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Preface

The amount of Iiterature available in dentistry oday 15 vast. Endodontics being no exception. However during both
our graduation as well as postgraduation we always felt the need for a book which would help us to revise amd
update our knowledze. When we were doing undergraduation, there were no Indian authemed books on Endodontics.
We were thus motivated to frame a specialized, precise, concise, easy to read and remember yet, up-to-date
Textbook of Endodontics,

The line diagrams are in an expressive interpretation of endodontic procedures, which are worked upon and
simplified to render them more comprehensive and comparable with real photographs. These illustrations (around
12000 are easy o remember and reproduce during examinations,

Emphasis is lasd upon the language which is simple, undenstandable and exclusively designed for undergraduates,
postgraduates, general practitioners and teachers in the field.

It took us more than three years o sccomplish the arduous sk of writing this book. This thrust for knowledge
led us to link everywhere, where we could medline journals, books and more,

Mevertheless, a never ending approach and internal craving of mind and soul finally resulied in publication of this
book. God perhaps gave us some ability and showered His light on us, guiding us for this task.

Till thee last week befiore the publication of this book, we were frantically looking for loopholes, missing information
and any important updates we might have missed out. To the best of our knowledge we did evervthing we could.
But for knowledge one life is not enough, The sky is the limat.

We awail the response of this first edition, which would improve us in the next editions (o come.

Nisha Garg
drmishagang @ grmail.com
Al Gzarg
dramitgarg & gmail.com

www.plaf@m.com
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= |ntroduction

INTRODUCTION
Endo is a Greek word for “Inside’” and Odont 1= Greek for
“Tooh™, Endodontic reatment treats inside of the wooth,

Endodontics is the branch of clinical dentistry associated
with the prevention, diagnoses and trestment of the pathosis
of the dental pulp and their sequelae.

That iz, thee main aim of the erdodontic therapy involves
I

i Muintwin vitality of the pulp.
ii. Preserve and store the tooth with damaged and necrotic
pulp.

iii. Preserve and restore the teeth which have failed o
the previcus endodontic thermpy, to allow the footh to
remain functional in the demal arch.

Thus we coan say that the primary goul of endodontic
therapy i3 to create an environment ‘within the root canal
system which allows the healing and continued maintenance
of the health of the periradicular tissoue.

Since nothing 15 a5 goosd o5 the natural teeth, one shoukd
take care of them. The endodontic therapy is a necessary
trestrment to cure a domaged or diseased tooth,

Endodontics has been defined as art as well as science
of clinical dentistry because in spite of all the factual
seientific foundation on which the endodontics 15 based, w
provide an deal endodontic freptment 15 an art in iself

Modern Endodontics
Single Visit Endodontics
Patient Education

Introduction and
Scope of Endodontics

Before undersianding what is root canal therapy, how
and when it is performed and other facts regarding
endndontic therapy, we should be familiar with the hisoey
of endodontics,

Endodontics has been practiced as carly as second or
third century BC. The history of endodontics begins in 17th
century and since then many advances, developments and
research work has been proceeded continuously.

Though advances i endodontics have been maile
continueusly, but especially afier Pierre Fauchard {1678-
1761y [Founder of modern dentistry] in his texibook “Le
Chimagien Dentiste” described the pulp very precisely.

Latter in 1725, Lazare Rivere introduced the use of clove
ol as sedutive and in 1746, Pierme Fauchard demonstrated
thie remorval of pulp fissoe, Dr Grossosan, the pioneer of
endodontics divided the evolution of endodontics in four
eras from [T76 1w 1976, each consisting of 50 years,

Pre science | 1776 o 1626
Ape of discovery | 1826 to 1878
Crark mge : 1676 to 1926

Tha renaissance ; 1526 to 1976
Innavalian Era : 1977 1ill date

www.;BfDerB(EJE.com
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o

Pre science (1776 to 1826): In this era, endodontic therpy
mainly consisted of crwde modalities like ahscesses were
being ireated with poultices or leeches and pulps were being

PDF REEu@Ek_NInDARD c@BONT OLOG CA

Age of divcowery (1826 fo 18765 In this era there occurred
the development of anesthesi, gutte-percha and barbed
broaches. Also the medications were created for treating
pulpual infections and the cements and pastes were discovered
i fill them.

The dark age (1876 fo I926); In spite of introduction of
X-rays and general anesthesia, extractions was the choce
of treatment than endodontics in most of the cases of
damaged tecth beconse theory of the focal infection was
munin concern at that time.

The renaizsance (1926 to 1976): In this era, endodontics
wizs established as science and therapy, forming its golden
era. It showed the improvement in anesthesia and radiographs
for betier rreatment resulis. The theory of Tocal infection
was also fading out, resulting in more of endodonnics heing
procticed and in 1943, because of growing interest in
endodontics, the AAE, that is, the American Association of
Endodontists was found.

Innovation era: It is the period from 1977 omwards in which
tremendous advancements at very fast rate are being
introduced in the endodontics. The better vision, better
techniques of biomechanical preparasons, and obluration
are heing developed resulting in the simpler, casier and Fastes
endodontics with more of the successful resulis.

Also the concept of single visit endodontics is now
plobslly secepred in comrast o multiple visis,

MODERN ENDODONTICS

As we have seen, over the years, there has been a greatl
improvement in the field of endodontics. Many researches
have been conducted and papers are being presented
regarding the advances, modifications and change in atimde
regarding endodontic therapy. In the past two decades,
extensive studies have been done on mecrobial ora of pulp
and the periapical fissue. The biological changes, role of
mnate and peguired immunological factors are being
investigated in dental pullp after it gets infectesd, healing of
the periapical tissee after undergoing root canal therapy is
also being investigated,

Warioas winys 1o reduce the levels of microbial imfection
viz. chemical. mechanical and their combination have led
to development of newer antimicrobial agents and

Textbook of Endodontics :

technmguees of bomechanical preparation for optimal cleaning
and shaping of the roo canals.

Tor incresse the efficiency of oot canal instrementation,
imroduction of engine driven rolary mstruments is made.
Introduction of MNickel Titaniom multitapered instruments
with different 1ypes of cutting tips have allowed the beiter,
easier and efficient cleaning and shaping of the rood canals.

The advent of endomicroscope in the field of endodon-
tics has opened the grear opponunities for an endodontist,
It is wsed in every phase of the reatment, i.e. from access
opening till the obturation of root canals. It makes the images
Both magnified wed illuminmed, thes belps in moking the
trestment more predictable and eliminating the guess work.,

Inresduction of newer obluration systems like sysiem
B Touch and heat have made it pessible w fill the canal
three dimensionally, Material like MTA (Mineral Trioxide
Aggregate), a rool canal repair material has made the
procedures like apexification. perforation repair to be done
under moist field, Since endodontics is based on the
prnciples of inflammation, pulp and periapical disease
processes and the treatment available, future of endodontics
lie= to redefine the rationale of endodontic therapy using
newer modalities and 1w meet the sel of standards of
excellence in the future.

SINGLE VISIT ENDODONTICS (SVE)

Single visit endodontics is gaining popalarity these days as
compared 1o mulliple visis, SVE implies to cleaning,
shaping und disinfection of a root canal system followed by
osuration of the rood canal o the same appointment. The
comcepl of single visit endodontics started at least 100 vears
back. Initiating and completing an endodontie treatmment i
one appodntment has always been surrounded by contro-
versy, In 1982 a survey revealed that 87 percent of
endodontists did not trust thal most necrotic 1eeth could be
reated successfully in one visit, In addition, the majority of
endedontists thought that performing treatment in this
manner would cause more postoperative pain than if
performed in multiple appointments. But now many studics
have shown that completing the irearment in single siting
show no difference in quality of the reatment, success e
ane incidence of post-operative complications. However, a
growing number dentists are practicing more and more
singhe visil endodontics.

Though the concept of SVE is gaining the recognition,
bt ot a5 stll surrounded by controversies regurding post
operative pain, flare-ups and the healing rate followed by
rodl canal therapy,
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The mest commen facters which appear to be
respuvsible for wot performing SVE are as follows:
i. Doubt of postoperative pain

PDF REE i-CUN Fpja abhernroaats; daapy.

il Dhizcomfory wo patient because hefshe has o keep the
maath open for a long period of time.

v Lack of time

v, Lack of experience and squipment.

Advantages of SVE

+  Convemience: Patient doesn’t have 1w endure the
diseomfon of repetitive local anesthesia, treatment
procedure and postoperative recovery,

«  Efficiency: The clinicians doesn’t have o refamiliarize
himselffherself to patient’s particular anatomy or
lunddimarks,

«  Pafiest eomfort: Becanse of reduced number of visits
and injeciions.

¢ Reduced intra-appointment pain: Mostly the mid
treatment flare-ups are coused by leakage of the
femporary cements, This figure has seen o be reduced
in SVE cases.

+  Economics: Exira cost of multiple visits, use of fewer
materials and comparatively less chair side time all
increase the economics o hoth patient as well as doctor,

= Minimiizes the fear amd anxiely: Specially beneficial
for patients who have psychologica] tronma and fera of
dlentist,

Reduces incomplete freatuient: Some patients don’t
refurn o complete the root canal therapy, SVE reduces
this risk.

«  Lesser ervors in working length; ITn muluple visits, the
reference point could be lost because of fraciure or
unwanied grinding in case of flare-ups leading io loss
af actual working length. These ermors are avoided in
5VE.

*  Restorative consideration: In 5VE, immediate place- e
of coronal restoration {post and core placements) ensure
effective coronal seal and csthetics.

Disadvantages of SVE

= [uis riring for patients to keep their mouth open for long
durations

s If rmid treatoment flare wps happen o occur, it is easier to
cafablish drainage in a tooth which is not obiurated

*  Clinician may lack the proficiency o properly treat a
case in single visit
= SVE canno be perforrmed in all cases.

| 3]

— If hemorrhage or exudation ocours, 1t becomes
difficult for the clinician to control and complete the
CASE N sAme Visit,

= Difficult cases with very fine, curved, calcified,
multiple canals may not be treatable in single visit.

Criteria of Case Selection as
given by Oliet Include

*  Positive patient acceptance

= Absence of acute symiploms

= Absence of continuoos hemorrhage or exudation

*  Absence of anatomical inerferences like presence of
fine, curved or calcified canals

= Avalability of sufficient ime 1o complete the case

= Absence of procedural difficulues hke canal Blockage,
ledge formation or perforations,

Conditions where Single Visit
Endodontice cannot be Performed

¢ Teeth with anptomic anomalies sech as calcified and
curved canils

e«  Azymplomatic non vitil teeth with penapacal pathology
and o sINus Erect

«  Acule alveolar abscess cases with frank pus discharge

»  Patsents with scute apical periodontins

*  Svrmplomatic non vital weeth and no sinus rect

¢ Retrepiment cases

= Patients with albergies or previous flare-ups

¢ Teeth with limited access

= Patienis who are unable o keep mouth open for long
durntions such as patients with TM) disorders,

Indications of Single Visit Endodontics

= Yital teeth

*  Fractored anteriors where esthetics 15 the comcem

= Patients who require sedation every time

*  Mon vital teeth with simues tract

= Medically compromised patients wiho require antibiotics
prophylaxis

= Physically compromised patients who cannot come to
dentnl clinics frequently.

In conclusion, single-visil endodontics has been shown
to b an effective creatment modality, which compared to
multiple-visit therapy. is more beneficial to patients and
dentists in many wayvs provided there is careful case
selection und adherence to standard endodontic principles.
The prevention and elimination of apical penodontits are
the goals of a successful endodontics therapy, once the
way 1o accomplish these goals is determined, the decision
to provide treatment in maltiple visits or single visit will
follow itself.

www.plaf@m.com




WWW.HIGHDENT.IR
O 5018 9 Oljlusluss Hloss

o

PATIENT EDUCATION

Most of the paticnt who are given endodontic fregtment,

are oflen curious and interested i their ireatment. For such
PR RE YO b i Glo b e 1 e

putient in anticipation of frequently asked questions,

Who Performs an Endodontic Therapy 7

Cienerally, all dentists receive basic education in endodontic
treatment bul an endodontist is preferred for endodoniic
therapy, General denfists often refer patients needing
endodontic reatment o endodontists,

Who is an Endodonlist 7

Amn endodontian 15 a dentist who undergoes a special training
in diagnosing and treating the problems associated with
insnke of the woth, To become specialisis, they complere
dental school and an additional two or more years of
wdvanced 1raaning in endodontics. They perform routine s
will as difficalt and very complex endodontic procedurnes,
including retrestment of previous rool canals that have ol
heabed completely, as well as endodontic surgery.

What is Endodontics?

Endodontics i the diagnosis and treatment of inflamed and
damaged pulps. Teeth are composed of protective hard
covering {enamel, dentin and cementum} encasing a sofl
living tissue called pulp {(Fig. 1.1) Pulp contuins bloosd
vessels, nerves, fibres and connective tissue. The pulp
cxtends from the crown of the tooth to the tip of the roots

Fig. 1.1 Normmal aradomy of a looth showing
anarrel, dantin, camsanium and pup

Textbook of Endodontics E

where it connects 1o the tissues surmounding the root, The
pulp is important during a teoth’s growth and development.
However, once o ooth is fully mature it can survive withad
the pulp, because the tooth continues to be nourished by
thee tissues surrounding il

How does Pulp Become Damaged?

Mumber of ways which can damage the pulp include woth
decav, gum diseases, injury to the tooth by accident
(Fig. 1.2

Fig. 1.2: Tooth decay causng damage o pulp

Why do | Feel Pain?

When pulp becomes infected, it causes increased blood Mow
and cellular activity, and pressure cannid be relieved from
inskde the tooth. This causes pain, Pulp can even die without
cansing sigmificant pain.

How can You Tell if Pulp is Infected?

When pulp gets inflamed, 1t may canse wothache on aking
bt o cold, spontaneous pain, pain on biting or on lying
down, on oceasion o damaged polp is noticed by drainage,
swelling, and ahscess ot the reot end (Fig. 1.3} Sometimes,
however, there are no SYMpLOMS,

Why do | Need Root Canal Therapy?

Bocouse tooth will not heal by itself, the infection may spremd
around the nissues cavsing destruction of bone and
supporting tissue, This may couse tooth o foll out. Root
canal treatment 15 done wosave the damaged pulp by
thorough cleaning and shaping of the root canal system and
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Fig. 1.3: Tocth with infecied pulp and abscass formaton

then filling it with putta-percha (rubber like) material to
prevent recontamination of the woth, Tooth is permanently
restored with crown with or without post,

What are Alternatives to Root Canal Therapy?

I vty 15 seriously damaged and i1s suppon is compromised,
then extraction is only altemative,

What is Root Canal Procedure?

Once the endodontic therapy 15 réecommended, vour
endodontist will numb the area by injecting local anesthetic.
Afier this a rubber sheet is placed around the tooth o iselate
il. Then the opening 15 made in the crown of the woth and
very small sized instruments are vsed to clean the pulp from
pulp chamber and root canals (Fig. 1.4). Afier thorough
cleaning and shaping of root canals (Fig. 1.5), they are filled
with rubber like motenal called gutta-percha, which will
prevent the bacteria from entering this space again (Fig.
1.6).

After completion of endodontic therapy, the endodontis:
places the crowm of ofher restoration so s to restore the
tooth toe pull function (Fig. 1.7).

What are Risks and Complications?

It has been seen that more than 95 percent cases of
endodontic therapy are successful. However sometimes
hecause of wnnoticed canal malformations, instrament errors
a rool canal therapy may fail.

Pup chamitiar and
raol canals cheaned
Al shaped

Root canals
filkad veith

putia-parcha
anl pedkar

Fig. 1.6: Obluration ol rocd canal aysem
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Fig. 1.7: Completa restoration of tooth with
crawn placed owver the resianed tooth

Does the tooth need any special care after endodontic
therapy?

Since unrestored tooth is more prone o fracture so
wou should not chew hard until it has been completely
restored, otherwise you should continwe your regular oral
h]-];i.:nz rowitine i:ru:ludini_ hrushing, ﬁ-l:lssirig and regular
check-up.

How many Visits will it Take to
Complete this Treatment?

Mowadays most of the treatment can be completed in 1-2
visits. But treatment time can vary scoording to condition
of the tooth.

Will | Feel Paln during or after Treatment?

Mowadays with hetter technigques, and better understanding
of unesthesia most of the potients feel comfonable during
the wreatment. But for first few days after therapy, you might
feel sensation especially if pam and infection was present
prior to the procedure. This pain can be relieved by

( Textbook of Endodontics :

micdication. If continuous severe pain or pressure remiains,
comsanll yowr endodontist,

Will | have a Dead Tooth after
Root Canal Therapy?

Mo, since woth is supplied by blood vessels present in
periodontal ligament. It continwes 1o receive the nutrition
and remizins healthy.

Will the Tooth Meed Any Special Care or
Additional Treatment after Endodontic
Treatment?

You should not chew or bite on the treated wooth until you
have hid it restored by your dentist. The unrestored tooth is
susceptible to fracture, so you should visit your dentist fora
full restoration as soon as possible, Otherwize, you nesd
only practice good oral hygiene, including brushing,
flossing, and regular check-ups and cleanings,

Most endodontically ireated teeth last os long as other
natural teeth. In a few cases, a tooth that has undergone
endodontic treatment does not heal or the pain continues,
Oecasionally, the twoth may become painful or diseased
mexniths or even years after successful iresgmment. Ofien when
this oceurs, redaing the endodontic procedure can save,

Can All Teeth be Treated Endodontically?

Most of the teeth can be treated endodontically. But
sometimes when rool canals are nod accessible, oo is
severely frictured, tooth cannot be restored or tooth doesn't
have sufficient bone support, it becomes difficull w rem
the toath endodontically, However, advinces in endodontics
ang making it possitde o save the teeth that even a few years
ago would have been lost.

Mewer researches, techniguees amd materials have helped
us 1o perform the endodontic therapy in better way with
mare efficiency. Since introduction of rolary instruments
and other technologies reduce the treatment time, the
concept of single visit is guining popularity mowadays, It
has been shown that success of endodontic therapy depends
o the guality of soot canal treatment and nol the number of
visits, In the modern world single visit endodontics is
becoming guite popular.
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Introduction

Fulp Stones

INTRODUCTION

The dental pulp is soft tissue of mesenchymal origin located
in the centre of the oth. 1t consists of specialized cells,
odontedblasts arranged peripherally in direct contact with
dentin matrix. This close relationship between odontoblasts
and dentin is kneown as “Pulp — denfin complex™ (Fig. 2.1,

Fig. &.1: Pulp denlin complis

Development of Dental Pulp
Histology of Dental Pulp
Anatomy of Dental Pulp
Supportive Element

Pulpal Response Lo Inflammation
Innervation of Pulp

Functions of Pulp

Age Changes in Pulp

Calcific Metamorphosis
Periradicular Tissues

Pulp and

Periradicular Tissue

The pulp is connective tissue system composed of cells,
ground substances, fibers, interstitial fwid, odontoblasts,
fibroblasts and other cellular components, Pulp i= actually
a microcirculatory system consists of anerigles and venules
as the largest vascular component, Due 1o lack of true
collateral circulation pulp is dependent upon few arerioles
entering through the foramen. Due o presence of the
specialized cells, i.c. odontoblasts as well as other cells
which con differentiate into hard tissue secreting cells; the
pulp retains s ability to form dentin throughout the life,
This enables the vital pulp w panially compensate for loss
of enamel or dentin occurring with age. The injury o pulp
may cawse discombort and the disease, Conseguently the
health of pulp 15 mportant o suceessiul completion of the
resiorative procedures. Because the sympioms a5 well &
radiographic and clinical signs of pulp diseases are not
always differentiated from sign and symptoms of other denial
discases, knowledge of biology of pulp is essential for
development of rational trestment plan. In this chapter, we
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would discuss the comprehensive description of pulp
embryclogy, anatomy, histology, phyvsislogy and polp
changes with age.

PDFREE CO\/UNI DAD CDONTOLOG. CA

which Distinguish it from Tissue found

Hlnrluru- Inmu Baody:

& Pulp is surrcunded by rigid walls and 50 is unable io
axpind in response to injury as a part of the nflammasong
process. So, pulpal tissue s suscaptible to a changs In
pressure aflecting the pain thrashokd,

b, There is mnimal colateral blocd aupply to pulp BEssue
which will reduce #s capacity for repalr following injury.

c. The pulp |8 composed almost entirely of simple
connective teswe, yet at its pariphery it is & layer of highly
saphisticated calls, the odomoblasis. Secondary dentine
ig gradually deposited as a physiological process which
reduces the blood supply and theredone, the resistance
by irdechion o Fauma.

d. The innervation of pulp tissua is both simple and
complax, Sampha in that thesa are only free nerve andings
and consequenthy the pulp lacks propricception. Complex
because of innervation of the odontoblast processes
which preduces & high kevel of sensitvity 10 thermal and
chemical chanpe.

DEVELOPMENT OF DENTAL PULP

The pulp originated from ecctomesenchymal cells of dental
papilla. Dental pulp is identified when these cells mature
and dentin is formed. Basically the development of tooth is
divided into bud, cap and bell stage. The bud stage (Fig.
2.2} is imitial stage where epithelial cells of dental lamina
proliferate and produce a bud like projection into adjacent
ectomesenchyme. The cap stage (Fig. 2.3) is formed when
cells of dental laming proliferaie to form a concavity which
produces cap like appearance. It shows outer and inner

Deerial lamina

Central
polyhedral cels
Condensation of

Fig. Z2: Davalopmant of Toofn showing bud stage

Textbook of Endodontics 3
Cirail @ciodarm
Crantal lamina
Chiter eramel epithelium
Dsntal follicle:
|nrssr e mad Snaliate reficulum
apithelium

Daaantal pagpilla

Fig. 2.3: Developmant of loolh showing cap stage

enarmel epitheln and stellate reticulum. The rim of the enamel
organ, 1.e, where inner and outer ename] epithelia are joined
is called cervical loop. As the cells of boop proliferate, enamel
organ assumes bell shape (Fig, 240

The differentiation of epithelial and mesenchymal cells
inte ameloblasts and odonoblasts occur during bell stage.
The pulp is initially called as demal papalla; it 15 designated
as pulp only when dentin forms around it The
differentiation of odontoblasts from undifferentiared
ectomesenchymal cells is secomplished by interaction of
cell and signaling molecubes mediated through basal lamina
and extracellular matrix, The dental papalln has high cell
density and the rich vascular supply as a result of
prodiferation of cells with in it

The cells of dental papilla appear as undifferentiated
mesenchymal cells, gradually these cells differentinte into
fbroblasis. The formation of dentin by odontoblasts beralds
the conversion of dental papilla into pulp, The boundary
between inner enamel epitheliom and odontoblast form the
future dentinoenamel junction. The junction of inner and
outer enamel epithelivm at the basal margin of enamel organ
represent the fuure cementoenamel junction. As the crown
formation with enamel and dentin deposition continees,
growth and organization of pulp vasculature occurs,
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According to Saunders (19667 and Cutright (19700, the
blood supply of the developing tooth bud originates from
an oval or cireular reticulated plexes in the alveolar bone,

P DF REEr«CaMudddDASe OGN Tidh @@l fleAus, which then

grows into dental papilla,

At the same time as tooth develops unmyelinated sensory
merves and autonomic nerves grow into pulpal tissue,
Myelinated fibers develop and matune at a shower rate, plexus
of Raschkow does nod develop until after tosvth has enapied,

HISTOLOGY OF DENTAL PULP

Basically the pulp is divided into the central and the

peripheral region. The central region of both coronal and

radicular pulp contains nerves and blood vessels.
The peripheral region contains the following zones (Fig.

2.5).

A, Odontoblaste laver

b, Cell poor 2one

c. Cell rich zone

AL fMdonioblasiice faver: As vou know, the odoniohlasts
consists of cell bodies and their eytoplasmic processes.
The odontoblastic cell bodies form the odontoblastic
zome wherens the odontoblastic processes are located
within predentin matrix. Capillaries, nerve fibers
(unmyelinated ) and dendrtic cells may be Found around
the adomtobhlasts in this 2one.

B. Cell free zone aof Weil: Ceniral to odontoblasis is
subodontoblastie laver, fermed cell free zone of Weil, It

Odanbablastic
il
Predenin

Odontablast
Ddonbablas] rsches

Call dnea 2ome

Canll Figh Eorsi

Parigtal layer

Fig. 2.5: Zores of pup

) ____ 9|

contains plexuses of capillanes ond small nerve fibers
ramifcation.

C. Cell rich zone: This zone lics next 1o subsdontoblastic
layer, It comtains fibroblasts, undifferentiated cells which
maintain number of odontoblasts by proliferation and
differentiation.

CENTRAL PULP ZONE

Caontents of the Pulp

1. Ddonboblasis

2. Fibroblasis

3. Unditferentiated masanchymal calls

4. Dafanse calls - Macrophages
Plasma cels
Masl calls

1. Collagen fars - Type |
Type Il
- Gilycosaminoghy-
CaMnS
- Glycoproleing
= Water
Arergles, Vanules, Capillariss
Draining fo submandibular, submantal
and deep cendcal nodes
Subodontoblastic plexus of Raschiow
Sensory afferent from Wih nenve and

Superior carvical ganglion

Il. Matrix

2. Giround
Subslance

I, Blood Vessals -
V. Lymphatics -

W, Marves

It is circumscribed by cell rich zone. It contains large
vessels and nerves from which branches extend to peripheral
layers. Principal cells are fibroblasis with collagen as grownd
substance.

Structural or Cellular Elements

a. Reserve cells/undifferentioted mesenchymal cells:
Undifferentiated mesenchymal cells are descendants of
undifferentiated cells of dental papilla which can
dedifferentiate and then redifferentiate into many cell
Iypes,

Far e.mwfe: d.tp&nd.:ing on the stimulus, these cells iy
give nse to odontoblasts and fibroblasts. These cells are
found throughout the cell-rich arca and the pulp core
and often are related w blood vessels. When these cells
arg examined under hght mcroscope, they appear as
large polvhedral cells possessing a lange, lightly stained,
centrally placed nucleus and displays abundant
cytoplasm and peripheral eytoplasm extensions. In older
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¢, Defence cellv: (Fig. 2.7)

pulps. the number of undifferentisted mesenchymal cells

diminishes, along with number of other cells in the pulp

core. This reduction, along with other aging fachors,
PDFREE  COVESESAID raE@sriey mentihof the pulp.

b. Fibroblasts: The cells found in greatest numbers in the
pulp are fibroblasts. *Baume" refers them to mesen-
chymal cells/pulpoblasts or pulpocytes in their
progressive levels of maturation. These are particularly
numerous in the coronal portion of the pulp, where they
form the cell-rich zone. These are spindle shaped cells
which secrete extracellular components like collagen and
ground substance. They also eliminate excess collagen
by action of lysosomal enzymes. Fibroblasts of pulp are
much like “Peter Pan® because they “never grow up™
because they remain in relatively undifferentioted siate
(Fig. 2.6).

Fig. 2.8: Histology of puip showing fbroblasts

Masi cell

g

=9

L

IV,

W

Hizstioeyies and macrophages: They oniginate from
undifferentiated mesenchymal cells or monocytes,
They appear as large oval or spindie shaped cells
which are involved in the elimination of dead cells,
debris, bacteria and foreign bodies, cic.

- Polymorphonwelear lewkocyes: Most common Form

of leukocyie is newtrophil, though it is not present in
healthy pulp. They are major cell type in micro
absoesses formation and are effective at destroving
and phagocytising bacteria and dead cells,
Lymiphocytes: In normal pelps, mainly T lvmpho-
evies are found but B-lymphocyies are scarce, They
appear ot the site of injury after invasion by
neutroghils, They are associnled with injury and
resultant immune response. Thus their presence
indicites presence of persistent irritation.

Masi cells; On stimulstion, degranulation of mast
cells release histumine which couses vasodilatation.
increased vessel permeabhaliny and thus allowing Muids
and leukocyles o escape.

Cldontoblasts: They are first ivpe of cells encountered
as pulp s approached from dentin, The number of
odbontoblasts has been found in the range of 59000
T 76NN per square millimeter in coronal dentin,
with a lesser number in roof dentin, In the crown of

Fibrablast Macrnphage

-

Fig. 2.7: Calls taking par! in dedance of pulp
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the fully developed tooth. the cell bodies of odonto-
Blasts are columnar and measure approximately
SO0 pm in heaght, whereas in the midportion of the

PDFREE  CGvigNihEAin: abp@bibakd @hd wwApical part. more

Nanened,

The morphology of odomoblasts reflects their functional
activity and ranges from an active synthetic phase 1o a
quiescent phase, Ulirasiructure of the odonioblast shows
large nucleus which may contain up o4 nucleoli. Mucleas
is siluated ar basal end (Fig. 2.8). Golgibadies is located
centrally, Mitochondria, rough endoplasmic reticulum
(RER), ribosome are also distributed throughowt the cell
bl

Odontoblasis synthesize mainly ivpe 1 collagen,
proteoglycans. They also secrete sialeproteins, alkaline
phosphatase, phosphophoryn (phesphoprotein invalved in
cxtrocellular mineralization .

Irritated odontoblost secretes collagen, amorphous
misterial, and large erystals into buale lumen which resel
in dentin permeability o imitating substance.

Similar Characteristic Features of Ddonfoblasis,

Ostecblasis and Cemenioblasts

1. They all produce mainy composed of collagen fibars and
proleaglycans capable of undengaing mineralization.

2. Al axhibit highly ordersd RER, poigi complax. mitachon-
dria, sacretory granules. nch n ANA with promingnt
st ladi.

Fig. 2.8: Diagram ahowing cdontoblasts

Pulp and Periradicular Tissue

| -

Difference between Odontoblasts, Osteoblasts and

Cementablasis

1. Odonfoblasts are in columnar shape whike cstaoblasts
and cementobias ane pohganal in shape,

2. Odontoblasts leeve behind cellular processes bo form
dantinal tubules while osteoblasts and cemeniobias are
trapped in mabhix &5 osteocytes and oemenbocytes.

Extracellular components: The extra cellular components
include fibers and the ground substance of pulp:

Fibers; The fibers are principally tvpe Land type I collagen,
Collagen is synthesized and secreted by odontoblasis and
Nibroblasts whereas the overall collagen content of the pulp
increases with age, while the ratio between types | and [
remains stable. Fibers produced by these cells differ in the
diegree of cross-linkage and variation in hydroxyline content.
Fibers secreted by fibroblasts don't calcify.

Fibers are more numarous in radicular pulp than coronal
and graatest conceniration of collagen generally ocours in
the most apical portion of the pulp. This fact & of practcal
significanca whan a pulpotemy is parformad during the
course ol endodontic treatment. Engaging the pulp with &
badsed broach in tha region of 1the apax alfords a beiter
opparhunity o remove the tissue infact than does engaging
the braach mone coronally, where the pulp is more gelatinoes
and llable o tear.

Collagen with age becomes coarser and can lead 1w
formation of pulp stones.

In peripheral pulp, collagen fibers have unigue armange-
ment forming Vo korfT's fibers. These are corkscrew like
originating between odontoblasts and pass into dentin
mtrix,

Ground Substance

The ground substance of the pulp 15 part of the system of
ground substance in the body. It i a structureless mass
with gel like consistency forming bulk of pulp. Chief
Components of ground subsfance are
a, Glveosaminoglyeans
b, Glycoprodeins
e, Waer

So, we con see that ground substance of the pulp is
similar 1o that of conmective tssue elsewhere in the body,

Functions of ground substance:
1. Forms the bulk of the pulp.

2. Supports the cells,
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3. Acts a5 mediom for transport of nutrients from the
vasculature o the cells and of metabolives from the cells
o the vasculudure.

PDFREE Alehdub:DAheClotodi ool @und substance

caused by age or dizease interfere with metabolism,

recuced cellular function and regularitics in mineral

deposition.

Depolymerization by enzymes produced by micro-
organisms found in pulpal inflammation may change grownd
substance of the pulp. Alexander et al in 1980 found that
these enzymes can degrade the ground substance of the pulp
by disrupting the glycosaminoglycan = collagen linkage.
This, the ground substance plays an imgsortant rode in health
and diseases of the pulp and dentin,

ANATOMY OF DENTAL PULP

Pulp lies in the centre of ooth and shapes itself 1o mintature
form of tooth. Thiz space 15 called pulp cavity which is
divided inte pulp chamber and rood canal (Fig. 2.9).

e

;

Rt canals

Fig. 2.5: Diagram shewing pulp casily

In the antenor teeth. the pulp chamber gradually merges
into the root canal and this division becomes indistine (Fig,
2.10). But in case of multirooted 1eeth, there is a single pulp
chamber and usually two o four rood canals (Fig. 2.11), As
the external morphobogy of the tooth varies from person 1o
person, so does the internal morphology of crowm and the
rool, The change in pulp cavity anatomy reselis from age,
disease, rauma or any other iritation.

Textbook of Endodontics

Fig. 2.10: Diagram showing pulp anatomy of arfenor foom

Fig. 2.19: Diagram shewing pulp casity af posteriar toath

PULP CHAMBER

Reflecis the external form of enamel at the time of eruption,
but anatomy is less sharply defined. The roof of pulp
chamber consists of dentin covering the pulp chamber
occlusally. Canal orifices are openings in the floor of pulp
chamber eading into the oot canals (Fig. 2.12).

A specific stmulus such as caries beads to the formation
of irmtation dentin while with time, pulp chamber shows
reduction in size as secondary of teriary dentin is formed
(Fig. 2.13).
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Fig. 2.12; Deagram showing opsang ol
canal anfioes in e pulp chambsr

Reduced size of pulp space

Ciriginsd pulp Bpata

Fig. 2.13: Reduction in se of pulp caity bacauss of
formation of secondary and tertiary dentin

ROOT CANAL

It ix that portion of pulp cavity which extends from canal
arifice to the apical foramen. The shape of oot canal varies
with =ize, shupe, number of the roots in different testh, A
straight rool canal throughout the entire length of oot is
uncommen. Commonly curvature is found along its length
which can be gradua] or sharp in nature (Fig. 2,145 In most
cases, numbers of oot canals cormespond w number of roots
hait & ropd may have mose than one canal,

Pulp and Periradicular Tissue

Fig. 2.14: Siraight and curved roct canal

According to Orban, the shape of the canal to large
extent 15 largely determined by the shape of the rool, Rool
canals can be round, tapering elliptical, broad, thin, etc.

‘MEYER" stated that roon which are round and cone
shaped wswally contain one canal but roots which are
elliptical with flat or concave surface frequently have more
thun one canal (Fig. 2.15)

D) O O BB HOO

Fig. 2.18: Diagram showing relaSonship batwean
shepe ol rool ard rmumbes of root canals

Change in shape and location of foramen is seen during
post-eruptive phase due w functional forces (longue
pressure, mesial drift) acting on the woth which leads 1w
cementum resorption and deposition on the walls of
foramen. This whole process resulted in new foramen away
from the apex. The intal volume of all permanent pulp organs
is (L38 cc with mean of 0U02 ce,

The apical foramen 15 an aperture al or near the apex
of & rool through which nerves and blood vessels of the
pulp enter or leave the pulp cavary (Fig. 2,160, Normally, it
1% present near the apex bul sometimes, opening may be
present on the accessory and Lateral canals of root surfoee
forming the accessory foraming

[n young newly erapied teeth, it is wide open bat as the
rood develops, apical foramen becomes narroswer. The inner
surface of the apex becomes lined with the cementum which
may extend for a short distance into the root canal. Thus
we can siay that DeCJ does not necessarily occur at the apical
end of roof, but may ocour within the main roof canal (Fig.
217}

Multiple foramina are frequent phenomenon in
minltiroobed teeth. Majonity of single rooted teeth have single
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Fig. 2.16: Apical hormman thiough which nenes and
Blood vessels anler or lsava the pulp cavity

A

Fig. 2.17: Dingram showing semerma densnal junction

Anatomical rool apex

Apical corsiricton

coanal which lerminate in a single foraming, Continuous
deposition of new layers of cementum canses change in
foramen anatomy. Average size of maxillary wweth k0.4 mim
ansd of mandibular teeth is 0.3 mm,

Accessory canaly: are lnteral branches of the main canal
that form a communication between the pulp and
perindontium. Accessory caonals confain connective fissue
amd vessels and can be seen anywhere from furcation o
apex but tend to more common in apical third and in
posterior teeth (Fig, 2. 18).

In other words, more apical and farther posterior the
tooth, the more likely the accessory canals will be present.

)

Fig. 2.18: Diagram shoswng acoessony and lataral canals

[ Textbook of Endadontics :

Exocl mechanism of their formation is not known but
they oocur in areas where there s premature loss of oot
sheath cells because these cells induce Formation of
olamtahlasts, Th'#}' HETH q,ll:\-ntlu-p where d.::w:f-uping roen|
cncouniers i blood vessel. If vessel is located in this area,
where demtin is forming: hand tssue may develop around it
muking a lsteral canal from radicular pulp.

SUPPORTIVE ELEMENTS
Pulpal Blood Supply

Teeth ure supplicd by branches of maxillary anery. Mature
pulp has an extensive and unique vascular pattern thit
reflects its unigue environmeent. Blood vessels which are
bramches of dental prteries consisting of arteriokes enter the
dental pulp by way of apical and accessory foramina. One
or sometimes two vessels of anerioler size (about 150 pm}
ender the apical foramen with sensory and sympathetic nerve
bundles, The arerioles course up through radicular pulp
and give off branches which spread Latesally wowands the
odontobliasts layer and form capillary plexus. As they pass
it corongl pulp, they diverge wwands dentin, diminish in
size and give rise to capillary metwork in sub-odonioblastic
region (Fig. 2,19, This network provides odontoblasts with
rich source of metabolites.

Blood passes from capillary pbexus imo venabes which
constitute the efferent (exit) side of the pulpal circulation
and are skightly larger than corresponding arteriodes. Yenules
enlarge as they merge and advance wward the apical
foramen. Efferent vessels are thin walled and show only
scanty smooth mwscle.

Terminal capllary

Post capllary Clcillar
gl Wi Capllary
Ij-:ll,r Taminal artaricle
Colleciing
weriube
Mo arenolo

Fig. 2.19: Diagram showing cirulalion of pup
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| External carctid artery |

1. Presence aof discontinuities in vessel walls,
2, Absence of RBC in their lamina.

Regulation of Pulpal Blood Flow

Walls of arterioles and venules are paociated with smaooth
muscles which are innervated by unmyelinated sympathetic
fibers. When stimulated by electrical stimulus (epinephring
containing LA, etc.), muscle fiber contract, thus decrease
the blood supply (Fig. 2.20).

Wains fram besth and
other Irikularas

| Parygokd pleas |
+

| My wein

+

| Ritromandbutar vein |

Exiernal or inlernal
jugular wesry

Wengua drainage tom The bessih

r
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1 !
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akveolar Inbragrkdtal Poatanion
branch arlery | Superior \
T | .ﬁiﬁ
+ 1 * Anterion —
Cherial Pzl Ingisig Supaion
branches Arfery arinry Akanolar
T T T _”r*_
promalars m Lomr " Incisars | Mhaiars
canines Chin inchon Canines promaolars
{Arterial supply of teeth)
Lymphatic Vessels [ Maxdlary teath
Arize as small, blind, thin-walled vessels in the coronal region I |
of the pulp and pass apically through middle and radicular rr—
reglons of the pulp 1o exit via one or two large vessels Manibutar premolars rmir il
throwigh the apical foramen. Lymphatic can be differentiated Mandbular canines
fromm amall venules in following wavs: 1

Submnerdal

glard

Suparicial and doap
iyl Rodes

| Submaxilary
| gw

Autanoks

MesariRnio

True cagilanes

Amarkreenous

ST Bavaall wanibe

5 wHnuhb

muschs cols “‘—“1

Lyengph wassal
Fig. 2.20: Diagram shewing regulation of pulpal blocd Naw
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Pulpal Response to Inflammation

Whenever there is inflammatery reaction, there s release

of 1y enzymes whi sis of collagen
PO REf VL ks L IR orthe Jeds 10

increased vascular permeability. The escaping Muid
sccumulates in the pulp interstitial space but space in the
pulp is confined so, pressure within the pulp chamber rises,
In severe inflammation, lymphatics are closed resulting in
continued increasing fluid and pulp pressure which may
result in pulp necrosis.

Effect of Posture on Pulpal Flow

In normal upright posture, there is less pressure effect in
the structures of head. On lying down, the gravitational effect
disappears; there is sudden increase in pulpal blood pressure
and thus corresponding rise in tissue pressure which leads
tey paiin in bying down position,

Another factor contnbuting to elevated pulp pressure
on reclining position is effect of posture en the activity of
sympathetic nervous system, When a person is upright,
baroreceptors mamtain high degree of sympathetic
stimulation which leads to slight vasoconstriction. Lying
down will reverse the effect leading to increase in blood
flow to pulp. In other words, lying down increase blood
flow 1o pulp by removal of both gravitational and
baroreceptor effect.

Clinical Correlation

1. Temperature changes

a. Imerease of femperature; A 107 15°C increase in
pulp lemperature causes arteriolar dilaton and
increase in intrapulpal pressure of 2.5 mm Hg~C
bt it is ransient in nature, The irreversible changes
oceur when vasodilation is sustained by heating the
pulp o 45°C for prolonged periods, reselling in
persistent increase in pulp pressure,

b, Decreage in Tempermture: It has been seen that an
temperisture lower than - 2°C, the pulp tissue exhibit
immediate pulpal pathology such as vascular

engorgement and necrosis,

2. Local anesthetics: The effect of bocal anesthetics on pulp
vaseulaiure 15 mainly due o presence of vasoconstrictor
in anesthetic solution. For example- presence of
epinephring in local anesthetic cause decrease in blood
flow in the pulp which is doe to stimulation of o -
adrenergic receplors located in pulpal blood vessels,

Textbook of Endodontica !

3. Gemeral anesthetics: General anesthetics have shown
iy produce effect on the velocity of bood Aow in the
pulp.

4, Endodontic therapy; During endodontic therapy, if only
some part of pulp is extirpated. the profuse bleeding
occurs wherzas there would be less hemomhage if pulp
were extirpated closer to the apex of tooth. This is
because of increase diameter of the vessels in the central
part of the pulp.

5. Apimg: With increasing age, pulp has shown decrease
in wascularity, increase in fibrosis, narrowing of diameter
of blood vessels, decrease circulation. Finally, the
cireulation becomes impaired because of atherosclerotic
changes and calcifications in the blood vessel leading
o cell atrophy and cell death.

INNERVATION OF PULP

Demwtal pulp 15 abundantly innervaied by both sensory as
well o5 autonomic nerve fibers, (Fig. 2.21). The nerve fibers
enfer the pulp through apical foramen along with blood
vessels, After entering the pulp, the nerve bundles run
coronally and divide into smaller branches until a single
axons form a dense network near the pulp-dentin margin,
termied g5 plexus of Raschkow. Also the individual axons
may branch into numerous terminal filaments which enter
the dentinal tubules (Fig, 2,220

Pain is complex phenomenon which is in form of the
evoked potential in the tooth that initiated signals 1o the
brain. Regardless of the nature of sensory stimulus, ie.
mechanical, chemical or thermal, ete. almost all afferent
impulses from the pulp result in pain, The dental pulp
contains both sensory and motor nerves, The sensory nerves
are encased in myelin sheath which is composed largely of
Fuity substances or lipids and proteins. Myelin appears o
be intemal proliferation of schwann cella. The unmyelinated
fibers are surrounded by single layer of Schwann cells, bt
the myelin spirals are absent. The unmyelinated nerves are
usiially found in swlonomic nervous system, The nerve fibers
are classifed according to their dinmeter, velocity of
conduction and function. The fibers having largest diameter
are ¢lassified as A fibers while those having smallest
diameter are classified as C fibers (Fig. 2.23). The A delia
fibers are faster conducting and are responsible for localized,
sharp dentinal pain. The C fibers are slower conducting
fibers and are considered responsible for dull and throbbing
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Fig. 2.2 Diagram showing rone density ot
diflerant araas of the baath

Fig. 2.23: Diagram shewing nerve bam al pulg

pain, The pain receplors iransmit their message 1o the ceniral
mervous system al different rates depending upon size,
diameter and coating of the nerves,

Thermal, chemical or mechanical stimuli stimulate C
fibsers resulting in dull, poody localized and throbbing pain,

Electrical pulp tester stimulates A delta Aibers first
because of their lower threshold. As the intensity of
stimulus is increased along with A delia fibers, some of the
C fibers also get stimulated resolting in strong unpleasant
sensation,
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Basic Structure of a Neuron

The baske unit of nervous system 15 the newron. The cell
mermbrane of the neuron is composed of bimolecular laver
if(Fig. 2.24). The
physiclogy of nerve comduction is related 1o changes in cell
membrane. The resting potential of the neuron depends on
the selective permeability of plasma membrane and sodium
pump of the cell, Stimulation of a peuron causes il 1o
depolarize in the region of stimulus and subsequently
adjacent arcas of cell membrane are also depolarized. This
depolarization during passage of excitation along the neuron
constitutes the action polential or o nerve impulse. The cell
inforrmaton, 10 form of action potential 15 ransduced o
chemical message. When the nerve is at rest, the Na® are
marg concentrated in extracellular fluid than cytoplasm of
the nerve el and the K* ons are more concentraled m
cyioplasm rather in exiracellular fluid. Because of this,
unegual concentration of ion, nerve fiber membrane is
polarized. During excitation, there is rapid increase of Ma®
in the cell and K* ion flosy out 1o kesser extent. As the impulse
moves away, the membrane is recharged by ootward
movement. Subsequently, Na® ion are expelled into

Fig. 2.24: Diagram shiowing siruciure Ol 4 neursn

Texibook of Endodontics ;

extracellular fluid while K* pump return K* into the
intracellullar fluid (Fig. 2.25). When the impulse ammives at
symaptic terminals, neurotransmitiers ase released form the
synuptic vesicles. These neuarotrunsmitters generate an
elecirical impulse in the recepiors of the dendrite of other
M LS.

Refraciory
period (0.002 s
Fig. 2.28: Physiology of none conduciion

FUNCTION OF PULP

The pulp lives fior Dentin and the Dentin lives by the grace
of the pulp.

Pulp Performs Four Basic Functions Le.:
1, Ferrnabon of dentin

2. Mutrition of dentin

3, Innarvation of taoth

4, Dalense of tooth

1. Formation of Dentin

It is primary function of pulp both in sequence and

imporance, Odontoblasts are differentisted from the dental

papilla adjacent o the hasement membrane of enamel organ

which later deposits dentin. Pulp primarily helps in:

*  Synihesis andd secretion of organic matrix.

#  Initial transport of inorganic components 10 newly
formed matrix.

*  Creales an environment favorable for matrix minerali-
zation.

2. Nutrition of Dentin

Mutrients exchange across copillaries into the pulp inberstitial
Awid, which in turn travels into the dentin through the
network of tubules creaied by ihe odonioblasis 1o contain
their processes,

3. Innervation of Tooth

[
Throwgh the nervous system, pulp transmits sensations
mediated through enamel or dentin to the higher nerve
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centers. Pulp transmits pain, also senses temperature and
fouch,
Teeth are supplied by the maxillary and mandibular

PDFRE#vigiaps ¥ [ ARz ambEh O n@EE (he dental nerve

divides indo multiple branches as it traverses the bone. At
the apical alveolor plate, the A delta and C axons énters the
periodontal lgament, The nerves enters the apical foramina-
unife 1o From common pulpal nerve- proceeds corenally with
affercnt blood vessels- divides into cuspal nerves at the
coronal portion of the tooth- on a approaching the cell free
zone of pulp, o mixture of myelinated and non-myelinsed
uxons branch repestedly- overdapping network of nerves
phexus of Raschkow. The nerve twigs either end among the
stroma of the pulp or terminate among the odontoblasis.

4. Defense of Tooth

Crdontoblasts fonm dentin in response to injury pariculary
when orginal dentin thickness has been compromised as in
caries, atrition, rauma or restocative procedure. Odonbo-
blasts also hove the ability to Form dentin of siges when dentin
continuity has been lost.

The formation of reparstive dentin and sclerotic dendin
afe defense mechaniams of the oth.

Pulp also hus the whility o elicit an inflammatory and
immunologic response in an attemprt o nedtralize or
climinate invasion of dentin by caries cousing micro-
organisms and their by products,

AGE CHANGES IN THE PULP

Pulp like other connective tisswes, underpoes changes with
time, These changes can be natural or may be result of injury
such as caries. trauma or restorative dental procedure,
RBegardless of the cause, the pulp shows changes in
appearance {morphogenic) and in funciion {physiologic).

MORPHOLOGIC CHANGES

1. Comminued deposition of intraubular dentin- reduction

in twhole diameter.

Reduction in pulp volume due 1o increase in secondary

dentin deposition (Fig. 2.26) - roid conal appeirs very

thin or s=em o twotally obliteraved (Fig, 2270

3, Presence of dystrophic caleification and pulp stones {Fig.
22I7).

4, Decrease in the number of pulp cells-berween 20-70
vears. Cells density decregses by 50 percent,

5, Degeneration and loss of mvelinated and unmyelinated
axons -decresse in sensiivity,

6. Reduction in number of blood vessels- displaving
arterioscleratic chanpes.

[ ]

Fig. 2.27: Diagram showing puip slones and
reducad siza of pulp cavity

7. Onee believed that collagen content with age reduces,
but recent studies prove that collagen stabilizes after
completion of woth formation. With age, collagen forms
bundle making its presence mone appanem.

PHYSIOLOGIC CHANGES

1. Decreass in dentin permenbility provides profected
environment for pulp- reduced effect of brritants,
Possibility of reduced ability of pulp to react to deritants
andl repaar inself.

Pulpal Calcifications/Pulp Stonesi/Denticles

The larger calcificstions are called denticles, It is seen tha
these stones ane present in atleast 50 percent of weeth, These

[
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stongs may form enther due to some imjury or a natural
phenomenon (Fig, 2.27),
Sometimes denticles became extremely large, alowos

PDFRE B GONMoipthpIlp HRENT O 306l Aanal.

Pulp stones may be classified (1) sccording o structure
{2) according w size (3) according W locatson,

Classification of pulp stane
1, According to siructure

a  True
B Falsa

2. Acooeding ke sire
a4 Fine
B Diffuse

4, Ammording o kocation
a. Embadded
b. AHached
c. Fraas

According to Structure

They con be clussified into true and fulse denticles. The
difference between two is only morphologic and mo
chermical.

True Denticle

A true denticle is made vp of dentin and is lined by
odontoblasts, These are rare and are usually located close
o apical foramen. Development of ree denticle s caused
by inclosions of rempants of epithelial roos sheath within
the pulp (Fig. 2.28) These epithelial remnonts induce the
cells of pulp to differentiate into odoatoblast which form
dentin masses called irue pulp stones,

Fig. 3.28: Diagram showirg ines denlice

Textbook of Endodontics

False Denticles

Apgeaar s concentrc luyens of cakeified tissee. These appear
within bundles of collagen fibers, They may arise around
vessels, Caleification of thrombi in Blood vessels called,
phlcholithe, may also serve as nidi for false denticles. All
denticles begin as small nodules but increase in size by
incremental growth on their surface,

According to Size

According to size, there are fing, diffuse mimeralizations,
also known as fibeillar mineralizations, and denticles, The
former are found more frequently in the roof canals, bul
they may also be present in the coronal portion of the pulp.

According to Location they can be Classified as

* Fres
* Allached
+  Embedded
Free denticles are entirely surrounded by pulp tissue,
Attachied denticles are partially fused dentin (Fig. 2.29).
Embedded denficles ore entirely surmounded by dentin
calcifications, are seen more in older pulps, This may be
due to increase in extent of cross linking between collagen
meslecules,

Friss pulp
sRan

Atio hasd
pulp slone

Embedded
EHilp Bl

Fig. 228: Free, alached and embedded pulp sionas
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Clinical Significance of Pulp Stones

Presence of pulp siones may alter the internal anatomy of

HYILY. 5. i ’ ing of the tooth
PDFREEWM%P&W@h I of endodloatc

instrument. Since the pulp stone can onginabe in response
b0 chronic irritation, the pulp chamber which appears to have
diffuse and obs¢ure outhine may represent lirge member of
irregular pulp stones which may indicate chronic irritation
of the pulp.

Calcific Metamorphosis

Calcific metamorphosis is defined as a pulpal response 1o
trauma that is characterized by deposition of hard fissue
within the root canal space. It has alsoe been refermed to as
pulp canal obliteration,

Calcific metamorphosis occurs commonly in young
adulis because of trawma. [t is evident wsually in the anterior
region of the mowth and can partially or tally obhieroe
the canal space radiographically.

The clirical pictwre of calcific metamorphosis has been
described by Patterson and Michell as o tooth that is darker
in hee than the adjacent 1eeth and exhibits a dark yellow
calor because of a decrease in transhecency from a greater
thickness of dentin under the enamel.

The radicgraplic appearance of calafie metamor-phosis
15 partial or iodal obliteration of the pulp canal space with a
normal periodontal membrane space and intact lamina dura.
Complete rediographic obliteration of the root canal space,
however, does not necessarly mean the absence of the pulp
or canal space; in the majority of these cases there is a pulp
canal space with pulpal tissue.

The pulps of 20 maxillary permanent incisors were
evaluated microscopically by Lundberg and Cvek, The 1eeth
wiere trealed endodontically because of progressive hand
tissue formation in the canal space. The tissue changes were
choractenized by a vaned increase in collagen content and a
marked decrease in the number of cells. Osteoid tissue with
included cells was found adjacent to mineralized areas in
the pulp, with only one pulp showing maoderate Ly mphocyiic
inflammatory infiltrate becavse of further trauma. They
concleded that tssue changes in the pulps of weth with
calcific metamorphesis do not indicate the necessity for root
canal treatment.

The mechanism of hard fssue formation during
calcific metamorphosis 15 characterized by an osteoid nssue
that is produced by the odontoblasts at the periphery of the
pulp space or can be produced by undifferentinied pulpal

cells that undergo differentiation as a result of the traumatic
injury. This resalis in a saimuhanecus deposition of a dentin-
like tissue along the periphery of the pulp space and within
the pulp space proper. These tissues can eventually fuse with
one another, producing the radiographic appearance of a
rot canal spoce that hos become rapidly and completely
caleified.

The management of camals with caleific metamorphosis
is similar to the management of pulpal spaces with any form
of calcification.

To locate the calcified onfice, the one first mentally
visualizes and projects the normal spatial relatonship of
the pulp space onto a radiograph of the calcified tooth.
Access preparation s imitisted, with the rotary mstrament
directed toward the presumed location of the pulpal space.
This approach requires knowledge of the normal pulp
chamber location, tooth canal anatomy, and the long axis of
the roots, Accurate radiographs are essential for preoperative
visualization and periodic sssessment of bur penetration and
oienLation.

Helpful Consgiderations

«  Irrigate copiously with NaQCl, which enhances
dizzodution of organic debris, lubricates the canal, and
keeps dentin chips and pieces of calcified material in
solution,

= Advance instruments skowly in calcified canals,

*  Clean the instrument on withdrawal and inspect it beforne
reinserting 1t into the canal,

= LUsze cheloting pastes or solutions (o assist i canal
penetration.

= LUse ulirasonic instruments inthe pulp chamber o loosen
debris in the canal orifices.

*  Flare the conal orifice in & crown-down fashion and
enlarge the negotiated canal space to improve tactile
perception in continued canal penetration.
Svmpromatic teeth thar exhibit complete calcific

metarmorphosis radiographically or in which the canals

cannid be nepotiated must b trested wath penradicular

SUrgery.

FERIRADICULAR TISSUE

Periradicular tissue consists of cementum, periodontal
ligament and alveolar bone,

Cementum

Cementum can be defined as hard, avascular connective
tissue that covers the rools of the weeth (Fig. 2,300, It s ligh
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Cementum

Fig. 2.30: Diageam showing parradicutar lissue

vellow in cobor and can be differentinted from enaome] by s
lack of luster and darker hue, It is very permeable 1o dyes
and chemical agents, from the pulp canal and the external
rood surface,

Types

There are two main Lypes of reol cemenlinn
1. Acellular (Primary)
2. Cellulor (Secondary)

Aceliular Cemeantum

Cowers the cervical third of the oot

Formed before the tooth reaches the occlusal plane.
Axg the name indicated. it does not contuin cells,
Thickness is in the range 30-230 wm.

Abundance of shurpey™s fibers,

Main function is anchorage.

Cellular Cementum

Formed after the tooth reaches the ooclusal plane.

It contains cells,

Less caleified than acellular cementum,

Sharpey’s fibers are present in lesser nomber as
compisred 1o acellular cemenhin,

Muainly found in apical third and miterradeculer

Bluin function is sdaptation,

o e

Fef g

= Lh

Textbook of Endodontics ;

Periodontal Ligament

Perindonial ligament is a unique stnachere as it forms a link
between the alveolar bone and the cementum, It is
confinuous with the conmective tissue of the gingiva amnd
communicates with the marrow spoaces through vascular
channels in the bane. Periodontal ligament howses the fibers,
cells and other structural elements like blood vessels and
NETVEs,
The Periodontal lgament Comprises of the following
Components
I. Penoslondal fibers
. Cells
. Blood vessels
IV. Merves

Pericdontal Fibers

The most important component of penodontal ligament is
principal Nibers, These fbers are composed mainly of
collagen tvpe 1 while reticular fibers are collugen type TIL
The principal fibers are present in six srangements (Fig,
2310h

BAlyociar
Horzoniad croat fibgers
Fibsasrs

Dk filbers.
Inirs radicula

Acpical fars

Fig. 2.31: Prrcipal fisers of pancdantal figamen

Horizontal Group

Thise hibers are amanged honzonally emenging form the
alveolar bone and antached w the root cementum,

Alveolar Crest Group

These fibers wrise from the alveolar erest in fan like manner
and attach to the oot cemenum. Thess fbers prevent the
cximsion of the teath.

www.pdfree.blogspot.com
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: Pulp and Periradicular Tissue )

Obligue Fibers

These Obers make the largest group in the periodontal

li nt. They extend from cementum to bome obliguely,
PDFREE mmﬂs% tkafvmit them to alveolar

bone.

Transeptal Fibers

These fibers fun from the cementum of omne tooth o the
cementum of another tooth crossing over the alveolar crest,

Apical Fibers
These fibers are present around the root apex.

Interradicular Fibers

Present in furcation arens of multinooted 1=eth,
Apart from the principal fibers, oxytalan and elasic
fibers are also present.

Cells

The cells present in pericdontal ligament are
4. Fibrohlase

b, Macrophages

. Mast cells

d. Meutrophils

2. Lymphocytes

f. Plasma cells
£. Epithelial cells rests of Mallassez.

Merve Fibers

The nerve fibers present in periodontal ligament, is either
of myelinated or non-myelinated type.

Blood Vessels

The periodontal ligament receives blood supply Torm the
gingival. alveolor and apical vessels,

Functions

Supportive
It suppons the woth and i= suspended in alveolar socket,

Nutritive

This tissue has very rich blood supply. 5o, it supplies
nutrients o adjoining stroctures such as cementum, bone
and gingiva by way of blood vessels. It also provides
Iymphatic drainage.

T

These fibers perform the function of protection ohsorbing
the occlusal forces and transmitting 1o the underlying
alvealar bone,

Formative

The cells of PDL help in formation of surrounding sirectures
such as abveolor bone and cermenturn,

Resorplive

The resorptive function is also accomplished with the cells
like osteoclasts. cementoclasts and fibroblasts provided by

pericdomtal ligament.
#Alveolar Bone

Bone is specialized connective tissue which comprises of
inorganic phases that is very well designed for its role as
Jonsed bearing structhure of the body,

Celis and intercellular Matrix

Cells present in bone are;
a. Dstencytes
b, Ostephlasts
¢. Osteoclasts

Intercellular Matrix

Bone consists of two third inorganic matter and one thind
organic mater, Inorganic matter is composed muinly of
minerals calcium and phosphate along with hydrosy] apatite,
carbonate, citrate ete, while organic matnx is composed
mainly of collagen type 1190,

Bone consists of two plates of compact bone separated
by spongy bone in between. In some area there is no spongy
bone. The spaces between trabeculae of spongy bome wre
filled with marrow which consists of hemopoitic mssue in
carly life and fatty tissue latter in life, Bone is a dynamic
tissue continuously forming and resorbing i response 1o
functiomal needs. Both local as well as hormonal factors
play an important role in metabolism of bone. In healthy
conditions the crest of alveolur bone lies approximately 2-3
mm apical 1o the cemento enamel junction Bt it comes i
lie more apically in periodontal diseases. In periapical
diseases, it gets resorbed easily.
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INTRODUCTIOMN

Diental pulp consists of vascular conmective tissue contained

within the rigid dentin wulls. It is the principle source of

pain within the mouth and also the major site of sttention in

endodontics and restorative treatment.

. Iiiﬂmaﬁmrmwfrmanpnkm as follows (Fig.

= Pulp is located deep within the woth, so defies
vismalization

=t gives radiographic appearance as rediolecent e

= Pulp is o connective tissue with several factors making
it unigue amd altering ats abiliey o respond W irmation

= Momal pulp is a cofrerent soft esae, dependent on i1
pormial hard dentin shell for protection and hence, onee
caposed, extremely sensitive (o contact and (o
temperature but this pain does not last for more than
I-2 seconds after the stimulus removed

= Since pulp is totally surrounded by a hand ussue, dertin
which limits the area for expansion and restricts the
pulp’s ability o ioderate edema (Fyg, 3.2,

Introduction

Etioclogy of Pulpal Diseases
Progression of Pulpal Pathologies
Diagnostic Aids for Pulpal Pathologies
Classification of Pulpal Pathologies
Periradicular Pathologies

Eliclogy of Periradicular Diseasas
Diagnosis of Periradicular Pathologles
Classification of Periradicular Diseasas
Diseazses of Periradicular Tissues of
Monodontogenic Origin

* Histopathology of Periapical Response o
D Various Irritanis

Pathologies of
Pulp and Periapex

Fig. 3.1: Diagrarm showing prasence of pulp within the tooth
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Pathalogies of Pulp and Periapex J m

Lrown L.

Fig. 3.2: Aelation of pulp with fis surounding stnachees

The pulp has almost a foted eck of collmberal circnlation,
which severely limits its abibty 1o cope with bacteria,
mecrotie Haue and inflammation

The pulp possess unique cells the Odonfeblasis, as
well as cells that can differentiate into hard-tisswe
secreding cells thar form more dentin andfor irritation
dentin in an atbempt to protect itself from injury (Fig.
3.3)

In spate of these crcumstances, njured pulp has some
capacity i recover, but the degree 1o which is unceniain
Pulpal responscs are unpredictable. “Some pulps die if
vl book of them cross eves, while others won't die even
if you hip them with an axe”

Correlation of clinical signs and symploms with
corresponding specific histological picture is often
difficuli

Thus the knowledge to pulp s essential not only for
prowviding dental treatment, but also w know the rtionale
behind the trestment provided,

Ader all, “This little tissue has created big issuc™

Decay

Reparslie
dardn

Sacordary dankin
IR et g

s Pulp
Flg. 3.3: Formation of iritatian deniin

ETIOLOGY OF PULPAL DISEASES

Eriology of pulpal diseases can be broedly classified ko

1. Physical

s Mlechanical

*  Thermal

+  Electnical

Chemicul

Biactenal

. Radiation

WEIN classilies the causes of pulpal inflammation,

necrosds of dystrophy in a logical sequence beginning

with the most Frequent irmitant, micreorganisms.

1. Bacterial
Bacrerial irritanis; In 1891 WD Miller—bacteria
were a possible cause of pulpal inflammation
{Fig. 3.4). Most common cause for pulpal injury-
hacteria or their products may enter pulp through o
break in dentin either from:

ek Fd
. v

dm

*  Caries
¢ Accidental exposure
¢ Fracture

#  Pescolation around a restoration

¢  Extension of infection from gingival subcus

*  Pericdontal pocket and abscess (Fig. 3.5)

= Andchoresis {Process by which microonranisms
el curried by the bloodstream from another
source localize on inflamed tissoe).

T

Inteced putp

Fig. 3.4: Toalh decay causing pulpal inflammation
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Furcalian cansis
Laberal canad

ey
iy
£
e |

E' Dentad praquescalcuius
E:E Pulpal dismass

E Periodonial disease

Fig. 35: Periodontal daease causng pulpal infiammaton

Bacieria most ofien recoversd from infected vital

pulps are:

¢ Streplococe

*  Saphyvlooocci

*  [hphtheroids, efc.

Trawmaiic

Acute trauma like Fracture, luxation or avulsion of

teoth (Fig. 3.6), Chronic trauma including para-

lunctional habits like broxisan.

3. latrogenic (Pulp inflammation for which the dentists
own procedures are responsible is designated as

ot

|'

=

Fig- 36: Fraciura ol footh can alsa causas pulpal inflammation

Textbook of Endodontics i

“Deentistogenic pulpitis."") Mariows igfrogenic causes
af pilpel dasiage can fe
i, Thermal changes penerated by cutting proce-
dures, during restorative procedures, bleaching
of enamel, electrosurgical procedures, liser beam
ehe. can cause severe damage 1o the pulp if no
controlled.
b, Oyrihobomic movement
Pericdonial curettage
d. Periapical curentage
A use af chemicals like temporary and permanent
fillings, liners and bases and use of cavily
desiccants such as alcohol.
4. Idiopathic
i Aging
b, Besorpiion internal or external (Fig. 3.7}

[ e]

Fig. 3.7: Resorption of kooth
RADIATION INJURY TO PULP

Radiation damage o tecth depends on dose, spurce, vpe of
rachation, exposure fuctor and stage of tooth development
at the time of irradistion.

Radiation therapy affect pulps of fully formed teeth in
patients exposed to radiation therapy. The pulp cells exposed
b ipnizing radiation may become necrobic, there may ocour
viscular damage and the interference on mitosis of cells,
Also radiations affect the salivary glands causing decreased
salivary flow, thereby incressed disposition to dental caries
and pulp involvement.

Laser beam causes cavitsions by production of immense
heat. Badium is generally taken from the public water
supplies by weeth. Early lesions of radiom inloxication
inchude osteitis, osteomyelits and loss of teeth. Delayed
dental effects consist of unusual carious lesions, spontanssis
tomth fracowre and tooth resorpiion,

www.pdfree.blogspot.com
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PROGRESSION OF PULPAL PATHOLOGIES

Pulp reacts to above mentioned irrtants as do other

o neClive Tssues. ¢ of inflammation is proportional
PDFREE m;%mm-ﬁrmm slight

irritation like incipient caries or shallow cavity preparaion
cawse lietle or no pulpal inflammation, wheneas extensive
operative procedures may lead o severe pulpal inflam-
ko,

Depending on condition of pulp, severity and duration
of irritant. host response, pulp may respond from mild
inflammation 1o pulp necrosis (Fig. 3.8

These changes may not be accompanied by pain and
thus may proceed unnaticed,

Microbial frritation 15 the moin source of irmtation of the
pulp (Fig. 1.9}

Curioes. emzsnel and dentin conbaies mureroas haciona

+
Hacteria decrease in deeper Byers of carfimes dentin
L
Pulp i affected before actead imvasion
by bactena via their boxic by producls
L

Byproducts couse Jocal chronic cell infiltntion

When actual pulp exposure ocoars palp lissue gels
Bocally indfirated by PMMNS o foren an aea of ligqueraction
necriss af the site of exposane

L
Evenhmally necrosis spreads all acrss the pulp and penapical

tnssise resulting in severe anflammatory lesion.

_
y

o)

Frictioral hoal Cimansing and slarfization
‘Wibration Acid etching Impressions.
Dessication Rasigratian malerialts
N
| P'ulpdlrl'.m'r_:ml
)

Fig. 3.8; Ragporss of pulp o vanous imiams

Pathologies of Pulp and Periapex

Fig. 3.9 Gendual resporse of puip Io microbial invasian

Degrea and nalure of mllammalory response caused by
mecrobial imitants dapends upon

Haost resislance

Virulence of microorganisms

Duration al the agar

Lymph drainage

Amount of Greylation m the aflecled area

Coporiungy of releaza of inflammatory fiuids

R

DIAGNOSTIC AIDS FOR PULPAL PATHOLOGY

*  Suhjective sympboms—most common being pain
«  (djective svmploms
1. Wisual and tactile inspection = 305 -
i. Color
il Contowr
i, Consisiency
2. Thermal tests
i. Hear reses — isolation of tooth — wse of:
= Warm ar
—  Hot water
Hot Burmisher
—  Hot Guita Percha stick
i, Celd pesis:
~  Ethyl chlonide spray
— e pencils
— 0y snow — temperature 18 °C
Electrical pulp testing
Radiographs
Ancsthetic ests
. Test cavity
Recent advances in diagnostic akds for pulpal pahelogy
include:
I. Laser Doppler Nowmetry
2. Ligud crystal testing
3. Huges probeye camiera
4. Infrared thermography
5. Thermmw couplas

R
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&, Pulp-oximetry
T, Dual wavelength spectrophotometry
B, Plethysmography

PDFREE ¥ N DA CSIRrFOL 0G CA

CLASSIFICATION OF PULPAL PATHOLOGIES

¢  Baumes clossification: Based on clinical symptoms
1. Asymptomatic, vital pulp which has been injured or
involved by deep canes for which pulp capping may
be done.
2. Pulps with hastory of pain which are amenable w
pharmacotheragpy.
3. Pulps indicated for extirpation and immediate root
filling.
4. Necrosed pulps snvolving infection of radiculir
dentin accessible o antiseptic root canal therapy.
= Seltzer amd Bender s elasviffeation: Based on clinical
tests and histological diagnosis.
1. Treatabile
i Intact uninflamed pulp
b, Transition stage
. Atrophic pulp
d. Acwte pulpitis
¢. Chronic partial pulpitis withowt necrosis
2. Unrreatabie
i Chronic partial pulpitis with necrosis
b, Chronic total pulpitis
c. Todal pulp necrosis
«  CGirossman’s clinical classification
1. Puipitis
#. Reversihle
- Bvmptomatic {Acuie)
- Asympiomatic (Chronic)
b. Irreversible pulpitis
i Al
a. Abnormally responsive to cold
b, Abnormally responsive to heat
ii. Chronic
a. Asymptomatic with pulp exposure
b, Hyperplastic pulpitis
¢ Internal resoapion
2. Pulp degeneration
i Colcific (Radiogruphic diagmosis)
b, Chher (Histopathological diagrosis)
3. MNecrowis
A normal puip gives modersie response to pulp best and
this response subsides when the stimulus is removed. The
tooth is free of spontuneous pain. Radicgruph shows on
intact lamina dura, absence of any pulpal abnormality,
calcifications, and resorption (Fig. 3.10).

Textbook of Endodontics !

Toolh ip chamiars

Fig, 3,10 Radiographic pictiune of mommal lesih

Pulpitis is inflammation of the dental pulp resulting from
wntreated caries, rauma, or multiple restorations, Its
principal sympiom is pain, Diagnosis is based on clinical
finding and in confirmed by X-ray. Treatment involves
removing decay, restoring the damaged tooth, and. some-
times, performing roof canal therapy or extracting the tosoth.

Pulpitis can occur when canes progresses deeply into
the dentin, when a tooth requires multiple invasive pro-
cedures, or when rauma disrupts the lvmphatic and blood
supply to the pulp. It starts as a reversible condition in which
the tooth con be saved by a simple filling. If untreated, it
progresses a5 swelling inside the rigid encasement of the
dentin compromising the circulation, making the pulp
necrutic. which predisposes to infection.

Iifectiows sequelas of pulpits include apical perio-
dontitis, periapical abscess cellulites, and osteomyelitis of
the jaw {Fig. 3.11). Spread from maxillary teeth may cause
purulent sinusitis, meningitis. brain abscess, orbatal cellalitis,

Caries

Infactad

ADSCELE—

Fig. 3.11: infectous sequelae of pulpiis
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i Pathologies of Pulp and Periapex }

andd cavernous sinus thrombosis. Spread from mandibalar
teeth may covse Ludwig’s angina, parapharyngeal abscess,
mediastinitis, pericorditis and empyema (Fig. 3.12).

PDFREE COMUNI DA

Parodd duct

fmieriar fncal wan

Gmgheal
f-Hiel

|nferor labal arery

Penrmia i b
abmoess [direc
eanainn al

pareapical abscess)

Fig. 3.12: Spread al pulpal m¥ammaton 0 sumounding iasued

REVERSIBLE PULPITIS/HYPEREMIAS
HYPERACTIVE FULPALGIA

Thias is the firs stage where the pulp is sympiomatic. There
is u sharp hypersensitive response to cold, but the pon
subsides when stimulus is removed. The patient may
deseribe symploms of momentary pain and is unable o
focate the source of pain. This stage con last for month or
YEara.

Definition

“Reversible pulpitis is the general category which histo-
logically may represent o runge of mesponses varying from
dentin hypersensitivity without concomitant inflammuotory
response o an carly phase of inflammation.”

I is an indication of peripheral A delta fiber stimuolation.
Deetermination of reversibility is the clinical judgment which
is infleenced by history of patient and clinical evalwation.

Etiology

Pulpal irritation to external stimuli is related o dentin
permeability, Under normal circumstances, enamel and
cementum act as impermeable barmrier o block the patency

) 2o

of dentinal tubules at dentinoename! junction or dentino-
cemental junction,

When caries and operative procedures interrupt this
natural barrier, dentinal tubules become permeable. So
inflammation can be caused by any agent which is capakble
of injuring pulp. It can be:

* Trauma

— accident or coclusal Trauma
#  Thermal injpury

—  While preparing cavity

—  Owerheating during polishing a filling
o Chemical stimulus—Like sweet or sour Foodsiuff
= Following insertion of a deep restoration (Fig. 3.13).

Fig. 3.1%: Inserion ol deep realcration causing puip inflammaficon

Symploms

Symptomatic reversible pulpitis is chamcter by sharp puin
laziing for & moment, commonly cansed by cold stirmuli,
Pain doesn’t occur spontaneously and doesn't continue when
irritant 15 removed,

Asympiomatic reversible palpitis may result from
incipient caries and is resolved on removal of caries amd
proper restoration of tooth.

Histopathology

Reversible pulpitis may range from hyperemia o mild to

mioderate inflammatory changes limited to area of involved

dentinal tubales, It shows—

1. Increased blood volume of pulp associaled with
incrensed intrupulpal pressure.

2. Edema of tissue,

3. White cell imfiliration,

4. Reparative dentin formation.

www.BfDerB(E.pE.com




WWW.HIGHDENT.IR
O 5018 9 Oljlusluss Hloss

o

Diagnosis

1. Paiw: It is sharp bur of brief duration, ceasing when
irritant 15 removed.,

PDFREE MMWM %‘ show caries,

trounmatic occlusion and undetected fracture.
3. Radiegraphs: Show normal PDL and lamina dura,
—  Depth of caries or cavity penctration may be evident,
4. Percussion fest; Shows negative responses e, tooth is
nid tender o percussion.
5, Vitality dest; Pulp responds readily to cold stimuli.
Electric pulp tester requires less current to cause pain,

Treatmeni

No endodontic treatment is needed for this condition, The
best treatment of this condition is prevention.

Usually a sedative dressing will suffice, followed by
permuanent restoration when sympioms have completely
subsided, Periodic cane 10 prevent caries, desensitization of
hypersensitive teeth and use of cavity vamish or hase befone
insertion of restoration i= recommended.

When reversible pulpitis is present. removal of noxious
stirnuli 15 done, I iritaton of pulp continues, moderate to
severe inflammation may develop into irreversible pulpits
and eventually pulpal necrosis,

Threshold to Pain Decroases in Reversible Puiplils. it

miry be Attributed fo -

= Release ol mediators {endogenous alogenic ngenis)
whech initiate o lower the threshold of axcatability,

*  Meuropeplides meleased from unmyelinated C fibers
mdiata newrcgeani: inflammation which resulis n hyper
auciiability of nense andings.

IRREVERSIBLE PULPITIS
Definition

“It is a persistent inflammatory condition of the pulp.
symptomatic or asyvmpiomatic, caused by & noxious
stimadus™, It has both acwe and chronic stages in pulp.

Etiology

¢ Most comimen couse of pulpitis is bacterial invelvement
of pulp through canies

+ Chemical, thermal, mechanical injuries of pulp may
induce pulp inflammation

+  Heversible pulpitis when left unireated detenorates into
imeversible pulpitis,

Textbook of Endodontics i

Symptoms

* A rapid onset of pain, which can be caused by sudden
temperature change, sweet or acidic food. Pain remains
cwen after remaoval of stimulus

* Pain can be spontaneous in nature which 15 sharp,
picTcing, intermittent OF CoRbinE 10 Aslure

v Pain exacerbated on bending down or lying down due
o change in intrapulpal pressure

*  Presence of refermed pain

*  Inlaer stages, pain is severe, boring, throbbing in nature
which increnses with bot stimulus, Pain is so severe that
il keeps the patienl swake in might. The relicf of pain
can be simply dome by use of cold water. The patient
iy report dental office with jur of ice water,

Diagnosis

1. Viswal examination and history: Examination of
invarlved tooth may reveal previous symptoms, On
inspection, one may sec deep cavity involving pulp
(Fig. 3.14) or secondary caries under restorations (Fig.
315

A

)

Fig. 3.15: Secondary canes undor mstombion
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Pathologles of Pulp and Periapex

2. Radiographic findings:

May shiow depih and extent of caries.
Periapical area shows normal appearance but a slight

PDFREE CGVUNME?&EJ'"M‘@“U& advanced stages of
pul pitis.

3. Percussion: Tooth is tender on percussion (due to
increased intrapulpal pressure as a result of exedative

inflammatory tissue) (Fig. 3.16).

Differences betwesn Transudate and Exudate

Fralnre Trovesiahife Exvckare
1. Definition Filtrmie of blood plasma Edema of inflamed
bui no changes. im endio-  lisam: with increased
il pormealary vasciilar penmeahling
X Charscter Mon-inflammmory - Inflammainry edemna
edema
1. pH Cirgater then 7.3 Less than 7.3
4. Specific Gravioy < 1003 = 1018
5. Protein Contenl = Less than 3l (low) = Bfone than Jgid]
= Mo jenddemey 0 (high
ooagulate » Tendency incmigulse
6 Cells Few cells Mlamy indlammsalony
wlk
Intrapuipal pressuns
COinsed of pain
Theshold oo TN
il e |
{10 mm
Hgl
T T T
& 10 15
Fig. 3.16: Increased infrapulpal pressune causing pulpal pain

4, Vieality texts:

Thermal rese: Hyperalgesic pulp responds more
readily o cold stimulation than for normal tooth, pain
may persist even after remaoval of irritant.

As the pulpal inflammation progresses, heat
intensifies the response becanse it has expansible
effect on blood vessels, Cold tends 1o relieve pain
because of its contractile effect on vessels, reducing

the imtrupulpal pressure,

ii. Elecyrte est: Less curnent is requined in initial stages.

A ssue becomes mone necrobic, more current 1%
reguined.

) -

[Nifferential disgnosis of reversible and irreversible palpitis

Frahires Kevermible padninis frreversiivle ppiris
1. Poan rvps: Sharp and flesting pain,  Inienss, consmens and
usually dizzipstes sfter  prolonged pasn due o pee-
stimulus 15 pomaoved ssurg of secondary mrikinis
2. Stigmlus Extersal snmmlus for Mo external samiilus
eample—heat, codd,  *  Dhead or injured pulp
Egar ssue gk s secomnlary
i,
5 Pain m Might' Mo Vs
Pospuril
4. [Puin Lowcp Cnly with applied cold  Only with spplied hea
Hization stimulus of PDL millans- stimulus or FDL isflain-
¥l misilioa
5. Refered Pain Mot esoally fiound Comman findimg
fi. Hmstory = Ay History of Hiisnory il
e dersl * [eep camis
procedure done * Troama
= Sometames corvical ¢ Elensive neshoralios
arcainniahrasion
7. Percussond IF due 1o coclusion, per- I mflamed, imvolved
LIS [T CHERIOE Al B positive,  PINL-percission Tes 18
otheryise normal. pasitive atheraize nonmal
B. Pulp Tosts
dai EFT Mormal fesponse Ml i elevaeid
TR
b Carld Exagpenned response  Paim relicved by ookl
occnsicmally
) Heat Biormeal -rvaggerabed Acute Pain
FEAHHIAG
& Color change Mo Wi
10 Risliograph Caries, defgctive o Carses, deledtive resiinn-
umbased resiormtion ations, POL space
amlarpcmend
11, Treammens Hemoval of deray, Pulpectomny (singhe oo,
repair of defoct, restor-  Pulpotemy {multiple
alion, ZOE dressiang, roile ), i sl s
eeclusal adstimani
Treatment

Pulpectomy, i.e. roof canal treatment.

A dinical guide &5 given by Carofle &7 2003 o daterming
th status of dental pulp in ireversible pulplis,
= A history of spontanesus bouls of pain which may lasi

fromm a lew seconds 1o several hours

Heod and cold fluids exacerbating the pain. In the |attar
stages, heal will be more SigRtcant and cokl will reliove
iFie prain

Pain radiating mitially but once tha parodental igament
has bacorms mwolved, the pain will be rmone localized by
the patient

The 1ooih may become lender 1o percussion once ihe
nflammaticn has spread to tha perodontal ligament
A radiographically visible widening of the perodonial
Egameant may be sean,
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CHRONIC PULPITIS

It is an inflammatory response of pulpal connective lssue
1o an irmitant. Here pain is ahsent because of diminished
P DF REstosduiithy katlbrhafmbohrObotDhity Ghd cberdspbnding decrease
in intrapulpal pressure (o o point below threshold limits of

[ain receplors.

It can be of three types:

. Ublcerutive/open form

b. Hvperplastic form

¢, Closed form of chronie palpins,

a. Ulcerative form is o chronic inflammation of cariously
exposed pulp characterized by formotion of an abscess
al point of exposure (Fig. 3,17 Abscess is surmounded
by granulomatoos tessue. This condition 15 also known

as pulpal granuloma,

Fig. 3.17: Chronic inflammation of pulpiis
raautling Tram toodh decay

h. Hyperplastic form 15 overgrowth of granulomatous
tissuwe i carious cavity (Fig, 3. 18),

Fig. 3.18: Hypaiplastc form of chionic puipiis

Textbook of Endodontics :

¢, Closed form of chronic pulpitis may occur from
operative procedures, excessive orthodontic forces,
trauma or periodontal lesions. Here canous lesion is
ahsenl.

Etiology

Etiology is same as that of irreversible pulpitis. 1tis normally
caused by slow and progressive carious exposure of pulp,
Mature of pulpal response depends on strength and duration
of irritant., previous health of pulp and extent of tssue
wlfected,

Signs and Symptoms

*  Pan is absent because of kow activity of exodative forces,
Here proliferative granulomatous forces dominste

¢ Swmmiptoms develop only when there is interference with
drainage of exedute

*  Hyperplastic form of chromic pulpitis is seen in teeth of
children and adolescents in which pulp tissue has high
resistance and large carious lesion permit free
proliferation of hyperplastic tssue (Fig. 3.18). Since it
contains few nerve fibers, 1 is non-painful but bleeds
casily due to rich nerwork of Blood vessels,

Histopathology

¢  Pormation of sclerotic and irritation dentin

*  Minimal amount of vasodilotion and infiloratkon of cell
initially but when pulp is finally exposed, vasodilation
and cellular infiliration increases

* Surface of pulp polyp is usually covered by stratified
sipuamons epitheliom which may be derived from
gingiva, desquarmated epithelial cells of mucosn and
fongue.

Diagnosis

#  Pain: It is usually shsent,

*  Hyperplastic form shows a fleshy, reddish pulpal mass
which fills most of pulp chamber or cavity, It is less
sensitive than normal pulp but bleeds easily when

probed.

*  Rodiographic changes show

—  Chronic apical pericdontitis in long standing cases.

= In young, patients: low grade long standing irritation
stimulates periapical bone deposition, i.e. condensing
asteitis. Radiograph shows areas of dense bone
arcund apices of involved tecth.

www.pdfree.blogspot.com
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= Vinlity Tests

—  Tooth may respond feehly or not at all o thermal
test, unbess one uses extreme cold
PDFREE COMINIMSIEH® g is required 1o elicil
response by electric pulp tester.
= Differential Diagraosis
—  Hyperplastic pulpitis should be differentinted from
prodifering gingival tssue, It is done by ruising and
tracing the stalk of fissue back to its origin, Le, pulp
chamber.

Traatmeant

+  Complete removal of pulp followed by its restoration
should be the goal of reaiment. In case of hyperplasiic
pulpitis, remowal of polypoid tissue with periodontal
curette or spoon excavaior followed by extirpation of
pulp should be done

= I woedh is in von-restorable stage, i should be exiracted.

INTERNAL RESORPTION

Internal resompiion is initiated within the pulp cavity and
results in loss of substance from dentinal tissue {Fig. 3.19).

n

Fig. 3.15: Intamal resgmtian of iooth

Eticlogy

Exact eticlogy is unknown.
Patient often presents with hisiory of irauma or persistent
chromic pulpitis, or history of pulpostomy.

Mechanism of Resorption

Pulp inflammation duse 1o infection

sherstion of loss of predenine and odoseblasies laver

umilifferentinled mewnchymal cells come in
coninet with minernlied dentin
4
dlifferentiale ko dentinolasds
!
PESOTPLIN fesilis

Pathologles of Pulp and Perlapex

) -

*  Usually asymptomatic, recognized clinically through
routing radiograph

#  Pain occurs in cases of perforation of crown (Fig. 3,200

* 'Pink Tooth' is the pathognomic feature of internal root
Tea0rpLion,

Symptoms

Fig. 3.:20: Inlernal redorption of 0o causing pefaraton ol roo

Diagnosis
= Llimically - “Pink Tooth™ appearnnce
*  Radiographic clanges:
- Radiolucent enlargement of pulp canal
Orriginal root canmal outline distored
— Bong changes are seen only when mot perforution
into pericdontal ligament takes place,
*  Pulp tests = posative, thoagh coronal portion of pulp s
mecrotic, apical pulp could be vital,

Treatment

Pulp extirpation. stops internil roof resorphion,
=  Surgically treatment is indicated if conventional
treatment Fails.

PULP NECROSIS

Pulp necrosis or death is a condition following unireated

pulpitis. The pulpal tissue becomes dead and if the condition

is nid treated, noxious materials will leak from pulp space

forming the lesion of endodontic orgin (Fig. 3,21},
Mecrosis may be purtial or tofal, depending on extent of

pulp tissue involvement.

The pulp necrosis is of e pes:

* Coagulation aecroris: In coagulation necrosis
prodoplasm of all cells becomes fixed and opagque. Cell
miass is recognizable histologically, intrace |lular details
bost,
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Furcaiicn canals
Lataral canal

canal

Fig. 3.21: Spread of pulpal inflammanion imo periodontum

Liguefaction meerosis: In liquefaction necrosis the catire
cell outline 15 host, The lgueted area 15 surrounded by
dense zone of PMMNL {dead or drying), chronic
inflammatory cells.

Etiology

Mecresis is caused by noxious insult and injuries to palp by
bacteria, trauwma, and chemical imitstion.

Symploms

Driscoloration of tooth—First indication of pulp death
History from patient
Toath might be asymptomatic.

Diagnosis

l.
2,

.

Pain: It is absent in complete necrosis.

History af patient reveals past irauma or past history of
severe pain which may last for some time followed by
complete and sudden cessation of pain,

Radiographic changes: Radiograph shows a large cavity
or filling or normal appearance unless there 1s
concomitant apical perindontitis or condensing osteitis.
Vitality fest: Tooth s nonresponding to vitality tests, Bul
multirooted teeth may show mixed response because
only one canal may have necrotic tissue,

Sometimes teeth with liguefaction necrosis may show
positive response i clectric test when clectric curment is
comducted through molsiure present in a rool canal,
Visual exvamdnation: Tooth shows color change like dull
or opsjue appeanance due o kack of normal transiscency.
Histopathelogy - Mecrotic pulp tissee, cellular debris and
microorganisms are seen in pulp cavity, I7 there is
concomitant pericdontal involvement, there may be
presence of slight evidence of inflammation,

Textbook of Endodontics

Complete removal of pulp followed by restoration or
extraction of nonrestorable tooth_

Treatmant

PULP DEGENERATION

Pulp degeneration is generally present m older people, It
may be the result of persistent mild irvitation in the weeth of
vounger people. Usually pulp degeneration s induced by
attrition, abrasion, erosiom, bactena, operative procedures,
caries, pulp capping and reversible pulpitis.
It may occur in following forms:
1. Atrophic degeneration and fibrosis
= It is wasting away or decrease in size which ocours
slowly as tooth grows old (Fig. 3.22) There is gradal
shift im ratio and quality of tissee elements, In this
condition nature collagen fikers f unit area increased
keading to fibwosis. Number of palp cells and size of
cells decreased o cells appear as “shrunken solid
particles in a sea of dense fibres™
*  Fibroblastic process are lost, cells have round and
pyknotic nuclei
= Dentinoblasts decrease in length, appear cuboidol
or flattened.

N
) A

Fig. 3.2 Alrophic changes of pulp with age

2. Caleifications
In calcific degeneration, part of the pulp tissoe is replaced
by calcific material (Fig. 3.23% Mainly three types of
calcifications are seen in pulps:
= Dysirophic caloification

www.pdfree.blogspot.com
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OLCG CA

Pulp stones

Fig. 333 Calcilicxtions preden in puip

—  Diffuse calcification
—  Denticles/pulp siones.

Dystrophic Calcifications

They occur by deposition of calcium salis in dead or
degenerated tissue. The local alkalinity of destroyed tissues
attracts the salts, They ocour m minule arens of yvoung pulp
affected by minor circulstory disturbances, in Blood chot o
around a singhe degenerated cell, It can also begin in the
connective tissue walls of blood vessels and nerves and
lollow their course.

Ditfuse Calcifications

They are generally observed in rool conals. The deposits
become long, tin and Hbnllar on fusing,

Denticles / Pulp Stone
These are ususlly seen in pulp chamber,

Classification

According fe locanon (Fig, 3.24)
*  Fres

= Embedded

* Altached

According to Sirictire:

= True

* False

Trae denticles: It is compoesed of dentin formed from
detached odontoblasts or frugments of Herwig's enomel
rool shewth which stuimulae and undifferentiated cells 1w
assume dentinoblastic acivity.

pulp stone " '

Fig. 3.24: Typas of puip stonas

Fualse demticles: Here degencrated tissue siruciures act as
midus for deposition of concentric lovers of calcified tissees.

PERIRADICULAR PATHOLOGIES

Periradicular tissue containg apical rool cemenium,
perdontal lgament and alveolar bone (Fig. 3.25)

Apical periodontivm consists of cellular and extra-
cellular componems. Fibroblasts, cemenoblasts, osteohlasts,
undifferentiated mesenchymal cells, epithelinl cells rests of
mislasser, blood vessels, lymphatics, sensory and motor
nerve fibres form its components,

Alveolar bone proper lings the alveolus, It conzists of:
Rinadle bone: Peripheral bone
¢ Loamellated; Centre of alveolar process

Lamina Dwra is radiographic image of alveolar bone
proper
Cemennim: Two types of collagen fibres are present in
COMmEnium.

Fig. 3.3%: Diagram showing periodonium
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a. Marrix fibres — parallel to root surface: inter woven,

mainly consists of cementobliosts,

B, Sharpey s fibres — fibroblast are the main component of
PDFREE Shaptyiel b ODONTOLOG CA

ETIOLOGY OF PERIRADICULAR DISEASES
Bacterial

Untreated pulpal infection leads to totul pulp necrosis.

If left unireated, irritants leak into periapical region

forming penupex puthologies (Fig. 3.26). Severily of

periapical inflammation is related to microorganisms in

root canals und the length of exposure o infecting

microorganizms,. Anachoresis also accounts for microbial

infection in teeth, Microorganisms may invade pulp from

pericdonial pocket and accessory canals leading 1o

development of lesion of endodoniic origin

Root canal is unique, stringent ecological niche fos

bacterial growth because of lack of oxygen. For bacteria

present bere the primary nulrient sources i: host issoes

and tisswe Muids.

Microorganisms in chroncally infected ool canals are

mainly anacrobic and gram-negative type. bost common

MHCTOFZRMISITS A0,

—  Strepiococcus

= Peptostreptocescus

-  Provorella
}ﬂ'.l'm:'.i: pigmeried microorganisms

= Porplvromenias

—  Enrerococcus

- ampyilobacrer

[ Coranic apical pancdanttis |

| Penapical abacess |

| Penapcal granuloma | | Detoomysitis |

4 i ; 3

Paraadicil sl Chigmie Cedluliits Zare's
L_Q CebanTeilin |_| nﬂ:ﬁnmyﬂllln|

Fig. 3.26: Sequolas of puipal imflammadion

Textbook of Endodontics :

—  Fusohacrerium
—  Eulwreteriu
- Proplonthacieion

Trauma

Physical trauma to tooth, o operative procedunes which
resatlis in dental follicle desiccation or significam heal
tranafer cawse sulficeent damage o pulp and 115 blood
supply. It results in inflammation with immediate
response involving the production of endogenous
inflammatory mediators which cause increase in vascular
permeability, stasis and leukocyte imfiltration

In cases of severe trauma to tooth resulting in immediate
inicrruption of blood supply, pulp becomes necrodéc bt
is not infected

Persistem periapical issie compression from iraumahc
occlusion leads 1o apical milammalory response,

Factors Related to Rool Canal Procedures

Several complications can arise from improper endodontic
technigse which can canse periapical diseasoes:

8

L

It 15 impossihle 1o extinpate pulp without initiating an
intlammatory response becanse a wound s created.
Using strong or ¢xcessive amounis of infracanal
medicaments between appointments may induce
periapica] inflammation,

Improper manipulation of instruments within rood canal
or over instrumentation can force dentinal debris,
imigating solution and toxic compenents of necrotic
tissue in the perapes (Fig. 3.27L

Fig. 327 Instrumerd should ba confined 1o ool canal anly
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; Pathologies of Pulp and Periapex )

4. Over extended endodontic filling material may induce
periapical inflammation by directly inducing foreign
body reaction which is charctenized by presence of

PDFREE  (ubdoiNe: BADrOONEolyBige Cand other chronic
inflammatory cells (Fig, 3.28),

- Gulta-pendha

Fig. 3.28: |nflammaticn of penradicular issue resufing
I geer axierdgion of abluralicn malersl

MAGNOSIS OF PERIRADICULAR
PATHOLOGIES

1. Chigf complaing Patiem useally complains of pain on
biting, pain with swelling, pus discharge etc.

2, Dwenigld hisiory: Recurming episodes of pan, swelling with
discharge, swelling which redwces on 15 owi,

OBJECTIVE EXAMINATION

I. Extracral evaminafon: (eeneral appearance, skin tone,
facial asymmetry, swelling. extruorul sinus, sinus-traci,
tender or enlarged cervical lymph nodes,

2 Mervgeerad examimarion I includes examination of solt
tissucs and teeth o look for dicoboration, abrasion, canes,
restoration ete.

CLINICAL PERIAPICAL TESTS

I, Percassior: Indicates inflammation of perodontiom
(Fig. 3.29).
1. Palpation: Determines how far the inflammatory process
has extended periapically.
1. Pulp vitality:
i. Thermal tests which can be heat or cold
i. Electrical pulp testing

Fig. 3.20: Pan on pacussion indcabes inllammed periodontium

{ " o

- Periodontal examination: I is imporiant because

pertapical and periodontal lesion may mimic cach other

and requine differentiation,

i Proding: Determines the level of connective tissue
atiachment. Probe can penctrate imo an inflamimatory
penapical kesions that extends cervically (Fig. 3.300

b. Mabiliny: Determines the stamus of penodontal
lgament,

Fig. 3.30: Prabing of oot delermines the
taval of connective lissuwe afiachmen

. Radingraphic examingiion; Penradicolar lesions of

pulpal omgin have four characteristics:

= Loss of lnmina dura apically.

— FRadicducency al apex regardless of cone angle.
— Radiducency resembles a hanging drog.

—  Couse of pulp necrosis is usually evident,
Recent advances:

—  Dagstal subtraction radicgraphy

- Keromdiography

= Dhgital radiomelric amalysis

—  Computed tomography
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- Textbook of Endodontics 3
= Radiovisiography b. Apical cyst
—  Magnetic resonance imaging ¢, Suppurative apical periodontitis,
PDFREGLASSITIRATIAN OF RERIBABIGUEAR ACUTE APICAL PERIODONTITIS (AAP)
PATHOLOGIES Acute apical periodontitis is defined as painful inflammation
. Grossman's classification of the perodontivm as a result of frauma, iritation or

IL.

1. Acute periradicular disease
A Acute alveolar sbscess
b, Acute apical perindontitis
1. Vital
il. Mon vital
2. Chronic Periradicular disease with areas of rare-
faction:;
a. Chronic alveolar abscess
b. Granuloma
c. Cyst
3. Condensing osteitis
4. Extemal root resorption
5. Dnsease of the periradicular tissves of pnon-endo-
dontic origin.
WHO classificarion
K (4.4 - Acute apical pericdoniitis
K 04.5 - Chronic apical periodontitis (apical gramuloma)
K (4.6 - Perigpical abscess with simus
K 0460 - Penapical abscess with sinus 0 masillary
antmm
E (4.61 - Periapical abscess with sinus 1o nasal cavily
K (462 - Periapical abscess with sinus o oral Givily
K (.63 - Periapical abscess with sinus to skin
K (4.7 - Pernapical abscess withoud sinues
K (&.E - Radicular cyst (perapical cyst)
E (480 - Apical and lateral cyst
K 48] - Residual cyst
Kid.E2 - Inflammatory paradental cysi

WL Ingle s classiffication of pripoperiapical pathosis:

AL Painful pidpoperiapical pathosis:
I, Acute apical periodontitis
2. Advanced apical periodontitis
i Acute apical absoess
b. Phoenix abscess
¢ Suppurative apical periodoatitis (chromic
apical absoess)
B. Mewt pairfied pudpepe riapdeal parhiosis
I. Condensing osteilis
2. Chronic apical periodontitis both incipient and
advanced stages.
3. Chronic apical pernodontitis
a, Periapical granuloma

inflection, throwgh the root canal, regardless of whether the
palp as vital or non-vital, It is an inflammation around the
apes of & wwoth, The distinctive features of AAP are
microseopis rather than moentgenographic, symplomatic
rather than visible,

Etiology

In vital tooth it is associated with occlusal ravma, high
points in restoration or wedging or forcing ohject
herween ieeth,

In non-vital tooth AAP is associaed with sequelse o
pulpal diseases.

latrogenic causes can be over instrumentation of root
canal pushing debris and microorganisms beyond apex,
overextended obruration and rood perforations.

Signs and Sympltoms

@ & & & & & & &

Dwll, throbbing and constant pain

Pain occurs over a shont period of time

Megative or delayed vitality est

Mo swelling

Pain on biting

Cold may relieve pain or no regction

Heat may exacerbate pain or no reaction

Mo radiographic sign; sometimes widening of

perdontal ligament space.

Histopathology

Inflammatory resction occur in apical
peeriosdomal 1 pamem
1
Dikatation of blood vessels

i

Presence of polymorplonmuclear
lewkacytes mlﬂ rourel cells

Serus exndae sooumislation

Dastention of pericdongal ligament and
extrusion of tooth, slight tenderness
iR

IF conkimeed pridalion oocuwms
1
Laoss of alveodar bone.
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Treatment Etiology
.Hmru.l..'rmrw :-!.l’ue ufe el prriodornis Mosi common cause is bacterial invasion of dead pulp tissue
shoulkd bl? initiated on the affected byt it can also occur by tranma, chemical or mechanical
PDFREE oovumw: Joratiraiee 3 RN

imjury.
Tisswe an surface of swelling appears tawt and inflamed
and pas starts (o form undemeath it Surface tissue may
rool canal therapy is not recommended h:mnluz inflated from du: pressune ':'F _undn::'l._l,'mg pus and
= 17 wooth is in hyper-occlusion, relieve the occlusion fimally: rupsoee from s peesorn. [nitilly the po comes
= For some patients and in certain situations, extraction is  OUt in the foem of a small opening but latter it may increase

To comtrol puam;wmlw: ]:uun El:r]ll:l'-'rmg imitial endo-
dontec therupy, analgesics are prescnbed
*  Use of antibicgics, either alone or in conjunction with

an alternative 0 endodontic therapy. in size or number depending upon the amount of pressure
of pus and softness of the tsswe overlying it. This process
m m m is beginning of chromic abscess,
Festures of Acute Apical Abscess
*  Toolh is non-vital
- . = Pain
e ) L - Hagid orsel
m 6 e ] - Readily localizad as toath bacomes increasingly
tendar to pencussion
= Slight tendemess to intense throbbing pain

I ~ Marked pain 1o biting
«  Swelling

~  Palpabls, fluctuant

= Localizad sensa o fullness
ACUTE APICAL ABSCESS = Mability

It 15 & localized collection of pus i the alveolar bone at the B Aol ik ol

root apex of the tooth, following the death of pulp with  *  Teoth may be in hyperocchsson

extension of the infection through the apical foremen imto * Badiographic changes

pericadicular tissue (Fig. 3.32) - Ho change 1o large peniapical radiclucancy

Fig. 3.31: Maragemant of acube apical periodontilis

SYMPTOMS

In early stage there is tendemess of toth which is relieved
by comtinued slight pressure on extruded 1ooth 1o push il
back into alveolus. Later on throbbing pain develops with
diffuse swelling of overlving tisswe. Tooth becomes more
L painful, elongated and mobile as infection increases in latter
. siages, Patient may have systemic sympioms like fever,
increased WBC count, Spread of besion wowards a surface
may take place causing erosion of cortical bone or 18 may
become diffuse and spread wadely leading to formation of
cellulitis (Fig. 3.33). Location of swelling is determined by
relation of apex of involved tooth to adjacent muscle

Fig. 3.32: Diagram showing pedapical aDeocess attachment,
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nbscaRs
1. Pataiad abscess
i, Maxi sy

Birilh

Fig- 3.33: Spraad of apical ahsooss 1o
sumaurding tissues, # il is nol irealed

DHAGMOSIS

Clinkcal expmination

[nisally locating the offending tooth is difficult due 1w
the diffuse pain. Location of the offending tooth 15 easier
when there is extension of tooth following infection
Pulp vitality tests give negative response

Tendermess on percussion and palpation

Radicgraphy helpful in determiining the affected wooh
as it shows a cavity or evidence of bone destnoction &t
ool apes.

IHfTerentiol dingmosis of soate
whvendar abscess and periodontal nbeoess

Frealures Avate alveoline mbooesy Pertodonnm absoess
L. Pain Twpe Pulsiding. pounding, [eall
COniEREIH
2. Pain Laocsileeation Bagily localizes) dog o | prohing
percissive lendemess
3. Pain oi might! Paim conlisgns Wi
Pirsryiral
4, Miahilsy Yios Szl
5 Pulp sl
I, EFT Mo responss Maonmal
1. Cooled Mo respins Ml
IIE. Hesn M Fespneg Pl
fr. Swelling Yes - aften bo lange s Okeasionally
7. Radiograph Cares, defecive Presshle roreigm hauly
resioeations ar vertcal bome boss
8. Treatmeni o Expahlish drainage = Remdval ol loecign
Uncisicm and drainage)  body
o Aol = Sealing
+  MNEAIDSs * Cureitage if
O C8snlly

( Taxtbook of Endodontics !

HISTOPATHOLOGY

Polymorphosuclear keucocyte ifilirales
1

Accumulatics of mflammalary exudates
il response B active infection

Dastention of perlodonial Hgamen
4

Elongation of o,
If the process comtimues, periodoncal
ligamen separales
4

Mishile 1onth
il
Boes: FHM‘TiEI‘l at apes

Localized besion of liguelactin necnsis contamning polyemerpt-
nuelear leucneyies, debris, cell remnanis and pamlent exudates

MANAGEMENT OF AN ACUTE
APICAL ABSCESS

Dvamage of the abscess should be initiated a5 early as

possible, This may include:

a. Nom-surgical endodontic ireatment (Eool canal
therapy) (Fig. 3.34)

b Incision and drainage

¢ Extraction

Considerations regarding the treatment should be

dependent on certain Factors:

8, Prognosis of the ooth

b. Patient preference

¢, Atrategic walue of the tooth

d. Economic status of the patient

Im case of localized infections, systemic antibiotics

provide no additional benefit over drainage of the abscess

In the case of svstemic complications such us fever,

lymphadenopathy, cellulitis or patient whe s immano

compromised, antibictics shoulkd be given in addition to

drainage of the tooth

mi-l-lnjl.-‘-l-l- g

1)

1]
- LT

Fig. 334: Management al periapical abscess

L ]
&
o=
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= Relieve the tonth out of occlusion in hyper-occlusion
Cilsis
= To contrel postoperative pain following endodontic

PDFREE  &emmmaprodmanieiammpion drugs should be

EIVET,

PHOENIX ABSCESS

Phoenix abscess is defined as an acute inflammatory reaction
superimposed on an existing chronic besion, such as a cyst
or granuboma; acwte exacerbation of o chronke lesion,

Eticlogy

Chrone periradicular lesions such s pramulomas are in o
state of equilibrivm during which they can be completely
asymplomatic. Because of influs of necroti products from
diseased pulp or because of bacteria and their toxin can
cause the dosmant lesion o react. This leads to inttiation of
geute inflammatory response, Lowered body defenses also
trgger an acube inflammatory response.

Sympiloms

= Clinically often indistinguishoble from acule apical
abscess

= AL the onser—ienderness of woth and elevation of the
toth from socket

=  Temderness on palpating the apical soft fissse.

Diagnosis
= Agspcigied with indtation of roo canal treatment maost
coanmianly

= History from patient

= Pulp tesis show negative response

*  Radiographs show large area of racdiofecency in the apex
created by inflammatory connective tissue which has
replaced the alveoler bone at the root apex

= Histopathology of phoenix abscess shows areas of
liquefaction necrosis with disintegrated polymor-
phonuclear leukocytes and cellular debris surrounded
by macrophages, lyvmphocytes, plasma cells in
pefiradicular Wasues

*  Phoenix abacess should be differentiated from acuee
alveodar abscess by patient’s history, symploms and
clinical tesis resulis.

Treatment

= Estublishment of dminage
= Once sympioms subside—complete root canal freatment.

PERIAPICAL GRANULOMA

Penapacal granuboma s one of the most common sequelas
of pulpitis, It is vsually described as a mass of chronically
inflamed grunulation tissue found o the apex of non-vital
tessth (Fig. 3.33).

Fig. 3.38: Perapical graruioma

CLINICAL FEATURES

= Muost of the cases are asymptomatic but sometimes pain
and sensilivity is seen when acie exacerbalion oCcurs

*  Tooth is not sensitive 10 percussion

= Mo modility

*  Soft tissue overlying the area may £ may nol be wender

= Mo omesponse (o thermal or electric pulp test

= Mostly, besions are discovered on soutine radiographic
exgmination,

RADIOGRAPHIC FEATURES

= Mostly discovered on routine radiographic examination

= The eorliest change in the pericdontal ligament is found
1 be thickening of ligament at the root apex

#  Lesion may be well circumscribed or poorly defined

= Size may vary from small kesion o lorge rdiclucency
exceeding more than 2 cm in diameter

= Some amound of moot resorption has been reported.

HISTOPATHOLOGIC FEATURES

* i consists of inflamed granulation tissue that is
surrounded by a fibrous connective tissue wall
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*  The pranulation consists of dense lymphocytic mfilre
which further contains neutrophils, plasma cells,
histioeyies and eosinophils

PDFREE SoGiviohs. R DodN Maly @Eh bedpresent

TREATMENT AND PROGNOSIS

Main objective i treatment is to reduce and eliminate

offending organisms and irritants from the periapical area.

* [In restorable tooth, roeot canal thernpy is prefermed

+  In non-restorable footh, extroction followed by cureftage
of all apical soft tssee,

RADICULAR CYST

The radicular cvst is an inflammatory oyst which resules
becanse of extension of infectien from pulp into the
surrounding periapical tissues,

Etiology
« Caries
»  lmitating effects of restorative materials

*  Trauma
#  Pulpal death due to development defects.

CLINICAL FEATURES

*  The cyst is frequently aympiomatic and sometimes it is
discovered when periapical radiographs are taken of
teeth with non-vital pulps

* Incidence - Males are affected more than females,

= Age - Peak incidence in third or fourth decades,

«  Site - Highest in anterior maxilla

- In mandibular posterior teeth, separale
small cysts arise from each apes of muli-
rocded teeth.

*  Slowly enlarging swelling sometimes atiains a large size.

*  Asthe cyvst enlarges in size, the covering bone becomes
thin in size and exhibits springiness due o fluctuation.

# i maxilla, palatal expansion is mainly seen in case of
maxillary lateral incisor,

¢ The involved tooth / teeth usually found to be non-vital,
discolored, fractured or failed root canal,

PATHOGEMNESIS

Perigpical grunulomas are initiated and madntained by the
degradation products of necrotic pulp tissue. Stimulation
of the resident epithelial rests of Malassez ocours in response

Textbook of Endodontics :

to the products of mflammation. Cyst formatson ocours as i
result of epithelial proliferation, which helps (o separate the
inflammatory stimulus from the surrounding bone. 'When
proliferation occurs within the body of the prunulom, i
plugs the apical foramen which limits the egress of bacteria
(Fig. 3.36). Sometimes, epithelial plugs protrude out from
the apical foramen resulting in o pouch connected (o the
rood and continuoos with the oot canal, This s termed s

pocket or bay cyst (Fig. 3.37).

Epithelial ining has
FH COMEUMCAon
with root canal

Fig. 3.36: Panapical cysl

Fig. 3.37: Pockel or bay cyal
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¢ Breakdown of cellubar debris within the cvst lumen raises
the protein concentralion, producing an increase in
oamotic pressure. The result is Muid transpon across the

PDFREE COVEp#hehal inmDmpg fiejluneh iy the connective tissue

side, Flud ingress assists in outward growth of the cyst.
With esteoclastic bone resorplion, the cyvst expansds,
Other bone-resorhing factors, such as prostaglandins,
interleuking, and proteinases, firom inflammatory cells
and cells in the peripheral porion of the keston pernmit
additional cyst enlarpement.

RADIOGRAPHIC FEATURES

Radiographically radicular cyst appears as round, pear or
ovoid shaped radiolucency, outlined by a narrow radio-
opsque margin (Fig, 3.38),

Fig. 3.38: Aadicgraghic piciure of & parapicall cyel

Treatrment

Dafferent opiions for managemeni of residual cyst are:
*  Endodontic ireatment

*  Apicoectomy

=  Extraction {(severe bone loss)

*  Enucleation with primary closune

= Marsupalization (in case of lurpge cysts),

CHRONIC ALVEOLAR ABSCESS

Chronic alveolar abscess is also known as suppurative apical
penodontitis which s assocuded with pradual egress of
irritants from root canal system inte periradicular area
leading 1o Tormation of an exmdate,

Farmation of radicular cysi [Perlapical cyst)
Ceanes al rauma
Dieath of dantal pulp
[Stimulant-necrolic fafing)

y

inflamenation in apical area of bona

Periapical formalion
(consiets of granuiation liscua and inflammasony cedla)

Ssimulation of apitraial rests of Malassez

Proditaraiion of apithaium
Perapical oyst formation

Eticlogy

It is similar to wcute alveolar abscess. It alzo results from
pulpal necrosis and 15 associated with chronic apical
periodontitis that has formed an abscess, The ahscess has
burrowied through bone and sofl Hssue to form o sinus rect
stomna on the oral mecosa.

Symploms

*  Cenerally ssymptomatic

= Detected either by the presence of a sinus fract or on
routing radsograph

¢ In case of open carious cavity—drainage through ool
conal sinus ract prevents swelling or exacerbation of
lesion—can be traced o apex of involved tooth.

Diagnosis

Chromic apical abscess may be associated with asympiomatic
or =lightly symptomatic tooth, Patient may give history of
sudden sharp pain which subsided and has not reoccurred,
Clinical examination may show o large canous cxposure,
i restoration of composite, acrvlic, amalgam or metal, or
discoloration of crown of wah.

I 15 associagted sympioms only if sinus drainoge tract
become blocked. Vitality tesis show negative response
becanse of presence of necrotic pulps,

Radiographic examingfion shows diffuse aren of rarefaction.
The rarefied area is so diffuse as o fade indistineily intg
normisl bome,
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Diferentlal Diagnosis
Chromic alveolar abscess must be differentially diagnosed

from a loma or ¢wst, in which accurse disgnosis is
PDF RE b e bl (b3, 1t should also

be differentiated with cementoma which 15 associated with
wital tooth,

Treatment

Femoval of irritants from ool canal and establishing
drainage is main objective of the treatment. Sinus fract
resolve following root canal ireatment rermoving the irritants

EXTERNAL ROOT RESORPTION

Resorption i a condition associated with either physiologic
or a patholegic process that results in loss of substance from
a tissue sach as dentin, cementum or alveolar none (Fig,
3.39.

In extemmal rool resorpiion, rool resorption affects the
cementum of dentin of the root of ooth. It can be:
«  Apical rood resorplion
¢ Lateral root resorption
* Cervical rool resorpion,

Fig. 3.38: Exteenal rodl resorption
Etiology

Periradicular inflammation due 1o
= Infected necrotic palp

Taxtbook of Endodontios :

= wer instrumentation during root canal treatment

*  Trouma

»  Granulomadeyst applying excessive pressure on Wooth
rool

*  Replantation of feeth

= Adpcent impacted tooth,

Symptoms

= Asymplomatic during development

= Whien rood 15 complenely resarbed, iooth becomes mobile

#  When external rsd resorpion exiends 1o crown, it gives
“Pink tooth™ appearance

*  When replacement resorplion [ ankylosis occur, tooth
becomes immaobile with characteristic high percussion
sound {(Fig. 3400,

Fig. 380 Arkylosis of oot withoul
imermedate periodontal Bgamant

Radiographs Show

#  Radiolucency at root and sdjacent bone
*  [regular shortening or thinning of root lip,
*  Laoss of Lamina dura,

Treatment

= Remsove stimulus of undedying inflammation.
= Mon-surgical endodontic treatment should be attempted
before surgical treatment 15 initiated,
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DISEASES OF PERIRADICULAR TISSUE OF
NON-ENDODONTIC ORIGIN

Periradicular lesions may arise from the remnanis of

PDFREE CilMaleda2pidiefah OLOGI CA

Benign Lesions

|. Early stages of periradicular cemental dysplasia
2. Early stages of monostatic fibrous dysplasia
3. Dssifying fibroma

4. Primordial cyst

5. Laseral peﬁm,l-l:ullal eVl

6. Dentigerous cyst

T, Troumstic bome Cyst

B, Central giant cell granuloma

9. Central hemangioma

10, Hyperparahyroidism

Il. My=zoma

12, Ameloblastoma,

Radiographic Features of Lesions of
Nen-odontogenic Origin

& Rﬁ;.u]il:ﬂul;&r'll AfEas
¢ [mtact lamina dura.

Diagnosis

Teeth associated with non-odomogenic lesions are usually
vital. Final diagnosis is based on surgical biopsy and
hustopathokogical examination,

Malignant Lesions

They siemudare endodontic periradicular lesions and are
aiften meta siafic in maefure

1. Squamous cell carcinoma.

2. Osteogenic sarcoma

3, Chondrosarcoma

4, Multipke myelomi,

Diagnosis

= Invelved tooth i vital. Occasionally dismption of pulp
undl SensOry nerve may Cuse o response

= Radiographic features: Lesions are associaled with
rapid and extensive loss of hard tisswe, bone and tooth

+  Hiopsy: Histological evaluation of diagnosis,

HISTOPATHOLOGY OF PERIAPICAL
RESPOMSE TO VARIOUS IRRITANTS

Rood canal of teeth contains numerows imitants because of
some pathologic changes in pulp. Penetration of these
irritants from infecbed root canals inbo periapical area can

Pathologies of Pulp and Periapex

) R

lead 1o formation and perpetuation of periradicular lesions,
I contrast io pulp, periradicular fisswe have unlimited source
of undifferentiated cells which can participate in inflam-
mation and repair in inflammation and repair, Also these
tissues have rich collateral blood supply and lymph draimage,
Depending upon severity of irmtation, duration and host,
responze (o penradicular pathosis may range from slight
inflammation o extensive tissue destruction. Reactions
inviolved are highly complex and are usually mediated by
nonspecific and specific mediators of inflammation.

NONSPECIFIC MEDIATORS OF
PERIRADICULAR LESIONS

Nonspecific mediators can be classified into cell derived
and plasma derived mediators,

Cell Derived Meadiators
Vasoactive amines

Vasoactive amines such as histamine, serotonin are present
in masy cells, hasophils and platelets. Their release canse
increase in tissue permeahility, vasodilation vsed wascular
permenbility (Fig. 3.41L

Leukotrienes

These are produced by activation of lipoxygenase pathwiry
of arachidonic acid metabolism. Studies have shown the
presence of LTB4, LTC4, LTDE and LTES in penmsdicular
bespons which cause different effects on the tsues as shown
in (Fig. 3.42)

Platelet Activating Factor

If is rebeased From IgE—sensitized basophils or mast cells,
Its action include increase in vascular permeability,
chemotaxis, adhesion of leucocytes to endothelivem and
Broischoconsirclion.

Non Specific Mediators of Inflammation

. Cell Derdved Mediakorns
1. Vasoaclive amines
2. Leukotiences (Metaboltes via lipo-oxypenase
pathmway)
Platelat aclivaling facts:
Lyscoomal anzymas
Cylokines
Prostaglardins (Metabolites via cydio-onygenase
pathrway].
. Plasma Derived Medabors
1. The fibrmaohtic systam
2. Thie complement System
3. The kinin system

& oth B
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Cell Derived
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~ Masi cell, Infl
basophils | Platelets I ? " E;T:mw ?
| Hrslsmln-a I S-umlnn-'l | Leul-mh'mnﬁ Pmslaglandlnsl |th:#=rnesl
Lys-:rmn;a-l EMZYTHES,
MaiM  ACTION nitric oxide and oxygen
mietaboltes

Increases Increases Hatat :
| parmeaability I| parmeability II e nJ/ Fever

i Tissua damage I

Fig. 3.41: PAF - Platsiet activating tacior

Activated form
{Arachidanic acid)

l Lipooxygenass
S-HPETE ———— B HETE

| Laukoirians &,
_ (LTAG)
*  Leukotriens G, Liwkatrisna B,

*  Leukolrene Cy
L
v Leskalrssns C, ATES

I ]

Bronchocansinicios +  Chamobache cedl
Vasooonsirictor hdhernros
Sreanath muscle conslnciar + Chermplacic
Increase vascLar

frarTaaa bty

Fig. 3.42: Arschidonio scid mataboliias via lipo-osygenass palfivay
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Lysosomal Enzymes

Lysosomal enzvmes such as alkaline phosphatase,

eroxidases, collagenase cause increase in
) it Efdmotaxis, bradykinin

formation and activation of complement system.

Cytokines

Different cytokines such as imerleukins and tumor necrosis
factor (THNF) cause development and perpetuation of
periradicular lesions, Various studies conducted on
periradicular lesions shown the presence of 1L-1 in areas of

the bone resorption (Fig. 3.43)
Plasma Darlwed

Source

-

Clatting and | " Complemisnt
fibnnalytic arﬁlaml Fysham

] Kinin systam I

Anaghylaioeing Kinin, Bradykinin

Maxrs axction
[lr-m-ud permeability
Fig. 3.43: Non spacific mediahrs of mlammason

| Arachidoric add

Pathologles of Pulp and Perlapex

) -

These are produced by activation of cyclo-oxygenase
pathway of arachidonic acid metabolism (Fig. 3.44), Swudies
have shown high levels of PGE, in periradicular lesions.
Torbinejad et al found that periradicular bone resorption can
b inhibited by adminisiration of indomethacin, an antagonist
of PCis, This indicates that prosiaglandins are also invelved
in the pathoegenesis of periradicular lesions.

Plasma Derived Mediators

1. The filwinelviic system
The fibrinolyvtic system is activated by Hageman factor
which causes activation of plasminogen. This results in
release of fibrinopeptides and fibrin degradation products
which cause increase in vascular permeability and
lepeoeyvtic chemotaxis,

2. The complement svstem
Trauma o periapes can resull in activation of kinin

|

Activaled form
[Anachidonic acid)

}

Preataglandn
endoperomide (PGEE)

'

| PG,
FGO, L ThiA, Pi3Fya
Pty {Iﬁum:hil [Theombeaane Ag)
= Increase + Anli-aggregating = Plabedad + ‘Wasodidabor
parmeabiity agent for plabsists aggragation + Broncho-
= Wasodiatar « ‘Wasodiator o \EESEGREIrEaT corEAnclon

Fig. 3.44: Amchidonic acid metaboliles wia oyclo-puygenase pathway
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Ieeraass vascular Smaath midacke
pormeabiiity contraction

+ Pain

Fig. 3.45: Pathway o Tha kinin sysiam

system which in tum activates complement system. 3. The kinin svsrem
Several studies have shown elevated bevels of kinins and These are produced by proteolytic cleavage of Kinino-

Cy complement component in periradicular lesions, gen. Release of kinins cause smooth musche contraction,
Procucts released from activated complement aysiem vasodilation and increase in vascular permeability (Fig.
canse swelling, pain and tissue destruction. 3.45).
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INTRODUCTION

Mast of the pathologies of pulp and the periapical tissues
are directly or indirectly related to the microorganisms.
Therefore o effectively diagnose and weat endodontic
infection, ane should have the knowledge of bacteria
weaocipted with endodontic pathology, Since many vears,
the intermelationship of microorganisms amd the root canal
system have been proved, Leewnwenfoed observesd infecied
root canal of a tooth and found “cavorting beasties™, After
this, it took 200 vears for WEE Miller to make the cormelution
between microorganisms and pulpal or periradicolar
pathologies.

Then in 1965, Kabehashi ef af found that bacteria are
the main eticlogical factors in the development of pulpal
and periradicular discases. Kakefashi ef af proved that
without bacterial involvement only minor inflammation
occumed in exposcd pulp.

S0 we have seen that a strong relationship occurs
between microorganisms and pulpal or periradicular

Endodontic
Microbiology

¢ Portals of Entry for Microorganisms

» Microbial Virulence and Pathogenicity
¢«  Micrabial Ecoayatem of Root Canal

= Primary Endodontic Infections

=  Microbiology of Periradicular Endodontic Infections
*  Microbiology of Root Canal Fallures
= Endodontic Abscess and Callulitis

= |dentification of Bacleria

=  How to Combat Microbes in the
Endodontic Therapy

y

diseases. All the surfaces of human body are colonized by
microorganisms. Colonization is the establishment of
beavcterinin a living heost, [ occurs if bochemical and physical
comditions are availahle for growth, Permanent colonization
in symbiotic relationship with host tissue results in
establishment of normal fora,

Infiection resulis if microorganisms damage the host and
produce clinical signs and symptoms. The degree of
pathogenicity produced by microorganiams is called as
virulence.

PORTALS OF ENTRY FOR MICROORGANISMS

Microorganisms may gain entry into pulp through several
routes. Most commaon portal of entrance for microorganisms
i dental pulp is dental caries.

They can also gain entry into pulp cavity vio meshanical
or trowmatic injury, through gingival solcws and via
blosdsiream,
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Entry of Microorganizms inte Pulp Thraugh
1. Open cavity
2. ::rpmuml bubules

5 F-aufr'.r resiorations

Entry Through Open Cavity

This is the most common way of entry of microorganisms
into the dental pulp. When enamel and dentin are intact,
they act as barrier to microorganisms (Fig. 4.1). But when
these protective layers get destroved by canes, bacteria gain
entry into the pulp (Fig. 4.2).

Flg. 4.1 Shawing rammal eath anatamy with
prodective layers of the puip

Inlectad
pulp

Fig. 4.2: Pulp infation from tooth decay

This prtective barrier of enamel and dentine also gets
destroved by traumatic injuries, fractures, cracks or
restorative procedures, thus allowing the access of micro-
orgunisms o the pulp,

Through Open Dentinal Tubules

It has besn seen thut microorganisms can piass into e
dentinal twubules and subsequently o the pulp. Bacterial
penetrution into dentinal tubules has been shown o be

Textbook of Endodontics :

greater i tecth with necrotic pulp (Fig, 4,35 Bacteria are
preceded in the course of the tubulbes by their breakdown
products which may act as pulp irritants,

Fig- 4.3: Enbry of backena through infected pulp

Through the Periodontal Ligament or the
Gingival Sulcus

Microorganisms also gain entry into pulp via accessory and
lateral canals which connect pulp and the periodontiom. IF
pericdontal disease or therapy destroys the protective
covering, canal may get exposed o the microorganisms
present in the gingival sulcus (Fig. 4.4). The removal of
cementum during periodontal therapy also exposes dentinal
Muids 10 oral Mor,

— T

-,

Fig. 4.4: Pancdonisl lesiong causrg infammaton al pulp
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Anachoresis

A transient bacteremia is usually associated with many
|, Anpchoresis refers o the

ia inm the areas of
inflammation. In other words anschoresis is a process by
which microorganisms are ransported in the blood w0 an
areq of inflammation where they establish an infection. But
whether anachoresis contributes o pulpal or periradicular
infection has not been determined.

Through Faulty Restorations

It s been seen that Faulty restorstion with marginal leakage
can result in contamination of the pulp by bacteria. Bacterial
contamination of pulp or periapical area con occur through
broken temporary seal, inadequate final restoration and
unesed post space (Fig. 4.5)

Fig. 4.5: Lintrealed canal and emply
posi space causing rool canal falune

MICROBIAL VIRULENCE AND PATHOGEMNICITY

Unader normal conditions pulp and periapscal tissues are
sterile in namire, when microorganisms invade and multply
in these tissues, endodontic infections result,

Parhogenicity 1s abillty of micreorganisms w produce a
disease

Virdence is degree of pathogenicity.

Bacwerial virulence factors include fimbriae, capsules,
lipopolysaccharides, enzymes (collagenase, hyaluronidase,
proteases), extracellular vesicles, short chain faiy acids,
polyamines and low molecular weight products such as
ammenia and hydrogen sulfide, Yinlence factors may vary

JE- = s

from strain to strain. Virulence is directly related to
pathogenicity,

In /965, Hobzon gave an equation showing the relation
of number of microorganisms, their virdlence, resistance of
host and severity of the discase.

Mumber of microorpamsms 8 Virulenee of
MiCTooag AR

_— e REverity of the dicease
Resistance of host

We can see that along with number of microorganisms,
their virulence is also directly related o the seventy of the
disease,

Various Virulenl Factors
Lipopolysacchardas (LPS)
Extracebular wesicles
Enzymes

Fatty asids

Palyamines

Capsule

Filli

=omom s LR =

Lipopolysaccharides (LPS)

Lipopolysaccharides are present on the surface of gram-
negative hacteria. LIPS have nonspecific antigens which are
not nevtralized by antibodies, They exen numerous biokogic
functions when released from cells in the form of endotoxins.
Endotoxins have capability 1o diffuse imo the dentin, Various
studies have shown the relationship between the endotoxins
and the periradicular inflammation,

Extracellular Vesicles

Extracellular vesicles are produced by gram-negative
bacteria i the form of endotoxins, outer membrane
fragrments or hlebs, They have irilaminar strucione similar
to oater membrane of the parent bacterin. These vesicles
contain various enzymes and toxic products which are
responsible for hemagglutination, bemolysis and bacterial
adhesion. Since they have antigenic properties zimilar o
the parent bacteria, they may protect bacieria by neutralizing
specific antibaodies,

Enzymes

Enzymes produced by bactera have numerous activities like
they help in spread of the infection, newtralization of
immumaglobulin amd the complement components, PMN
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leukocytes release hydrolytic enevmes which degenerate
and Ivse o form purulent exwdates and have adverse effects
an the surmounding tisswes.

PDFREE COMUNI DAD ODONTOLOG CA

Fatty Acids

Variows short chain fatty acids like propionic scid, butyric
acid are produced by anagrobic bactena. These cause
pewirophil chemoaxis, degranulation, phagocytosis, and
gtimulate interleukin- | production which further cawses bone
resorption and periradicular diseases.

Polyamines

These are biolegically active chemicals found in the infected
canals, Some of polyamines such as cadaverine, putrescine,
spermiding help in regulation of the cell growth, regeneration
of tissues and modulation of inflamimation

Dvher virulent factors like capsules present in gram-
negative black pigmented bacteria, enable them o avoid
phagocytosis. PO may play an important role in attachment
of bacteria to surfaces and interaction with other bacteria,

MICROBIAL ECOSYSTEM OF
THE ROOT CANAL

Since many years, various papers have been published
regarding the microbial flora of the root canals, normal and
infected both, But over past 5- [0 years, difference in floga
has reported because of improved technology in sampling,
culwre rechnigues, culiure media as well as more advanced
technology regarding isolation and identification of the
IMACTOO ARSI,

Mozt commonly gram-positive organisms are found in
the rost canals, but gram-negative and obligate anacrobes
have also been found in the reot canals. Usually the
microorganisms which can surave m environmenl ol low
oxygen lension and can survive the rigors of limited
pabulums are found in root canals, Yariety of micro-
organisms enters the root canal system through varous
portals of entry but only those which fin for survival in such
environment do survive, Most commoaly secn bacteria in
root canals is strepiococc, others can be sraphiviococons,
gram-negative and anperobic bactena,

In “ﬂll,:l\'ljlil.' r.||,||r.|. H mirx al hacternal xrﬂ'.'l_'i-r_"s-. i% foied, In
necrotic pulp, there is lack of circulation with compromised
hiost defense mechanism; this makes pulp as a reservoir for
imvading microbes,

Textbook of Endodontics i

MNew Nomenciature of Bacteroids Species
1. Porphyromonas — Dark-pigmenied {asacchandytic
bactengides species)
- Porplyromonds asaccharolyticus
= Porphyromonas gimgivans®
= Porphyramonas andodoniahis”
2. Prevotella—Dark-pigmentad (saccharplylic bacteroidas
Species)
- Prevoteila melaninoganica
- Prevalals denbcols
- Prevofalls infarmedia
= Provolall rigrescens®
- Prevolals corpons
- Prevolalls fanneraa
3. Pravalella — Nospigmenled (sacchamhdic bacienides
apecies)
= Prevofala buccas®
- Fravaolails bivaa
= Prevofaia oraks
- Frevoleils oukvunm
‘Most commanly isolated species of black-pigmented
bactena

In pecrotic pulps, tissee fuids and disinfegroted cells
from mecrotic tissue, low oxygen tension and bacterial
interactions are the main factors which determing which
hacteria will predominate. The growth of one bacterial
species may be dependent on the other bacterial species
which supplics the essential nutrients. In the similar way,
amtagonistic relationship may o¢cur in bacteria, i
by products of some bacterial species may kill or retard the
grovth of others species. In other words, some byproducts
can act either as nuinient or as oxin depending on bacteral
species (Fig., 4.6).

Fig. 4.6 inlerrelatonship of vanous ool canal mcroonganisms
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Neidorf summanzed the few generalizations. in relation (o
organisms istliied from the root canols:
I. Mixed infections are more common than single

PDFREI% @@msDAD ODONTOLOG CA

Pulp contains flora almasst simalar (o that of oral cavity.

1 Approximately 25 percent of isolated organisms are
anaerobes,

4. Organisms isolated from flare-up as well as asympto-
matic cases ane almost similar,

3. Various researchers have identified wide variety of
microorganisms in the root canals which is partially
related 1w personal imerest and culure rechnigues wsed
by them,

PRIMARY ENDODONTIC INFECTIONS

In J8%, Miller first mvestigated the assocrtion of presence
of bacteria with pulpal diseases, Later in 196935, Kokehiashi
ef af proved the bacteria os main causative Factor for
endodontic diseases, It hos been shown by various studies
that endodontic infections are polymicrobial, though
faculvative bacteria predominate in early ool canal
infections, in later stages they are replaced by sinct
anaenobic organisnes,

A oot canal containing a necrotic pulp becomes a
selective habi that allows some species of bactenia wo grow
in preference w others, The nutrents provided by the
breakdown products of o necrotie pulp, tssee Tuid and
serum from surrounding Gssues along with low oxygen
tension, and bacterial by-products support the growth of
selected microorganisms, The coronal portion of o root canal
may harbor organisms different from those in the apical
portion,

Some species of black-pigmented bacteria, pepio-
streplocecc, Fusehacterium and Actinomyces species have
heen found related o clinical signs and symptoms. But
because of polymicrobial nature of the endodontic
infections, no absolute cormelation has been found between
bacterial species and sevenity of endodontic infections.

Coaggregation of different species of bacteria or self
aggregation of the same species may present the organisms
prodection from the host's defenses and supply nutrients from
the surmounding bacteria, The combination of Fesaacierium
npclfeatum with dark-pigmented bacteria Prevodella
intermedia and Porphyromonas gingivalis has been shown
10 be more virulent than when the bacteria are in pure culiure,
This supports the concept that there is a synergistic
relationship between bacteria in an endodontic infection.

) sl

Traditionul methods of identifying microorganisms were
hased on gram staining, colonial morphoelogy and biochemi-
cal tests, ete. Mowmdays newer technologies like DMNA
methisd, meoleculor technigues like PCR (Polymerse chain
reaction) SD5-PAGE have helped to identify various
microarganisms. For example using DMNA studies, black
pigmented hacteria previously in génesis Bacrersids now
have been placed in the genesis Porphvromonas and
Prevotells, PCR technigue has been used o show that
geographical differences exist among the endodontic
infectioms,

The virulence pmential of dark-pigmented bacteria has
Been studied in animals. Strains of cultivable bacteria have
been shown 1o possess the abiliny w resist phagoeyiosis,
degrade immunoglobulins, and increase pathogenesis when
in combination with other specific strains of bacteroids,

Microblology of Infected Root Canal
Obégare anaswobes Facullalive anasrohes

Gram negative bacll Gram negative bacill
Parphyromonas® Capnocylophaga
Pravoballa™* Eikanella
Fusobacharium

Campylobaciar

Bacheroides

Grm-prgative cosel
Wrilkenalla
Gram -positive bacill

Gram-nagahve cocsl
Meissana
Gram-positive baciii

Actinomyces Actmomyces
Laciobacillus Lechobacillus
Proprionibacterium

Gram-posilive coco Gram-positive cocol
Streptococcus Sreplococous
Papinstrapliocaceis Entenocoeoius
Epirochales Fung!

Treponema Candida

‘Dark pigmented bactesia
“Dark pigmenied baciera and nonpigmanting baciaria

The pathogenicity of Racternids is mainly related o
the presence of lpopolysaccharides and peptidoglycans.
These:
i. Induce hormones like cytokinins which play an
imgportant role in inflammations

i, Stimuolate B- lymphocyles,

i, Activate complement cascade

iv. Release various enzymes like collagenase

v, Enhance production of varous pain mediators like
bradykinin, histamine and prosiaglandins.

vi. LP5 once released (s endotoxing canses biological
effects including inflammation and bone resorplion.
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Cenain gram-positive bacteria have also been found
associdled with endodontic infections. AcUnamyces may
colomize periapical Ussues. Aggregates of organisms may
igpay sections us sulfur
granules. A recent stdy using the PCR detected species of
Actinamyees {ivraelii, naesiumdii, viscosis) in 80 percent
of the infected root canals and 46 percent of penradicular
ahscesses.

A, ivraelii 13 a bactenial species of endodontic infections
which is resistant o conventional endodontic treatment. But
al present combination of sodium hypochlonie and calcium
hydroxide has proved to be an effective method in killing
them. Surgery is ansther option 1o eliminate A fsraelii from
the periapical region.

Mher gram-positive bacteria often cultured from
endodontic infections include Pepiostreptococed, Strepio-
caccus, Enterococcus, and Eubacterium. Using PCR,
Pepiostrepiococc was detected in 28 percent of the infected
mot canals tested. Becently DNA hybrdization and PCR
have been used for screening spirochees.

Fungi hove been coltivated and detected using molecular
mizthods in infiscted roon canal. When using PCR, Candida
albicans was detected in 21 percent of infected rool canals,

ViFwses may also be ssociated with endodontie disease.
Bucteriocins are viruses that infect bactena and carry DMNA
inigr the genome of the bacteria, Usually the HIV, ¢yio-
megabovins and Epstein Barr vinus are seen to be associated
with periapical pathologies.

Maolecular methods such as DNA hybrdizaion and PCR
detect and identify many maore microorganism than the so-
called “gold standard”™ of culwring. Molecular methods are
much more sensitive and offer precise identification at the
DNA level. A disadvantage of molecular methods is ot
knowing whether the DNA was from an alive or dead
oeganism. Currently antibiotic suscepiibility tesis cannot be
secomplished without viable onganisms, In the futune, probes
miay be used to identify antimicrobial resistant penes in the
DNA samples without need of growing the organisms for
susceptibility tests,

MICROBIOLOGY OF PERIRADICULAR
ENDODONTIC INFECTIONS

Omee a necredic pulp is infected, the rood canal svstern
becomes storehouse of microorpanisms (Fig, 4.7). At the
apical foramen and at the root ends of infected canal, plaque
like biofilms have been found.

Extraradicular bacteria are usually associaied with acuie
symptoms, the presence of o sinus tract, an infected cvst, or

Textbook of Endodontics !

Fig. 4.7: Microprganismes in inlacied root canal

in cases nod responding o endodontic tremment. Both acute
and chronic perradicular abscesses are polymicrobial
infections with large numbers of bactena

Periapical inflammatory lesions confain macrophages,
Iymphocytes {T-cells and B-cells), plazma cells and
neutrophils, Their function is © prevent microorganisms
from invading periradicular tissues. Both the pulp and
periradicular inflammatory fissues have been shown o
produece cellular and humoral responses to the micro-
organisms. Microbial invasion of periradicular tissues results
in production of an abscess or cellulinis which presents the
signs mnd sympioms becase of both specific and nonspecific
inflammation.

Several studies have shown that polymicrobial infections
are found both i acwte and chronie stages of periradicular
infections, In many asymplomatic patients with chronic
infection, sinus tracts have also been found. It has been seen
thai sinus racis are associated with chronic periradicular
abscess that always encompass @ polymicrobial infection.
They are relatively asymptomatic because the sinus mact
provides a pathway of drainage.

Emwasion of periradicular tissues is related to the virokence
of the microorganisms and the host's resistance. Periapical
inflammatory lesions are dynamic inflammatory events and
may contain an abscess with bactenis, a cyst and surmounding
inflammistory tssue simultineows]y,

It 15 seen thal most common cause of persistent
perradicular infections is incomplete debridement of the
rool canal system (Fig. 4.8). Therefore three dimensional
sealing of the root canal system is necessary for resolution
of periapical pathobogies,
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Py oblurated
guita peecha

ALECARS

Fig. 4.8: Parradiouiar indeclion as a resull of poordy obduraied canal

MICROBIOLOGY OF ROOT CANAL FAILURES

The lack of periradicular healing following oot canal
treatment seems o be related to the persistence of micnobes
ini the root conal system, This would appear o be reluted to
an inability to effectively shape, clean, and seal the completz
rocdt canal system (Fig. 4.9 Interestingly, the microflora
cultured from previously filled root canals with persistent
apicul lesions differs significantly for the microbes in
untreated mecrotie canals, Various researches have shown
that microbiology of untreated canals is different from
previously oburated canals.

Bacteria isolated From canals previously obturated bt
still associated with radiographic lesions iend to have more
facultative bacteria rather than strict anaerobes, Instesd of
having approximately equal amounis of gram-negative and
gram-positive bacteria, the bacteria isolated from previous]y

Liniraahasd
calcified canal
Abscess not
P basd

Fig- 4.2 Man-healing of periapical leson
bacaiee of uineaied canal

) ss]

obturated canals tend to have only one o two cultivable
atrains of mainly gram-positive hacteria. In several stadies,
previously filled canals had a relative increass in the
presence of Enterococens farcalis,

Recently a study using PCR found the presence of
E. foecalis, Proplonibacterinm alactolyticns, P propiom-
cim in previously filled root conal folure cases,

Filofactor alocis and Daaliste preumosinies have not
been isolated from previously filled root canals with
perradicular lesions. They are anaerobic bacteria recently
shown i be prevalent in untreated rood canals. The presence
of bacteria in all of the failed root canals suppors the
assertion that the wast majority of endodontic treatment
failures are caused by mtraradicular infections,

ENDODONTIC ABSCESSES AND CELLULITIS

The extent of endodontic infections beyond the root canal
aysiem is related to vinulence of the bacteria, host response,
and associated anatomy. Infections may localize or continue
to spread. An abscess is o cavity of purulent exudates
consisting primarily of bactenia, bactenal by-products,
inflammatory cells, Iysed cells and their contents. The
content of inflammatory cells includes enzymes, which are
damaging 1o the surrounding tissues. Endodontic abscesses
are polymicrobial infections with erganisms similar to those
found in infected root canals. A diffuse cellulitis may have
foei of shacesses. The spread of infection and ensuing edema
associpted with inflammation often produces an indurated
swelling, Ower the time, neutrophils accumulate and produce
a flociuent abscesses. This concept suppors the rationale
for early incision for drainage to provide a pathway for the
drainage of bacteria, bacterial by-products, and inflam-
mettory medistors,

IDENTIFICATION OF THE BACTERIA
Culture

Culiure taking method though done less these days, but it
still holds its importance becawse of wide range of bacteria
found in the endodontic infections, The empirical
pdministration of antibiotics may nod produce satisfactory
resulis, in such cases, culuring may provide o valuable
information for beteer antibiotic selection, Thes we can sy
that with supportive information from culturing,. an
intelligent alteration i antibictic therapy can be mxde,

Technique

I. The fluctuant space of abscess is palpated and the most
dependent part of swelling is determinesd,
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2. Mucosa in that area is disinfected with betadine or
chlorhexidine.

3. An empty, senle, syringe and attached 16w 20 gauge

TEENA NS aEpiE Tk e A

4. Sample is immediately injected into o container with
preveduced rramsport medi.

5. Sample should mever be exposed 1o room air.

. Girn stainang 15 performed on the sample o debermine
type of microorganism,

7. St anserobes not only require an atmosphere deveid
of oxygen, but also requine substances for growth which
are ok Tounad in simply broths and agars. 5o the sample
should be cultured accordingly.

8. Try to gain the resulis of the earliest possible in order io
select antibiotics,

9. This holds great importance for medically compromised
patients regarding the selection of antibiotics,

Disadvantages of Culturing Method

1. Unabbe w grow several microorganisms which can give
false negative resulis

2. Sinetly depend on mode of samiple transport which muss
allow growth of anasrobic bacteria

3, Low sensitivity and specificity

4, Time consuming

5. Expensive and laborious,

T overcome these disadvantages, varous molecular
diagnostic methods have developed, These include DMA-
DA hybridization method, polyvmerase chain reaction
methid,

DHA-DMNA& Hybridization Method

This method uses DNA probes which target genomic DNA
or individual genes. This method helps in simulianeoss
determination of the presence of a muliitede of bacterial
species in single or muliiple ¢linical samples and is
especially useful for large scale epidemiclogic rescarch.

Polymerase Chain Reaclion
Methed (PCR Method)

PCR method involves in vitro replication of DNA, therefore
it is also called as “gemetic xeroxing”™ method. Multiple
copies of specific region of DNA are msde by repeated
cyeles or heating and cooling.

PCR has remarkable sensitivity and specificity because
ench distinct microbial species has unigee DNA sequences.

Textbook of Endodontics :

PCR can be used to detect virtwally all hacterial species
im i saniple, I is also used w0 investigate microbial diversity
in a given environment, Clonal analysis of microorganisms
can also be done by PCR method.

Advantages of Molecular Methods

Molecular methods have several advantages over the
culturing methods. The molecular methods;

I. Can be helpful in detection of both cultivable and
uncultivable microbial species

Are more sensitive lesis

Have greater specificity

Are bess lime consuming

[k nid need special controd for anaerobic bacteria

Are useful when a large number of samples are needed
to be analyzed for epidemiclogic siudies.

=

HOW TO COMBAT MICROBES IN THE
ENDODONTIC THERAPY

The microbial ecosystem of an infected rool canal system
and inflammatory response caused by it will persist until
spurce of brritation 1s completely removed. The main factor
which is needed for successful treatment of pulp and
penradicular inflammuation is complete remaoyval of the source
of infection such as microorganisms and their by prodocts

[

Following measures should be waken 1o completely nd of

these irritants:

1. Thorough cleaning and shaping of the roof canal
system: Bool canal system s thoroughly cleansd and
shaped to remove the bacteria amnd substrates which can
suppon microorgamsms, Thorough cleaning and shaping
followed by three dimensional obiusion of the oot
canals have shown to produce complete healing of
periradicular tissue (Fig. 4.10), Complet: debridement
of canal should be done with adjunciive use of irmigants
like sodivm hypochlone which efficiently removes
bocteris as well as their substrate from irregularities of
canal system where instruments canndl reach such as
fins, indentations. cul-de-sacs eic.

MNaCHC1 is considered an excellemt antirmicrotaal agent
with tissue dissolving properties. It can be used alone or
in combination with other irrigants like chlorhexidine,
EDTA, hydrogen peroxide etc.

2. Oxygenating a canal simply by opening it is detrimental
o anacrobes. Use of oxygenating agents as Glyoxide
can be of great help but care should be @aken to avoid
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Fig. 4£.10: A. Infection of pulp which has progressed to alveclar ahsoass, B, Complete cleaning ard shaping
ol root canad sysbem, €. Sucoassiul rodl canal Meragy and healed pediapical bona

inoculation of these oxygenating agents imlo periagical
fssues,

A tooth with serous or puralent or hemorrhagic exudale
should be allowed vo draeie with rubber dam in place for
a time under supervision. An abscess which is a potent
irritant, has an elevated osmotic pressure, This siracts
more tissue floid and thes more edema and pain,
Drrainage by canal or by soft tissues decresse discombort
caused by inflammeatory mediators.

4. Anribiotics should also be considered as adjunctive in

severe infections. The choice of antibiotic agent should
be done on the knowledge of microorganisms associated
with the endodontic infections, The dreg of chce For
emdodontic infections ks the Penicillin VE hecanse of
its spectrum of microbial activity against most of the
bacteria associated with endodontic infections and also
because of its low Woxicty.,

arithsomycin and metronidazole For their action agxinst
st of the anaerobes found in rood camals, I patient is
allergic to penicillin, clindamycin is recommended. 1tis
effective pgainst pnserobic bactenia, both obligate as well
as Facultative,

. fntracanal medicaments play an imponant role in

combaling the mi¢roorganisms,

- Use of caleinm hydroxide fn camals with necrotic pulps

after instrumentation have shown 1o provide the
bencficial results. Intracranial vse of calciom hydmxide
have shown o increase the efficiency of sodium
hypochlorite and also the effectiveness of antimicrobial
agent. Calcium hydroxide powder is mixed with water
or glycenn to form o thick paste which is placed in pulp
chamber with amalzam carrier or a syringe. This paste
15 covered with a sterile conon pellet and acoess i= seabed
with temporary restoration.

(rher antibiotics which can be given 1o comhbal
endodoitic infections include amoxacillin because of
its wider spectrum than penicillin, clarithromycin,

Thus we can say thar for successful endodontic oulcome,
one must have awareness of the close relationship betwesn
endodontic infections and microorganisms.
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INTRODUCTION

Diggrosis ix defined ag wrilizarion af seientific mowledge
Jar idendifving a dizeased process and o differeniate from
ofter disease process. In other words, literal meaning of
diagnosis s determination and judgment of vanations from
the mormal.

It iz the procedure of sccepling a patient, recognizing
that he'she has a problem, determining the cause of problem
and developing a treatment plan which would solve the
problem. There are varioos diggnostic tools of disgnosis,
out of all these, an of lisiening is most impoant. It also
establishes patient-doctor mpport, sederstuncding und truse,

Although diagnostic iesting of some commaon complaints
may procuce clissic results bul sometimes tesis may pros
duce wrong resulis. which need to be carefully interpreted
by clinician,

The diagnostic process sctully consists of four steps;
Firgt step: Assemble all the availabbe facts gathered from
chief complaints, medical and dental history, diagnostic rests
and investigations.

Second step: Analyze and interpret the assembled clues 1o
reach the tentative or provisional disgnosis,

+ Diagnostic Procedures

Intreduction (]
Case History

Radiographs

Pulp Vitality Tests

Recent Advances in Pulp Vitality Testing
Cracked Tooth Syndromie
Diagnostic Perplexities

Aole of Radiographs in Endodontics
Digital Dental Radiclogy

4

Third step: Make differential diagnosis of all possible discases
which are consistent with signs, symploms and test resulis
gathered.

Fonrth step: Select the closet possible choice.

The importance of making an sccurate diagnosis conned
be overdooked, Many a times even afier applying all the
knowledge, experience and diagnostic besis, a satisfactory
explanation for patient's sympioms is nod determined, In
mnY Cisses, nomsdoniogenic eiology is also seen as o source
of chief complaint. To avoid imelevam information and o
prevenl ermors of oanission in clinical tests, the clinician
should establish a routine for examination, consisting of
chiel complaint, pisl mecdical and dental history and any
other relevant information in the form of case history,

CASE HISTORY

The purpose of case history is to discover whether paticnt
has any general of local condition thar might alter the normal
course of trestment. As with all courses of treatment, a
comprehensive medical and previous demal history slhould
be recorded. In addition, a description of the patient’s
symptoms in his or her own words should be noted.
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Chie! Complaint

It consists of information which promoted patient 1o visit o
s of deviation
- The form of
nofation should be i patient's own words,

History of Present lliness

Onee the patient completes information about hisher chiel
complaint, a report is made which provides more descriptive
analysis ahout this initial information. [t should include signs
and sympioms, duration, infensity of pain, relieving and
exaggerating factors, ete, Examples of type of the questions
which may be asked by the clingcian in recording the patient's
complaints are as below:
I. How long have you had the pain?
2. Do you know which wath it is7
3. What imitiotes pain?
4. How would you describe the pain®

a. Quality—Duall, Sharp. Throbbing, Constant

b. Location—Localized, Diffuse, Referred, Radiating

¢. Duration—Seconds, Minutes, Hours, Constant

d. Onset—5Stimulation Required, Intermittent,

Spontancous
e. [Initiated—Cold, Heat, Palpation, Percussion
f, Releved—Cold, Heat, Any medications, Sleep

In cher words, history of present illness should indicate
severity and urgency of the problem,

If a chief complaint is toothache bul symploms are o0
vague to establish a diagnosis, then analgesics should be
preseribed 1o belp the patient in wolerating the pain until the
toothache localizes. A history of pain which persisis withou
exacerbation may indicate problem of nonedontogenic
arigins,

The mest common iothache may arise from either pulp
or periodontal lgament, Pulpal pain can be sharp piercing if
A delis fibers are stimulatesd, Dull, boring or throbbang pain
occurs if there is stimulation of C-fibers, Pulp vitahity 1esis
are usually done to reach the most probable diagnosis, IF
pain is from periodontal ligament, the woth will be sensitive
L percussion, chewing amd palpation. Ancther hint that pain
is of pulpal origin is its intensity. Patient is asked to mark
the maginary ruler with grading ranging from 0-10.

{1 = Mo pain [0-Mast painful
N B D D R B R B
Mild to moderate pain can be of pulpal or periodontal

origin but acuie pain is commenly a reliable sign that pain is
of pulpal origin. Loculization of pain also tells origin of pain

) 5ol

since pulp does not contain proprioceptive fibres; it is
difficult for patient to localize the pain unbess it reaches the
periodontal lgament,

Medical History

There are no medical conditions which specifically
comrnndicate endodontic treatiment, but there are several
which require special care, Scully and Cawson have given
a checkhist of medical conditions which are necded 1o be
taken a special care,

Checklist for Medical History (Scully and Cawson)
Anemia

Bleeding disorders

Cardicrespiratory disorders

Drug tresiment and allarges

Endocrng disease

Fila and faims.

Gasirointestinal disordars

Hospital admissions and allendance
Intactons

Jaundica

Kidney dsepse

Likelihood of pregnancy or pragnant isalf

B B & 5 & ® =B B ¥ 8 = @

If there is any doubt ahout the state of health of patient.
consult medical practitioner before inibating endodontic
treatment. Care should also be taken whether patient is on
medication such as corticosternids or anticoagulant therapy.

Acconding 1o standards of American hear association,
patien should ke given antiblotic prophylaxis i there is
high risa of devaloping bacterial andocardilis for axarmgle
n cardiac conddions like prosthelic heart valves, rhesmalic
heart disease, previous bacterial endocarditis and complex
cyanotic heart diseases,

Extra Oral Examination

Extra oral examination begins as soon as patient eniers in
the clinic and patent should be observed for unusual gair
and hakits, etc. which may suggest underlying sysiemic
disemse, drug or alcohol abuse if any,

Puwtient should be looked for any fucial asymmelry or
distention of tissues (Fig. 5.1 Dentist must examine any
Iocalized swelling, presence of bruises, abrasions, scars or
any odher signs of traumi if present. Patient should be booked
for size of pupils which may signify sysiemic disease,
premieditation or Fear,

Affter exira oral examination of head and neck region,
one should go for extra oral palpation. IF any localized
swelling is present. then look for:
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Fig. 5.1 Patlant should be examined for lacial
asymmairy and swelding

=  Local rise in iemperature

=  Tenderness
#  Extent of kesion
s [nduration

= Fraagson bo qlnn;l:rl'_-'i:rqg Hssues s,

Palpation aof salivary glands should be done extru-orully,
Submandibular gland should be differentiated from bymph
niodes in the submandibular region by bimameal palpation
iFig. 5.2

Palpation af TMJ can be done by standing in fromg of

the patsent and placing the index fingers in the preauricular
region, The patient is asked 1o open e mouh and perform
lwieral excursion to notice (Fig. 5.3).

_—

= |
Fig. 5.2 Bsmanisal paipation of submandibular giand

( Textbook of Endodontics i

Fig. 5.3: Examinason al TAJ

*  Any restricted movement
¢ Deviation in movement
= Jerky movement
v Clicking
*  Locking or crepilus

Palpatien of Denpl sedes should be done o note any
Iymph node enlargement, tenderness, mobality and
conaistency |Fig. 5.4 ) The lyrmph nodes frequently palpated
re presuricular, submandibular, submental and cervical

Lymph Modas Prababla Condifion
Tender, mabile, enlanged Acuie infectian
Mon-tander, mobila, enlarged  Chronic indecton
Matted, Man-tendar Tuberculosis

Fig. 5.4 Examination al lymph rodes
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Fig. 5.5; Degres of mouth opening in & normal patian
should ba at least two fingers

Intra Oral Examination

Belore conducting intraoral @xuminsion check the degres
of mouth opening, For a normal patient il should be an least
[R5 ”IIFII,!F.‘\. H":E. 4.5% l.'lurilli,; iatre aral examination, ook
al the following structures systematically:

The buccal, labial and alvenlar mucosa

The hard and soft polate

The Moor of the mouth and tongue

The retromolar reglon

The posterior pharvageal wall and facial pillars

The salivary gland and orifices

B LR B ek

After examining this, general denfal stafe should be
recorded, which inelude:
Chral by giene status
Amouant aned |:|||;.'||iI!3.I of restorative work
Prevalence of caries
Missing tooth
Presence of soft or hard swelling
Periodonial staus
Presence of any sinus tracts
Discolored teeth
Tooth weor and facets

o

FrER A AN o

I pateent's chief complam includes symploms which
occur following specific events like chewing and drinking
cold liguids, then specific intra oral examination should
iisclade stz whach |.‘-:.."'|"I|'|.'|-|.1||L‘v|.' these SYIMPLOITS, Thiz will
be helpful in establishing the diagnosis. For accuraie
dingnosis, evaluation of history, examination and clinical
tests shonrld be done properdy, Clinical examination of nssee
is doase by palpation, percussion and other endodontic
clinical fests.

Diagnostic Procedures :]

» L -#‘Lq‘:

Fig. 5.8: Palpation of soft issue using digilal pressuee

Fig. 5.7: Palpation ol 2ol B8

Fﬂqu.l'fm'l i done ||.'-.i||g di!;iml pressure check iy
tenderness in soft tissue overlying suspected inoth {Fig. 5.6).
."il:lLquiI:.' Iy idicane inflarmmstom in '|:uri-::|:l|:mr1'||: Iip:l'ur_'nl
surrounding the affected tooth. Further palpotion can tell
any cdher information abour flecteation or fixatnon o
tdfuration of soft tssuoe, if any (Fig. 5.7)

Percussion aoftooth indicates inflarmmastaon in periodoneal
lignment which could be due 1o trauma, sinusitis andfor
FIL. disesss,

Percussion can be carried out by genile tapping with
gloved finger (Fig. 5.8) or blunt handle of mowth mirmors
(Fig. 5.9 Each waoth shoold be percusgsed on all the
surfaces of tooth until the patiend is able to locolize the tooth
with pain. Degree of response 1o percussion is directly
progorional o degree of inflammation,

Perivdontal evaluarion  can be assessed from palpation,
percussion, mohhty ol tooth asd probing (Figs 500 and
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3110, The mobility of a tooth is wesed by placing a hinger
{F1g. 5.12) or blunt end of the instrument (Fig. 5.13) an
either side of the crown and pushing it and assessing any

PDFREEva@yMDAI®: ORENTOLO0G CA

Fig. 5.11: Probing infardantally can identity &y rough of
averaxiended praxmal resicrabicn

.

Fig. 5.12: Ghecking mobility of & looth by palaaling with ingess

e

=

Fig. 5.%: Parcusaion of tooth wsing blunt kandle of mou® mirmr

o A

Fig. 5,93 Cheching mokelity of a toalh usng Bunl and of instrment

Mobility can be graded as:

Fig. 5.10: Probing of  1ooll determines 1he lavel of I Slight (normal)
connective Bssus attachment Z. Moderate mobility within & range of 1 mm.
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31, Extensive movement (more than 1 mm) in mesiodistal
or lateral direction combimed with vertical displacement
in alvesdus,

PDFREE COVUUNI DAD ODONTOLOG CA

RADIOGRAPH

The radiograph is one of most important tools in making a
diagnosis, Without radiograph, case selection, diagnosis and
treatment would be impossible as it helps examination of
oral structure that would otherwise be unseen by naked
Eye.
In all endodontic cases, o good intra oral radiograph s
mandatory as it gives excellem detals and helpin diagnosis
and treatment planning (Fig. 5.14). They help 10 diagnose
tooth related problems like caries, fractures, rood canal
freatment or any previows resiorations, abnormal appearance
of pulpal or periradicular tissues, periodontal discases and
the general bony pattern. Sometimes the normal anstomis
landmarks like masillary amtrwm, Foraminas, o, infenor
alveolar canal eic may be confused with endodontic
pathalogies which may result in wrong diagnosis and thus
improper trestment.

Generally the perfapical lesions of endodontic origin
have following characteristic features;
*  Loss of lamina dura in the apical region
= Etiology of pulpal necrosis is generally apparent
+  REadiolucency remains at the apex even if radiograph is

tiken by changing the angle.
Radiographs help us in following ways:
a. Establishing diagnosis
b, Determining the prognosis of tooth
c. Disclosing the presence and extent of canes
d. Check the thickness of penodontal ligament
e, To see presence of absence of lamina dura
f. Tolook for any lesion associated with tooth

Teoth pulp chambers

Fig. 5.14; A good radipgraphic imaga can dedas] raommal and
mhnoemral siructures assacialed with lesth

) 6s3)

g. T see the number, shape, length and pattemn of the root
canals

h. To check any ohsfructions present in the pulp space.

. To check any previous feot canal treatment if done

- T look for presence of any intraradicular pins or posts

k. Tosee the qualiny of previous rood canal filling

L To see any resorption present in the tooth

. To check the presence of caleification in pulp space

n. To see root end proximal strectures

0. Helpin determining the working length, length of master
gutta percha cone and quality of obfuration

p. During the course of treatment they help in knowing
the level of instrumenial errors like perforation, ledging
and instrumental separation.

Lesions which commonly invelve the periodonial
ligament space inclsde the periapical lesions which can be
evidem ar apical part o at the lateral surface of the root,
perforation lesions and fractured root lesions,

Follewing lesions should be differentiated from the
lexions of endodontic origin while interprefing radip-
graphs:

#  Periodomal ahseess

*  ldiopathic osteosclerosis
«  Cementomas

* iant cell kesions

* Cyals

*  Tumors

*  Infections

Though the radiographs play an important role in
dentistry but they have a few shorfcomings:

a. They are only two dimensional picture of a three
dimensional object,

b. Pathological changes in pulp are not visible in redicgraphs

¢, The inital stages of periradicular diseases produce no
changes in the radiographs.

d, They don’t help in exact imerpretation for exarmple
radicgraphic picture of an abscess, inflammation ansd
granuloma is almost same.

e, Misinterpretation of radiographs can lead 1o inaccurate
diagnosis,

f. Radiopraphs can misinterpret the anatomical strectures
like incisive and mental foramen with perapical lesions

2. To know the exact status of multirooted teeth, multiple
radiographs wre needed ot different angles which further
increase the radiation exposure.

It must be emphasized thar though radicgraphs play a
critical role in diagnosis of an endodontic case but a poos
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Cam

quality radiograph not only fails 1o vield diagnosiic
information but also causes unnecessary racdiation 1o the
paticm.
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PULP VITALITY TES'

Pulp testing 15 often referred to as vitaliy festing, Pulp vitdity
tests play an impontant rode i disgnosis becawse these lesis
not only determine the vitality of tooth but also the
pathological status of pulp. Pulp testers should only be used
t0 assess the vital or non-vital pulp as they do nod quantfy
the chisease, nor do they measure the health and thos, should
not be used 1o assess the degree of pulpal disease.
Warious bypes of pulp tests performed are:
l. Thermal test
it Cold es
b. Heot test
Elzctrical pulp testing
Test cavity
Anesthesia lesting
Bite test

LA s L ba

1. Thermal Test

In thermal west, the response of pulp o beat and cold is
noted. The basic principle for pulp o respond to thenmal
stimuli is that patient reporis sensation but it disappears
immediately. Any other tvpe of response, e, painful
sensafbon even after removal of stimulus or no response are
considerad abrommal.

8. Cold Test

It 15 the most commonly used test For assessing the vitality
of pulp. It can be done in a number of ways. The basic step
of the pulp testing, i, individeally isolating the tooth with
rubber dam is mandatory with all rypes. Use of rubber dam
is specially recommended when performing the 1est using
the jce-sticks because melting e will rman on 1o adjocent
teeth and gingivae resulting in false-positive result,

1. The most commonly wsed method for perfforming pulp
testing is spray with cold air direcied against the isolated
toth,

2. The other frequently wsed methaod is application of oeduon

peller saturated with ethyl chioride (Fig, 5.15).

o The spray of ethyl chloride after isolating 1woth with
rubber dam s also employed. The ethyl chloride
evaporates s0 rapidly that it absorbs heat and thus, cools
the tooh.

4. The frogen carbor dioxide (dey fee) is reliable method

of cold pulp esting. The frozen CO4 15 available m the

]

Textbook of Endodontics i

Fig. B.18: Application of cotton peliat salurated with atted chionds

Form of solid sticks which is applied w the facial surface
of the tooth. While testing with carbon dioxide,
precawtion should be taken to properly isolae the osal
soft tissue and teeth with gauge or cotton roll so that
0, does nol come into comact with these structures,
because, of extremely low temperature of carbon
dioxide, soft tissue burns may occur. The use of dry e
for pulp testing has been described by 'Ehrmani',
The advantage of using dry ice is that it can penctrate
the full coverage restoration and can elicit a pulpal
reaction to the cold because of it very low lemperature
(—-89°F o -1 1% F-567C o —98°C)

5. Ome of the easy methods for cold test is 1o wrap an ice
piece in tre wet gauge and apply 10 the tooth. The e
sticks ¢an also be prepared by filling the discarded
anesthetic carpules with water and placing them in
refrigeralor,

6. Dichlorodifluoromethane {(Freon) and the recently
uvamiloble maternial 1. 1. 1, 2-etrafluoroethane are also
used ax cold festing miterial,

b. Heat Test

Heat test is most advantageous in the condition where
patient’s chief complaint is inense dental pain upon contact
with any hot object or liquid. It can be performed using
different technigues. lsodation of the area (o be lested is the
basic step for all the technigues.
I. The easiest method is to direct the warm air to the
exposed surface of tooth and pote the patient response.
2. If a higher temperature is needed o il o respense,
then other options like heated stopping stick, ho
burmisher. hot water, etc. can be used,
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Fig. 5.16; Application of heaied guaa-pacha stick on fooih
lor heat lest

Among these, heated gufta-percha stick (Fig. 5.16) is
rrsosd comimsonly used method for heat testing, In s method,
tsch is comted with a lubricunt such as petroleom jelly o
provent the guita-percha from adbering 1o wikh surface,
The heated gutta-percha is applied at the junction of cervical
and middle third of facial surface of woth and patient's
response 15 noted, While vsing putto-percha stick,
precautions should be taken not to overheat it because in
this skate, 10 s al hgher emperatune than required for pulp
testing and rmay result in pulpal injury,

1. The kot burnivher, kot compound or any other heated

instrument may also be used for heat vest (Fig, 5,170
4. The other methasds of heal testing is the use of frictiomnal

feat prodicced By rotating polishing rbber dize agains

the woth surface,

5. One more method of heat wst is to deliver warn water
from a syringe on o the isolated wwoth 1w determine the
palpal response. This method is especially useful fior

Fig. 5.7; Appication of hof Bumisher 0 check vilalty of bath

) T

teesth wath porcelain or fullcoverage restoration. It also

stimulates the existing conditions experienced by patient

on Laking hot foods or Heguids,

IThe preferred remperature for hear rest s F50°F
(a3

The patient may respond 1o heat or cobd w25t in following
possible ways:

Mild, transilory response to stimulation show pormal
pulp. Absence of response in combination with otlser 1255
indicates pulp necrosis. An exaggerated and lingering
response indicate irmeversible pulpitis

But there are certain corditions whick can give falve
nrepalive response, 1.e. the wotl show no response but the
pulp could be possibly vital. These conditions can be;

I. Recemtly erupted teeth with immature apex—due o
incompletely developed plexus of Rashkow. Hence,
incapable of transmiting pain,

2. Recenl trouma—injury to nerve supply ot the apical
foramen o becaise of :Ir'lﬂu.ll'lll'lil.'ll.l-l'_'.f exniclales ur|||..|r||.|
the apex may interfers the nerve conduction

3. Excessive caleifcations may also interfere with the nerve
comduction,

4. Patients on premedication with analgesics or ranguillizers
iy med respond nommslly

2. Electric Pulp Testing

Electric pulp tester is used for evaluation of condition of
the pulg by electrcal excitations of newral elements within
the pulp. The pulp tester is an instrument which uses the
gradations of elecirical current o excite @ response from
the: pubpil fissue, Pulp testers are available with cord which
plug into electric outlers for power spurce (Fig. 5,18) they
cin also be avinlible as battery operated instromient (Fig,
519 A positive response indicates the vitality of pulp. Mo
respomnse indicates non vital pulp or pulpal necrosis,

Fig. 5.18: Elecinc pulp bastar
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Procedurs
1.

Before starting the procedure, patient must be exploined
about the method. This will be I|E||!fu|. in reducing the
anxiety of patient.

. salation of the teeth o be ested is one of the essemial

sieps o avodd any type of false positive response. This
cian be done |'|:|.' u~:i1|5 gk A i gaarge |'|iEl,.'r_'.

- Apply an clectrolyie on the tooth electrode and place i

on the ekl surface of woth (Fig, 5,200 Precaution
showld be taken t0 avoid it contacting adjacent gingival
tissue or restorations; this will cavse false positive
TESPOMSE,

Omee shiuld note that there should be a complete circuil
from electrode through the wooth, to the bdy of the
paibient and then back o the elecirode. L1 ploves are mol
used, the circuit gets completed when clinician's finger
contacl with elecirode amd |'|:|l:||:||.|'x cheeks, Bul with
gloved hands, it can be done by placing patient's finger
on metal elecirode handle or by clipping & ground
anachment on to the patieni'’s lip.

Onee the circuit is complete, showly increase the current
and ask the patient to point out when the sensation
TS,

Each tooth should be tested 2-3 times and the average
reacing is noted. 7 the vitality of a tooth 15 in gueston,
the pulp tester should be used on the adjacent teeth and

the contralateral wooth, as control.

el

Fig. 5.20: Chocking wiiality of faoth uming elecine pulp fester

Textbook of Endodontics i

Disadvantages of Electric Pulp Testing

EBlectne pulp testing should not be considered solely for

determination of pulp vitality: it should be vsed in

combanation with other tests, Vanous conditions can glve
rise to wrong results and thus misdiagnosis. These
comditrons can be as Follows:

1. In teeth with acute alveolar abacess, false positive

response 15 seen becouse poseows or liquebed products

within the pulp canal can transmit clectric curment,

Elecirode may comtact gingival tissue thus giving the

false positive response,

3, In multrested teeth, pulp may be vital in one or more
root canals and necrosed in others, thus eliciting a false
PsIlve response,

4. Incemain conditions, it can give false negative respornse
for exampie:

a. Recently traumatezed 100k

b. Recently erupted teeth with immature apex.

. Patents with |'|i|_r_|'| i threshokd

d. Caleified canals

2. Poor baitery or electrical deficiency in plug in pulp
testers.

f. Teeth with extensive restorations o pulp prodecting

huses under restorations

g, Patiems premechcated with analgesics or iramgui lizers
etc.

B, Partial necrosis of pulp some times is indicaed as
tatally necrosis by eleciric pulp tester.

B

3. Test Cawvity

This methosd shoukd be used only when all sther test methods
are inconclusive in resuls, Here a test cavity is made with
high speed number | or 2 round burs with appropriate air
and water conlant. The patient is nol anesthetized while
pertorming this test. Patient is asked to respond if any painful
sensation occurs during drilling. The sensitivity or the pain
felt by the patient indicates pulp vitality, Here the procedure
is terminated by restoring the prepared cavity. IF o pain is
fel, cavity preparation may be continued until the pulp
chamber is reached and later on endodontic therapy may be
citrriesd ol

4. Anesthesia Testing

When patient is not able to specify the site of pain and
when other pulp esting techniques are inconclusive, the
selective anesthesia may be vsed. The main objective of
this test is o anesthetize a single 1ooih of & tioee unil the
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pain is eliminated. It should be accomplished by using
imtraligamentary infection. Injection is administered to the
meesd. postenion wooth o the suspected quadrant. [F the poin

P DF RE per@OVEdh DD Fetn @y @heesthetized, then

repeat the procedure to the next tooth mesial to ik It 1s
continwed until the pain disappears, I sowrce of pain can
noi be determined. repeat the same technigue on the opposiie
urch

5. Blte Test

This test helps if patient comploins of pain on mastication.
Tooah is sensitive to bitng if pulpal necrosis has extended
to the perindontal ligament space or iF a crack is present in
i oo, In this patient 15 asked 1o bite om a ard ohject such
as cotton swab, tooth pick or orange wood stick with
suspected looth and the contralateral woth (Fig, 5.21), Tooth
slooth is another commercially available device for bite test,
It has o small concave area on 115 bop wiich s placed n
contact with the cusp to be tested (Fig. 5.22). Pafient is
psked 1o bite on it. Poin on biting may indicate o fractured
toaoth.

Fig. 5.21: Fasen is ashed (o bile on colion gwab o
hard phygect for biln hest

W ' Toothsioo: ——
1
o E . D

Fig. 5.2 Toalh slooth

RECENT ADVANCES IN PULP VITALITY TESTING

The assessment of |;'|I|I|'|‘:I witality is a crucial d'iugl'l-::lhliu
procedure in the practice of dentistry. Current routine
mmethods rely on stimadation of A delea nerve fibers and give
no direct indication of blood flow within the pulp. These

4

include thermal stimulation, electrical or direct dentine
stimulation. These testing methods have the potential o
produce an unplessant and occusionally painful sensation
and isaccurate results, In addition, each is a subjective sy
that depends on the putsent’s perceived response to o stimulus
as well as the dentist's imerpretation of that response,

Recent studics have shown that blood circullation and
el innervation is the most sccurate determinant in assessing
pulp vitality as it provides an objective differentiation between
mecrotic and vital pulp tssue,

Recently Available Pulp Vitality Tests Are:
Laser Dopplar flowmetry [LOF)

Pulp axirmiatry

Dual wavelength spectrophalomeiny
Measuramant of temparatune of tooth surface
Transillumination with liber-opic light
Plethyamography

Daetaction of interieukin=—1 bata

Mamoe—133

Hughes prabaya camara

Eas desalurabn

Radistabeled microspherss
Electromagnebc flowmalry

Laser Doppler Flowmetry (LDF)

Luser Doppler flow meter was developed by Tenland in
F982 and later by Holloway in 1983, The technigue depends
on Doppler principle m which a low power fight from a
memwechromatic luser beam of known wavelength along a
[aher oplic cable 1% derected o the pooth surface, where the
light passes along the direction of enamel prisms and dentinal
lebiles i the pulp

The lighi that contacts a moving object is Doppler shified,
ungd @ portion of that light will be back scattered oul of
pesih kb & photodetecior. Some light is reflected of f moving
red blood cells in pulpal capillanes and as o conseguencs
frequency browdencd, The reflected light is passed back 1o
the flonw meter where the Frequency broadened light, topether
with laser light scattered From static fisswe, is photo-detected
for strength of signnd and pulsaility (Fig. 5.23)

Simce, red blood cells represenis ihi= r|:|i|_j|1rir':' of rl'u:rl.-'ing
objects within the tooth, measarements of Doppler shifted
hack scanered light may be interpreted as an index of pulpal
blood flow,

The resulting photocurrent is processed 1w provide a
blood flow measurement. The blood Aow measwred by laser
Doppler technigue is termed as Moy, which is proponional
to the product of average speed of blood cells and their
COnCEniraion,
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Fig. 5.23: Woarking ol LDF

Pulp is u highly vascular tisswe, and cardiac cycle blood
flow in the supplying anery is ransmitted as pulsations,
These pul=ations are apparent on laser doppler monitor of
vital reeth and are absent in non-vital weth. The blood fAux
bevel in vital teeth 15 much higher than for non-vital teeth.
Cusrently available flow meters display the signal on a screen,
from which the climican can :i|1I-|:r|'.|r=l whether '|'.r|.||p s vkl
ar momvital.

Advantages of Laser Doppler Flowmetry
1. An ohjective test
2. Acturate o check vitality

Disadvaniages of Laser Doppler flowmetry

1. Cannot be used in patients who cannot refrain fram
mowirg or it baath o be hested cannod be stabilined

2. Medications usad in cardovascular diseasas can afect
ihe Blood Tow te pulp

3. Reguiras highar tachnical skills to achiawve

Use ol nicaling also attect the Bood flow 10 pulp

5. Expensive

g

Pulp Oximetry

Pulp oximetry is a non-invasive device for determining palp
vitulity. The principle of this technology is based on modifi-
cation of Beer's law and the absorbency characieristics of
hemoglobin in red and infrored romge,

Textbook of Endodontics

Thi pullp oximeler is & non-Ivasive oxygen saluration
moniior in which liquid crystal display oxygen saturation,
pulse rate and plethysmographic wave form resdings. The
probe consists of red and infrared light-emining diodes
opposite a photoelectne detector. Clinkcally the detection of
a pulse should be enough o establish pulp vitality or
AECTosis.

Pulp oximetry is especially helpful in cases of traumatic
imjury o the tecth during which nerve supply of the palp
ray b imjured, ban the blood supply stays intact,

A distinctive advantage of this iechnigue is is objectivity
and lack of dependence on sensory response which
eliminates the need for application of an unpleasant stimulus
b the patient,

.l.dwm Pulp Dximeatry
Effactive and chiective mathod 10 evaluate pulp wiakty
E‘- Lisafd in cases of iraumatic injuies whare the blood
supply remans imact but nerve supply B damagsd
3 Pulpal cirgulation can ba detected independent of
gingival circulation
4. Easy 1o reproduce puip pulse readings
5. Smaller and chaaper pulp oxirmabars are now available

Disadvantages of Pulp Oximatry
1. Background absomdion associaled with venous blood,

Dual Wavelength Spectrophotometry

Dual wavelength spectrophotometry (DWLS] is a method
independent of a pulsatile circulation, The presence of
artenoles rather than arteries in the pulp and its rigid
encapsulation by surrounding dentine and enamel make 1
difficult 1o detect a pulse in the pulp space. This method
measures oxygenation changes in the capillary bed rather
than the supply vessels and hence does not depend on a
pulsstile blood flow.

.l.dlmﬂl-gﬂn'l DWLS
In case of avulsed and replanted teeth with open

Bpices whare the blood supply is regained within first
20 days but the nerve supply lags behind, Repeated
readings for 40 daye In swch teatn revesl e haling
process,

2. It uses visible light which is filered and guided to the
toeiithy by fiber optics, unkike laser light where aye
proteciion i necessary bor patienl and the operaior,

3. Non-mwasiva lest

4. An objective lest

5. Instrement is small, portable and naxgensive
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DWLS detects the presence or absence of oxygenated
Blasocd a1t 76 nm and 350 nm. The blocd volume or
concentration channel {760 am plus 850 nm) is aranged to

PDFREE  Ceafiill DitksH O obrélsk (WAight absorption, The

oxygenation channel (760 am minus 850 am) senses the
onygenated blood because of the greater absorpion al 85
mm a5 compared (o TS0 nm.

Measurement of Surface Temperature of Tooth

This method is based on the assumption that if pulp becomes
mon-vital, the iooth o bonger has intemal blood supply, thus
should exhibit a lower surface remperature than that of its
vital counterpars,

Fanibund is 1983 showed that it is possible wo differentiae
by mezans of crown surface temperatene, distinct difference
between vital and non-vital teeth. He used a thermistor unit
consisting of two matched thermistors connected back o
hiack, one messuring the surface temperature of the crown
(measunng themmastor) while the olher acting as o reference
thermistor, The woth o be tested was dried with gauze and
the thermisior umit was positioned so that the measuring
thermistor contacted the center of the buccal surface of
the crown. The reference thermisior was suspended in air,
close to it, but not touching either the measuring thermisbor
or the enamel surface.

Equilibrium was next achicved between the temperaiuanes
of the thermistors, the crown surfece and the immediate
envirenmen by holding the measuring unit in the described
position until a steady state wos established for &t least 20
seconds, Stmulation of the crown surface wis camied out
by means of o rubber-polishing cup fitted 1o a dental contra-
angle hand piece. The recordings were continued for a
period of time following the stimulation perod. Tt was Foumd
that a difference was obtained berween the critical period
for vital and non-vital teeth and the difference corresponded
with o specific temperature change,

Transillumination with Fiber Oplic Light

| [T @ AYslem af llurmdation whl:n:h:.' Iighl T pﬂx'-ae_ﬂ.lj through
a finely drawn glass o plastic fibers by a process known
as fotal internal reflection.

By this method, a pulpless tooth that is not noticeably
discolored may show a gross difference in translucency
when a shadow produced on @ mrmor s compared 1o that
of adjascent vital veeth,

T

Detection of Interleukin-l Beta in Human
Periapical Lesion

The inflammutory penapical lesions are common seguelze
af infected pulp tissue. Numerows cell tvpes including PRMMN
levcocyles, T and B lymphosytes, macrophages and plasma
cells are found in these tissues.

These inflammatory cells produce interleukin-1 {1L-1},
which acts as a mediator of various immunelogic and
inflammatory responses,

This lymphocyte activating factor [L-1 is responsihle
tor osteoclast activation which results in bone resorpiion
which is frequemly a feature of inflamamatony response,

Plethysmography

It 15 a method for assessing the changes in volume and has
been applied 1w the investigation of arerial disease because
the volume of the limb or organ exhibits ransient changes
over the cardiae cycle. Plethysmography in limb or digit
ciun be performed using air filled cuffs or mercury in abber
sirain gauges. As the pressure pulse passes through the
limb segment, a wave form is recorded which relates closely
1o that obtained by inraamerial cannulation, The same
principle can be used to assess tooth vitality. Presence or
absence of a wave form can indicate the status of the 1ooth,

CRACKED TOOTH SYNDROME

The crack footh syndrome means incomplete fracture of
a footh witk vitel puelp, The Tracture commonly involves
enami] and dentin but sometimes pulp and periodontal
slructure may also get involved (Fig, 5.24),

Etiology

The etrology of cracked tooth syndirome is not specitic but
is commonly seem to be associated inoteeth with large and
comples restorations, leaving the teeth mone susceptible to
cracks. Moreover siressful lifestyle, parafunctional habins
and high masticatory forces are important contributing
factors,

i

: (?q "

Y

Cracked footh

Fig. 5.24: Cracked Soath
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Signs and Symploms
«  Erffalic pam of masticaban especially with release af
biting pressure
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* [ pulp & involved, sign and symploms ol irrevarsible
pulpits or pulpal necoss with perispical palhology
=  Gpnarally, footh is not lendar on percusson

Diasgnosis of Cracked Tooth Syndrome

The patient with cracked octh syndrome gives history of
variable signs and symptoms which are difficult o diagnose,
Even the radiographs are inconclusive. The careful history
of the: patient, examination, diagnosis iess, rdiographs and
sometimes surgical exposure are needed for accurale
dingnosis of cracked tooth syndrome.

I. History of the Patient

History of the patient includes:

@ A deraibed history regarding dictary and parafunctional
habits,

b. History of any previous trvuma,

ii. Visual Examination

#, Look for any wear facets and steep cusps,

b. Check the cracked restorations or unisual gaps berween
restorations and tooth strocture,

The removal of restorations is sometimes required for
examinution of cavity,

Lr]

iii. Tactile Examination

During factile examination pass the dp ol sharp explone gemly
along the tooth surfuce. it may cateh the crack,

iv. Periodontal Probing

Thorough pericdonial probing along the invelved, woth may
revesl a narrow periodontal pocker.

v. Bite Test

Owange wiood stick, rubber wheel or the tooth slooth e
commonly used for detection of cracked tooth. Tooth slooth
is small pyramid shaped, plastic bite block with small
concavity at the apex which is placed over the cusp and
paticnt is asked to bite upon it with moderale pressure and
release. The pain during biting or chewing especially upon
the release of pressure is clussic sign of cracked booth
synddrome.

Textbook of Endodontics i

vi. Transillumination

The use of fber-optic light w ransilomimate o fracture line
is also method 1o diggnosis.

vii. Use of Dyes

Staiming of froctunsd teeth with a dye such as methylene
blue dye can aid in diagnosis, Dye can be directly applied
to the tooth o identify fracture (Fig. 5.23), or it can be
incorporated into & temporary restoration like £0E and
placed in the prepared cavity (Fig. 5.26) or patient can be
asked to chew a disclosing tablet (Fig. 5.27). The dark
stain present on the fracture line helps in detecung the
fraciure.

Flg. 5.26: Incorparasion of dye in lemporary maloeation
to idmntify crack

Fig. 5.27: Chewing a disclosing tablet can aiso iderity
Cracked o
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viii. Radiographs
1. Radiographs are not of much help especially, if, crack

I BARDCEFRICRY TR buccolingual cfucks

will only appear if there 15 actual separation of the
segments or the crack happens 1o coincide with the
X-ray bcam.

2. Taking radiographs from more than one angle can help
in locating the crack (Fig. 5.28),

3. A thickened pericdontal ligament space, a diffused
radiolucency especially with elliptical shape i apical anea
may indicate crack.

¥i. Surgical Exposure

If a fraciure is suspected, a full thickness mucoperiosteal

fap should be reflected for visval examination of oot
surface.

Classification of Cracked Teeth

Cracked teeth can be classified on the basis of pulpal or

perindontal involvemnent and the extent of crack.

Class A: Crack involving enamel and dentin but not pulp,

Class f: Crack invalving pulp but nod penodontal apparatus.

Class O Crack extending to pulp and involving periodontal
APpEratus,

Class I¥: Complete division of tooth with pulpal and
periodontal apparatus invelvement.

Clazs E; Apically induced fracture,

Fig. 5.28: Taking radiogragh trom mans than ona angla haks in
locating He crack

[ TS Friwoie- Triwanioe- Trrvimdig- PrrmETL
o ved iy meal of vesid o wvenii caf

el Pl perin-

aeTdin alrmitiam
hass. A Wi M Whay b Excellent
TN L Yes Yes b 1] ]
Chasa Yies Yies Wi Average
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Invarl v~
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Differantial Diagnosis of
Cracked Tooth Syndrome

The crack is commonly invisible to naked eye and sympioms
may vary; these may include pain on chewing, varied
pattems of refermed pain and sensitivity w thermal changes,
Furthermaore inconclusive rudiographs make the diagnosis
of cracked weoth difficult. There must be differentiation of
a cracked tooth from a fractured cusp. The tooth cruck
oocurs mare towards the centre of the occlusal surface as
compared to the cusp fracture which is more peripheral in
posiLion.
= If the crock has progressed to involve the pulp or
perodontiuem, patient may have thermal sensitivity which
lingers after removal of the stimulos or slight o very
severe sponlaneous pain consistent with irreversible
pulpitis, pulp necrosis or apical periodontitis.
= When crack is mesiodistal across both the marginal
ridges, splitting the woth in two segments, patient may
complain of pain on chewing and soreness of gums of
the affected area. It should be differentiated from
periodontal abscess,

Treatment of Cracked Teeth

The treatment plan for cracked teeth vanes with bocation

and extent of the crack. Even when crack can be located,

the extent is still difficult (o determine.

= Urgent care of the cracked tooth involves the immediate
reduction of its occlusal contacts by selective grinding
at the site of the crack or its antagonist,

= Definitive treatment of the cracked tooth aims fo preserve
the pulpal vitality by providing full occlusal coverage
for cusp protection.

= When crack invalves the pulpal floor, endodontic access
is mecded but one should not make anempts o chase
dowmn the extent of crack with a bur, hecause the crack
may become invisible long before i terminates,
Endodomtic treatment can alleviste irmeversible pulpal
SYmploms,
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« If the crack is partially visible across the floor of the
chamber, the wooth may be bonded with a temporary
erown of erthodontic band, This will aid in determining

PDFREE. the hbiinbdid 9 thel 1ol Gla(Fatnbefit from further

deterioration Gl the endodontic therapy s completed
(Fig. 5.29).

/

Fig. 5.2%: Managernant of crackesd 100t (a) Crac axtending on bo the
roat () Placng a mains band and completrg roat canal raatmant (g}
Restoration of looth using crown

+ Apically extension and future migration of the crack
apically onto the root determines the prognosis, IF the
fracture is not detected, pulpal degeneration and
peritadicular pathosis may be the initial indication, that
complete vertical fructure is present. Depending upon
the treatment may involve extractions, ool resection,
or hemisection.

( Textbook of Endodontics i

To conclude, 1t can be stated that the diagnosis of a
cracked 1ooth can be difficul, but it should be done without
the sense of wrpency, 5o as to albeviate the paintul sympboms,
initigle an approprige restment plan amd W improve the
progmosis of the cracked tooth,

Disgnoatic Perpiexities

There are carfain cornddions o which i 15 difficult 10 reach
proper diagnosis even efter delailed history and
axaminafion. Thesa condilions can be:

Idiapathic loath resarpion

Traatment falluras

Cracked toath syndroma

Persislant discomilon

Unusual radiographic appearances

FPargsthesia

- L) [ | -

DIAGNOSTIC FINDINGS

Once the patient has been evaluated and the clinical
examination along with tests completed diggnosis is made.
The findings of examination are arranged in a rational manner
s0 06 1o reach at the pulpal or periapical diseases. Onee the
comrect diagnosis is made, the reatment plan should be
mande. Basscally the pulpal diseases can be reversible pulpitis,
irreversible pulpitis or the necrotic pulp, The periapical
disepses can be poute apical periodontitis. chronic apical
periodontitis, acute or chronic apical abscess or condensing
osteitis, These have been summarized in the table below,

[Fiagnestic findings of commoen denial problems

o

Asympomstic or slight
alinplonns o Bl simiifus

Reversible pulpins

Imeversible palpitas Asympeomuiic or may have

sl OF sCNGRE [l

w1 thermal simuli
Pl necrenis Sune

Acuie apecnl persodoniitis Fam om biting or pressue

Chrcnie apeal perindoniitis Mild o noos

Acule apicsl absoes
Chromic apical abecess
Comdemring aslciles

Pain smcdior suelling
Draining sinus

Waries poomding oo eranes ol
pulp or perimpes

ROLE OF RADIOGRAPHS IN ENDODONTICS

Rachiographs play an importa role in diagnosis of the dental
discases. The interpretation of radiographs should be done
in o systematic manaer, The chimician should be Tamiliar
with normal radiographic landmarks.

X-weiy flasdings Paadyr vinifily deeis

MO Changes (Eives FEsEE L viLakiny Tesis
Mo changes, exoepd in long
Alanding cases comdensmg
okleitis

Giinves response

D perwds on peeniapes stalys Mo FespHHsy

o sigmalfcant Depending on staeus of palp.
TUR[AMISE O 0 T

Man. sigmificam Depending on palp sistis, responce
GIF [ FUSpHHISE

Reclinlucency al apical end Mo pesiaE

Radimlucency Mo respmse

Iz resinesd] rafhecnlar hane Depesding on paslp sabng fespeaice

OF Nid PERpONSE

Normal radiographic londmarks are (Fig. 5.30);
Enamel: 11 is the most mdiopague structure.

Drererin; Slightly darker than enamel

Cemennin: Similar to dentin in appearance

FPerimdoeral goment: Appears as a narrow radiodocent line
aroumd the ool surface.
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i Disgnosti rocecures )

Enamel
Csanhin

— Piip Gavity

Fig, 5.30; Normal radicgraphec taatures of Deefn

Leremive dwras I 15 o radiopague line representing the tooth
socket.

Predp ceeviey; Pulp chamber and canals are seen as radiolecent
lines within the tooth,

Thoughthe radiographs play an important role indentisory
bt they have o few shortcomings, For example puthologica
changes in pulp are not visible in radicgraphs, also the iniial
stages of periradicular diseases produce no changes in the
rudiographs. They are only two dimensional picture of 2 three
dimensional object. Ivmust be emphasized that a poor gualiny
rudhograph not only foals 1o yvield diggnostic information bud
also causes unnecessary radiation to the patient,

To reduce the amount of radiation exposure and o
improve the guality of radiograph, continuous effors have
been made since the discovery of X-ray in 1895,

In order to decrease the radiation exposure, cerlain
newer methods have been imtrodeced which incluce:

a. Use the poralleling technigue instead of bisecting angle
technigue
b. Faster rshiographic films,

¢. Dagital radiographic techmigues.
d. Use of Electronic apex bocator o assist in endodontic
Lreptment.
History of Dental Radioiogy
1885 WC FAcenlgen Discovesy ol X-rays
1866 O Walkhall Firsl dantal rediograph
1801  WH Roliins Presenied first papar on
dangers of Xorays
1904 WA Price Infroduction al  bisecling
technigue
1813 Eastman Intraduction of pre-wrapped
Kodak company dertal ms
1920 Eastman Infreduction of maching mads
Kodak company film packels
19258 HR Raper Introduction of bilewing
techniguea
1847 FG Filzgerald Introguction of parallaling cone
techniqua

Principles of Radicgraphy

For diagnosis purposes in endodontics, the number of
radiographs reguired, depends on sifuations, A properly
placed film permits the visualization of approximately thres
teeth and at least 3-4 mm bevond the apex. In most of the
cases, a single exposure is pecded to get the information on
rool and pulp anatomy. Basically there are two tvpes of
technigues for exposing teeth viz: bisecting angle feclinigne
ol paralleling fechnigue,

In bisecting angle technigue (Fig. 5.31) the X-ray beam
is directed perpendicular to an imaginary plane which bissces
the angle formed by recording plane of X-ray lilm ond the
long axis of the tooth. This technigue can be performed
without the use of film holders, it is quick and comforiable
for the patient when rubber dam is in place. Ba it alsp has
certain disadvantages ke incidences of cone cutting, image
distortion, superimposition of anatomical stractures and
difficulty o reproduce the periapical films.

In parallefing fechmigue (Fig. 532), the X-ray film is
placed parallel w the long axis of the woth o be exposed
amd the X-ray beam is direcied perpendicular o the film.
Various advantages of paralleling technigue ane:

s Betier accuracy of image

=  Redoced dose of radiation

*  Reproducibility

= Hetler images of bone margins, interproximal regions
and maxillary molar regeon

Disadwantages associated with this techmique are difficult
o wse in patients with shallow vault, gag reffex and when
rubber dam is in place.

Cone angulation is one of the most important aspects of
rucliography because it affects the quality of image. As we

Fig. 5.31: Bissecting angls technique
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Fig. 5.22: Parallaling tectniqua

huve seen thut paralleling technigee has been shown to
superior (o bisecting angle technigue especially in
reproduction of apical anatomy of the tooth. As the angle
increases away from parallel, the quality of image decreases.
Thiz happens becauss as the angle is incrensed, the tissue
that the X-rays must pass through includes greater
percentage of bone mass thus anatomy becomes less
prediciable. To limit this problem, Walton gave a modified
paralleling techmigue in which central beam is oriented
perpendicular w radiographic film but not o eeth. Modified
paralleling technique is also beneficial for some special
satuations in which paralleling echnique is not feasible, for
example shallow palaal vewlt. maxillary worl, extremely bong
rools, upcooperalive and gapeing patient,

There are some special situsations during endodontic
therapy which require special considerations 1o obtain best
guality of radiographs, These rudiographs are neither parallel
nor bisecting angle, but in such radiograph some
modifications are made by varying the horizontal cone angle,
cone placement and modified film placement. Commonly,
modified paralleling rechnique is used in such radiographs,

Cone Image Shift Technique

An understanding of cone shift technique is essential 1o
endodontic treatment. The proper application of this
technigque helps in distinguishing the objects which have
been superimposed, differentiating the different types of
resorplion, and 10 locate additional number of roots or canals
(Fig, 5.33), The main concept of technigue is that as the
vertical or horizontal anpulstions of X-ray tube head changes,
the object buccal or closest to the tube head moves to
opposite side of radiograph when compared to lingual ohject
(Fig. 3.34). In other words, we can say that the cone image

Textbook of Endodontics i

Fig. 5.5 As X-ray lubs hasd changas, the ofysct buccal or ciosad 1o
tha tube hesd moves 1o oppoala sida of radicgraph whan comparsd
1o lingual object

shift technigque separates and identifies the facial and lingual
struciures.

As the cone position moves from paralbel ither towands
horizontal or vertical, the object on the film shifts away
from the direction of cone, b.e. in the direction of central
beam.

I wsther words, when two objects and the film are in
fixed position and the tbe head is moved, images of both
objects moving in opposite direction, the resultant
radiograph shows lingusl object that moved in the same
direction as the cone and the buccal object moved in opposile
direction, This is al=o known as "SLOB" rule (same lingual
opposite buccal).
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Synonyms of Cone Image Shift Technigue
1. BOR (Buccal objact ruls)
2. BLOB (Same lingual opposste buccal)

PDFREE COMRRHAG RBICRAGIes: ex"

5 Walton's Projecton

Tix skmiplify undersianding of this rale, Walion gave an
casy method, Place two fingers directly in fromt of open
eves 50 that one finger is superimposed on the other, By
moving the head, from one way and the other, the position
of finger. relative o each other shifts, The same effect s
produced with two superimposed roots when centre beam
ix shified.

Advantages of "SLOB' Rule

1. It helps in separation of overlapping canals for example
in case maxillary premolars and mesial canals of
mindibular modars,

2. The working length radiographs are beiter traced from

orifice to the apex by this technigue.

[t heebps 1o ot the rool resorplive processes in relation

o bosorthe

4. Ths techmigue i= helpful in bocating a canal in relation (o
racsopague margin such as bar in the access opening.

5. Tt is wseful in identification of anstomic landmarks and
pathosis,

fr. This rule is alao vsed o increase the visualizaton of
apical anatomy by moving anstomic landmarks such as
Lypomatic process or the smpacted tooth,

7. It also helps 1w identify the angle at which panicular
radicgraph was made, even if information was ot
recorded

8. This techmigue is advantageous during access
preparation. It helps to identify the missed canals or
calcified canals and sometimes the canal curvature,

e

Disadvantages of 'SLOB' Rule

1. Tt resulis in Blurring of the object which is directly
proporisonid o cone anghe. The clearest radiograph i3
achigved by parallel echndque so when the central beam
changes direction relative to object and the film, object
become blurred,

2. It causes superimposition of the strectures. Objects
which have natural separation on parallel echmgue, with
come shift; they may move relative to each other and
become superimposed. For exaomiple in case of maxillary

Diagnostic Procedures

) —E

mailars. all three separate roots are visihle on paraliel
radiographs but an angled radiograph may move palacal
oot over the distobuccal or mesiobuccal root and thos
decreasing the abality o distinguish apices clearly.

FILM EXPOSURE AND QUALITY

Several choices are available regarding the film and
processing. Studies hove shown that there is no significant
difference in the dingnoste quality of 'E'(EKTA speed) films
when compared with T films (Uhra speed). These, E plus
films should be used to reduce the radiation exposure o the
patient. The optimal setting for maximal contrast bebwesn
their radiopague and rodiolucent structore is 70 kY, To
maximize the clarity of the film, exposore tme and
milliamperage should be set individually on each machine.
The rapid processing chemicals are also used in endodontic
to expedite the development of the film for treatment
rachograph,

FILM HOLDERS

Falm haolders ane basacally required for paralleling rechnigue

because their use decrzases the distortion of X-rays caused

by misoricntation of film, tooth or X-ray beam (Fig. 5.35).

The use of film holder has shown to provide more predictable

resulis, this alignment device has Following sdvantoges:

1. True image of woth, its length and anaomical features
can be obtained

Film-hoickng
Balerior damps
E ]
Fiod inserlion
el (P00 CENINGE |
Poslenar. I
A
drre-hoidbng
s

Fig. 5.35: Film haoicar
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2. Subsequent films taken with same holder can be more
accurately compared especially while assessing the
degree of healing of perapical lesion,

PDFREE  GORUMNIAD: @IGNHOLGE: @iog, and improve the

guality of radiograph.

4. They climingte the patient’s finger from the feld of
exposure and thus reduce the sk of displacing the film.
Commonly used device for holding X-ray Tilm 15

hermastat, Though various commercial devices are available
as film holder. Yanous commercially avaikabe film hialding
devices include Endo Ray 11 film hodder, Snap-H-Ray film
holder, Uni Bite film holder and the Stahle disposable film
halder.

ADVANTAGES OF RADIOGRAPHS
IN ENDODONTICS

In all the endodomtic cases, a good intra oral periapacal
rachicsgraph of the root and ins relsted strectures is mandaiory,
Radiography is the most reliable of all the diggnostic tests
and provides the most valuable information.

In endodontics, the rodiogrophs perform essential
functions mm three main areas that are diagnosis, reatmen
and recall.

1. Diagnosis

a. Radwographs help to know the presence of cares which
may involve or on the verge of involving the pulp. Depth
of caries, resioration, evidence of pulp capping or
pulpotomy etc, could be evaluated on seeing (he
radiograph.

b, The radiographs help wo know the root and pulpal
anatomy, ic. normal and abnormal reot formation,
curvature af the canal, number of roods and the canals,
any calcifications if present in the canal and voriation in
the pot canal system, ie. presence of fused or extra
rocis and comals, any bifurcation or infurcation in the
canal system if present

¢. Radiographs help to know the pulp conditions present
isiche the ooth like pulp stomes. caleification, intermal
resorpdion o,

d, A good guality preoperative radiegraph provide
information on ofemation and depth of the angulation
of handpiece (Fig. 5.36),

e, Uiher conditions like resorption from the root surface
i.e. external resorption. thickening of perddontal ligament
amdd extent of periapical and alveolar bone destruction
can be interpreted by viewing the rskiographs.

Textbook of Endodontics :
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Fig. 5.36: Pr-ppamive radiograph can provide informaton on
ofEmlation and depth al the angulation of handpiece

. They also help w identify the numerous rudiolucent and
radiopague structures which often lie in the close
procimity. These must be distimpuished ond differentioted
from the patholegical lesions,

2. Traatment

The radiographs exposed dunng the remment phase are
known as working radiographs. Working radiographs ane
mitde while rubber dam 1s in place, e, these ndhographs
arg exposed during treatment phiase,

. Working Length Determination

In this. radiograph establishes the distance from the reference
point 1 apex at which canal i 10 be prepared and obiurated,
By using special cone sngulations. some superimposed
structures can be moved o give clear image of the apes,

b. Master Cone Radiographs
It is taken in the same way as with working length
radiograph. Master cone radiograph is used o evaluate the
length and fit of master gutta percha cone,

. Obturation

Radicgraphs help o know the length, density, configuration
and the quality of obiuration.

d. Recall

I, Radiographs are essential o evaloate the post treatment
periapical stafus.
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2. The presence and nature of lesion that have occurred
after the treptment are best detected on radiograph, These
lesions may be perapical, perodontal or nonendodontic,

Keeholli fufbess of treatment
by evaluating the healing process,

Thus, we can say that radiographs provide valuable
information concerning the case selection, dingnosis,
tregtment planning and prognosis but one must mot be tolally
dependent on the radiograph. In fact, radiographs can be
misleading, thus must be viewed with caution and should
be correlated with other clinical findings for example
radingraphs canmst differentiate granuloma. cystor chronic
abscess. For accurate diggnosis. histopathological exami-
nation 15 must. Similarly, presence of periapical
rahiolucencies on tooth does not indicate a diseased tooth,
It could be due 1o normal anatomic structures like incisive
or mental foramen or maxillary sinus or due o ether
odontogenic lesions such as ameloblastoma, carly stages of
cementoma or ossifving fibroma ete, In essifying fibroma,
the pulp vitality confirms the dingmosis, 11 s associated with
the vital woth, Perplexity of radiograph is that it does no
always the correct interpretation yet it has to be used as an
important diagnostic tool. For reaching an accoraie
dingnosis, one should not rely only on radwgraphs bat it
has 1o be wsed in conjunction with other ests,

DIGITAL RADIDGRAPHY

Most digital imaging in dentistry vsed standard radiology
techmicues with film to recond the image, and then subjects
the finizhed image o digital processing 1o produce the final
resull,

The backlot film image is converted o a digital signal
by a sconning device, such as videocomen, First the image
i% divided inio a grid or matrs of wniformly sized pizels,
each of which is assigned a grey scale value based on iis
optical diversity. This value is stored in computer.

Once the image is in computer, & number of operations
can be performed on computer program usesd,

Oime of the most useflul operations 18 4 comparison of
images called digital sobtraction. The computers can
compare 1wo images. Some vse for this tvpe includes
determination of progression of disease over time and
evaluation of treatment oatcomes for periodontal and
endodontic therpy,

For digital subtraction this 15 standardization of the
process used to make the images as well as adjustments of
the film density and contrast,

T

Another use 15 in detection of lesion on radiographs.
This is where an endodontist can use this application for
diggnosis, The computers can detect lesion with pattern
recognition and boundary determination. Sometimes density
changes on radiographs are so subtle that human eye has
trouble identifving them, but machines are able o discri-
minate at density level beyond what human ey can see,

Disadvantages

"The radiation dose w the patient is the same as that osed 1o
radficgraphs. However, depending on the task requined, less
dense radiographs requiring low doses, could be used as
computer can differentiafe between areas of low contrast
hetter than the human eye can® Disadvantage being

equipment 1o print photographs or even earlier scanning of
radiographs,

Advantages

I. The amount of information available from these
racdiographs is greater than from radiographs that have
nod been digitized,

2. The storuge of mdiographs and quality of image is better.

3. Photographs of radiographs can be produced.

DIGITAL DENTAL RADIOLOGY

Images in digital form can be readily manipulated, siored

aned retrieved on computer, Furthermore, lechnology makes

the trunsmission of images practicable, The general principhes
of digital imaging are:

I. The chemically produced radiograph is represented by
skt that 15 acquared i o parallel and continuous fashion
known ms analogue,

2. Computers use binary (0 or 1) language, where
information is uswally handled in 8 character words called
hytes,

3, I each character can be either 0 or 1, This result in 28
possible combinwtion {words) that 15 256 words, Thus
digital dental images are limited to 256 shades of grey.

4. Digital images are made up of pixels (picture elemends),
cach allocated a shade of grey.

5. The spatial resolution of a digital svstem is heavily
dependent upon the number of pixels available per
v llimeter of image.

Digital Dental Radiclogy is
Poszszible with Two Methods

1. One uses charged couple devices.
2. Oither uses phaoto stimulable phosphor imaging plates.
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Both methods can be wsed in dental surgery with
conventional personal compaters.
Dagital imaging sysicms require &n glecironic sensoar or

PDF R AN Ao esy. @gomputer, and a

maditor oF primer for image of the companents of imaging
system. It instructs the X-rav generator when 1o begin and
end the exposure, controls the digitzer, constnects the image
by mathematical algorithm, determines, determines the
method of image display, and provides for storage and
transmissaon of acguired data,

The mwsst commaon sensor 15 the CCD, the other being
phosphor images,

When & conventional X-ray unil is used 1o project the
X-ray beam on 1o the sensor, an electronic charge is created,
an amalog outpul signal is generated and the digital conventer
converts the analog output signal from CCD 1o a numeric
represeniation that is recognizable by the computer.

The radiographic image then appears on the monitor
and can be manipulated electronically to alter contrast,
rescllution, orentation and even size,

THE CCD S5YS5TEM

The CCD 1= a solid stale defecior composed of wmay of
X-ray or light sensitive phosphores on a pure silicon chip.
These phosphors convert incoming X-ravs 1o o wavelength
that matches the peak response of silicon.

RV

BYG is composed of three major parts. The radio pan
consists of a conventional X-ray unil, a precise timer for
shon exposure fimes and a tiny sensor 1o recond the image.
The sensor has a small (17 x 24 mm ) recepior screen which
transmits information via fiber optic bundle 1o a miniature
COCD, The sensor 15 protected from X-ray degradation by a
fiber optic shield and can be cold sterilized for infection
control, disposable latex sheaths are used 1w cover the sensor
when it 15 in wse (Fig. 5.37),

Because the sensor does not need o be removed from
rraouth alter l.‘.i,]l;"l-l:l:l,!mll"d, the prme 10 take muli i|1-]|,r ilnup,:x
is greatly reduced.

The 'visio' portion of the system receives and stores
incoaning signals during exposure and coaverts them poind
by point into one of 236 discrete gray levels, I consists of
a video monitor and display processing unit {Fig. 5.38) As
the irmige 15 fransmatted o e processing unil, it s digiitzed
and memonzed by the competer. The unit magnifies the
image four times for immediate display on video monitor
wnd has addivional capabibiny of producing cobored images

Texthook of Endodontics i

Fig. 53T: Sensor used e AVG aystem

Flg. 5.28: Vidoo monitor diaplaying image

(Figs 539 and 5400 It con also display multiple images
simultanecusly, including a full mouth series on one screen,
A rooum Teamare is also u1.':|i|'.luh||:l|.u1'|.|:u1t¢ :].F'H.Iﬂliﬂll.lflnl.ilgl:
wpls fce-screen size,

The "graphy’ part of BVG unit consisis of digital siorage
apparatus that can be conpected 1o vanous print out or
maiss storuge devices for immediate or later viewing.

Advaniages

1. Low radiation dose. Almaest ) percent less exposures
and even higher reductions are possible in futere.

2. Diagnostic capability is increased through digital
enhancement and enlarpement of specific areas for
closer exumination,

3, Image distortion from bent radicgraphic film is
climinated,

4, Contrust and resodution can be altered, and images
can be viewed in black and white colour, The high
contrast images are ideal for endodontic diagnosis and
treatmeni.
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Fig. &40 Colored image produced in BvWG

Irmages are displaved instantly.,

Film less X-mays means. no dark room. no messy
processing and no any problemsfaulis ssociated with
developing of film.

. Full mouth radicpraphs can be made within seconds.

Storages and archiving of patient information.

. Trunsfer of images between institutions (elerdinlogy).

Ik Infectton control and toxic waste disposal problems
associaled with radiobogy are eliminated.

Disadvantages

[. Expensive

1. Large disc space required 1o store images,

1. Bulky sensor with cable attachment., which can make
plocement in mouth difficuls,

4. Roft tissue imaging is mol very nice,

PHOSPHOR IMAGING SYSTEM

Imaging using a photostimulable phosphor can also be called
as an indirect digital imaging technigue. The image is
captured on a phosphor plate as analogee information and
i% converted into a digital format when the plate is processed,

Two sizes of phosphor plates, similar in size (0
conventional intraoral film packets are provided. They have
1o be ploced in plastic light-tight bags, before being wsed in
the mouth. They are then positioned in the same manner as
film packets, wsing holders, incorporating beam - aiming
devices, and are exposed osing conventional dental X-ray
equipment. The dose is highly reduced, The image is
displayed and manipulated, A hard copy can be obtained if
NECessary.

Advantages

¢« Low radiation dose (90% redection)

= Almoest instant image (20 - 30 seconds)

= Wide exposure latinsde (almost impossible o bam owt
inforTarion )

= Same size receptor & films

¢ X-ray source can be remade from PC
Image manipulation facilities.

Disadvantages

* Cost
= Sporage of images (same as with CCD systems)
= Slight in convenience of plustic bags
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Pain
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INTRODUCTION

Orofacial pain is the field of dentistry related 10 dingnosis
and management of chronic, complex facial pain and
arofacial disorders. The dentist assumes a great responsi-
Iility foe the proper management of pains in and arownd the
mouth, face and neck. To do this, he or she must have
accurate knowledge of pain problems ansing from other
than oral and maxillofacial area, This specialty in dentistry
has been developed over o number of vears for diagnosis of
orofacial pain which did not seem to have a clearly defined
medical problem.

Orofacial pain, like pain elsewhere in the body, is usnally
the result of tissue damage and the activation of nociceplons,
which transmit a noxpous stimulus 10 the bradn. Orofacial
disorders are complex and difficult 1o disgnose due to rich
innervations in head, face and orul structures. Minety percent
of orofacial pain anses from teeth and adppining structures.
Asg a dentist, one must be trained to diagnose and treat acuie
dental pain problems,

Introduction

Diagnesis of Pain

Transmission of Pain

Pain Modulation and Perception
Sources of Odontogenic Pain
Pulpal Pain

Perlodontal Pain

Sources of Non-odontogenic Pain
- Myofascial Toothache

— Meurovascular Toothache

— Cardiac Toothache

— Neuropathic Pain

Sinus or Nasal Mucosal Pain

Psychogenic Pain

Differential Diagnosis of
Orofacial Pain

After ruling oul demtal problems, myofacial and
neuropathic pain conditions are the most comimon coses
of dental pain. For accurate diagnosis and treatment
planning, one must have thorough understanding of basic
concepts of pain and its transmission.

PAIN

Dharlaimd s Medical Dictiomary defines paln az A more or
less bocalized sensation of discomfor, disiress or agony

resulting frowm the stimukation of nerve endings”. It indicates
that pain is a protective mechanism against injury,
Fmternational Association for the Study of Pain (TASP)
has defined pain as “on unpleasant sensory and emotional
experience associated with actual or potentiol Hssue damage,
or described in terms of such damage.”

Iv iz usually fownd that the more severe the pain and the
more distressed the patient more emaotional are his responses
leading to greater impact on his ability of function.
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! Ditferential Diagnosis of Orofacial Pain ) m
DIAGHNOSIS A, Maode B. Periodicity
The most important component of managing pain 1% 0 C. Frequency D. Duration
understanding the problem and establishing the proper

Quality

PDFREE  (idlyhiisls DG sIERiTGhe dot&f dingnosis, the dentist

must record all relevant information regarding signs,
symptoms, history of present complaint, past medical and
dental history. The history is an important pan of diagnosis,
it should assess the present location of the pain, its causative
and aggravaiing factors and a defailed descripiion of the
pain since its origin. The clinician should record all the
Tactors relaed w the pain such as emotional, physical and
influgnce of any prior rauma, infection or systemic illness.
For establishing differential dingnosis, an sccurnte history
taking is the most important aspect.

HISTORY OF PAIN
History of pain includes the following:

Chief Complaint

* Location

*  Onsel

= Chronology

= Cuality

*  Imiensicy

= Aggravating factors
«  Precipitating factors
= Past medical and dental history
+  Paychologic analysis
=  Review of systems

Location

The patient’s ability 10 locate the pain usually helps in
diagnosis but sometimes wrong localization of pain
problems for clinician. The patient’s descriplion of the
Tocation of his or her complaint identifies only site of pain.
So, it is the dentist’s responsibility wo determine whether it
is the true source of pain or the refemed pain.

Onset

It s iewportant 10 record the conditbons associated with initial
onsel of pain, Sometimes it may facilitate in recognizing
the etiolopy of pain,

Chronology

Chronology of pain should be recorded in a following
pantiern:

= Initiation

¢ Clindeal course and temposal pattern

It should be classified according to hkow pain makes the
patient feel.

¢ Dull, grawing or aching

*  Throbbing, pounding or pulsating

¢ Sharp, recusrent or stabbing pain

*  Sguesping or crushing pain.

Intensity

Intensity of pain is wsually established by distinguishing
between mild, moderate and severe pain. A visual analog
seale 15 wsed 1o assess the intensiny of pain, The patient is
given a line on which no pain is written on one end and at
odher end there is mwost severe pain which patient has
experienced. A scale of 0-10 is used to assess the pain,
(-heing mo pain while Iﬂhemg the maximum pain possible.

= Pain index o D10 {Fg. 6.1)
«  Pain classification @ Mild
Moderate
Severe
."l-:i_\- ‘_\1

B

Hb Hurts
hiart & lifthe it BHﬂ:I'B'rIT:I-I'll

k\@

Hl.n'l.l!
TGl

‘ff’.--i\;f

Hurts
wihicla lod

Fig. 6.1: Raling scaks to check inbanslty of pain
ranging from (3=10)

Aggravating Factors

Agpravating factors always help the clinician in diagnosis.
These can be local or conditional, Local factors can be in
form of irritants like heat, cold, sweets and pain on biting
ete, Conditional factors inclsde change of posture, activities
and hormonal changes, elc,

Local faclors Conditional faciors
+  Swesls + Change of poshae
*  Chewing »  Tirne of day

* Palpation *  Activities

» Haagl o Honmonal

+ Cold

»  Pefcusgion
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TRANSMISSION OF PAIN

Pain sensatiom from the intraoral and extracral strucieres of
the head and face are carmied 1o central nervous system by
fem’” refers w
comples arrangement of nerve Nibers, synaphic conmections
and intermewrons which process incoming information from
three divisions of the irigeminal nerve, Sensory information
triom the fuce and oral cavity (except proprieception) is
carried out by primary afferent neurons. These nearons
further ransmit information o higher centers by forming
synapsés on neurons located within the ngeminal brainstem
complex, which span the midbrain and cervical spinal cord,
This complex receives afferent input primarily from
irigeminal nerve but also receives afferent axons from the
facial, glossopharyngeal, vagus and upper cervical nerves
(T 2, 33 The conmection between the upper cervical nerves
and trigeminal spinal tract nucleus may perhaps be a
mechanism involved in Facial pain and beadaches. The
trigeminal brainstem sensory nuclear complex can be
separated into trigeminal main sensory nucleos and
ingeminal spinal troct mecleus. The spinal tract nucleus is
composed of three separate nsclel procesding from superior
i inferior {candal) direction (Fig, 6.2),
*  Subnuclews oralis
=  Subnuclews interpolaris
*  Subnuclews caodalis

Subnuclens candaliv, the most inferior one is located
im the medulla, at times extending to bevel of Cy and C; and
is the principal brain relay site of nociceptive information

Midbrain

~ Trigaminal ganglian
i | of crarial rane

|
Main sensore—i—{ ] L — . l, 1
nuclais : | -
Bpinal nucleus of ¥
Subnuclaus
orale
Subnuchkeus
inlErpolaris
Bubnuckaus friput from
caudals Crarial maneeds Wil
I, X,
cardcal nerves
Subslarsa Ty ared Ty
galatincas

Fig. B2 Trigamiral brain ham sansorny nuclear complax

Textbook of Endodontics i

arising from the orefacial region (Fig, 6.3). Because the
subnucleus caudalis is continuous and structurally similar
b spinal cord dorsal horm and it also extends into the
medulla, S, 10 15 oflen referred 1o a5 the medullury dorsal
horn. Both incoming nociceptive signals o subnugleos
ciudaliz and projected nociceptive signals on their way o
the thalamus can be madified by descending nerve fibers
from higher levels of the central nervous system or by drugs,
Comvergence of newrons with in the trigeminal spinal tract

Primary nociceptors from both visceral and cutaneous
neurcns often converge ontoe the sume second-order pain
Iransmission peurons in the spiral cond, In many coses, the
brain is unable to interpret the exact location of the original
oril stimulus for exomple early stages of pulpal pain. In an
inflammistory or pain process, a signal is sent only when a
cenain critical level of insult i= reached, for example in cases
of dieep caries.

The brain may appreciate that there is toothache
somewhere but can not loealize it and due o convergence
fectors, the brain may experience more difficulty in
locahizing the pain.

Second Order Meurons

These newrons can be clossified into three types of
transmission cells (Fig, 6.4),

1. Wide dynamic range meurons (WE)

2. Mociceptive-specific neurons (N5

3. Low threshold mechanoreceptive neurons (LT

1. Wide dynamic range neurons (WDR)

These nevwrons wre excited by both noxious stimuli and son-
noxkous tactile stimuli over a wide range of intensities.

2. Nociceptive-specific neurons (NS)

These neurons are excited by intense noxious mechanical
and thermal stimuli by thin pociceptive fibers,

The WDR and NS neurons predominate in laminar 1,
I, ¥, amd comprise the trigeminal nociceptive pathways,
They all receive inpat from cutaneous structures and at least
half of them receive input from deep stirectures of the mouth
und face also (Fig. 6.5 .

3. Low threshold mechanoreceplive (LTM)

These neurons are nommally non-nociceptive and respond
tax hight tactile stimuli. They mainly lie in laminar [T and TV,
These neurons appear o be excited by strong electrical
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! Differential Diagriosis of Orofacial Pain }

s
of cerebral corlex

+ Input from .'."- e
CM W [ear, M
byrrpanic. mem- 1
bearsa) "
CN IX {unper pharyr, sar) ll-'""‘ll

CH X {lower pharynx, ear)

Subnucleus caielalis

“ Cy ard Ty [postenar scalp, ear)

Fig. 6.3 Diagram showing subnuclews caudals

Fig. 6.4: Satond ander newmrs: showird pain Farsmsson

stirmulation of woth pulp and may involve in pathological  thalamic tract synapse with third order neurons, All sensory

conditions. of pulp. information from spinal cord and bruinstem passes through
the thalarmus making it one of the primary relay stations
Third Order Neurons between the brainstem and different parts of the somato-

The next major Synaplic ransmission in pain Cansmission  sensory cerebral cortex (Fig. 6.6). For all nerve pathways
o the: thalamus o the cerebral conex, there are reciprocal

i% in the thalamus where axons travelling in irgeming-  fro

Fig. 6.5 Patfweay ol transmission of nociceptive
signals iram the orolacial region
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Sensony root } "'u.__ﬁ.___. a"l
Mesencephalic nucleus Y o /f(}r
Primary sersory ruceus ] I
Spinal nucleus of i S
Irigeminal narve [
Midling

Fig. 6.8: Trigeminal patrsay

connections from the corex o the thalamus, Sensory
information reaching the thalamus may also be relayved o
several distinet nuclei in the thalamus,

At the thalamic level, the action potential will be
subjected o extensive processing through interactions
among its variows noclei and by interconnections with
limbec, hypothalamic and cortical regions of the bran. 1t
should b mvted that until the nociceptive signal reaches
the level of the thalamus, most of the reactions in the CHS
are reflex in nature, Only when thalamus is invoelved,
clements of consciousness and alenness introduced.

PAIN MODULATION AND PERCEPTION

Modulation is defined as the ability to alter the intensity of
nociceptive signals and redoce the poin experience. In
human nervous sysiem, the key pathwavs start in
perqueductal gray ares of midbram, The signals from this
area descend to dorsal hom of spinal cord where neuron
interactions further reduce the ransmission of primary pain
signal from the peripheral nociceptive receptors 1o the
second order newron,

Finally, the perception of pain takes place in the posterior
parietal cortex of the brain, The differences i the siee of
sensory mapon the brain reflect the differences in functional
Imporance.

Orofacial puin can be basically divided imo sdonto-
genicidental pain} and nonodoniogenic pain (non dental ).
Dental pain may have ongin in the pulpal tissue or the

penradicular tissue. Nondearal pain can be in form of
mvafercield tovrhache, vasenlar headeche, claster headache,
Fimesitts, reigewninal meuralgia,

SOURCES OF ODONTOGEMNIC PAIN
a. Dental Pain of Pulpal Origin

Demal pulp s nchly innervised by A and C nerve fibers.
The nerves of the pulp include primary afferent fibers that
are involved in pain ransmission and sympathetic efferent
fibers which modulate the microcirculation of the pulp, The
sympathetic efferent fibers reduce the flow of the blood
through pulp by stimulating smooth muscle cells encireling
the anerioles. Also, four types of nerve endings are present
i pulp;

a. Marginal fibers

b. Simple predentinal fibers

¢, Comples predentinal fibers

d. Demntinal fibess

Both puin and touch sensations have been related to free
nerve endings bul stimulation of the pulp give rise only 1o
pain. Fasi pain is associated with A fibers and slow pain i3
with C fibers. Stimnlation of A fibers produce a sharp,
plercing or stabbing sensation while C fibers produce dall,
burning, and acling sensation that s useally harder o
emdure (Fig. 6.7).

The pulpal pain is of threshold type, thar 15, mo responss
occurs until thresheld level is increased. Pulp may respond

www.pdfree.blogspot.com




WWW.HIGHDENT.IR
O 5018 9 Oljlusluss Hloss

s Differential Diagnosis of Orofactal Pain . )
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Dental pulp

Ceniral nervaus sysiam

Fifg. 6.7 Maurophyaislogy of pulpal paein

ter chemical. mechanical, electrical or thermal stimulation
et it to orchinary mastncsory functions, Pulpal paim can
mot be localized by the patient. A basic feature of pain of
pulpal origin is tat ot does nod remain the same for long
periods. Generally it resolves, becomes chronic o invalves
the periodontal sirsciure,

b. Dental Pain of Periodontal Origin
Perindontal pain is deep somatic pain of the musculoskeletal
1ype because of presence of propricceplor libers, Patient
can localize the pain of periodontal origin. Therefore,
periodonial pain presents no diagnostic problems because
the offending tooth can be readily identified. This localiza-
tion can be identified by applying presswre 1o the woth
axially and laterally.

When the periodontal pain invedves many teeth, one may
consider ooclusal overstressing which could be due loocclu-
sal interferences or parafunctional habits such as bruxism.

Spurces of Cdontogenic Pain
Pulpal pain

1. Dantinal sansitivity

A Ireversible pulpits
Periodontal pain

1. Acule apical pesiodontfis
3. Chronic apical pariodontitis

2. Reversicle pulpilis
4. Mecrofic pulp

2. Acube apical abscess

PULPAL PAIM
1. DENTINAL SENSITIVITY

In the absence of inflammation, dentingl sepsitivity is the
mildest form of pulp discomfort, The pain is often
characterized as a short. sharp, shock and it is brought on
by some stimulating factor such as hot or cold, sweet, sour,
acid of wouch, It is not pathobogic, but i rather, Muid Mow in
the dentinal wbales which stretchies of compresses the nerve
endings that pass alongside the tubular extensions of the
pulp odomntoblasis.

Dentinal sensitivity may also develop when dentin is
exposed from gingival recession or following pericdontal
surgery. Merves in these exposed twhbules nod only respond
1 hot, cold, sweet and sour but alio o scralching with a
finger nail or during wath brushing,

Diagnosis

1. Apply the irritant which stans the painful reaction-hot of
cold, sweet or sour or scratching with an instrument.
2. All dingnostic tests such as electric pulp test, percussion

and radiographs are generally negative,
Treatment

After diagnosis, dentinal hypersensitivity can be treaved by
heome wse of desensitizing dentifnices containing strontium
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chloride, fluondes and potassium mitrate, Since rapid
movement of fluid in the dentinal tubules is responsible for
paan by sctivating intradental sensory nerves, the treatment

PDFRE# hfy@rdensitipp DedEnpiihe Qiad/u reducing the

pnatomacal dinmeter of the tubules =0 as to limit the oid
miovement. Various agents can be wse w occlude the dentinal
tubules like cavity varmishes, calcium compounds, fluoride
compounds like sodiom fluoride, stannons fluoride,
rantophoresis, restorative resins and dentin bonding agents,

2. REVERSIBLE PULPITIS

In reversible pulpitis, pain occurs when a stimulus (usually
cold or sweets) is applied to the tooth. When the stimulus is
removed, the pain cesses with i 1w 2 second, Le. it should
return b normal with removal of cawse. The commaon canses
of reversible pulpatis are caries, faolty restorations, traoma
or any recent restorative procedures, Pulpal recovery is
usually seen if reparative cells in the pulp are adequate.

Diagnosis

Disgnosis i= made by careful history and clinical
examination. I there is discrepancy belween the patient’s
chief complaint, symptoms and clinical examination, obiain
more information from the patient. 11 15 important W note
that both pulpal and perizpical diagnosis should be made
before treatment 15 initiated. If tooth is sensitive to
percussion, then look for bruxism and hyperocehesion.

Treatment

I. Removal of the cause il present (cares; fraciured
restoration; exposed dentinal tubules).

2. I recent operative procedure or trauma has laken place,
then postpone the additional reatment and observe the
towth,

3, IF pulp exposure is detected, go for roo canal treatment,

3. IRREVERSIBLE PULPITIS

Irreversible pulpitis develops. if inflammatory process
progresses 1o involve pulp, Patient may have history of

sponlanecus pain or exaggerated response o hot or cold
that lingers even after the stimulus is removed. The involved

tooth wswally presents an extensive restoration andfor caries,

Diagnosis

Diagnaosis is usually made afier taking thorough history and
climical examination of the patient.

Textbook of Endodontics ;

1. Paticnt usually gives a history of spomaneous pain,

2. Tooth is hypersensitive to hot or cold that is prolonged
in durution.

3. Pulp may be vital or partially vital.

4, In certain cases of imeversible pulpitis, the patient may
arrive at the dental chair with a glass of iceveold water,
In these cases, cold actually alleviates the patient’s pain
and thus, can be used s a disgnostic test. Cooling of
the dentin and the resultaml contmction of the fluid in
the mbules relieves the pressure on pulpal nerve fibers
caused by edema and inflammation of the pulp.

Treatment

Complete removal of pulpal tssue should be done, i.c.
endodontic therapy.

4. NECROTIC PULP

It results from continued degeneration of an acutely inflamed
pulp. Literal meaning of necrosis is death, that is pulpal
Hssue becomes dead beconse of untreated pulpal inflam-
mation. In pulpal necrosis, there i3 progressive breakdown
of cellular organization with no repasative function, I is
frequently associated with apical radiolucent lesion. In case
of multirested teeth, one oot may contain partially vital
pulp, whereas other roots may be nonvital.

Diagnosis

I. Tooth is usoally asvmptomatic; may give moderate o
severe pain on biting pressure (I8 is not symiptom of
necrodic pulp but it indicates inflammation .

I Pulp tests show negative response but in case of
miultirooted teeth | it can give false potitive resulls |

Treatmant

Complete removal of pulpal tissue that is root canal
Lrezatment,

PERIODONTAL PAIM
1. ACUTE APICAL PERIODONTITIS

It is the inflammation of pericdontal ligament which 1s
cawsed by tissue damage, extension of pulpal pathology or
occluzal trauma, Tooth may be elevated out of the socket
because of the buill up Muid pressure in the periodontal
ligament. Pain remains until the bone 15 resorbed, Muid is
drwined or iritunts are removed.
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: Differantial Diagnosis of Orofacial Pain :]

Diagnosis

1. Check for decay, fraciure lings, swelling, hyperocclusion
OF SIS [Tacts,

GOWMHR@QMHM% 0N percussion,

A Mobility may or may not be present,

Pulp tests are essential and their resulis must be

correlated with other diagnostic information in order to

determine if inflammation is of pulpal origin or from

coclusal ranma.

5. Radiographs may show no change or widening of
perindontal ligoment space in some cases.

4=

Treatment

. Complete removal of pulp.
3 D hugal :m.!jl.ub.ll'r'lhu.

2. ACUTE PERIAPICAL ABSCESS

Acute periapical abscess is an acute intlammation of
periapical tissue charactenzed by localized accumulation
of pus al the apex of a wath, It is a painful condition that
resulis from an advanced necrotic pulp. Patients wswally
relate previows painful episode from imeversible pulpitis or
necrotic pulp. Swelling, tooth mobility and fever are seen
in advanced cases.

Diagnosis

1. Spontaneous dull, throbbing or persistent pain is present.
2, Tooth is exiremely sensitive to percussion.

3. Mobility may be present.

4. On palpation, tooth may be sensitive,

5. Westibular or facial swelling in seen in these patients.
f, Pulp fests show negative resulis.

Treatment

I. Diraimage

2. Complete extirpation of pulp.
3. Appropriate analgesics and antibiotics 1f necessary,

3. CHRONIC APICAL PERIODONTITIS

1 15 cased by pecrotic pulp which resulis from prolonged
inflammation that erodes the cortical plate making a
perigpical lesion visible on the radiograph, The lesion
contiwins granulaton Bssue consisting of fibroblasis and
collagen,

T

1. Ttis usually asympiomatic bat in acule phase may cause
a dull, throbbing pain.

2. Pulp rests show non-vital pulp.

3. There is no pain on percussion.

4. Radiographically, it is wswally associated with
periradicular radiolucent changes.

SOURCES OF NONODONTOGEMIC PAIN

As dental pain is considered one of the commonest canss
of orofacial pain, so dentist can be easily drawm 1o this
diagnosis. Tooth aches of nondental origin are esually
suspected when patient convincingly reporis that pain i3
wsually felt in this particular woth, Bul dentist should be
aware of this fact that some wooth aches fell in the tooth/
teeth do et originate from these structures. There ane many
structures 10 the hewd and neck region which can stimulate
pain, Such ivpes of pain are classified under heterotopic
pain, Heterstopic pain can be defined as any pain felt in an
area odher tham 115 e aource,

There are three general types of pain:

1. Central pain

ii. Projected pan

ii. Heferred pain.

Referred pain 15 a heterotopic pain that is felt in an area
innervated by a different nerve, from the one thai mediates
the primary pain. Referned pain is wholly dependent upon
the original source of pain, It can not be provoked by
stimulaion where the pain is felt while it can be accentuated
only by stimulation the area where primary source of pain
b5 szl

Myofascial Toothache

Any deep somatic tissue in the head and peck region has
tendency 1o induce referral pain in the teeth. In these
struciures, pains of muscular ofgin appear 1o be the most
common, Muoscles which are commonly affected are
masseter, tempsaralis but in some cases medial, and lateral
prerygoid and digastric muscles are also affected.

Characteristic Findings of Muscular Toothacke are:

1. Mon-pulsatibe, diffuse, dull and constant pain,

2. Pain increases with function of masticatory muscles, For
example pain 15 increased when chewing is done because
of effect on masseter muscle,
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3. Palpation of the involved muscles at specific points
(irigger points) may nduce pain,
*Trigger poinis are hypercxcitable muscle tissues which

PDFREE mu@itshlilpam eparioess CA

4. Usually arise with or without pulpal or periradicular
pathology.

5. Tooth pain 15 not relieved by anesthetizing the ooth;
rather local anesthesia given an affected muscle may
reduce the wothache,

Diagmoxiz of these muscular paing as nonodoniogenic
towoth 15 purely based on luck of sympioms after diagnostic
tests such as pulp esting, percussion and local anesthesia
block.

Several therapeutic options used in the management of
these musculer pain ane;

i, Resiriction of functional aciivities within paimless

lirmit

i Oeclusal rearrangement

iii. Deep massage

iv. Spray and streich echnique

v, Llirasound therapy

wi. Laocal anesthesia at the site of trigger poinis

Analgesics

. Anxiclyics.

MNeurovascular Toothache

The most common neurovascular pain in the mouth and
face is migraine. This category of pain includes three
subdivisions of primary headache. These are:

i. Migraine

ii. Temsion fype headache

jii. Cluster headache,

These newrovascular entities can produce relatively
localized pains that mach with sign and symptoms with the
toothache. These accompanying toothaches are wswally
miistaken for irue odoniogenic pains and can be teated a5
separate entities, Unforunately there are several clinical
characieristics that could misguide clinician in diagnosis
and treatment.

The fellowing characterisfics are uswally found comiman
in menrovascalar toothacke are;

I. The pain is deep, throbbing, sporfareons in onscr,
vanable in nature amd pulsatile, These are chamacienstics
which simulate pulpal pain.

I, The pain is predominantly wnilateral.

3. Accompanying festhacke shows periods of remiszion
that imitates the pain-free episodes or temporal behavios
foumad i neurovascular pain.

Textbook of Endodontics i

4, Headache 15 considersd as the man symptom, It is most
oficn accompanied by toothache,

5. Recwrrence 15 charsctenisic finding in neurovasculur
pain. Sometimes, the pain may undergo remission afier
dental treatment has been performed in these teeth, It
usnally appears for cenain period of time and may even
spread to adjacent teeth, opposing teeth or the entire
face,

6. Awtonowmic effects such as nasal congestion, lacrimation,
rhinorrhes and edema of the eyelids and face is seen.
Sometimes edema of the evelids and face might lead o
confusion in diagnosis as these features bear a
resemblance o ahucess,

Migraine

Migrine has been divided into two main types:
1. Migraine with aura.
L. Migraine withont aurg.

Features of Migraine

*  Commonly found between the age group 20-40 years.

*  Visnal auras are most common. These usually occur
10-30 minwles prior o the onset of headache pain.
{Mligraine with aura)

*  Painis usually unilsteral, pulsatile or throbbing in nature

= Maore common in females

*  Patient vsually experiences naused, vomiting, photo-
phobia

«  Narious drags used in the managesment of migraine are
sumatriptan, f-Blockers, tricyclic antidepressants and
calcium chanmel blockers,

CLUSTER HEADACHE

«  Commonly found in the age group 20-50 years

= Cluster headaches derive their name from the iemporal
behavior and wsually occur in series, e one 1o eight
attacks per day

*  More common in males than females

«  Pain i unilateral, excreciating and continuous in nature
and vsually found in orbital, supraorbital o emporal
region

*  Autonomic sympioms such as nasal stuffiness. lacri-
mation, rhinorrhea or edema of eyelids and face are
weually found

*  Standard treatment is inhalation of 100 percent oxygen,
The behavior of newrovascular vanants should be well

appreciated to avoid any unnecessary treatment and
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trustration felt by patent and chnscien, Although the 1o
neurovascular toothache is nondescriptive, but it has given
the dentist an important clinical entity that has been

PDF REmis@i&gviokdd @vd mEnG@hdd (0 ®HepGEr\ Some sign and

sympioms of newrovascular hesdache that mimic the
toathache are:

= Periodic and recumrent nanre

= Precise recognition of painfull tooth

= Absence of local dental etiology.

CARDIAC TOOTHACHE

Severe referred pain felt in mandible and maxilla from area
outside the head and neck region is most commonly from
the heart, Cardiae pain is clinically characterized by
heaviness, fphimess or throbbing pain in the substernal
region wikich commonly rodiores o left shonlder, arm,
meck and mandible. Cardiac pain is most commanly
experienced on the left side rather than nght, In advanced
slages, the patient may complain of severe pain and rubs
the jaw and chest. In present time, dentist should be aeare
of incidence of jaw pain that is occurring in number of
patients secondary to cardips pain. Somelimes, patienl
presents dental complainis as the chiel complaint rather than
having pain in substernal region, it creates confusion in
diagnosis for dental pain. A lack of dental cause for dental
pain should always be an alerting sign. Anesthetizing the
lower jaw or providing dental trestment does not decrease
the woth pain, it indicates that primary source of pain is not
the tooth. Daeally the cardioe toothache is decreazed by
faking rest or a dose af sublingnal nitroglycerin, A
complete medical history should be aken when candiac
tothache is suspected and should be immediately referred
to cardiac unit in hospital.

In brief, the following characteristics of cardiac
towrthache are:
I. Pain is of sudden in onset, gradually increasing in
intensity, diffuse with cyclic pattem that vary in iniensiny
fromm mild o severs.
Tooth pain is incressed with physical activities,
Chest pain is wsually associated,
Pain is not relicved by anesthesia of lower jaw or by
giving analgesics,

Ted B3
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NEUROPATHIC PAIN

Neuropathic pain is usually caused by abnonmalities in the
niural structures themselves. Nearopathic pain is sometimes

Differential Diagnosis of Orofacial Pain

) T

misdiagnosed as psychogenic pain because local factors can
mot be visualized.
Meuropathic pain can be classified inio different categories:
i Newrmipia
i Newriris
iii. NMewropatity

Meuralgia

Paroxyemal, unilateral, severe, stabbing or lancinating
pain, usually are the characteristics of all paroxysoal
menralgias. The pain is usually of short duration and lasis
for few seconds.

Trigeminal Meuralgla

It is also known as “Tic Doolowrex” which has literal
meaning of paiaful ferking

Uswally charpctenzed by paroxysmal, unilateral, sharp,
lancinating pain typically confined to one or more
brunches of Sth crunial nerve

Ewen slight stimulation of “Trigger points’ may elicit
sharp, shootng pain

Sometimes irigger poinis are present intraorally. These
are stimulated upon chewing which may bed to disgnosis
of odontogenic pain. Intraoral trigger points always
creale confusion in diagnosis if not properly evaluated
Local anesthesia given al the trigger poind reduces the
attacks

It rarely crosaes midline

Frequently ocour in persons over the age of 50 years
Artacks generally do not occour af night

Absence of demtal enology along with sympoms of
paroxysmal, sharp, shooting pain always aler the dentist
b inchede newralgin in the differential diagnosis
Treatment includes surgical and medicinal. Usually
miedicinal approach is preferred, I includes adminis-
tration of carbamazepine, baclofen, phenyvtoin sodium
and gabapentin, e1g,

Newritis ltevally means inflamimation of merve, 11 iz osually
ohserved as heterobopic pain in the peripheral distribution
aof the affected nerve, It may be caused by traumatic, bacterial
and viral infection. In newritis, the inflammatory process
elevares the threshold for pricking pain but lowers it for
buming pain. The charseteristics of pain in meurits ang;

I. Painhas a characteristic burmning quality along with easily

localizatson of the sie.
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2. It may be associated with other sensory effects such as
hyperesthesia, hypoesthesia, paresthesia, dysesthesia and
anesthesia,
Rainy pnpalstisrifnerey: oGl CA

. Pain may vary in infensity.

Peripheral mewritis 15 an inflammatory process occuming
along the course of never trunk secondary to traumatic,
Basctenial, thermal or toxic couses, Meuritis of superior dental
plesus has been reported when inflammation of sinws is
present. The dental nerves frequently lie just below the lining
mucosa or are scparated by very thin osseous structurne,
These nerves are easily involved due o direct extension,
Sympioms uswally seen along with antral discase are pain,
paresthesia and anesthesia of a tooth, gingiva or area
supplied by infraorbital nerve, Mechenical nerve franma
is meore: common in oral surgery cases, It usually arises from
inflammeation of the inferior dental nerve either due o tranma
or infection.

Acute menritis cases are always misdiggrnosed amd
remain wmfreated. bMost of the times, dental procedures ane
done to decrease the sympioms of neuritis as these anc
difficult to diagnose, These unnecessary dental procedures
further act as aggravating factors for neuritis, making it
chronic.

TREATMENT OF MEURITIS

¢ Treatment of acute neuriiis is based on ils etology

¢ I bactenal source 15 present, antibiotics are indicated

I veral infection 1= sarkpeecied, anliviral I!hump:.' should
b started

& If there i no infections, steroids should b considensd,

Meuropathy

Thiz ix the ferm used for localized and sustained pain
secondary o an infury or change in newral siructure,
Atypical edontalgia has been included in peuropathy,
Adypical odontalgia means woothache of unknown cause, It
is also known as “Phartom footh pain® or “denfal
migraine”, Most patients who report with atypical
odontalgia usually have multiple dental procedures
completed before reaching a final diagnosis,

Clinical Characteristics of Neuropathy
(Atypical Odontalgla)

1. Mlore commdn in wadmen,

Fr-él..||..||:||||:,' foamd 10 dth or Sth decades of hife,

Towsh pain remains constant of unchanged for weeks or
mamths,

Lk ¥
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4. Constant source of pain in tooth with no local etiolopy.

5. Pain usually felt in these patients is = dull, aching and
persistent.

6. Most commonly affected teeth are maxillary premsolar
and malar region,

7. R.I'.'hl'lll.'lll'lhl! 1oy lowcal anesthesia s qH,iu.;.lJ in both |;||,|||:|a|
toothache and atypical odonalgia,

SINUS OR NASAL MUCOSAL TOOTHACHE

Sinus and Masal Mucosal pain is also anodher source which
can mimic toothache. It is wsually expressed as pain
throughout the maxilla and maxillary teeth,

Clinical charscteristics of sinus or nasal mucosal
tspihache ane:

I. Fullness or pressure below the eyes,

2. Incrensed pain when palpation is done over the sinus.

3, Increased pain sensation when head is placed lower than
the heart.

4. Local anesthesia of referred woth/teeth does not
eliminated pain while topical anesthesia of nasal
miscosd wall eliminate the pun if eticlogy ligs in nasal
PrILCd,

5. Dhfferent diagnostic aids used o diagnose sinus disgase
include paranasal sinus view, computed tomography
pmaiging and nasal wltrasound.

PSYCHOGENIC TOOTHACHE

This ix a category of mental disorders in which a patien
may comiplain of physical condition withow! the presemce
of any physical signs.

In these cases, always think of psychogenic teothache.
Mo damage o local tissue is 1ypical in heterotrophic pain
entities.

It must be noded that psychogenic pain is rare. 5o, all
other possible diagnoses must be ruled out before making
the diagnosis of psychogenic pain.

The following features are usually found in these
dhaeases ane;

[, Pain is observed in muliple weeth,

2. Precipitated by severe psychological stress,

3. Frequent changes in character, location and intensity of
pain,

4. Response to therapy vares which can include lack of
responss of unuswl response.

5, Usually referred 1o psychiairist for further management.
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INTRODUCTION

In the past, injured or diseased teeth frequently were
indicated for exiraction. Bul now the trend has been changed.
The tecth now can be soved through endodeomtic treatment,
becagse in modem scenario, the clinician ag well as the
general population is becoming more aware of the
imponance of natural eeth. Now it has become commeon
proctice s make sdditional efforts w retain the reeth which
are pulpally or periradicularly involved. The endodontic
therupy has become the recent rend among general
population. Infact during conversation the people proudly
claim that they have got the root canal done, Especially for
last ¥0-40 years, role of endodontics have broadened in
scope. Many factors such as incrensed awnreness among
people, development of lotest instruments and technigues
which further added comfor 1o both patient &5 well as
clinician, are responsible for this, Infact high predhictahihiy
of endodbontic success plays an important rode for its growih.
Various studies hivve shonwn that iT properly done, the success
rabe of 93 percent can be achicved in endodontic therapy.
To further success of endodontic therapy, conlinuous
education programme ond professional study along with
clinical experience are requined.

Introduction

When to Do Endodontic Therapy
Contraindications of Endodontic Therapy
Treatmeni Planning

Medical Conditions Influencing Endodontic
Treatmeni Planning

= Asepsis in Endodontics

* Pain Contral

* [solation of the Tooth

Technigque for anesthetizing Maxillary T
Technique for Anesthetizing Mandibular Ti

Case Selection and
Treatment Planning

WHEN TO DO ENDODONTIC THERAPY?

This is sometimes difficolt to decide simply ahien there is
doubt about the case selection for endodontic therapy.
Sometimes patients come toclinic having no symptoms with
large restorations on teeth which require crowns, Bub the
clinician suggests that endodontic treatment is noeded for
that particular tooth. S0 ome can say that sometimes decision
i do endodontic therapy becomes complicated becanse
multiple factors are involved in deciding the need, treatment
planning and prognosis of tooth.

Following factors are importani in deciding the need
and success of the overall endodonitic therapy:

i. Actual Reason for Endodontic Therapy

If there is pulp involvemnent due to caries, trauma. eic. (Fig.
T the woth must be treated endodontically and restored
with proper restoration.

ii. Elective Endodaontics

Sometimes elective endodontic is done with crock or heavily
restored tooth, 1o prevent prematwre boss of cusp during their
restoration (usually crowm preparationy and eliminate fear
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Fig. 7.1: An infescted pulp is o bs removed by
Ardnaoriic faramy

of pulp exposure. Elective endodontics allows to do more
prediciable and successfol restorative dentistry,

iii. Inadequate Restorations

Patient= with cracked or carious teeth having crowns, when
wani patch up of the crown margins or use preexisting crown
even after another restorative procedures show high degree
of restorative Failure, In such cases endodontic treatment
followed by optimal restoration of the tooth provide high
SUOCESE nMe,

iv. Devitalization of Tooth

In patients with rampant caries of recurrent decay and
smooth surface defects, it is wise w do desensitization of
the teeth so that patients do not feel discomfort to cold or
sweels,

v. Endodontic Emergency

Somefimes patient comes with acute dental pain, in such
cases endodontic therapy is often indicated before a
complete expmination and treptment plan has performed. It
is imporiant to place endodontic case in perspective with
the needs of patient’s entire mowth,

CONTRAINDICATIONS OF
ENDODONTIC THERAPY

There are only few e conraindications of the endodontic
therapy. Otherwize any tooth can be treated by root canal
treatment. Madinly there are firllowing four factors which
influence the decision of endodomic freatmend;

[: Textbook of Endodontics l

Accessibility of apical foramen.

Restorability of the invalved toath,

Srabegwe imporiance of the involved toothe

General resistance of the patient.

Therefore, before deciding the endodontic treatment,

multiple factors shoold be considered. In general. following

cases are considered poor candidates for endodontic
fredlimienl;

1. Nom restorable teeth such as feeth with cxiensive moot
caries, furcation caries, poor crown/rool ratio and with
fractured root are contraindicated for endodontic
treatment. Because in such cases even the best canal
filling is fwtile if it is impossible o place the restoration.

2. Teeth in which (nstrunientation i mol possible such as
teeth with sharp curves, dilacerations, calcifications,
dentinal sclerosis are freament difficalies. Though use
of recent instruments and technigues may help
sometimes like MiTi files, anticurvature filing may help
sOMEtimes.

Several teeth with previous trestment show cunal
bleckage by broken instruments, fillings, posts, ledges.
and untreatable PE!‘f-l‘.lr“M:il:r:'lﬂ aind camal Irnsporialions.
So, careful evaluation is needed hefore starting treatment
in such tecth.

Y. Pooraceessibility; Occasionally trismus or scarming from
surgical procedures or trauma, systemic problems etc.
may limil the sccessibility due to limited mouth opening.
These result in poor prognosis of the endodontic therapy,

4. Untreatable tooth resorption: Resorptions which are
cxtremely large in size make the endodontic treatment
alros imipossible For such teeth,

5. Vertical tooth fracture; Teeth with ventical root fractures
pose the hopeless prognosis.

B Non sfrafegic feeth: There are two major factors which
relegate a strategic tooth to the hopeless statas;
restorability and periodonial support, The weth that
cannot be restored or that hos inadequate, unmaneable
periodontal support is hopeless. Evaluation of the osal
cavity can decide whether wooth 15 strategic or not, for
exmmnple il a person has multiple missing teeth, root canal
of third molar may be needed. But in case of well
meaintained oral hygiene with full dentition, an exposed
third malar can be considersd for extraction.

7. Evaluation of the clinictan: Clinician should be

honest while dealing with the cose. Self evaluation

should be done for his experience, capability o do the
case, equipment he has or nod for the completion of the

CABE.

Br e
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i Case Selection and Treatment Planning )

8. Systemic conditiens: Most of the medical conditions
don’t contraindicate the endodontic treatment but patient
should be thormughly evaluated in order to manage the

I
PDFREE mﬁ%ﬂ M%Wer%ﬂumit therapy

certain steps are needed and skipping o step may lead io the
endodontic failure or less than desirable result.

These sieps ane as follows:

Take proper history and medical history of the patient
Make accurate diagnosis and treatment planning
(¥hizin adequate anesihesia

lsplate the teoth using rubber dam

Utilize adequate visualization and lighting

Oibtain straight line access to the canals

Compleie biomechanical preparation of the tooth
Efficient and safe use of nickel titanium files
Copiously irrigate at all stages

Obturate the canal three dimensionally

Give the coronal restoration to tooth.

e EE e AL TR

TREATMENT PLAMMING

The treatment planning signifies the planning of the
management of the patient’s dental problems in systematic
and ordered way that assumes a complete knowledge of
patient needs, nature of problem and prognosis of the
treatment 10 be done very rarely, both dentist as well as the
patient have complete picture of considerations mentioned
above,

Thus the stage of assessment of a complete picture
overlaps with the stages of decision making, treatment
planming and reatment phase.

The Treatmen! Planning Consists of Following Phases
= Establishing the nature of fha problem

» Decision making

«  Planning required to daliver tha salectad treatmend

A treaiment plan for gaining the patient compliance and to
have success in the pain management should progress as
follows:

I. Treatrment of scute problem which includes first step of
endodontle treatment comprising of access opening,
cxtirpation of pulp and allowing drunage through pulp
Space.

2. Oral hygiene instructions. diet instructions.

3. Temporary restoration of carious teeth, scaling and
polishing.

4. Definitive restorations of carious feeth,

5 Complete rood canal treatments of required teeth.

6. Do endodontic surgery if necded.

) s3]

7. Evaluate the prognosis of treated teeth
a3, Prowvide post endodontic restorlions,

Factors Influencing the Treatment Planning

There are several factors which influence the treatment
planning. The clinician must be aware of problems
encountered during treatment, short and long term goalks of
the treatment and patient’s expectations aboot the treatment.

Factors Affecting Treatment Planning

1. Chief complaint regarding pain and swelling requires
wrgent ireatment and planning for definitive solution.

2 Previous history of dental treatment (solve the residual
problems of previous dental reatment).

3. Medical history (identify factors which can compro-
mise dental trestment).

4. Intraoral examination (¢ know the general oral
condition first before focusing on site of complaint so
ag ol o mdss the cawse).

5. Eatraoral Examination (o differentially diagnose the
chief complaint).

. Oiral Hygiene.

7. Periodontal states (o see the periodontal foundation
for long term prognosis of invelved woth).

8, Teeth and restorative stabus (bo identify replacement
of missing teeth, status of the remaining dentition).

9, Oeclusion (to check functional relationship between
opposing teeth, parafunctional habits, etc. ).

10, Special Tests (o explore the unseen tissues).

I, Diagnosis (repeat the series of conclusions )

12, Treatment opticns (evaluate various options o decide
thee hest choice for bong term benefit of the patient).

MEDICAL CONDITIONS INFLUENCING
ENDODONTIC TREATMENT PLANNING

Moditications in
treatment planning

Aeadical comaition

1. Patienis with valvular
disease and murmers
Palienis are susceplible io
baciamal sndocandits
secondary o dental freatment

2. Patients with Hypertension
i. In these patienis, siress

and aniety may furthar
incresse chancas of myo-
cardial infarction or carelro:
vasCUlar accidents

Prophylactic antibiolics
are adwacabad balons
initiation of the ando-
dontic ireabment

* (Give premedication
= Plan shor appaint-
mants
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ii. Somelirmes anlifypedensive = Use local anesthatic
dnigs may cause postural with minsmrm armsaun
of vasoconstniciors

Ol Qe ancodontic
treatment is postponed
if recent myocandal
infarction is present ie,
= B months

i, Some degree ol conges- * Reduce the keval of

tive haart failure may e slress and arxiety

( Taxtbook of Endodontics 1

¥. Bleeding Disorders
In cases of hamophilia, = Take careful history of
teambocytopenia, prolorged the gatien
bleading due io e disaage, = Consultthe physician for
broad specirum antibiofics, suggestions raganding
pilients on anticoagulan tha patient
tharapy patient expetiances = Avoid aspirin contalning
i. Gpontanecus bleeding compounds: and
ii. Prolonged bleeding NEAIDs
. Patachias, scthymaodis = In thrambocylapenia
and hemaloma cases, replacement of

infarction or angina

prasant

. Chances al axcestive
bieseding when patien

whila treating patiari
Eeep the appoiniments
short and comfortable

platelets is done bedopra
procadure

i 0 S * Prophylactic antibiolic

hv. If pacemaker is presend,  « Use loeal anesthalics coverage io De given
ape localons can causs without apinaphring . |ﬁ¢ﬂ_l-tﬂ of lver dm.
elecincal Inlederences awoid dnugs medabolized
= Antibiotic prophylaxis is by livar
given before miation of 8. Renal Disease
thea treabment i. bn this patient usually has = Pricr consultation with

hypariension and anemia Physician
ii. Infplarance fo nephrotoxic = Check the blood
drugs pressune belore iniliation
iil. Increased suscepdibility to al treatrment.
opportunistic nkections = Anlibiotic Prophylaxis

4. Prosthetic Valve or Implanis
i. Patiants are at high risk * Prophylactic andibiotic
for basienal endecandilis ooverage belone initia-
tion of the reatment
ii.. Tendancy for incraased = Consult physacian for

Sanct oral hiypgiens
regimen

www.pdfree.blogspot.com

bieeding becausa af any suggestion regard- iv. Increased tendency for Screen the blesding
prolonged use of ing patient treatmeant bleeding time
anlibiolic therapy * Ayoid drugs metabolized
&, Leukamia and excralad hj' k“'lﬂ!.f
Patiant has increased ten- = Consult the physscian. 8, Diabetes Mellitus
dency for: |. Patlend has ncraasad lan-  « Take carelul history ol
i. Opportunistic infections o Ayoid Ireatment dusing dancy for infections and the patent
ii. Profonged bleadding acule slapes poor wound healing # Consult with physician
iil. Poor and delayed waund Avald long duralion il. Patient mey be suflering prior 1o irealment
hiealing appoinimeant from diseases relaked bo = Mote the blood glucose
Strict aral hygians cardiovascular systam, lewls,
instruchions. kidneys and meroLs = Patient should have
Evaluate the bieeding gyslam like myocandal narmal meals bafore
temg and platalet status infarction, hyperension, appointmant
Use of antibiotic pro- congestive heart failure, = If patient is on insulin
phylaxis renal failura and parpheral tharapy. he'she should
B. Cancer newrcpathy. have hig regular dose
Usually because of radio- * Consult the Physician al ingulin bedone
tharapy ard chemotherapy, prioe bo treabment. appoinirment
i. These patients suffer from = Perform only emeangency = Scheduls the appoint-
¥Brostomia, mucosits, tregtmant if possible rivent eary n tha
trismus and excassive = Sympbtomatic treatment PTG S
bleading of macosilis, frismus = Antibiotics may be
i, Prang 1o infections ard xerosiomia naeded
because of borw marrcw Optimal antibiolic cove- = Hava instant source of
LI PPrESSon Fispe priosr b bredirment sugar avadable in dinic

Patiant should be ava-
luated for the presence
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Case Selection and Treatment Planning

ol hyperansion, myo-
cardial infarction ar
renal fadure

POFREECIRDITRAR. RPRNTE- OFo 5 etsctve

patieni can ooowr WA radia-

preCeduUre in second

bon exposures, medication tremiestar

and Increased kevel of = Use the pincples ol

etre=s and ansxiety *ALARA while axposing
i In e third frimester, chances  patients fo the radiation

af devalopment of supine = Ayoid amy dugs which

hypalension &g Norased

1. Anaphylaxis
Palier gives hisgtory of
severs allengic reaction
on administration al:
i. Local anasfhakcs
i. Cenain drugs
. Latex gloves and
rubbber dam ehasls

EAn Sl hiamm o he
foadus

Cansull e physician
i warify the physical
status of the patient and
any precautions if
required for the patient
Heduee the number al
aral microorganism (by
chiorhesidine mauth-
wash)

In third semesters, don'l
place patiant in supne
pasition for prolonged
periods

Take caralul history of

the patient

Avold use of agents to

which patient is allergic

Always keap the amar-

gency kil vallable

In case the reaction

davelops:

- Identify the reaction

- Call the physician

- Place patient in
eupine positicn

— Check witall sagns

— MW vital signs are redu-
cad, Inject epinephe-
rime inta tongua

— Provide CPR il
nesded

~ Admit tha patient

"ALARA - As low &5 Aeasonably Achievable
Sequence of Treatment Delivery

Consists of Three Stages

s |nibal ireabment
= [Dafinitive freatment

=  PFatiend recall check up

) -

Sequence of Treatment Delivery

a. lwivial treaterens: The initial treatment mainly aims at
providing the relief from sympioms for example incision
and drainage of an infection with severe pain and
swelling, endodontic reatment of a case of acute
irmeversible pulpitis, ete.

Halting the progress of primary disease, i, canes of
periodontal problem comes thereafier. Finally the patient

15 made 1o understand the disease and its reatment which

further increases hisfher compliance o the treatment.

This approach is benehicial for the long term prevention

of the dental caries and penodontal disease.

b. Pefimite treatmend: Definitive treatment involves moot
canal treatment, surgical treatment, endodontic
retreatment of the extraction of teeth with hopeless
prognosis. In this phase tooth is given endodontic
treatment with final restoration o maintain s form,
tunction and aesthetics,

c. Pafient recall check up: Regular patient recall is integral
part of the planning process. It involves taking patient
history, examination, diagnosing again for assessment
af the endodontic restment.

Before the clinician stars the endodontic therapy, a
number of issees arise related o the treatmeant planning.
These include mupintaining asepsis of the operatory and
infection control mensures, premedication and administra-
tion of kocal anesthesia followed by review of radiographs
and comiplete isolation of the operating site.

ASEPSIS IN ENDODONTICS

Endodontics has long emphasized the imporance of aseptic
technigues vsing sterilized instruments, disinfecting
sodutions snd procedural barmiers like robber dom. Dental
professionals are exposed to wide variety of microorganisms
in the hleod and saliva of patients, making infection control
procedures of ulmost importance. The common goal of
infection control 15 o eliminate or reduce number of
microbes shared between the people, The procedures of
infection control are designed to kill or remaove microbes. or
o protect against contamingtions,

Infection Caontral

The basic principles of psepsiz and infection control used
in general dentistry apply to endodontics with little varipnee.

Universal use of gloves, gowns, eve shields, goggles,
plastic aprons; wse of asepiic technigues; proper wse of
disinfectants and instruments sterilization; appropriaie
handling and disposal of sharps and infectious waste work
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together o provide o professional health care atmosphere
thist provides adequate protection and reatment acconding
o principles of infection control.

POFRE G ufduhifleh o Dt Mehibhe 1o maintaining

Asepsis in the Operatory Field
+ Usa of barfier techalque, e use of gloves, gowns,
protective eye wear, head cap and aprons.

Steps to infection Control Include:

Patiend scraaning

Permsonal proleciicn

Instrument stenlizabon

Use of aseplic iechnique

Surace disinfecton

Procedural barmiars

Wasle dsposal

* |Disinfection and starilization procadures

= Appropriaie handing and disposal of wasie
#  Use of proper hand washing technigues

@ @ & @ @ & @

Principles of Infection Control

A successful infection control sirategy is based on the

following principles:

1. Appreciation of basic microbiology and modes of discase
ErAnsmiss100.

2, Comscientious hygiene, including appropriate hand
washing and cleaning of work area, eguipments and
materials in dental office.

3. Use of recommended sterilization and disinfection
procedwre,

4, Use of dispesable or stenilisable equipments,

5. Surveillance of nesocomialfiatrogenic and occasionally
poquired infection.

Raoutes of Disease Transmission

In endodontics, disexiz can be runsmitted from patient to
dhentist, dentist wo patbent and patient 1o patient through cross
conkumnaion.

For an Infection 1o be Transmitted, the following

Eundl'hl arg Required
A pathogenic afganism.

= A sowrce which aliews pathogenic organism o survive
and mulliply.

= Blode of transmission.

*  Roubs of eniny

= A suscaplible host.

Mode of Transmission

=  Direct conact from one parson 1o anoiher.
= Indirect comact wia nsinimsnis.

= [Droplets or asrosolispray

Textbook of Endodontics i

Routes of Entry of Microorganksms can be:
Inhaled

implanted

Injacied

Splashed on 1o the skif'mucosa

Sterilization

Sterilization is the process of destroying all microbial life
from an article or surface, ncluding spores. The term
sterilization can only be applicd (o instruments, and nod 1o
skin, where only antisepsis can be achicved.

Classification of Instrument Sterilization

The center for disease control and prevention calegonze
patient care iems into three culegones. These categories
are plso known as Spaulding classiffcation (given in [968),

Classification of Instrument Sterilization

Categary Dfinitions Examplasg
Critical Whane instrumants * Surgical bladas
erlar of penstrabe inlko and insinsments
sterila tissws, cavity or  + Swrgical dantal bur
blood siream
Samicritical Which contact Inlact = Amalgam conden-
Mucasa ar nonintact sar
Ekin = Derlal handpieces
* Mouth mirmar
[dental
= Salivi epchng
Moncrical  Which contact intact * Pulse cximetar
skin = Siethoscopea
= Lighi swiliches
« Darital chair

Various Methods of Sterilization are:
= Moist heat'steam heat (autocieve)

» Dy heal (hot air oven, ghass baad siarikoer)

+  Chamical vapor preasure sterilization

=  Efwlene oxide slerilization

The Entire Process of Sterllization can be Divided inta
Thies Steps:

*  Clganing of instrumanis (prastedlizetion ceansng)

= Sterilization process

+  Storage

Cleaning of Instruments

All surgical instruments must be cleansed of debris including
blood, saliva and necrotic material, which can imerfere with
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sterilization progess, The mstruments should be cleaned
thoroughly by scrubhing with soap and water or a detergent
sodution of with ulirasonic cleaning devices, Ulirasonic

PDF RE Eleehikbdndiifind @paoinlcidbes it normal cleaning
withy hand.

Sterilization Process

Muoist heat'steam heat (aufoclavel: [t is considercd as o
better method of sterilization due to higher efficiency of
penctration of moist heat than dry heat. The commonly
pccepted specifications for smoclave are 121°C {250°F) m
15 psi with minimum holding time 15 minues (Fig. 7.2).

Fig. 7.2 Autcclave Tor moisi Real slerdization

Advantages

i.  Beer penetration of modst heat
ii. Instrumends can be wrapped prior to sterilization, this
increases the shelf life of instroments
i, Effective amd rapid method of sterlization,
iv.  Steam under pressure does not desiroy cotton of choth
peoaducts
v. Most of the dendal instruments can be outoclaved.
vi. Stenlization is confirmable,

Disadvaniages

i Dulling and corrosion of sharp instruments,
il ltems sensthve to elevated iemperatures and moostune
canned be effectively antnclaved.
iii. Damage o plastic and rubber producis.
iv. Instruments need to be air dried af the end of cycle.

Flash Autoclave Sterilizer

These are rapid speed autoclaves with shorter sterilization
cycle, e, 3-5 minutes. These have smaller chamber size
and wre primarly mdicated for use n dentisry,
Advaniages:
*  Takes less time for stenlization

Better penetration of modst heat
*  [Effcctive and rapid method of sterilization.

Dry Heat Sterilization

It is an alernative method for sterilization of instraments,
particularly, the sharp instruments. Dry heat kills the
microorganisms by denaturation and oxidation process,

Hot Alr Oven

The instruments are packed loosely inside the oven and a
emperature of 160°C s achieved with o hobding tme of
one hour.

Advantages

I. No comosion is seen im carbon steel instruments and
bars,

2. Instruments are dry after cycle,

3. Low cost of equipment.

4, Maintains the sharpness of cutting instruments.

5. Sierilization is confirmable.

Disadvantages

1. Poor penetrating capacity of dry heat.

2. Long cvcle is required for stenlization (period).

3. Damage o plastc and rubbers,

4  Instruments must be thoroughly doed before placing
them in sterilization.

5 Higher temperature of sterilizer may damoapge the
inALruAE s,

i Diry heat sterilizer must be calibrated and monibored.,

Glass Bead Sterillzor

It 1= rapid method of stenlization which 15 wsed for
sterilization of endodontic instruments such as reamers, files
el Brogches, o, I:FIE. T.AA and H_l-. [} ||m||a||:,' uzes Lable
salt which consists approximately of 1 percent sodium
silicoaluminate, sodium carbonate or magnesium carbonate
so it pours more readily and does not fuse onder heat. Salt
can be replaced by glass beads provided the beads are
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Figs 7.3A and B: CGlass bead stesiizer for andodontic irsirumsnis

smaller than | mm in diameter because larger beads are ot
elficient in translerming the heat 1w endodontic instruments
due to presence of lorpe wir spaces between the beads.

The instruments can be sterlized in § to 15 seconds an a
temperature of 437-465" FI2607C) even when inoculated
with spores.

The specific dissdvaniage of these sterilizers is that the
hundle portion is mot sterilized and therefore these anicles
e nod entirely “sterile’, These are not recommended unless
ahsclutely required.

Advantages

*  Commonly used salt is tabbe salt which is casily available
and cheag,

l: Textbook of Endodontics i

«  Salt does not clog the root canal. I it 15 carmied in 1o the
carml, it can be readily removed by imrigation.

Chemical Vapor Pressure Sterilization

The chemical vapor pressure sterilizaton usually operate
at LZT “C to 13170 at 20 psi for 20 minutes, This method
of sterilization is based on the factor of heat, water and
chemical. The chemicals include formaldehydes, acetones
and alcohols,

Advantages

I. Lack of corroston of instruments,

2, Shorter duration of sterilization cycle.

3, Low temperature does not damage delicate instrumendts.

4. Instruments can be wrapped during the process, this
increase their shelf lite.

5. Sterilization is confirmable.

Disadvaniages
I. Adequate ventilation is required 1o expel chemical
¥O[HHE.

2. Instruments muost be dried before edlizaton because
water present on instuments can interfere with
sterilization procedure,

3. Chemical vapers can damage sensilive instruments.

4. May emii offensive vapor smell,

Ethylene Oxide Sterilization

This method of sterilization is used for sterilizing heat
sensitive instruments, [tis highly penetrating, non cormosive
agent with cidal action against bacteria, spores and vingses,

Advantages

1. It penetrates exiremely well,

20 It i momb oEic 10 aalue,

3. Many heat sensitive articles, e, plastic, rubber can be
sterilized.

Disadvantages

1. High cost of the equipment.
2. Explosive and inflammable in naune,
3. Toxicity of the gas,

Disinfection

Disinfection can be defined as the destruction of all
pathogenic organisms butl not spores from inanimate
surfices, There are three categorics of disinfectants.
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v High fevel disinfectant: It destroys all microorganisms
excepl for some bacterial spores. For example gluteral-
dehvde and hvdrogen peroide.

PDFREE  CGVLiitetafsidiafelliebd Hsinfocin@Alt destroys all bacteria,

fungi and wiruses except spores. It is whercubpeidal in
action, For example iodophores, quaternary ammonim
compounds with alcohol, eic.

«  Low level disinfectant; It destroys some bacteria, fungi
and viruses, It does nod kill mycobactenium tuberculosis
and spores tor example guialernary ammaniam
Comproainds,

Personal Barrier Profection

Barmier prodection in infection control is an important factor
in disease prevention {Fig. 7.4}

In dentistry, this involves the use of protective burriers
s.ur;h As gl:wu_t:. mﬂka. pr:_lll:c.:liw-l._-. E}'E\'ﬂ&ilr ar.u_! '|'.|'I'-I1|¢L'|:i".'l.'
clothing.

Flg. 74! Bafmiesr protection using Jowas,
mask, profective eyewsear

Hand Washing and Gloving

Hand 'u-m.ﬁin'g comlinues o be i:ll;ulﬂulil irean e FrHT\-l'Ellml
prodection and of diseases prevention. All jewellery, rings
and scones should be removed before washing, The nails
should be checked for cleanlingss, Hand washing serves
twir purposes; first, it helps in removing the superficial
contaminants. Second, it reduces hacterial count on the skin.
Refore surgery, one shoubd wse a prescribed surgical scrub
washing and rinsing from hands towards elbow. Various
hand cleansers are available in the market such as Hibiscrub
(4% chlorhexidine gluconate ) and betudime (7.5% povidone-
mdine),

Seerilizntion of the dentnl eguipmeemt
NG SRR Ml
1 Mlouih Mirmor Frobes Explarer Aubolave
Twrerers
! Endodonisc [estromenss Anioclove
Falis, poaiiicis, eogghics
Stepl, basms Dizpazahle
b Carbide amd Diarmomd burs Suiosclave
5 Lawcal snaesthctic canrelpes Presterilized dispesalde
&, Mendles Digrcsahlie
7. Kwhber daow eqeeipmend
A, Uit sleed clapnges and EIry hein

metad Frames eihylene oxide smocizin
k. Punch iy el cthavlene axide
k Ciuta perche poans I an 3.2% wodlsrm

hypechlorite for | min
k] then rinse willy
hydropeigeroxide awl &y 1

Giloves should be worn all the time dunng treatment
procedure. Gloves help in protecting the dental team
miembers from direct contact with patient microbes and also
patients Trom comtact with microbes on the hands of the
dental team members. Cuts and abrasions on the hands are
suggested as mann resson for high recurmence of hepatitis B
in those who do not use gloves routinely.

Sterile lntex or vinyl gloves should be used for surgical
procedure. Gloves should not be rewsed. Another important
aspect about glove 15 that one must remove the tom glove
as s000 a4 they are noticed, followed immediately by hand
wishing and wse of fresh gloves

Face Masks

This is also another imponant protective barrier which
provide protection from inhalation of aerosols generated
by handpieces and air water syringes. Masks may be
composed of synthetic fiber, paper or gauze, Disposable
masks made of synthetic fibers are betier.

Protective Eyewear

It i advisable 10 use protective evewear whenever there are
chances of contomination of the eves with aerosols or
splashes of body Muids is possible. The dentist should also
make arrangements for patienis eye protection during
treaimenl,

Protective Clothing

A with evewanr or mosks, prodective clothing 15 also wom
unsber conditions generating sprays, spatier, splashes of body
flwids or contaminated solwtions.
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FAIN CONTROL 4. Etdocaine

Pain control is one of the most important step while 5. Bupivacaine

performing roof canal therupy. The clinician most have g Based on durstion of action
PDFREkcdehd/dhbvdbdd e GPUBEROhddahbstn and various | gp oo acting

techniques of admindstration of painless anesthesia, « Procaine

2 Intermediate acting
Local Anesthesia + Lidocaine
Definition 3. Long acting

It is defined as a loss of sensation ina circumscribed area of
the body caused by depression of excitation in merve endings
or an inhibition of the conduction process in peripheral
nerves,

Clazsification of Local Anesthetic Agents

Al local anesthetscs except cocaime are synthedic. They are
broadly divided into two groups, e, ester and amide (non
E51EF) SFOLf.

A. Based on chemibcal siructionre
I. Ester group

1. Cocime

2. Benzocaine

1. Procaine

4, Tetracaine
[, Awiide [(Nowester group)
Lidkscaine
Mepivacaine
Frilocaine

b BE =

BHHOH  * HICI

—  BMNHLO *

= Bupivacaines

The prmary action of the local anesthetics agemt in
prosdhucing a nerve conduction block is to decrease the nerve
permeability 1o sodium (Na®) ions, thus preventing the
inflow of Ma® ions into the nerve. Therefore local anesthetics
interfere with sodium conductance and inhibit the
propagation of impulse along the nerve fibres (Fig. 7.5A),

I tisswes with lower pH, local anesthetics show slower
onset of anesthesia while in fisswes with higher pH, local
anesthetic solution speeds the onset of anesthesia, This
happens because at alkaline pH, local anesthetic is presem
i undissociated base form and it is this form pemctrates the
FETRIIN

Composition of a Losal Anesihetic Agent

Local anasthatic - salt form of lidocaine hydrochiorde.
Wasaconsticior - epirephrine

Preservaitive for vasoconsiricior—sodium besuliie
kEolons solulionr—=Ssedfium chkoride
Preservative—medhyl paraben

Stenle water 1 maka the rast of the volume

® & @ & L

wesk base  strong Bckl ackd sail veathar fah
ENHCI
e [
— -
b EHHI.:.I - BRH" E.I &)
BHH = BN+H i}
Mg '
shmath X
BN+H" — puet
Initesalilial . {d}
fluid spaca H
O i T A QS A T R ey I
Flarve call
e b

_—— e = —

Fig. 7.54&: Machaniem of aclon of local anassibSiic at normal pHA
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BMOH & W] = ERHCI + H0H )
ErHC
PDFREE COMUNI DAD ODONTOLOG CA '
-'__'_'_\_‘_._'_'_ —
Submucoss BHHCE === BASY O] i)
BNH = FHI + H ich
- =
ilerstieal

P snace

Fig. 7.58: Action al LA at low pH

Various Technigques of Local Anesthesia
*  Local infiltratian techaique

= Supraparicsheal fechrigue

»  Field block technique

*  Nervs block fechrigue

Techniques Used for Maxillary Tissues
1. Supraperosteal techmegue

2. Antarior and middle superior alvaolar nenve bock

3. Posterior superior abseaolar nerve biock

4, {Graater palatine nerse block (enterior palatne rerve
black)

5. HWasopalsline nenva biock

8. Maxiary narve block

7. Perintontal ligement injection

* Both can be given intraorally and extraoraly while
a¥ gthar are geven intracrmlly only.
Technigues for Anesthetizing Maxillary Teeth

1. Supraperiosteal Technigue

[t is also kpown as bocal infibration and is most frequently
used technigque for obtaining anesthesia in maxillory 1eeth,

Technigue

The necdle 15 inserted through the mucosa and the solution
is alowly deposited in close proximity 1o the periosiewm, in
the vicinity of the apex of the tooth o be reaed (Fig. 7.6),

Fig. 7.6: Supraperiosieal lechrgue ol local anesthesia

Advantages
= lris simple w learn,

Disadvantages
¢ Multple injections are reguired for large ans.

2. (a) Anterior Superior Alveslar Nerve Block

Merve anaesthesized with this block are amtenior, and middle
superior alveclar nerve and infraorhital nerve: inferior
palpebral, lateral nasal, superior labial nerves, It is given
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for anacsthesizing the maxillary incisors, canines, premolars
and mesiohbucensl oot of first molar (in T0% of coses), In
this the target area is infraocbital foramen.

COMUNI DAD ODONTOLOA CA
Technigue

Meedle is insered in the mucobuceal fold over the maxillary
first premolar and directed towards the infroorhital foramen,
once you have palpated, After aspirating, slowly deposii
the solution 0.9 to 1.2 ml in the vicinity of the nerve
(Fig. 7.7},

Infarior palpabral nerve
Latarsl nasal nerve
Supsarior lakial ey

— Caninua musde

Fig. 7.7: Arfance superior abwoolar rense biock

Z, (h) Middle Superior Alveslar Nerve Block

It is wsed for angesthesizing the middle superior alveolar
nerve and its ierminal branches. 18 is given for :nn.;:qhﬁ'i;.':ing
the maxillary first and second premolars and mesiobuccal
root of the first molar

Technique

Meedle is insered into the mucobuccal fold above the second
premiolar. After aspirating. slowly deposit local ansesthetic
spdution e, 0.5 o 1.2 mi).

Y. Posterior Superior Alveokar Nerve Block
It is used for posterior superior alveolar nerves. It is given
for anpesthesizing the maxillary third, second and first molar

{soamEnmies messobuccal rool s not ansesthesieed ) (Fig. 7.8)
amdd overlying structures (buccal mucosa and bome ),

Technique

Meedle is inserted distal fo the zygomatic process in the
mucobueccal fold over the maxillary molar teeth, After
aspirating slowly deposit local anaesthetic solution.

Textbook of Endodontics
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Fig. 7.8: Postesior supanor akealar nonen

4, Greater Palatine Nerve Block

It is used for anaesthesizing greater palatine nerve. It is given
for anaesthesizing posterior portion of hard palate and its
owverlying soft tissue, up to the first bicuspid.

Technique

In this targel aren is greater palating forumen. The nesdle is
inserted from the opposite side of mouth ot o right angle to
the foramen which lies 1 em from palutal gingival margin
towards midline (Fig, 7.9}, Afler aspirating, deposit the
solution skowly.

Fig. 7.9: Graabe palatine nene block

5, Musopalatine Nerve Block

It is used for anaesthesizing anterior portion of the hard
pitlate (soff wnd hard tisswes), extending from one side
premoelar o other side of first premolar,

Technique

Meedbe is inserted in intruseptal tissue between the maxillary
central incisors, Deposit slowly the bocal anaesthetic solution
in the tissue (Fig. 7.100.
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Fig. 7.10: MNagopalaiing narve Diock

6, Maxillary Nerve Block

It is weed for ancsthesizing the maxillary nerve of trigeminal
nerve, In this, different technigues which can be psed arg;
i. High tuberosity approach
i, Cireater palating canal approach
iti. Extraor] technique

7. Perindontal Ligameni Injection

It is used for anaesthesizing terminal nerve endings in
vicinity of the injection. The local anaesthetic solution is
deposited into the periodontal ligament or membrane,

Technigues

Meedle is insericd along the long axis of the tooth either on
mesial or distal of the root (Fig, 7.11), Deposit local
anesthetic solwtion ((L1-0.2 mi) slhowly.

Fig. 7.11: Periodontal ligament injection

) 03]

Advantages

=  Rapid onset of action
= Iiis a wseful adjunct 1o nommal local ansesthesia
*  Provides specific analgesia o isolased woodh.

Disadvantages

= Post injection discomion due 1o lemporary exiresion.

Various Mandibular Anesthesia Technigques
1. Infarior alveolar narve biock
2. Long buccal nane biock
3. Mandibular nere biock

- Gow-gales lechnigue

= [Exfra orsd approach
4, \agirani-tkinos closed mouwih technigus
& Menial narve bock

Technigues of Anesthetizing Mandibular Teeth

1. Inferior Alveolar Merve Block
It is used for ansesthesizing inferior alveolar nerve, lingual
merve and its terminal branches, e, mental and incisive.

The greas anesthesized ane
i Mandibular 1eeth

ii. Body of the mandible and inferior porion of the
rams

iii. Huccal mucous membrane and its underlying tissues
only up e first molar

iv. Anterior two third of wongue, lingual sidl ussoes,
Plescar af the ol cavity,

Technigue

The target in this technique is inferior alveolar serve. The
aperator should first palpate the anterios border of the romus.
fis deepest concavity is known us coronoid notch which
determines the height of injection, The thumb is placed over
the coronoid notch and also incontact with internal obligues
ridge. The thumb is moved towards the buccal side, along
with buccal sucking pad. This gives better exposure to
prerveomandibolar raphe (Fig. 7.12). Inser the needle
parallel to occlusion of mandibular ieeth from opposite side
of moouth, MNeedbe is Oinally insermed Isteral to plerygomandi-
bular raphe in plery gomandibular space.

Bone must be contacted as it determines the pene-
tration depth. Solution required in this block vary from 1.5-
1.8 mil.
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Imdarmal maillary areey
Lang buccal nerve
Lingual nerve

PDFREE COMUNI DARNRENEAO
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ESphenomandibular ligamant

Superfical temporal ateny
‘Etylomandibular igament
Extemal canolid arery

Mylatyoid rers and areny

Fig. T.92: Inferiar ahveclar nere block

2, Long Buecal Nerve Block

It is used for anesthesizing buccal mucosa of mandibular
malar teeth,

Technigue

Im this, target is buccal nerve. Inser needle in the mucosa
distal and buccal 1w last lower molar tooth in the oral cavity
(Fig. 7.13)

|
i

b

Fig. T.13: Long buccal nerse biock

3. Mandibular Nerve Block

For complete anesthesizing the mandibular nerve, following
technigues may be used

i Gow-pales technigues

ii. Extra oral approach

4. Vazirani-Akinosi Closed Mouth Technigue

It is usually preferred in patients who have limited/restricted
mouth opening. The arens anaesthesized by this technigque
is very much similar 1o the area ansesthesized by inferior
alveolar nerve block. Target area is pterygomandibular
BpibcE,

Technigue

In this techmigue first patient 15 asked w brng eeth in the
occlesion. Meedle is positioned at the level of mucogingival
junction of maxillary molars, Meedle i penetrated through
the mucosa in the embrasure just medial to the ramuas (Fig.
7.14). When vp of the needle reaches the target area,
approximate 2 ml of selution is deposited slowly.

!'iilii‘ =
XTI

Fig. T.14: Varirani-Akinosi dosed mouth tachnique

5. Mental Nerve Block

Tt is wsed for anesthesizing the buccal =oft tissues anberior
to the mental foramen and up to the midline.

Technigue

Insert the needle in the mucobuccal fold just anterior to
mental foramen (Fig. 7.15). Slowly deposit the solution into
the fissue.

Fhg. 7.15: Merial nerae bHock
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Intrapulpal Injection

Adequarte pulpal anesthesia 15 regquired Tor reatment of

Ipally oyl andibular teeth vsually offers
PDFREE Cﬁ\@'\hﬂﬁ%mﬁa% nil anesthesim, This

injection control spain, bath by applyving pressure and
utilizing the pharmacologic action of local ansesthetic agent.

Indications

*  Lack of obtaining profound anesthesia in pulpally
involved teeth by other echmigues (mentioned above),

Nerves Anesthesized
*  Terminal nerve endings at the site of injoction,

Technique

1. Insern 25 or 27 gauge needle firmly into the pulp chamber
{Fig. 7.16).

Fig. 7.96: Inirapulpal injeetion

2. Before inserting the needle, patient must be informed
that hetshe may expenence a brief pernod of sensitivity
{mild to very painful) after giving the injection.

3. Always deposit local anesthetse solution under pressure
as back pressure is shown to be the major factor is
producing amesthesia (Fig. 7.17).

*  For creating back-pressure, block the access with
stoppers (cotton pelleth. To prevent back-flow, other
stoppers which can be used are gutta-percha, wases
or pieces of rubber,

*  Deposit a very small amoont of sodution (0.2-003 mil)
unider pressure (510 seconds),

Case Selection and Treatment Planning

Fig. 7.17: Injact local anesthatic solution under prassuna o
prevent backilow while ghing inbapuipal inpaction

¢ Sometimes, bending of needle iz done for gaining
gucdss 1o the canal,

Adwvantages

. Reguires less volume
2, Early onsel
3. Easy to learn

Disadvaniages

I, Results are nod predictable as o may vary (it should
always be given under pressare).

. Taste of local anaesthetic dneg s mol accepled by patients
ps il may spill during administration of intrapulpal
ijection.

3. Bnef pain duning or after insertion of solution {not

tolerated by some patients).

]

ISOLATION OF THE TOOTH

[solation of the woth reguires proper placement of the rubber
damy dental dam, Tt helps 1o isolate the pulp space from
saliva und protects oral tissues from irmigating solutions,
chemicals and other instruments, Hubber dam was
introduced by Barnum, o New York dentisi in 1863
{Fiz_ 7.18).

Rubber dam can be defined os a fat thin sheet of lotes/
non-latex that is held by a clamp and frame which is
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Fig. 7.18: Rubber dam

perforated to allow the toothftecth to protrude through the Fig. 7.19: Fubbar dam shoats
perforations while all other teeth are covered and protected
by sheet. Rubber dam elgmps, to hold the rubber dam on o the
tooth are available in different shapes and sizes (Fig. 7.200.
Advantages of Using a Rubber Dam Clamps mainly serve wo functions,
1. It is reincoat for the eeth. . They anchor the rubber dam to the tooth (Fig. 7.21)
2 It helps m improving accessibidy and wsibidy of the ii. Help in retracting the gingivae.
Wirking aned.
3. It gives a clean and dry fiald while working,
4. It pratacts the lips, cheaks and tongue by Beeping them
out of the way,
5. It helps 10 avoid unnecessary contarrination through
inflaction conirol

6. Il prolecis the patient from mhalation or ingestion of
instrumanis and medcameants,

7. 1t bk o keeping leeth saliva lree whis peranming a
root canal sg that tooth does not pat decontaminated by

bacteria prasant in saliva.
8. It improwes the affciency of the ireabment.
9, It brmits bactenial aden splash and splaiber of Laliva and
blood,
10, 1 potentially improves the properies of denlal materials.
11. 1l prowedas protection of patant and denlist,

Rubber Dam Sheet (Fig. 7.19)

The rubber dim is available in size & x 6 squares and cobours
are usually green or black. [tis available in three thicknesses,
i light, mediom and beavy. The middle grade is usually
prefemed as finest is more prone (o tearing and thickest more
difficult to apply. Latex free dam is necessary as number of
paticnts are incrensing with latex allergy, Flexd Danr is laes
free dam of standard thickness with no rubber smell.
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Rubber dam clamps can be divided into two main groups
om the basis of jaw design.
i. Bland

PDFREE GOMgMiniyD ODONTOLOG CA

i. Blpnd clamps are vsually identified by the jaws, which
are flat and point directly towards each other. In these
clomps, flat jaws usually gragp the tooth at or above the
gingival margin, They can be wsed in fully erupted tooth
where cervical constriction prevents clamp from slipping
off the tooth,

ii. Retentive clasps: As the name indicates, these clisps
provide refention by providing four-point contact with
the tooth. In these, jaws are usually namow, curved and
slightly inverted which displace the gingivac and contact
the wath below the maximuom diameter of crown.
Bath flanges are further subdivided into:

* Winged

= Wingless

Fubber dam clamp can also be divided on the basis of
misterial used.

i. Merallic

ii.  MNon-metallic

Metallic

Traditionally, clamps have been macde from lempered carbon
steel and more recently from stainkess stecl.

Non-metallic

Non-metallic are made from polycarbonate plastic, An
achvantuge of these clamps over metallic is radiofecency.

A good length of demtal Moss should always be passed
through the holes in the clump ss o security in case it is
dropped in the moath or the bow fraciunes,

Rubbar Deam Clamps

# 22 Similar io £207, but wingless

i 27 Similar 1o #206, bt wingless, fesinoned

# 20 For uppsar and lower bicuspids, with beoad beaks

it 206 For upper and kwer bicuspids, with lestooned beaks
@ 207 For upper and kower becispids. with flal beaks

# 208 For bicuspids (large), with sirdlar pattem o #207

# 209 For lower bicuspids, wilh flat beaks

# 0 For small bicusgids and prmary cenbral incisos

# 00 For wery small bicuspids and primary caniral incisors
# 1 For roots. with deep festconed beaks

& 2 For lowar bicuspids, with flat beaks

i 2A Similar to #2, but with large beaks

& W24 Birnilar 1o #24, but winglass

A P-1,8P-2 For chilgrars finsl molars

) 107
Rubber Dam Forceps

Fuhher dam forceps are used 1o carry the clamp o the 1ooth
and it is essential that these do not have decp groowves at
their tips or they become very difficult to remove once the
clamp is in place (Fig. 7.22).

Flg. 7.22° Rubbar dam lercap

Rubber Dam Frame

Rubber dam frames suppost the edges of ubber dam, They
have been improved dramatically since the old style with
the huge “butterflies”. Modemn frames have sharp pins which
easily grip the dam. These are mainly designed with the
pins that zlope hackwands.

Rubber dam frames serve following purposes:
i. Supporting the edges of rubber dam

i, Retracting the sofl tissues

iii. Improving accessibility to the solsted 1eeth.

Rubber dom frames are available in either metal or
plastic. Plastic frames have advantage of being radiolucent.

As we see when taant, rubber dam sheet exents oo much
pull gn the rubber dam clamps, cansing them o come loose,
especially clamps attached o molars. To overcome this
problem, o new epsy-to-use rubber dam frame (Safe-T-
Frame) has been developed that offers a secure fit without
stretching the rubber dam sheet, Instead, s “snap-shua™
design takes advantage of the clamping effect on the sheet
caused when its two mated frame members are firmly
pressed together. In this way the sheet is securely attached,
but swithoul being stretched. Held in this manner, the dam
cheed is under less tension. and hence. exerts bess magging
an ¢lamps—especially on those pttached o maolars.

Rubber Dam Punch

Fubber dam punch is used to make the holes in the nobber
sheet through which the teeth can be isolated (Fig, 7,23}
The punch must produce a clean cut hole every time. Two
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Flg. 7.23: Aubbar dam punch

iypes of holes are made, single and multi-hole. Single holes
are used in endodontics mainly. If ubber dam punch is not
cutting cleanly and leaving behind o tag of rubber, the dam
will often split as it is stretched oul,

Rubber Dam Accessories

A lubricamt or petrolenm jelly is usually applied on the
undersurfmce of the dam, It s usually helpful when the robber
sheet is being applied 1o the teeth.

Demtal floss; I s used as Mlossing agent for rubber dam
tight contact areas. It is wswally required for tlesting
interdental contacts,

Rubber dam mapkin: which is a sheet of absorbent materials
wsially placed berween the rubber sheet and soft taspes, It
is generally not recommended for isolation of single tooth.

Recent Modifications in the
Designs of Rubber Dam

Fasti-Daw s recently introduced rubber dams for quick,
convement rubber dam isolation.

Salient Features of Insti-Dam:

= It iz naturad lates dam with prapunchad hole ard bslt-in
wiita frame.

v g compact design i just he nght size o it oulside the
patient’s ips

* i is made up of siekchable and fear-resistant. medium
gQauge latax matenal,

+  Radiographs may be isken without having o remove
Ehar dam,

+  Buill-in flaxibla mylon frame aliminates bulky framas and
starilizaton.

= Off-canfer, pre-punched hole customizas fil to any
quiadrant — add more holes if desired.

Another recently introduced dom is Handi dam. This is
preframed rubber dam eliminates the need for traditional
frame (Fig. T7.24).

{ Textbook of Endodontics

Flg. 7.24; Handi-cdam

Handi dam is casy to place and saves time of both patient
as well as doctor. It allows casy access to oral cavity during
the procedure. Another newer type of ubber dam 15 also
available which does not require a frame *dry dam®.

Before placement of ubber dam, following procedures
should be done:

Thorough prophylasis of the oral caviry.
Check contacts with dental floos.
Check for any rough contact areas,
Anesthesize the gingiva if required,
Rinse and dry the operated field.

A ode L B3 =
s =

Methods of Rubber Dam Placement

Method 1
Clamp placed before rubber dam,
= Select an appropriate clamp according (o the ooth size.
*  Tiea Mloss o clamp bow,
= Lurger holes are reguired in this technique as rubhber
dim has 1o be stretched over the clamp, Usaally two or
three overlapping holes are made.
= Stretching of the rubber dam owver the clamps can be
done in following segquence.
= Siretch the ubber dam sheet over the clamp
= Then strefch the sheel over the buccal jaw and allow
to settle into place beneath that jaw
—  Finally, the sheet is carried to palatalTingual side and
released,
This method is mainly used in posterior weeth in bath
adults and children except third molar,

Method 11
Placerent of Rubber Dam and Clamp Together
. Select an appropriate clamp according 1o iooth snatomy,

Tie a foss around the clamp and check the stability,
Punch the hobe in rubber dam sheet.

Clamp is held with clamp forceps and i1z wings are
imsered indo punched hale,

L bk —

e
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3. Bothclamp and robber dam are carmied (o the oral cavity
andd clamp 15 tensed 1o stretch the hole,
f. Both clamp and rmubber dam is advanced over the

, S igtalted to the lingual side
PDFREE C%memlﬁﬁr lingual side.

7. Afier this, jaw of the clamp is positioned on buccal
s,

#. After seating the clamp, again check stability of
clamp.,

9. Remove the forcep from the clamp.

[, MNow. release the rubber sheet from wings to lie
arpund the cervical margin of the woath,

Method 111
This method is "Split dam technigue™ in which mdbber dam
s placed o solate the tooth without the use of mubber dam
clamgp. In this iechnigue, two overlapping holes are punched
in the darm, The dam is stretched over the tooth (o be treated
and over the adjacent tooth on each side, Edge of rubber
dam 15 carefully teased through the contacts of distal side
of adjacent teeth.
This technigque is indicated:
= To isolate anterior teeth,
= When there is insufficient crown strocture.
= When iolaton of testh with porcelain crown is
required, In such coses plocement of rubber dam
clamp over the crown marging can damage the
cervical porcelain,

Management of Difficult Cases

1. Malpositioned teeth:
To manage these cases, following modifications are
done,
i, Adjust the spacing of the holes.
i, In vlved 1eeth, estimate the position of oot center of
gingival margin rather than the tp of the crown,
iii. Another approach is 1o make a customized cardboard
templae,
iv, Tight brosd contact areas con be managed by
a. Wedging the contact open lemporanly for passing
the rubber sheet
b. Use of lubricant

Extensive Loss of Coronal Tissue

When sound teoth margin is at or below the gingival margin
because of decay or fractare, the rubber dam applicaton
becomes difficult. In such cases, (o isolate the twooth:
1, Use refentive clasps
ii. Punch abigger hole in the rubber dam sheet so thar it
can be stretched o ineolve more teeth, including the
powathy e b dremtesd,

) 0o

iil, In some cases, the modification of gingival margin
can be tred so as 1o provide supragingival cavity
miargin. This can be accomplished by gingivectomy
or the Nap surgery,

Crowns with Poor Retentive Shapes

Sometimes anatomy of teeth limits the placement of rubber
dum. {lack of undercuts amd refentive arcasy In such cases,
foldlowing can be done;
i. Placing clamp on ancther tooth,
i, By using clamp which engages interdental spaces
below the contact point
iii. By building retentive shape on the crown with
coniposite resin bonded w acid etched woath surfface,

Teath with Pocelain Crowns

In such coses, placing o rubber dam may cause damage (o
porcelain crown, To avoid this:
1. Clamp should be placed on another tooth,
ii. Clamp should engage below the crown margin
i, Do not place clamp on the porcelain edges
iv. Place a layver of rubber dam sheet between the clamp
and the porcelain crowm which acts as a cushion and
thus minimizes and localized pressure on the
porcelain.

Leakage

soanelimes leakige 15 seen through the rubber dam because
of the accidental tears or holes, Such leaking gaps can be
sealed by using cavit, periodontal packs, liguid rubber dam
or oraseal. Mow-a-days, the rubber dam adhesive can be
used which can adbers well to both tooth as well as rubber
dam. For sealing the larger gaps, the rubber dam adhesives
i commbination with orubase can be tried. If lenkage persists
in spite of these effors, the mubber dam sheet should be
replaced with new one.

Contraindications of use of rubhber dam

*  Asthrmalic patients
= Allergy to latex
«  Mouth breathers

Summary

Efficient and successful endodontics begins with proper case
selection. The clinician must know hisfher limitations and
select cases accordingly. Since success of endodontic
treatment depends upon many factors which can be modified
to get better before initiating the treatment, Therefore
accurate and thorough preparation of both patient as well
as tooth o be treated shoald be carvied owl to achieve the
swecessful treatment resulis.
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Endodontic Instruments

Introduction

INTRODUCTION

Although variety of instruments used in general dentistry,
are applicable in endodontics, yel some special instruments
are unispue o endodontic purpose,

In early 19005, there was availability of vanety of tools
like path finders, barbed broaches, reamers, files, e, In
that time, every clinical picture presented was tackled with
undgue formulae utilizing permutations and combinations
af tools, medicaments and sealunts available, Inother words
there was little wniformity in gquality comrol, wper of canal
or instrument and filling materials in terms of size and shape.

The year 1958 was hallmark year in the history of
endodontic instrumentation. The manufaciurers came
iogether and a consensus was reached on instruments and
abturation materials for root canal therapy. Then in 19559,
standardized instroments and fling materals were intrs-
duced, In this standardization:

a. For each instruments and flling materials o formula for
chamizter and taper was macde,

b, Formulae for graduated increment in size from one
instrument to another were given.

K, Rotary File System @y

Classification af — Hero 642
Endodontic Instrumenis - Raoe Fiiss

" HREC ~ Real World Endo
inatruments mm Fibe

= Engine Driven Instruments . gonics and Ultrasonics

=  Mickle THanium in Endodontics
Endodontic Instrumants « |nafruments used for
— Prafile Sysiem Filling Root Canals ’
= Greater Taper Files =  Surgical Dperating
— ProTaper Files Microscope
- Quantec File System  * Mineral Trioxide

(0 - Light Speed System Apgregate

¢. Based on instrumsent diameter, numbering syaem for
instuments was developed.

In 1968, Jack Iacklich of Lovola University formed a
growp with other dentists and performed endodontic therapy.
The tedium of hand instrumentation and its inefectiveness
soon resulted in what he called “the seourge of digltal
hyperkeratosis™, Also the fime and patience required for
handling of gutta percha points for lateral condensation
technigue led him on the path of discovery, which led 10
miany innovations in techniques and tools, The result was a
huge paradigm shift in the logic and technique.

Then in 1989, American National Standards Instimie
{AMSI)" pranted the approval of “ADA Specification Mo 28
for endodontic files and reamers. I established the
recuirements for diameter length, resistance 1o fracture,
stiffmess, eic.

Lutter on. in 1994, the specification No. 28 was again
modified. Initially manofactures of endodontic instruments
adhered closely to these specification but nowadnys several
variations regarding diagmeter, taper, tp Feature, stiffness
and metal type used have been noted.
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CLASSIFICATION OF ENDODONTIC
INSTRUMENTS

PO R At W e o .

Ciroug | Hand wee only Tor example K and H-lles,
reamers. hroaches, cic.

Ciroup 11 Latch type Engine driven: Same design as
group I but can be attached 1o hand picee.

Crroup 11 Dvills or reamers Latch tyre Engine omven
for example Gates-Glidden, Pecso reamers,

Group 1Y Koot Canal poinis like gutta-percha, silver

O, pager poant,
HAND QOPERATED INSTRUMENTS

A hand operated instrument reamser o file begins as o round

wire which 15 modified 1o form a aperad instrument with

cutting edpes. Several shapes and formes of such instruments
are avadlable, These are manufaciuned by two lechnigises

a. By machining the instrument direcily on the lathe for
exaniple H-Tile and NiTL instruments are machined.

b. By first grinding and then twisting. Here the row wire is
ground into tapered geometric blanks, ie. square,
trigngular or rhombeid. These blanks are then twisted
counterclockwise o produce cunting edges.

Ingle and LeVine nsing and electronic microcomparator
found variation m the diameter and aper for spme size of
instrument. They suggested few guidelines for instruments
for huving uniformity m instrument diameter ond taper. The
Huidlzlhh&x Wik
. Instruments are mumbered from [0- 100, Each number
represent diameter of instrument in 10t of millimeter
al the tip,

Working blade begins at tip (D) and extends 16 mm up

the shaft (3,3, Dy s 0,32 mm greater than D, ensuring

that there is constant increase in taper, e U02 mm per

mm af msirument (Fig. 5.1,

| 35 mm

12

Oy - Diamestar al e lip
03 = Diamieber at end of cutting blade {16 mm from O,)
Tip argha & 75" £ 157
Fig. 8.1: Diagrammatic repreasantation ol an endodomic instnumaent
m accordarce with ANS|] specilication Mo, 57

Fig. B.2: Color ooding of andodontic insinemanis

3. Tip angle of instrument varies ag 75 + 157,
4. Instruments handles are color coded Tor their easter
recognition (Fink. grey) (Fig. .21

Colay code
Pink
Giney
Purphe
Wihdbe
“fiellerey
Rad
Biue
Graan
Biack
Wit
Yallow
Red
Blug
Grean
Black

!EEEE#EHEEEEEEE%

5 Instrumems available o length 20, 25, 28 aed 30 mm
are used for root canal therapy, and those of 400 mm size
are used in preparing roob canals for the endodontic
implanis,

Broaches and Rasps

I. They are one of the oldest inracanal instruments with
specifications by ANSI No. 63 and 150 No. 3630-1.
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2. Browches and rasps are manufacrured from round wires, 4. Both have similar design except in taper and harb size,
smooth surface of which has been noiched o form barbs Barh saze is larger in brosch than rasp (Fig. 8.5)
{Fig. 8.3). 3. Broach does not cut the dentin but can effectively be
used 1o remove codton or paper points which might have
lowlgesk an the canl

6, Browch should not be forced apscally into the casal, as
s barbs gel compressed by the canal wall. While
rermiving this embedded instrument, barbs get embedded
b0 dentin and broach may break on applying pressure,

7. Smwsoth broach is free of barbs. 11 is used us pothfinder.

PDFREE

Technigue of Pulp Extirpation (Healey, 1984)

Penctrate the barbed broach alomg the canal wall
mwuni&- the apex

Fig. B3 Broachas wilth oolof aoding

A it reaches o the apical constriction, move i

3. They are specifically designed o remove the pulp il the destre of mass. of pulp tissue

(Fig. 5.4
Rotate the broach several imes ina watch winding
manner W entrap the pulp which is then withdrawn

Barbs of broach froem the canal,

]’m | Reamers
e e —_— ;
\#‘—ﬁ* . Reamers are K-tvpe insiruments (manufaciused by Kerr
company 1, which are used 1o ream the canals, They cut
s by inserting into the conal, twisting clockwise one quarter

Fig. 8.4: Removal of pulp mass in whale using a broach to half turn and then withdrawing, i.c. penetration,
rofation amd retraction.

— 1R S MM

|——— S0 P T e

e e
—

——

Tip lass than
I 18t Barh

Jmm

Fig. 8.5 Diagrammalic picture of 8 broach and rasp
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2. Reamers have triangular blank and lesser number of  manufacturing company was first 1o produce them., the files
flutes than files. Mumbers of flutes in reamer are 'Wo-1 4/ were also called K-files (Fig. 8.8).
mm. while in files the Mwtes are 1'45:2 / mm (Fig. 8.6).

Fig. B.8: H:filas
Fig, B.6: Aeamer has lesser rumber of futes Files are predominantely used with filing or rasping
when compared with Ses actiom in which there is lintle or po rotation in the root canals.

It is placed in root canal and pressune 15 exerted against the
canal wall and instrament is withdrown while maintaining
the pressure (Fig. 8.9,

1. Though reamer has fewer numbers of flutes than file,
cutting efficiency is same as that of files because more
space betwesn flutes couses befter removal of debns
iFig. 8.7).

Criar-iling In any araa

Grooye remaved will produne & grogve
by Tk

Filing tachniqus

i Fig. 0.8: Filng technique

Fig. B.7: Dlagrammalic representason ol reamer m:ﬂ Lischel Fitna
4. Reamer tends to remain self centered in the canal 2 K-Flex file
resulting in less chances of canal transpostation. 3 Flaxalle
4. Flax-H file
Files 5. Hedstrom fie
Files are the instruments used during cleaning and shaping & Safety H-fla
of the root canals for machining of the dentin. Since Kerr 7. Sile
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K-File

It is triangular or square in cross section, manufactured
From stiinless steel wire, whmh(ﬁlmmdcd im0 desired

PDFREE 4agVUNI DAD ODONTOL

Tighter twisting of the file spirals increases the numbes
of Mutes in file (more than reamer),

Triangular cross sectioned files show superior culting
and increased Mexibility than the file or reamers with
sfpuare blank (Fig. K100

L
/A

Fig- 8.10: Déagrammaic representaion K-l

K-Flex Files

They were introduced by Kerr manufacturing company
in 1982, It was realized that sguare blank of file resulis
in botal decrease in the instrument Aexibility, To maintain
shape and flexibility of thege files, K-MNex fles were
introduced (Fig. .11}

K-flex files wre rhombus in cross section having two
acube angles cousing incressed sharpness and two obluse
angles which make more space for debris removal (Fig.
H2.12). Also the decrease in contact of instrument with
cunal wills provides more space for imigation.

Textbook of Endodontics

@m

Fig. B.11: Cias secton of nstumanl

Fig. 813 Ahombus cross section aof K-flex Fila

Flexo File

These are similar wo the K-Flex fbkes exceps that they
have: triangular cross section. This feature provides them
more flexibility and thus ability to resist fracture,

Flex-R File

L

Flex-R files are made by removing the sharp cutting
edges from the tp of instrement (Fig, 8.13A), This design
redoces the ledge formation, canal trans-portatioa and
other procedural accidents when used with balanced
force technigue.

The noncutting tip enables the instrument to traverse
wlong the cangl rather than gouge into i (Fig, B.13 B),

Fig. B.13; Flax File
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Another feature of flex-R fik 15 presence of tnangular
eroes section which provides it flexibility o be used in
curved canals.

trom Files (H-Alles)

Hedsirom files have flutes which resemble swecessively
trianghes set one on another (Fig. 3.14),

They are made by cutting the spiral grooves into round,
tapered sieel wire in the some manner a5 woosd screws
are macle, This resulis information of a sharp edge which
cuts on removing strokes only (Fig. 8,15

Hedstrom files cut only when instrament is withdrawn
because its edges face the handle of the instrument.
When wsed in forquing motien, their edges can engage
in the dentin of root canal wall and cousing H - files o
fracture,

Rake angle and distance between the flutes are two main
features which determine working of the file,

H-Files have positive rake angle, i.e. its cuming edge is
turmed in the same direction in which the force is applied
which makes it dig inio the dentin making it more
aggressive in cutling.

Hedstrom files should be used (o maching siraight canals
because they are strong and aggressive cutters. Since
they lack the flexibility and are fragile in nature, the H-
files tend to fraciure when wsed in torguing action.

Fig. B.14: Diagmmmatic view of Hedstrom file

/i

i

T

T,

f

y

l

=

Fig. 8.15: Soraw enanng A peeca of woed

Safely Hedstrom Flle

L

This file has noncutting safety side along the length
of the blade which reduces the chances of
perforations. The non cutting side is directed o the
side of conal where cutting 1% not reguired, The non
culting side of safety file prevents lodging of the
canals (Fig. B.16).

Fig. 8.16: Salety Hedsireen e
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5 - File

= 5-File 15 been produced by gnnding, which makes it
stiffer than Hedstrom file. These files are designed with

POFREE (Gt bl [PA 2 utebat Mbids bt double helix
design (Fig. 8,17}

* Uinifila
* S-file

Fig. B.17: Cross secion and langitudinal shape of S-fie

= This file shows °5° shape in the cross section. 5-File has

good cutting efficiency in either filling or reaming action,
thus this file can also be clessified as a hybrid design,

ENGINE DRIVEN INSTRUMENS

Gates Glidden Burs

I. Traditional enginme driven instruments inclode Gates-
Glidden drills which have flame shaped cuiting point
munted on long thin shoft atteched oo latch type shank
(Fig. B.18).

Fig. 816 Gaes ghddan drills

2. Gutes-Gliddens are available in a set from 1 to 6 with
the diameters from 05 o 1.5 mm,

3. Due o their design Gotes-Glidden drills are side cutting
instruments with safery tips. They should be used at the
speed of T30 1500 rpm.

4. If its cutting tip jams against the canal wall, fraciune
should occur at the junction of shank and the shafi but
not at the tip of the instrument. This makes the easy
removal of fractured drill from the canal,

5. They can be used bath in crown down as well as step
back fashion (Fig. 8.19),

Fig. 8.1%: Use of gates gliddens Tor canal preparalion

Uses of Gates-Glidden Drills

I, For commsal Maring during root canal prepuration.

I, During retreafment coses o post space preparation for
remval of guita percha,

3. During instrument removal, il vsed incorrectly for
exarmple using a1 high rpm, incomect angle of insertion,
forceful drilling, the use of Gates=CGlidden can result in
procedural accidents like perforations. instrument
sCparsion, eic,

But nowadays in many ways nickel ttaniom instruments
have replaced the Gates-Cilidden, The rotary nickel titaniom
instruments have emerged as a great breakthrough in
endodontics, these files can be rodated continuously in a
handpicce through 3607, These instruments have many
advantages over the traditional instrements in that they allow
increased debris removal because of contimeous oLk,
smonther and faster canal preparation with less climcian
latigue,

PEESO REAMERS

They are rodary instruments used manly Tor post space
preparations. Disadvantages of using peeso reamers are:
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I. They don’t follow the canal curvature amnd may cause
perforation by cuiting Laterally.
2. They are stitf instruments

PDFREE CoOVi BWEXGDORT GinOE@iy 10 avoed iatrogenic

Errors

HICKEL TITANIUM {NITI) ENDODONTIC
INSTRUMENTS

When using the stninless steel fikes, ocourrence of procedural
emors cannot be avoided specially in case of curved canals.
Devintion from the original shape, ledge formation, wipping.
sirippang and perforatioms are the common problems which
are seen in sech coses, But the superelastcity of NiTi alloy
allows these instruments to flex more than the stanless steel
instruments before exceeding their elastic limat, thereby
allowing canal preparation with minimal procedural errors.

MITi was |.||,!'.-E|-|,1|"rE|.| by Buchler 40 Vears ago, MiTi is
also koown as the NiTinol (MNiTi Maval Ordinance
Laboratory in US)L In endedontics commaonly used MNiTi
alloys are called 55 MITi nol (535% weight Ni and 45% Ti)
and 60 NiTi nol {60% weight of Mi. 3% Ti).

First use of MiTh m endadontics was reported an 159485,
by Walia et al when a 15 No, NiTi file was made from
anhodontic wire and it showed superior flexibility and
resislance o loshonal fraciere, Thiz xuggeu&d the use of
BT fles an curved canals.

Proparties of NiTi Allays:
Shape mamory
Suparalasticity

Low modulus of elasticity
Good masilisncy
Corrogion résiglance
Sotter then slanless steel

2B Ll o

Superclasticity and shape memory of MiTi allovs is
because of phase ransformation in their crystal structures
when cooled from the stronger, high temperature form
(Auvstenite] Lo the weaker low temperature form
(Martensite), This phase transformation is mainly
responsible for the above mentioned qualities of NiTi alloys.

Manufacturing of NiTi Files

Because of the presence of superelasticity and shape
miemory, the NiTi files cannot be manufactured by twisting
as is done with K-Files. Infact the MiTi fikes have to be
grounded for their manufaciuring.

T

Earlier there used to be MiTi hand files but latter
agutemated use of MiTi files was developed to increase the
efficiency of clinical trestment.

Instrument Deformation and Breakage

An unfortunate thing about NiTh instrements is that their
breakape can ocour without any visible sign of unwinding
or permanent deformation. In other words visual
examination is not o relible method for evaluation of any
MiTH instrurment.

Busically there are two modes of rotary instroment
separation viz, Torsional fracoure and flexwral fraciure.

Torsional Fracture

Oceurs wheen torgue limil is exceeded, The term torgue is
used for the forces which act in the rotational manner. The
apiboienl of Woague g related o mass of the inctrument, canal
radivs and apical Fforce when worked in the canal. As the
instrument moves apically, the torque increases because of
increased contact area between the file and the canal wall.

Theoretically am instroment wsed with high lorgue 15 very
active but chances of deformation and separation increase
with high t1orque, Thus as the file advances further into the
cinal, the pressure sheald be loosened to prevent the lomgue,

A vanety of speads for different rotary insirume ntation
have been recommended by various companics. Depending
on the manufacirer and condition of the handpiece, each
handpiece has different degree of effectiveness depending
upon the torgue valwes. Thus one must take care while
choosing appropriate handpiece, sccording 1o required speed
and torgue,

Role of Handplece

Handpicee is a device for holding instruments, transmitiing
power 1o them and positon them intraorally, Both speed
and torgue in a handpiece can be modified by incorportion
of the gear syatem. Various types of gearing systems can be
incorporated in the handpieces but gearing is limited by the
e 1o maintain the drive concentrically through handpiceos
and the head (Fig. 8.200.

Torque control motors allow the seiting of torgue
produced by the motar, In low tongue control motors, longus
vilues set on the motor is less than the value of torque at
deformation and separation of the instruments. Where as in
high torgue motors, the worgue value 15 higher as compared
to torque at deformation and separation of the rotary
instrumeants, During rool canal preparation, all the
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Fig. 8.20: Tongue contrgl handpece

instrurments are subpected 1o different levels of torgue. IF
torque level is equal or grester than tongue at deformation
the instrument will deform or separate. Thus, with low 1orque
control motors, motor will stop rdating and may even
reverse the direction of rotation when instrament is subpected
tor borgue bevel egqual o torgque value set o the motor. Thus
instrument failure can be avoided, Where as in high ongue
modors, instruments may deform or separate befone the
iorque value of motor is achieved. Henoe we can say thal
torguie controd is an important fclor o reduce NiTi fractore,

Flexural Fracture

When an instrument rotates in a curve, it gets compressed
on the inner side of a curve, where ax it gets stretched on
the outer side of the curve, With every 1807 of rotation,
instrument fexes and sretches again and again resulting in
the cyclic fatigue and subsequent fracture of the insirument.

[n large size files becanse of more metal mass, more of
tensile and compressive forces ocours, which may result in
carly fatipue of the instroment.

The elastic and fracture limit of NiTi rotary instrumenis
are dependent on design, size and taper of the instrument.
Thus 1o prevent instrument deformation and fracture, right
torgue value for each instroment should be calculated. Also
the maodors should have fine control of tongue values,

Conventronal endodontic motors do nod pllow precise

setting of torgue valiees, The lutest development with regard
T torgue controd 15 incorporation of the gear svstem with in
the handpieces which regulate torque depending on size of
the rotary sysbem,
Rotary Nickel Titaninm Files (RNT) are the leist resistant
files 1o breakage, 1 s been reported i the lnermure thi
MITI begins o microlracture as s00n a5 i s wsed in he oo
even with light touch. In the rotary hamdpiece, the
combimation of compressive and tensile stress canse fikes 1o
break even sooner, Unforunately the NiTh instnaments end
o fraciure without visihle waning,

{ Textbook of Endodontics !

Two things can be done to redouce the risk of NiTi

fracture:

1. Examine the file every time before placing it into the
el

2. Bend the file 1o at least B0 degree angle. every thme
before placing into the canal, 1o see if it will fracture
{Fig- 821k

Fig. B.21: To check whether instrument will fraches, bard e
14 10 B0° angle Dafond placing imd Fe cansl
FPrevention aof Breakage of Irstrnments when msing Nickel

= Titamwivim Rotary fosfranrents:
I. Use only torgue comtrolled electric handpiece for thaese
imstraments,
L Proper glide path muwst be establizhed before using
rotury liles, Le. getting the connl 1o st beasd size 15
before using them (Fig, 8.22).

Fig. 822 Estsbliah glide palk badare using robany iretumant
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3 Endodontic Instruments ) D

3. Use crown down method for canal preparation, By
this apical curves can be negotiated safely (Fig. 8.23).

PDFREE COMUNI DAD

Fig. 8.33; Lhas of cresn down lechnigque for caral praparalion

4. Frequent cleaning of futes should be done as it can
lessen the chances that debris will emer the micro-
fractures and resulting in propagation of original
fracture and finally the separation (Fig. 8.24).

Fig. B.24: Frequant claaming of Nules should De
dona o remove debvis

3

f,

1,

Do o force the file apically against resistance, Motion
of file poing into canal should be smonth, deliberaie
with 1-2 mm deep incrernents relative to the previous
imstrImsenL.

Remove the maximum possible pulp tissue with
browch before using rotary files.

. Canals should be well lubricated and imigated. This

reduces the friction between instrument and the

dentinn] walls,

Dentin mud colbected in the canal increases the risk

of fracture, 11 should be ¢leared off h:.' fmquum

ki gation,

Dhscard a file if it is bent, stretched or has a shiny

S,

Dy neot wse rodary micke] taniom fkes o e working

length specinlly in tecth with 5 - shoped canals, canals

with multiple and sharp curves and if there is difficuli

aevess of orfice because it can place stresses on the

mstrument which eall cross the brenking tomgue value,

In such cases apical portion of canal should be

prepared by hand files,

A file shoald be considersd disposable when:

a. It has been used in curved canals.

b. Despite of existence of excellent ghide path, if it
doesn’t cut dentin properdy.

YARIOUS ROTARY NICKEL
TITANIUM SYSTEM (RNT)

Since last many years innumerable amount of BENT file
ayatem have been made available. Though no system is
perfect, but of wsed in proper way, they con result in desired
canal shinpe. Various rotary nickel tinmiom systems available
in the market are Profile, Greater Taper files, ProTaper,
Ouantee, Light Speed System, K, sysiem and HERo 6472,
BaCe and Real World Endo Sequence file system.,

PROFILE SYSTEM

Profile instruments made by Tulsa Dental were ome of
the first NiTi instruments available commercially. This
gysteim was introduced by Dr Johnson in 1944
(Fig. 8.25).

Earlier Profile system was sold as seres 29 instrimenis,
In series 29, pi the constant rate of 29 percent. there has
advantage of smooth transition among the smaller files
but in lurger files, the greater gop may create ditficulties
during cleaning and shaping of the root canals, Afier
this profile senes were introduced with greater tapers of
19 s lengths and IS0 sized tips.
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Fig. B25: Profilas

Recommended rotational speed For profiles is 150-3000
RP.

Cross section of profiles show three equally shaped
Li-shaped grooves with radial lands (Fig. 8.26)
Central parallel core present in profiles increase their
flexibility.

They have negative rake angle (=207) which makes them
i cut dentin in planning motion. Profile instruments tend
i pull debsis out of the canal becanse of presence of
207 helical angle.

Fig. 8.26: Cross geciion of prolikes

GREATER TAPER FILES (GT FILES)

b

Lh b o

The GT rotury instroments possess o L-shaped file
design with 150 tip sizes of 20, ) and 40 and tapers of
(0, oM, 0UOE, 010 and 0012,

Accesspry OT fibes for use as orifice openers of 0.12
taper in 150 sizes of 33, 50, 70 and W) are also available,
The maximum dianseter of these instruments 15 150 mm,
Recommended rotational speed for GT fikes is 350 rpm,
Megative ruke angle of thess Diles makes them 1o scrape
the dentin rather than cutting it.

PROTAPER FILES

The ProTaper file hos a tnangelar cross section wnd 1=
varably tpered acrnss its cutting length (Fig. 8270 A
unigue feature of the ProTaper files is each instrumen

( Textbook of Endodontics

2

Fig. B2T: ProTapar lik

has changing percentage tapers over the kength of cutting
blades. This progressively tapered design improves
Nexibility, cuiting efficiency amnd the safety of these files,
Convex iriangular cross section of these imstrument
decrease the friction berween the blade of fle and he
canal wall while iwcreasing its culting efficiency
iFig. 8.28).

Fig. BL20: Cross sachon ol ProTeser files

ProTaper file has modified guiding tip which allows one
i follow cunal better and vanablbe tip dismeters allow
file 1o have specific culting action in defines aren of
canal withoul stressing instrument in other sections.
ProTaper file has a changing helical angle and pitch over
their cutting blades which reduces the instrumeni from
screwing inte the canal and allows better removal of
debris.

ProTaper fike acts inactive motion, this further increases
s efficiency and reduces torsicnal strain,

Length of fike handle is redeced from 15 w0 12,5 mm
which allows betier access in posterior ansas.

The ProTaper system consists of just three shaping and
three linishing files,

Shaping Files
These are termed as 5, 5, and 5, . (Fig. 8.29)
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Fig. B.29: Shaping fies; §,, 5. 5;

M identification ring on its gold colored hondle
Shorter length of 19 mm

Dwx dimmieder is 0.1% mm

Dy, diameter is 1.20 mm

There is increase in taper up to Dy, and then taper drops
ol g b D which incresses s Mexibiliny

*  Use is similar to Gates-Cilidden drills or orifice shapers.

S

Has purple identification ring on its handbe
Do diameter s (LT mm and Dy, i 1,20 mm
& Used to prepare coronal part of the root.

Sz

*  Has white identilication ang on i1s hangdle
+ Do dizgmeter is 0.20 mm and B is 1.20 mm
*  Lsed to prepare middle third of the canal,

Finishing Files

Three finishing fibes F,. F,, F, are used to prepare and finish
apical part of the root canal (Fig. 8300,

Fig. B.20: Finishing files; F,, F5 F,

Endodontic Instruments

) T

= Yellow identification ning
= Do diameter and apical taper is 20 and (L07,

= Bed identilicatson mng on handle
= Do diameter and taper is 25 and (U8,

= Blue eoboresd ring on handle
= Do diameter and taper 15 50 and (008,

Each instrument has decreaging percentage of taper from
I 1o Dy, This improves Mexibility and decrease the
pedential for taper lock.

QUANTEC FILE SYSTEM

1. Quantec file series are available in both cutting and
noncuiling tips with standard size of 25 Moo in .12,
010, Chid, 0.06, 0.05, 0.04, 0.03 and 0.02 tapers. (W02
tapercd Quantec file are also available in size 15-46{) MNo.
Choamiec system has a positive blade angle with two widse
radial Tamds and reliel behind the lands (Fig. B.31),

‘D

Fig. B.31: Cross section of quasiac fle

!_'l

3, This unigque design minimizes its confact with the canal,
thereby reducing the forque, nlso this design increases
the stremgth of the insiriment.

4, Cuantec system uiilizes the “gradunted 1aper technique™
o prepare a canal, It is twought that using & series of
files of single taper result in the decrenses efficiency us
the larger instruments are wsed, This happens because
more of file comes in contact with the dentinal wall
which makes it more difficult to remove dentin. Thereby
returding the proper cheaning and shaping of the canal,
But in graduated taper rechnigue, resricied contact of
arca increases the efficiency of the instrament because
now Forces wre concentrated on smaller area,
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LIGHT SPEED SYSTEM

I. Light speed system is engine driven endodontic
instrument manufactiured from nickel-titanism. These

‘hois needed as
“gpeed” of instrumentation is increased.

I, Light speed insirument are slender with thin parulie] shaft
and have non cutting tip with gaves glidden in
mniﬁgumli:m.

3. They are available in 21, 25, 31 and 50 mm length amd
ISCr Mo, 20- 1440,

Half sizes of light speed nsrwment are also avadlable
viz. 22.5, 27.5, 32.5. The half sizes are also color coded
as full enes with only difference in thit halfl size
instruments have white or black rings on their handles.

4, Cutting heads of light speed system has three different
peometric shapes -

i. Size 20-3short, non cutting tips a1 75" cutting
angle.

ii. Size 325 - Imgm (RINIH] 1.'I.1I!I!i1|..|:.:_ll|‘| al 1= |.:1|.1Ii.||g unl.:h:.

fii, Size 35-140-longer non culting tp with 21" culting
angle.

A, Cutting heads basically huve three mdial lands with spiral
shaped grooves in between,

K, ROTARY FILE SYSTEM

Dy John Me Spadden in 2002 in Morth America introdwced

K system,

1. K, files are available in taper of (LOZ, 0.4 or (.06 with

PSOF tip sizes. An Axxess handke design shortens the file

by 5 mm without affecting its working lengih.

They are Texible because of presence of variable core

dizmeter.

3 Cuming head of K system show three radial Llands with
relief behind two radial lands. Asymmetrically placed
fMutes. make the K; system with superior canal tracking
ahility. add peripheral strength to K, system, and prevent
Hmwil'la.' nbo the canal I'Fig. B30,

T

Fig. BN Cross section of kK, file sysiem

Textbook of Endodontics ;

4. K; hiles have positive rake angle providing them an
cffective cutting surface,

3. They wre color coded (o differentiate various tip sizes
and tapers.

6, Bawly shapers available i twper 0008, 0010, and 012 all
with tip size 25, are used o prepare the coronal third of

the canil
HERO 642
Haro High alaslicity in rotaton
b 0u0E., D04 and (.02 tapers

HEROD 642 (High Elasticity in Botation, (006, 0004 amd
(02 tapers) 15 wsed in “Crown down” technigque, between
0 and GOE rodations per minute (rpmd in a standand slow
speed contra angle air driven or electric motors.

Features

1. It has tnhelical Hedstorm design with sharp flutes
{Fig. §.33).

2. Due to progressively increasing distance between the
futes-reduced risk for himding of the instrument in root
cinal,

3. Larger central core - provides extra serength.

Usad an speed - 300 - 600 rpm.

5. Available in size - 030 - 045,

Fig. BF3: Croas saction of HERD 642

RACE FILES (Reamers with
Alternating Cutting Edges)

e

*  Race has salety tip and tnangular cross section. This
file has two cutting edges, first alicrmaes with a second
which has been placed at different angle (Fig. £.34)

= “Thas fike has an alternating spiral and has a cutting shank
giving variable piich and helical angles

¢ Warable helical angle and pitch prevents the file from
screwing into the canal during s working

#  Electrochenmcal treatment of these hiles provides better
resisionece fo cormosion and metal fatigue.
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Fig. B34: Cross-sechion of RACE fias

Advantages of RACE Files

Ls

Mon cutting satety tip helps in:

a. Perfect control of the instrument,
b, Steers clear of lateral canals,
Altemaling cutling edges

a. Reduced working time.

b, Lowest operation ongue.

€. MNon - threading or blocking effect

3

4,

RE
I,

Sharp cuitting edges

o Improved efficency,

b. Better debrizs evacuntion,

Electrochemical treatmend

i, Better resistance to iorsion amd metal fatigoe.

AL WORLD ENDO SEQUENCE FILE

Real World Endo sequence file system is recently
imtroduced in NiTi rotary system. During manufacuring,
these files are subjected to electropolishing for metal
rreatment. Ebectropolishing reduces the tendency of NiTi
files for crack propagation by removing the surface
imperfections.

Real World Endo sequence fibe sysiem bas a blank design
in such a way that alfernating comtact points (ACPs) exist
alomg the shank of the instrument. Beconse of presence
of ACPa, there is no need of radial lands, which further
make the mstrument shaper and thus more effective.
These files are available in 0.04 and 006 taper having
the precision tip. Precision tip is defined as o nencutting
tip which becomes active at D). This results im both safety
s well as edliciency,

Sequence files have variable pitch and helical angle
which further incrense its efficiency by moving the debns
out of canal amd thus decreasing the torgque caused by
debris accumulation,

They are worked al the speed of 430-600 RPM.
Sequence files come in package of four fkes each, 1.,
Expeditor file, (006 taper files in extra small, small,
roveclnuy and E:lq;:l: RFEK,

) —E

SONICS AND ULTRASONICS IN ENDODONTICS

The concept of using ultrasonics in endodontics was
suggestid by Richman in 1957, The pioneer research on
endosonics was done by Cunningham and Martin in early
1980, But these machines showed lots of problems like tp
design of instrument was not with sadium hypochlorite as
an irrigant, machines wsed to get blocked due to cryscal-
lization of MaCkCl in irrigation lines. Since then a lof of
changes have been made in endosonics for example Gp
design has been specifically turned for endodontie wse, eic,

Ultrasonic Endodontics

Ulirasomic Endodontics is hased on a system on which sound
gs an energy source (at 20 o 42 KHz), schivales an
embocdontic file resulting in three dimensional activation of
the fike in the surrounding medium, The ultrasonic systems
involve a power source 10 which an endodentic file is
atizched with a holder and an adapter. Ultresomc handpesce
wsies K - file oz a comal instrument (Fig. 8355, Before a size
15 can fully fumction, the canal must be enlarged with hamd
instraments to o size N, The irigants ane emitied from conds
odt the power source and travel down the file into the canal
i be energized by the vibrations (Fig, 8.36),

The oaly similarity between the ultrasonic and sonic
instruments is in imparting vibrational type of movement
for the root canal instrument, which they activate, The rest
of the features such @s the source of power, frequency of
wibwation, bype of handpiece and rool canal instruments used
are all different. Sonic instrurments wse compressed air line
at a pressure of 0.4 MPa, which is already available in the

Fig. 8.35: Erdosonic Hes
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Fig. B.BE: Diagram showing ensrgizad
irrigating solution using Wirasonics

dental unit setup, a2 W15 source of power, There are 1wo
options for irmgating the ool canal while wsing sonic
handpieces, Either the water line of the demtal units ¢an be
artached 1o the somic handpiece, or the water can be cut off
and the dental assistant can antroduce sodiem hypochlonie
froan a syringe. Sanic handpieces impart vibeations usually
in the fregiency of 1,5-3 kHz with provision for sdjusting
Lhe Ep:q,'u:nl;:,r, i the foem of & :|‘1'1LE ol the h:n'h]pi&t:i,!.
Files that are used with sonic handpieces are the Rispi
somic, Shaper somc and the Helio sonic. All these insine-
ments have safie ended non cotting tp 15220 mm in lengibh.
The ISC sizes of these instruments range from 15 o 40,

Cavitation and Acoustic Streaming

Cavitation is defined as the growth and subsequend violent
eodlapse of o small gas filled pre existing inhomoegeneily in
the bulk fluid . This motion results in development of shock
wave, increased tempersture and pressure and free mwbical
formation i the Mo (Fig. 837 LCavitaton has been shown
uscful in removal of tooth deposiits in scaling procedure bal
during 15 use in ool canal regarding cavitation phenao-
menon, following points are o be considered:-

*  Threshold pewer setting at which this phenromenon
occurs 15 beyond the range that is normally used for
endodontic purpose.

= Cavitation depends on free displacement amplitude of
the file. During root canal therapy, when file movement
is resiricted, this phenomenon is impossible 1o
achieve,

Fig. 8.37: Cavitaton produced by ulimsonics

Textbook of Endodontics

Acoustic streaming is defined as the generation of time
independent, steady unidirectional circulation of fluid in the
vicinity of a small vibrating object (Fig. 8.38). This flow of
liguid has a small velocity, of the order of a few centimeters
per second, but because of the small dimensions involved
the rate of change of velocity with from the is high, This
resulis in the production of large hydrodynamic shear
siresses around the file which are more than capable of
dismupting most biological matenal, In emndodontic file the
greatest shear stresses around the points of maximum
displucement, such as the tp of file and the antinodes akong
its length in the canal., therefore §t may be of benefit to
preheat the irmgim in the reserveir within the énsdosonic
umit.

Acoustic Streaming

AndusElic
micresirmaming

Uses of Endosonics
Access Enhancement

Performing necess preparation with burs con lead 1o gauging
of the pulpal Noor and sides of the chamber. But wse of
round or tapered ulirasonically sctivated diamend coated
tips has shown to produce smooth shapes of access cavity.

Ovifice Location

Ultrasonic instruments are very useful in removal of the
chamber calcifications as well as roughing for canals in
isthmus and locating the canal orifices

The roughing concept invelves using an endodontic wp
in back amd forth brushing motion along a groove in the
pulpal floor, By troughing there is better remeoval of nssue
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in the isthmus between the canals, amd conservation of the
1ooth struciume,

PDFREE™8#48% DAD ODONTOLOG CA

Studies have shown the use of endosonics have resolted in
cleaner canals, There is a synergetic action of the physical
action of the tip along with the chemical action of the sediom
irrigamt.

Avcoustic streaming forces with in the irrigant together
with the oscillution of the mstrument are gzeful for
dislodging out the debris out of the canal.

Sealer Placement

Omne of the method of sealer placemeant 15 by wsing an
ultrasonic file which runs without fluid coolant. A recent
study found ultrasonic endodontic sealer placement
significantly superior 1o hand reamer placement. A common
problem encountered with this technigque is the “whipping
up” of the cement in the canal and causing it 1o set
prematurcly. This problem can be solved 1o an extent by
replacing the Zn0-Eugenol sealer with a resin sealer like
AH-26,

Guita Percha Obturation

Moreno first suggested the technigue of plasticizing guita-
percha in the canal with an ultrasonic instrument. His
techmigue advocated the placement of gutta-percha points
i virtually fill the canal, The attached endodontic instrument
1% then inserted into the mass and the ulirasonic instrument
is then activated. The gutta-percha gets plasticized by the
friction being generated. Final vertical compaction is done
with hand or finger pluggers.

MTA Placament

MTA iz a wonderful material with many wses, But ils
placement is difficult becanse of its sandy consistency, Low
powered ulirasonics can be used o vibrate the material into
position with no voids.

Endodontic Retreatrment

1. Imiraradicalar post ressoval
Tecth that present with intraradicular posts and
periapical infections can be difficult to retreat from a
coronul approach. Many wechnigques have been devised
i aid in remowal of posts from root conal spaces, of
which ultrasonics are highly efficient as post removal
can be achieved with minimal boss of teoth stracirs:

) ___i25]

and decreased risk of other root damage. Ulirasonic
instrumentation for post removal typically imvolves
removing cononal cement and buildup material from
around the post, then activating the tip of the ultrasonis
instrument against the metal post. The wltrasound
cnergy transfers o the post and breaks down the
surrounding cement until the post loosens and 15 easily
removed.

ii. {Fufta-percha removal
Studies have shown that Ultrasonic imstrumentstion
alone or with a solvent is as effective as hand
instrumentation im removing guita percha from rood
canals, Although ulirasonic instromentation regquires
less time than hand instrumentation to attain the
working length, it uses significantly more solvent
(chlosofonm or halothane ) begause the solvent not only
acts @s an irrigant but also gets volatilized.

iti. Silwer point removal
A conservative approach for removing defective silver
points has been suggesied by Krell. In this techmique,
a fine Hedstrom file is placed down into the canal
alongside the silver point. The file is then enervited
by the wltrasonic p and skowly withdrosm. Ulirasonics
with copious water irrigation along with gentle up and
down strokes is quite effective in net only removing
silver poinis and broken files, but spreader and burs
tips as well.

It is apparcnt that no automated device will answer
all needs in cleaning and shaping. Hand instru-
menation is essential 1o prepare and cleanse the apical
canal, no matter which device, sonic and ultrasonic 15
used Later. Both ultrasonics and sonics will be o useful
adjunct in endodontics if their limitations and
charscteristics are fully understood.

INSTRUMENTS USED FOR
FILLING ROOT CAMALS

Spreaders and pluggers are the instroments used 1o compact
the: gutta-percha o root canal during obusation (Figs 8.39
and 8400, The use of instrument depends on the echnigue
employed for obreraion,

Earlier there used to occur the discrepancy in spreader
size amnd shape with the gotta-percha points but ino 154K,
ISWADA  endodontic standardization committee
recommended the size of 1545 for spreaders and 15- 140
for pluggers, Hand spreaders are made from stainless steel
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Fig, B.3%: Spraaders

and are designed to facilitate the placement of accessory
guitn-percha points around the master cone during lageral
compaction technigue (Fig, 8410 These spreaders do not
have standandized size and shape,

Finger spreaders ane shorter in length which allows them
to afford a great degree of tactile sense and albow them to
rodade freely around their axis, They ore standardized and
color coded 1o match the size of gutta-percha points
iFig. 8.42),

They can be manufaciured from stainless steel or now a
day from nickel tiranium. Stainkess steel spreaders may pose
difficulty in penetration in curved canals, may cause wedging
anil roe fraciure if forced dunng compaction. Stuinless siecl
spreaders alwo produce great stresses while compaction.

{ Textbook of Endodontics

Fig. B41: Use of pluggér during compaction of wam Gula-pacha

—ﬁ'

Fig. 8.42: Sprepcer wilh poinbed and

NiTi spreaders are recently introduced spreaders which
can penetrate the curved canals and produce less stresses
during compaction. But they may bend under pressure
during compaction. So, we can say that combination of both
tvpes of spreaders, i.e. stainless steel and NiTi is recom-
mended for compaction of gutta-percha, NiTi spreaders in
apical area and stainbess steel in coronal part of the root
canal.

Pluggers consist of diameter larger than spresder and
have blunt end (Fig. 8.43). They are used w compact the
warm guttp-percha venbcally and Laterally imnto the oot canal,
They may also be used to carry small segmenis of guita-
percha into the canal during sectional filling technigue
(Fig, 5443,

—

Flg. 8.43: Pugger with fial end
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Fig. B.44: Uss of plugger during compaction of wanm putia-perchs

Calcium hyvdroxide or MTA like matenols may also be
packed into the canals using pluggers,

Care should be taken with spreaders and pluggers while
compacting the gutty percha in canals, They shoukbd be
cleaned prior to their imsertion in to the canal; otherwise the
sef seaber from previous insertion may roughen their surface
and may pull the cone outside the canal rather than packing
it, Alzo ane should discard the instrument when it has
become bent o serewed o avold instrument separstion
while compaction.

SURGICAL OPERATING MICROSCOPE (SOM)

Use of microscope in endodontics was first introdoced in
1990 s amad since its introduction in endodontics there has
been made preat change in the way emdedontics is done
and has also affected the suceess rate of endodontic therapy.

Most of surgical microacope come with three 1w five
steps of magnification ranging from 3x o 27x. The light
wOUFCE 1% I|.u:uu|]'_l,' 10 o 150 wean hh:gv&n bl commected
to the microscope via a high efficiency fiber optic cable.

Tiv wee SOM in endodontics, one should have apecially
designed micro instruments for example files specially
designed for this are called microopeéners, similarly other
instruments like micromirrors are used with SO0,

Before using SOM, rubber dam placement is necessary
because direct viewing theough the canal with microscoqe
15 dafficuly, so a murror 15 needed o rellect the canal. But
without the use of rubber dam, mirror will fog soon

Endodontic Instruments

)

To maxsmize the access and quality of view there should
be 45" angle between the microscope and the mimoers.

USES OF ENDOMICROSCOPE

S0M is useful in all aspects of endodontic therapy from

dingnosis o evaluation of final oburation.

1. Diagnoiis

a S0M allows calcified, irregulanty positioned or
pocessory canals 10 be Found with ease and thereby
incressing the success rate and decreasing stress,

b, 500 helps to detect microfraciures which are ot
visible with naked eve.

¢ Missing canals (most common MEB, of maxillary
miokar) can be suceessfully located by wse of endo-
microscope,

Remaoval of foreign materials like cast post and cemen

filing muadenal, can be easily accomphished by ats wse,

3. The erdodontic retreatment invelving the remowal of
sCrew posis, separated instruments, sillver points can be
puided by use of endomicroscope,

4. Perforation repair can be precisely done by use of S0M
by accurate placement of the repair material and by
précised muanipulotion of the tissue,

5. Evaluation of the canal preparation can be accurately
done by use of endomicroscope,

f. S0M is also useful in evaloation of the final ohioration
of root canals, With the help of 50M one can assess the
irregularly shuped and poorly obturated canals, and
quality of apical scal.

7. Intracanal isthmuos communication can be well assessed
by use of endomicrmoscope,

b

MINERAL TRIOXIDE AGGREGATE (MTA)

Mineral trioxide aggregate (MTA) was developed by Dy
Torabingjad ar Loma Linda University in 993,

Composition

Tt is availahle in two cobors - White and Grey color
Grrey ool « I comtmins trcalciom silicate,

Dicalcium silicute,

Tricalcium aluminate

Bizrmuth oxide

Calcium sulfare

Tetracalcium aluminoferrite
Wihire codoner-It has same composition as that of grey color
MTA except the lsck of tetrocalciom alumino-ferrite,
Consequently. it is white in color.
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Properties

1. Py of MTA is 12.5 (When set) so, it has hiological
and histological properties similar to calcium

PDFREE  Qistidhibd)AD ODONTOLOG CA

2. Sewing time is 2 hours and 45 minwies,

3. Compressive strengih is 40 MPa immediately after
setting and 70 MPa afier 21 days,

4. Contrast to Ca{OH}, it produces hard seiting

nomresorbable surface.

It se1s in @ moist environment (hydrophilic in nafure).

It has low solubility,

It shows resistance 1o marginal leakage,

It also reduces hacterial migration.

It exhibits excellent biocompatibility in relation with

wilal tissues,

The compressive strength of MTA is equal 1w [RM

and Super EBA but less than that of amalgam.

1. MTA is also known as Portland’s cement except for
addition of bismuth oxide which is added for
madifving its sefting properties, [ts consistency is
similar to very hard cement, which can be compared
T concrele.

Commercially it is available under the name Pro Root
MTA (Dentsply ).

Manipulation of MTA

To prepare MTA, a small amount of ligrid and powder are
mived fo putty consistency, Simce, MTA mixture 15 o Joose
gramular ageregate (like concrete cement) 1L doesn § stick
very well to any insfrument, It can™t be carried out in cavity
with mormal cement cormier and thus hos w be fried with
Messing gun, amolgam carreror specielly designed carrier,
Once MTA iz placed, it is compercted with burnivhers and
slerplinggers. Unbess compacied very lightly, the loosely
bound aggregate will be pushed out of the cavity. Mext. a
seerd! damygr corfon pelfer is wed o genily clean the resected
surfoce and fo remove any excess MTA frome cavity,

© g e

Advantages of MTA

1. Water based chemistry, so requires moistune for setting
2. Excellent biocompatibility

3. MNormal healing response without inflamimation

d, Least toxic of all the filling materials

5. Reasonably radiopagque

f. Bacteriostnlic in noture

7. Resistance o marginal leakage.

Disadvantages of MTA
1. Difficalt to manipulase

Texitbook of Endodontics :

2. Long setting time (3 - 4 hours)
5 Costly,

Precautions to be taken for MTA

1. MTA material should be kept in closed container to avoid
IS Ire

2. MTA must be stored in dry area

3. MTA material should be immediately placed after mixing
with liguid, to prevent dehvdration during setting

4. Do not irrigate after placing MTA, remove excess waler
with muoist cotion pallet

5. Adding too much or o lidle Hguid will reduce the
wltimate strength of the material

6. MTA material usually takes 3 - 4 howrs but the working
ume is about five minutes, If more working time is
needed, the mixed material shoubd be covened with a

madst gavge pad o prevent evaporation.

Indications of use of MTA

I. As a pulp capping material.

2. For the repar of rood canals as an apical plug during
apexification.

3. For the repair of root perforations during root conal
therapy.

4. For the repair of rool resorptions,

5. Ax amot end filling material,

Clinical Applications of MTA (Fig. 8.45)

1. Pulp capping: Vial pulp therapy 15 indicated in some
cases. By placing MTA over the exposed area often

Fig. 6.45: Clinical applications of MTA
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Endodontic Instruments

allows healing and preservation of vital pulp without
further treatment. Rinse the cavity with sodium
hypochlonte to disinfect the area, Mix the MTA with

PDFREE COVERMghAterilemaney fergi oy aguity consistency. Apply

it over the exposed pulp and remove the excess. Blot
the area dry with a cotion pellet and restore the cavity
with an amalgam or composite filling material,
Aperxification: MTA is excellent material for
apexification because it creates a permanent apical plug
af the outset of treatment,

Vital puelp: lsolate the tooth with a rubber dam and
perform a pulpotomy procedure. Place the MTA over
the pulp stump and close the woth with temporary
cement until the apex of the woth closes up.

Newr vited prlp: laolate the woth with a rubber dam ancd
perform root canal treatment. Mix the MTA and compact
it to the apex of the woth, creating a 2 mm thickness of
plug. Wait for it to set; then fill in the canal with cement
and guia percha,

Iuternal and external roof reserption: The root
resorplion 15 an idiopathic condition resulting in the
breakdown or destruction of the ot structure. In the
cose of internal root resorprion, isolute the woth and
perform RCT in the wsoal manner. Onee the canal has
been cleaned and shaped, prepare o pulty mixture of
MTA and fill the canal with it using a plugger or guita
percha cone and obturate the canal, In the case of
extermal resorprion, complete the rood canal therapy for
that tooth, Faise a flap and remove the defect on the
root surface with a round bur. Mix the BMTA in the same

3.

) -

meanner as above and apply it o the rool surface, Remove
the excess cement and condition the surface with
tetracycline, Graft the defect with decalcified freere
dried bone allograi and a caleium sulfate barrier.,
Perforation: Perforations are the result of procecural
error in which communication between the pulp canal
and pericdontal tissues oocur. First finish cleaning and
shaping of the perforated canal. Irrigate the canal really
well with sodium hypochlone and dry ot with a paper
point, IF the perforation 15 down at the mad o apical
third, then follow the directions for treating an int@eomal
resorpdion, If the perforation is closer (o the coronal third.
then oblurate the conal with gutta percha as usual. Mexi,
remove the guita percha below the perforstion using the
Pesso reamer. Mix the MTA and fill the rest of the canal
up with a plugger.

Root = ewd filling: Root end filling is required when an
endodontic case can best be treated or retreated with a
surgical (exira radicular) rather than intra-radicular
approach. MTA has shown excellent sealing ability amnd
allows perirndicular healing when used as 8 root end
filling material during periradicvalr surgery.

First, gain aceess o the root-end and resect the moot
end with a surgical bur, Prepare a class | cavity
preparation. Isolate the arca and achieve hemostasis. Mix
the MTA sccording o manufacture's instructions.
Condense the MTA material into the cavity using a small
plugger. Excess cement is removed with the help of maoist
pange. Confirm with the help of radicgraph.
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Introduction
Pulp Cavity

Wi e s ies W

INTRODUCTION

For the secoess of endodontic therapy, the knowledge of
pulp snatomy cannot be roled oot, Bt 15 essential 1o have the
knowledge of normal and wsoal configuration of the pulp
zavity amdd 1ts variwtions from the normal,

Before starting the endodontic therapy after cormect
dignosis and treatment planning, one must lave thosowgeh
knowledge of pulp anatomy. The pulp cavity must be
mientally visualized three dimensionally, In addition 1o
general morphology, variations incanal system must be kept
in mind while performing the rool canal therapy.

PULP CAVITY

Various studses have been conducted regarding the anatomy
of pulp cavity of teeth, The pulp cavity lies within the tooth
and is enclosed by dentin all around excepr at the apical
forumen. It is divided into two—a coronal and o radicolar
portion. The coronal portion, ie. pulp chamber (Fig. 9.15
reflects the extermal from of crown, The rool of pulp chamber
consists of dentin covering the pulp chamber occhusally or

Internal Anatomy and
Access Cavity Preparation

Common Canal Configuration

Variations in the Internal Anatomy of Teath
Factors Affecting Internal Anatomy
Individual Toath Anatomy

Access Cavity Preparation

Access Cavity of Anterior Teeth

Access Cavity Preparation for Premolars
Access Cavity Preparation for Maxillary Mo
Access Cavity Preparation for Mandibular Mol
Managing Dilficult Cases for Access Opening

— Rpod canalg

Fig. 5.1: Diagram showing pulp cavity

incisally. The foor of pulp chamber merges into the foo
cinal af the orifices. Thus canal orifices are the openings in
the floor of pulp chamber leading into the roor canals
(Fig. -2}

The oot canal extends from canal onifice to the apical
foramen. In amteror eeth, e pulp chamber menges inio
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the oot canal (Fig. 9.3) but in multirooted posterior teeth
this division becomes quite obvious (Fig, 9.4},
Lisunlly a root canal has curvature o constriction befone
PDFREE C@ivubdtARD «pBON T Oh(Disk G be smooth or sharp,
single or double in form of letter “57,

The eementodentingl funcfion is the point in the canal,
where cementum meets dentin, The position of CDJ varies
bt uswally it lies 0.1 mm from the apical foramen (Fig. 2.5).

The root canal tresmen of apical part of ool is difficult
sometimes becawse of presence of accessory and lateral
canals, pulp stones, varying amounts of imegular secondary
dentin and areas of resorption.

The main problems asociated with apical part of roo
are ils variability and unpredictability. Because of greal Fig. 9.4: Pulp canity of posianor leelh
variation in size and shape, problems may occur during the
endodontic treatmend In teeth with muliiple canals, isthmuos
is often found, An isthmus is o narmow, ribbon shaped
communication between two rood canals which can be
compdele (Fig, 9.6) or incomplete, i.e. a fint communicstion
(Fig, 9.75 It contains pulp or pulpally derived tissue and

Monin!

) ,‘ i H.._-,w;.m::m
- J

Fig. 5.2 Pulp orfices indicaling cpenings of roal Fig. 8.6: sthmus-compien
canals in ! foor of pulp chamber

Fig. B.7: Incomplahe isthimis

acts as slore house for bactenn so the isthmus should be
wiell prepared and filled if seen on nesected ool sirface,

COMMON CANAL CONFIGURATION

Warious researches have been conducted to study normal
Fig. 9.3: Pulp cavey of anbarior besih and varigtions in pormal anatomy of pulp cavity, but
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exhaustive work on canal anatomy has done by Hess, He
studied branching, anastomioses, intricate curvatures, shape,
sie und pumber of ool canals in different eeth, Others

PDFREhiati M DO FOhGER@Rmy of pulp ar:
Wheeler, Rankine-Wilson, Weine, Penh, eic,

In most cases, number of root canals cormesponds with
mermiber of ooy bul @ fool may have more than one canal.
Digspite of many combinattons of canals which are present
in the roots of teeth, the four categories of rool canal system
can be described, These ane as follows:

I. Type I: Single canal from pulp chamber 1o apes

(Fig. 2.8),

—

Fig. 5.8: Type | rool canal syalem
2. Type HI: Two separate canals beaving the chamber but
exiting as one canal (Fig, 9.9,

=

Fig. 9.9: Typa N roct canal system

3. Twpe TN Two separate canals leaving the chamber and

exining as two separate foramina (Fig- 9. 100

=

Fig. 8.10c Type |l ool canal system

4. Typre IV: One canal leaving the chamber but dividing
inio two separate canals and exiting in two separate

foramina (Fig. 9.11%

Virtneor have also siuchied the canal anatomy extensively.
Hei established eight different classificution of pulp anatomy

Taxtbook of Endodonitics i

Fig. 8.11: Typa IV rool canal syalem

rather than fowr, Classification for root canal system as

given by Yerwc (Fig, 9,120

= Type I: Single canal from orifice to apex.

*  Type I Too canals leaving the pulp chamber bar joaming
shaartly before apes

= Type M Ome canal deviding imio pao sathim the baody ol
the root and then again forming one canal.

«  Type IV Two canals exiting inbo 1wo apices,

= Type V2 One canal leaving the chamber dividing into
two with rwo apices,

= Type VI Two canals leaving the chamber merging in
boddy and then redividing into two apices.

= Type VII: One canal leaving the chamber, dividing and
then rejoining in body of the root and finally redividing
I Two apices,

= Type VI Three canals from chomber o apex.,
This classafication does mol consider F‘u‘ruxihle |‘.u,:|.\.il'u,|nx

of auxillisry canals or ponion at which apical foramen exit

oy

Typa | Typa Il Type lli

L4

Type I Type v Typa Wl

LA

Typa ¥l Twpe Wi

Fig. 012 Vamussd's classification of mot canal syshem
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; Internal Anatomy and Access Cavity Preparation )

Methods of Determining Pulp Anatomy
1. Amiomrc studies: The knowledge of anatomy gaimed

WMMT_ET&IE&KH i t,H1|'|I|!|.-::I:I||:|' s

. Hudirr#rﬂ_rﬂjén:' v el Hadn'lﬁm'plh wre alsg uselul n
astessing the root canal anatomy. Bui very good quality
of radiographs is needed for this purpose, Singe
radiographs are two dimensional piciure of a three
dimensional object, some erroms may occur by them.

VARIATION IN THE INTERNAL
ANATOMY OF TEETH

The canal configuration can vary in some cases because of
numerous reasons Tike development anomalies, hereditary
factors, trauma, etc. Usoally the variations in roof
marphodogies tend o be bilateral,

Commonly seen Anomalies of
Pulp Cavities are as follows:

Lingual Groove

Inis & surface in-fobding of dentin directed From the cervical
portion iowards apical direction. It is frequently seen in
miasillary Interal incisors

It is wsually associated with deep narrow periodontal
pecket which often communicates with pulp cawsing
endodontic-periodontal relationship, Prognosis of such teeth
is oo and treatment is difficult.

High Pulp Hormns

Commanly high pulp horns are found in recently erupted
teeth (Fig. 9,130 So there are chances of pulp exposure in
these teeth by carics or accidendal cavity preparation.

C-shaped Canals

This tvpe of conal 15 wsuplly found in mandibular molars,

They are named =0 because of its mosphaology, Palp chamber

in C-shaped molar is single ribbon shaped with 180 degres

arc or more (Fig, 9140 Root structune of C-shaped relar

has various anatomic varigtions below the orifice level. I

haes been divided o o basic groups;

1. Single ribbon shaped canal from onfice o apex

2. Three or more distinct camals below C-shaped orifice,
The prognosis of root canal tneatment in such testh is

guestionable becavse of complex internal anatomy,

Therefore, (o increase the success rute in such cases,

additional treatment measures such as use of nurgi.-l‘:ul

Fog. B.14; C-ahapad canal sysiem

operating microscope or microtomography of rood canals
should be taken.

Presence of Extracanals

More than T percent of maxillary first molar have shown
the oocurrence of second mesiobuceal canal, und this s
found to be most common reason for retreatment of
maxilbary molars. Loecation of cnfice can be mode by
vizualizimg a point at the imersection between a line running
Frovm mesiobaocsl o palmal canal and a perpendicalar from
the distobuccal comal,

In mandibular molars exiracanals are found in 38 percent
of the eases, A second distal conal 15 suspected when distal
canal does not lie in midling of the tooth.

T caivals in mandibailar pscisor ane r&purlu;] mn 41
percent of the coses, And among mandibular premolars more
than 11 percent of teeth have shown the presence of two
camals, In most of the cases no s arefrces are bocaied
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for two different canals. Usoally the lingual canal projects
Frowm the wall of main buccal canal ot an acole angle.

PDFRHMIaceratian®AD ODONTOLOG CA

Dilscerations is an extrasordinary curving of the roots of the
teeth. Eriology of dilacerations is usually related w travima
during the root development in which movement of the
crown and o part of root may result in sharp angulation after
b completes development (Fig, 2.13),

Dens in dente or Dens Invaginatus

This condition represents an exaggeration of the lingual pat
(Fig. 9,165 Most commonly mvolved teeth are permanent
maxillary lateral incisors, This condition may range from
heing superficial that is involving only crown part to pit in
which both croan and root are involved. Tooth with dens
imvaginaius has tendency for plague sccumulation which
predisposes it o early decay and thus pulpitis,

Dens Evaginatus

In this condition an anomalous nebercle or cusp s koced
on the occlusal surface (Fig. 9.17). Because of occlusal
abrasion, this wbercle wears off fast causing early exposure
of accessory pulp horm that extends into the bercle. This
may further result in perirndicular pathology in otherwise
caries free teeth even before completion of the apical ooy
development. This condition is commonly seen in premolar
teeth.

Taurodontism

This condition is named 50 because it resembles eeth of
bull. In taurodontism, teeth show elongated crowns or
apically displaced furcations resulting in pulp chambers
which have increased :.I.l'H'L‘\'I:I-lJL'ElI.h.'!I hEighl.Th'lx camsditson
is commonly seen associated with syndromes like

Klingfelter syrdrome and own symdrome.

Variations in the Internal Anatomy:
Lingual groomes

High puip horms

Crshaped canals

Prasence of exira canals
Dilacarations

Dians in dente

Dens evaginatus

Tauradorlism

Textbook of Endodontics !

Fig. 9.16: A diaceraled root with sham angulation

Fig. B.16: Dans in deria

Fig. 9.17: Dens swvaginahus

FACTORS AFFECTING INTERNAL ANATOMY

Internal anatomy of teeth, e, pulp cavity though reflects

the taoth form, vet varioos environmental foctors shether

physiological or pathological affect its shape and size
because of pulpal and dentinal resction o them. These
factors can be enlisted as:

1. Age: With advancing age, there 15 continued dentin
formation causing regression in shape and size of pulp
cavily (Fig, 918}, Clinically it may pose problems in
locating the pulp chamber and canals.

2, Ireftanis; Vartous ireitants whether in form of caries,
penodontal disease. attrition. abrusion. erosion, cavity
preparation and other operative procedures may
stimulate dentin formation @ the base of wbales in the
underlying pulp leading to alteration in intemal aratomy,
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; Internal Anatomy and Access Cavity Preparation )

A, Caleific metamorphosiz: Besult commanly as a nesult
of irauma o o recently erupted tooth,

4. Caleifications: In form of pulp stones or diffuse

PDFREE  GOivuistisknA re QBN (a0 ©@/Ahamber and the
radicular pulp. These are either normal or may form as
a result of imitstion. These alier the internal anatomy of
teeth and may make the process of canal location difficult
{Fig. %.19.

5. Resorpiion: Chronse miflammation or for unkoown cause
internal resorption may result in change of shape of pulp
cavity making the treatment of such testh challenging
{Fig. 9.2,

Factors Atfecting Internal Anatomy:
Age

Irritemis:

Calefic metamonphosis

Canal caleilicatons

FRessorption
f._'- | {.|'____

Fig. 9.18: Alrophy in stre of pulp canity with advancing age

- 7L

" & & & &

Fig. 8.15: Pulp stones makes the peocass ol canal lecation dfcul

=

Fig. 920 iniomal resampson

INDIVIDUAL TOOTH AMATOMY
Maxillary Central Incisor (Fig. 3.21)

Average Tooth Length

The average length of the maxillary central incisor is 22,5
mm. The average pulp volume of this tooth is 124 mm®.

Pulp Chamber

It is located in the center of the crowm, equal distance

from the dentinal walls,

= PMesiodistally, pulp chamber follows the oatline of the
crown and it 1s ovoid in shape,

*  Buccopalatally the pulp chamber is nafrow as it

transforms into the rood canal with a constrction just

apical o the cervix,

P\P

PAS

Fig. 5.21: Maxillarg cantral rcipar
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#  In young patients, central incisors usually have three
pulp koms that comespond to enamel mammelons on
the incisal edge.

PDFREE COMUNI DAD ODONTOLOG CA

Root Canal

*  Usnally central incisor has one roof with one root camal,

¢ Coronally, the root canal is wider buccopalatally.

*  Coronally or cervically, the comdgl shape s ovod i ¢ross-
section bul in apical region, the canal is round.

*  The rood canal differs greatly in owtline inomeseodistal
and labiopalatal view,

a, Mesidistal view shows a fine straight canal.

b. In labiopalwal view the canal s very much wider
and often shows a constriction just apical to the
cervix.

»  Usually Isteral canals are found in apical third,
#  Moast of the time. the root of centrul mcisar s found Lo

[ xl;r.:.i!'jll.

Clinical Considerations

# A pulp hom can be exposed following a relatively smeall
fracture of an incisal cormer in the young patsent.

*  Placing the access covity too Do palstally makes straght
line access difficuli-

* In order to clean a nbbon shaped canal effectively,
the operator relies on the effectiveness of irrigant
snlutions.

Maxillary Lateral Incisor (Fig. 9.22)
Average Length

The average length of maxillary lateral mcisor s 21 mm
with average pulp volume of 11.4 mm’.

%

Fig. 822 Maxilary lateral incisor

Textbook of Endodontics i

Pulp Chamber

Thie shupe of pulp chamber of maxillary lateral mcsor is
sirmalur 1o that of maxillary central incisor but there are few
differences,
[. The incisal outline of the pulp chamber tends o be
more roaindied,
[I. Lateral incisors wsually have two pulp horns,
corresponding 1w the development mammelons,

Root Canal

+  Root canal has finer dimmeter than that of central incisor
though shape = simular to that,

= Labiogalatally, the canal is wider and wsually shows
constriction just apical to the cervix,

#  Canal i ovoid labiopalatally in cervical third, ovoad in
middle third and round in apical third.

- ."kpi:.::l.l nsgi-:m of the canal s wsoally curved in a pu.l:llal
direction.

Clinical Considerations

*  Cervical constriction may need to be remaoved duning
coronil preparation 1o prodece a smooth progression
from pulp chamber to root canal.

= Since palatal curvatore of apical region is rarely seen
radiographically, during cleaning and shaping ledge
formation may ocour at this curve, This may resalt in
root carsl filling shom of apex and other problems.

*  Apical curvatere can also complicate surgical procedimes
like root end cavity preparation amd oot resection.

Maxillary Canine (Fig. 9.23)
Average Tooth Length

[t is the longest wath with an average length of 26.5 mm
with average pulp space volume of 14,7 mm?®,

/-

Fig. BuEd: Masilary carirs
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: Internal Anatomy and Access Cavity Preparation )

Pulp Chamber
+  Labopalatally, the pulp chamber 15 almost toangular

PDFREE \ l_:!T! “:.- I]Wﬂ@%ﬂ resembling a Mlame,

AT cervix, there can be consirictions sometimes

*  In cross-section it is ovoid in shape with larger diameter
lahiopalatally

= Lismally one pulp hom is present corresponding to one
CUsp,

Root Canal

*  Mormally there s sinple rool canal which s wider
labropalatally than in mesiodisial aspect

¢ Crosse-section al cervical and middle third show its oval
shape, an apex 11 becomes creular

«  Canal 15 wswally straight but may show a distal apical
curvae,

Clinical Congiderations

#  Cervical constriction needs 1o be shaped during coronal
flaring to produce uniformly tapered preparation

*  When long, sclerosed canal is being prepaned, care miwes
be token to avoid blockage of the root canal

= Surpicil secess sometimes becomes difficull because of
their bong length,

Maxillary First Premolar (Fig. 9.24)
Average Tooth Length

This tosoth has EEr'u:'ru.”y Py rols -.-.-||:|-| ey Canals and
average lengih of 21 mm. The pulp space volume of

maxillary first premolar is 18.2 mm®.

.rﬁﬁ

Fig. 5.24: Mawilary first pramolas

) a7
Pulp Chamber

*  Pulp chamber is wider buccopalatally with 1wo pulp
homs, comesponding to buccal and palatal cusps

« ool of pulp chamber is coronal 10 the cervical line

*  Floor is convex generally with two canal orifices.

Root Canal

* Maxillary first premolar has two rools in most (=605 )
of the cases but cases with single oot or three roois
have also been reported

*  Buccal canal is directly under the buccal cusp and palaal
cinal 15 directly under the polatal cusp

= Croas-section of rood canals shows oveld shape in
cervical thind with larger dimensions buccopalatally
At msddle and apical third, they show circular shape in
CrOss-3eclion

= The root canals are usually straight and divergent.

Clinical Considerations

#  To locste both the canals |!|r|.'|Fu£r|:|.', a glu'ﬂ.l |..||..|:_|.|i|:.l i
rudiograph should be taken from an angle so as to avoid
supermposition of caals,

*  Awoid over flaring of the coronal part of the buccal root
i pvond perforation of palatal groove present on it

*  Surgical procedures on first premolar should be given
more considerstion since palatal oot may be difficult to
reach

= Inmaxillary first premodar, Gailure o observe the distal—
axial inclination of the tooth may bead 1o perforation,

Maxillary Second Premolar (Fig. 9.25)

Average kength of maxillary second premodar is 21,5 mm.
Average pulp volume is 16.5 mm’.

Fig. 9.25: Maxilary second pramodar
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Pulp Chamber
#  BMaxillary second premaolar usually has one roof with o
single canal, but shape of canal system is vanable

PDFRBE Fufp\alishbiey i wide M €op eI And narrower in

mesiodistal direction
*  In cross-section, pulp chamber has narrow and ovoid
shape.

Root Canals

*  Inmore than 60 percent of cases single root with single
canal is found. There may be a single canal along the
entire kength of the ool

= [f there are two canals, they may be separated or distinct
akong the entire length of the root oF they may merge 1o
form a single canal as they approach apically

= Canal is wider buccopalatally forming a ribbon like
shape

= AL cervix, cross-section shows ovoid and narrow shape,
at middle third it is ovoid which becomes circular in
apical third.

Clinical Considerations

= Narrow pbbon like canal 15 often difficult 1o clean and
abturate effectively

= Care shoubld be aken o explore, clean and obturate the
second canal of maxillary second premolar (40 % of the
Cses),

Maxillary First Molar (Fig. 9.26)

Average Tooth Length

The average tooth length of this woth s 21 mm and average
pulpal volume is 68.2 mm®,

Pulp Chamber

*  Maxillary first molar has the largest pulp chamber with

four pulp horns, viz. mesiobuccal, mesiopalatal,
distobuceal and distopalatal,

WV e

Fig. 5.26: Maxilary fimt malar

Textook of Endodontics i

*  Bulk of pulp chamber lies mesial w the oblique rdge
across the surface of the ootk

»  The fowr pulp homs are arcanged in such a Fehion which
gives it rhomboddal shape in the cross-section, The four
walls forming roofl converge wwands the floor, where
palatal wall almost disappears making a triangular form
in cross-section

»  Onifices of root canals are located in the three angles of
ithe floor; Palatal orifice is largest and sasiest to locate
and appears funnel like in the floor of pulp chamber.

»  Distobuccal canal orifice s located more palatally than
mesiobuceal canal orifice

#  More than 60 percent of maxillary first molars have
shown the presence of two canals in mesiohuceal root.
The minor mesiobuccal canal (MB.}is located on a line
betwesn palatal canal onfice and the main mesiobuccal
canal orifice.

Root Canals

= Maxillary is generally three rooted with three or four
canils

¢ Two canals in mesiobuceal roon are wsually closely
imerconmecied and sometimes merge indo one canal

= Mesiobuccal canal is the narmowest of ihe three canals,
flastened in mesiodisial direction ai cervix but becomes
rodined & it reaches apically

=  Distobuccal canal is narmow, tapering canal, somietimes
Mastened in mesiodistal direction bar generally it is round
in cross-section

= The palatal root canal has largest dimeter which has
rounded riangular cross-section coronally and becomes
round apically
Palatal canal can curve buceally in the apically one third
Lateral canals are found in 40 percent of three canals at
apical third and at trifurcation aren.

Clinlcal Considerations

Buceal curvature of palatal canal may not be visible on
radiographs, leading to procedural ermors

MB, should be approached from disiopalatal angle since
the: initial canal curvature is mesial

Sometimes isthmus is present between mesiobuccal
canals, it should be cleansd properdy for success of the
Ireslment

Mesiobwccal cannls show curvature sometimes which
is not visible radiographically, So, core shoubd be taken
while doing endodontic therapy

www.pdfree.blogspot.com
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i Internal Anatomy and Access Cavity Preparation }

*  Simce pulp chamber lies mesial o oblique ridge, pulp
cavity is cut usually mesial o ohlique ndge
= Canes, previous restorative procedures, attrition eic can

PDFREE  Emhyp faramptip efskoparapy deytimausing alieration

in pulp cavity, 50 careful study of preoperative radio-
graphs is mandatory 10 avoid any procedural errors

*  Perforation of a palatal root is commonly caused by
assurming canal o be siraight,

Maxillary Second Molar (Fig. 9.27)
Average Tooth Length

The average woth length of this tooth is 20 mm and average
pulp volume is 44.3 mm?.

¥

Fig. 8.27: Maxilary second molar

Puip Chambar

# It is similar o maxillary first molar except that i is
narmower mesiodistally

«  Roofl of pulp chamber is more thomboidal n cross-
seciion and floor 15 an obtuse triangle

*  Mesiobuccal and distobusccal canal orifices le very close
o ench other, sometimes all the three canal orifices lic
in a straight line.

Root Canal

= Similar to first molar except that in maxillary second
mcdar roots tend o be less divergent and may be fused

= Fewer lateral canals are presendt in roods and furcation
aren than m ferst modar

Clinical Considerations
#  Siowilar 1o maxillary firsty maolar,
Maxillary Third Maolar

Awverage Tooth Length
Average length of tooth is 16,5 mm.

T

Pulp Chamber and Root Canal

It is similar to second maolar but displays great variations in
shape, sz, and form of both pulp chumber ps well as root
canal.

There may be presence of one, 1w, three or more canals
sOMCtmes.

Mandibular Teeth
Central Incisor (Fig. 9.28)

Average Tooth Length

Average length of this tooth is 21 mim,
Average pulp volume is 6.1 mm?®.

A

Fig. 5.28: Mandibidar caniral incisor

Puilp Chamber

Muandibalar central incisor 1s the smallest wooth in the arch,

= Pulpchamber is similar to maxillary central incisor being
wider labiclingually pointed incisally with three pulp
hevrms

= Crossesection of pulp chamber shows its ovoid shape.

Root Canals

*  Wariows roof canal formations have been seen in
mandibular incizors, There con be a single canal from
orifice to apex or a single canal by bifurcate info two
canals or somelimes wo separale conals are also found.
Incidence of two canals can be as high as 41 percent

*  Cross-zection of root canals show wider dimension in
labiohngual direction making it ovoid shape wherneas
round in the apical third

= Since canal is flat and narrow mesiodistally and wade
buccopalatally, nbbon shaped configuration is formed.

WWW.BfDJT_bBE,pE.com
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Clinical Considerations
= If rood canals are overprepared, hecause of presemce of
vee along the lenoth of rood and norrew canals,
PDFREE mwk lj @ m&@»&&anwﬁ ol sirip
performions are increased
= i is common to miss presence of two canals on
preoperative radiograph if they are superimposed
¢ Sinee apex of mandibular central incisor 15 inclined

hmgwally, the surgical access may become difficult to
achieve,

Mandibular Lateral Incigor (Fig. 9.29)
Average Tooth Length

+  Averape length of mandibulor lsteral incisor s 21 mm
1

= Averape pulp volome s 7,1 min

&

Fig. 9.2%: Marndbular lalecal incisor

Pulp Chamber

The configuration of pulp chamber 15 similar to that of
mandibular central incisor except that it has larger
dimensions,

Root Canals

« [t has features similar 1o those of mandibuolar central
incisor

*  Usually the roots are straight or curved distally or
labaally, but distal curve is sharper than those of
mandibular central incisors,

Clinical Considerations

They are similar to central incisor

Texthook of Endodontics ;

Mandibular Canine (Fig. 9.30)

= Average footh lengih: Average length of the tooth is
22.5 mm
* Average pulp violume is 14,2 mm?®.

A%

Fig. 830 Mandbular carins

Pulp Chamber

* O viewing labiolingually, the pulp chamber tapers 1o o
point in the incisal third of the crown

o o cervical third of tooth, it 1% wader in dimensions and
ovoed in cross-section at this level

¢ Pulp chamber appears o narrower mesiodisially

Cervical consiriction is also present.

Rool Canals

o Blandibular canine wsually his one root and one canal
bt can oocasionally have two (14 % cases)

«  Coronally, the root canal is oval in ceoss-seciion,
becomes round in the apical region.

* Lateral canals are present in M) percent of cases.

Clinical Consideration

= Inolder patients, where there is deposition of secondary
dentineg, 11 s necessary o meorponste the incisal edpe
ko he aoceEss |_'i|1.'|l:|.' lor xlr.l.ig]ll Iim: Hraw T

Mandibular First Premolar (Fig. 9.31)

Average Tooth Length

Average length of the woth s 21.5 mm and average mature
pulp valume 1% 14,9 mm®,

www.pdfree.blogspot.com
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Fig. 8.31: Mandibular Tirst premolar

Pulp Chamber

*  Mesiodistally, the pulp chamber is normow in dimension

«  Pulp chamber has two pulp homs, the buccal hormn being
MOSE Prodminent

v  Buccolingually, the pulp chamber 13 wide and ovoid in
Cross-section.

Root Canal

*  Mandibular first premolars usually have one rool and
one canal. Sometimes tecth have shown presence of
second conal

o Mesiodistally, the canal 15 narmower in dimension

= Buccolimgually, root canal cross-sections tend 1o be
oval until the moss apical extems, whene they becoms
round

*  Lateral conals are present in 44 percent of the cases.

Chinical Considerations

*  The access cavity in these teeth should have extended
on o the cusp Gp, in order bo gain straight line access

*  Burgical access 1o the apex of the mandibular first
premalar is often complicated by the proximity of the
miental nerve

= The limzwal canal when present, 15 Aol Tecuil oy pnstrummeEnl,
Access can usually be gained by running a fine
mstrument down the lingual wall of the main bwccal
canal until the ofifice 15 located

=  Perforation at the disiogingival is caused by Falure o
recognize the distal tlt of premolar

+  Apical perforation should be avoided by taking care of
buccal curvature of the canal at the apex,

Internal Anatomy and Access Cavity Preparation

)

Mandibular Second Premolar (Fig. 9.32)
Average Tooth Length

The average length of this tooth 15 225 o and average
mature pulp volume is 14.9 mm’.

LS

Fig, 9.32: Mandibider sacond premalar

Pulp Chamber

* It is similar to that of mandibular first premolar except
that linguul pulp hom is more prominent

s Cross-section of |'I-l.|]|:'| chamber shows ovil \.h.'||:u: wilh
grealest dimensions buccolingually.

Root Canal

¢ Usually has one rool and ong canal and in 11 percent of
the teeth, has a second canal

«  Buccolingually, it is wider than that of mandibular first
premodar

*  Root canal cross-sections tend o be oval coronally and
round apically.

Ciimical Considarations

They are samilar o mandibular first premalar,

Mandibular First Molar (Fig. 9.33)

Average Tooth Lengih: The average bength of this woth is
21 mm and an average pulp volume is 52.4 mm’.

Fig. 9.33: Mandbuls Tl molar
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Pulp Chamber

= lias gquadrilateral in cross-section af the level of the pulp

PDFREE mtﬁﬁuﬁ;manﬁf%gum in shape

with straight mesial wall and rounded distal wall

*  There may be presence of four or five pulp homs

¢ Mesiohuccal orifice is present under the mesiobuccal
CUsp

#  The mesiclingual orifice is located in a depression
formed by mesial and the lingual walls. Usually a
connecting groove is present between mesiobuccal and
mezsiolingual orifices

¢«  IMaral onfice is the widest of all three canals, It iz oval
in shape with greater diameter in buccolingual direciion,

Roof Canals

Mlandibular first maolar wswally has two roots with three

canals. But tecth with three moots and Four or five canals

have also been reported.

= Mesial reol has two canals, vie, mesisbuceal and
|r'|r.1.'i|.r|i|'lgl,l.i|] whach ity exnl in two fosamina (=4 0%
caseal, exit in single foramen {30% ) and may also exit
in different patiem

*  Mesiobuccal canal is wsually curved and often exit in
pulp chamber in a mesial direction

Dastal rood generally has one canal (= 7% casesh, Bt
twor canals are also seen in some cases (Fig, 9.34)
A single distal canal is ribbon shaped and has lrges)
thameler |'!|u|_'|:|.||'i1||_.-|uu||_'.-. But when two canals are
present in distal root, they tend to be round in the cross-
SECLiOn,

Distal

Fig. 9.34: Mandibular first malar showing two disial canaks

Textbook of Endodontics :

Clinical Considerations

= [wer-enlurgement of mesiol canals should be avoided
o prevent procedural ermors

= To avosd superimposition of the mesial canals, radio-
graph should be taken at an angle,

Mandibular Second Molar (Fig. 9.35)
Average Tooth Length

The average woth length of this woth is 20 mm and average
pulp volume is 32.9 mm®.

Fig. 8.35: Mandibular second molar

Pulp Chamber

= b s s lar to that of muondibolar first molar exeept that
it is simaller in sine
#  Root canal orifices are smaller and closer wogether.

Rooi Canals

= Llsually i continns two roods with three canals but
variation in their presence (one or three roots, 2 canals)
ih il.lhl.l‘ sECn

* C-shaped canals are also seen, i.e. mesial and distal
canals become Tused 10mo a Hin.

Clinical Considerafions

= [C-shaped canals make the endodontic procedures
difficult 20 care should be mken while lI'I.".H[i1I.H_ thism

*  There may be only one mesial cunal. The mesial and
distal conals may lie in midline of the tooth

*  Pedforation can occur at mesial cervical region if one
fails to recognize the mesially tipped molar.

Mandibular Third Molar

= Averape Tooth Length
= Average length of this ooth is 1725 mm.

www.pdfree.blogspot.com
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i Internal Anatomy and Access Cavity Preparation

Pulp Chamber and Root Canals
11 resembles to that of mandibular first and second rmolar

POFREfe b WAId Ml hi churacions sich

“C-shaped™ oot canal orifices are also seen common]y.

ACCESS CAVITY PREPARATION

In s o weell espablished fact that suecess of endodontic therapy
depends on the main three factors:

#, Cleaning and shaping

h. Disinfection

c. Three dimensional obturation of the root canal system.

Proper cleaning and shaping establishes the necessary
conmditions for next two factors. However, there is one step
which precedes these factors, the ervor in this preliminary
step would compromise the whole subseguent work, This
preliminary step is the preparation of the access cavity, i.e.
opening through the coronal portion of toeodh which allows
localization, cleaning, shaping. disinfection and a three
dimensiona] obturation of the rood canal system, Thus we
can say that coronal access forms the foundation of pyramid
of endodontic treatment (Fig. 9.36),

As we have seen success of endodontic therapy depends
on proper evaluation and thercafter placement of this step.
Any improperly prepared access cavity can ampair the
instrumentation, disinfection and therefore obiuration
resulting in decreased prognosis of the treatmend.

Hefore going for access cavily preparation, after
evilusting other fuctors, o study of preoperative periapical
radingraph is necessary with a paralieling technigue. It helps
in knowing:

i. Morphology of the tooth.

i, Anatomy of rool canal system,

ili. Mumber of canals,

iv. Curvature of branching of the canal system.

v. Length of the canal

vi. Position und size of thee palp chamber and its distance

froem occhesal surface.
vii. Position of apical foramen,
will. Calcihication, resorpiion presant iF any,

The main objective of the access cavity prepusation is
Ter creste o smooth, stradght ling access w the canal system
and the apex. The optimal access cavity results in the straight
entry into the canal onfices with line angles forming a funnel
which drops smoothly into the cunals (Fig. 9.37 ). Sometimes
depending vpon the location and number of canals,
measdification of the outling form may be needed,

BEOMECHANICAL
FREFARATION

Fig. 9.35: Pyramid of endodonSic traatment

M
{1
1

1t

Fig. 9.37: Smooth, straight ling acosss 1o mol canal syshem

An ideal access preparation should have following
gqualites;
1. An unobstructed view into the canal.
2. A file should pass into the canal without tosching any
part of the aecess cavity
3. Mo remaining caries should be present in aocess cavity.
4, Obturating instruments should pass ine the canal
wilhowl touching uny portion of the aocess cavity.
Bemoval of coronal contacts on instruments redece the
adverse unidirectional forces directed on the instruments
which may result in instrumental errors like ledging and
perforation (Fig, 9.38),
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Fig- 5.38A: Mot remaving tantin
trom mesial wall causes bending of
insirumen| while ingarling in canal
Isading o instrumantal aroes
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Fig- 9.288; Removal of axira-
denlin fram access aponing
Gives slraghl ine acoess 1o the
caral withaul any unchie Bandng

Objectives of Access Cavity Preparation

z

X

4.

The main objective of access cavily preparation is 1o
gain the direct access to the apical foramen.

Remove the entire roof of pulp chamber so that pulp
chumber can be debrded.

Conserve a5 much sound iooth stnucture as possible and
as comspslent with Ireatment objectives,

Before starting the treatment, must make a three
dimensional piciure of internal ansomy of oath,

Guidelines for Access Cavity
Preparation (Fig. 8.39)

Before stamting the access cavity preparation one should
check the depth of preparation by aligning the bur and
handpicce ugainst the radiograph. This is done =0 as to
note the position and depth of the pulp chamber
{Fig. S.40).

Place a safe ended baur in handpicce complete the outline
Form, The bur is penetrted it the crown wntil the roof
of pulp chamber is penetrated.

Textbook of Endodontics

O ook

Commonly recommended access opening bur is
roind bur, that is 1o penétrate the pulp chamber
(Fig. .41). It prevents the overpreparation. Onee the
“drop in™ into the pulp chamber is obtained, round bor
is repluced by tnpered fissured bur (Fig. 9.42)

One should avosd using Mal ended burs which make
highly irregular access walls, causing multiple ledges.
Round ended carbide burs are used for access opening
ko Cast restorations because they have distinct actile
sense when dropping into the pulp chamber.

Panddralion s anamal wih Mo 2 er No, 4 hgh sgsed rouns e
Exgaiaum of pulp chamber with tapered fissure bur

Refinemeni of the pulp chamber and remowal of pulp chamiter ool using
o B o inskde B0 oulskon

Complate debndemiant ol puls chambsar e

Fig. 830 Guedslines for acooos cosity preparation

Flg. 240 Precparalive radicgraph can halp 1o nota the postion and

depth of pulp chambsr

www.pdfree.blogspot.com
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Fig. 9.41: Eniry inlo pulp chambar with mound bur

~

r_.i_‘—\_

i\
Fig. 9.42: Round bur is meplaced by taperad {ssura bur once the
“drag " intd e pulp chamber is obianed

Access linishing 15 best cormed out by using burs
with safe non-cuiting ends. Advanfage of using these
burs 15 that they are |less hkely o domoge or perfornie
the pulp chamber flooe. Dizadvantages of using these
burs are that they can cut laterally and they cannot drop
inte small onfices (o funnel the point of ransinoem
between the access cavity and walls.

. When locating the canal orifices is difficult, one should
not apply rubber dam undil cormect location has been
confirmed.

.. Bemove all the unsupporied tooth structure o prevent
tooth Frscture dunmg reatmend

. Remowe the chamber roof completely as this will allow
the removal of all the pulp nssue, calcifications, caries
or any residuals of previous fillings (Fig. 9.43). If pulp
chamber is not completely deroofied, it can resull in-
i, Contaminateon of the pulp space,

b. Discoloration of endodomically ireaed vooth,

Internal Anatomy and Access Cavity Preparation

i,

) TS

The walls of pulp chamber are flared and tapered o form
a gentle Tunnel shape with larger diameter towards
ooclusal surface (Fig. 944},

Endodontic access cavity is prepared through the
oceliesal or lingual surface sever through proximal or
gimgival surface. If mocess cavity as made through wrong
entry, it will canse insdequate canal instrumentation
resulting iatrogenic errors (Fig. 9.45).

Inspest the pulp chamber for determining the location
of canals, corvatures, calcifications using well
magnification and illumination.

Flg. 9.43: E-nmpl-nlnly daraal the pidp chambar
= T
£ |

\ /

Fig. 9.44: Complele access cavity preparation

14

Fig. §u45: Lomas position for anlaring imo he pulp cavily
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. Textbook of Endodontics

ACCESS CAVITY OF ANTERIOR TEETH

*  The access cavity shape varies with size and shape

accordi rI].I ihe internal anatomy of the pulp charber,
PDFREE | | et S e bermined before
sl.un.mg the tregtmeni.

*  Bemove all the caries and any defective restorations so
a5 o prevent confemination of pulp space as well as o
have a straight line access into the canals,

*  Access opening is started at centre of the lingual surface
iFig. 460 I i s made oo small amd oo chose o the
cingulum the instrument temds o bind the canal walls
andd thus may mot work optimally,

¢ Lhrect o round bur perpendicalor o the lingual surface
al oas cendre o penetrvte the enamel. Onee enamel is
penetraied, bur is directed parallel o the long axis of
the tooth, undil “a drop® in effect is felt (Fig, 9.47),

* MNow when pulp chamber has been penctrated, the
rermuinder of chamber roof is removed by working a
rounsd bur from inside o outside. This is done 10 remove
all the obsructions of enamel and dentin overhangs that
winaild entrap debris, tssues and other matenials.

*  Mow locate the canal orifices using endodontic explorer,
Sharp explorer tip is used 10 locate the canal orifices, 1o
penctrate the calcific deposits if present, and also o
evaluate the straight line access.

*  Oince the canal onfices have been located, the lingual
slouilder b5 remwoved using Gates-Cilubden drills or safe
lipped diamond or carbide burs, Lingual shoulder is
Basically a prominence of dentin formed by removal of
lingual roof which extends from the cingulum o
approximaptely 2 mm apical 1o the orifice (Fig. 9480
DPuring the remwoval of lingual shoulder, the onfice should

also be flared so that it becomes confluent with all the walls

of aceess cavity preparation, By this a straight line acoess

Fig. 846 Access opaning & infiabed & cente of linguad surtace

Fig. %.47: Onoo enamel is penotrabted, bur s direcied
paralial 10 Bng axes af ootk

Fig. 948 Lingual shoulder is prominance of dentin fommed by lingual
roal. 1l xtands from cinguium o 2 mm apical 1o the canal anlics

o the apical foramen is anained, Le, an endodontic fike com
reach up to apical foramen without bending or binding 1o
the root canal wall, Any deflection of fike occurs should be
corrected because it can lead 10 instrumental errors
{Fig. 949} The deflected instruments work under more
stress, more chance of instrument separation is there.
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Fig. S48 mproper socess cavity prepamalion causing
delection Ol neinsmant

Deflected instruments abso result o procedural accicdents ke

canal transportations, perforations, ledging and zipping.

*  Afiter the struight line access of the canal is confinmed
by pussing o file passively imo the canal, one should
evaluale the access cavily using magnification and
iflumination.

= Finally smoothening of the cavosurface margins of
gooess cuvity is dome becouse rough or imegular cavity
mirgins cun ciuse coronal lepkage through restomtions,
Also smooth covity marging allow betler and précised
plocement of finel compesite restoration with minimal
coropal leakage,

Since the outling form of pccess cavity reflects Lhe
indemal ansgtomy of the pulp space, though technigue of the
acgess opening of anterior teeth is the =ame. the shape may
viry according o internal anutomy of cach tooth.

Maxillary Central Incisor

The outline form of access cavity of maxillary central incisor
i a rounded irangular shape with base facing the incisal
pspect (Fig, 9.50) The width of base depends vpon the

Fig, 9.50: Ounline of access casity of maxilary incisor

) 47l

distance berween mesial and distall pulp horms, Shape may
change from triangular e slightly oval in mature tooth
becuuse of less prominence of mesial and distal polp homms.

Maxillary Lateral Incisor

The shape of access cavity is almost similar to that of
mipxillary central incisor excepd thai:
i. Itis smaller in size.
i,  When pulp homs are present, shape of acces cavity
i= rounded triangle.
ik, Cienerally the pulp horns are missing so shape of
uceess cavity which resulis is oval,

Maxillary Canine

Shape of access cavity of canine though is quite similar o
imcisors with fellowing differences:
i. Canine doesn’t have pulp homs
i, Acoess cuvity 15 oval in shape with greater dinmeter
labiopalatally (Fig, 9.51).

Fig. 9.57: Outine of aocess canity af maxilary caning

Mandibular Inclsors

Mancibular central and Tserl incisors are similar in shape
of access cavity and the root canal system. Shape of access
cavity of mandibular incisors 15 different from maxillary
incisors in following aspects (Fig, 9.52);
i, It is smaller in shape,
ii. Shape is bong oval with greatest dimensions dirccted
incasogingivally.

Mandibular Canire

The shape of access opening of mandibular conine 15 similar
to that maxillary of canine except that:
. It is senaller i sire.
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+  Shght varations exist between mandibolar and maxillary
premolars becanse of the lingual nlt of mandibular
premualirs,

CA *  Penetrate the enamel with Mo, 4 round bur in high speed
contra angle hondpiece. The bur should be directed
parallel 10 the long axis of woth and perpendicular to
the occlusal table. Generally the external outline form
for premelars is oval in shape with greater dimensions
of buccolingual side (Fig, 9.54).

PDFREE COVUNI DAD}ODONTOL(

Fig. 8.5&: Chaling ol acoess cavily ol mandibular ndGsor

i. Roeot canal outline is narrower in mesiodistal
dimension

il Generally two canals are present in mandibular
canine,

ACCESS CAVITY PREPARATION FOR
PREMOLARS

*  The basic step of access covily preparation is remeaval
of the caries and any other permesanent restoratson material
if present,

#  Determine the site of access opening on the woth,

In premaolars, it is in the centre of occlusal surface
between buccal and the lingual cosp tips (Fig. 9.53).

B casp tip

Fig. 9.54: Cwal shaped aposes cavity of premalars

¢ Omee the clinician feels “drop” into the pulp chamber,
penetrate deep enough to remove the roof of pulp
L cusg lip chaumber without cutting the floor of pulp chamber. To

T L remove the roof of pulp chamber and pulp hormns, place
the bur abongside the walls of pulp chamber and work
from inside 1o cuside.

For remaval of pulp chamber roof, round bur, & tapered
fissure or & safedy tip bar can be used.

*  After removal of roof of pulp chamber, locate the canal
orifices with the help of sharp endodontic explorer
Ideally the canal orifices should be located at the comers
of final preparation. Extension of orifices o the axial
walls results in “Mouse Hole Effect™.

DL cusp ip Mouse hole effect is coused because of under

ML cusp tip . . . .

extension of the access cavity. This may result in
L6 hindrance 1o the straight ling access which may further
Fig. 5.53: Outling ol access casity ol pramolars cause procedural emrors {Fig. 9.55).

B ciesg tip
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Fig. 9.68: Mouse hole effect: A. Mouse hole efiecl—Due to undes
axtension ol axial wall ofice opening ApEEArE DA in axial wall and
pary in Aoon, B, Comast opaning

*  Remove any remaining cervical bulges or ohstmctions
using safety tip burs or Gotes-Cilidden dnlls and obtan
& straight line access o the canals.

[t cam be confirmed by passing a file passively inlo
the canal which should reach the apex or the first point
of curvature without any deflection,

¢  The walls of access cavity are then smoothened and
sloped slightly towards the occlusal surface, The
divergence of acoess cavity walls creates a posifive seat
for temporary restorwions,

Access cavity preparation for all premelars is same
cxcept for some differences.

Maxillary First Premolar

Shape of access cavity is ovoid in first premolar in shich
boundaries should nol excead beyond balf the lingual incline
of buccal cusp and half the buccal incline of lingual cusp.

Maxillary Second Premolar

It s sirwilar w thar of maxillary first premolar and varies
only by anatomic structure of the pulp chamber,

Mandibular First Premolar

Following differences are seen in case of mandibular first
premolar from the maxillary premolars:

i There is presence of 307 hingual melination of the
crovwn to the root, hence the starting point of bar
penetration should be halfeay up the ingual incline
of the buccal cusp on a line connecting the cusp tips
(Fig. 9.53).

i, Shape of sccess caviry is oval which is wider
mesiodistally when compared with its maxillary
COURBETPiL,

Mandibular Second Premolar

The access cavity preparation is similar (o mandibular ficst
premolar except that in mandibular seoond premolar

Internal Anatomy and Access Cavity Preparation

) -

i. Enamel penetration is initiated in the central groove
because s crown has smaller lingual nl

ii. Because of hetter developed limgual half. the lingual
boundary of sccess opening extends halfway upto
ithe lingual cusp incline, ie. pulp chamber is wider
buccolingually.

i, Root canals are more ofien oval than round,

iv. Owoid access opening is wider mesicdistally.

ACCESS CAVITY PREPARATION FOR
MAXILLARY MOLARS

Thiough the technique of access cavity prepartion of molar
iz similar to that of anterior teeth and premolar bat because
of anatomic differences, they are discussed separately.

¢ Remove all the corious portion or any restoration if
preseil.

+  Determine the shope and size of access opemng by
measuring the boundarics of pulp chamber mesially and
distally and coronally on the radhograph,

#  Dretermine the starting point of bur intoe the enamel. Tt is
determined by mesial and distal boundary, Mesial
boundary is a ling joining the mesial cusps and the distal
boundary is the obligue ridge. The starting point starting
pant of bur penetration s on the central groove midway
berween mesial and distal boundaries (Fig. 9.56).

[Malad Eaundary

Starirg poind of

Distal bourda Starting ot of
4 bur penairation

R
\ 7 f <‘;|

M

b

M L cusp tip

Fig. 8.56: Ouline of access cavity of maxilary maolars
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MNow penetrme the emamel with No. 4 roamd bur i the
central groove directed palatally and prepare an extermal
outline form,

PDFRBE Reaykithibpdb depaysiin domjinyntil the clinician

feels “drop” it the pulp chamber, Mow remove the
complete roof of pulp chamber using tapered fissure,
round bur or safety tp diamond or the carbide bur
winrking from inside o outside. The shape and size of
the internal anstomy of pulp chamber guides the culting,
Explore the canal orifices with sharp endedontic
explorer. All the canal onifices should be positionsed
entirely on the pulp floor and should notd exend o the
axial walls.

After the canal orifices has been locwted, remove any
cervical bulges, ledges or obstruction if present.
Smoothen and finish the access cavity walls so a8 0
miake theam confluent within the wall of pulp chamber
and slightly divergent towards the occlusal surface,

Maxillary First Molar

L]

The shape of pulp chamber is rhomboid with acute
mesiobucenl angle, obtuse distobuccal angle and palaal
right angles (Fig. 9.57),

Fig. 9.57: Position of root canal anfices af measilksnsy firs) molks

Palatal canal orifice ks bocated palatally. Mesiobuccal canal
orifice is located under the mesiobuccal cusp.
[stobuccal canal orifice is located slightly distal and
palatal to the mesiobuccal orifice.

A line drawn to connect all three orifices {i.e. MB, DB
and palatal} forms a nangle, wermed as mobor rmeagle.
Almost always a second mesiobwocal canal, e MB, is
present in first maxillary molars, which is located palatal

Textbook of Endodontics

ard mesial 1o the MB,, Though ns position can vary
sometimes it can lic a line between MBy and palatal
orifices,

Because of presence of MB,. the access cavily acquires
a rhombaoid shape with comers corresponding 1o all the
canal orifices. ic. MB|, MB,, DB and palatal.

Larebke his shown that an entire wall 8 mot extenced 1o

search and facilitate cleaning. shaping and obturation of
extracanal, He recommended extension of only that portion
of the wall where extracanal is present. and this may result

in “eloverleal appearance™ in the outhine form. Luehke
referred this 1o as a sharmrock preparalion.

Maxillary Second Molar
Basic technigue is similar to that of first molar but with
M differences;

i

i. Thires roods are found closer which may even fuse to
form & single ool

ii. MB. is bess likely to be present in second maolar.

The three canals form a rounded iriangle with base

o buecal,

1. Mestobuceal onfice 12 located maore towards mesial

and buccal than in first molar,

ACCESS CAVITY PREPARATION FOR
MANDIBULAR MOLARS

Tt is sirmilar to that of any other acccss cavily prepanion
in removal of cares and any restorative material if
present,

The enamel is penetrated with Moo 4 round bur on the
central fossa midway between the mesial and dizial
bounddaries. The mesial boundary is a line joining the
sl cusp dps and the distal boundary is te line joining
buccal and the lingual prooves (Fig. 9.58),

Fig. 8.58: Owiire of access caviey of mandibular molars
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* Bur is penctrated in the central fossa directed
towards the distal root, Once the “drop™ into
pulp chamber is fell, remove whole of the roof

PDFREE  COVIUNIF @ h@inah i Gli@iirdptinside to outside

with the help of round bur, tapered fissure bur
or the safety tip diamond or the carbide bur as it
wits done in moxillary molars.

«  Explore the canal orifices with sharp endodontis
explorer and finally finish and smoothen the
cavity with slight divergence wowards the
occlusal surface.

v. Distobuccal orifice 13 located midway between
mesiobwecal and the palatal orifice.

Wi, Second molars with Tesed roots osoally have two

canals, buccal and palatal thowgh the number, tvpe,

shape and form of canals may vary.

When four canals are present. the shape of access

cvity 15 rhomboid but when two conals are present,

access cavity is oval in shape with wider dimensions

buccolingually.

Shape and size of the access cavity may vary

according ko the size, shape and location of the canal

arifices,

Wil

viii.

Mandibular First Molar

Mesiobuccal orifice 15 under the mesiobuccal cosp.
Mesiolingual orifice is bocated in a depression formed by
mesial and the lingual walls, The dizial onfice is oval in
shape with lorgest dismeter bucoolingually, located diseal
to the buccal groove,

Orifices of all the canals are usually lecated in the mesial
two third of the crown (Fig. 9.58),

Casees have also been reported with an extramesial canal,
i.e. middle mesial canal (1-15%) lying in the developmental
groove between mesiobuceal and mesiolingual conals, Distal
roed has also shown to have more than one orifices. ic.
distobaiceal, distolingual and middle disial, These onfices
are usually prined by the developmental grooves,
¢ The shape of access cavity is usually trapezoidal or

rhombasicl irmespective of numbser of canals present.

The mesial wall is struight, the distal wall is round.
Thee buccal and lingual walls converge o meel the mesial
and distal walls.

Mandibular Second Molar

Access opening of mandibular second molar is similar o
that of first molar except for few differences, In mandibular
second maolar:

i. Pulp chamber is smaller in size.

iL e, two or maore canals may be present.

i1, Mesiobuecal and mesiolingual conal orifices are
usually located closer wogether.

iv. When three canals are present, shape of access cavity
15 almost similar to mandibular first molar, but it is
more tiangular and less of rhomboid shape,

v, When two canal onfices are present, access cuvity
is rectangular, wide mesiodistally and narrow
huccolingually.

vi. Because of buccoaxial inclination, sometimes it is
necessury o reduce a large portion of the mesio-
buccal cusp o guin convenience form for mesio-

uccal canal,

MANAGING DIFFICULT CASES FOR
ACCESS OPENING

Extensive Restorations

If extensive restosations or full veneer crowns are marginally
intsct with no caries, then they can be retained with acoess
cavily being cul throwgh them (Fig, 9.5%). Restorative
materials often alier the anatomic landmarks making the
access cavity preparation difficult (Fig. 9.60),

If possible. complete removal of extensive restoration
alleows the most favoruble access to the root canals. When
restortian is mol removed, and access cavaty is made through
it following can oceur:

i. Coronal leakage becawse of loosening of fillings due

i vibrations while acoess preparation.

Fig. 8.58: Whean Tull sanssr crown is manginally inkact with no
CAres, access can be made theowgh e crosm

www.prDerBcEﬁ.com




PDFREE COMUNI DAD

WWW.HIGHDENT.IR
O 5018 9 Oljlusluss Hloss

E—

Fig. B.60: Panonalon caused dinng aooats cavily prepaaion whilks
gamning eniry through already placed crown

il Poor visibility and accessibility,

i, Blockage of canal, becawss broken filling pieces may
sruck imie the canal system.

iv. Misdirection of bur penetration (because in some
cuses restorations are placed to change the crown o
root angulations so a8 o cornect occlusal discre-
pancics).

If the restorations show oo defect, leaky marging,
fractures or caries, scoess can be made through them, For
cuiting porcelain restorations dizmond burs are effective
and for cutting through metal crowns, a fing cross-cul
tungsten carbide bar is very effective,

Tilted and Angulated Crowns

If tonith i sewerely tilted, access cavity should be prepared
with great care (o avold perforations, Preoperative
radiographs are of great help in evaluating the relationship
of crown to the root (Fig, 9615 Sometimes it becomes

Fig. B61: Liga ol ulrassric 5o 1o ramoys danlin whils locasng
calcilind canals

Textbook of Endodontics :

necessary to open up the pulp chamber without applving
the rubber dam %0 that bur can be placed at the cormect
angulation,
IF mot taken care, the access cavity preparation in tilted
crowns can result in
i, Failure to locate canals
ii. Gouging of the iooth structure
i Procedural accidents such as
a. Instrument separation
b. Perforation
¢, Improper debrdement of pulp space

Calcified Canals

Caleifications in the pulp space are of common GoclsTence,
Pulp space can be partially or complenely obliterated by the
pulp stones, Testh with calcifications result in difficulty in
locating and further reatment of the caleified canals,

Special tips for ultrasonic handpieces are best suited for
treating such caszes, They allow the précised removal of
dentin from the pulp foor while locating caleified canals
(Fig. 9.61), But magnification and illumination are the main
requirements before negotiating a calcified canal,

If special tips are naot available then a pointed ulivasonic
scaler tip can be used for removal of caleifications from the
pulp space, One should avoid over cutting of the dentin in
arder to locate the canals, this will further result in loss of
lamdmarks and the tooth weakening. At the first indication
that canal is found, introduce the smalbest nstrument with
gentle passive motion both retational and apical i the canal
toy negotite 11 (Fig, 9620 Use of chelating agents is also of
oreat help while negodiating the caleified canals,

Fig. B.E2: Inirpdiuics rd smaksst inglrumssnl sk the caral ak first
indication af canal anfice
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Sclerosed Canals

Sometimes sclerosed canals are found in teeth which make
the endodontic treatment a challenge. For visualization,
MmEln reguirements,
Drwves can be used 1o locate the sclermic canals, While
negotiating, the précised amount of dentin should be remaoved
with the help of ultrasonic tips 1w avoid over cutting, Long
shanked low speed number 2 round burs can also be used
(Fig. 9.63). Use of chelating agents in these cases is nol of
much help becawse it softens the dentin indiscriminately,
resuliing in procedural errors such as perforations,

||::".l-"

y

Fig, 983 Lss of lorg ahaniosd mound Bur i negoliahs
i BElamcaed canal

) s3]

Thowgh it seems to be guite simple to prepare access cavity
in such teeth but some precautions are needed while dealing

Teath with Mo or Minimal Crown

such cases:
a. Evaluate the preoperative radiograph 1o assess the root
angu lngiaom,
b, Hart the covity preparstion without applying rubber dam,
<. Evaluate the depth of penetration from preoperative
radiograph,
. Apply rubber dam as soon as the canals have been
located.

If precautions are not taken in case of missing crown,
there are chances of occurrence of iatrogenic errors like
perforations due w misdirection of the bur. In such cases,
sometimes it becomes imperative 1o rebuild the woth
previcus 1o endodontic reptment. In teeth with wenkened
walls, it is necessary 1o renforee the walls before mitiating
endodontic treatment. In other words. it is necessary to
restone the natural form of a crown of the tooth to achieve
Following goals:

a. Retrn the tooth o its normal form and function.

b. Prevent coromal leakage during treatment,

€. Allow use of rubber dam clamps,

d. Prevent fraciure of walls which can complicate the
endodontic pn‘u-e:hlr-e-

WWW.BfDJT_beEpE.com




WWW.HIGHDENT.IR
O 5018 9 Oljlusluss Hloss

PDFREE

ZUWGAD {YQ(XJ CA

= Definitions

INTRODUCTION AND HISTORY

Determination of an accurate working length is one of the
most critical sieps of endodontic therapy. The cleaning
shapang and obturation of roof canal system cannol be
accomplished accurately umnless working lengih is
determined precisely, Prognosis and microbbologic siudies
as well as hisiologic experiments involving healing after
obturation show that it is preferable o confine instruments,
irrigating solutions and obturating materials (o the canal
space. Thus we can say that predictable endodontic success
demands accurate determination of working length of root
canal and strict adherence o it in order w0 creste @ small

woumd site and good healing conditions.

Mistorical Perspoctives

- Atthe end of - Working lengih is usually calculated

mineleanth cemury when file is placed in the canal and
patient experences pain,

1B899 Kellz - Inlrosuced X-rays in dantistry
1818 Hattan - Microscopically atudad the digea-
sad parodontal bissues,

= Significance of Working Length
= Differant Mathods of Working Length Determination

+  Radiographic Method of Working Length
Determination

+  Mathematic Method of Warking Length Determinati
Electronic Apex Locators

Working Length
Determination

* Introduction and History

Colkidge -

Swdied the anaiomy of noot apes in
redation bo treabment problem.
Microgeopically imesligaied the rool
apices.

Faurd alecirical msisiance babsaan
periedontium and oral mucous
mamiana,

Significant contribution in evolution
ol Elscironc apex ocator

HKuttler -

1962 Sunada -

1969

Before we discuss various methods of determination of
working length, we need 1o understand the anatomic
consideration reganding it.

DEFINITIONS

Agcording to endodontic glossary working fengl is defined
a5 “the distance from a coronal reference poind o g point ot
which canal preparation and oburation should erminaie”
(Fig. WL1),

Reference poinr: Referemee point 0= that site on occlusal or
the inisal surface from which measurements are mude, A
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Fig. 10.3: Mirdr apical digmetar

Fig. 10.1: Dagram showing the working length.
{1 mim from the radiographic apax)

reference point s chosen which is stable and easily visualized
during preparation. Lisually this is the highest point on incisad
edge of anterior teeth and buceal cusp of posterior 1eth
(Fig. 10.23, Reference point should naot change betwesn
the appointments. For example in case of tegth with
undermined cusps and fillings, they should be reduced
considerably before secess preparsion,

& = Fool gpex B8 = Agical constnction
& = Roolcanal O = Cemenium
E = Dening F = Apical foramen

Flg. 1004 Major apicsl diamelsr

The cemenfodentingl jenction is the region where
cermentum and dentin are united, the point at which cemendal
surface terminates af or neor the apex of tooth. It is nod always
necessary that CIY always coincide with apical constriction.
Location of COJ ranges from 005 - 3 mm short of anabomic
AP I:Fm. 10850

Fig. 10.2: LUsually the relemnce point is highest point on incisal
adge of ardanor ieath and cusp lip of postenar taath

Anaromic apex is “tip or end of root determined morpho- 1 (
lexgrically,”
Radiseraphic apex is “tip or end of ool determimed radio
graphically.”
Apieal foramen is main apical opening of the root canal m
which may be located away lrom anaomic or sadiographic
APex.
mfm:ﬁcmm [|11'||::|,:|r;||:r'|1.:u| |.||u.1|||=1|!r_|- T .:lpintu| i‘ﬂ.‘r:'lil.‘ll'l .'l II\I [ \
of root canal having narrowest diameter, 11 s usaally 005 -1 | J I _,J
mim short of apical foramen (Fig. 10L3) The minor diameter T, ——_ e ——
widens apicully 1o foramen e, major diameter (Fig. 104}, Fig, 10.5: Yarialion in location of COJ

kinig
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SIGNIFICANCE OF WORKING LENGTH

* Working length determines how far into canal,

can be placed and worked.

fatPdfsédmfon which patient
will experience Following appointment by vimue of over
und under instrumentation,

= i placed in correct lmats, it plays an imporiant role in
determining the success of treatment,

= Before determining a definite working length, there
should be straight line acoess for the canal orifice for
unchstructed penetration of instrument into apical
consiriction.

= Once apical stop is calculated, monitor the working length
periodically because working length may change as
curved canal is straightened.

*  Failure 1o accurately determine and maintaining working
length may result in length being over than noemal which
will lead to post operative pain, profonged healing time
and lower success e becawse of incomplete regene-
ration of cementum, periodontal ligament and alveolar
bone,

= When working length is made short of apical constriction
it may cause persistent discomfort because of
incomplete cleaning and underfilling. Apical leakage may
occur inio uncleaned and unfilled space short of apical
constriction. 1§ may support continued existence of viahle
bacteria and contnbutes o the periradicular lesion and
thus poor success rale.

DIFFERENT METHODS OF
WORKING LENGTH DETERMINATION

Variows methods for determining working length include
uging average rool lengths from anatomic studies,
preoperative radiographs, tactile sensation, etc, Other
comman methods include use of paper point, working length
riingraph, electronic apex locators or any cormbination of
the whowve,

In this erw of improved dllemination and magnification,
working length determination should be 1o the nearest
L5 mm, S0 w achieve the highest degree of sccursy a
combination of several methods should be used.

Ditferent Methods of Detarmining Waorking Length
Average roal lenglh rom anabomic sludies
Radiographs

Mathematics mathod

Tectla senaation

Blgading on paper poin

Apical periodontal sensitivity

Elacironic apex locator

Textbook of Endodontics

RADIOGRAPHIC METHOD OF WORKING
LENGTH DETERMIMATION

Radiographic apex has been used as termination point in
working length determination since many vears ond it has
showed promising results. But there are two school of
thoughis regarding this:

These who follow this concept say cementodentinal
Junction is impossible o locate chinically and the radiographic
apex is the only reproducible site available for length
determination. According to it a patent root tip amnd larger
files kept with in the tooth may result in excellent prognosis.

Those who don't follow this concept say thal position
of radiographic apex is not reproducible. Its position depends
on pumber of factors like angulation of woth, position of
film, film holder, length of X-ray cone and presence of
adjacent anptomic structures eic,

When radiographs are used in determining working length
the guality of the image is important for accurate
interpretations.

Among the two commonly used technigues, paralleling
techmigques have been demonsirated as superion o bisecting
angle technigue in determination and reproduction of apical
anatomy.

*&5 the angle increases away from parallel, the qualiry
of image decrepses, This occurs because as the angle as
increased, the tisswe that X-rays must pass through include
a greater percentage of bone mass and roeol anatoemy
becomes bess apparent.

Parulle]l working length radiographs can be difficult to
aiiain because of disonentation, shallow palatal vault and
tori ete. But good film holders like Ende Bay 11 film holder
may help in improving the resulis.

Before studying the X-rays for endodontics, under-
standing of buceal object nube is essential. The basic concept
of the rule is that as the vertical or hortzonial angulation of
X-ray tube changes, the ohject buccal of closest to ube
head moves o opposite side of rdiograph compared to the
lingual ohject,

To separate buccal and lingual roods (for example in
maxillary first premolar) io visualize the working length,
tube head should be moved from a 209 mesial angulation.
This captures the buccal rool 1o the oppasite or distal side
of radiograph and lingual roct on mesial side of the
radiograph. 1t is also known as SLOB rule that is same
limgual opposite buccal, Although the individual canals can
usually be distinguizshed by applving the SLOB rule and
knowing the angle at which the rediographs was made,

www.pdfree.blogspot.com




WWW.HIGHDENT.IR
O 5018 9 Oljlusluss Hloss

misinterpretation is still possible. This can be reduced by
using different tvpes of files like K and H-files or different
file sizex im different canals,

PDFREE  ©@ISNp A Bt afeagindyranpination invalves

measirement of rediographic apex and then subtracting o
ipecific valie from e lengah.

Before access opemng, fractured cusps, cusps weakened
by caries or restorations are reduced to avoid fracture of
weakened enamel during the treatment, This will aveid the
loss of initial reference point and thus the working length
(Fig. 10.6)

el

Fig. 10.6: (a) Relference point mads &1 weakensd or Irschunsd
oih BUMACE CEN CALEES STOT I wWoiking lngth () Waakenad
taath surface is Aalened o avoid erors

I this meethod, preoperative periapical radiograph is used
o calculote the working length for endodontic treatment,
OrthoPantograph (OPG) radiographs are not advocated for
calculating tentative working length becavse of gross
magnification of 13-28 percent emploved in QPG which
will bead 1o ermors in calculation of aocurate readings.

This measurement 15 wsed as estimated working length
which can then be confirmed by placing an endodontic
instrument mto the canal and taking o second radwgraph
{Fig_ 10.7).

The ingrurmen! inserted in the canal should ke |urg|.-
enough not to be lodse in the canal as it will move while
taking the radiograph and thus may cause errors in
determining the working length,

Fine instraments are often difficult io see intheir entirely
in a radiograph. The mew working length is calculated by
adding or subtructng the distance between the imstruoment
tip and desired apical termination of the root.

The correct working length s hinally calculied by
subtracting |1 mim as safety factor from this new length. This
technmgue was first inroduced by John Ingle, Weine modified
this subiraction rule {Fig. 108} as follows:

Working Length Determination

!

L4

1

HHIRERTENRTRE TR

! Canal =g
! length =]
]

L =L

Working

isngth

Fig. 10.7: Radiagraphic mathcd of kength delermination

If radicgraph shows absence of any resorption 1.e. bone
or rocl apes, shoren the length by 1 mm (Fig, 10.8A)
k. If perizgpical bone resorption is present, shoren it by 1.5
mam (Fig. 10,88,

c. If both bone and root resosption is seen, shorten it by
2 mm. This is dome becawse if there 15 rool resorplion,
loss of apical constriction may ecour in such cases (Fig.
HLEC).

Fig. 10.8: Medtization of langih subsiraction in case of resompion
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In curved canals, canal length is reconfirmed because
final working lengih may shorten up o 1 mm as canal is
strmghnened out by instrumentation, 1 ros contains two

PDF REfnafsObe ponEdoul OBOPFFaMEGuEARD 1o ) degree

horizomtal deviation from the standard facial projection.

Radiegraphic Method of Lemsgth Determination

1. Measure tha estimatad working length from precpearative
penapical radicgraph,

2. Adust stopper of instrument to this estimatad warking
Ieeraggi i place it in B canal wp bo the adjusted stoppar

3. Take the radograph.

4, 0On the radiograph measwene the diferance batwean the
B o the instrument and oot apes. Add of Sublract This
length to tha estimatad working kangth o get the new
warking length.

5. Correctworking length is finally calculated by subirecting
1 mim troem Ehis new lengih,

Modification in the Length Subtraction (Fig. 10.8)

1. Mo resopfion = subtract 1 mm
2. Penapical bone resorption - subiract 1.5 mm
3. Penapical bone + oot apaex resonplion - subiract 2 mm

MATHEMATIC METHOD OF WORKIMG
LENGTH DETERMINATION

It ix based on simple mathematical formulstions o calculate
the waorking lengih. [n this, an instrument is inserted into
the canal, stopper is fixed o the reference point and
rachicegraph is laken. The formuls w calculate actual Tengih
of the woth is as follows:

Actascal lengrk of the fosih

Actund Leepth oo e
(ERIRTT PRt g

Apperenr lengrk of work bn radiograp

Apypearent fenpil of inatrasen
i Iih.l'lmr-l'rql:'.l.l
By abowe, as we see (hose three variables are known
and by applying the formula. 4th variable ie. actual lengih
of tooth can be calculated,

Actomd femeily of the imeinumgmt =
Appanee bengee of rooeh b Fodlognagsl

Actuad fenph =
cauat lemgth of toa Apparer dength of fesmmear i radicgraph

Dizsadvantages

1. Wrong readings can cccur because of:

a. Vanatsons i anghes of radiograph

b, Curved roots

¢. S-shaped, double curvamre rools

Other methods of working Tength determination
imclnde cmploying tactile semse by insirnment, apical

Textbook of Endodontics i

periadomtal sensitivity and using paper podnd medaswrement
elc.

But these methods don’t always provide the accurle
readings, for example in case of narrow canals, instrument
may feel increased resistance as file approaches apical 2-3
mim and in case of weeth with immature apex instroment
can go bevomd apex. Similarly while performing apical
perodontal sensinvity est i cases of canal with necrotic
pulp, mstrument can pass beyond apical constriction and in
case of vital or inflamed pulp, pain may occur several mm
before periapes is crossed by the instrument. These methods
should not be psed alone for determining working length,
they shoubd be wsed as supplement o radiographs apex
locators elc,

ELECTROMIC APEX LOCATORS

Radiographs are ofien misinterpreted because of difficulty
in distinguishing the radicular anatomy amd pathosis from
normal structures. Electronic apex locators (EAL) are used
for determining working length as an adjunct to radiography.
They are basically used 1o locate the apical constriction or
cementodentinal junction or the apical foramen, and not the
radiographic apes. Hence the term apex locator is a misnomer
one.

The ability to distinguish between minor diameter amd
major diameter of apical iermims i most important for the
creation of apical contral zone (Fig. 10.9). The apical
controd zowe 15 the mechanical alteration of the apical
terminus of rool canal space which provides resistance and
retention form 1o the obturating material against the
condensation pressure of obturation. Yarious studies. have
showwn that electromic apex locators have provided more
accurse resulls when compared 1o conventional radiographs.

History of EALS poes back w0 1918, when Custer first
reported the use of electronic current 1o determine working
lengih. In 1960°s, Gordon reporied the e of a clincal
device for electrical measurement of root canals.

Im 1942, Suzuki's discovered that electrical resistance
between an instrument inserted into ool canal and an
clectrode attached 1o oral mucosa registered a constam value,

In 15962, Sunada using adirect current device with simple
cireuil demonstrated that consistent electrical resistance
berween pericdontium and mucous membrane was 6.5 K
ohms (Fig. 10,100

In 19700 s, frequency measurements wene taken through
the feedback of an oscillator loop by calibration at
periodontal pocket depth of each woth,
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Apical constriction ""f{r
Fige 1008: Locaton of GOu

In mid 30, there occurred the development of o relative
vilue of frequency response method where apical
consiriction was picked by filtering the difference between
ravo direct podentials after | KHz wave was applied o canl
SpCE.

A third generation electronic apex kcmor was developed
in late 80'= by Kobavashi. He vsed multiple channel
impedance ratos based echnology o simulianeously
measure the impedance of twoe different freguencies;
caleulate the quotient of impedance and express it in terms
of the position of electrode i.e. file in the canal.

Higtorical Rewview of EALS

1918 - Cusler - Useof elecirie current for working
langth

1842 = Suzulo Conducted scignlific study of
apex locador

1960's- Gordon - Wee of clinfcal device for
maasura-mant of langth.

1962 -  Sunada Found electrcal realsiance bei-
ween periodantium end oral
mucous mambranes

19868 - Inown Signilicant soatribulicn in avalu-
fion of EAL

1466 - Praten and Compared tha afficacy of shron

McDonaid  parallal redicgraphs and Endes

apex localons in cadaver

Thus we can say that all of these npex locators function
by using human body to complete an electrical circut. Cne
side of apex localor circuil 15 connected 16 endodontic
instrment and other sade s connected W patient’s body.
Circuil is completed when endodontic instriment is
advanced into root camal wntil it towches the pericdontal
tissiee,

Fig. 10.10: Diagmmatic represaniation af
warking al resistance type ol apax kacalor

Classification of EALS

This classification is based on type of the cumrent flow and
opposition o cument flow as well as number of freguencies
involved. Following classification is modification of
clussafication given by Me Donald [DCNA 1992 346:293].

First Generation Apex Locators:
(Resistance Apex Locators)

They are also known as resistance apes locators which
micasure opposition o low of direct current e, resistance.
It is based on the primciple that resistance offered by
periodontal lzoment and ol mocoes membrne i e same,
e, 6.5 k ohms. Initally Some - Explorer was imporied
from fapan by Artadens, but now a days first generation
apex locators are off the practice. Blood, pus, chelating
agents, irngants and other materials used within the canal
can give false readings.

Technique for Using Resistance Based EAL

1. Tum on the device and anach the lip chip near the arch

being treated. Hold a 15 number. file and insert it approx

0.5 pam inbo sulcus of woth (like PD probe). Adjust the

contred kneob until the reference peedle is centered on

the meter scale sl produces andible beepa. Note this
reading,

Prepare the seoess cavily and apply rubber dim amd

remove pulp, debris ete,

3. Using preoperative radiograph cstimate the working canal
wicth. Clean the canal if bleeding form vital pulp is
excessive, dry it with paper points.,

4. Insert the file into conal unless the reference needle
moves from extremse beft to centre of scabe and alanm

I_;_l
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Fig. 10.11A: Filg i3 baing mroduced inle the canal
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Fig. 10.118: Sheady increasa in raading of aleciical resistance

Fig. 10.11: Peading shewing that Sle has
reached Me Apcal IoFAMinG

beeps sound. Reset the stop at reference point and recosd
the lengths (Figs 10,114 10 C)

5. Take the radicgraph with file in place at the length
indicated by apex locator, If length is longer / shorter, it

is possible that preoperative film can be elomgated or
apex locator is inaccurate,

[: Textbook of Endodontics :

Advantage

I. Itis possible o get objective information with high degree
of accuracy.

2. Used where radiographs can't be used accurately like
4. Maxillary molars (due 10 zygomatic process),
b Mandibular molars (obstruction due womandibular o).

3. Patient with gag reflex also benefit from apex locator,

Disadvantages

Many factors can lead o0 wrong readings like low baitery,
tisswe present inocanal, woet canal, too narmow canal or canal
with blockage and problems of lip clip.

Second Generation Apex Locators
(Impedence Apex Locators)

They are also called as impedance apex locator which
measure opposition o flow of alternating current or
impedance, A major disadvantage of second generation apex
Iicatars is that root canal has o be free of electro-conductive
msterials w0 obtain accurate readings. Presence of electro-
comductive irmgants changes the electric characterstics and
lead b0 inoccwrate readings. Various second generation apex
locators wre given below.

Various Second Generation Apex Locators
*  Sono explonar
= Tha apgax finder (has digital LED indicator and = sel

callbrating)

= Endo analyzer (combination of apex locator and pulp
Besbier)

* Digipex {has digital LED indicalor bul requires
calibrafion)
Dagipex 1l (eambination of apex bealon and pulp lestar)
Formation 1V (digital LED light and display, sell
calibrating).

Third Generation Apex Locator

They are also called frequemcy dependent apex locator.
They are based on the fact that different sites in canal give
difference in impedance between high (BKHz) and low
(400Hz) frequencies. The difference in impedance i least
in the coronal part of canal. As the probe goes deeper into
canal, differemce increases. It is the greatest al cemento-
dentinal junction.

Since impedance of a given circuit may be substantially
influenced by the frequency of current flow, these are also
known as frequency dependent. More appropriately, they
should be tenmed as “"Comparative Impedance” becase they
measure relative magnitndes of impedance which are
convered into bength information.
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! Working Length Debtermination :]

Endex s original third generation apex locator wihich
wis described by Yamaoka et al, It wses two frequencies
Sand | KHz. As the instrument 15 moved apically, difference

PDFREE CoviixtiDais ©REHONO) Gailable thind generation

apes bocators are mentioned in below:

Various Third Generation Apex Locators

Endax Criginal Jrd generation apex localor
Heosomo Ulimo  Apex kocalor with pulp lester

EZ apex locator

bark W plus Apax locaior with pulp lasher

Rioot £x Shaping and cleaning of rood canals with

simulianaows monioning of warking
langth
Combination of Apex Locator and Endodonlic Handpiece

Tni Auto T Cordlass alactrical handpiece with thres
salaty mechanism

Endy 7000 Reverses the rofation when bp reachas
apical constriction

Saofy Fu Moniscr tha location of file during

instmumantaton

Fourth Generation Apex Locators

Recently fourth generation electronic apex locators have
been developed which measure resistance and capacitance
separately rather than the resultant impedance valus, There
can be different combimation of values of capacitance and
resistance thal provides the same impedance, thus the same
foraminal reading. But by using fourth generation apex
locator, this can be broken down into primary components
and measures separately for better accurncy and thus less
chances of occurrence of erors.

Though it 15 claimed 1o provide high accuracy but more
studics are required for its confirmation.

Combination Apex Locators and
EndodonticHandpiesce

Tri Awter £X (), Mowita Calif) is cordless electric endodontic
hondpiece with built in oot ZX apes locator, It has three
safiety mechanisms (Fig. 10012}

Antosrart stop mechanism Handpiece stars rotation swhen
imsirment enters the canal and stops when it is rermoved.
Auto forgue reverse mechanism: Handpiece automatically
stops and reverses rotation when torgue threshold (30 gm/
cm} is excesd, It prevents instrument breakage,

Awte apical-reverse mechanism: It stops and reverses rotation
when instrument tip reaches a distance from apical

=

Fig. 10012 Diagrammabic represaniabon ol
uEe gl Root £ apan noaior

constriction taken for working length, It prevents apical
perforation. Endy T000 reverse the rotation when Lp resches
the apacal constriction. Sofy Zx (). Morita Calify uses Root
Zx to electronically monitor the location of file tip during
whole of the imstrumentation procedung,

Basic Conditions for Accuracy of EALS

Whatever i the generation of apex locator; there are some

hasic conditions, which ensure accuracy of their wsage,

1. Canal should be free from maost of the tissue and debris.

2, The apex locator works best in a relatively dry
environment, But extremely dry canals may result in
low readings ioe. long working lengih.

3, Cervical leakage must be eliminated and excess fluid
st be removed from the chamber as this may couse
inccurate readings,

4. If residual fluid is present in the canal, it should be of
bow comductivaty value, so that it does not interfere the
functioning of apex locator,

The descending order of conductivity of various
irrigating solutions s
525 percant NeDCl = 17 parcent EDTA = Saling.

5. Since EAlLs work on the basis of contact with canal
walls and periapex. The better the adaptation of ble to
the canal walls, the owore accurate as the reading.
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&, Canals should be free from any type of blockage,

calcifications etc.

7. Banery of apex bocator and other connectvons shoukd be
PDFREE @EWEINI DAD ODONTOLOA CA

Basic Conditions for Accuracy of EAL

L]
#
L]
#

Canal should be free Irom debris

Canal should be relativaly dry,

Mo carvical leakage

Proper contact of file with canal walls and periapax
Mo blockages or calcilicalions in canal

Uses of Apex Locatars
l.

2.

They provide objective information with high degree of

SCCUTELY.

They are useful in conditions where apical portion of

canal system is obstructed by

Imipacted teeth

Zypomatic arch

Tori

Excessive bone density

Overlapping roods

Shillow paalatal wault,

1r| such cases, they can provide information which

radiographs cannot.

They are useful in patient who cannot tolerate X-ray

filen placement because of gag reflex.

In case of pregnant patients. 1o reduce the radiation

ex e, they can be valuahle tool.

They can also be used in chabdren who may mol ioberate

taking radiographs, disabled patients and patients who

are: heavily sechated,

They wre valuable ool for:

a. Detecting site of rool perforations (Fig. 10613)

b. Diagnosis of external and imtemal resorption which
have penetrated root surface

=0 oG E

Fig. 10.13: Sudden nse in reading indicates pedloration

Textbook of Endodontics

<. Detection of horizontal and vertical moot froctwre
d. Determination of perforations caused during paost
preparation
e, Testing pulp vitality
7. They are helpful in root canal treatment of teeth with
mcomplete rool formation, requinng apesification and
tor destermine working length in primsiry teeth.

Uses of Apex Locators

1, Provide abjeclive information with high degrea of
ACCUTECY

2. Usalul in conditlons where apical porlion = obsirucied

by anatomic structures such as zygomatic arch, fon,

exosinses elo.

Useful in patients with gag refiax

Pregnanl pabenls

FRipot perforations, resorptions, rool fractune

Pulp vitality

RCT of teath with iIncomphata root fommation

Mo ok o

Mﬂlﬂlﬂn of Apex Locators (EAL)
AscurEie
= Oipjeclive measuramenis
= Easy and fast
«  Reduction of exposure 1o radistion
= Parforations can be deleched
« Can messure pulp space exacily o the constiction
* Can detact rescfption and rood fractire

Contraindications to the Use of Apex

Apex. locators are contraindicated in the patients who have
cardiac pacemaker unctions. Electrcal stimlation 1o such
patients can interfere with pace maker function,

It has been shown that in teeth with periapical
radicducencies, and pecronic pulps associated with root
resorplion ete, the use of apex logcators 15 nol much
beneficial, In such cases there is alieration of apical
comstriction and lack of viaghle periodonial ligament tissue
to respond 1o EAL which may cause abnormally long
readings.

SUMMARY

The meest important thing 10 understand when determining
working length is morphology of apical one third of the
citnil, The consideration should be given 1o adopt the
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! Working Length Determination :l m

parameters of 0.5 - 0.0 mm (from the apical consiriction
s st ideal terminating point in canal. One should use as
many of technigues as possible during the course of
PDFREE  GelutubdinDAR D« QDN TiokeOGhalA be o stable coromal
reference point. Next step is to estimate working length
from average anatomical length and preoperative radiograph.
Finally calculate the correct working length using

combination of various mentioned technigues e, tctle
sense, radiography, electronic apex locators ete. Multiple
measurements should be taken to determine accurate
readings of working length. With =0 many advances coming
up in the branch of endodontics we expect the future of
wpes locwtors o provide socurate readimgs i all the conditions
of oot canal withowt the need of calibrations.

WWW.;BfDEFbREp&.com




WWW.HIGHDENT.IR
O 5018 9 Oljlusluss Hloss

PDFREE COMUNI DAD

< Irrigation and Intracanal
Medicaments

(O - mtroduction - Uhtrasonic Irrigation O

= Properthes of an Irrigating = Mewer Irrkgating Solutions
Saolution = Method of Irrigation

* Functions of [Frigants = Intracanal Medicamants

» Commonly used irrigating = Commonly used Iniracanal
Salutions Medicaments

= Factors Modifying Actionof * Essential Oils
irrigating Solution = Phenolie Compounds

= Sadium Hypochloriie = Calcium Hydroxide

= Lraa * Halogens

* Hydrogen Peroxide * Chilorhexidine Gluconate

« Urea Peroxide * Antibiotics

* Chiorhexiding = Corticosteroid-antibiotic

= Chelating Agenis Combination

INTRODUCTION

During the past 20 years, endodontics has begun o
appreciate critically the important role of irrigation in
successful endodontic treatment. The objective of
endodontic treatment is 10 prevent or climinate infection
within the root canal, Owver the vears, research and clinical
practices have concentrated on instrumientation, irrigation
ond medication of rood canal syatem followed by obluration
and the placement of coronal seal. It's truly said,
“Instruments shape, irrigants clean”, Every oot canal system
has spaces that cannot be cleaned mechanicully. The only
way we can clean webs, fins and anastomoses is through
the effective use of an imgation solution (Fig. 111} In Fig. 11.1: Complcated root canad system

order 1o get maximum efficiency from the irmgant, irrigant ) i i

must reach the apical portion of the canal, Irmgation 15 an after st e e "!mh" resulted in a 100 to 1,000
important part of root canal reatment because it assists us fold reduction in hacterial counts (Bysirom el al: 19K1),
in (a) removing bacteria and debris (b) configuring the  An ideal imrigant solution must fulfill the following criteria:
svstem &0 that it can be obturated 1o eliminate dead space. 1. It must have broadspectrum antimicrobial properties,
It has been found that uee of saline as an irdgant before and 2. [t must aid in the debridement of the canal system.
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Irrigation and Intracanal Medicaments

It should have the ability to dissolve necrotic tissise ordebris,
It should have low toxicity level.

It should be w good lubricand.

L@ A PvOEETDEE Clo@Gn GANar il can easily
flow into inaccessible areas.

It should be able to effectively sterilize the oot canal
(or nt least disinfect them).

It should be able to prevent formation of smear layer
during instrumentation or dissolve the latler once it s
formed,

It should insctivate endotosin.

(hher desirable properties of ideal irrigants include

availahility, cost, ease of use, convenience, adequate shelf
life and case of storage. In addition to these properties, if
endodontic irrigants come in contact with vital tissue, these
should be systemically nontoxic, noncaustic (o the
periodontal nssee and have linle potential o ciuse an
anaphylactic reaction.

Properties of ideal Irrigant solution

O e A e G P =

Broad spactrum antimicrobial propartas,

Aud in debrdement of tha rood canal system,
Alility to dissolve nacolic isswe or dabris,

Low touicity laval,

Good librcani.

Low surfaca tension to flow nbo inaccessible area.
Ability %o stenliza the canal.

Prawentidissolve smaar layar,

Insctrvate endotoxin,

FUNCTIONS OF IRRIGANTS
I.

Irnigants perform physical and bislogi: functions, Dentin
shavings get removed from canals by irrigation {Fig.
11.2). Thus, they do not get packed at the apex of oot
canal (Fig. 11,3}

Instruments do not work properdy in dry canals, Their
efficiency increases by use in wet canals, Instruments
are less likely o break when canal walls are lubrcated
with irrigation.

Irmiganis act as solvent of necrotic fisswe. so they boosen
debris, pulp tissue and microorganisms from irregula
dentinal walls (Fig. 11.4L

Imgants help in removing the debrs from accessory
wnd fateral canals where instruments cannot reach,
Mozt irrigants are germicidal but they also have
antibacterial action.

Irrigunts also have blesching action o lighten teeth
dascolored h}' Eraieing o exlensive silver restonslions.

Fig. 11.2: Derfin shavings packed al apical third

Fig. 11.4: imigation helps in locsening of dobris

7. Though presence of irrigants in canal facilitate

instrumentation but simultuneous use of some lubricating
agents (RC prep, REDTAC, Glvde, eic.) make the

mstrumentihion ensier and smoother,
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Functions of irrigants

1. Perlorm physical and blologle funclions-remave
gentnal shavings by imgation,

Gk tHa A EON THeln@Ehe A

Dissodve nacrotic tissue,

Remowe debhis fom latersl and acoessary canals.
Garmicidal as well a5 antibactarial properies
Blsaching aclion,

Immigants with lubricating agent further increase the
efficiency,

Opening of dentinal ubwles by removel of smear Ieyer.

m

Fﬂ

FACTORS THAT MODIFY ACTIVITY OF
INTRACAMNAL IRRIGATING SOLUTIONS

It 1= chear that thene are several fctors associated sath the
cificacy of the agents used. Some modifving factor swch
a5 host resistance, bacterial vinubence, microbial resistancs

L]

p
|

[

r susceptibility, ewc. are bevond our coninnol.
Other foctors which can be controlled or at leasi
redicted. such factors are:

. Concenfration: Several siudies have revealed thai the

tisage dissolving ability of sodium hypochlonie is greater

ol @ concentration of 5.2 percent than wt 2.5 percent
and (L5 percent. But it bas also been clearly demonstrated

that higher concentrations ane more cytoioxic than lower

concentrations. This direct relationship of effectiveness
andd toxicity to concentration 15 generally true for all
imbracansl agens.

Contact: To be effective, the intracanal agent must
contact the substrate (.2, organic tissue or microbes),

In case of an imgating solution, it neither dissolves nor

physicully flushes out the debns oF 015 wol m contact
with the substrmle, So. i1 s critical that the canals shouldd
b mechamcally enlarged o carry the solubion e the
apical extent of canal preparation, When the canals wre
suftficiently enlurged, the solution can be deposited
directly in the apical area of the preparation with a fine
imigiming needle (Fig. 11,30,

. Presence of organic tissue; Presence of the organic

ussues decreases the effectiveness of intracanal
mediciuments, so the organic tssee must be remaoved
mechancally or chemomeshamcally by stmullaneoes ose
of instruments and irrigating solutions s0 that
medications can therefore be used,

I organic debris ane present in ool canal space, i

pridein content will coagulate as a result of s reaction

with the medicament, This coagulalion serves as a barrer
to fwrther pemetration of medicament, thus limiting ns

effectivencss.

Textbook of Endodontics

4.

Cranrity: Baber et al proved that ability of selution (o
debride was directly related vo the quannty of irmigating
sollution, In case of medicament, increase in quantity
resulls in increass 0 CyIoRICLy,

Temperatore: W s shown in studies that iF sodiom
hypochlorite is warmed before irrigation, it is much (60-
TFC) more effective a5 o tssee solvent |

Factors modifying the activity of irrigating solstions

1.

2

Concentration: Tissue dissolving capability of MaOC
is highar at 5.2%.

Contact To effective, Frigant mus] come in contact wilth
tha substrate

FPresence of orgaic bssue: Organec lisswes must be
removed fof effective imgation

4. Qwantity; Incraase in guantity increases the

-

elfectiveness
Tempsrature: Warming the NeC(Cl increasas fs efficacy.

CHOICE OF MAIN IRRIGANT SOLUTION

Currendly, there is no single irvigant that can fulfill all of
these criteria and so we have o rely on different armigating

sollitions and sometimes thelr combination

The min

irrigants inclwde sodium hypochlonte, chlorhexidine and
ethvlene dimmine tetriacetic acwd. Unfortunately, this does
mot seem to be one clear regimen that should be followed to
maximize the hepefits of each of these matenals,

COMMONLY LSED IRRIGATING SOLUTIONS
Chemically non-sctive soluthon

= WWaber

= Salina

= Local anesihatic

Chemically active materials:

= Alkalis: Sodwrn hypochlorite 0 5-8 2835

= Chalating agants: athylane damine tatra acelic acid
(EDTA}

= Qxidizing agents: hydrogen peroxide, carbamide
peroxide

= Antibactarial agents: chlorhexidine, Bisdegualinium
acetale

= Acids: 3% hydrochlonc acid

+* Enzymes: streplolnass, papain, frypsin

=  Detergents: sodium laruyl sulphats

Sodium Hypochlorite

Sodium hypochlorite is a clear, pale, green-vellow liguid

W
W

ith strong odor ef chlonne (Fig, 115, [Uis easily miscible
ith water and gets decomposed by light.
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Irrigation and Intracanal Medicaments

Sodivm hypochiorbe
| B3

Fiae Demlnl uae vnly

Fig. 11.5: Sodum hypochiceiio

Histarical Review

Sodiom hvpochbonte was first introdeced during the
World War | by chemist Henry Dirvsdale Dakin for
treating infected wounds. It is also known as "Dakin's
splution”. The original concentration suggested by
Crakin was (1.5 pescent bul concentration commonly used
in practice is 5.25 percent.

Walker in 1936 first suggested its use in root canal
therapy.

Cirpssman in 1941 demonstrated the tissue dissolving
ability of Chlorinated soda when used double sirength
ol recormmend 1ts use o3 indracanal medicament {Double
strength chlorinated soda is same a5 5 peroent Ma(CTkL
Spangberg in 1973 suid that 0.5 percent MaCkC] was
sufficient o provide germicidal activity bat was bes toxic
to tissue culiure than 5 percent NaQCL

Madden in 1977 compared 3, 2.5 and 0.5 percent MaCCl
and found that 5 percent amd 2.5 percent solutkon was
better than 0.5 for tissue dissolving,

Foley et al in 1983 fesied effectiveness of (L5 percent
MaOCl and Glvoxide and congluded that both can
effectively kill Bacteriod melaninogenicus and
Peplostreptococo,

Kooeod ef ol concluded that Sodiom hypochlorite was
detrimenial to pewtrophilic chemotaxis and toxic to
hibroblasts und endotheliod celis,

)

Introgucad in Word War st by Dakin,
. Walker-1938—irst suggested its use in rool canal
tharapy,
1 Grossman- 1584 {=—used it as an mbacanal madicamant
4. Epangberg-1573-0.5%—NeDCl hes good gemmicidal
activiy,
5. Madden-1977—compared the differant concantrations
of Sodism hypochionie
6. Foley et a-1#83—compared elactivenass of 0.5%
MN&DCI and Glyoxide,

Rl —=

Mechanism of Action of Sodium Hypochlorite

Sodium hypochlonte contains 5 percent of free chlorine
which 15 important for breakdown of proteins into amino
groups, At body temperature, resctive chlorine in pgueous
solution exists in twa forms=hypochlorite (OCT ) and
hypochlorous acid (HOCH. Stute of available chlorine
depends on pH of solution, e, above pH of 7.6, mainly
hypochborite form and below this hypochlorous acid.

The pH of commonly wsed sodium hypochlonie s 12,
at which the OC| form exits. Bul as we hove seen that
hypochborous acid 15 mone bactericidal, so to increase the
efficacy of NaCKCl solution. | percent sodium bicarbonate
15 added ps butfenng agent. Buffering makes the solution
umslable, thus decreases its shelfl life (o even less than one
wiek, Bulfered pnd diluted sodiom hypochlonite should be
stored m dark and cool place.

Methods by which we can increase the cfficacy of

sdinm hypochleride ane;
I. Time: Since antimicrobial effectiveness of sodium
hypochlonte is directly related o its contact time with
the canel, preater the contact ume, more effective it is
This i especially imporiant in necrodic cases,
Heat: It has been shown that warming sodium
hypochlorite to &0-70°, increases its solvent properties
and tissue dissolving properties (Fig. 11.6). But one
should be careful not to overheat the solotion because
this can cause breakdown of sodium hypochlorite
comstiteents and thus may damage the solution.

3. Specialized irngating syringes: Muost researches have
shivwn thist unaided imigation requires af keast a size #23
apex for i 1o reach the more apical portions of canils
Mewer specialized side venting endodontic syringes with
nirrower diameter (32 gange) ane available which aid in
geiting irrigant closer to apex and help the imgant o
move sideways (Fig, 11.7)

rd
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Fig. 1.6 To wamm NaDCl, syringes Slled with NaOCI are placed in
BO-TONC 140°F watar bath

| Efficacy of sodium fypochiorie

F 1
| volume of me solution |
Haaling e spdpbon
(80-70:C)
| Time of contact |
|Haﬂl’.‘-l athicacy
Slorage me
(omesarg) | | :
! Chermical agents (EDT

Factors affectng the
afficacy of sodism
typochlarite

4. Ulrasenic activation of sodivm hypochlborite hos also
shown to accelerate chemical resstion, create cavitational
effect and thus achieve a superior cleansing action
(Fig. 11.8). But it 15 seen that of uitrasonic activaiion of
sowdium hypochloite is used, it is beter o apply ultrasonic
imstrumient after canal preparation. A freely oscillating
instrument causes befler effect than the instrument
which bands 1o canal walls,

Also the ulirasonic fles cause more uncontreled cutting
of canal walls especially if used during preparation. Thus
use of a moncutting instroment afier canal preparation is
best option for optimal effects.

Fig. 11.7: Mesdia with side vanting helps 10 moyva the Fmgant
sidways in whale canal

Fig. 11.8: URmsonic activation of imgating solutian

Precautions to be Taken While Using
Sodium Hypochlorite Solution

It is impaoatant 1o remember that though sodiwm hypochlorite
is montexic during intrucanal vse but 5.25 percent MaCCl
con couse serions damage 1o dssue oF injected perapically
{Fig. 11.9}.

If sodium hypochlonite gets extruded inio periapical
tissues, it causes excrucisting pain, perinpical Mesding and
swelling, As potential for spresd of mfection is related w
tissue destruction, medication like antibiotics, analgesics,
antihistamine should be prescribed accordingly. In sddition
to these, reassurance o the patsent i the prime consideration.
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Fig. 11.9: Foenahd imigalion cAn cause penapical eatrugion of sodfum hypochice solution

Thus irmigation with sodivm hypochlonite solution shoald
always be performed passively especially in cases with larger
apical diameters and needles with very amall diameter, also
the syringe should mever be locked in the canal.

Use of Sodium Hypochlorite in
Combination with other Medicaments

Many studies have shown that efficacy of sodium
hypochlornite as antimicrobial agent is increased when it is
wsed in combination with other solutions swch as caleium
hydroxide. EDTA or chlorhexidine.

The tissue dissolving capacity of sodiom hypochboriie
or chlorhexidine is found to be incressed when tissue is
predreated with culciom hydroxide (Hasselgren et al).

Wadachi et al in their study have shown that combination
of colciom hydroxide and sodivm hypochborite was betier
than either of medicamen alone, Various siudies have shown
that combanation of sodiem hypochlorite and EDTA has
more bactericrlal elfect which 15 probably duse 10 removal
of comamanaed smeiar layer by EDTA,

The aliernate uwse of sodiwm hypochlorite and
chlorhexidine resules in greater reduction of microflora than
the use of either alone as shown by Karavilla and Kavaih.

UREA

It is a white, odorbess, crystalling powder, I was wsed in
World War first as a therapeunc agent Tor infected woumnds,
Urea scdution (405 by weight) 15 mild solven of necrotic
tissue and pus and is mild antiseptic too. In 1951, Blechman
and Cohen suggested that M) percent wrea solwtion can be
used as rood canal imigant in patients with vital pulp as well
is those with necrodic pulp.

Mechanism of Action

I. Denaturation of protein: Urea denatures the protein by
destroving bonds of the secondary structure resulting
in loss of functional activity of protein. This masde of
petion is responsible for its antiseptic property.

2. It has the property of chemically debriding the wound
by softening the underlying substrate of fibrin.

Uses

I. It is excellent vehicle for antimicrobials such as
sulfomarmides,

2. I has low toxicity and so, 10 can be used in potients
where wital uninfected pulp has been rermoved.

3. Tcan be used in open apex or inareas of nesorplive
defects.

HYDROGEN PEROXIDE

It is clear, odorbess liguid. It is mainly the 3 percent solution
which is used as an irrigating agent (Fig. 11100,

Mechanism of Actlon

1. Itis highly unstable and easily decompessed by heat and
light. It rapidly dissociates into H,0 4 [0 (water and
nascent axygent). While on contact with thssie cneymes
catalise pnd peroxidase, the liberuted [0 has bactericidal
cifect but this effect is transient and diminishes in
presence of organic debns,

2. It causes oxidation of bacterial sulfhydryl group of

enevmes and thus imerferes with baclenal mesabolism,

Fig. 11.10: Hydrogen parodica
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3. The rapid release of [0 nascent oxygen on conticl
with organic tissue resolts in effervescence or bubbling
action which is thought e aid in mechanical debridement

ok imEpue and dentinal

diebris and floating them 1o the surface.

Use

It 15 used as an irigating solution either alone or aliermatively

with sodivm hypochlorite, The sdvamage of using altemating

solwtions of 3 percemt HyOh and 5.2 percemt NaOCl are:

I. Effervescent reaction by Hydrogen peroxide bubbles
pushies debris mechamcally out of rool canal,

2. Sobvent action of sodium hypochlorie on organic debris.,

3. Disinfecting and blesching action by both solutions,
Aldways use sodiom hypochlonite kst because Hydrogen

peroide can react with pulp debris and Blood o form gas

inascent oxypen) which builds up pressure on closing the

tooth and causes pain.

UREA PEROXIDE

It is white crystalline powder with slight odor. It is soluble
in wiker, abcohol and glycerine,

Mechanism of Actlon

It decomposes rapidly when exposed o heat, lipht or
mioisture, It dissociates into urea and hydrogen peroxide.

Urea peroxide — Urea + Ha(y

Its mechanism of action combines the effects of urea
and hydrogen peroxide,
2. The anhydrows glyveerol increases the stabiliny of urea
peroxide,

Use

I. 10 percent solution of urca peroxide in anhydrous
glyceral base is commonly availoble as (Glyoxide). The
advantage of adding glycerol wre:

i Itincreases the stability of solution, thus increases
shelf life.

i It acts as a good lubricant. so facilitates
negotiation and instrumentation of thin, tortuous
rool canals.

i, Glyoxide can be used along with EDTA to clean
the walls of the canal,

Disadvantages

I. It dissociates more slowly than hvdrogen peroxide
(H:05) o, s effervescence is prolonged but not as

Textbook of Endodontics ;

pronounced. This can be overcome by alternating
irrgatson with sodiom hypochlorine,

CHLORHEXIDINE

Chlorhexidine was developed in the late 1940’5 in the
reseurch luborites, Chlorhesiding wos the most potent of
the tested bishiguanides, It has strong base and is most
sighle in the form of its salis. i.e. chlothexidine gluconoie,
It i= & potent antiseptic which s widely used for chemical
plaque control in the oral cavity in concentrations of .2
percent while 2 percent is the concentration, vsed for
IErigatimg rool cinal.,

Mechanisms of Action

Chlorhexiding 15 beoad spectrum antimicrobial agent. The
antihacterial mechanism of chlorhexidine is related o its
cationic bisbiguanide molecular structure, The cotionic
mlecule is absorbed o the negatively charped inner cell
membrune and cause leukage of intrueellular components.
At low concentration, it acts as a bacteriostatic, while at
higher concentrations; it will cawse the coagulation and
precipitation of eyvioplasm and therefore, is bactericidal,

In addition, chlorhexidine has the property of
substantivity (residval effecty. Both 2 and 0.2 perent
chiorhexidine can cause ressdual antimicrobial activity for
T2 hours, if used as an endodontic irrigant.

Advantages and Uses

L. A2 percent solution s used as oot irrigant in canals,

2. A 02 percent solution can be used in controlling plaque
BHVITY,

3. Itis more effective on gram-positive bacteria than gram-
negutive bacteria,

Disadvantages

L. It is not considered as the main irrigant in standard
endodontic therapy.

2. I is unable 1w dissolve necrotic tissue remnants,

A Tt is less effective on gram-negative than on gram-
positive bacteria.

CHELATING AGENTS

Adver canals are instrumented, an organic laver remains
which covers the dentinal tubules. Coniroversies still exist
whether to keep or to remove smear loyer os it relates to
permeability of dentin, However most of siudies have
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Fig. 11.19: Chalating agent

recommended removal of smewr loyer because it is the
source of microorganisms and also the closest possible
adaptation of endodontic filling is possible onlly afier its
removal.

Though sodium hyvpochborite is thought 1o be almost
ideal irmigating solution but it does nod possess chelating
properties. EDVTA and other chelating agents like catric acid.
poelvecrylic acids are wsed for this purpose (Fig. 11011

Chelating agent is defined as a chemical which
combines with a metal @0 form chelate.

EDTA is most commenly wsed cheluing agent, It was
introduced in dentistry by Mygawnd Owtby for cleaning and
shaping of the conals,

The basic purpose of a chelator is lubrication, emul-
sification and holding debris in suspension, EITA Tunctions
by forming calcium chelate solution with calciom ons of
dentin which makes it more frighle and thus dentin becomes
easier o manipulate by instrumentations,

The stuchural fomnula of EDTA s

OtCame ey

N —CH, = CH,

—_—
OyHyCy S OgHiG,

It contains Tour acetic acid groups attached 1o
cthylenediamine. EDTA is relatively nontoxic and stighily
irritaking in weak solutions,

The effect of EDTA on dentin depends on the
concentration of ERTA solution amd length of e it s in
contact with dentin,

Serper and Calt in their study observed that EDTA was
mwore effective at a newtral pH than ata pH 9.0, They showed
theat for optimal cleaning and shaping of canals EDTA should
be used ar newtral pH and with lower concentrations.

It 15 commercially wvailable ns 15 percent salution and
pH of 7.3 under the name EDTAC because it contains

) 7l

cetuvelon, & quaternary ammonium compound which has
been added 1w it for 15 disinfecting properties, Also (he
introduction of surfactan reduces the contact angle of EDTA
when placed on dentin surface and thas enhances its cleaning
eilicacy.

A chelating agent can be applied in liguid or paste form.
The wse of paste type preparation was first advocated by
Stewart who devised a combinution of vrea peroxide with
glveerol, Later this product was modified by combining
EDTA, wrea peroxide and water soluble carbowax, i.e.
pelvethyviene glveol as vehicle. This prodioct is commerncially
available as RC Prep. Iv is an effective lubricating and
cleaning agent. Presenoe of ghycol makes it a lubricant and
coats the instrument which facilitates its movement in the
cunal,

A viscous suspension of chelator promotes the
ermulsification of organic debris and facilitates negotiation
of the canal. Collagen is the major constituent of vital pulp
which can be packed into glue like mass which contributes
to iatrogenic blocks. Without the use of o chelator, vital
tissue tends to collapse and readheres o itsell bt use of
chelator does not allow this phenomenon o occur and
accelernie emulsification of s

Varigus studies have shown that combined wse of sodium
hypochlonte and KT Prep causes an efficient cheaning of
canals, Their combination causes release of nascent oxygen
which kills anagrobic bactenn and effervescence action
which mechamically pushes the debris out of canal,

Citric Acid

Oither commonly used chelating agent for remaoyval of smear
laver as irrigating solution is citrie acid,

Tt can be used alone or in combination with edher imgants
but ELYTA or citric acid shaowld never be mixed with sodiam
hypochloriie because EDTA and citric acid strongly interact
with sodium hypochlorite, This immediately reduces the
available chlorine in solution and thus making it incffective
agains bacteria,

Another chelating agent suggested as irmigant is
pobyacrylic ocid, commercially available as Durelon and Fuji
11 Ligpaid.

Hydroxyethylidene bisphosphonate (HEBF) also known
a5 Etidronuate having chelating properiies, is also sugpesied
a5 an irmigating solution. The advantageous property of HEBP
ns chelating agent is that  shows only short term
interference with sodium hypochlorie.
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ULTRASONIC IRRIGATION

Ultrasomic irvigation have shown to clean the root canals or

toveliiokecke Sl

Use of ultrasonics causes continuous flow of an irmgant
in the canal, thus prevents accumulation of debris in the
canal. (Fig. 1.8}

Mechanizsm of Action

When a small file is placed in canal and ultrasonic aclivation
is given. The ultrasonic energy passes through irrigating
solution and exerts 115 "scoustic streaming o scrubbing'
effect on the canal wall (Fig. 11.12) . This mechanical energy
warms the irmgant solution (Sodium hypoechlerite) and
dizlodges debeis from canal. The combination of activating
and heating the irmigating solution is adjunct in cleaning the
ool canal.

e .

Fig. 11.1%: Uhrasonic imigation

{ A file is plal::l:l'nl:arull

| Uiramonic activation |

— Ve LUy e e }—
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Advanitages

1. Ivcheans the root canal walls betier than conventional
ones,

2. It removes the smear layer efficiently,

3. It dislodges the debns from the canal better due 1o
acoustic effect.

Disadvantages

I. Ultrasonic preparation of the canal is found 1o be
unpredictable.
2. It can bead to excessive cotting of canal walls and may

damage the finished preparation,

HEWER IRRIGATING SOLUTIONS
Electrochemically Activated Solution

It is one of newer irfigant solation which is produced from
the tap water and low concentrated sali solutions. Further,
electrochemacal reatment results in synthesis of two ype
of sohwtions, 12 ancdyie (produced in anode chamber) and
catholyie (prodeced in cathode chamber).

Arnalyte solution his also been termed as super oxidized
wirler or oxidative potential water bul now a days neutral
und wlkaline solutions has been recommended for clinical
Advantages of electrochemically activited solution:

1. Mon-toxic in contact with biological tsspes
2. Effective over wide range of microbdal specira.

Ozonated Water Irrigation

Oronated water is newer irrigant solution which is shown
to be powerful antimicrobial agent against bacteria, Tungi,

Tap waisr of low oonceninatan
aaltl sedugion

[ Etoctrocnamecal raatmant |

Arabyta splulion |
[anoda cham

Predemed solution |

{@mioreg catrohc
analyte soluticn)

d:.rm u-l:h..n:n
| lzathodi chiam

| Alicaling or eutral pH |

w

Super coidized walar or
Oiwadative polental wabes
—_—

Formation of slectrochemically activaiod solufon
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protocos and viruses, [ is suggested that ozonated water
may proved o be useful o control oral infectious micro
Organism.

PDFREE, (el RARaOOONTOLOG CA

s podeney

*  Ease of handling

*  Lack of mulagenicity

¢ Rapid microbial effects

Ruddie's Solution

In 15 w mew expermental imgating sodution, imtrodece m the
endodaontics in an atempt 10 visualize the microanatomy of
the canal system.

Composition

Ruddle's solution consists af:

g. |7 percent EDTA

b. 5 percent MNalkCl

¢, Hypague which is an agueous solution of lodide salts
viz: Ditrizoate and sodinm iodine.

Mechanism of Action

I. The solvent action of sodivm hypochlosie, improved
penetration due o EDTA and radiopacity because of
hypague helps to visualize the shape and microanatomy
of canals and dentin thickness dur.ing endodantic
therapy.

. The solvent actiom of sodiom hypochlonite clears the
contents of rood canal sysiem and thus enables hypaguoe
component o flow inte every ook and comer of the
canal system such as fraciure, missed canals and
defective restoration,

S0 Ruddle's solution can be helpful for improving
diggnostic accuracy, treatment planning, management of
procedural accidents, but further studies are needed to prove
it as effective irigating solution.

[ 2=

Photo Activated Disinfection (PAD)
PAD is o breakthrough in the fight against pathogenic
bacteria. It is a fase, effective and minimally invasive

disinfection system which is considered to kill more than
9990 percent of bacteria in the endodontic biofilm,

Mechanism of PAD

Here, low powered laser light is transmitted through the
disposable Hbro-optic tip 1o activate the PAD antibacterial

T

solution. Within 1-3 minutes. the PAD system eliminates
meore than 9999 percent bacteria found in rool canals.

Advantages of PAD

I. It has shown to ke the most effective antimicrohial
agent. It ean effectively kill gram-negative, gram-posilive,
aerabic and anaerobic bacteris, in other words 1
climinates all types of bacteria.

- It overcomes the problems of anfibiotic resistance,

It can kill bacteria present in comples bio-film such as
subgingival plague which is typically resistant o action
of anti microbial agents,

4. PAD does not pose any thermal risk due 1o low power

of PALD laser

5. I does nol couse any sensitization

6. Meither the PAD solution nor its products are toxic o

patients.

Tl hed

MTAD (A Mixture of a Tetracycline
Isomer, an Acid and a Detergent)

Recently MTAD has been introduced as a final rinse for
disinfection of root canal system, Torabianefad et al have
shiovwn that MTAD 15 able to safely remove the smear liyer
and is effective against Enterococcus faecalis, a
micreEnrganism nesistant to the action of antimicrobial
medication.

Purpose of MTAD

The purpose of usimg MTAD is o

a. Diisinfiect the dentin

b. Remove the smer lnyer

¢. Open the dentinal tubules and allow the antimicrobial
agents o penctrafe the entire rool canal system.

Composition

In consisls of

a. Tetracycline isomer (doxyeycline)
b, An acd (eitre acid

c. Deterpent (Tween-Ri)

Advanfages
1. It w5 on effective solotion for removal of most of the
smear layer.

2. I kalls most significant bacterial stains, 1.e, E faecalis
which has been shown o resistant 0 many intracanal
medicaments and irrigans

d. Itis biocompatible
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4. It has minimal effect on properties of fecth
5. MTADYhas similar solubilizing effects on pulp and dentin
to those of EDTA
PDFRHAE THENNindinDi RN IO Q@i fresent in MTAD
for dentin allows prolenged antiboctenul effect. (s the
main cifference between MTAD and EDTA)L

METHOD OF IRRIGATION

Although the technique of irigation is simple and easy. siill,
care should be taken while irmgating with different syringes
or system, Following points should be in mind while
irrigating the canal:
I. The solution must be introduced slowly and passively
into the canal.
2. Needle should never be wedged inte the canal and
should allow an sdequate back-flow (Fig. 11135
3. Blunted nesdbe of 25 gavge or 27 gauge are preferred,

Fig. 11.13; Loasa fiming needla provicing space 1or
aptimal fiow of irrigan

4. In case of small canals, deposit the solution in pulp
chamber. Then fike will carmy the solution into the canal.
Capillary action of nasrow canal will stain ihe selution.
To remove the excess fluid, either the aspirnting
syringe or 2 x 2 inches folded gauge pad is placed
mear e chamber (Fig. 11,14}, To further dry the canal,
remave the residual solution with paper poini.

5. Canal size and shape are crucial for rmigation of Uhe
canal. For effective cleaning of apscal area, the canals
must be enlarged 1o size 30 and 10 larger size
{(Fig. 11.15).

6. Regardless of delivery system. imigants musi never
be forcibly inserted into apical tisswe rather gently
pluced into the canil,

Textbook of Endodontics

Fig. 11,14: A sherile gauge plece |5 placed near Accass apening to
absorh axcess irngaling sclution and fo check the debris fram
raal caral
7. For effective cleaning, the needle delivermg the sodution
should be in close proximity 1o the materil o be
rermoved,

Fig. 11.16: A well prepared caral alows Detler e of irmgam

Fig. 11.18: 30" angla hard gomn in imgation reedle for
alficiunt srigation

8. In case of large canals, the tip of peedie should be
imtroduced until resistance s fell, then withdraw the
needie 2-3 mm away from that point and irrigate the
canal passively. For removal of the solution sterile
guuge pack of paper podnts shoukd be wsed,
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Irrigation and Intracanal Medicaments

. In order to clean effectively in both anterior and
posterior teeth canals, o blunt bend of 30F in the center
of meedle can be given 1o reach the optimum length to

PDFREE  CahdaPiy, OD@NTOLOG CA

10, Yolume of Irrigation solution is more imponant than

concentratbon of type of imigant.

Various delivery systems for irrigation:

ek B3 =

L fe

25 or 27 gauge disposable plostic neadle,
2Tpange necdle with notched tp
Momaajet endodontic meedle

8, 23 goauge

b. 27 gouge

ProRinse—25, 28, 30 gauge prohes
Ultrasonic handpicce,

ideal properties of irrigating needia

1.
2

® i b

MNeeda shoud be blund,
It shoulkd slow back-Nlow.
It should be flaxible.
Lenger in length.

Easlly availabla.
Cost-affectiva,

Facts

2T pauge needle with Notehed tip: This needle is
preferred as its notched tip allows backflow of the
sodution and does nol cresle pressure in the periapical
area. So, it ensunes optimum cleaning without damage
i penapical area (Fuyg, 11,17

Fig. 11.17; Neadis with noiched lip

3]

Fig. 11.18: Neede wilh bewval

Fig. 11.12: Manojet ondosdontic neadio

. Newedle with bevel: Meadle with bevel if pets |.-|:|d.|:|:v|'.'|l inic

the canal. there is risk of forcing origant past the apex
(Fig. 11.18)

. Monefer endodontic needle: This needle is also

considered to be efficient one as the long blunt needles
can be inserted to the full length of the canal to ensure
optimum cleaning (Fig, 11.1%). The only drawback
observed is that if needbes are placed near fo the perapical
ared, it can cause damage,

ProRinse probes: This probe is proved 1o be highly
effisctive in all ganges but 27gange notch tip needle is
proved 1o be highly effective as it can clean the periapical
arga without placing near the apical foramen. [is
efficiency lie in 113 design as it has a blunt tip, with
lumen 2 mm from the tip. Fluid from the lumen creaes
rurbalence in all directions.
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Fig. 1.3 Neadio should not be wadged into tha canal

PRECAUTIONS TO BE TAKEN
WHILE IRRIGATION

1. Awpid wedging the needla inlo the canal (Fig. 11.20),

2. Avoed forcing the solulion nto the canal,

3 Awoid placing the needia bayand the apical area of very
risar 1o Bpical area

4. Avord using larger geuge needie.

S Ayaid wsing metalic, aulodavable synnge as they more
prone b breakage,

INTRACANAL MEDICAMEMNTS

Onginally endodontics was mainly a therapeutic procedure
in which drugs were used w destroy microorganisms, fix
or mummify vital tissue and affect a scaling of the nom
canal space,

The drugs commonly used were caustics sich as phendaol
and its derivatives which were shown 1o produce adverse
effects on the periapical ussves. Gradually the reliance on
drugs has been replaced by emphasis on thorough canal
debridement. But drugs are still being used as intra-treatment
dressings, althoogh an ever increasing number of
endodontists wse them only for symplomatic cases.

Functions

= [hestrow the remaining bacteria and also limits the growih
aof new arrivals,

*  Usefal in treptment of apical periodontitis for example
in cases of inflammation cawsed due 1o over
instrumentation.

A ool canal disinfeciant showdd have following properties:
1. It should be effective germicide and fungicide.
2, It should be non-irritating to pulpal tissee.
3, It should remain stable in the solution.
4, It should have prolonged antimicrobial action,
5. Iy should remain active in presence of blood and pus,
el

Textbhook of Endodontics i

It should have low surface tension.

It showald not interfere with repair of periapical tissue,
[t should not stain tooth.

[t should be capable of inactivation in the cubbune media,
It should not induece immune response,

o L

=

[

Various intracanal medicaments used ang
1. Essential oits — m.ngmml
2. Phenolic — Phenol
compounds §, Paramonochior
fii, Camphorated phanal
. Crasatin
v Aldshydes
B Formoeresal
b. Paraformaldahyds
¢ Glutaraldahyda
3. Calcium ypdroxide
4, Halogens i Chigrine-sodium
H
i. lodina
— 29 | In 5%
Kl solubion, Le.
indophareas.
= & parcant |, in tnciuns of
alcohol
5. Chiorhaxiding gluconate
6. Antibeodics
7. Corticostarcéd-antibiotic combsnation

CHARACTERISTICS OF
INTRACANAL MEDICAMENTS

ESSENTIAL OILS

Eugenol

It has been wsed in endodontics for many years, It is a
constituent of most oot canal seabers and is used a5 a pan
of many temporary sealing agents (Fig. 11.21). This
substunce is the chemical essence of oil of clove and is
related to phenol. Effects of eugenod are dependent on tissue
concentrstions of the eugenol (Fig. 11.22). These are divided
inter low dose (beneficial effects) and high dose (loxic
effecis),

Low doses show anti-inflammatory sctivity while high
doses exert cyloloxic effects.

Eugenol

Lan-'dma {bensficlal affecs)  High dose flowic effecis)
Inthibits prostaglandins 1. Induces call death
gynihasis

2. Inhibits neree acivity

& Inhibila whibte oall
chamotaxis

2. Inhibita cell respiration
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Uses of Eugenol

1. Used as an imracanal medicament.
sedd ns 4 rool canal sealers.

PDFREE Oé]Vl:jM Ak

Phenolic Compounds
Phenol

It was used for mony years for s disinfectant and canste
action. However, it has strong inflammatory potential. so.
al present, it is rarely used as an intracanal medicament

Liquefied phenol (Carbolic acid) consists of % paris of
phenol and | parl of waler,

Lizgs

&, I is wsed for disinfiection before periapical surgery.
b. It is also used for couterizing tssue Lags that resist
removal with hroaches or files.

Parachlorophenol

Parachlorophenol has been a very popular componenl o
dressimg as phenol is no longer used in endodontics because
of i1s high toxicity to efficacy ratio,

Composition

This is substitution product of phenol in which chlorine
replaces one of the hydrogen atoms (C HOHCL, On
trituration with gum camphor, thesse products combane o
foorm an oily .

Conceniration
| percent squeous solution is prefermed:

Fig. 11.Z2: Euganol

Fig. 11.21; Zinc coda sugenal
used as lemparary restorative
reatarial

Fig. 1123 Campharphansl

Uses
Used as a dressing of choice for infected tooth,

Camphorated Monoparachlorophenol (CMCP)

It is prehably the most commonly used medicament in
endodontics presently, even though 15 use has decreased
considerably in the past few vears (Fig, 11.23)

Composition
2 pans of para-chlorophenol
+
3 pans gum camgphor
4
Camphorsed mwnochiorophenal (CMCT)

Camphor i sdded to Parachlorophenaol (PCP) because
[H

1. Has dileent action

2. Profangs the antemicrobeal etfect

3. Reduces the imtating eflect of PGP
4. Serses as a wehide Tar the soliftion

Lizasg
Ulsed a5 @ dressing of choice for infected weeth.

Cresatin

As repored by Schilder and Amisterdam, Cresatin possesses
the =ame desirable qualitics and actions as that of CMCP,
yvel even less imitating to periapical tissues,

Compaosition

This substance 15 clear, stable, oily liguid of bow volatile
nature known as Metucresyl acetate,
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Aldehydes
Formaldchyde, paraformaldehyde and glutaraldehyde are

in i £ 1% rowal canal theragy,
PP REET e\ IR Seinag agens nd o

considersd among the most potent disinfectants, They are
misinly applied as disinfectants for surfaces and medical
equipment which can nod be sterilized, but they are quite
toxic and allergic and some even may be carcinogenic,

Formocresol

Formocresol contains formaldehyde & its main ingredient
and is still widely wsed medicament for pulpotomy
procedures in prmary teeth bat s oxic and mutagenic
properties are of concem (Fig. 11.24).

Composition of Formacresol
Formisldetnyde — 19 pencen
Cresol — 35 percen

pe
Water and ghycanna — 46 parcen

Uses

Used as dressing for pulpotomy to fix the retained pulpal
nissue,

Paraformaldehyde

It is polymeric form of formaldehyde and 15 commonly
T a3 compomnent of some rool canal obiurating materials
like endomethasone. I slowly decomposes o give oat
formaocresol, its monomer. Its properies are simalar fo
formaldehyde that is oxic, allergenic and genotoxic in
nature.

Textbook of Endodontics :

Fig. 11,35 Calcium hydnoics

All phenclic and similar compounds are highly volatile
with low surface iension. Therefore, if they are placed on a
codton pellet in the chamber of & tooth during treatment, the
viapors will permeate the entire canal preparation, so,
placcment on a paper point is unnecessary. Omly tiny
quantity of medication 15 needed for effectivencss,
otherwise, chances of periapical irritation are increased.

Calcium Hydroxide

The nse of calcium hydroxide in endodontics was introduced
by Hermann in 19200 It has acguired a umgue position in
endodontics (Fig. 11.25). After its successful clinical
applications for variety of indications, multiple biokogical
functions have been attributed to calcium hydrogide. The
various functions of caleiom hydroside which hove been
reporied are as follows:

1. It shows antiseptic sction probably becouse of its high
pH and its leaching action on necrotic pulp tissues. It
also increnses the pH of circumpalpal dentin when placed
inte the root canal,

2. Ithydrolyses the lipid part of bacterial lipopolysacchande
(LP5) and thus inactivates the activity of LP5S. This is a
desirable effect because dead cell wall maserial remiins
after the killing of bactena which may cause infection.

3. Ivis also used as an intracanal medicament when one
anticipates an excessive delay between appointments
because il is effective as long as il remaing within rood
canal.
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Use of Calcium Hydroxide
in Weeping Canal Cases

Sometime a ooth undergoing root canal restmem shows

PDFRE EodsfahcMir Gk XM b X s Safed with periapical

radiclucency. Tooth can be asymptomatic or tender on
percussion. When opened in next appointment. exudates
siops bl it again reappears in next appoiniment. This is
known as "Weeping Canal”

[ these cases, tooth with exudates is not ready for
fillimg. since culture reports normally show negative bacterial
En::lwlh wi, anbbiobes are ol 6o hl:lp mn siach cases, For
such teeth, dry the canals with sierile absorbent paper points
and place caleivm hydroxide in the canal, By next
appointment, one finds a dry canal, ready for obdoration . I
happens because pH of periapical tissues is acidic in weeping
stmge which pets converted into basic pH by Calciom
hydroxide, Some say that caustic effect of Calcium
hydrosade burmns the residual chromc inflamed tissue and
also Calcium hydroxide builds up the bone in the lesion due
bo its cakeifying nction.

Aoot Canal Disinfectants

Halagens

Chiarime

Irrigating solulion: Sodium hypochiorite 0.5 o 5.25% in
BOuUeoUs salution,

Todine

Irrigating solution: 2% 15 in 5% Kl aguegus solution;
indophons.

Surface disinfaction: 5% |, in tinclure of alcohol

Chborhaxidine

Chiorhexidine gluconate Irrigating soluticn: 0.12-2.08%
aOueous solulion.

Calcivm hydroxide

Drazsing: agueous of viseous formulation with varying
amounts of salts added. Antbacierials like iodine,
chiomphanols, chiorhexidng may also be added.
Algahydes

Farmocrasa

Dressing: 19% jormaldehyde, 38% crosol, 46% water and
glyceding.

Phenolks

Camphorated phenol

Paramonochisrphencl] PMCP)

Imigating solubion; 2% agueous schfion |

Dresaing: CMCP ; B5% camphor, 35% PMER

Eugenal

) 7]

Halogens include chlorine and iodine which are used in
varipus formulations in endodontics. They are poteni
oxidizing agents with rapid bactericidal effects.

Halogens

Chiorine

Sodiwm hypochlorite: This compound 15 sometimes wsed
s an ntracanal medicament. In general, the disinfectant
action of halogens 15 inversely proportional (o their atomic
weights, Chlorne (lowest atomic weight), has the greatest
disinfectant action among the members of this group.
Chlorine disinfectants are not stable compounds because
they interact rapidly with organic matter. Mentz found
sosfium hypochlonte os effective introcanal medicament as
will as irigant. As the sctivity of sodivm hypochlorite is
intense but of short duration, the compound shouold
preferably be applied to the root camal every other day.
fodidles; These compounds have been used as antseptics
For rrvore tham a cemury, Toding 15 highly reactive, combining
with proteins in a loosely bound manner so0 that its
penetration 15 ot impeded. It probably destrovs micro-
argumsms by Tormimg salts that are fmicad 0 the Life of
the organism. lodine is used as iodine potassiom iodide and
in lodophors, which are organic woding containing
compounds thot release iodine over time. It is also a very
potent antibacterial agent of low toxicity, but may stain
clothing if spilled. As lodophors, it was used in a paste
formulation to serve as a permanent rood canal filling, Curmend
applications of iodine compounds are as an imgating sodution
and short-term dressing in a 2 percent salution of iodine in
4 percent aquecus potassium indide and more recently, as a
constituent in gutta-percha poants for filling.,

Chlorhexidine Gluconate

Chlorhexidine gluconate has been widely used in perindontics
because of its antibacterial activity. lis use as an irrigant
solution has been compared with sodiom hypochlorite,
Chlorhexidine exhibit substantivity (persistence in the
arca of interest), broadspectrom activity and bow toxicity,
these properties make it well suited for irfigation and dressing
applications in endodontics, Effective concentrations
commonly wsed are in range of 0.2-2 percent range.
Innovative atbermpts are beang maide o utilize the disinfecting
properties of chlorhexiding in gutta-percha points.

PBSC Paste

As mentioned by Grossman, PBSC has enjoyed wide use
among dentists. The constituents of the paste are as fiollows:

www.;BfDerBzEaE.com




PDFREE

WWW.HIGHDENT.IR
O 5018 9 Oljlusluss Hloss

o

Panicilin-affactive ageinst gram-positive microorganismas
Bacifracir-allactive against penicillin-resistant micro-

organisms
A BONE e Caram negative

MICFOC I anESms
Capryate (sodium salt)-effactive against fungi.

Mystatin replaces sodium caprylate as the an antifungal
agent and is available in form of PRSN. Baoth are available in
a paste form that may be injected into oot canals or
impregnated on paper points, Because there is no volatility,
the drug must be placed in the canal w have effect in that
area,

PESC may interfere with subsequent culluring
procedures, therelfore penicillinese may be wbded 1o culture
mvedia o inactivate penicillin, Beports of allergic reaction o
the drug have besn presented, if the patient reports history
of allergy to any of the constituents, the drug should not be
used. With the dechng m populanty of mitracanasl drogs in
general, and because of the potentinl for sensitivity due to
topical use of sntibiotics, PESMN largely has follen into disuse.

Sulfonamides

Sulfanilamide and Sulfathizeole are used as medicaments
h'rl.' m-i:ing with sterale distilled water orF h.‘-" '|:|l:|.¢,:i1|||._g W
maoistened paper point oo 3 Nuifed jar containing the
powder, Yellowish waoth discolorstion has been reporied
after wse, Sulfonamides are vsually recommended while
giving closed dressing i a tooth which had been beft open
after an acute periapical abscess,

Corticosteroid-antibiotic Combinations

Medications that combine antibiotic and corticosteroid
elements are highly effective in the treatment of over
instrumentation; they must be placed into the inflamed
peniapical tissue by a paper point or reamer o be cffective.
Tetra-Cortril, Corti-sporin, Mycolog, and other combinations
are available for their use in endodontics. The conicosteroid
constituent reduces the periapical inflammation and gives
almiost instant relief of pain to the patient whe complains of
extreme tenderness to percussion after canal instru-
mentation. While the antibiotic constituents present in the
corticosteroid antibiotic combination prevent the overgrowth
of microorganisms when the inflammation subsides.

PLACEMENT OF INTRACANAL MEDICAMENT

1. Copiously imgate the canal 1o remave debris present if
any (Fig. 11.2a),
2. Place the master apical fibe in the canal (Fig. 11.27).

Textbook of Endodontics i

ot
Fig, 11.26: Coplously Imigats

thiz camal

Fig. 11.27; Placa he masier
apzal ik in the canal

Fig. 11.28: Dry the canal using
absarbant papsr poinks

Fig. 1. 28 Inlracsnal
medicamant

Fig. 11.30: intracanal medicament on a cofion paliet is appled and
placed in pulp chamber, Over i, @ sbarile dry cotton palet i placed
which is finally sealed with & temporary iling maberial

3, Diry the canal using absorbent puper points (Fig. 11.28)

4. Place the intracanal medicament on a sterile cotton pellet
and place it in the pulp chamber (Fig. 11.29)

5. Ower this another sterile cotton pellet is placed, which is
finally sealed with a temporary restorative material
(Fig. 11.30.
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INTRODUCTION

Endodontic tremtment mainly consasts of three sieps:
l. Cleaning and shaping of the root canal system
2, IDnsinfection
3. Oisturagtion

Cleamng and shagang 1= one of the most impartant slep
in the root canal therapy for obtaining swecess in the noog
cinal freatrment,

Cleaning

The remowval of all potentially pathogenic contents of the
rool canal sysiem,

Shaping

The establishment of a specifically shaped cavity which
performes the dual mole of three dimensional progressive
access into the canal and creating an apical preparation
which will permit the final obturation instruments and
meaterials to fit casily (Fig. 12.1).

Introduction
Schilder's Objectives of Canal Preparation
Objectives of Biomechanical Preparation
Various Movemeants of Instruments

Basic Principles of Canal Preparation
Technigues of Canal Preparation

Engine Driven Preparation with NiTI Instruments
Canal Preparation Using Ultrasonic Instruments
Canal Preparation Using Sonic Instruments
Laser Assisted Canal Therapy

Evaluation of Canal Preparation

Special Anatomic Problems in Cleaning

and Shaping

waca Cleaning and Shaping of
Root Canal System

Fig- 12.1: Compilate cleaning and shaging of
root canal syssam

For the suceess of endodontic restment one mius)
remove all the contents of the root canal completely becanse
any commumication from root canal system o periodiontal
space acts as poral of exit which can kead to formation of
lesions of endodomic origin (Fig. 12.2).
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Fig. 12.3: Pomaks of communicalion of rool canal
Fysbem and pancdontium

Cleaning shaping. i.e. biomechanical preparation of the root
canal system was & hit and trial method, before D, Schilder
introduce the concepd of cleaning and shaping.

Initially the root canals were manipulated primarily bo
allow the placement of intracanal medicaments, But with
the advent of role of redicgraphs in endodontics, one could
see the lesion of bone and teeth and concept was changed
to remove the pathogenic cause from the toodh. As the oot
canal therapy has developed, the preparation has been
described as instrumentation. chemomechanical instru-
mentation, biomechanical preparation, ete, which described
thie mode of soot canal theeapy, but the ultimate goal is of
cleaning and shaping of the root canal system.

The two concepls, cleaning and shaping and the three
dimensional obturation are interdependent. Obturation of
root canal can not be beter achieved il canals are mot
thoroughly cleaned and shaped (Fig. 12.3).

Figs 12.3: Three dimensonal obitluration of naal canal syslem

Textbook of Endodontics i

The mechamics of cleaning und shaping may be viewed

5 an extension of the principles of coronal cavity prepreration

tor the full length of the root canal system. Schilder gave

five mechanical objectives for successful ¢leaning and
shaping 30 years ago. The objectives taught the clinicians
to think and operste in three dimensions,

The objectives given by Schilder are:

1. The root canal preparation should develop o
comtinuously fapering cone: This shape mimics the
natural canal shape (Fig. 12.4). Funnel shaped prepara-
tion of canal should merge with the access cavity so that
instruments will shide into the canal, Thus sccess cavity
and ool canal preparation should form a continuows
channel.

Fig. 12.4: Prepared roct canal shape should
b conlinuolis o

2. Making the preparafion in multiple planes whickh
introduces the comcept of “fow™; This objective
preserves the natural curve of the canal.

A Making the canal narrower apically and widest
coramally: To crepte 5 continuous tapers up o apical
third which creates the resistance form o hold gutta
percha in the conal (Fig, 12.5).

4, Avoid fransportation of fhe foramen: There should be

gentle and minute enlorgement of the foramen while
maintaining its position (Fig. 12.3).

5. Keep the apical opening as small as possible; The

foramen size should be kept as small as possible as
overlapping of foramen contributes (o nomber of
iatrogenic problems. Doubling the file size apically
increases the surface area of foramen four folds ()
iFig. 1260 This overlapping of apical foramen should
b avoided,
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150 40 File

Area = (3.04) [ MM =3 140" Ares = (3.94) [4MM") =12 560"

Fig. 12.5: Doubiing the file size apically, increases the
gislacs aran of Toramsan Rour imas

Objective 2

Obpective 1

Oijactioe 3

Cibjective 4 and 5

Fig. 12.6: Diagrammalic repressniation al objectivas of
cAnal preparalicn

Mechanical Objectives of Root Canal Preparation {given

by Schilder)

& The oot canal preparation shoukd davalop & continuously
taparing cona,

= Making the preparaiion in mulliple plane which
introduces the concapt of “Flow”.

= Malong the canal namowar apécally and widest caronalh

*  Aoid rensportaton of foramen

= Keep the apical opening as small as possible

Objectives of Biomechanical Preparation
Binlogic objectives of bomechanical preparation ane (0
remove the pulp tissue, bacteria and their by-products from
the root conal space,

Clinical (Mjectives: Before sturting the endodontic
therupy, the clincians should plan the whode restment so
as oy odain the suecessful treatment resulis.

The clinician showld evaluste the wooth o be resied o
ensure that the particular tooth has favorable prognosis

Cleaning and Shaping of Root Canal System

) T

(Fig. 12.7). Before performing cleaning and shaping, the
straight line @coess (o canal orfice should be obtained. All
the overlying dentin should be removed and there should be
Mared amd smooth internal walls 0 provide siraight line
acoess io oot canals {Fig. 12.8). Since shaping facilitotes
cleaning in properly shaped canals, instruments and irriganms
can o deeper into the canals to remove all the debris and
contents of rood conal and thus creating o smooth Lapered
opening i the apical terminus for obtaining three dimension
obiuration of the rood canal system.

After obturation, there should be complete sealing of
ithe pulp chamber and the access cavity o prevent
microbeakage into the canal system (Fig. 12,90 Tooth should
b restored with permanent restoration (o mainiain its form,
function and sesthetics and patient should be recalled on

Fig. 12.7A: Radiograph showing catious molar
wilh puip axpoauUng

Fig. 12.78: Completed endodontc therapy of molar
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Fig. 12.B: Aemoval of owerlying denlin causes smoth inlsma wals

and prondde alraight ine access 10 mol canals

LN
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Fig. 12.9: Microleakage of root canal sysiem in
nomesiarsd ool

the regular basis 1o evaloate the sucoess of the treatment.
For past many years, there has been a gradual change in the

ideal configuration of the prepoared root coanal,

Earlier a round tapered and almest parallel shape was
considered an ideal preparation but Later when Schilder gave
the concept of finished canal with gradually increasing the
taper having the smallest diameter apically and widesi

chiameter at the coronal orifice.

Since long, many technigues have been sugpested for
cormplete debridement and shaping of the root canal system

with differeni success rales,

Textbook of Endodontics :

VARIOUS MOVEMENTS OF INSTRUMENTS
Reaming

In Layman’s terms, ream indicates ose of sharp edged tool
for enlarging holes.In endaloniic practice, reaming is
commonly done by use of reamers |, though files can also
be used. It involves clockwise rotation of an instrument.
The instrument may be controdled from insenion o generate
a cutting effect (Fig. 12.10j.

J

And

-

Fig. 12,10; Raaming motion involving dockwse
riolasion of irstrurmsant

Fig- 12.11: Filing motion showing push and
pull acion of instrumant

Filing

The term filing indicates push-pull motion with the
mnstrument {Fig. 12.11 ). This method is commonly used for
canal preparation,

But this active inseriion of instrument with cutting force
15 4t combination of both resistance 1o bending and apically
directed hand pressure. This may lead to canal ledging,
perforation and other procedunl emors,
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Fig. 12,12 Combination of raming and fing

But nowasiays, 1o avoid such emors curment techniguees
employ the wechnigque of passive insertion of instrument,
precurving of instruments and o guarter tum insertion.

Combination of Reaming and Filing (Fig. 12.12)

In this technigue file is inseried with a quaner tum clockwise
andd apically directed pressure (i.e. reamingy and then is
subsequently withdrawn {i.e. filing).

File edpes get engaged into dentin while insertion and
breaks the loose dentin during its withdrawal. By performing
this combination of reaming and filing repeatedly, canal
enlargemend takes place,

Frequent ledge formation, perforation and other
procedural errors.

To overcome these shortcomings, this technigue was
modified by Schilder. He suggested w give o clockwise
rodation of half revolution followed by instroment apically.,
In this method every time when a file is withdrawn, it is
followed by next in the series. Though this method is effective
i ]'!lfL'u.‘IIJl.‘iﬂg clean canala bl i1 1% very |a|"|-|1r||_||..|x ill1l.| l:iru-;.'
SIS,

Balanced Force Technigue

This technigque involves oscilladon of instrament rght and
beft with different arcs in either direction, Instroment 1s
first inserted into the canal by moving it ¢lockwise with
one guarter lurn, Then 1o cul dentin, file is rotated counter
clockwise pnd simultaneously pushing apically o prevent it
from backing out of the canal. Finally. the file is removed
by rotating file clockwise simultancously pulling the
instrument out of the canal (Fig, 12,13}

) as]

o ,ﬂ""'_,..:_—--‘-"\
[ |
Clioschweism GO
[ Anticloclowisa 120" withi
apical preasure
[ 80" Clockwise

Fig. 12.13: Balancad iomca weohnigue

4

(w
i

Fig. 12.14: i exoessive fonce is applied, instrumant
Pray lock inlo the rooll canal sysiem during rotation

This technigee offers most efficient dentin culting bt
care should be taken nod to apply excessive force with this
techmigue becaese it may lock the instroment out of the
canal (Fig. 12.14).

Since H-files and broaches do not possess lefi hand
cutting efficiency, they are not used with this technique,
Simulaneows apical pressure and anticlock-wise rotation
of the file mainiains the balance berween tooth siruciure
and the elastic memory of the instrument, this balamce
locates the instrument near the canal axis and thus avoids

trinsportation of the camal,

Watch Winding

It i= back mnd forth oscilla-
tion of the endodonnic
inszrument § Ffile or reamer)
right and left as it is
advanced into the canal.
The angle of rotation i
wswally 30 0 6 degrees
{Figs 12.15 and 12,16

‘Walch winding 30° anch way
Fig. 12,15 Walch wirding moon
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BASIC PRINCIPLES OF CANAL
INSTRUMENTATION

This technigue is efficient with B-type instruments. This
motion 15 quite uselul during bomechanical preparastion of
the canal, Watch winding motion is less aggressive than

PDF REfEr@ONMONINED A | @D MO i@is maotion, the
instrument tip is not forced in to the apical area with cach
medion, thereby reducing the frequency of instrumeéntil
SITOTs.

Fig. 12.16: Aolation of file in walch winging motan

Fig, 12.17: Walch wircling and puil molion
Watch Winding and Pull Motion

Im thas, farst instruement 15 moved apscally by rotatimg it ngh
and keft through an arc, When the instrument feels any
resistance, it is taken oul of the canal by pull mation
(Fig. 12.17). This technigue iz primarily used with
Hedstroem files. When used with H-files, walch winding
motion cun not cut dentin with hackstroke because H- files
can cul only during pull modion,

[

There should be a straight line access to the canal
orifices. Creation of @ straight line access by removing
overhang dentine influence the forces exerted by a
file in apical third of the canal, (Fig. 12.18)

Files are always worked with in a canal filled with
IFTigant, s¢ copious irmgation is done between the
instrumentation, i.c. canal must always be prepared
in wel environment

Preparation of canal should be completed while
retaining its original form and the shape (Fig. 12.19).
Exploration of the orifice is always done with smaller
file 10 gauge the canal size and the configuration,

Fig. 12.18: Sraight line acorss b roof canal sysiam

Fig. 12.1% Prépared canal should rélain s onginal farm and shape

www.pdfree.blogspot.com




PDFREE

WWW.HIGHDENT.IR
O 5018 9 Oljlusluss Hloss

Fig. 12.30; Ceaning ¢of Nubes shoud be done ahiar eagh
nstrumentation

5, Canol enlargement should be done by using
instruments in the sequential order without skipping
sizes,

6. All the working instruments should be kepl in confines
of the rool canal to avoid any procedural accidents,

7. Instrument binding or dentin remaoval on insertion
should be avoided,

B, Ader each insertion and removal of the file, its Autes
should be cleaned and mspected (Fig. 12,200

9, Smaller number instruments should be wsed extra-
vagantly,

10, Recapiulstion 15 regulady done o loosen debris by
returning 1o working length, The conal walls should
ol be enlanged during recapitulabion,

I, Owver prepacation and (oo ageressive over enlargement
of the curved cunals should be avoided.

12, Creation of an apical stop may be impossible if apical
foramen is already very large. Overnusing of larger fikes
should be avoided in such cases as it may create even
a larger apical opening.

13. Never force the instrument in the canal. Forcang or
continuing to rotate an instrument may break the
PSiruen.

I4. Establizh the apical patency before starting the
hiomechanical preparation of woth, Apacal patency
of the canal established and checked, by passing a
smaller number file (No. 10) across the apex, The am
i% o allow for creation of a preparstion and filling
extending fully to the periodontal ligament.
Establishing the patency 15 considered u non-harmiul
even considering the blood supply and immune
response present in thie penapical anca.

TECHNIQUES OF ROOT CANAL PREPARATION

Basically, there are fwo approaches used for Momechanical
prepargfion, cither stanting at the apex with fine instramenis

Cleaning and Shaping of Root Canal System

) ST

B. Caoranal-apical
preparation

Fig, 12.21; Technigues of biomechanical preparaton

A, Aplco-caronal
preparalion

Fig. 12.22: Taperad canal praparation

and working up o the onfice with progressively larger
instruments, this is Step back techwigue or staning at the
orfice with larger instrument and working up to apex with
larger instruments, this is Crownr down fechinigne
(Fig. 12.21).

Viartowys ather fechnigues have Deen modified our of thede
fwer hasic rechmigues. Whichever the tecligues s ised for
canal preparation one showld ensre of staving within the
comifines of roof canal ad resuliing 0 coninnous apered
preparation of fe canal,

STEP BACK TECHNIQUE

Step back technigue is also known as Telescopie canal
preparation or serial roof canal preparative. Step back
technique emphasizes keeping the apical preparation small,
in its original position and producing a gradual iaper coromally
(Fig. 12.22% This technique was first described in [960 by
Mulkaney.
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Fig. 12.23: Tooth decay causing pulp Baposuns Fig. 12.2%: Watch winding moion with gentia clockwiss and
anbciackwis matian of tha tla

Fig- 12.24: Prepars the acceas cavily and ocaie the cansl orficas Fig. 12.35; Flace filn o woriang length

Basically this technigue involves the canal preparation
into fwo phases; phase I involves the preparation of opical
constriction and phase I involves the preparation of the
remaining canal,

FPhase |

I, Imitially prepase the acooss cavity and locate the canal
orifices (Figs 12.23 and 12.24),

1. Establish the working length of the mooth using pathfinder.

A, Mow insert the first instrement into the canal with watch
winding motion. In watch winding motion, & pentle
clockwize and anticboekwise mtation of file with minimal
apical pressure is given (Fig. 12.25).

4. Remove the instrument and imigate the canal,

5. Dom't forget to lobricote the instrument for use i apical
area becawse it is shown that lubricant emulsify the Fig. 12.27: 25 No. Hle at weorking length
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Fig. 12.28: Recapilulation using smaller fie Fig. 12.28: 30 Ma. He 1 mm shor ol worddng length

fibrous pulp tssue allowing the instrament io remove it
whereas irrigants may not reach the apical area 1o
dizzolve the tssues,

th. Place the next larger size file 10 the working length in
similar manner and again irrigate the canal (Fig. 12.26).

7. Don't forget o recapitulate the canal with previows
smaller number instrument. This breaks up apical debris
which are washed away with the imgant.

3. Repeat the process undil a size 25 K-file reaches the
working length (Fig, 12.27) Recopatulate between the
files by placing a small file to the working lengih
(Fig. 12,28),

Phase Il I'\

. HH.MH file: in the HE'I'jl‘I_-'..ma]EIIE:ﬂl ! '“mm‘_'-’r Fig. 12.30: 35 Ma. file 2 min Fig. 12.31: 40 Mo file 3 mm
waich winding motion, remove it after circumferential
filing, irrigate and recapitolate (Fig. 12.29),
2. Repeatihe same procedure with successively larger files /
at 1 mm increments from the previously wsed file
(Fig. 12,300,
3. Similarly mid canal area and coronal pan of the canal is
prepared and shaped with karger number files (Figs 12.31
o 33).
4. Finally refining of the rood casal is done by master apical
file with push-pull sirokes w achieve a smooth tper
from of the root canal,

Variations in the Original Step
Back Technigue involves

@ Initial enlarging of the coronal part of oot canal with e 42 33 45 po. fle 4 mm Fig. 12.33: 60 Na. Sie jor
Gates-Glidden drills (Fig. 12.34). shor of wordng langt canal praparaticn
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Flg. 12.34: Enlargement of
canal using Gales-Glidden dril

Fig. 12.35: Usa of smaler Galas-

Glidden it prepars mid nool anss

b, Use of smaller Gates-Glidden dnlls w prepare the mid
roof level (Fig. 12.35).

. Use of Hedstorm files to Dare the preparation.

Befone using Gate-Gilidden, one must gain access o the
canal orfices by removing the overlying dentinal struchurs:.
Thus we see that step back technique creates small apical
preparation with larger instruments used at successively
decreasing lengths 1o creste o taper, The taper of canal
preparation could be aliered by changing the interval
between the consecutive instruments for example taper of
prepared canal could be increased by reducing the intervals
between cach succesave file from 1 o (L5 mm.

Though this technigue has been used since long time,
bt various studics have shown that this apecal to coronil
preparation of rool canals can case deformation of the canal
shape, instrument separation, zipping of the apical area,
significant apical extrusion of debris, apical blockage, e,
(Figs 12,364 to Cl

KMODIFIED STEP BACK TECHNIGQUE

In this lechnique, the preparation is completed in apical thind
of the canal after this step back procedure is stared 2-3 num

Textbook of Endodontics :

up the canal 1o give an almost parallel retention form at the
apicil ares, This receives the pramary gutta-percha point
which should show a shight g back, when the point s
remaved. This explains that cone fits swugely into the list
2-3 mm of the prepared coanal,

PASSIVE STEP BACK TECHNIQUE

This echnigue was developed by Torabinajed which
involves combination of hand instruments (files) and the
rodary instrurments | Gates-Glhidden drills and Pesso reamers)
1o wttwn an adeguate coronal Nare before apacal rool canal
preparation,

This techmigque provides wracdual enlargerment of the root
in an apical w0 coronal direction without applying force,
thereby reducing the occurrence of procedural ermors like
transportation of the canal, ledge or zap formation and this
is convenient 1o both patient as well o doctor.

Technique

1. Firstof all, after preparation of the access cavity, locate
the canal orfices and Mare the walls of access cavity
using tapered dimond burs,

2. Now establish the correct working length using a number
15 file. A number 15 file is insened © the comected
working length with very hight pressure to one eighth o
one quirter twm with push-pull stroke o establish the
apical patency,

3. After this sddivional files of number 20, 25, 30, 35 and
Al are insened into the canal passively. This step removes
the debris and creates & milbdly flared preparation for
insertion of Gaies-Glidden drills.

4. Copiows ierigation of the canal system is frequently done
with sodium hypoechlorite.

5 Aduer this, number 2 Gate-Glidden drill is insered inbo
mildly flared canal toa point, where it binds slighdy. It
is pulled back 1w 1.5 mm and then activated.

With up and down motion and slight pressure, the
camal walls are (e, Inthe simdlar fan Geshdon numbers
3 and 4 Gates-Giliddens are then used coronally.

-"'?.Ill Apical transpartation]

F:f"”

Parforation

Fig. 12.36: Procedural arors
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&, Because Maring and removed of curvatures reduce the
wieking length so reconfirmation of the working length
is done before apical pressure,

T. After this. a number 200 file is inserted into the caal

PDFREE  @xmp/mk mga oo gifn g cpnalcds then prepared with

sequential use of progressively larger instruments placed
successively short of the working length. Narrow canal
should not be enlarged beyvond the size of number 25 or
30 files.

Advantages of Passive Step Back Technigue

1. Removal of debris and minor canal obstrsctons,

2. Knowledpe of the canal morphology.

3. Gradual passive enlargement of the canal in an apical to
corongl direction.

4. This rechnigue can also be used with ulirasonic
Instruments.

BALANCED FORCE TECHMIQUE

This technique was developed by Roagme. [t involves the
use of instrument with noncutiing tip. Simce the K-type files
have pyramidal tips with cuiting angles which can be guite
pppressive with clockwise rotation. For this technigue. wse
of triangular cross sectioned instruments should be done
because the decreased mass of the instrument and deeper
cutting Mutes improve Mexibility and decrease the restoring
force of the instromemt when placed in curved canals.

Use of Flex-R files is recommended for this technigue
which has “safe tip design”™ with o puiding lamd area behind
the fip which allows the file w follow the canal curvatune
without binding in the outside wall of the curved canal
(Fig. 12.37).

Technigue

I, In balanced torce techmgue, fest Gle o bind shord of
working length is inserted into the canal and rotated
clockwise o quarter of o turn, This couses Mutes 1o engage
a sinall amownt of demntin (Fig. 12.38)

Flex-R file

Fig. 1237: Usa of fea-R 1ie lor Dalanced foros mohnique

Fig. 12.308: &) Engaging denlin with quarier clockwiss um
| Gutting action by anticiockwise motion with apical pressuns

Fig. 12.38: Mow file is tumed quarier clockwisa. |t picks the dabis
and withdraws e irstrumani

2, Mow file s rotated counterclockwise with apical pressune
at least one third of a revelution (Fig, 12390 It is the
counterchockwise motation with apical pressure which
actually provides the cutting action by shearing off small
amount of dentin engaged during clockwise rdation.

3. If there is little curvaturne or if instroment does ot bind,
oy ome o two counterclockwise maotions are riven, I
should not ke forced to give the counterclockwise
rodation becnuse it may lead to frocture of the instrument.

4, Then a final clockwise rotation is given o the instrument
which loads the flutes of file with loosened diehris and
the file 15 withdmwn,

Advantages of Balanced Force Technigue
I. With the help of this techniguee, there are lesser chances
of canal rransportation,

. D con manipulate the files af any point in the canal
without ereating a ledge or Mockage.

E-d
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IMUNI PAD ODONTCL

Fig. 12.40: Crown-down
tachnigus

Fig. 12.41: Straghl ine
AccHss 10 ool canal syslam

C

ﬁ_

\¢

Fig. 12.43: Usa of Gales-
Glidden far preflanng

Fig. 12.42: Fillirg the chamber
willh ETh3anl Sodilian

CROWN DOWN TECHNIQUE

I the erowwn doswn technigue, the dentist prepares the canal
from crown of the tooth, shaping the cunal as he £ she move
towards the apical portion of the canal (Fig. 12.400). Morgan
and Montgomery found that this “crovwn down pressureless™
iechnigues resulied in a rounder canal shape when compared
tor wsunl step back techmigque, Moreover many studies have
showom that greater apical enlargement withoot causing apical
transportation can be achieved if coronal obstructions are
eliminased.

Textbook of Endodontics ;

Technique of Crown Down Preparation

1. First step in the crown down technique is the access
cavity preparation with no pulp chamber obstructions
{Fig. 12.41 ), Locate the canal orifices with sharp explorer
which shows binding in the pulp chamber,

2. Mow Gl the access cavity with an irnigant and start
preflaring of the canal orifices (Fig. 12.42). Preflaring
of the coronal third of the canal can be done by using
hand instraments, Gates-Glidden drlls or the Mickle -
nLaniuem rolary insiruments,

. Cres-Gilidden drills can be used after scouting the canal

orifices with mumber 10 or 15 files, The crown down

appreach begins with larger Gates-Glidden first
iFig. 12.43), After using this subsequent, smaller
dhiameter Gates-Ghidden are worked o the canul with
additionzl mm 1o complete coromal laring. Ome shoulkd
teke care o avosd camying all the Gates-Glidden drills

i same level which may lead to excessive cutting of

the demtin, weakening of the roots and thereby “Coke

Bottle Appearance” in the radiographs (Fig. 12.44).

Frequent irrigation with sediom hypochlorite and

recapiulation with o smaller file (usually No. 10 file) to

prevent canal blockape,

3. After establishing coronal and mid root enlargement

explore the canal and establish the working length with

small instrumets (Fig. 12.45),

Introsduce larger files to coronal pant of the canal and

prepare it (Fig, 12.46). Subsequently introduce

progressively smaller number files deeper into the canal
in sequential order and prepare the apical part of the

cunal {Fig. 12.47 and 48).

Final apical preparation is prepared and finished along

with frequent irmgntion of the canal system.

The classical apical third preparation should have a

tapered shape which has been enlarged 1o oo least size 20 at

apex and each swceessive instrument should move away
from the foramen by ' mm increments.

Apical Gauging

I. The function of apical gauging is o measure the apical
diogmeter of the canal prior to cutting the final shape.
This is necessary o insure that the final tapered
preparadion extends all the way o the ferminus of the
cunal (Fig., 12.49).

2. Use NiTi K-files for gauging. The fexibility allows for
much more accurate apical gouging in curved canals
than with stainless steel, insuring the apical accurscy of
obturation,

T

.

.

e
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4,

Fig. 12.44: “Cake-bofile appaar-  Fig. 12.45: Establishing warking
ance” caussd Dy axcesasha uss  kength using & small inginsmant

ol Galns-Glidoen drills

Fig. 12.46: Use ol eges
e 0 prapare comonal ki

Fig. 12.48: Apcal preparation al canal

3

1. e apie
CONST 2000

Fig. 1240 Apical gauging of root canal

Mo effort is made to cut dentin during apical gauging.
The gauging instraments are nseled stroight inand are
pulled straight out with no rotation,

Abwiys use 17 perceni agreans EDTA o an irrigant
during ganging to remove the smear layer.

Biological Benefits of

Crown Down Technigue

Removal of tissue debris coronally, thus minimizing the
extrusion of debris penapically.

Reduction of post operative sensitivity which could
result from periapicl extrusion of debris,

. Cireater volumes of irriganis can reach in canal

irregularities in early stages of conal preparation becanse
of coronal flaring,

Better dissolution of tssee with increased penetrution
of the irmigants.

Rapud removal of contaminated and imfected tissues from
the root canal systerm.

Clinical Advantages of the

Crown Down Technigue

Fig. 12.47: Prepamton of
canad io deepar kwals i.

e

Enhanced tactile sensation with instraments because of
removal of coronal interferences (Fig. 12,500,
Flexible {smaller) files are used in apical portion of the
canal; where as lrger (stiffer) Ales need not be forced
but kept short of the apex.

In curved canals, afier doing coronal flaring, files can
goruplo apes more effectively due w decrease deviation
of instruments in the canal curvature.

Provides more space of irmgams.

Straight line pocess to oot curves and canal junctions.
Enhamced mevement of debris coronally,

Desired shape of conal can be obtained that is narmow ot
apex. wider at coronal (Figs 12.51 and 12.52).
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Fig. 12.50: Preflaring of canal cavses remaoval al
cofnal imeriensnces

Fig. 12.51; A wal prépared  Fig 12.52: A well prepansd tapared
canal mandiular pramelar preparation of mandioular maolar

8. Predictable quality of canal cleaning and shaping.
9. Decreased frequency of canal blocknges,

The crown down 15 often suggesied as a basic approach
using nickel-Blanium rotary instruments, Very few limitations
exist in the application of the crown-down technigue, lis
spplication may be limited however to the use of hand
instruments in specific situations. As with any technicue,
there will be a learning curve in its implementation, and the
schiwevements with this wechnique of root canal cleaning and
shaping may be affected by:

1. Operator desire (o leorn and skill level developed in
applicarion.

Texthook of Endodontics !

Fig. 1253 Ledga formation caused by usa of siff
FErUmAnt in cunved CAral

2. The use of end cutting rotary instruments in small or
partially calcified canals may predispose to perforation
as the instrument moves apically.

3. In canals that curve severely the rotary instruments
cannot be precurved for placement and ease of
penctration to enlarge the coronzl third of the canal. In
these cases, the crown down technigque can still be
implemented by using hand insirumems prior 10 rotary
INSLrUImEnLs,

4. If large, less flexible rotary instruments are used (oo
rapidly and deeply in the root canal, a ledge may Foem
(Fig. 12.53),

ENGINE DRIVEN PREPARATION WITH
HITI INSTRUMENTS

These instruments were introduced in early 19980s, and since
then they huve become indispensable tools for canal
enlargement. Before using these instruments one should take
cire b0 have a siraight line access (o the canal system. Canals
should be thoroughly explored and passively enlarged before
wsing rary instrument. Instruments should be constantly
meowing and speed of motation of each instmment shoubd be
known.

All of these NiTi rotary systems incosporsie:

*  Crown down preparation,

= Apical preparation as finale,

*  Increasing Laper instruments,

PROFILE SYSTEM

Profile instroments system was introduced by Dr Fohnson
in 1944 Earlier profile system was sold as series 29 st
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ments. Afier this profile series were introduced with greater
tapers of 19 mm lengths and 150 sized tips, Suggested
rotEionil speed for profiles is 150-300 BPM. Cross section

PDFREE peOigk MomA Den@E iR Ok @ith three equally

shaped U-shaped grooves along with radial lands, The
negative rake angle of profiles makes them to cut dentin in
plunning modion,

CLINICAL TECHNIQUE FOR USE OF PROFILES

I. Make a siraight ling access to the canal orifice.

2. Estimate the working length of the canal from
preoperative radiograph.

3. Creaie a glide path before using orifice shapers. Estublish
thas path with a small, Mexible, stainless steel number
E5 o 200 file,

4, Use orifices shapers sizes 4, 3, X, and 1 in the coronal
theird of the canal,

5. Perform crown down technigue using the profile
instruments of taperfsize 006 /30,0.06/25.00L.04/30
and(L04/25 to the resistance. For larger canals use (U06/
35,0006530, 0004735 and 0.04/30.

f. Mow determine the exact working length by inserting
conventional number 15 K-file (2% aper).

7. After estublishing the exact working length complete the
crown down procedure up until this length, Use profile
00025, 00450 for apical preparatio

8. Now final Nanng is done using profile 006025 shon of
working length (o merge coronal and apical preparation.
In summary the profile instruments are vsed in both

descending order of the diameter {i.e. for crown down from

largest to the smollest) and in ascending onder of diameter

{for preparation o the exact working length and for final

flaring from smallest to the largest).

Advantages

I. Presence of radial land and noncutting tip keep the
Profiles seif centered in root canal thus preserving the
natural canal path. [t also avoids risk of zip or
transportabion of conal,

2. Presence of 207 helical angle albows elfective rermovil
of dentin debris, thas eliminating the risk of debeis bloc-
king the camal or being pushed into the penapical aren.

1 Presence of redial land prevents its screwing into the
ciunal and thus reduces the fracture nsk,

4. Because of presence of modified tip without transition
angle and negative rake angle, profikes work the dentin
in planning motion.

GREATER TAPER FILES (GT FILES)

The G T rodary instruments possess & U - shaped fle design
with 1500 tip sizes of 20, 30 and 40 and tapers of (L0, .06,
(s, 000 and 0,12, Accessory GT files for use as onfice
openers are available in sizes of 0,12 waper in 150 sizes of
35, 50, 70 and 90 Megative rake angle of these files makes
them to cut the dentin in planning motion.

CLINICAL TECHNIQUE

1. Obtain a straighi ling access to the canal onfice and
estublish the ghide path wsing Mo, 15 sainless sieel file
iFig. 12,54}

Fig, 12.55 Use of 012 GT fies
far coranat pregarabion

Fig. 12.54; Straight fing
access b canal onhces

Fig. 12.856; Apical prepanaton using GT Rles
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2. Lubricate the canal and wse OT files (0,12, CUI0, 0.0
and 006 taper) i crown down fashion @ 130 - 300 rpm
iFig. 12.55).

PDFREE Wil il DAD-@RSNFONGAES: of estimated

working length, establish the cormect working lengih
using 15 number stainless steel fike.

4, Selectthe final shaping instrument and penetrate in canal
steadily. Remove the instrument, irrigabe the canal and
retnsert it Continue o progress apically until working
length is achieved (Fig. 12.56).

5. Apical gauging is dome therealier o assure simooth apcal
Laper.

PROTAPER FILES

As we have seen that ProTaper files have a triangular cross
section and is variably apered across s cunting length, The
progressively tapered design improves fexibility, cutting
efficiency and the safety of these files.
The ProTaper sysiem consisis of three shaping and three
finishing files.
I. Shoping files are ermed as 5., 5, and 5,
8, these are files of shomer length of 19 mm with Do
dhiameter of 0,19 mm and 0, diameter of 120 man.
The increase of taper up to Dy and then taper decrease
up o O increases. its Mexibiliny,
5, has Do diameter of 0L17 mm and Dy, of 120 mm. it
is used 1w prepare corona part of the ool
8, has Do dinmeter of 0,200 mm and D, of 1.20 mm. it
15 used o prepare middle third of the canal.
2. Finishing files F,, F,. F, are used to prepare and finish
ppical part of the root canal,
F; Do diameter and apical taper is 20 and 0.07.
F3 Do diameter and taper is 25 and (.08,
Fy Do diameter and taper is 30 and (.09,

CLINICAL TECHNIQUE

I, The foremost step is gaining siraight line sccess to the
canil orifices,

2, Establish a smooth glide path before doing any
instrumentation with ProTaper sysiem,

3. Mow prepare the coronal third of the canal by inseriing
5y it the conal using passive pressure, Don™t go mone
then third fourth of the estimated canal length
(Fig. 12.57).

4, Drrigate and recapitulate the canal using number [0 file.

In shorter teeth, wse of 5, 15 recommended.

6, After this 5, is worked up to the estimated canal length.

N
i

Textbook of Endodontics i

Fig. 12.57: Use al 5, and 5, 1l lor canal praparaticn

@ [

Fig, 12.58: Corlierration of Fig. 12.59: Apical praparation
werkig lengmn using Rand fies using F1, F2, F3,

7. Mow confirm the working length using small stainless
steel K- files up o size 15 by electronic apex bocators
andfor with radiographic confirmation (Fig. 12.58)

8. Use F), F, and F; (if necessary) finishing files up o
cstablished working length and complete the apical
preparation, Then refine the apical preparation wsing
cormesponding stainless steel fle to gauge the apical
foramen and 1o smoothen the canal walls (Fig. 12,590

Advantages of ProTaper Files

1. PraTaper file has mochfed gusding tp which allows one
to fixllow canal better and variable tip diameters allow
file 1o have specific culting action in delines area of
canal withowt stressing instrument in other sections.

2. ProTaper file hos a changing helical angle and pitch over
their cutting blades which reduces the instrument from
serewing inte the conal and allows better removal of
debris.
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3. ProTaper file aets in active motion, this furher increases
its efficiency and reduces iorsional strain,

4. Length of file handle is reduced from 15 o0 12.5 mm.
which allows betier access in posterior areas,

PDFREE. COVUNI DAD OCDONTOLOGQ CA

QUANTEC FILE SYSTEM

Duaes fike series are avanlable in both cutting and non-
cuiting tips with standard size of 25 Mo, in 0012, 0. 10, 0008,
0006, 0,05, 0,04, 0,03 and 0.02 tapers, 0,02 tapered

This unique design of Cruantec system that is 3 positive blade
angle with two wide radial lands and relief behind the lands
reduces its contact with the canal, therely minimizing the
torgque, Quantec system utilizes the “groduated taper
technigue’ o prepare a canal, 10is thought that using & seres
of files of single taper result in the decreases efficiency as
the larger instruments ane wed, This happens because mone
of file comes in contact with the dentinal wall which makes
it mowe difficull o remove dentin, Thereby retarding the
proger cleaning and shaping of the canal, But in graduated
taper lechnique, restricted contact of area increases the
efficiency of the instrument because now forces are
comcentrated on smaller arei

CLINICAL TECHMNIQUE

1. Oibtain the straight line access to the canal orifices.

2. Esiablish the patency of canal using number 10 or 15
stminless steel files,

3 Insert the Quantec number 25, taper 0.06 file passively
into the canal.

4, Afer negotiation of the canal wsing Cuamec ke, prepare
the canal from (.12 to (.03 taper.

5. Finally complete the apical preparation of canal wsing
4 or 45 Moo, (02 taper hand or rotary files.

LIGHT SPEED SYSTEM

These are so named because a “light'” wouch is needed as
“speed” of instrumentation is inereased,
Light speed instrument have non-cutting tip with Gates-
Gildden in configuration and are available in 21, 25, 31 and
50 mm bength and 150 numbers 20 <140,

Half sizes of light speed instrument are available in
numbers 22,5, 27.5, 32,5

CLINICAL TECHNIQUE

While doing cleaning and shaping using the light speed
system, three special instruments are wsed -

T

lf

Fig. 12,60 Obtain siraigh! ling access

Fig. 12.61: Uss of initial apical robary in canal

Initial Apical Rotary (TAR) (begins 1o cut canal walls m
working length).

Master Apical Rotary (MAR) (Last instrument o
perform the apical preparation ).

Final Rotary (FR} (Last step back instrument which
completes the step back procedure ).

. Obvain a straight line access i the canal orifice and

estahlish o glide poth vusing number 15 stainless steel
file (Fig. 12.60).

. Slightly (1-2mm) enlarge the canal orifice with the help

of Gates-Glidden driils.

3. Determine the working length using meumber 15 stainless

steel file.

. Use initial apical rotary up to working lengih

iFig. 12.61}.

3. Mow prepare the canal using light speed instruments in

forward and backward movement from smaller to larger
number (Fig. 1262
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Fig. 12,62 Use of kg apsad instrement in ionwvand and
bapiosanrd monseme

0o

Fig. 12.63: Lisa of light speed instrumant in
slep back proceduns

fr. Last instrument used in conal for canal preparation is
masicr apical rotary which could be 5- 12 size larger than
the initial apscal rolary instrament.

7. After using MAR. light speed instraments are used in
step back procedure 1o complete the canal preparation
(Fig. 12.63), Use the fing] rotary {FR) a5 the last back
instrament.

E. Finally recapituloted with Moster Apiwal Eotary (MAR)
up to the working length.

ADVANTAGES OF LIGHT SPEED SYSTEM

I. Short cutting blades provide more accurate tactile
feedback of canal preparation.

Textbook of Endodontics i

2. Flexibaliny of light speed system keeps ot centered,
virtually eliminating ledging. perforation or zipping of
canal,

3. Light speed instrumentation is conservative which
prevents weakening of the root,

4. When used correctly, risk of instrument separation is
low but it it does separate, it is designed to separnte 18
mm from the Gp which makes its remaoval fast,

5. Short cutting blades with non-cutting shaft minimize
the torgque and stress on the instrumend.

K, ROTARY FILE SYSTEM

K ; files are available in taper of 0002, 004 o 0.06 with 15O
tip sizes. The presence of variable core diameter makes them
Mexible. Ky files have positive rake angle providing them an
effective cutting surface. Body shapers available in taper
L8, .00, and 0,12 all with tip size 25, are used to prepare
the coronal thard of the canal,

CLINICAL TECHMNIQUE

1. Obiain a straight ling access 1w the canal orifices and
cnlarge them with K shaper files. The shaper files are
used 1o light resistance which 15 wsually 3 1o 4 mm
apically.

2. After preparing coronal third of camal with shaper file,
prepare the middle third of the canal.

Cibtaan the glide path using number 15 stainless steel
hand file before using K, sysiem.

3. Then 00640 K can be inserted up 1o middle third of
the canal. If iv is difficult 1o use, switch over smaller
files (L35, On the whole U060 is used first
followed by O.06535,0,06/30 e, until the middle third
and apical third is reached.

4. Don’t forget to imigate and recapitulate in between the
filis.

5. In narmow canals use (.04 fapered files instead of .06
laper.

. Mow prepare the apical third of the canal using smaller
K, files upto estimated working length,

REAL WORLD ENDO SEQUENCE FILE

A recently introdoced in KTy world 15 Real World Endios
Sequence File system, Electropolishing treatment of these
files during muanufacturing lessens the propensity of NiTi
files fior crack propagation, The blank design with aliemating
contact points (ACPs) and shsence of radial londs, mukes
the instrument shaper and mose efficient in cutting.
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CLINICAL TECHNIQUE

1. Giaan the sraight ling aceess o canal onfe and confirm

PDFREE Heerenal psprycyihumiper bt arjd stainless stecl
hand file.

2. Use Expeditor file first into canal o determine the
appropriate size of the canal,

3. Remove the Expeditor file from the canal, irmigate the
canal and choose appropriate sequence file acoording
1o the canal size and perform crown down technigue,

4. Mow establish the working length of the canal, afier
using the second rotary fike,

3. Complete the crown down technique up 1o the
cafablished working length.

Fig. 1264: 008 taper file o prepare coronal
Advantages of Real World Endo bwer Third of the canal
Sequence File System

1. These files are available in 0.04 and 006 taper having
the precision tip. Presence of precision tip results in both
safety as well as effickency.

2. These files keep themselves centered in the canal and
produce minimal lateral resistance because of
i. Presence of ACPs
i, Electropolishing
iii. Absence of radial lands,

Sequence Mles have variable piich and helical angle
which further increase its efficiency by moving the debris
ol of canal and this decressing the tongue cavsed by debris
accumulation.

Fig. 12.65: Uss of 004 taper file
HERO 642 for mid 100l preparation

HERD 642 {High Elasticity in Botation, 006, 0,04 and 0.02
tapers-) has wihelical hedsiorm design with sharp Mies, I
is used in “Crown down™ technigue, hetween 300 and GO0
rolations per minule (rpm) in a standard slow speed
contraangle air driven or eleciric motors,

Due 1o progressively increasing distance between the
flutes-reduced risk for binding of the instrument in oo
il

Technigue

In this crown down technigue is achieved using varable

size and taper. First and foremost step of canal preparation

i% b obtain stranght line access 1o the canal onfices,

I. Start with size 300 of (.06 taper, penetrate it in the canal
with bight up and down motion at the speed of 300-600

RPM and prepare the coronal part of the canal Fig. 12.66: Use ol 0.02 apersd inatrument for
iFig. 12.64), finad apical prepanson
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2. Remove the file, imigate the canal
3. Mow inser file size 30, 0.04 taper and continue the canal
preparation up to the level of 2mm of working length

PDFREE (&@MISDAD ODONTOLOG CA

4. Finally complete the apical preparstion using NiTi hand
instruments or 0,02 taper rotary (Fig. [2.66).

CANAL PREPARATION USING
ULTRASONIC INSTRUMENTS

The concept of using ultrasound in endodontic therapy was
suggested in 1957 by Richman. But it was the labe 1970,
when ultrasonic scaling units began 10 be adapied for use in
endodontics resuliing in endosonics, since that time kot of
research is being done on endosonics wo make 1 an imegral
part of endodontics. The machines used for this purpose
are designed o trunsmit bow fregquency ulirsoenic vibration
by conversion of electromagnetic energy to the mechanical
energy o produce oscillation of file. File oscillates at the
frequency of 20,000-25, 00 vibrations/seconds
{Fig. 12.67),

Dwuring the oscillation of file, there is continuous Mow
of irrigants sodutions from the handpiece along the file. This
causis formation of cavitation, Le. by the movement of the
file within water supply. Cavitation is growth and subsoguent
violent collapse of the bubbles in the fluid which results in
formation of a shock wave, increase lemperaiure, pressure
and the free radical formation in the fluid. Cavitation #s

Hﬂi'l:lfmbn/—/

Wibrabon

Fig. 12.67: (&) Uhrasonic instrument and mgation wark actively in
straight carsal (B) Curvalure in canal may impade vibason

Textbook of Endodontics :

Fig. 12.68: Spraadar should mach 1 mm shor ol
apex in a well prepared canal
considercd as one of the primary beneficial effect in
endosonics,

Apother effect is acoustic steaming which s produced
arownd an object oscillating in a lguid, In this, there is
production of shear forces which are capable of disledging
the lumps of material, Thus, scoustic sleaming may be useful
in reducing the number of smear layer and loosening the
aggregates of the baclena (Fig. 12.68),

Technlgue

1. Before starting with ulirasonic instrumentation apical
third of the canal should be prepared o at beast size 15
file.

2. After activation, uwlirasonic file is moved in the
circomferentinl manner with push - pull siroke along
the walls of canal,

3. File is activated for one minote, This procedure is
repeated Gll the apex is prepared 1o at least size 25,

The root canal debridement depends on:

I. Choice of irrigant solution (sodium hypochlorite is
irrigant of chmce),

2. Oscillation of file.

A, The form of irmgation with ultrasonic irrigation being
supplied.

Advantages of Ultrasonic Canal Preparation

1. Less time consuming.

2. Produce cleaner canals becapse of synergei: relation-
ship berween the ultrasound and the sodium hypo-
chloriie,
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3. Heat produced by ultrasonic vibration increase the
chemical effectiveness of the sodiom hypochlonie

PDFRANEAAMAPES\D ODONTOLOG CA

1. Increased frequency of canal fransportations,
2. Increased chances of overinstrumentation.

CANAL PREPARATION USING
SONIC INSTRUMENTS

Digsign of sonic instruments is similar io that of ultrasonics.
They consist of a driver on o which an endosomic file is
attached, The oscillatory patern of driver determines the
nature of movement of the attached file. In sonic instruments,
there is longiudinal pattern of the vibration when activated
in the root camal. This longitedinal fike motion produces
superior cleaning of the root canal walls,

Sonic system uses three types of file system for root
canal preparstion viz. Heliosonic, Bispisonic and the canal
shaper instruments. These files have spiral blades protrading
along their length and non cutting tips.

Technigue

. Afier gainimg the straight line access to the canal orifices,
penetrate small number file in the canal, Enlarge the
canal upto 20 or 25 number file wpte 3 mim of the apex
o muke some space of somc hle,

2, Mow insert the sonic file (L5 - | mm shon of nomber 200
file, and do circumferential filling with wp and down
migkion for 30« 40 seconds.

3. Mext use the larger number sonic file and do the coronal
flaring.

4. Afer completion with this, determine the working length
and prepare the apical third of the canal with hand files,

5. Finally hlend the apical preparation with coronal
preflaning with smaller number son file,

Thouwgh sonic files have shown o enlarge and debride
thi: cunals effectively in lesser time bl care should be taken
ot 10 fiorce the file apically to prevendt instrument separation,
ledge formation or canal tmsportation

LASER ASSISTED ROOT CANAL THERAPY

Weichman and Johnson i 1971 were the firs) to sugges|
the use of lasers in endodontics. The most imporiant benefits
of this revolutionary technodogy for endodontic treatment
is the case of using it and great degree of patient comfort
during and afier the procedure,

MNd:YAG Ar, Excimer. Holium, Ebrium laser beam are
deliversd throwgh the optical fiber with the diasmeter of 200-

T

400 pm equivalent io size 200 - 40 number file. Studics have
shown different resulls with lasers,

Bahcall et al in 1992 found that though the use of
MAd-YAG laser can be prodoece cleaner canals, bul hea
produced by it may damage the surrounding supponing
tissues, 2. bone and PDL. Hibst et al showed that use of
ErYAG laser may pose less thenmal domage to the tissues
because it canses localized heating thereby minimizing the
absorption depth,

Recently a new root canal treatment wsing the Er.
CrY SG0 (erbium, chromium : Yettruim scandium gallivm
garnet) his been introduced 1w help reduce the patient fear
and provide better comfort o the patient, The device which
provvides such a treatment 15 the walerlase—Hydrokinetc
Hard and Soft tissue laser, the only laser syslem 1o receive
FDDA clearance for complee endodontic theragy and other
ool canal procedures, This laser uses specialized fibers of
virious diameters and lengths w effectively clean the rool
canil walls and prepare the conal for obturation. By wsing
hvdrokinetic process i which water 15 energized by the
Y500 laser photons (o couse molecular excitation ancd
loculized microespansion, hord ssues are removed precizely
with no thermal side effects,

With this technigque there 15 minimal patient discomfon,
ard postoperstive complications such as inflammation,
swelling and paim. Moreover, antibactenal action of Y500
laser has reduced the use of postoperative antibiotics therapy.
Thus we see that loser is one of the importam revalution m
endodontics. The intracanal irradiation with laser has shown
to reduce the microbial reduction. inflammation, and other
post operative complications, simultaneously providing the
comfort to patient. However performance of the eguipment
safety measures, temperature rise and level of microbial
reduction should be well documented before it becomes a
current method of chodce for treatment.

EVALUATION CRITERIA OF
CANAL PREPARATION

I. Spreader should be abke to reach within 1 mum of the
working length if spreader does not reach the estmated
length, itindicates canal is mot well prepared (Fig. 12.68).
After canal preparation, when maaster apcal file ps presssd
firmly against each walls should feel smooth {Fig.
12659,

Recently o three dimensional, nondestructive techmigue
has developed for detailed study of root canal geometry. A
micro - compated tomography scanner is used 10 record

Fd
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Fig. 12.6%: Maglar apical il should fee
smoath in a well prepaned canal

the precise canal anatomy before and after the
instrumentation. A three dimensional analysis of root canal
geometry by high resolution CT is then performed.

SPECIAL ANATOMIC PROBLEMS IN CANAL
CLEANING AND SHAPING

Management of curved canals,
Management of calcified canals,
Management of C-shaped canals.
Management of S-shaped canals

1. Management of Curved Canals

The controlled, uniformly tupered radicular preparation is
o greal challenge in endodontics. But now a days,
introduction of flexible non-150 taper NiT1 nstruments have
brought a major change 1o overcome the problems of
cleaning and shaping in curved canals earlier caused by use
of st stainkess steel files in push-pull moton.

In management of curved canals first of all estamae the
amgle of curvature. To calculate angle of curvature, imagine
a sirgight line from orifice towards canal curvisture and
amother line from apex wwards apical portion of the curve,
The intemal angle formed by interaction of these lines 15 the
angle of curvalre (Fig. 12,70}

In curved canals, frequently seen problem is ocourrence
of uneven cutting. File can cut denting evenly only if il
engoges denting around s enfire circumference. Once it
becomes lense in a curved canal, it will tend to strwghien
up and will contact only at certain pednts along its kengih.
These sreas are wseally outer portion of curve apical to the

-

Textbook of Endodontics i

Fig. 12.70; Intemal angle formed by inleractian ol fnes
tarens 1he anghe of curiaming

Fig. 12.71: Farmation of ledge in 8 curved canal

curve, on inner part of curve at the height of curve anmd
outer of inner curve coronal 1o the curve. All this can lead
to pccurrense of procedural errors like formation of ledge,
transpontation of foramen, perforation or formation of elbow
and zp inacurved canal (Fig. 12,711, To avosd occumence
of such errors there should be even contact of file to the
canil dentine. But becanse fle has wendency o straghten
up o its onginal shape and it is difficult to control removal
of dentine along the entire length of file in push- pull motion,
the above ermors can be reduced by:

*  Decreasing the restoring force by means of which
straight files apt io bend against the curved dentine
surface,

= Decreasing the length of file which is aggressively cutting
ik the given spam,
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Decrease in the force can be done by :

PDFREE  COMUY oy

Precurving the file: A precurved file has shown 1o
traverse the curve berter than a straight fike. Two types
SdifAz T

*  Placing a gradual curve for the entire length of
the file.

*  Placing a sharp curve of nearly 45 degrees near
the apical end of the instrument. This type of
curved file is used in cases when a sharp curve
or an obsiruction is present in the canal. Curve
can be placed by grusping the futes with gauee
sponge and carefully bending the file until the
prefemed curvature is attained,

Onece the precurved fle is placed inthe canal,
there are chances of loosing the direction of
curve. To avoid this problem teardrop shape
ruhber stopper is usually recommended with
point showing the direction of the curve.

ii. Extravagant use of smaller number files: Since

smaller sized instruments can follow the canal
curvatire because of their flexibility, they should be
used unti] the larger files are able to pegotiate the
canal without force,

Ure of intermediate sizes of files: It has been scen
that imcrement of (U05 mm between the mstruments
is oo large to reach the commect working kength in
curved cannls, To sodve this problem, by cutting off
a portion of the file tip a new instrument size is
crested which has the size intermediate o wo
consecutive instruments. There is increase of
02 mm of diwmeter per millimeser of the length,
cutting 1 mm of the tip of the instrument creates &

G

Fig. 12.72: Precurvng of fila

) R

new instrument size, for example cutting 1| mm of a
murber] 5 file makes it nomber 17 file, In severely
curved canals the clinician can cut 000 Smm of the
file to increase the instament diameter by 008 mm.
This allows the smoother transition of the instrumsent
sizes to cawse sreother cuiting in corved canals.

o Use of flexible files: I hos been seen that vse of

flexible files cowse less alteration of the canal shape

than the stiffer files. Flexible files help in mainixining

the shape of the curve and avoid occurrence of
procedural errors like formation of ledge, elbow or
sipping of the canal.

Decrease in length of actively cutting hile can be
achieved fy:

@, Anticurvature filing: In some roots like mesial
rool of mandibalar molar and mesiohaccal root
of maxillary mwolars, 1f care is nod tken while
preparing them, incidence of strip formation ane

Fig. 12.73A: Arrow showing anea where chances af

Fig. 12.738: Anow showing dangar zone
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sirip perforation, the concept of anticurvature
filing is emploved as given by Lim and Stock. It
invalves lesser filing of the canal wall which s
facing the curvature (Fig. 12.74), For example
in case of filing of mesiobuccal canal of
randibular molars, more filing is done on mesial
and buccal wall as compared 1o distal and limgual
Fig. 1274: Bemowal of dertin shouid be done more in witlls.
et e b e b e b. Modifving cutting edges of the instrument; The
cutting edges of the curved instrument can be
modified by dulling the flute on owter portion of
the apical thind and inmer portien of the mddle
third, Dulling of the flutes can be done with the
help of diamond file (Fig. 12.75).
¢. Changing the canal preparation fechnigues:
croown doown lechnigue. .. preparation of coronal
part of the canal before apical pan removes the
corongl interferences and allow the files to reach
up to the apex moee effectively (Fig, 12,76),

2. Management of Calcified Canals

Calcifications in the rool canad system are commonly mel
problem in root canal treatment, The dentist must recognize
that pulpal calcifications are signs of the pathosis, not the
cause (Fig, 12.77) Various etivlogical factors seen o be
associated with caleifications are canes, trouma, drugs and
amng.

Success in negotisting small or caleified canals is
pn,-di:l.:d M1 3 PROPEr aCcess I.Ill'IEIIi:ItH and wentifecation of
the canal orifice or orifices.

To locate the caleified onfice, first mentally visualize
and plan the normal spatial relationship of the pulp space

Inper due=inds

& 3GE)
& 1.2 &5E)
[ 1535 Pardsrom)

1

if

Arnrul (K -]
Instrumentmbon

Fig. 12.76: Crown down technigue for cunasd canals

seen, The canal wall facing the curve or Turcation
ruakes the danger zone because in this portion
there is lees of the woth structure as compared
o the outer portion (safety zoned (Figs 12,734
anid B, In these weeth, o reduce the incidence of Fig. 12.77: Calciied canals
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Fig. 1.78: Rokary mstrument is direcied iowards
aepumed puinal apace

=
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Fig. 12.79: Aaciogmphic avaluation of a cakcihed foofh helps in
krowing location of pulp chamber.

I

onte o radiograph of caleified tooth, Then the (wo
dimensional radiographic image is correlated with the three-
dimensional radiographic image. Afer thiz access
preparation is indtiated, with the rotary instrament directed
tovward the assumed location of pulpal space (Fig. 12.78).
Accurate radiographic visealization and intermitlent
evaluation of bur penetratio (WGE and oricntation helps o
recognize the calcified onifice.

In & woth with a calcified pulp chamber, the distance
from the occlusal surface & the pulp chamber 15 messurned
from the preoperative radiograph (Fig. 12.79). The geometric
pattens of canal orilces and their varnmions have to be
mentully projected on the calcified pulp chamber Moo,

Fhg. 12.80: Use of shamp endedontic axplorar in
tentative locaton of arfion

Location of the Orifice and Penetration

The maost significant instromend for onifice location is the
DG - 16 explorer. If an orifice is present, firm pressure will
force the mstrument shightly into the orifiee, and it will
“stick” (Fig. 12,80}, Atthis suspected point a fine instrument
number 8 or 10 K-file, is placed into the orifice, and an
effort is made o negotiate the canal. An aliemative chobee
i= to use instruments with reduced fuies, such as a canal
pathfinder which can penetrate even highly calcified canals.
Although most of the attempts to locate canal orifices with
calcificatons are successlul sull there s a probability for
perforation. Prohing with the exploser vields a characteristic
“stick” but if explorer hes oo close o the ool surface, il
actually penctrates a thin arca of remaining dentin. The most
commion sign of accidental perforation s bleeding, but
bleeding may also indicate that the pulp in the calcified canal
i vital, IT there is any doubt & 10 whether the orifice has
actually been found, place a small instroment in the opening
and iake a radiograph,

Penetration and Megotiation of the
Calcified Canal

Once the onifice hos been located, No. B K-file is penetrated
inte the canal i negotiate the calcified canal (Fig. 12.81). A
M 100 K-file 15 100 large, and o No, & K-file is too weak o
apply any firm apical pressure. Also the wse of Nickel-
Tuansum files s comtraindicaed for this purpose because
of lack of strength in the long axis of the file. Before the
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Fig. 1281: Lisa of shamp, small instrument ta negotiate
calcilied cansl

file is inseried into the canal, a small curve is placed in ifs
apical | mm. In negotiating the fine-curved canal, the
precurved instrument must be positioned along the pathway
the canal is most likely to follow; a5 o resull it is importm
1o ksow in which direction the curve in the instrument is
pointed. This is easily accomplished by observing the rubber
slop on the instrument shafi.

The recurrent effect of forceful probing with fine
instruments and chelating agends is the creation of a false
canal and continued instrumentation in @ false canal results
in perforation, In a caleified canal, it is necessary to confirm
the position of the instrument with o rdicgraph. In cases of
teeth with calcified canals, the prognosis of the rood canal
ireatment depends on the continued health of the pulp o
the periradicular tissues on the apical side of the blockage.
In the absence of sympioms or evidence of apical pathosas,
it 15 clinically practical and satisfactory to instrument amd
fill the canal to the level negotisted, followed by regulas
recall of the patent.

Guidelines for Negotiating Calcified Canals

1. Copeous irrigation at all times with 2.5 w0 5.23 percent
NalCl enhances dissolution of organic debris,
lubricates the canal, and keeps dentin chips and pieces
of caleified material in solwtion.

2. Always advance instruments slowly in calcified
canals.

Textbook of Endodontics :

3. Always clean the instrument on withdrawl and

inspect before reinserting it info the canal,

4, When a fine instrument has reached the approximate
canal length, do not remove it rather obtain o
racdiograph 10 ascertain the position of the file,

- Use chelating agenis to assist in canal penetration.

6. Flaring of the canal orifice and enlargement of
coronal third of canal space improves tactile
Perceplion.

7. The use of recent nickel - titanium rotary orifice
penetrating instroments is also beneficial,

8. Well angulaed periapical and bite using radiographs
should be tuken, They not only indicabe the position
of canals but alsn give important information about
the relative position of canal orifice in calcified coses.
Fuadlure 1o recognize changes in the axis of the 1ooth
that occurs during crown restoration, can lead to
perforations. Proximal restorations con be used as
guidde 1o locate canals,

0. Mot anesthetizing the patient while performing acoess
openmng can be useful in some cases, Patient shoukd
b told w indicate when hefshe fieels a sharp sensation
during access with a bur. At that point a sharp DG
16 Endo explorer is used o locate the canal. It s
easy 1o tell the difference berween PDL and pulp
with a small file, IF file is inserted only a mm or two
inte the pulp, the reaction will be sharp. If it is in
PDL, reaction is often less sharp.

10, Asomel removing large amount of dentin i the hope
of finding a canal orifice. By doing this all the pulp
floor landmarks are lost also the strength asd dentinal
thickness of woth gels compromised.

11, Small round burs shoold be used o create o glde
path to the orifice. This will further ease the
instruments into the proper lane 1w allow efforless
introduction of files inte the canals.

n

3. Management of C-shaped Canals

Though the prevakence of C-shaped canals 15 low, but thase
requiring endodontic reatment present a diagnostic and
treatment difficulties to the clinician. Some C-shaped canals
are diffecult to interpret on radiographs and offen are not
identified until an endodontic sccess is mode. These are
commonly seen in mandibular second molars and maxillary
first molars especially when roots of these eeth appear
very close or fused (Fig. 12.82),
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Fig. 12.82: Maxilary and Mandbular molar showing
C-shapesd canal anatoemy

In maxillary molars, the C-shaped canal includes
mesiobuccal and palatal canals or the distobuccal and palatad
canals, In the mandibular second modar, the C-shaped canal
includes mesiobucen] and distal canals,

In any of these cases, canal onfices may be found within
the C-shuped trough or the C-gshape may be continuous
throughouat the length of the canal.

Major problems come across during bio-mechanical
preparation of C-shaped canals are difficulty in removing
pulp tissue and necrotic debrs, excessive hemomhage, and
persistent discomfon duning instrumentation. Because of
large volumetric capacity of the C-shaped canal system,
along with transverse anastomoses and irregulurities,
continusus circumferential filing along the periphery of the
C with copious amounts of 5,25 percent MaOCl is necessary
for maximum tasoe removal and for control of bleeding. 1IF
hemorrhage continwes, ultrasonic removal of tissue or
placement of calcium hydroxide between appoiniments may
be used 1o enhance tissue removal and contrel hemomhage.
Cwer preparation of C-shaped canals should be avoided,
because of presence of only ittle dentin between the external
roof surface amd the canal system in these teeth,

Cleaning and Shaping of Root Canal System

) T

4. Management of S-shaped Canals

S-shaped or bayvonet shaped canals pose greal problems
while endodontic therapy, since they invalve at least two
curves, with the apical curve having maximom deviations
in anatomy. These double curved canals are usually
identified radiographically if they cross in mesiodistal
direction, If they triverse in a buccolingual direction, they
may be recognized with multi-angled radiographs, or when
the initial apical file is removed from the canal and it
simulates multiple curves. S-shaped canals are commaonly
found in maxillary lateral incisors, maxillary canines.
masillary premolars, and mandibular molars.

For optimal cleaning omd shaping of S-shaped canals,
the three-dimensional nature of these canals musi be
visualized with special considerstion and evaluatzon o the
multiple concavities along the extermnal surfaces of the root.
Failure to know these may resull in stripping of the canal
along the inner surface of each curve, During indtial canal
penetration, it 15 essential that there be an unresiricied
approach i the first curve, For this, the sccess preparation
is flared o allow for a more direct entry, Onee the entire
canal is negotiated, passive shaping of the coronal curve i
done first, to facilitate the cleaning and shaping of the apical
curve. Constant recagatulation with small files and copious
Irigation is necessary o prevent blockage and kedging in
the apical curve. Over curving the apical 3mm of the file
aids in maintaining the curvature in the apical portion of
the canal as the coronad curve becomes almost siraight during
the later stages of cleaning and shaping, Gradual use of small
files with shor ampliude strokes is essential o manage
these canals effectively. To prevent siripping in the coronal
curve, anticurvatune of reverse filing is recommended. with
primary pressune being placed away from curve of coronal
curvature,
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Technigque
Gutta-Percha

Technigue

INTRODUCTION

Root canal therapy may be defined as the complete removal
of the imeversibly domaged dental pulp followed by thorough
cleaning, shaping and filling of the root conal system that
the toodh may remain as a functional unit with in te dental
arch (Fig. 13,1}, The mtionale of root canal treatment relics
on the fact that the nonvital pulp, being avascular, 5t has no
defense mechanisms, The damaged tisswe within the root
canal undergoes autolysis and the resulting break down
products will diffuse into the surrounding tssues and couse
perigpical imitation associated with the pontals of exit even
in the absence of bacterial contamination. The complex
anatomy of the apical delta of many root canals makes
complete debridement virally impossible, It is essential
therefore, that endodontic therapy must include sealing of
the root canal system to prevent tissue (uids from percolming
in the root canad and prevent toxic by-prodects from both
necrotic Lssue and MICTOOTZamsms regressing into the
penradicular tisswes (Figs 132 and §3.3).

= Lataral Compaction
*  Chemical Alteration of

= Vertical Compaction .

Obturation of
Root Canal System

@ - introduction *  System-B Confinuous O
= History Wave of Coandensation
= Timing of Cbturation Technigua
= Materials Used for = LateralVertical
Obduration Compaction Warm Guila-Percha
¢+  Rool Canal Sealers = Baslional Method of
=  Classification of Root Coturation
Canal Sealers =  MC Spadden Compaction
Obturation Technigues =+ Thermomechanical

Injectable Gulila-percha
« Solid Core Carrier
Technbgue
* Silver Cone Obturation
Apical Third Filling
& Post Dbturation Insfructions

Fig. 13.1: Complete cleaning and shaping of raot canal syshem

The cument sccepted method of oburation of prepared
canals employs a solid or a semisolid core such as guita-
percha and a root canal sealer. Gutta-percha has no adhesive
qualities 1o dentin regardless of the obturation technigue
wsid. Therefore root canal sealers along with solid core
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Fig. 13.2= Aacisgraph showing Tines dmensional abbumbion of canal o pulsaly mvakeed maxilary lateml noisor {mamiiamg)

residunl microorganisms and imitants by sealing them within
the roof canal system may have a mapor infleence on clinical
outcomie, Leakage of fuids through an obturated moot canal
can oceur between the sealer and dentin, the sealer and
gutta-percha, or throngh the voids with in the sealer
{Fig. 134} Although sealers enhance sealing ahility by filling
in any residual spaces and bonding to dentin, the optimal
outeome of obturation s 0 maximize the volume of the
cope material and minimize the amoant of sealer between
the inert core and the canal wall,

Bactarial cordaminatian
alomg NBEng mabanial

Fig. 11.3;: Coamplets cblurahon of racl canal syalem in
grossly carioues mandibular sacond molar

play o major role in achieving the hermetic seal by filling the
accessory pool canals, voids, spaces and irregularitics and
hence reducing the chances of faibure of roof canal treatment,

Mot all teeth with positive bacterial cultures fail, nor do Fig. 19.4: Leakags in an oblurated canal lesding &
wll teeth with negative cultures sucoeed, This entombing root canal 1aiking
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Thus we can say that a three dimensional well fimed
root canal with fluid tight seal is the main objective of the

ool cimal obiuratkon, e the following:
';Pégam of periapical

exwdate into the root canal space.

b. Prevents infection by completely obliterating the apical
foramen and other portals of communication.

¢. Creates a favorahle environment for process of healing
I take place,

History

1757 - Carous teeth were extracted. filled wih Gold'ead
and raplanied again,

Hill's stopping was develaped.

CA Bowman claimed to be the first to use gutta-
parcha for root canal filling.

Lateral condensalion technique was developed by
Callahan.

Acarbach advised filling of rood canals with sihnar
wires.

Lisa of stainless steal fles in conjunclion with rool
canal sealer gs given by Sampeck.

M Spadden tachnigua,

1847 -
1867 -

1914 -
1953 -
1861 -

1879 -

TIMING OF OBTURATION

Varipus factors like patient sympioms, pulp and penrdicular
status and procedural difficultics affect the timings of
obturation and nember of appoiniment.

Patlent Symptoms

= | paticnis presents with sensitivity on percussion, i
indicates inflammation in perindontal ligament space,
canal should ot be obturated before the inflammation
has subsided.

¢ In case of irreversible pulpitis, obturation can be
completed in single visit if the main source of pain, ie.
pulp has been removed.

Pulp and Periradicular Status

*  Teeth with vital pulp can be oburated i same visil.

# Teeth with necrotic pulp may be complated in single
wisil il tooth is asymplomatic.

*  Presence of even a slight purulent exudate may indicate
possibly of exacerbation, IF canal is sealed, pressure
and subsequent lissee destruction may proceed rapidly.

Hagative Culture

The relisnce on negative cultures hos decreased now since
the researches have shown that false pegative resulis can

Textbook of Endodontics :

give inaccurale assessment on microbial flora, also the
positive resulis do not indicate the potential pathogenicity
of bacteria.

MATERIALS USED FOR OBTURATION

Adfter the pulp space has been prepared appropristely, it must
be obturated with a material which is capable of completely
preventing communication between oral cavity and periapical
tisswe. The prepared apical connective tissue wound arca
can not heal with epithelium, thus root canal flling maerial
placed against this wound serves as an alloplastic implant,
There are expectations which make the selection of a good
oburation maberial, These mmenials may be mirodeced imo
the canals in different forms and may be manipulated by
different ways. Grossman grouped acceptable filling
materials into plastics solids, cements and pastes. He also
delineated tewr reguiremends for an ideal roof canal filling
materials.

Characieristics of An ldeal Root Canal Filling Material
Easily infroduced in the canal.

Saal canal laterally and apicalty.

Dimensionally stabla after being insarted,
Impendaus b maisiune,

Bacienosiatic of al least should not encourage bactaral
growdh.

Radiopaguss,

Mon staining 1o oot sbuciune.

Mon rritating,

Sterila’aasdly starilized,

Removed sasily frem canal il reguired

= & 9 ¥ =

‘ ® =w ¥ @

Blost commonly used material for obiuration of oot
canal space is the Guita-Percha, though silver points are
also used for reot canal obiuration.

Gutta-Percha

Gutta-percha was intbially used a5 a restorstive material and
later developed into an indispensable endodontic filling
material.
Giwtta-percha /s derfved from two words,
“BETAH" - meaning gum
“PERTJA"™ - name of the traa

History

* I IB43, it was first introduced by Sir Jose d Almeida 1o
Roval Asiatic society of England.

*  Edwin Truman was the first man who introdwoed gutta-
percha to dentistry as a temporary flling material.
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«  Hill (1847) introduced a new restorive miaterial under
the name of “Hill's Stopping”™ (a mixiure of bleached
gutta-percha and carbonate of lime and quartz).

REPIONPr Aty WA Zutta-percha as ool
canil filling material.

= Perry (1883 ) used Gold wire wrapped with gutta-percha
to pack 11 in W the rood canil

¢ 585 White (1B8T) was first company (o start the
commercial manufacture of gutta-percha poins

+  Rollins (1893) used gutta-percha abong with pure oxide
of mercury inter root canal filling.

«  Callahan (1914) has done softening and dissolution of
gutta-percha with wse of rosing and then used in
oburating the canals,

*  Ingle and Levine {1959 were first persons o propose
standardization of roeot canal instruments and filling

maberials,

Historical Background

+ 1843 . Sir Jose d Almeide — First introduced

» In Demistry :  Edwin Truman - First imroduced

= 1847 ¢ HAN - Introduced HilMs stopping

= 1867 : Bowmman = As root canal filling mabarial

+ 1RA3 ¢ Perry = Packed gald wire wrapped with
guita-percha in root canals

= 1Ba7 ;85 White company = Commarcial manu-
1B cEuring

+ 1883 : Rollins - Gutta-parcha with pura oxide of
FrBFCury i rool canals

1814 ;. Calimhan - Softaning and dissolution with
rosing o use in rool canals

= 1858 . ingie and Lewine — Standardization of root

canal instrumens and filling mabedals.

Despite its widely usage in endodontics, guiia-percha
wits earlier wsed as splints for holdimg froctured ponts, o
contral hemorthage in extracted sockets, in various skin
disenses such as psoriasis, ecrema and in manufactuning of
golf balls (known as "Gaffies" in past),

Sources

GI,!HA-!‘I»;‘.-rI:hi is o dried :mgulau:d extrect which is derived
from plants of Brazillian tree (Palaguinm). belongs to
Family of Sapotacese family. In India, these irees are found
in Assawm and Western Cofrmis.

Chemistry

li= molecular simciure is close o netoral obber, which 15
also a cis-isomer of polyisoprene.

Chemical Structure

- H  CHy S

G
G- CHy <

HyC — CHy

| e
| cH, -~

=G
T,

In Crude Form, the Compagition of Guita-percha is

Gutta = 78 - 82%
Alban - 14 = 16 %
Fluawil 04 = 0%

* Also contains tannins, salts and saccharine.

Compoaition of Commercially Available Guita-Percha
[Given by Friedman et al)

*  batrix Gutia-percha 20%
{QOrganic)

*  Filler Zine Oxide B6%
{Inorganic)
Radicopaciliers  Heawy melal 1%
{Inorgamnic) sultates

* Plasticizers Wiaxes or resins 3%
{Organic)

in other words,

= Organic Conbent — Guila-percha + Waxes = 33%
= Inohgamc content — Zno + Metal Sulfetes = T

Chemically pure guita-percha exists in two distincily
different crystalline forms, i.e. o and B forms which differ
in molecular repeat distance and single bond form, Natural
Crutia-percha coming directly from the tree is in & — form
while the most commercial available product is in [§ - form
(Fig. 13.5).

During Process of Manufaciuring, i Guita-percha is;
« Heated at 115°F (46°C) - [} changes to « form

» Coolad siowly (less than 0.5° Chr) - @ forms

» Cookd rapidy - [ forms

" Heated &t temperature 140°F (S4°C)-unsiabile [y) form

Phases of Gutta-percha

These phases are interconvertible,

= - munny, tacky and sticky (lower viscosity)

= b= solid, compaciable and elongatable (higher viscosity)

= 3 - unstable form

= (In heating, gutta-percha exponds which accounts for
increased volume of material which can be compacted
it the root canal, Guia-percha shrinks as it returns o
normil temperature, So, verical pressure should be
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Fig. 13.5; Gufla-percha oo

applied in all warm gutta-percha technique 1o
compensate for volume change when cooling occurs
(Schilder et al)

= Aging of gutia-percha causes britileness becawse of the
oxidution process (Fig. 13.6). Storage under artificial
light also speeds up their deterioration. This brittle gunia-
percha can be rejuvenated by a techmigue described by
Sorien and (liel. In this, gunia-percha is immersed in
hod water (355C) for one or two seconds and then
immediately immersed in cold water For few secomds,

Fig. 13.6: Brillle quits-paicha porm Bresks on Bemding

= (utta-percha can not be heat sterilized. For disinfection
of gutta-percha points, they should be immersed in
5.25 percent Na(d1 for ope minwte (Fig. 13.7). Then,
guita-percha should be rinsed in Hydrogen Peroxide or
ethiy] alcohol. The aim of rinsing is to remoyve crystallized
MaCHC] efore obturation. as these eryatallized particles
impair the obiuration.

= Guita-percha should always be used with sealer and
cement o seal oot canal space as guita-percha lacks
adhering qualitics.

I:l Textrook of Endodontics

Fig. 13.7: Sherization of guRa-parcha by immsrsing tham in 5.25%
sadium hypadhionie for ane mirule

v Gutta-percha is soluble in certain solvents like
chloroform, cucalypius oil, etc. This property can be
wsed 1o plasticize Guita-percha by treating it with the
sodvent for better filling in the canal. But it has shown
that guita-percha sheinks (1-2%) when sohdifies,

*  Cutta-percha also shows some tissue imitation which is
due to high content of zine oxide.

Current Awvailable Forms of Gutta-percha

Vurious forms of guita-percha cwrrently available in the
ket ane;
[. Solid core gurta-percha polns
= Sandardized
#  Nop standardized
i Standardized cones are of same size and shape as the
I50) endodentic instriments.
ii. Mon standardized form is cone shaped v conform o
perceived form of roo canal,
1. Thermo-mechanical compactable guiia-percha.
A Thermo-plasticized gutta-percha
= Solid core system
= Impectable form

4. Medicated guttu-percha

Advantages of Guita-percha

Compachibity: adaptation 1o canal walls

Inerfress; makes il non-reactive material
Dimensionally slatwe

Tissue tolerance

Radiopacity: easily recognirable on radiograph
Plasticity: bacomes plastic when heatad
Digsoive in some solvenis be chicroform, sucalypbus
oll, etc. This proparty makes § maore versatie a5 canal
FITrng sraaterial,

& & @ - & @ -
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Disadvantages
= Lack of rigidty: Banding of gutta-percha is sean when
latersl presswee is applied, So, dificull 10 use in srmaller

PDFREE @3Nl DAD ODONTOLOG CA

= Easily displaced by prassure
= Lacks adhesive quality,

Siiver Points

They have been vsed in dentistry since 193)'s but now a
days their use has been declined, becawse of corrosion caused
by them.

Silver cones contain traces of metal like copper, nickel
which add up the corrosion of the silver points. It has been
seen thl silver cormosion prodhucts ame 10XIC in mature and
thus may cause tssue injury.

Diue to stiffness of silver cones, they are mainly indicated
in round, tpered and narrow canals, They cannot conform
with the shape of roo canal because they lack plasticity,
the use of silver points is not indicated in filling of large.
triangular canals as in maxillary anterior teeth,

Silver cones do not possess adbering qualities, 20 a sealer
is required to adequately seal the canal.

ROOT CANAL SEALERS

The purpose of sealing root canals is 1o prevent periapical
exudates from diffusing into the unfilled part of the canal.
tor avoid reentry and colonization of hacteria and to check
residual bacteria from reaching the periapical tissues,
Therefore o accormplish a fluid tight scal, a root canal sealer
is mecded.

The sealer performs several Tunctions during the
obturation of a root canal system with gutta-percha; it
lubricates and aids the seating of the master gutia-percha
come, acls as o binding agent between the guila-percha amd
the canal wall and fills anatomical spaces where the primary
filling material fails (o reach. Root canal sealers, although
used only as adjunctive matenals in the obturation of root
cinal systems, have been shown o influgnce the owcome
of rood el treagment.

The adeguate combination of sealing ability and
biocompatibility of root canal sealer is important for a
favorable prognesis of the root canal treatment. Many stodies
have shown that most commercially available sealers can
irritate the periapical tissues, Initially some type of cytotoxic
reaction may even be partially beneficial with respect 1o
eventual periapical healing. So, For a root canal filling material
this toxicity should be minimal and clinically acceptable o

) 23]

the time of obturstion, At a later time period, the material
should becomse as inert o5 possible,

There are a varicty of sealers that have been used with
differemt physical and biokogical properties. The clinician
st be careful w evaluate all characteristics of a sealer
before selecting.

Requirements of an ldeal
Root Canal Sealer

Cirossman listed eleven requirersents and characteristics of
o oo root cansl sealer:

. It should be acky when mised 1o provide good
afhesion between it and the canal wall when sei. Only
polycarboxylates, glass jonomers and resin sealers
satiafy the requirement of good adhesion to dentin,

2. I should create hermebc seal.

1. It should be radiopaque so that it can be viswalized in
the radiograph, Radiopacity, 15 provided by salts of
heavy metals such as silver, barium, bismuth.

4. The particles of powder should be very fine a0 that
they can mix casily with the liguid.

5. It showuld mot shrink upon setting. All of the sealers
shrink slightly on setting, and guita-percha also shrinks
when retuming from a warmed or plasticized state.

6. I should not stain woth struciure, Grossman's
cement, zing oxide-cugenol, Endomethasone, and M2
induce o moderate orange-red stain, Diaket and Tubdi-
Seal cause a mild pink discoloration, AH-26 gives a
distinct color shift towards grey, Ricbler's paste cause
a severe dark red stain. Diaket causes the least
discoloration, Leaving any sealers or staining cements
in the teoth crown shoald be avoided.

7. It should be bacteriostatic or ot least nod encourage
bacterial growth. All root canal sealers exen
antimicrobial activity o a varving degree and those
containing paraformaldehyde to a greater degree
imitially.

8. It should set slowly. The working and setting times
of sealers are dependent on the constifuent compo-
menls, their particle size, lempersture amd relative
humidity, There is no standard working time for
sealers, but it must be long enough to allow placement
and adjusiment of root filling if mecessary.

o, It should be insoluble in tsswe Muids,

10 It should be tolerant, nonirritating to periradicular
lissue,

I1. 1t should be soluble in a8 common solvent if it is
necessary b remove the root canal fitting,
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The fallowing were added to Grossman’s 1T basic 4. As lubricant; With the use of semisolid matenials, the

FEQUIrERIENTs mosl important function for the sealer w perform is s
12. It should not provoke an immune response in action of lubrication.
PDFREE Gentstiubab::@DONTOLOG CA 5. Radiopacity: All sealers display some degres of
13. T should be neither mutagenic nor carcinogenic, radiopacity; thus they can be detected on a radiograph.
This property can disclose the presence of auxiliary
Requirements of an ldeal Root Canal Sealer canals, resorplive areas, ool fractures, and the shape
»  Should be tacky when mixed 1o provide good adhesion of apical foramen,
between it and the canal wall when sel. .. Cerigin techmignes dictate the use af particular sealer,
= Should create hemmetic seal. The choropercha technigque, for instance, wses the
* Should be radiopaque material as sealer as well as a solvent for the master
: ;mﬂ" e hion el be wery ke, for sy g cone, allowing the shape of a previously machine made
- Bhoukd not sivink upon ssting. cone 10 be altered 1o conform o the prepared canal.
= Should nol stain iooth stuciune.
* Should be bacteriosiatic. Functions of Rool Canal Sealers
. gm:: ﬂ Ir!ﬂnll..l.ﬂ& In tissue fuids = bl '
. + Fill the discrepancies between the materials and dentin
» Should be non-iritating to periradicular fissue ol e
= Should be soluble in a common solvent. :
= Az binding agen
] Ehu-uld not provide iImmune response i pariredicular « Ag |ubricant
tissue. «  Give rediopecity
+« Should nol ba mLﬂEﬂE’ﬂlE‘ ar wml:rgﬁ“l:. = As canal ﬂhh.lruhl'lg rraiteial

Functions of Root Canal Sealers Classification

Reot canal scalers are used in conjunction with flling  There are numerous classifications of root canal sealers.

materials for the following purposes: Classifications according 1o various authors are discussed
I. Antimicrobial agent: All the popularly used sealers  pajow,

contain some antibactensl agent, and 50 8 germicidal

quality is excreted in the period of time immediately after gealers may be broadly classified according to their
its placement. composition

2. Sealers are needed to fill in the discrepancies between 1, Eugenal
the filling material and the dentin walls (Fig. 13.8). 2. Non-eugensol

5 p ok 3. Medicatad
3. Binding agent: Sealers act as binding agent between o
the filling material and the dentin walls. .ﬂmun&dﬂrase. sugenel containing sealers are widely
Accan
1, Basically the eugenol group may be divided into sub
groups namely.
Ciamaan A Silvar comminmng
| b. Sikeer frea
S::: g. Silver conlaining camants:
#  Kerr seaker (Rickart, 1931)
= Procossl redasopagque sitver cement (Grossman,
1936)
b, Sher frae cements:
* Procosol nonstaining coment (Grossman, 1958)
« Grossman's sealer [Grossman, 1974)
s Tubliseal (Kerr, 1961}
= \Wach's paste (Wach)
2. Hon-gugeno|
These sealers do not contain sugenol and consist of
wida vanaty of chemicals,

Fig. 12.8: Saalaer fils the space betwnen guia-parcha points el
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L.

Examples:
« Diaket

PDFREE GOwWiEE DAD ODONTOLOGE CA

Chioropercha and Eucagercha

Mo

Hipedran

Endofil

Glass ionomar

Pohycarbosylate

Calzium Phosphete camant

3. Medicabed:
These include the group of rool canal sealers which
hawve therapeulic properiies. These materials are
usually used withoul cone maElemals. The claim i mada,
particularly for the formulas confainng iedolorn, 1hal
failuras of the matenals to provide a compact roat canal
filling are compensated by their prolonged or
permanent therapautc propartias,
Examples:

Driaket-A

M2

Endomethasone

sPan

lodotarm paste

Risblar's paste

khynol cement

Cal0H], paste

" ¥ ¥ & ® 8 ¥ @®

deconding 1o Groasman
Zing guida rasin caments
Caleium hydrexide caments

Paraformaldehyde camants
Pastes

According to Cohen (ADA and ANSI)
According o the imended use:
Typel Mabterials intended o ba wsed with com mabarial,

Type Il Intended for use with or withcut core materal or
gealer.

Type |: Divided into three classes

Class I:  Includes malenals in the lorm of powder and
Fquid thal el hrough a non pakymenizing
PrOCESE,

Chaas I:  Incluges matarials in the form of bwo pasies
that set though a non polymerizing process,

Chass IV:  Includies palyrhers and resin syatema that set
through polymerizaton.

Type i

Class 1 Powder and liquid-non palyrmerizing

Clrss N:  Pasie and pasie-non polymerizing

Class IN: Metal amalpams

Class IV: Potymer and resin sysieme-polymenzation

According to Clark

= Absorbabla
* Mon-absorbabila

According io Ingle

= Camenis

= Pastas

* Plasiic

= Exparimenial sealars

Zinc Oxide Eugencl Sealers
Kerr Root Canal Sealer or Rickert's Formula

The original zine oxide-sugenol sealer wis developed by
Rickert. This is based on the cement described by Dixon
and Rickert in 193], This was developed as an altermative
o the gulla-percha based sealers (chloropercha and
cucapercha sealers) as they lack dimensional stability after
selling.

Composition:
Powder:
TN Ganda 34-41.2%
Precipitated silver 25-30.0%
Clao resins 20-16%
Thymol icdide 11-12%
Ligurid;
Ol o cloves TE-BD%a
Canada balsam 20-22%
Advantages

1. Excellent lsbrcating properties,

2. It allows a working time of more than M) man, when

mised in 101 ratio.

Germicidal action and bocompatibihiby.

4, Greater bulk than any sealer and thus makes it ideal for
condensation techniques to fill voids, auxilliary canals
and irregularities present lsteral o guria-percha cones.

b

Disadvantages

The mujor disadvantage is et the presencs of silver iakes
the sealer extremely staining if any of the material enters
the centinal tubuli. 5o sealers st be removed carefully
from the pulp chamber with xylol

Manipulation

Powder is contained in a pellet and the liquid in a bottle.
One drop of lguid 15 added o one pellet of powder and

www.;BfDerREaE.com
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mixed with o heavy spatula until relative homogenicily is
ofained.
Kerr pulp canal sealer completely sets and s inert within

PDFREE-0ENNhBABICHENTROnDEmGAery responses,
compared (o other that take 24-36 hours 10 221,

Procosol Radiopague-silver Cement
(Grossman, 1936)

Composition

Powder
ZineG omide 45%
Precipitaied Siver 17%
Hydrogenated rasinsg 6%
Magnesium oxide S
Eugeanal 90
Canada balsam 10%%

Procosel Non Staining Cement
{Grossman's 1958)

Composition

Powader
Zinc oxide (resgant) 40%
Staybelite rasin 27%
Bismuth Subssaronate 15%
Bariwm Sullale 15%

Liguid
Euganal B0%
Sweed ol of almand 20%

Grosgman's Sealer

Compasition

Fowder
Zing oxide (reagend) 40 parls
Slaybelle masn 30 pars
Bismuth Subcaronate 15 paris
Earium Sulfale 15 pars
Sodiumborate 1 part

Liguid
Eugenod

Properties

1. Tihas plasticity and skow setting time due fo the presence

of sodiomborate anhydrate.

It has good sealing potential,

3, Zig eugenolate s decomposed by water through
continuous loss of cugenol, which mokes zinc oxide
cugenal a weak unstable compound,

[ R]

Textbook of Endodontics :

Disadvantage

Resin 13 of coarse particle size, unless the material is
spatulated vigorously during mixing, a piece of resin may
lodge on the walls of the canal.

Setting Time

Cement hardens in approximately 2 hoars at 37°C.

The setting time 15 imfheenced by;

1. CQualiny of the 2l and pH of the resin used.

2, Technigque used in mixing the cement.

3, Amount of humidity in the temperaiune

o Temperatwre and dryness of the mixing slab and spatula.

i

Wach's Sealer

Compaosition
Powder
Zing oxice g
Tricalcium phophate 2g
Besmuth subnitrate 35g
Bisrmiulh subiodide 0ag
Heavy magnesium oxide 05¢g
Ligquid
Canada balsam 20 mi
Ohl of clowe & mi
Properties
1. Mledium wnrl::ini b,
2. Mediom lubricating quality.
3. Minimal periapical irritation.
4. s sticky doe o the presence of Canada balsam
5. Increasing the thickness of the sealer lessens its

lubricating effect. 5o this seaber is indicated when there
is & possibility of over extension beyond the confines of
the root canal.

Advantages

I. Itis germmicidal

2. Less periapical irritation.
Disadvantages

1. Oubor of Nguid
Tubliseal {1961)

Slight modifications have been made in Ricket's formula to
eliminate the staining property. I has marketed o 2 pasie
system containing base and catalyst.
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Composition

Base

Lire: oockda &7 - GO

PDFREE COVURIE®ABMODONTOLOG CAS - 21.25%

Besmuith inoxda

Thymol jodde

il and wenes
Calalysis

Eugenal

Polymerized mesin

Anmdakin

7.5 %
3.76 - B%
1%

Setting Time

= 2 minute on the glass slab,
= 5 mimwte in the root canal,

Advantages

1. Easy foomix

2. Extremcly lubricated.

A, Dhoes nod stain the wooth struciure,

=

Expands after setting.

Disadvantages

1. Irritent to periapicil tessue,

"n."l.'.r:.' lawi \-i.ua‘.'-::-\ilb' makes extrision 'I!1Il.'|-|1.|.t|'| HF‘ljl_":ﬂ
foramen.

3. Shon working time.

(5= )

Indications

1, When apical surgery is i be performed immediately
after filling.

Because of good lubricuting property, it is wsed when il
hecomes dilfficull for a master cone o reach last
i llineter of preparation.

(o]

Setting Reaction of Zinc Oxide
Eugenol Cement

Zing oxide amd cupencd sels beciise of & combination of
physical and chemical reaction, yielding a hardencd mass
of zine oxide embedded in matrix of long sheath like crystals
of #ine eugenolate (Fig. 13.9). Hardening of the mixture is
dse 1o formation of zinc eugenolate. The presence of fres
cugenol tends 1o weaken the set, The significance of free
etgenl 15 most appanent on increased cyvioloxicity rather
than thorough alieration of the physical properies of dentin,
Practically all ZOE senler cements are cyidoxic and invoke
an inflarmmatory response in conmective tissee.

Fig. 12.9: Eugenol and zinc axida possder

Advanteges of £inc Ouide Eugenol Camant;

*  Ease of manipulation

= Adhesion 1o the denlngl walls and has I:"'I'}' E'Ig"l'l
dimgnisignal chunge

» ﬁ-ﬂ.ﬂl‘ﬂﬂﬂquﬂ with soma gEFﬂ'IHHljﬂl proparties

& AMliremal staining

« Ample working Hrme

Disadvaniages

= Allows sorme llued absorplion and is eritanl o perapes.
& Mot -E'EE-“:" ahsorbed from the Bpecad hEsLes,

Root Canal Sealers Without Eugenal
Kloroperka N - @ Sealers

This formala was given by Myborg and Tullin in 1965,

Composition

FPower
Canada balsam 18.6%
Rasin 11.8%
Gulta-parcha 18.6%
Zinc oxide 48%

L iepened
Chioradarm

Kloroperka M-8 was first introduced in 1939, The
porwdder i5 mixed with lguid chloroform, After insertion the
chloroform evaporates, keaving voids. It has been shown to
be associwed with a greater degree of leakage than other
materials

Chloropercha
This is a mixture of gutiz-percha and chloroform.

Maodified Chioropercha Methods
There ane two masdifications:

I. Johnston-Calkahan

2. Wygaard-Osthy

www.;BfDJT_bBoEpE.com
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1. Jotnston=-Callafran Method: In this method the canal
is repeatedly flooded with 95 percent alcohod and then
dried. After this, i 15 Mooded with Callahan resin

PDFREE dhiciiing BADoCODCNiOn@6E! Ajia-percha cone

is inseried and compressed laterally and apically with a
plugger until the guita-percha is dissolved completely in
the chioroformm solution in the root canal. Additional points
are added and dissolved in the same way.

2. Nygaard Qsthy: It consists of Canada balsam;
calophonium and zinc oxide powder mixed with
chloroform. In this technigue, the canal walls are
coated with Kloroperka, the pnmary cone dipped in
sealer 15 inserted apically pushing partially dissolved tip
of the cone 1otz apical seal, Additonal cones dipped in
sealer are packed into the canal 1w obtain a good apical
seql.

Hydron

Hydrom is a rapid setting hydrophilic, plastic material wsed
gs o root canal sealer without the use of a core. This was
inbroduced by Wichterle and Lim in 1960, It is available as
an injectable ool canal Rlling material,

Advaniages

1. A biocompatible material.
2. Conforms to the shape of the root canal becanse of its
plasticity,

Disadvantages

. Short working time,

2. Iis radiopacity 15 very low,

3. lrritant to periapical tissues.

4. Dafficult o remove from the canals.

Mogenaol

Mogenod was developed 1o overcome the imitating quality
of eugenol. Base is Zo0) with Bariwm solfwte as radiopacifier
along with wegetable oal, Set 15 accelerated by hydrogenmed
rosin, chlorathymol and salicvlic acid,

Appetite Root Canal Sealer

Several root canal sealers composed of hydroxyapatite and
trcikcinm have been promdated,

Textbook of Endodontics i
There are three fypes,
Type It
Powder
Tricalcium phosphate Bl%
Hydrosy apatite 20%
Liguid
Palyacryhe acid 25%
Watar TE5
This is wsed for wital pulpeciomy.
Type I1:
Powder
Tricalcium phosphale 53%
Hydroxya patite 14%
ladafarm 30%
Lbcquibd
Palyacrylic acid 25%
Walar TE%
Type 101;
Powder
Tricakeium phosphale B0%
Hydroxya patite 14%
ladelaim B%
Bismuth subcarbonate 1%
Liguuid
Palyacrylic acid 25%
‘Water Th5%
Aezin Based Sealers
Diaket

Diaket is a polyvinyl resin (Polyketone ), a reinforced chelate
formed between zinc oxide and dikeone,

AH-26

This is an epoxy resin recommended by Shroeder in 1957,
Epoxy resin based seabers are characterized by the reactive
epoxide ring and are polymerized by the breaking this ring.
Feldman and Myborg gave the following composition.

Camposition

Powder
Bismuth oxide B
Hexameathylens teframing 25%
Silvar powdar 10%
Thaniem Oxide E%

Ligenicd

Bisphanol dighycidy ether
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The formulation has been aliered recently with the
removal of silver as one of the constitaent to prevent tooth
discoloranon.

PDFREE WD ODONTOLOG CA

It has good sdhesive property.

It has pood flow

Antibacterial

It condracts slightly while hardening

Low toxicity and well ioleraed by periapical tissue,
The addition of & hardener, hexamethylene tetramine,
makes the cured resin chemically and biclogically inert.
AH 26 consdsts of a yvellow powder and viscous resin
liquid and mixed to a thick creamy consistency, The seting
time is 36 to 48 howrs st body emperature and 5-7 days o
MOWam . Lemperaiune.

AH 26 produces greater sdhesion 1o dentin especially
when smear laver is removed, Smear laver removal exposes
the dentinal tubules creating an irritating surface thus
enhancing adhesion.

=Bl

Thermaseal

Thermaseal has a formulation very similar 1o thay of AH-26,
I has been ested in several snudies in the united states and
is highly rated for both sealing ability and penppical tokerance,
Thermuseal may be vsed wih condenzation rechmigues
other than Thermafil.

AH Plus

AH Plus 15 an Epoxide-Amine resin palp canal sealer,
developed from it predecessor AH26. Iis shade and color
stability make it material of choice where aesthetic demands
are igh (Fig. 13,100, This cagy-to-mix sealer adapts closely
i the walls of the prepared rool canal and provides mantmal
shrinkage upon setting as well as outstanding long-term
dimensional stability amd sealing properies.

Composition

AM Pius Pasie 4
Epoxy Resins
Calciem fungsiate
Zirconium Chodia
Silica
Imn Cleide

AH Plus Paste B
Adamantfiansaming
M, N-Dibenzyl-5-Ouxenonane-dgamense- 1,5, TCD-diaming
Calcium tungsiata
Jirconium Oxide
Silica
Silicona il

Fig- 13.10: AH plus roct canal sealar

Although pure AH plus contuins calciwm tungstate, bt
calcium release is absem from this matenal, Durarte et al in
2013 suggested addition of 3 percent calcium hydroxide so
that it leads to bow viscosity material, as well as it provides
a more alkaline pH and calcium release. This higher alkalinity
and enhanced calcium release keads o improved biological
and microbiological behavios, as a more alkaline pH favors
the deposition of mineralized tissuve and exeris an
antimicrohial action.

Dosage and Mixing

Mix equal volume units {117 of Paste A and Paste B on a
glazs slab or mixing pad wsing a metal spatula. Mix o a
homogenesous consistency.

Fiberfill

Fiberfill is a new methacrylate resin-based endodontic sealer.
Fiberfill root cannl s=alant is used in combination with a
sell-curing primer (Fiberfill primers A and B} Tis composition
resembles that of dentin bonding agents.

Composition
Fibarfil Rool Canal Saaiant
Mixture of LIDMA, PEGDMA. HDDMA, Bis-GMA resins
Traabed barium borosilicate glasses
Bariem sullate
Silica
Calcium Fydroxide
Cakcium phosphates
Initiglors
Sighilizars
Pigmiants
Benaoyl paroice
Fibarfill Primar A
Mixiure of acatone and dental surface acte monomer
MTG-GMA magnesium
Fiberfill Primer B
Mixiure of acetone and dental mathacngdale resing o
FMGEOMA. HEMA bnitisior
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The bond between the adhesive systems wnd dentin
depends on the penetration of monomers inte the dentin
surface, to create micromechanical interlocking between

PDFREE @ik DA emadNEDL, Gk @Avrm a hybrid layer,

Manipulation

Mix equal number of drops of Fiberfill primer A and B,
Apply this mix indo the oot canal. The main scaler which is
a mix of base and the catalyst is then applied as an ordinary
il 1.::|:'|u| axaler.

Calcium Hydroxide Sealers

Calcium hydroxide has been used in endodontics as a noo
canal Tilling material, intra canal medicaments or a5 & sealer
in commbination with solid core materials. The pare calcium
hydroxide powder can be el alome or i can be mvixed
with normal saline soluticn. The use of calcium hydroxide
paste as a root canal filling material is based on the
assumption that there is formation of hard structures or
tisswes of the apical foramen (Fig. 13,11}, The alkalinigy of
calcium hydroxide stimulates the induction of mineralized
tissue,

Fig. 12.11: Metapes

Caleinm hydroxide andlor caleinm hydroxide sealers can:

=  Induce mincralization

= Induce apical closure via cementogenesis

= Inhibit root resorplion subsequent o rauma

*  Inhibit osteoclast activity via an alkaline pH

*  Seal or prevent keakage as good as or better than ZOE
sieilers

*  Leas oxic than Z0E sealers

Disadvantages

= Caleivm hydroxide content may dissolve, leaving
ohiursion voacls.

Textbook ol Endodontics :E

=  There is no objective proof that a caleiom hydroxide
sealer provides any added sdvantage of root canal
ofuration or has any of the its desirable biclogical
effects,

¢ Although calciom hydroxide has dentin regenerating
properies, the formation of secomdary dentin aloag the
canal wall is prevented by the sbsence of vital pulp lissue.

Seal apex
It i a non eugenol calcium hvdroxide polyimenic resim ro
cangl sealer,

Composkition

Base
Calclum hydroxide
Zing oxida
Calemifm axsie
Butyl benzena
Fumed silica (silicon dioxide)

Catalysi
Bamem Sulfake
Titanium dioxida
Znic stearaba
lobutyl saboyiabe
Disalicylate
Trisalicylaia
Biarnmuth trioxide

Z3%
B.5%

18.6%
5.1%
1.0%

In 10K} peercent amichity 1t tekes three weeks (o reach a

final ser 11 never sets ina dry stmosphere
Calclbiotic root canal sealer (CRCS)

Compasition

Fowaer
Jing Owiga
Barium suifata
Bismuth subcarbonate
Liquid
Euganal
Eucalypiol

Hydrogenated resin
Cakcium hydroside

CRCS 15 o ome oxsde cupencd eucalypdod seaber 1o wduch
caleiurm hydroxide has been added fos its osteogenic effect,
CROS tukes three days to sel folly in enher dry or humisd
environment, Because of little water resomplion property, it
15 quite stable, Though sealing 15 improved, bul since calciom
hydroxide is not released from the cement, s main nole
(esteopgenic effect) becomes questionable,

Apeaxit

Apexit 15 a caleiom hvdroxide-based root canal sealer
available in syringes,
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Composition

Base

Cakzium hydroxide 31.0%

PDFREE  OdjvtdiiinéDeooReh OLOG CA31 5%

Highly dispersed silicon doxide B.1%
Calcium oxida 5.6%
Zing oxide 5.6%
Trcalkcium phophate 4.1%
Pahydimaibyisiloxana 2.5%
Zinc Siearabe 2.3%
Alicyl ester of phosphonic acid
Paraflin Cd
Pigments

Activalor
Trimathyl haxanedichdisalicylabe 25.0%
Bigmuth carbongba 18.2%
Bismuth oxide 18.2%
Highly dispersed silicon dioxide 15.0%
1.3 Butanedioldisalicylala 11.4%
Hydorgenized Cobophony 5.4%
Tricalciem phosphate E.0%
Jine Slearate 1.4%

Alkyl ester of phosphoric acid

Advantages

= Bocompatble calciom hydroxide base,
= Easy to mix due to paste delivery form
= Rshopaque,

= Hard setting.
Medicated Sealers
N;

N, was introduced by Sargent and Ritcher (1961), M, refers
io the so called second nerve. (Pulp is refierred fo as first
HETVE )

Composition of N

Powder
Zing oxida BE.S1 g
Lead tetraoxide Pama 12.00 g
Paratormaldehyde 4709
Bismuth subcarbonate 260 g
Bisradh subnitrale 370 g
Titanium dicxide 840 g
Phanyl mercunic borate 008 g

Ligpuaiet
Eugenal

Oleum Rosase
Cilewrm Lavandulan

) 221

The corticosteroids are added 1o the cement separately
a5 hydrocortisone powder or Terra=Cortnl,

The object of introducing formaldehyde within the root-
filling is 1o obtain a continved release of formaldehyde gas,
resulting in a prodonged fixation and antiseptic sctiomn,

Toxicity

Degree of irmitation is severe with the over filling when N,
is forced into the maxillary sinus or mandibular canal,
persisting paresthesia was observied.

Endomeathasomns

The formation of this sealer is very similar to M, composation.

Composition

Powder
Zinc oxide 100000 g
Bismuth swbnitrabe 100.00 g
Dexameliasong 0048 g
Hydrocortizona 1,60 g
Thymol iodide 2500
Paraformaldehyda 2.20 g

Ligeried
Euganad

Silicone-based Root Canal Sealers
Endo Fill

Endo-fill 12 an injectable silicone resin endodontic sealam
kmnown as Lee Endo fill. Endofill, a silicone elastomer,
consiats essentially of a silicone monomer and a silicone-
based catalyst plus bismuth subnitrate filler.

Active ingredients are hydroxyl terminated dimethyl
polysiloxane, beneyl aleohol and hydrophobic amorphous
silica. Catalysis are tetra ethylonthosilicate and polydimethy]
siboeane.

Serting timee can be controlled form 8 w ™) minutes by
varying the amount of cotalyst used, The more drops of
catalyst nsed, the guicker the material sets and greater the
shnnkage,

Advantages

I. Ease of penetrtion

2. Adjustable working timee

I Low 'Ikl}:l'k.i:ILE viscosity

4. Rubbery consistency

5. In s non-resorbable material,
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Disadvantages
. Cannot be wsed 0 presence of hydrogen peroxide.
Canal must be absolutely dry.
PDFREE @MML%QLW%%H%FW fMowing inko
apen tubuli.
4. Diffscult to remove from the canals,

Glass lonomer Sealer (Ketac-Endo)

Recently glass onomer cements have been inrodeced as
endodontic sealers (Ketac-Endo). Glass ionomer cements
are reaction product of an ion-leachable glass powder and a
podyanion in agqueous sedution, On setting they form o hard
pedysalt gel, which adhere tightly o enamel and dentin,
Because of their adhesive qualities, they can be used as root
canl sealers (Fig, 13,121

[ L
HWetac-Endao

‘ Aplicap

Fig. 112: Kalac ende seaher

Compaosition
Powder
Cakzium aluminium lanthamem flurosilicate glass
Calcium volframate
Cilicic acid
Pigmanis
Liguid
Polyethylena polycarbonic acid’ Maleic ackd
Copalymar
Tartaric acid

Wabar

Advaniages

I. It has optimal physical qualitics.

2. 1t shows bonding to dentin

3. Shows minimum member of vods.
4. Lowest surface tension.

5. Optaimal flow property.

Disadvantages

It cannot be removed from the root canal in the event of
retreatment as there is no known solvent for glass 1onomer,

Howeser, ToromodOsract group has reported that Ketac-
endo sealer can be effectively removed by hand instruments
aof chloroform solvent followed by | minute with an
ultrasomic Moo 25 file.

MNewer Sealers

A new material, Resilon (Epiphany, Pentron Clinical

Technologies; Wallingford, CT, Real%eal, SybronEndo;

Orrange. CA) has been developed o replace gofta-percha

and rraditional seabers Tor ool canal obturation,

In pffers solutions 1o the problems associated with guita-
percha:

. Shrinkage of gutta-percha after application of heat,

2. The other problem that ocours because of the shrinkage
dunng cooling i= that gutla-percha does not physically
bind 1o sealer, It bs seen that a gap is present between
the sealer and the gutia-percha because of this shrinkage
during cooling.

This resilon core material only shrinks 0.5 percent and
is physically bonded 1o the sealer by polymerization. When

il sets, no gaps are present due 10 shrinkage.

Resilon system is comprized of!
I. Primer a self etch primer, which contains a sulfonic
poid terminated functional monomer, HEM A, water and
i pel vinerizatbon initiabor,
Regilon sealer a dual-curable, resin-based composite
seler. The resin matrix is comprised of Bis-GMA,
ethoxylated BisGMA, UDMA, and bydrophilic difumc-
tional methacrylates. It contains fillers of calcium
hydroxide, barium sulphate, barium glassz, bismuth
oxychloride and silica. The total filler content is
approximately 70 percent by weight. The preparation
of the dentin through these chemical agents may prevent
shrinkage of the resin filling wway form the dentin wall
and aid in sealing the roots flled with resibon material,
1. Resilon core material is a thermoplastic synthetic
podymer based (polyester) roof canal core material that
contiins bioactive gliss, bismuth oxychlonde and barium
sulphate. The fillers content is approximately 65 percent
by weight.

This new material has shown to be biocompatible, non-
cyiotoxic and non-mutagenic. The excellent sealing ability
of the resilon system may be attributed 1o the “mone block™
that is created by the adhesion of the resilon cone o the
Epiphany seaber, which adheres and penetrates into the dentin
walls of the root canal system.

)
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The Monoblock Concept

An ideal endodontic filling material would create a
"momoblock”, This term refers 10 a continuoas sobid liyer

Hr_nmréﬁm dendin impregnated
with resin fags that are attached 10 a thin layer of resin
cement that 1s bonded to a core layer of resilon which makes
up the bulk of the l_lllijlj.: matenal, The momoklock concep
means the creation of o solid, bonded, continnous material
Jrom ane dentin wall of the canal to the other. One added
benefit of the monablock is that research has shown thar
il strewgthens the root by approximately 20 percent.

Method of Use

I. Canal is prepared with normal preparatson method,

2. Smear layer removal; Sodium hypochlorite should not
be the last irrigant used within the rood canal system
e fo compatibality issues with resins, Use |7 percent
EDTA or 2 pereent Chlorhexidine as a final rinse.

1. Placement of the primer; After the canal is dried with
paper points, the primer is applied up to the apex. Dry
piper points are then used to wick out the excess primer
from the canal. The primer bs very imponant becaese i
creales a collagen matrix that increases the surface area
in which o bond. The low viscosity primer also draws
the sealer into the dentinal tubules,

4. Placement of the sealer: The sealer can be placed into
the root canal system using a lentulospiral at ko rpm or
by generowsly coating the master cone,

5. Cfuwralion: The roof canal system is then obturated by
prefemed method (lateral or warm vertscal eic.)

6. Immediate core: The resilon rood filling material can be
mmmdi:m:l:.- cided with a |'|:|||.|gu1|. l.."'llrill_F I:ghr for 403
seconds,

T. Corenal restoreiion: A comomal I|-_'n:||:t|:|r:|.r:.-' {ir rrerl:u..unl.::ul
restoration should then be placed to properiy seal the

BCCess cavily.

Sealer Placement

Various methods are emploved for placing sealer prior o

insering master cone. The comman methods are:

I. Coating the masier cone and placing the sealer in the
canal with a pumping action.

2. Placing the sealer in the canal with a lenulo spiral
(Fig. 13.13).

1. Placing the scaler on the final file used at the cormected
wiorking length and wming the file counterclockwise,

4. Injecting the sealer with special syringes (Fig. 13.14),

—

/\/\/\/

Fig. 13.73: Lemukasoin

Fig. 13.14; ingsctable syringe for placemssnt of sealer

Sealer placement technigques vary with the status of
apical foramen. If apex is open, only apical one third of
master cone is coated with sealer to prevent its extrusion
into periapical tissues. In closed apex root, any of above
technigques can be used,

OBTURATION TECHNIGQUES

The main ohjective of root canal oburation is the thres
dimensional sealing of the complete root canal system. As
wi have seen that gutts-percha is the most comimon material
used for root canal obturation, however, it must be stressed
thit @ seaber is always required to lote the material to the
rocd canal wall and to fill the canal wall imegulanties.

Varows root canal obturation techniques have been
portraved i the literatere, @ach fechnigue having its
indications, contraindications, advantages and disadvantages
(Fig, 13.15). Generally speaking the root canal obluration
with guita-percha as filling material, can be mainly divided
in o following groups:
I. Use of cold gutta-percha

= Luteral compaction technique
2. LUz of chemically sottened putia-percha

s Chlorolorm

= Habothane
= Escalyptol
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Lateral Wartcal
Fig. 13.15: Labaral ard wamical compaction of guilB-percha

3. Use of heat softened guita-percha
Wertical compaction technigues
Systern B continuous wave condensation technigue
Lateralvertical compaction
Sectional compaction technique
McSpadden compaction of gutia-percha
Thermoplasticized gutta-percha techniges including
—  Dbtura 1
—  Ubtrasonie plasticizing
= Ulrafil system
«  Solid core obturmtion technigque including
—  Thermafil system
—  Silver point obturation

L] ¥ ¥ ¥ ® @

LATERAL COMPACTION TECHNIQUE

It 15 one of the most common methods used for ool canal
obturation. It involves placing tapered gutta-percha cones
in the canal and then compacting them under pressure
against the canal walls using a spreader. A canal should
have continuous tapered shape with a definite apical stop,
before it is ready to be filled by this method (Fig. 13.16)

Fig. 13.168: Tapered preparalion of rol canal sysiam

Technigue
1. Following the canal preparation, select the master gutta-

percha cone whose diameter is consistent with largest
file wsed in the canol up to the working length, One
should feel the ghack with master guita-percha point
(Fig. 13,17} master gutta-percha point is notched at
the working distance analogous tothe level of incisal or
ooclusal edge reference point (Fig. 13.18)

F5mm

Fig. 1317: Tughsck with master guiia-percha cone

Fig. 13.18: Notching of gusta-pencha i the level of reference point

2. Check the fit of cone radiographically. If found

satisfactory, remove the cone from the canal and place
i sodwem hypochlorite, If cone fits short of the
working length, check for dentin chip debris, any ledge
or curve in the canal and treat them accondingly (Fig.
13.19) and {(Fig. 13.20).
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Fig. 13.16: Guta-parche shawing light fil in midde and
Spaca in apecal thind

Fig. 13.31: W come i going beyored apical oramsn, caul e cone 1o
warking length or use lamgar na. cone
u

Fig. 13.20; Gutta-percha coma showing fght 18 anly on
apical pari of sorl canal

If cone selected is going bevond the foramen, either Fig- 13.:23: Gpreader should mekch e laper of canal

select the larger number cone or cut that cone o the working

length (Fig, 13.21).

If cone shows “s” shaped appearance in the radiograph
that means cone is b small for the canal. Here a larger
cone must be selected to fit in the canal.

3. Select the size of spreader to be wsed for lateral
compaction of that tooth, It should reach [-2 mime of
true working length (Fig. 13.22).

4. Dry the canal with paper points and apply sealer in the
prepared root canal {Fig. 13.23),

5, Mow premeasured cone is coated with sealer and placed
into the canal. After master cone placement. spreader is
placed into the canal alongsude the cone (Fig. 13.24),
Spreader helps in compaction of guita-percho It act as
a wedpe 10 squeere the guita-percha laterally under Fig. 13.23: Apply sealér in the prepared carsl
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Fig. 13.24: Plating spreader along Quila-percha. oons

vertical pressure not by pushing it sideways (Fig. 13,25),
It showkd reach 1-2 mm of the prepared root length.

6. After placement, spreader is removed from the canal by
rotating it back and forth. This compacts the gotta-
percha and & space gels creatad lateral o the master
cone (Fig. 13.26).

7. An accessory cone 15 placed im this spoce and the above
procedure is repeated until the spreader can no longer
penetrate beyond the cervical line (Fig. 13.27).

8. Mow sever the profruding gutia-percha points at canal
orifice with hot instroment (Fig. 13.28).

Fig- 13.#5: Compaotion of gutia-percha using sproadaer

Textbook of Endodontics

|

Fig. 13.26: Placing aooassony Flg. 13.27; Uee ol mose

sane slong masier oo BODRSSOCY COMGS 10 complats
abburation al the canal

Fig. 13.28: Cul the protruding gutia-pescha paints sl arfics
wih hot ssinsmen

Advantages of Lateral Compaction Technigue

I.
2,

Can be used in most clinical sinations.

During compaction of geita-percha, it provides length
control, thereby prevent overfilling.

Dizadvantages

I.
2

May not fill the canal irregularities efficiently,

Doses not produce homogenous mass.

Space may exist between accessory and master cones
iFig. 13,29,
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Fig. 1328 in lsieral compaction of gutta-parcha, cones nevar 8 &s
FOMGOBNGLE Teaid, saaler Ooouhas e snace n betesan the comnes

CHEMICAL ALTERATION OF GUTTA-PERCHA

Gutta-percha is soluble in number of solvents viz:
chiloroform, eucalyplol, xylol. This property of gutta-percha
is used o adapd it in various canal shapes which are amenable
to be filled by loteral compaction of gutta-percha technigue.
For example:

= In teeth with blunderbuss canals

= R emds with resorptive defects, delta formation.

* In teeth with internal resoepiion. Fig- 13.32: Softering of guiia-pancha cone by placing in chicralonm
In these cases an imprint of apical portion of the canal . - i o i
is obtained by following method: *  Softened cone is inseried in the canal with slight apical

pressure wntil the beaks of phier ouch the reference point
(Fig. 13.33).

* Here take care 1o keep the canal moistened with
irrigation, otherwise some of softened gutts-percha may
stick 1o the desired canal walls, Though this detached
sepment can be easily removed by wse of H-file.

= oot canal is cleaned and shaped properly (Fig. 13,300,

= The cone is held with a plier which has been adjosted to
the working length (Fig. 13,313,

*  The apical 2-3 mm of conc is dipped for a period of 3-
5 seconds into a duppen dish containing solvent
(Fig. 13.32),

Fig, 13.30: Cleaned and shaped canal Flg. 13,33 sppkcation of ssaler in the canal
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*  Radiograph is taken to verify the fit and cormect working
length of the cone. When found satisfactory, cone is
remaoved from the canal and canal is irmigated with sterile

PDFREE "O@VIONFDmmye BORmEE | igoled 1o remove the
residual solvent.

¢ After this canal is copted with sealer (Fig. 13.33). Cone
i3 dipped again for 2-3 seconds in the solvent and
thereafter inserted into the canal with continuous apical
pressure until the plier touches the reference point
(Fig.. 1 3.3}

* A finger spreader is then placed in the canal to compact
the putta-percha laterally (Fig. 13.35),

*  Accessory gutta-percha cones are then placed in the
space cresied by spreader (Fig, 13.36)

*  Protmading guita-percha points are cut ab canal orifice
with het instrument (Fig. 13.37),

Though this method is considered good for adapting
gutta-percha o the canal walls but chloroform dip fillings

Fig. 13.34:; Softened guite-parcha
plscad in tha canal

Fig- 13.35: Comgaction o
gulta-pancha usrg spreader

Fig. 13.36: Complete obtumation af the canal usng apcassory cones

Textbook of Endodontics i

Fig. 13.57; Severe the pratruding guiia-péscha cones
uaing hat bumeshar

have shown to produce volume shrinkage which may lead
b oot apical seal,

VERTICAL COMPACTION TECHNIQUE

It hoz been shown that root canal is not just a tubular
struciure present in the rool. Infact presence of many lateral
and accessory canals and anastomoses give it a complex
shape (Fig. 13.38). Yertical compaction of warm guila-
percha method of filling the root canal was introduced by
Schilder with an objective of filling all the portals of exit
with maximum wmount of gutta-percha and minimum
amount of sealer. This is also known as Schilder's technigue
of obturation. In this technigque using heated pluggers,
pressure i appdied in vertical direction 1o heat softened gutta-
percha which causes it 1o fow and fill the canal space (Fig,
13.39).

Fig- 13.38: (A} Theoretical canal formation {B) fctual rook canal
eonfguration with Branches and ramificasons
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Fig. 13.3%: Vertical compaction of Quila-pamcha usrg plugoser

Basic reguiremenits of a prepared canal to be filled by this
technigue are:

b.
C,

Comtinuous tapering funnel shape from orifice o apex
(Fig. 13.40).

Apical opening kept as small as possible.

Decrepsing the cross sectional diameter at every point
apically and increasing ai each point as canal is

approgiched coronally.,

Technique

Select a master cone acconding to shape snd size of the
prepared canal, Cone should fit in 1-2 mm of apical
siop because when softened matenal moves apacally into

Fig. 13.40: Completaly cleaned and shaped tapernd praparation

Obturation of Root Canal System

) -

prepared canal, it adapts more intimately 1o the canal
walls (Fig. 13.41).

Confirm the fit of cone radiographically, if found
satisfactory, remove it from the canal and place in sodium
hypochlorite,

Irrigate the canal and then dry by rinsing it with alcohaol
and latter using the paper points,

Select the heat transferring instrument and pluggers
according o canal shape and size, Pluggers are prefitted
at 5 mm intervals so as to capture Maximum cross
section ares of the softened putta-percha (Fig. 13.42 w
Fig. 13.44).

Lightly coat the canal with sealer.

Fig- 13.41: Seiec! the masar gutia-parcha cona

Fig. 13.432: Sadect tha plugger acoonding o canal shape and size
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Fig. 13.43: Larger sized plugger may bind the carad and
iy Spt thes roal

Fig. 13.44: Small plugger & neflective Tor compaction

Cut the coronal end of selected gutta-percha at incisal
of occlusal reference point.

Mow wse the beated plugger 1o force the guita-percha
into the canal. The blunted end of plugger crestes a
deep depression in the centre of master cone
{Fig. 13.45). The outer walls of softensd guita-percha
are then folded inward 1o fill the central void, ot the

Textbook of Endodontics

Fig. 13.45: Healed plugger used 1o compact guita-percha

same tme mass of softened gutta-percha 15 moved
apically and laterally. This procedure also removes
23 mam of coronal part of gutia-percha,

Omnce apical filling is done, complete obtusation by doing
back illing, Obturate the rermanming canal by hesating small
segmenis of gutta-percha, carmying them into the canal
and then compacting them using heated pluggers as
described nbove (Fig. 13.46).

Take care nol 1o overheat the guna-percha because i
will become oo soft to handle.

Do not apply sealer on the soltened sepments of guita-
percha becawse sealer will prevent their adherence o
the body of gutta-percha present in the canal.

Fig. 13.46: Back fiting of tha canal
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*  Adter completion of obturation, clean the pulp chamber
with alcohol w remove remnants of sealer or guita-
hin

perchi
PDFREE COMUNI DAD CDONTOLOG CA

Advantages of Vertical Compaclion Technigue
= Excellen sealing of canal apically, luerally and obluration

of lateral as well as accessory canals.

Disadvantages of this Technique

*  Increased nisk of vertical root fracture,
= Owerfilling of canals with gutta-percha or sealer from

apex.
*  Time consuming,

SYSTEM B: CONTINUOUS WAVE OF
CONDENSATION TECHNIQUE

Syvatem B is newly developed device by Buchanan for
warming gutta-percha in the canal. [t monitors temperatune
at the tip of heat carrier pluggers, thereby delivering a
précised amount of heat,

To have satisfactory, three dimensional oblturation by

using systam B technigue, following precautions showld
be taken

+ Canal shape should be continuows parfacily laperad.

+« Do nol sel the systern B at high lemperatere bacause
this may bum guita-parcha.

» Whia down packing, apply a constant firm prassura,

Technique

1. Select the Buchanan plugger which matches the selecied
gutta-percha cone (Fig. 13.47). Place rubber stop on
the plugger and adjust it w s bnding pedant in the canal
5-7 mm short of working length.

2. Confirm the i of the gutta-percha cone (Fig. 15.48),

3. Dry the canal, cut the gutta-percha Y2 mm shor and
apply sealer in the canal,

4. With the system B twrned on to “wse”, place it in towch
ritinddie, st he emiperabure o 20000 and dial the power
setting 1o 10k Sever the cone ot the onfice with preheated
plugger. Afierwards plugger is used o compact the
softened gutta-percha o the onifice, Push the plugger
smoothly though the gutta-percha o with 3-4 mm of
the binding point (Fig. 13.49),

5. Release the switch. Held the plugger here for 10 seconds
with a sustained pressire o ake upany shnnkage which
miight oocur upen cooling of mutta-percha (Fig. 13.500.

Fig. 12.47: Salacton ol phigger
acoordng 1o shape and sioe of

l @

Fig. 13.4%: Filing the canal by fumirg on sysiem-B

Fig. 13.48: Conlirm 1t of
e cona

Fig. 13.50: Compaction of guita-parcha by kesping e pluggar for
10 Sae with sustaned prassuns
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. Mlaintaining the apical pressure, activate the heal switch
for 1 second followed by 1 second pause, and then
remave the plugger (Fig. 1351}

PDFREE ATEMeiniEIxED pEEXSH @b :Gall flexible end
of another plugger with pressure 1o confirm that apical
mass of guita-percha has not dislodged, hos cosled and
sed (Fig. 13.52),

Following radiographic confirmation canal is ready for
the backfill by any meins.

@

Fig. #3.51: Removal of plugger

Fig. 13.52: Apical filing of ot canal compleied

Advantages of System B

= |tcreates single wave of heating and compacting theraby
campaction of filling maledal can be done at sama
fime wien if hes bean heat sofienad.

Comad

Coand,.

= Excallent apical contnol.
*  Less technigque sensitiva
* Fasli, easy, prediciabls,

Thorowgh condensation of the mamn canal and |ataral
canals.

= Compacton of cbiuraling malenals cocurs &t all levels
simultaneously throughout the momentum of hesting
and compaclting instrumant apically,

LATERALNVERTICAL COMPACTION OF
WARM GUTTA-PERCHA

Vertical compaction causes dense obturation of the oot
canal, whike lateral compaction provides length comral and
satisfactory case and speed.

Advantages of both of these techniquees are provided by
a newer device viz Endodec IT which helps the clinician i
employ length control with warm gutte-percha techniguoe.
It comes with battery which provides energy 10 heat the
attached plugger and spreader.

Technigue

1. Adapt master gutta-percha cone in canal,

2, Select Endotes plugger and activate the device,

3, Inseri the heated plugger in canal beside master cone o
within 3-4 mm of the apex using light apical pressure,

4, Afterwards unheated speeader can be placed in the canal
1o ereate more space for acoessory cones, This process
is contimued wntil canal is flled.

Advaniages
#« Threse dimensional oblurstion of canal.

= Batter saaling ol accessory and lataral canals.
* Endolec can also be uged o soflen and remove the

guita-percha.

SECTIONAL METHOD OF OBTURATION

In this echnigque, small pieces of guita-percha cones ane
used o fill the sections of the canal. It is also known os
Chicage fechnigue because 11 was widely promoted by
Coolidpe, Lundguisi, Blaymey, all form Chicago.

Technigue

I. A gutia-percha cone of same size of the prepared root
canal is selected and cut into sections of 3 o 4 mm bong.

2. Select a plugger which loosely fits within 3 mm of
working kength,
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1. Apply sealer in the canal.
4. One end of gutta-pescha is mounted to heated plugger
and is then carried imo the canal and apical pressure is

PDFREE  COMiiivh [3ddar 1Rl ok @iskaigAred lmom guita-percha

by rotating it
5. Radiograph is taken to confirm its fiL,

If found satisfactory, remaindes of the canal i filled in
SAME MEINnET.

Advantages

|t geals the canals agically and laterally,

# In cass of post and cora cases, only apical secion of
canal i fillad,

Disadvantages
= Time consaming,
# I canal gats ovarlilled, difficult 1o remove sections of

guitia-pancha.,

McSPADDEN COMPACTION/!
THERMOMECHANICAL COMPACTION
OF THE GUTTA-PERCHA

MeSpadden introduced a technigue in which beal was used
1oy low the viscosity of putta-percha and therehy increasing
its plasticity. This technigue involves the use of o compacting
instrument {McSpadden compacter) which resembles
reverse Hedstorm file (Fig. 13,534 This is Aitted into latch
type hamdpicce and rotated o BO00 < 15000 mpem alongside
pgurta-percha cones inside the canal walls. At this speed,

Fig. 13.53: Thermomechancal compactan of putia-pencha

) 2l

hest produced by friction softens the gutta-percha and
designs of blade Forces the material apically,

Because of its design. the blades of compaction break
epsily iF i bingds, sot should be used only in straight canals,
But now days, its newer modification in form of Microseal
comdenser has come which is made up of nickel - titaniam,
Because of flexihility they may be used in curved canals.

Advaniages
* Reguwres lass chaer side fima.

= Ease of seaction and mseron of guitia-pencha.
+ Dense, theee dimensional obburabian.

Disadvaniages

Liabibty b0 use i narmow and cunded cansls,
Frequenl braakage of compacior blades
Crverfilling of canals,

Shrinkege of gutta-parcha on cooling.

THERMO PLASTICIZED INJECTABLE
GUTTA-PERCHA OBTURATION

Obtura Il Heated Gutta-Percha
System/High Heat System

This technigue was imfroduced in 1977 af Harvard fnstitute,
It consists of gn electric controll unit with pistol grip syringe
and specially designed guita-percha peliets which are heated
o approximately 365 - 390°F (185 - 200°C) fior obduration,
In this, regular Beta phase of gutta-percha is used. For canals
tor Filled by Obiura 1T they need o haves

a. Continuous tapering funnel shape for unrestricled fow

of softened gunia-percha (Fig. 13.54)
b, A definie apical stop o prevent overfilling,

Fig. 13.54: Taparing lunnel shapsd ol praparsd cansl is
wiell suited for obluration using obium I
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Indication

* Hoote with sireight or curved canals.
= For backfiling of canals,

PDFREE  EXOMUNFRIAM cONOMT OGR! resorplion,
perorations, ete.

Technique

a. Before staning the obturation, applicator needle and
pluggers are selected. The needle tip should reach ideally
3-5 mm of the apical terminus passively (Fig. 13,55

b, Apply sealer along the dentinal walls to fll the interface
between gutta-percha and dentinal walls.

¢, Ploce obwura needle boosely 3 -5 mm shon of apex, as
warm gutta-percha flows and fills the canal, back
pressure pushes the needle out of the canal (Fig. 13.56).

Fig. 13.55: Maedk fip of chiura-0 ghotid
mach 35 mm of apical end

Fig. 13.58: Compaction of gutla-percha using plugoar

Textbook of Endodontics E

d. Now use pluggers o compact the guiti-percha, pluggers
are dipped in sopropyl alcohol or sealer 10 prevemt
sticking of the guita-percha.

Continuous compaction force should be applied
throaghout the obwuration of whole canal o compensste
shrinkage and o close any voids 1f Formesd.

Variations in Thermoplasticizing
Technique of Gutta-Percha
1. Ultrasonic Plasticizing of Guita-Percha
It has been seen thar ulirasonics can be used 10 fill the
canals by plasticizing the gutta-percha

Earlier cavitron US scaler was used for this purpose bt
its design limited its use only in anterior ieeth, Recently
Enac Ultrisonic unit comes with an attached spreader which
hias shown 1o produce homopenous compaction of gutta-
percha.

2. Ultrafil System

This system uses low lemperature (e, T0°C) plosticized
alpha phase gutta-percha. Here guita-percha is available in
three different viscosities for use in different situstions.

Regular set and the firm set with highest flow properties
primarily wsed for injection and need not be compacted
munually, Endoset is more of viscous and cun be comdensed
immediately after injection,

Technique

1. Cannula neadle is checked in canal for fitting. It should
be &7 mm from apex (Fig, 13570 After confirmation

Fig. 13,57 Mesdls shou'd reach -7 mm tnom e apical and
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it 15 placed 1n heater at 907 for mimmum of 15 minutes
before use.

2. Apply seaber in the conal and passively insert the needle

PDFREE  COVIHDADICHONTOU@@EH@percha fills the canal,

its huckpressure pushes the needle out of the conal.
3. Once needle is removed, prefined plugger dipped in
alcohol is wsed for manval compaction of gulia-percha,

S0LID CORE CARRIER TECHNIQUE
Thermalil Endodontic Oblurators

Thermalil endodontic ohturators are specially designed
flexible steel, titanium or plastic carmiers coated with alpho
phase gutta-percha. Thermafil oburation was devised by
Johnson in 1978, This technique became popular because
of its simphcity and sccuracy.,

Thermafil obturators are gvailable in sizes ranging from
200 1o 140 aned are color coded 1o cormespond 10 endodontic
instruments. The carrier is not the primary cone for
obturation, It aciz as carmer and condenser for thermal ly
plasticized gutta-percha (Fig. 1358 and 58A).

Flg. 13.58; Thesmatl obhsaioe

TH’ERMPREP

Floy o jla Tharraiea™ Searere o Pt

Fig. 125804 Thamahl cbiuraior

) EES

I. Select a thermafil obturator of the size and shape which
Mts passively an the working length (Fig, 13.59), Verify
it by taking a radiograph.

Fig. 13.5%: Selection of thammalll cbiuraior

2. Mow disinfect the obturator in 5.25% percent sodium
hypochlorite for one minote and then rinse it in
0 percent aleohol,

3, Obwrator 1= preheated in “Therma Prep™ oven [or
sometime, This oven is recommended for heating
obturator because it offers a stuble heat source with
imere combrod and uniformity foe plasticizing the gunia-
perchi,

4, Canal 15 dried and lightly costed with sealer, Heated
obturator is placed into the canal with a firm apical
pressure (Fig. 1360} w the marked working length
(Fig. 13.61).

5. Working time is 8- 10 seconds afler removal of obMurator
from oven. If mwore obfurators are required. they shouold
b inserted immedianely,

&, Werify the fit of obfuration in mdiograph, When found
accurate, while stabilizing the camrier with index finger,
sever the shaft level with the onfice using a prepi bur or
an inverted cone bur in high speed handpicce (Fig. 13.62)

7. Do not use flame heated instrument 10 sever the plastic
shaft because instrament cools too rapidly and thus may
cause madverent shurator displacemant from the cimal,

#. Mow a small condenser coated with vaseline or dipped
i aleobol, 15 used o condense gutia-percha vertically
around the shaft,
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Fig. 13.50: Placing heabted obituralor in the
cardl with Tirn presgise

'\l

Fig. 12.61: It should reach up 1o he warking length

Fig. 13.52: Severa the thermafl obburator wsing prepi bur or
mvamed cone bur

4. When the wse of post is indscated, the obturalor s severed
with the fissure bur at the selected length and counter
clockwise rotation of shaft following inserion can
disengage the instrument.

Advantages

= Haquires less chands Bme,

= [Dense thres dimensional obturation as gutta-parcha
flows info canal irregularities such as fins, anasto-
mases, and laleral canats sic.

= Mo need 10 precurve cbiuralors because of flaxible
=T

= Since this technigue requires minkmism compaction &0
less sirain while abluration wilh this lechrgue,

OBTURATION WITH SILVER CONE

Silver cones are most usually preferred method of canal
obturation mainly because of their commosion. Their use is
restricted 1o teeth with fne, torteows, curved cinals which
miake the use of guita-percha difficul (Fig, 13.63).

Poor adaptation of
ilpar cone 1o caral walls

Fig. 13.63: Cross-section of canal abheabed with siver cona
shawing poor adaplation of the cone in irmegularyy shaped cansl

Steps

I, Select o silver cone conforming the final shape and size
of the prepared canal. Check s fit radiographically. If
found satisfactory, remove it from the cunal and sierilize
it over an alcohol fame,

2. Dry the canal and coat the canal walls with sealer.,

3. Imzert the cone it the canal wath stenle cotion phier or

Stigglite forceps.
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i Obturation of Aot Canal System } m

4, Take a radiograph 1o see the fit of cone. It satisfactory, [
fill the remaining canal with sccessory gutta-percha
COT,

PDFREE Remigdx @A GBERWilh GBoCellet and place
restoration in the pulp chamber,

Apical Third Filling

Sometimes apical barriers are nesded 10 provide apical stop
in cases of teeth with incomplete root development, over
instrumentation and wpical root resorption. Warows malemls
cun be used for this purpose. They are designed to albow
the obturation without apical extrusion of the material in
such cases, b
Cowmmonly advecated materials are: B

Deentin chips Fig. 13,65 Chins baing compacted with blunt erd ol
Calcium hydroxide irEumanbpapes [0
Hydroxyapatine ]
Tricalcium phosphate
Calligen

MTA

Dentin Chip Filling

Dentin chip filling forms a Biodogie seal. In this wechnique
after through cleaning and shaping of canal, H - file is used
to produce dentin powder in central portion of the canal,
which is then packed apically with bunt end of paper point
(Figs 13.64 1w 13.66).

Though it is biocompatible bur care must be aken in
this technique because infected pulp fissue can be present
im the dentinal mass (Fig. 1367}

& & & & @ @

Fig. 12.66: Compaction ol dantin chips apcally

1 mm dertne chips

\w)/\\ : 5]""" -

Fig. 13.67: Compacton of denlin chips in apical 2 mm from warking
Fig. 12.54: Dantin chips produced by uwse of gales ghdden dnlls lergih 1o sEmulale hased lisgie fomrsalion
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Calcium hydroxide

It hos also been used frequently as apical barmier, Cakiium
aidde has shown o stimulate cementiogenesis. 1t can

..Q@WW'iMPnQQQNIQ&OG CA

Modal calcium hydroxide is placed with the help of

plugger and amalgam carrier, injectable syringes or by

lentulospirals,

Dy form of CaiDH), is carried into canal by amalgam
carrier which is then packed with pluggers (Fig. 13.63),
Calcium hydroxide has shown o be s bocompatible materal
with potential to induce an apical barreer in apexilfication
procedures,

|

L.
|

=

Fig. 13.68: Placemant ol CalDH), in the canal

Mineral trioxide aggregate (MTA)

MTA was developed by Dr Torabinejad in 1993 (Fig. 13.69).
It contains tricalcium silicate, dicalcium silicate, tnicalcium
aluminate, bismuth oxide, calcium sulfate and Tetracabcium
aluminotermibe.

pH of MTA is 12.5, thus having its bislogical and
histological properties similar o calcium hydroxide. Seting
time is 2 hours and 45 minuies. In contrast o CalOH],, it
produces hard sefting nonresorbable surface.

Because of being hydrophilic in nature, it scts in a maist
environment. It has low solubility and shows resistunce o
marginal keakage, It also exhibits excellent biocompotibility
in relation with vital tissoes,

Textbook of Endodontics

Fig. 1568 Mineral inoxde aggregabe

Ropol-and
filling

Fig. 13.70: MTA placed at the apical end

T use MTA, mix & amall amount of liguid and powder
o putty consistency. Since, MTA mix is a loose granular
aggregate, it can't be camied out in cavity with norral
cement carrier and thus has to be camried in the canal with
Messing gun, amalgam carmier or specially designed carrier.
After its plocement, it is compacied with micropluggers
(Fig. 13,70}

Advantages of MTA inclucde its excellent biocompatibiliey,
least toxicity of all the filling materials, radiopague nature,
hacteriosialic mature and resistance 10 marginal leakage,
Howwever it is difficult o manipalate with long setfing time
(3-4 hours).
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: Obturation of Root Canal System )

POST OBTURATION INSTRUCTIONS

Sometimes patient should be advised that tooth may

b slightly fender for a few days, It may be due 10 sensat-
PDFREE Gl R bR fohieh o

A} shed into perapical
tissues.

For relief of pain, NSAID and warm saline rinses are
advised. Anti inflammatory drugs such as corticosteroids
and antibiotics should be prescribed in severe cases, Patient
is advised mot to chew unduly on the treated tooth until it is

protecied by permanent reslortaon,

Patient Recall

Patient should be recalled regularity to evaluate tissoe repair
and healing progress,

In case of periapical radiclucency, radiographs should
be tuken at 3, & and % months internal period o see continued
new hone formation.

The rudiograph of & successful flling should show wni-
formly thickened periodontal ligament and continuous lamina
dura along the loternl surfaces of oot and around the apex.
The tocdh shoukd be completely comforiable to patiend.
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INTRODUCTION

Flare-up iv described ax the oceurrence of pain, swelling
or the combirnation of these during the conrse of root
canal therapy, which resalts in unschedwled visits by
patient. Pain may occur soon after initiating endodontic
rreatment for an asymplomatic tooth or shortly after
the initial emergency treatment or during the course of
Ireitmend.
American Association of Endodontics (AAE) defines a
fare-np “as an acule exacerbation of periradicular
pithosis after inifiation or in confinmetion of roof camal
freqimient,™ Mor C et al in 1992 has suggested that incidence
of inter-nppointment emergency with endodontic treatment
is 4.2 percent and it is not related w patient’s sex, age or
tooth bocation.

The mid ireatment flare-up is a true emergency and is
g0 severe that an unscheduled putient visit and treatment
are required, Despite judicious and careful treatment

= Introduction

* Eliology of Flare-Up
=  Microbiology and Immunoclogy of Flare-Ups
* Diagnosis and Management of Flare-Ups
Prevention of Flare-Ups

haos ca Mid Treatment Flare-
Ups in Endodontics

procedures, complications such as pain, swelling or both
may occur. These inter-appointment emergencies are
undesirable und disruptive events, so it should be reuored
quickly. Occasionally flare-ups are unexpectad; sometimes
these are predicated due to patient presenting Factors,

Flarc-ups may even oocur with the best of the therapy
but these fare-ups usually happen due o mproper trestment
or when insufficient time is allowed for specific modalitnes
in therapy | Wime ).

Acute periapical inflammation is the most commeon canse
of mid treatment pain and swelling. Mid treatment
emergencies are usually due to drritants left within rood canal
system of jatrogenic factors such as operator’s fault and
host Factors. The occurrence of mild pain is relatively
comman following root canal therapy;, it should be expected
and anticipated by paticnts, whereas severe pain and swelling
associted with Aare-up is a rare occurmence (1.4=16%)
(Fig. 14.1).
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excessive exudate creales pain by cousing pressure on
nerve endings. Root canals of such teeth when kepi
open, exudate comes owl but in teeth with less periapical

PDFREE POSRTN| MAD@DERROL@BLRA irritants gets

3

aspirsted i penapical area lending to pain,

Microbial factors: It has been shown by many studies
that bacteria are main causative factor in the pulpal and
periapical disease. After 1970, with the advem of new
technigue of culture, the mole of flora in root canal is
clearly shown. Studies have shown that enzymes,
endotoxin and other chemicals produced by anaerobes
may cause persistence of periapical lesion. Most
commonly found anaerobes are Bacierosdes. melanino-
genicus. 1t produces enzymes which is collogenolytic,
fibrinolytic and endotoxin which activates the Hageman
fuctor which further leads 1o production of bradykinins
and pain mediator. Many studies have shown that
terchow: acid present in coating of gram-positive bacteria
is a polent immunegen producing hbumoral antibodies
like Ighd, 126G and IgA which may cause pain.

Effect of chemical mediators; Chemical medintors can
be in form of cell mediators, plasma mediators and in
Form af reutrophils products (Fig. 14,11, Cell mediators
include histamine, serodonin, prostaglanding, platelet
activating Factor and lysosomal components which may
lead 1o pain. The plasma mediators are present in

Textbook of Endodontics

5.

circulation in imactive precursor form and get sctivated
on coming in contact with irritants, For example
Hageman factor when gets activated  after in contact
with irritanis. produce multiple effects like production
of bradykinin and activation of cloting cascade which
may cause vascular leakage . On instrumentation of noot
canal, seute nflammatory response is initisted resulting
n polymrphonuclesr levcocyies infiloration, which on
Turther, relense collagenase, peroxidase, amylase, lipase
and other Ivtic enzymes resuliing in severe pain and
swelling,

Changes in cyclic wucleotides: Bourne et al have shown
that character and intensity of inflammatory and immane
response is regulated by hormones and the mediators.
For example increased levels of cAMP inkibits mast cell
degranulation which helps in reducing pain where as
increase in cGMP levels stimulate mast cell degranuo-
lation which rezsulis in increase in pain {Fig, 1412
Studies have shown that during flare-up, there is
incressed level of ¢GMP over cAMP concentrations.

6. Immuanelogical response: In chronic pulpitis and

periapical discase, presence of macrophages and
Iymphocytes indicates both cell mediated and hurmoral
response. Diespite of their protective effect, the immuono-
logic response also contrbutes 1o destructive phase of

Inritabion o
tha BssUe
|
] 3
Cell membranes ) Biood vassel
1?fiﬁ?fﬁ'ﬁ'ﬂr"ff D -
4 '
Dierivatives af istaminiz
arachidonie asd ralanne
l ;
-—ﬂfm Activalion of
i ~all p—
F-un'rl.-iunrlm:rntrl
[Pasminogen —Flasmn|  [Fioinogen — Faoin |
Aciaaion of
complemant sysiem

Fig. 14.11: Tissua resporss 1o inilation
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Tissue injury

Irnirane acivaton

Chamical Frkants Degranulabion of
Medicamenils fmast cadl

PDFREE COMUNI DAD mq;mg;gﬁ CA

- .._.I'-' B [
//;Td{;h
Contraction of Histamirs Chemotaxis
ameoth muscles - Chamotactic taciors
- Mstamines = Leukainenas
- Froglaglanding
— Lasukptrianes

Fig. 14.12: Relsase of inflammaiory medialors
from rmasl cal degrarukabion

reaction which canm occur, cousing perpeluation and
aggravation of inflammatory process,

1. Psychological factor: Anxiety, apprehension , fear and
previous history of dental experience appears to play an
impomant role in mid teatment flare-ups.

DIAGNOSIS AND MANAGEMENT
OF FLARE-UPS

Establishing the cause of flare-up is an important step
towards management of mid-treatment pain, Itis necessary
o warn the patient that he or she may experience slight
pain afier the appoiniment, S0 analgesic should be prescribed
when patient experience moderate 10 severe pain after the
first appoivtment. The clinician must review the diagnosis
to ensure the tooth under treatment has been identificd
comectly as the source of pain.

Inter-appointment emerpencies wre divided imto patients
with an imitial dingnosis of a vital or a pecrote pulp and
with or without swelling,

Previously Vital Pulps with
Complete Debridement

In these conditions, chances of flare-ups are less, only patient
reassurance and the prescription of mild to moderate
analgesic often will suffice.

There i= no need of reopening and placing cormcosteroads
in the canal 1o reduce the pain and swelling as nothing much
1% Euim:d 'I'.!:,-' these melhods, Studees have shown that Nare-
wps are nol prevented by steroids, whether they are placed
infracanally or systermically.

Mid Treatment Flare-Ups in Endodontics

) s

Previgusly Vital Pulps with
Incomplete Debridement

It is most commonly seen that pulp remnants left during
debnidement, considersd o be o major imitnt, Giusing
SEVETE [ain,

To manage this condition, the working length should be
rechecked and the canals should be carefully cleaned with
cogdous irmigation of sedium hypochlosite. A dry cotton pellet
is then placed Followed by o temporary filling (Fig. 14,13}
and a mild analgesic is prescribed, along the twoth relieving
from occlusion.

I sorme cases, if tooth Become tender, it indicaies that
inflammation progess has reached penapical dssoes, Agam
the management is same &s described above.

_“a-____d-f‘_“‘-.l
[ |

| /

I

Fig. 14.13: Complete debridement of pulp
foliowed by Iemporary resioration

Previously Necrofic Pulps without Swelling

Studies have suggested that incidence of Mare-ups is higher
with necrotic tooth than in vital tooth. It 1s found o be 7,17
percent (Tayfun Alscam et al) ieeth with necrotic pulp often
develop oz aeute apical wbscess after the inibal appomtment,
Ag the lesion is confined 1o bone, there occurs the severe
atEn.

The best method of managing the necrotic pulp is 10
cstablish accurate working length. complete instrumentation
af oot canal. In these cases, the tooth is opened and the
canal is gently recleaned and irmgated with copiows amount
of sodium hypochlorite. Drainage must be established if
possible. IF there is drainage from tooth after opening, then
toodh b5 agmn cleanesd and deboded completely and imigated
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with sodium hypachlonte. Afler drving the canal, calcium
hydroxide dressing 15 placed and access s sealed,
If there is no drainage from the canal, still genily open

PWRE@W@NMWWW debride the

canal. After debridement, copious irmigation with sodiom
hypochlorite is done. Then, again use the calcium hydroxide
paste and close the access.

It heas also been advocated that an analgesic and antibiotic
should be prescribed. Leaving the root canal open for
drainzge is controversial as exposune 1o oral flor serves no
purpose and may lead to flare-ups.

Previously Necrotic Pulp with Swelling

These cases are best managed by incision and drainage. Also,
canals should be opened, debrided and gemly irmgated with
sodivm hypochlorite sodution. Then calcium hydroxide paste
should be placed and closed.

GENERAL MANAGEMENT OF FLARE-UPS

Studies have shown that postoperative pain diminishes in
T2 hrs. During this patient expenences pain which must be
relieved by the clincian,

General Management of Flare-Lips
Reassuranca to tha patien
wm detridement of root canal systern
Esteblishmeant of drainage

Rediaf of coclusion

Calcum hydroxide theragy
Imracanal madicamants
bedications

a. Analgesic

b. Antibictic

g, Corticddbenid

8. Placebo

de L B3 =

@

|. Reassurance fo the patient; Reassurance is the maost
important aspect of ireatment, so, explain the patient
about  procedure completely to reduce the anxiety and
gaining confidence. The explanation should include that
the flare-up is not unusual and can be managed
effectively. Also, general anesthesia and conscious
sedation are also good adjuncts in treating some cases
especially uncooperative and fearful patients.

2. Complete debridement of root canal sysiens: Single most
effective method to reduce flare-ops is complete
debridement by cleaning and shaping of rooi canal
sysiem (Fig. 14.14), Patency of apex and shaping and
cleaning by crown-down technique are two imporiant
factors in the management of Nare-ups,

Texthook of Endodontics i

Fig. 14.14; Complets cleaning and shaping of rool canal sysiem

3. Establishment of drainage: In the presence of
suppuration, drainage of exudate is the most effective
method for reducing pain and swelling (Fig. 14.15). In
most cases, aceumulbated exudate will surge from root
canal affording immediate relief. But in some cases, rool
canal instruments are needed to pass through packed
dentinal shavings in the apical third of canal. Afier
exudation, sccess cavity is closed again to avoid
exposure of canal to oral fora and salivery products.
These salivary products and oral flora may introduce
new mileroorganisies into the canal which may activale
complement system thus leading to exscerbation of pain.

4, Relief of ocelusion: 1| has been advocated by Cohen for
prevention of postoperative pain andfor 1o reduce inira-
appoimment pain.

/T

Fig 14.15: Opaning ol pulp chambsr 1o allow drainage
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Mid Treatment Flare-Ups in Endodontics
5. Calcium hydroxide therapy: I 15 introcanal dressing

useed ns therapewtic in prevention or trestmemnt of flase-
e which is described as below:

PDFREE CEOtaliluio/Adairtii{eNd (ohe@ifsd Gf\reduce bacterial
codonies and their toxic byproducts, The effect of

antimicrobial remains in canal for one week,

- Calcium hydroxide also hydroxylates the lipid moicty
of hactenal ipopolysscchnde, rendenng it incapable
of producing biologic effects and complement
activation

- Calcium hydroxide absorbs carbon dioside (00,),
bw this it deprives the capnophilic erganism for
carbon dioxide in oot canal system,

— It al=o obliterates root canal space which minimizes
the ingress of rissue exudate, a polential source of
nounishment for remaining bacieria,

- Extrusion of calcium hydroxide periapically reduces
inflammatory reaction by reducing sobstrate
adherence capacity of macrophages,

—  Calcium hydroxide has sofi tissue dissolving propesty
because of s high pH, As it can dissolve necrotic
tissue, denaturing effect of CalOH), on proiein
allows sodium hypochlonte o dissolve remaining
tissue moee easily.

Placement of cakcium hydroxide in an inflamed canal is

shown in Fig. 14,16,

. Twiracanal medicapeents: For relief of pain during rood

canal treatment, commonly used imtracanal medicamens

are antimicrobial agents, irrigating solutions and

Fig. 14.18: Placement af CaiOH); in canal

corticosteroids. The antimicrobial agents such as
formocresol, cresatin, CMOCP have been tried to provide
relief of pan (Fig, 14,175 It has been scen that micro
ofganmsms are responsible for exaggeration of inflam-
mation. Among the irmgating solwtions, sodiom hypo-
chilorite have been proved w provide better effects against
the gram-negative anserobes which are thought 1o be
the main cawsative facior in fare-up,

The corticostersids have been tied because of their
anti-inflammatory activity, These inhihil the formation

Fig. 14,47 A. lrrigaton of canal for Sral claaning of the canal,
B. Dryirg of e canal using abscrbert paper point, . Placement of intracaral medicament
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of arachidonic acid from the membrane phospholipids
and increases the production of cyclic AMP which
further inhibits mast cell degranulation thus reducing
tREOMENMBA LD rOREPpEGEE Air@fosteroids also
hyperpolarizes the nerve present in inflamed area and
thus reduces the nerve impulse transmission. The
disadvantage of using steroids is that they interfere with
phagocytosis and nerve synthesis.

Medicasions: Commonly used systemic drugs are

a. Anmalgesic

b, Antibiotic

¢, Corticosteroid

Among analpesics, nonsteroidal anti-inflammatory
drugs (NSAIDs) are commonly wsed for relieving the
pain. Commonly used drugs are ibuprofen, diclofenac
sodium,aspirin and etorcosib,

Marcotic analgesics provide relief from pain by acting
on neurdl receptors of brain cells, They raise pain
threshald by causing relaxation, apathy and freedom
from anxiety, Commonly wsed drugs are morphine,
codeine, meperidine, tramodol and propoxyphene.

Among antibiotics, pencillins and ifs derivatives are

commonly preseribed, Metronidazole, tinidazole,
ornidazole and elindamycin are also vsed becanse of
their effectivity against anaerobic infections,
Placebo; Placehos are pharmacologically inert sub-
stances which do not have therapeutic effect, they act as
analpesics and albeviaes anxiery. They mdmic the action
of active drugs. Studies have shown that patients
expericnce the relief of pain after receiving placehe.

Textbook ot Endodontics

Placeho effects are based on patients comprehensation
anad emadional response W drug administration. The observed
effects of drug administration are combination of pharma-
cological actions and placebo, Clinician himself cxeris a
poient placebo effect, his conviction that an analgesic 15
effective. if communicated © anxiows patient, increase the
expectations of patients relief, Also instruction or
suggestions given io patients are powerful aids in comrolling
of puin, Placebos enhance the levels of endorphin pro-
ductions and thus resulting in pain relief.

Precautions to be Taken to Prevent Flare-Ups

Proper disgnosis of the case

Detemmanation ol comect workding lengih

Complate extepation of the wial pulp

Avaid filing oo elose 10 the radiographic apex

Reduca tooth from occlusion especially if apax is

sEvenily viclated by over inslrumentation

*  Placemeant of intracanal medicamants
Pregcrplion of analgesics and anlibsclics whanawer
conditlon warrants i.

= & @ & oW

CONCLUSION

The occurrence of milkd pain and discomfort is commeaon even
il the trestment remdered 15 of highest standard. But sl
peychological prepanstion of the patient, complete cleaning
and shaping of root canal system, use of long acting
anaesthetic and analgesics decrease the incidence of inter
appointment flare-ups inomild to moderate levels.

Prompt and effective treatment of Mare-ups is an essential
part of overall endodontic treatment.
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INTRODUCTION

It has been seen that more than B0 percent of the patient
whao report in the dental clinic with emergency sympioms
have endodontically related pain. Therefore, the knowledge
amd skill in various aspects of endodontics are required to
achieve successful outcome of endodontic freptment.
Incorrect diagnosis and Irestment may couse aggravabion
of the situation. One must have knowledge of pain
mechanism, patient management, diagnosis and appropriate
treatment measures for both hard and sofi tisswes. The
emergencies ane matter of great concem to the both patient
and dentists. Emergencies can occur with varying
frequencies of pain and swelling in patients before, during
and after the root canal ireatment, These emergencies are
resalt of combination of various Tactors which induce sevens
inflammation in pulp and periapical tissues. The imitation
of periradicular tissues result in inflammation and the rekease

*  Introduction
« Diagnosis and Treatment Planning

* Pretreatment Endodontic Emergencies
* Intratreatment Emergencies
Postobturation Emergencies

Endodontic
Emergencies

of various chemical mediators which initiabe inflammatiomn.
The pain in endodontic emergencies is muinly related 1©
1w Tactors, chemical mediators and pressure, Chennical
medintors cause pain directly by lowering the pain threshold
of sensory nerve fibers or by increasing vascular
permeability and producing edermns.

Increased Muid pressare resulting from edema directly
stirmulates the pan receplors,

In this chapter, we will discuss the disgnosis and
treatment of vanous conditions requiring emergency
endodontic treatment,

Eundodontic emergency is defined as the condition asso-
ciated with pain andfor swelling which requires immediate
diagnosis and treatment. The main cansative faciors
reaponsibile for occurmence of endodontic emergencies ane:
. Pathosis in pulp and periradicular tissses

2. Traumatic injuries
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Endodontic Emergencles are Categorized Into
Three Main Types
1. Pretreatmant

PDFREE- CenapmmBt ODONTOLOG CA
3. Postobturation

In pretreatmend emergencics, patient initially comes with
pain and swelling, while intraappointment and post-
obturation emergencies occur during or after the initation
of endodontic therapy. Before managing endodontic
emergency, ong should differemame a true emergency and a
less critical wrgency. A trie emergency is the condition
which requires upscheduled visit with diagnosiz and
treatment at that time. But wrgeney indicates a less severe
problem in which next visit may be scheduled For mungal
convenience of both patient as well as the dentisi. These
conditions can be differentiated by o system of diagnosis,

DIAGNOSIS AND TREATMENT PLANNING

Complete history of the patient along with clinical exami-
natbon are the two basic steps Tor successlul management
of endodontic emergencics. The patient should be asked
about the pain, swellimg or any other sympom associbed
with emergency.

The clinician should follow o systematic approach o
reach ai accurate diagnosiz. Cenain factors like emational
status of the patient, stress of the clinician and shomage of
e, slould not affect an orderly approach.

History of the Patient

Pain is freguenily the main component of chief compliant.
The initial question should help establish fwo basic
components of pain; fime (chromicity) and severiiy
(intewrsity). The patent should be asked quesnons such as
“How painful the tooth 577, “When does it hun™ “What
makes it worse T, e1c, A complete history regarding the pain
chronology, i.e. mode, periodicity. frequency and duration,
pain quality, 1.2, sharp, dull, recurrent stabbing, throbbing
should be taken.

Pain i3 a complex, physiological and psychological
phenomencn. The psvchological components of pain
perception and pain reaction comprise emolional and
symbolic factors, The emotional status and anxiety level
alter the pain reaction threshold. Ths, for accuraie history
and o receive co-operation during treatment, the anxiaty of
patient should be reduced (Fig. 150} It can be done by
gaining the confidence of the patient, providing atention
and sympathy and treating the patient as an important

Texthook of Endodontics E

Fig. 15.1: Paliani in endodonlic emenjancy préssnis ol of
amaty and apprehansion
individual. Thus we can say that psychological management
of the patient is most important Factor in emergency
treatment. Afier the patient has provided complete history
regarding his or her problem, boih subjective questioning
and ebjective examination are performed carefully.

Subjective Examination

A patient should be asked questions about history, location,
duration, severity and aggravating Ffactors of pain. For
example if pain cocurs on mastication or when teeth are in
occlusion and is localized in natre, it is periodoniel in
origin but if thermal stimuli lead to severe explosive pain
and the patient is unable 1o localize, it is pulpal in origin.
Basically quality, quantity, intensity, spontancity and
duration of pain should be asked, A tentative diagnosis
achieved by means of thorough subjective examination. is
confirmed by objective tests and rmdiogrmphic findings.

Objective Examination

In objective examination, tesis are done W reproduce the
response which mimics what the patient reporns subjectively.
For example it patient complains of pain to thermal changes
and on mastication, same pain can be reproduced by
applying cold and pressure, thus idemifying the offending
topth. The ohjective examination includes exiraoral
examination, intraoral examination and diagnostic tests fior
periradicular as well as pulp tissues, Various pulp evaluating
Lesls are:

*  Thermal tests which include heat and cold west,

= Electric pulp fest.

«  [drect dentin stimulation,

The rexrs done for evaliarion of periraaicadar stanc inclnde:
= Periodondal Probing

*  Palpation over the apex

¢ Tocheck the mobility of 1ath

#  Selective biting on an object
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Radiographic Examination
Radiogruphs are helpful bat have many limitations. Though

il s i ikl i i info o withoun the use
PDFREE m MM%M quality films

For correct inlerpretation, Alsoome shild ool become totally
dependent on radiographs. It is mandatory that other iests
should be wsed in conjunction with radiographs, Intrsoral
periapical and bitewing radiographs may detect caries,
restorations, pulp exposures, oot resorption-extemal or
imermal and pernradicular pathofogies,

S0, we can see that by following the system of diagnosis
as mentioned above, the offending tooth amd the nssue, e,
pulpal or periradicular can be identified. IF diagnosis is not
clear by a general practitioner, the patient should be refermed,
Mo treatment is initiated without clear diagnosis.

Commaon Features of Oral Pain

Origin ~ Associaled Lisadul Radiagraph
sign fest
Pulp Daep caries, heat or cold  canes, saden-
presious treat- lest Siva reslora-
mant exlansia tlon
regiaration
Perlradl- swelling, redness percussion carles,
cular toath mobality pialpation and sometimaes
tlsgua Prabing paniradiculal
signs
Denttn  caries, delective  hof, cokd CEMES, poor
resioration tast, restorations
scratching
Gingiva gingival PEFCUSSION none
inflarmmation wisual
examinabion
TREATMENT PLANNING

The muin ehjective of reatment should be immediate relief
of pain. Sanee pain is basmcally caused by mflammation and
increase tissue pressure, the reduction of irritants or pressure
or removal of inflamed pulp should be the main goal of
treatmeni.

Definitive Tregtment

«  Reducton in ssue pressune in the pulp and periradicalar
Nisgwe andor removal of mflamed pulp tissue wsualy
resulis in pain reliel / reguction

+ Eliminate peripheral components of allodynia &nd

hyparalgesia.

) 251]

Brefore starting the treatment for an emergency condition,
two fundomental steps, i, patient management and
obtwning prfound anesthesia of inflamed tissues should
be always kept in mind,

The paticat mamagenrent 15 the most ertical fuctor
which affects the prognosis of treatment. An anxwus amd
frightened patient may bose confidence m cliniciam and may
even assume thal exiraciion is necessary, 5o, regssurance is
the most importand aspect of the reatment,

To obigin an adequate ancsthesia of inflamed tsaes
is the challenge, To provide adequate pulpal anesthesia in
the mandible, inferior alveolar, limgual and long buccal
injection should be preferred. IF anesthesia is required in
the lower premolars, canine and incisor, then other
alternative such as mental nerve block, periodontal ligament
impection (Fig. 15.2), intraosseous anesthesia and intrapulpal
injection (Fig. 15.3) are given in puinful imeversible pulpitis
alomg with classical nerve Block. In contrast 1o mandible,
miaxilbary anesthesia 15 easier to obiain by giving infiltration
or block impections in the buccal or palata] region, These
imclude posterior superior alveolar (FRA), middle superior
wlvenlar (M5A ) and infraoraial nerve block.

Fig. 15.3; Inrakgameriarny npgEciion
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Fig. 15.4; Extirpation of pulp chambar

. Thorough irfigation and debridement of the pulp

charmber.

Determination of the working length.

Towal extirpation of the pulp followed by cleaning and
shaping of the root canal (Fig, 15.5),

Thoroagh imigation of the moot canal system.

Drying of the root canal with sterile absorbent points.
Placement of a dry cotton pellet or pellet moistened
with CMCP. formocresel or cugenol in the pulp
chamber and sealing it with the lemporary restoration
iFig. 15.6).

Redief of the occlusion.

Appropoate analgesics therapy and antibiotics, if
e,

Fig. 15.5: Cloaning and shaping of the root canal

Fig. 15.6; Placement of sedathee dressing

Acute periapical abscess: Acule periapical absgess 15
characterized by following features:
I. Large numbers of bacterna get past the apex inlo the

-

e

periradicular tissues (Fig. 15.7).

Formation of a periapical abscess imphies the breakdown
of Bexdy's imimaime system because it should have been
able to contmin the microbes insade the root canal sy=lem,
Resulis in local collection of purulent exudaies,

My not have redicpraphic evidence of bone destnaction
hecause fuids are rapidly speead away from the ooth.
Clinically, swelling 1o vanous degress is present along
with pain and a feeling that tooth is elevated inthe socket.
Systemic lestures such as fever and malsse moy also
he present,

Mobility may or may not be present.

Fig. 15.7: Periapacal abscess reaulling Tram 1ol decay

WWW.BfDJT_bBcEpE.com




WWW.HIGHDENT.IR
O 5018 9 Oljlusluss Hloss

! Endodontic Emergencies

3. Total extirpation of pulp in pulp chamber
4. Determination of working length
5. Total extirpation of the pulp
PDFREE fC@ahini g sKDmEp i the 6 Gl
7. Thorough irmgaton
8. Placement of sedative dressing followed by closed
dressing
9. Relieve occlusion if indicated
I Preschbe analgesics to reduce the pain.

INTERATREATMENT EMERGENCIES

The imer-appointment flares up form a true emergency
which reguires unscheduled putient visit and immediate
active restment for pain relief, Despite of providing careful
ireatment procedures complications in the form of pain and!
or swelling may occur, Incidence of inter-appoiniment Mare
ups vary from appresimately (2-25%), variations are because
of different fuctors, conditions and critena for sludies, We
have discussed inter-sppoiniment emergencies in detail in
next chapter (Chapter 16} To summanze, it

Eticlogy of Mid-treatment Flare-ups

Owver-instrumentation (Fig. 15.11)

Inadegquate debridement (Fig. 1513}

Missed canal

Hyper ceclusion

Debris extrusion

Procedural complications (Figs 15.13 o 15.15)

=l

Fig. 15.13: Missed canal

Fig. 18.11r Overnstrumantation Fig. 15.14; Perloeation of rool canal
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as A Procedural Accidents

Introduction
Various Procedural Accidents

Mizsed Canal

inadequate Cleaning and Shaping of Root Canal System

Zipping

- - [ - L] L L] L L] L] - L] L] -

INTRODUCTION

Like any other field of dentistry, a clincian may face
unwanted situations during the rosd conal trestment which
can affect the prognosis of endodentic therapy, These
procedural accidents are collectively wermed as endodomtic
mishaps.

Accurate disgnosis, proger case selection, and adherence
to basic principles of endodontic therapy may prevent
occurrence of procedural accidents, Whenever any
endodontic mishap occurs; inform the patient about -

a. The incident and nature of mishap

b. Procedures o cormect it

¢, Alernative reatment options

d. Prognosis of the affected twath,

Endosdontic mishaops may have dentolegal comsequences,
Thus their prevention is the best optien both for patient as
wiell as dentist. Knowledge of etivlogical factors involved in
endodontic mishaps is mandatory for their prevention.
Recopnition of a procedural accident is first step in its
MAnAgeTmenL.

Instrument Separation

Strip Wall Perforation
Canal Transportation
Inadequate Canal Preparation
Perforations

Underfilling of Rool Canals
Overfilling of Root Canals
Vertical Root Fracture
Instruments Aspiration

Procedural accidents can oceur at any stage of the root
canal trepiments which may lesd o endodontic Dlures
Grossly we can categorize the procedural errors as
Follomimg:

VARIOUS PROCEDURAL ACCIDENTS

1. Inadequately cleansd and shaped root canal sysiem,
8. Losa of working kength
b. Canal blockage
c Ledging of canal
d. Mizaed canals
2. Instrement segaration
3 Desiation from normal canal anatormmy
a Zipping
b. Siripping or laleral wal perioration
o Canal fransportation
4. Inadequale canal préparation
a. Cner instrumeniation
b. Cresr proparidion
c. Linder praparation
ool .
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el

5. Perforations
a. Coronal perforations

PDFREE COMUNI BADp@BENTEL OG CA

i. Cendical canal parorations
ii. Mid rood pedorations
il Apical parforations
& Post space parforations
6 Obtwation related
&, Cwar obturation
b. Undar abluration
7. Vertical roof frecture
8 Instrurmeni aspiration

INADEQUATELY CLEANED AND SHAPED ROOT
CANAL SYSTEM

Regardiess of the instrumentation technigue used for cleaning
and shaping of the rood canal svstem, the moin objectives
of biomechanical preparation are to rerove pualp tissue,
debris and bacteria, as well as to shape the canal for
obturation (Fig. 16.1).

Fig. 16.1: Compieta cleaning and shaping of root canal system

As with access opening preparations, failure o pay close
attention 0 detadl during canal cleaning and shaping will
result in violation of the principles of hiomechanical canal
preparation. These procedural errors and their sequelae can
adversely affect the prognosis of ireaiment. The errors that
maed oflen occur dunng canal preparation inclucde;

1. Loss of working length

2. Deviations from normal canil anatomy

3 Inaclequate canal preparation

4. Perforations

LOSS OF WORKING LENGTH

Loss of working length during cleaning and shaping is a
coenrn procedun] ermor, The protdem may be noted only

T

on the master-cone radiopraph or when the master apacal
file is shor of established working length (Fig. 16.2).

The: boss of working length iz sctually secondory 1o other
endodontic procedural errors, since blockages, ledges and
frawctured instruments can all result in loss of working lengith.
However, these proflems are usually recognized during
cleanimg shaping procedures,

In most instances, loss of working length can bhe
attributed 1o rapid increase in the file size and the
accumulapion of dentingl debeiz in the apical third of the
canal {Fig. 16.3). Preventive measures include freguen
irrigation with MaOCI, recapitulation and periedic
radicaraphic verification of working length (Fig. 164k In
ather instances, lack of attention to detail, such as
malpositioned instrument stops, variations in reference
points, poor radiographic technigue and improper use of
instruments, can contribute o this probiem.

\

Fig. 16.2: Master apical fle shorl of working length

Fig. 16.3: Accumulation ol dantinal debris in apical
thind because ol ioas ol warking langth
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dentinal wall, Rapid advancemem in file sizes or skipping
file size cam also result in bedge formation, Ledges occur on
the puter wall of the canal curvaiure. e may get suspicious

PDFRHE: @did Ik BAD f@DENF@nCGEinCA loss of wmotile

sensution of the tip of the instrument, loose fecling instead
of binding o1 the apex. Above all the instrument cun ne
lomger reach ils estimsted working kength, When in doubt a
rachiograph of the oot with the instrument in place 1= taken
tor provide additional information.

Treatment

T pepodiate o ledge, choose a smaller number e, wsaually
Mo, 10or 15, Give a small bend at the tip of the instrument
(Fig. 16,11} and penetrate the file carefully into the canal.
Once the tip of the file is apical o the ledge. it is moved in
and out of the canal wtilizing ultra shon push-pull movements
with emphasis on steying apacal to the defect, When the file
maves freely, it may be wrmed clockwise wpon withdrawal
o rasp, reduce, smooth or eliminate the ledge, When the
ledge can be predictably bypassed, then effons are directed
towards establishing the apical patency with a Moo 10 file.
Gently passing 0.02 fapered 10 file 1 mm through the
foramen enswres s diameter is a1 least 0012 mm and makes
the way for the 15 file. Nowadays, a signibficant improvement
in ledpe manogement 15 the whlization of nickel-ttaniom
(MiT) hand files thar exhiban tapers greater than 150 files.
Progressively tapersd NiTi files can be introduced into the
canal when the ledge has been bypassed, the canal negotised
ancl patency established.

Nt all ledpes can or should be remoyed. Clinicians must
weigh risk versus benefit and make every effort to maximeze

remaiming dentin.
Senall bend at tp @
A B

Figs 16.11A and B; A, Formation of ledge by use of stitl instnamant
in curead canal. B. Cormaction of ledpe: Lesdge is bypasssd by making
a =nall bend &l Bp of ngiumanl. Bend neiument 8 passad Slong
caral wall o locats anginal canal

Taxtbook of Endodontics i

MISSED CAMAL

Sometimes endodontic failure can occur becawse of
unireated missed canals which are store house of tisswe,
bacteria and other imitants (Fig. 16.12) To avoid such
problem w occur, one should have through knowledge of
thee rood canal anatomy. There are several teeth which have
predisposition For exira canal which might be missed if not
explored sccurately while treatment. For example maxillary
premolars may have three canals {mesiobueccal, distobuccal
and palatal), upper first molars wsually have four canals,
mandibular incisors ussally have extra canal, mandibalar
premalars ofien have complex rool anatormy and mamdibular
miodars may have extra mesial and for distal canal in some
CilsEs,

Missed canals can b located by
Taking rudiographs.
Use of magnifying glasses, endomicroscope.
Accurabe access cavity preparation.
Llse of ulirasonscs.
Use of dyes such as methylene blue.
Use of sodium hypochlosie: After thorough cleaning
and shaping, pulp chamber is filled with sodium
hypochlorite, IF bubbles appear in, it indicaies either
there is residual tissue present in a missed canal or

S SR

Fig. 16,92 Mssad canal laaging o reod canal taiure
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residual chelator in the prepared canal, Thas 1s called
as “Champagne tesi”,
Missed canals contribute to endodontic failure because
PDFREE Oyl bisld D Di=0D@miOboEn Ciod other irritants. The
toth should be retreated first conservatively if endodontic
failure exisis, before going for endodontic surgery procedure
(Figs 16.13A and B).

§ 7
.'.-III

Fiig. 16.134: Redreaimen of endodantically ireabed
tooth with failure due o poor obhumtion

Fig. 16.138: Complation of endodontc edreatment. Three dmansianal

aipfuration of ropl cBrad Gysiem & man aim of endodonlic Sarapy

INSTRUMENT SEPARATION

Instrument breakage 15 & common and frustrating problem
in endodontic treatment which occors by improper or
overuse of insirements, Any ume duning the cleaning and
shaping of root canal file, reamer, broach or Gaies Glidden
may break especially while working in curved, narrow or
toriwous canals (Fig. 16, 14),

Certain foctors affect the instrument separation and their
remcoval for example cross sectional dismeter, curvature amd
length of the canal (Fig. 16.15) , location of the separated
instrument and type of the broken material, ie. whether
stwinless steel or MiTL.

Studhes hove shown that instrument separation in root
filled teeth with necrodic pulps resulis in a poorer prognosis,
But if an instrument can be bypassed and incorporated in
the root canal filling, prognosis becomes favorzhle, Ao of

Fig. 16.14: Curssd, namow and lofuous canals ans
mana prong 10F insirmes ieciung

; i f_-HH".'_

Fig. 16.15: Diamaler, curvalure of canal and locatian aof
rsbrumant afiects (s emaval
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instrument separates ol later stages of instrumentation and
close 1o apex, prognosis 15 better than 11 it separates n
undebrided canals, short of the apex or beyond apical

PDF REEG) BArBADInDERT Ge@a! WAprime cause of

endodontic failure but separated instruments impede
mechanical instrumentation of the canal, which moy cause
endodontic fulere,

Before going for removal of broken instrument, evaluaie
the tooth radiographically, Before starting with the
imstrument retrieval effors, one should ensure straight line
aceess o the canal onfice

File Bypass Technigue

The key o bypass a file is establishing straight line access
and patency with small instroments (Fig. 16.16). The initial
pitempts should be made with number 6 or 8 file, In order

|/

7

f. |
Ft
fif
3
4

1
I

| Ny,

I I|' I l__.' i

1 i | N

L7 Py

Fim. 16.16: Sraghl ire stceEs 1o inslnumeni =
[riMAry mequirsmant

to get past the broken instrument fragment, a small sharp
bend should be given at the end of the instrament. Insen
the file slowly and carcfully into the canal. When the
negotstion oeeurs past the fragment, one will find a catch.
Don't remove file at this point. Use a small in and ow
movements along with copioas irmigation of the rood canal.

While doing these movements, sometimes fle may kink,
andd ome: may nod be able o place the file in the canal to the
same bengih. In such cases, use new file with similar bend
and repeal the above procedure. Onee the patency is achieved
with Mo, 10 file, stick to it. It may get kinked or bent, discord
it and start with pew file. While doing this procedure, if
patency is lost again repeat the procedure, starting with
smaller number files,

Texthook of Endodontics

Once patency with a Mo 15 mstrument is achieved, go
1o K reamers, Use a “place-pull/rotate/withdrawal™
miowvement rather than a filling modion. Two things will occur
in respaomse W this:

1. The reamer will be deflected by the fragment and then
there is need 1o find a consistent path of instrument
insertbon that is probably different than the initial path.

2. Every time one rotates the reamer, there will be a
“clicking” sound as the flues brush up against the file
fragment. This is nommal. One muost avoid placing an
instrment directly on wp of the broken file. This can
push it decper resulting in loss of patency. IF the file 1=
visible al this point, it is possible w0 use & small upped
ultrasonic instrument or '/, mrn withdrawal-type
handpiece o dislodge and remove it
In order 10 anempt file removal, exposure of fragment

is mandatory. Instrument can be visualized using

microscope, Modified Gates Gliddens can also be used 10

expose the instrument.

Giates-Glidden is modified by removing their bottom half
and thus creating a flat susface. The crown down technigue
psing Gates-Glidden burs 15 carmed ovl, Once 1 1s
accomplished, use modified Gates-Glidden to enlarge the
canal to o point where instrument 1s bocated; this way
platform is created which enable o visualize the broken
fragment {Fig. 16171 It creates a flat area of dentin
surrounding the file fragment. Thereafier, small tipped
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Flg. 16.17; Gabes-Ghdden madilied 1o ko a platficmm which
enablas o viaualizs brokean fmgman
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ultrisonic instruments are used (o through around the
instrument and eventually vibrate the file oot of the canal
(Fig. 16,18), The tip is used in g counter chockwise motion
PDFREE Iy filARD @b i Gl WA ultrasonics can
frequently flush it out ot this point. If sufficient file is
exposed, an instrument removal system can be used,
If it is wery difficulr wo remove the fractured instrument,
mcorporite the instrument fragment in the final obturation.
(Fig. 16.19),
Snrgical treatment for resnoval af broker fragment [s

imclicated when:

.
2
5

Broken file is behind the curve.

File fragment is nod visible becawse of the curved rool.
Instrument is in the apical part of the canal and is difficul
o retrieve (Fig, 16,200

Fig. 16.20: Surgical removal of raciured instrumead

FREVENTION OF INSTRUMENT SEPARATIOM

Mever force the instrument into the canal.

4. Much of dentin has o be rermoved 1o allow file remsoval, 1. Instesd of vsing carbon steel, use stainless steel files.
2. Use smaller number of instruments only once,
; i . 3. Exumine each instrument before placing it into the canal,
W P 4. Always wse the instruments in sequential order,
8
f1.

Canals should be copiously imgoted during cleaning and
shaping procedure,

Peeveer use instaments in dry canals,

- Always clean the instrument before placing it ino the

T —
|
——
r R |

canal. Debris collected between the flutes retard the
| culting effickency and increase the frictional wrgue
between the instrument and canal wall.

Don't give excessive rotation to instrument while
waorking with it

s ! ZIPPING

e s wramam"T% Zipping is defined as ranspsition of the apical portion
of the canal (Fig. 16.21). This is commnly seen in curved
canals becouse of following reasons:

)

i

Fig. 16:21: Jppirg

“-—---. -

1

Flg. 16.189: Il unakds 1o remave the ractred insinumen
InCoeporabe il N Bl cbiuratian
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I. Failure to precarve the files.
2. Forcing instruments in curved canal
3. Use of large, suil imstruments o bore out & curve canial.

PDFREE €A sttt sha ypepl fdpr@® wilhiend to become

u lear drop shape or ellipiical and be ransported Trom the
curve of the canal.

Files placed in curved conal will cul more on the outer
porison of the canal wall at its apical extent, thus causing
movement of the conal away from: the curve and its nugural
path. In contrast, the coronal thind of the Mutes will remove
miore o the inner most aspect of the canal wall causing an
uneven reduction of the dentin in the coronal thind,

When a file precurved or nof, is rotated in g curved canal
o biomechanical defect known as an elbow will form
coronally to the elliptically shaped apical seat. This is the
nurrowest portion of the camal (Fig, 16225 In many coses
the oburating material erminates at the elbow leaving an
unfilled zipped canul apical to elbow. This 15 the common
oceurrence with laterally compacted guita-percha technigue.
Use of vertical compaction of warm guita-percha or
thermoplastisized gutta-percha would be ideal inohess cases
tovcompact @ sofid core material indo the apical preparation
without using excessive amaount of sealer

IF & created elbow prevents optimal compaction in the
apical portion of the canal. elbow becomes the apical seat.
So, the obturating material i3 compacted against the elbow
and patient is recalled or regular basis.

Lipping can be prevessed by:

1. Using pre-curved files for curved canals.
2. Using incremental filling technigues.

3. Using flexible files.

-

Zip
cangd Bransporiod with
sl fils

Fig. 1622 Ebgw lomad in 8 curved canal

Textbook of Endodontics :

4, Removing Mutes of file at cemain areas, for example file
portion which makes contact with outer dentinad wall o
the apes and portion which makes contact with inner
dentinal wall especially in the mid root area (Fig. 16.23).

5. Ower curving in apical part of the file specially when
winking for severely curved canals.

STRIPPING OR LATERAL WALL PERFORATION

“Stripping” is a lareral perforation caused by over
instrumentation through a thin wall in the root and is most
likely o happen on the inside or concave wall of & curved
canal such as distal wall of mesial roots in mandibwlar first
malars (Fig, 16,245, Stripping 15 easily detecied by sudden
appearance of hemorrhage in a previously dry canal or by a
swdben complaint by patient,

Fig. 16.24: Sinp pariomlion ©oCurs more commaonky
& irner e al curva

www.pdfree.blogspot.com




PDFREE COMUNI DAD

WWW.HIGHDENT.IR
O 5018 9 Oljlusluss Hloss

o S

Fig. 16.32: Parforation caused dunng access cavily preparation

Fig. 16.33: Peroration caused by misdirecton of bur during
S00RES CHVly Draparicn of A molar with previously placed crawn
third of the rood canals, Sudden appearance of bood
frowm canal is the first sign of perforation.
b Mid root perforations: They commonly occur in the
curved canals when a ledge has formed during
instrumentation or along inside the curvature of root
canal, as it is straightened out, i.e. stnp perforation has
resulted (Fig, 16.35), Uswally it is caused by over-
instrumentation and over-preparation of the thin wall of
root or concave side of the curved canals. Sudden
appearance of bleeding is the pathognomic feature,
¢, Apical root perforatives: Apical ool perforalions eocur-
I. When instroment goes into perradicular tissue, 1.2
beyond the confines of the root canal (Fig. 16,27}

I Overuse of chelating agents along with straight ansd
stiffer large sized instruments o negotiole ledging,
canal Blockage or zipping, eic,

Texthook of Endodontics

Oecurrence of a perforation can be recognized by:

1. Placing an instrument into the opening and taking a
radiograph.

2. Using paper poant (Fig, 16.2K),

Sudden appesrance of hleeding.

4, Complain of pain by patient when instrument 1ouches
periodonial tissue

b=

Repair of the Perforation

Treatment of the endodontics perforation depends on
recognition of the condition, location, size, level of the
perforation, timing of therapeutic intervention and clinician’s
skill and experience. Progmosis of endodontically treated
tecth with perforation depends upon prevention of bacterial
infection of the perforation site.

Location greatly influences the prognosis. When
perforation is locsted at alvealar crest or coronal to it
progaosis is poor becapse of epithelial migration and
perodontal] pocket formation. Perforation in the furcation

Fig. 16.34: Maorianiafon of bur causing perloraton
during access cavily prapanation

Fig. 16.35: Parfomnafion caused by use ol alifl
instrumssnis in a curved canal
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arca has the poor progrosis. Perforation in coronal third of
root and surrounded by a healthy pericdontivm, ie. which
doesn't communicate with the gingival sulcus has good

PDF REFE ey Rarfptiynepmrpne)iropidiopt and apical part

of oot doesn’t have commumication with oral cavity and
thus has good prognesis,

Size of perforatnion too affects the progmosis, A small
perforation has less tissue destruction and inflammation,
thus having beuer prognosis than larger sized wﬁ:ﬂmn

Visibility, accessibility abso affects the perforation repair.

Time between perforation repair affects the prognosis
greatly, The perforation should be repaired as soon as
possible 1o discourage further loss of sttachment and prevent
sulcular breakdown. Early treatment enhances the success.

Associated periodontal condition and stralegic
importance of woth alse influence the treatment plan of the
perforation. If attachment apparatus is intact without pocket-
ing, nonsurgical repair is recommended where as in case of
boss of attachment, surgical treatment should be plunned.

In addition esthetics influences the perforation repair
anad material to be used for repair of the perforation.

MATERIAL USED FOR PERFORATION REPAIR

Wariouws materials have been tried for pedforation repair since
long with variable degree of the success,

An Ideal Material for Perforation Regair should

= Adhera o preparstion walls of the cavity and saal tha
root canal systam.

Ba non e

Ba easy o handa

Be radiopague

Ba dimensionally stable

Be well tolerated by periradicular BEsue
Be non absorbable

ol sorode

kit be affectad by maisiune

Mot stam pefiradicular Essues.

@ @ @ @ & @ & oW

-

Some of the most investigated materials for perforaion
repair include amalgam, caleium hydroxide, TRM, Super
EBA, gutta-percha, MTA, other materials tred for repair
include dentin chips, hydroxyapatite, glass ionomer cements
anvd plaster of paris,

For perforation repair, hemostatics are needed wo control
the hemosrhage and make the area dry so that optimal
placement of restorative material can be accomplished.
Materials which can be used as hemostatics include calciom
hydroxide, cabcium sulphate, freceed dried bone andfor MTA.

| e

Which ever is the material used, the ultimate goal is
seil the defect with o biocompatible matenal and mamtain
an intact pericdontal attachment apparatus,

Management of the Coronal
Third Perforations

In these cases esthetics 15 the man concern. Here the
materials wsed for perforation repair could be calcium
sulphate barrier along with composites, glass ionomer
cements and white MTA, But in posterior teeth where
aesthetics 15 not the main criteria, super EBA, amalgam,
MTA can be wied.

Management of Perforations in
Mid Root Level

In these cases. the success of perforation repair depends
an the hemostasis, scoessibilicy and visibality, use of micro-
instrumentation techniques and selection the material for
Tepair.

If the defect is small and hemostasis con be achieved.,
perforation can be sealed and repaired during three
dimensional obturation of the root canal. But in case the
perforation defect is large and modsture control is difficult,
then one should prepare the canal before going for perforaion
TEpair.

Lemon in 19492 gave the internal matrix concept for the
repair of inaccessible sirip perforations using microsurgical
technigue, The rationake behind this concept was that o matns
wis needed to control the material and thus preventing
owerfilling of the repair material inte the periradicular tissues.

Several materials meet these criteria like cavit, amalgam,
zinc oxide eugenol, guna-percha and sealer. Bur none of
these can overcome contamination, underfilling and
overfilling. According to Lemon, hydroxyapatite could be
used for accessible perforations.

A Material to be Used as Intermal Matrix should
a. Be biocompatibds
Be stlarike

[:8
c. Be sasy 1o manipulats
d. Stimulale osteogenesis

Technigue of Placement of Matrix

I. Amain the hemostasis and place files, silver cones or
gutta-percha points in the canals 1o maintain their
patency,

2. The hydroxyapatite (HA) particles are wetted with saling
and clumped together for their eosy transporation,
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MTA is composed of Tricalcivm silicate, Dicalcium
silicote, Trcaleiom aluminme, Tetracaleiom aluminaferrie,
cabcium sulfate and bismuth oxide. The main advantage of

PDF REdhis twiGibdidNis A Be bRl ehi (Gt redhires moisture 1o

sed 11 sets in brick hard consistency and shown to induce
cementegencesis, bone deposition with almost abscnee of
inflammatory response. All these make MTA a material of
choice in treatment of perforations (Fig. [6.39)

Fag. 16.3%: Use of MTA lor repair of paforasion

Perforations can be avoided by;

I, Evaluation of the snatomy of the woth before starting

the endodontic therupy,

Using the smaller, flexible fikes for curved canals,

Mot skipping the filling sizes.

Fecapitulation with smaller files between sizes,

Confirming the working length and maintwining the

instrurments with in the confines of working length.

Using anticurvature filling technigees in curved canals

to selectively remove the dentin,

7. Minimizing the overuse of Gates Gliddens wo deep or
too large especially in curved canals.

£, Avoiding overuse of chelating agents, larger stiff files in
order w negotinte. procedural grrors like ledges, canal
blockoges, e,

9, Copious imigation of the canal to prevent the canal
blockage by dentin chips or tssue debris,

W g b

s

POST SPACE PERFORATIONS

Post preparation is an integral pant of restoration of
endodontically treated tooth. Intregenic perforations during
puost spoce preparations can severely impair the prognosis

Fig. 16.40: Pasl space parloralion caused by
migdiFacion of posl prepating dits

of the tooth, They are usually caused by poor clinical
judgment and improper onentations of the post prépanng
drlls (Fig, 16.40), Perforation can be recognized by sudden
appearance of Blood in the canal or radwographically. The
error of this iatrogenic perforation s compounded when
cliniciun 15 unaware of the perforstion and proceeds wath
post placement in the perforuted site.

Treatment of this perforation invoelves the same
principles as of other perforation repair, i.e. sealing of the
perforation site is the primary goal. Perforation can be
repaired in several ways. The defect can be aceessed bodh
surgically as well as non-surgically. Warious materials like
dental amalgam, calcium hydroxide, glass ionomer,
composibe resins, cavity, freered dried bone and tA-calcium
phosphate ¢an be wsed 1o repair the perforation,

Prevention of Post-related Perforation

I. One must know anstomic features of root including
rudicular considerations of root anatomy as well s
varigtions.

2. One should opt preparing post space o the time when
ohiuration of root is done.

3, ASvoud excessive use of Gates Gliddens or [Peesn renmers
Ter el the dentin,

UNDER FILLINGANCOMPLETELY
FILLED ROOT CANALS

Under filling, i.e. more than 2 mm short of radiographic
apex oocurs commonly because of procedural errors like
ledge formation, Mockage or incomplete instrumentation of
thie root canal.
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Inaccurate working length determination, inadequate
irvigation and recapinelation during hicmechanical preparstion
can lead to accumulation of dentin chips and tissue debais

PDFREghiBOMUNeDAD nGREN THD®@ «Okd incomplate

instrumentation of the canal (Fig. 1641 )

Ledge can be caused by using (Fig. 16.42)

«  Large stiff fibes in curved canals,

*  Inadequate struight line access o canals apices

«  Inadequate irrigation,

= Skipping the file sizes during biecmechanical

prepRralion,

* Packing dentin chips. tissue debris in apical portion

of the canal.

All these bead 1o inzdequate removal of infected necrotic
lissue remuining in the apical portion of the oot canal. In
teeth with periapical pathosis bacteria get colonized at and
around the apical foramen. Thus persisient bacterial
infection in the root conal may initise of perpetuation of
existing periapical pathosis will result (Fig, 16,43}, Fillings
short of apex have shown poorer prognosis, especially those
with necriotic pulp and peritadicular pathosis,

Fig. 16.41: Acciumulanon o gansn chps and st
debris resulting in incompleta instrumantabicn

-

Fig. 16,42 Inadecuate inglrumentalion of
cursed caral causing ledge lormaion

Textbook of Endodontics

Fig. 16.43: Pemisent bactedal infection in rood canal with filing
ghom ol apex causss inealmant taiuns

Varous research studies have shown that underfillings
per se don’t have direct effect on the success of endodontic
treatment but it is the remaining infected necrolic tissue in
inadequately, instrumented and incompletely filked canal
which lead o continued irvitation o the periradicular tssues,
Consequently for the ultimate success of endodontic therapy
the practice of underfilling should be aveided, This can be
prevented by;

ChMzining straight line access 1o canal onfices o apex.
Precurving the files before using in curved canals,
Ciopious irmgation and recapitulation of the canal.
Altaining apical patency,

Using EDTA in vital cases especially to emulsify the
pulp and rermave il complaely,

Using the files sequentially.

Chmcian should feel the tensionnl binding of the file
which exists at minos constriction of the apical foramen.

B R R

o

OVERFILLING OF THE ROOT CAMNALS

Owerfilling of the root canals, e, filling mose than 2 mm
beyond the raciographic apex (Fig. 16.44) often occurs
because of:

Crver instrumentation of the root canal,

Inadequate determination of the working length,
Incompletely formed rool apex.

Inflammatory apical rood resarpiion,

Improper use of reference points for measuring working
kengih.

Mot all teeth can less 1o endodontic failures, The response
of periradicular tissues 1o /oot canal filling maenals depend

B e 0 e
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2. Use less tapered and more flexible compacting
instruments o contral condensation forces while
obturation.

PDFREE Fo@i/Epulibam oD@ TOeCMeCAre necessary 1o

retaim a tooth.

INSTRUMENTS ASPIRATION

Aspiration of instruments can oceur during endodontic
therapy if accidentally dropped in the mouth. It ocours
specially i absence of rubber dam. 10is a tvpe of emergency

which has to be tackled as soon as possible. Patient must
be provided medical care for examination which inclsdes
radingraph of chest and abdomen.

High volume suction tps, hemostats or cotton pliers
can be ]|.¢||;'|I'u| |.||‘|I'r|.' Ui saine cases, when the |'||'|l|¢|_"l\. are
readily accessible in throat otherwise medical care is needed.
This sccident can be prevented by,

1. Use of rubber dam.
2. Tying up the rubber dam clamp or endodontic instnament
with floss,
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INTRODUCTION

Since bong, many studies are being conducted o determine
success and failures of endodontic treatments. In different
studies success rate mnges from 54 percent 10 95 percent.

The definition of success is ambiguous; it has different
meaning when referring to different eritena. For example
success in endodontic therapy is ambiguous with
requirements ranging from stringent (rdiographic and
clinical normabey) to the kenient donly clinical normaley ).
Obviously the more lendend deflimtion increses the sucoess
rate when comparcd with the stringent one.

Success 15 defined by poals established 1o be achieved
The vusual goal of endodontic therapy is to prevent or heal
the disepse, Accordingly, endodontic Irepment oulcomes
should be defined in reference io healing mnd disease.

Definitions Related 1o Endadontic Treatment Oubcame
Healpd: Both clinical and radiograghic presantations ara
narmal

Hoaling: it is & dynamic procass, redeced racdhHeucancy
combined with normal clinical presentalion
[hsaase; Mo change of ncmase in mdolaucency, clinical
signs may of may not be present or vice vensa.

oaca Endodontic Failures
and Retreatment

»  Introduction
= Definitions Related to Endodontic Treatment

* Evaluation ol Success af
Endodontic Treatment

¢  Causesof Endodontic Fallures

= Case Selection and Endodontic

Retreatmaent

Steps of Retreatment

The properly executed rool canal treatment has shown
the success rate in 95 percent of the coses, Yet failures
pceur and the root canal failures are commonly caused by
ramifications of the infected ooth, periapical or the
surrounding periodoniom (Fig. 17.1).

A clear definition of what constitute a failure following
endodontic therapy is not yet clear. Fulures can nol be
subscribed 1o any particulsr cateris of evaluation; instend
suceess or Tallures following endodonuc therapy could be
evaluated from combination of various criteria like clinical,
histopathodogical and radiographical criteria,

|

Comparied 7

e
For-haading

Absoees
Fiig. 17.1: Non-healing pesiapical ahsoess dus 0 poor obluration
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EVALUATION OF SUCCESS OF
ENDODONTIC TREATMENT

Clinical Evaluation

PDFREE COMUNI DAD CDONTOLOG CA

Presence of symptoms though indicales the presence of
pathodogy, bul absence of a pain or any other symptoms
does notconfinm the absence of a discose, A linle correlation
exists between the presence of symptoms and the periapical
diseuse,

Climical Criteria for Success

Mo femberness bo parcusson of palpation

Mormal booth mability

Mo svidence of subjeciive dscomior

Tooth having normal lorm, hindion and assibetics
Mo sign of infection or swellng

Mo sinus tract or integrated pencdonlal diseass
Mirimal 10 no Starring or discolaration

" = = & a L

Radiographic Evaluation

The radiographic criteria for failures are development of
radiographic periapical arcas of rarefaction afier the
endodontic treatrment, in casés where they were nol present
before the treatment or persisience or increase in sizes of
the radicleucency after the reatment. To predict the success
or failore, one should be sble to accurately compare the
rudiographs that are wken at different times (Fig. 17.2L

Prognosis 15 prediction of whether an endodontic
trzatmment will be successlul or o fuilure amd i seccessiul o
what degree it will be. Mosmally, the development of apical
penodoniitis is isdication of endodontic failures, is frequent]y
ssymptomatic clinically, and the radiograph is the way o
determine the success here,

Fig. 17.2: Radiograph showing parapical abecess
in relation to centrad inciscr

Textbhook of Endodontics !

Radiographic Criteria for Success of Endodontic
Treatment

¢ Mormal or elightly thickened pariodantal Baarment
spaca

Reduction or aliminalion al previous mrefaction

Mo evidence ol resorphion

Normal lamina dura

A denea thres demensasnal obluralicn ol canal space,

Histological Evaluation

Histodogical eriteria for success or failure of endodontic
therapy may include absence of inflammation and
regeneration of perindontal ligament, bone and cementum
following endodontic therapy, Histologically, the success
of endodontically treated tooth s reduced because Clironig
inflammation may persist for long even without any
BYMPOIms,

Histolegical Criteria lor Success

Absanca of inflammation

Aegeneration of pericdontal ligament fibers
Presence of pssacus rapair

Repair of semertum

Absence of resorplion

Rapasr of praviously resorbed areas.

- = & & & &

CAUSES OF THE ENDODONTIC FAILURES

Mot commonly the conses of root conal failures are direcily
of indirectly related 10 bactenis somewhere in the root canal
system. The treatment failures can occur despite of the
strict midherence to the basic treatment principles. Multimde
of factors affect the success or failure of the endodoniic
tregtmenl bul there are certamn faclors which are commin
in all the cases for their swccess or failure and in some
cases, success of failure is particularity related to that
imchividual case,

Factors Alfecting Success or Fallure of Endodontic
Therapy in Every Cage:

Diagrosis and the treatmant planning
Radiograghic merpretation

Anatgmy of the teoth and root canal system
Debndeman of the mol canal space
Asopsis of treatmant regimen

Cuaality and axterd of apical =aal

Cuality of post endedonlic msioration
Syatarmic health af the patisn

Skill of the aperatar,

L L 4 L - 9 . . - -
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Ohverfilling of roet camals: Orverfilling of ool canals 1
obturation of the canal extending more than 2 mm beyond
radiographic apex. It occurs because of apical roaot
PDF REEs«OfioIN| i Dt pRDONTISGE Gaots and over
instrumentation of the root canal system. Overfilling of the
rood conals may cawse endodontic failure becouse of
continusus irmitation of the penapical tssues (Fig, 17,145
The filling materitl acts as a forengn body which may genemate
immunological response, Biofilms {(accomulation of
microorganisms embedded in self produced exiracellular
pelysaccharide matris, adherent 1o solid surface) are seen
on the extruded material which contains the reatment IFlig. 1715: Cuned root carad
resistani bacteria.

Aleimas

Fig. 17.18: Calcfication in root canal making tha
anclpaoniic fraaimant ditficul

Fig. 17.14: Cwadiling of roat canal msulling in non
healing of ponapcal absonss

Corrosion af reot eanal fillings: Corrosion is the tendency
of most of the metals o revert to their lower form by
oxidation, Silver cones have shown o produce corrosion,
The main area of comesion of silver cones s coronal and
the apical portions, the arcas which contact tisswe fluids
cither periapical exudation or saliva. The cormosion products
are cytotonic and may act s tissue britants causing persistent Fig. 17.17: Numerous fsteral and accassary canals making &
periapical inflarmmation. dilicull ho completely debride the root canal syslem

Anatomic factars: Presence of overly curved canals,

calcifications, numerous lateral and nccessory canals,

bifurcations, aberrant canal anotomy like C or § shaped

canals may pose problems in adeguate cleaning and shuping

and thereby incomplete filling of the root canals (Figs 17,15

b 17175, These con lead 1o endodontic failure.

Rowod Fractures (Fig, 17 18); Endodonne Gulures con occer

by partial or compler fructures of the s, Progrosis of

teeth with vertical rool fracture is poorer than horizontal

fraciures. Fig. 17.18: Boot fracturs
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Traumatic ocelusion: Traumatic occlusion has also been
reporied o cause endodontic failures because of its effect
on periodontium.

PDF RE erfabhabil cbnsidte rdeiohd ] 0k Ghalovntic fuilure may

aocur because of communication between the periodontal
ligament and the oot canal system. Also the recession of
attachment apparatus may cavse exposure of loteral canals
to the oral Auids which can lead o reinfection of the mot
canal system because of percolation of Auids (Fig. 17.19),

o b

AW S
Ly

Fig. 17.19: Communication bohwaan roal canal sysiem and

pancdanial area due 1o recession of allachmant spparaius

Systemic Faclors

Swstemde Factors influence the success or failure of the
endodontic therapy. The systemic discases may influence
the kpcal tisswe resisiance and thus interfering with the normal
healing process,

When systemic discose is present, the response of the
penapical tssues may get intensified if there i increase in
concentration of irritants during endodontic therapy. Thus
a severe reaction may occur following cleaning and shaping.
i, mechanical irritation and chemical irritation from
medicaments and irriganis, causing dispersion of the
microorganisms,  Healing is also mpaired in patients with
systemic discase. Various systemic factors which can
inferfere in the success of endodontic therapy are nutritional
deficiencics, diabetes mellitas, renal failure, blood dyscrasias.
hormional imbalance, autoimmuone disorders, opporunistc
infections, aging, and patients on lomng term steroid therapy
Thus before starting endodondic therapy, a complete medical
history is essential to predict the prognosis of the (ooth.

) 28]

Factors Responsible for Endodontic Failures

Lewemd Sy
* Infecion « Mariicsal deficiencies
« [ncomplele debridement of + IMabeies mellaus
the rool el svaemm + Henal failure
» Excessive hemorrhage = Blosldysirasios
» (ver instramenkaison » Formemal imbalanos
* (hemmical Ewicants * Amoirmune disorders
+  latrogenic ermoms = (ipporiumisiic infections
- Separmed instrumenis v Aging
= Canal Blockape and ledgs « Patenis on loag term sepoid
farmation therapy
- Perforaiions

= Imcompleiely filled seeth

- Overfilling of rom canals
Corrosion of rocd canal filfings
Anatemie facioms

Rl Fraciures

Tewamaic occlusion
Periadanial considermions

¥ ¥ ¥ ¥

The tooth which has experienced the endodondic failune
could be treated cither by nonsurgical retreptment, surgical
of combination of both procedures. In endodontic
retreatment, one attempt to eliminate the root canal
microorganisms bul in case of surgical correction, there is
an ateempt 1o confine the microorganisms within the rool
canal.

Before going for endodontic retreatment, following factors
should be considered:

g. When should trestment be considered, e, if patient is
asymptomatic even if treatment is not proper, the
retrentrment should be postponed.

Patient's needs and expectations.

Strategic importance of the tooth,

Periodomal evaluation of the woth.

Other interdisciplinary evaluation.

Chair time and cost.

Retreatment can be differentiated from the normal
endodontic therapy in its unigue considerations and
fechnigues.

-

=
"

Refore performing endodontic retreatment following

points shonld be considered:

a. Retreatment may be performed 1o prevent the potential
disense,

b, To gain access into rool canal extensive coronal
restoration has w be removed and remacde,

¢. Technical problems may result from previows treatment
or aberrant conal ansomy,
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d. Ewven after retreabment sometimes betler results micy mast
be achieved,
e Koot canal flling matenals have o be removed during

PDFREEI.E Prognosis nE rﬁ\t[r)cﬂtm:nt m%b%% than the initial

cndodontic therapy.
g. Patient might be more apprehensive than with inital
treatment.

CASE SELECTION FOR
ENDODONTIC RETREATMENT

Retreatment is wsually indicated in symptomatic endo-

dontically treated teeth or in asymptomatic tecth with

improperly done, initin] endodontic therapy to prevent future
emergence of the disease,

I. Coreful history of patient should be aken o know the

nature of case, pathogenesis and urgency of the

treatment eic,

Evaluate the anstomy of root canal in relation o canal

curvature, cabcifications, unusual configurations ete.

3. Evaluate the quality of obturation of primary endodiondic
[regiment.

4. Check for iatrogenic complications like separated
instruments, ledges, perforations, zpping, canal
blockages e,

5. Consider the cooperation of the patient which is
mandatery for retreatment procedune.

o]
H

Factors Affecting Prognosis of
Endodontic Treatment

*  Presence of any perapic] radiolescency
*  Quality of the oburation

#  Apscal extension of the oburation material
= Bacterial status of the canal

= Dibservation period

»  Post-endodontic coronal resloration

+  latrogenic complication

Contraindications of Endodontic Retreatment

*  Unfavourable rool anastomy {shape, aper, remaining
dennin thickmess)

= Presence of untreatable root resorptions or perforations.

s Presence of rood or bifurcation cones,

s InsufTecient erowirood rlio,

Problems Commonly Encountered
during Retreatment

*  Unpredictoble resall.
*  Frustration

Textbook of Endodontics

= Cost factor
+  Time conswming

STEPS OF RETREATMENT

«  Coronal disassembly

«  Establish aceess o mood canal system

*  Remave conal obstructions

= [Establish patency

*  Thorough cleaning, shaping and obturation of the canal.

Coronal Disassembly

Endedontic retreatment procedures commonly require
removal of the existing coronal restoration (Fig, 17200
Bt in same cases acoess can be msde through the existing
restoration {Fig, 17.21).

Fig. 17.20: Redreaimeni ol a premalas with endodaniic falure and
Accass & made by ramoning coronad msiceation

.

Fig. 17.21: Acoass mads (heogh coronal reslosation
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Gaining access through onginal restoration helps in:
i, Taciliating rubber dam placement
b. maintaining form, function and sesthetics

PDFREE: @i /st oDERFEmeNs CA
B disadvantages of retuining o restoration inglude:
i, Reduced visibility and accessibility
b. Increpsed risks of oreparable ermors,
c. Increased risks of microbial infection if crown margins
are poorty adapted.

I is schvasable 1o remove the existing resioraion especially
if it has poor marginal adaptation, secondary caries to gvoid
procedural erroes (Fig. 17.22), To maintain form, fonction
and sesthetics. temporary crown cun be placed.

Decay

Bacierial
cortaminabion

m"“ﬂ Fig. 17,24: Apoess made by removal of coronal resionation

Fig. 17.22: Prewious cororal resiocation wish
sapondary caries i@ indcated for rmoval

Establish Access to Root Canal System

Some teeth are restored with post and core which need to
be removed For gaining access 1o fool canal syslem
(Figs 17.23 and 1724} or sometimes they can be perforsed
o gain access (Fig, 17,25},

carsal fliag

Fig. 17.23: Prewiously freaied tooth with endodantic taikune Fig. 17.85; Access mada theough connal nestomabion
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Posts can be removed by various methods, These are;
. Weakening retention of posts by use of wltrasonic
vibration (Fig. 17.265

PDFREE COMUL RAohaid X Haielah e

l
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'\E Ulrasonic wsed b

Incsen post
LA Post in tooth | [B. Make space | | C. Loosen | (D Reneval |

Fig. 17.36; Weakening retantion of posl using ulirasonic vibratkon

Masserann irephing —

2, Forceful pulling of posts but it increases the risk of root
fracture.

3. Bemoving posis with the help of special pliers using
Pt removal sysiems,

4, Oecasionally access can be made through the core for
refreptment procedure without disiurhing the post.
The recently developed Post Bemoval System (PRS)

simplified the removal of post from the canal. For use of

PRS ki, one should have straight ling access to the canal

and also the post should be easily visualized from the

chamber,

PRS kit consists of five variously designed trephines
und corresponding taps, @ worgue bar, a transmeatal bur,
rubber bumpers and extracting plicrs,

1. Initially a transmeatal bur is used for efficiently dooming
of the post head (Fig. 17.27).

,

Fig. 17.27: Use of iransmeéatal bur cvsr post haad

2, Then a drog of lubricant such as BC Prep is placed on
the post head o further facilitate the machining process.

3, Afier that select the largest trephine o engage the post
and o machine down the coronal 2-3 mm of the post
(Fig, 1728

Textbook of Endodontics !

Fig. 17.3%; Place aphing over 2-3 mm coromal portion of e post

4, Followed by a PRS microubular tap is inseried against
the post head and screwed it into post with counler
chockwise direction, Before doing this rubber bumper is
inserted on the tap o st as cushion sgaimst forces {(Fig.
17299,

Flg. 17.79; Insadion of microlubular iap againsl posi head

5. When twbular tup tightly engages the post. rubber

bumper is pushed down o the occlusal surface.

&, Mounl the post removal plier on tubular tap by holding

it firmly with one hand and engaging it with other hand
by iurming serew knobebocking i1 post is stromgly bonded
i the canal, then ulirssonic instnament 15 vibrated on
the tap or a torque bar is inserted onto the handle o
increase the leverage, thereby facilitating its removal (Fig.
17.30),

Fig. 17.30: Aciivation of axiracing pler with wirasonic Bp
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Gutta-Percha Removal

The relative difficulty in removing gutin-percha is influenced
by length, divmeter, curvature and internal configuration of
the canal system, Irrespective of the lechnigue guita-percha
i= best removed from root canal in progressive manner o
prevent s extrusion pernapically, Coronal portion of gutta-
percha should always be explored by Gates Gliddens v
i, Remove gutti-percha quickly.

h. Provide space for solvents.

¢. Improve convenience form.

PDFREE COMUNI

Gutta-percha can be ramaoved by:
Lsing solvenis

L=ing hand Iinstrumants

Lising rotary instnaments
Using microdebrider.

U'se af solvents fo remove gutia-percha: Since it has been
seen that gutta-percha is soluble in chloroform, methyl
chloroform, benzene, xvlene, cucalypiod oil, halothane and
rectified white turpentine, it can removesd from the canal by
dizsodving it among these solvents (Fig. 17.36).

Being highly volatile, chloroform is most effective so
commonly used. Since ot high concentrations, it has shown
tov b carcinogenic. its excessive filling in pulp chamber is
avobded.

Gutta-percha dissolution has to be supplemented by
further negotiation of the canal and removing the dissolved
raterial from it (Fig. 1737

Fig. 17.35; Lise ol phes tor removal of Biver poinl

e. By tap and thread option using microtubular taps from
iy o 8 : Fig. 17.37: Furhoer remowal of

post removal the post removal system kit Fig. 17.35: Use of soiverd Ror dissohved guits-percha using
f. Using instrument removal sysiem. remaval of guita.parchia hand instnamant
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Use of hand lnstroments: Hand insiruments are mainly
wsesd i the apical portion of the canal, Poorly condensed
outta-percha can be casil].' pulled out by use of files.
e cones o that they

be pulled out 1n singhe piece {I 1g. 17.38) Bemoval of
guua percha can also be done by using hod endodontic
instrument like file or reamer (Fig, 17.39). Reamers or files
can be used to bypass the gutia-percha sometimes,

Fig. 17.58: Lksa o H-lie for ramoval of guiia-percha

4

Fig. 17.35: Use of hol endodontic irsirumen|
far memaval of guitta-parcha

With overextended cones, files sometimes have to be
extended periapically 1o avoid separation of the cone at the
apical foramen. Sometimes cones which get separated at
apex may not be retrieved.

Use of rodary instrumentation; Botary instruments are safe
to be used in straight canals, Becently in May 3006, new
ProTaper universal system was introduced consisting of
Dy, Dy, and Dy to be used ot SO0-T00 rpm,

T

Iy file:

¢ Removes filling from coronal third

+ 11 mm handle

¢ 16 mm culling surface

=  White ring for identification

« 150 30 active tip for easier penetration of obturation
material

v 5 percent taper file.

Dz file:

Remaoves filling from middle third,

11 mm handle

18 mm cutting blades

T white rings for ientification

[50 25, non-active rounded tip o follow canal path

8 percent taper file.

I file:

Remaoves filling from apical third.

11 mm handle

22 mm cutting blades

Thiree white nngs for identification

150 20 pon-active rounded tip to follow canal path

= T percent taper file.

Using microdebriders: These are small files constructed
with M1 degrees bends and are used b remove any remaning
guita-percha on the sides of canal walls or isthmuses after

the repreparation.

- - L - -

Pastes and Cements

Pastes or cements can be of varying consistency and
hardness,

Xaft setting pastes can be removed using the normal
endodontic mstruments preferably using crown down
technigue (Fig, 17400,

Fig, 17.40; Ramowal of s0lt satling pasta
wsing endodoric inslnument
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Hard setting cements like resin cements can be firs)
softened using solvents like xylene, cucalyptol ete. and then
removed using endodontic files. Ulrasonic endodontic

PDFREEvIGSam B\ Be CRANT Beakdo@n, the pasies by

vibraions and thus facilitate their removal (Fig. 17415
Hard setting pastes can also be drilled out wsing lone
shank, srall round burs,

J -Fie -

Fig. 1741 Use of ulresonkcs for remosal of hand sefing oement

Separated Instruments and Foreign Objects

Broken instruments or foreign objects can be retfieved from
the canals but primary reguarement for thear removal 15 ther
accessibiliny and visibility. So. we one can say that if root
canal is ohstructed by forcign object in coronal third then
attempd retrieval, in maddle thard, attempt retrieval or by pass
and 38 it 15 10 apacal third beave or surgically treat,

The secret of remaoving the instruments broken in coronal
and middle third is 1o recognize how much coronal woth
stmucture one has fo remove o gain acoess o the instrument.
If over preparation of canal compromises the dentin
thickness, one should leave the instrument in place rather
thun compromising the coronal dentin,

IF instrumient is readily accessible, remove it by holding
with instruments like Stieglitz pliers and Massermann
cxiractor. Massermann extractor comprises a tube with a
constriction into which a stylet is introduced 1o grasp the
fractured instrument (Fig, 17.42).

Ultrasonics can also be used w0 remove the instruments
by their vibration effect (Fig. 17.41).

Broken instruments can also be attempted for their
remanyal using modified Gates Gladden bur and then creating
a staging platform before using an wlirasonic p fo robite
around the file in a counterclockwise direction to remove it
(Figs 1743 and 17.44).

Textbook of Endadontics i
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Fig. 17.42: Liga ol magsermann axirpcion ¥ remove
fractured nstrumant

Fig. 17.43: Lk of Gates Giddean
orills W0 cresie slaging plaialcm

Fig. 17.44; Remowal of
Iraciured msiramant

When it iz not possible 10 remove the foreign objects,
attempts should be made to bypass the object and complete
biomechanical preparation of the canal system,

Bypassing of instrument can be attempred using hand
instraments like reamers and files, These insiruments are
inseried alongside the broken instrument to soflen ils
cementation and thus facilitating s removal, While making
efforts to the bypass the instrument, copious migation is
needed. Ierigation with sedium hypochlosie, hydrogen
peroxide and RC Prep may float the object coronally through
the effervescence they create,

Use of ulirasonic K-file No, 13 or 20 with vibration and
copious irrigation may alse pull the instrument coronally.

Completion of the Retreatment

Adter gaining access 1w the root conal system, with its
thorough cleaning and shaping and managing other
complications, the treatment 15 completed using the routine
procedures. But some times the retreatment may become
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difficult due 1o presence of thengy resistant microorganisms
like Enterococens faecaliv. Duning retreatrment procecdures
a wide coromal access is needed and canal is slightly over

PDFREE  CoameH ap hopepe) cyiecmmpletcly remove the

residues of previous treatment. Clincian may face difficulty
in retreating a case especially if access is 10 be made through
thee previously placed restoration, post remaoval is impossible
and if there is overexiended gutta-percha, presence of guits-
percha or foreign objects, or hard setting pastes which are
amenable 1o remove shows complete retreatment of an
endodontic treatment Failure in a premolar with perapical
ahscess,

) 201!

The cutcome of retreatment con be divided imo shor
lerm and II.HI.E:'-I.I:'FIIL The short-1erm ouleome iy %]
ansocigted with postoperative discomfort inclsding pain and
swelling. Long-term cutcomes of retreatment depend mainly
on regaining the conal patency and the obturation of the
rool canal system, It has been seen that retreatment 15 mast
frequently associaled with the procedural compli-cations
than the primary treatment. Thus an effective communi-
cation is required berween clinician and the patient abor
the potential problems before the treatment is indliated o
avoid frustration.
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INTRODUCTION

Endodontic surgery is defined “as removal of tissues other
ihan the contents of roui canal te retain a footh with pulpal
or periapical imvelvement™. Surgical ivervention is required
for cases where retreaiment has failed or is ot an opion,
and the tooth is to be retuined rather than extrocted,
Endodontic therepy eliminates rooth canal flora by
chemomechanicn] debridement followed by obluration of
the canal o achieve a seal. Clinical radiographic and
histological observation are the critena for evaluating
success, The percentage of success reponed has been
consistently high, Failures may arize due w inadeguate
control of infection, poor design of the access cavity.
inadeguate instrumentation and oburation, missed canals
and coronal leakage. Factors for persistence of penpical
rficlucencies aflter conventional canal reatment in well
treated cases may be intrarsdicualar infection, extruradiculor
infection, foreign body reaction and e cvsts. Endodontic

Hard Tissue Management

= “Surgical Endodontics

¢ Introduction *  Periradicular Curretiage

* Indications and *  Rool-gnd Resection
Contraindications »  Rool-end Preparation

* Classification * Retrograde filling

= Presurgical Consideration =  Root-end filling

* |ncision and Drainage material

* Periradicular Surgery * Postsurgical Care

* Anesthesia and Hemostasis < Suturing materials

* Flap Designs and and Technigues
Incisions * Postsurgical

failures may be retresled, receive endodondic surgery or
the problem tooth extrucked.

The First cases of endodontic surgery were those
performed by Abwleasis in the Hith cemfury, A root end
resection procedure to munage a woth with o necrotic pulp
und an wlveolar abscess was documented in 1871 and root
end resection with retrograde cavity preparation and filling
with amadgam in the 1895, Endodontic surgery was often
considered as on alternative to root conal treatment and
indications for surgery were proposed first in the 19307,
The rational for performing surgical treatment has changed
over the past |20 vears, The current view is that retreatment
by conventional methods is the preferred alternative o
BpICOeCiomy,

In the 1960"s surgery was indicoted in o non-vital tsoth
if instrument hod not reached within 2-3 mm of the rom
apex. The level of unfilled or poorly filled canal detenmined
the level of resection, and al that time the cut was bevebed
towards the labial surface to improve visualization and ease
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of placement of a root and Nilling. There was linke evidence
to show amy increase in the rate of success by preparing
and delaying the root canal filling untl 1wo consecutive

PDF RE ke gyl dbindnds DveobDethiifidd @l deAng antibacterial

treatment, At that time appropriate anacrobic culturing
techniques were not available, and calcium hydroside was
ol i msajor use asa medicament. Also, inthe 19607 it was
belicved that the main couse of endodontic fuilure was o
poor agsical seal.

Radicgraphic evaluation is important criteria to see the
success of endodontic therapy, with increase in size or
development of & lesion considered to be a fulure, Usoully o
radiographic follow-up o 4 years is satisfactory for
determining success, Biological and technical Tailures
continwe o occur a5 there are parts of root conal where
debridement and obluration are not adequate, The reason
for persistence of a mdiclucency in what seem well reated
cases are not yet fully undersiood. New deviopments in
oot cinal treatment in the lost 10 vears include an inereased
use of microscopes, preparations using ultrasound, canal

preparations,

INDICATIONS

Indications of Endodontic Surgery—as given by Luebke,
Click and Ingle
1. Meed for surgical drainage
2. Failed non-surgical treatment:
¢ [rretrievable oot canal filling material,
#  [mretrievable inraradicular posi.
*  Contimsous postoperative discomfon
+  Recumring exacerbations of non surgical endodontic
Irealment.
3. Calcific metamorphosis of the pulp space.
4. Horizontal fraciure at the root tip with associated
periapical disease,
5. Procedural ermors:
= Instrument separation
= Mon-negotiable bedging
* Koot perdforation
= Bevere apical trunsponations
+  Symptomatic over filling
6. Amatoemic Variations
*  Root dilacerations
= Apical root fenestrations
= Mon negotiable root curvatures.
6. Biogsy
7. Correclive surgery
a. Rool resorptive defects

Surgical Endodontics

b. Rool cares

¢, Rool resection
d. Hemi-section
e, Bi-cuspdizaton,

. Replacement surgery

i Intentsonal replantation
b, Post iraumatic replantation.

. Implant surgery

. Endodontic implants
b, Osseo-integrated implants.

1) Exploratory surgery.

CONTRAINDICATIONS

Perindontal health of the tooth: Tooth mobility and

periodonial pockets arg pwo main Faciors affecting the

treatment plan,

Patients health considerations

*  Leukemin or neotropenia in active stofe keading (o
more chances of infection afer surgery, and impained
healing

*  Uncontrodled Dinbetes Mellius—Defective leukocyte
fumetion, defective wound bealing commonly occurs
in severe dinbetic patients

* Recenl serious cardiac or cancer surgery

*  Very old patients—O1d age is usually associated with
comphications ke candiovascular pulmonary disorders
decreased kidney functions, liver functions.

*  Uncontrodbed hyperension

= [ncontrelled bleeding disorders

= Imimuns-compromised patienis

« Recent myocardial infarction or patient taking
anticoagulanis

=« Patients who have undergone radiation treatment of
fuce becouse in such cases incidence of osteoradio-
necrosis and impaired healing is high

*  Patient in first inmester of pregnancy — It is duning
this period the fetus is susceptible 1 insult, injury
and environmental influences that may result in

postpartum disonders,

. Patsent’s mental or Fi}'L‘Ml#'!ﬂjl.‘al SlAbus;

*  Patient does not desine surgery

= Very apprehensive patient

= Patient unable 1o handle stress for long complicated
procedures,

. Surgeon’s skill amd ability—Clinician must be completely

hanest about their surgical skill and knowledge, Beyond
their abilities, case must be refermed 1o endodoniist or

oral surgeon.
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2. If swelling is diffuse or has spread into extraoral
muscelo-facial tsswes or spaces, then go for surgical
draimage snd prescrbe systemic antibiotics to the patient.

PDFREE: g Imab indm@pdrmd ditteAwelling—Allow

it b localize and became soft and Muctuant before incision
and drainage,

4. To pnesthetize the tooth local anesthesia is given, here
nerve block s preferred which is supplemented with
nfiltrataon,

5. Use of nitrous oxide snalgesia is also advocated sometimes
io redece anxiety and lowering pain.

6. Incision to the most dependent part of swelling is given
with scalpel blade, Mo, 11 or 12, Horizontal incision is
pluced at dependent base of the [Tuctuant area for
effective drainage o occur {Fig. 18.3),

Fig. 18.3: incislon & mae at most dependant par
al swalling

PERIRADICULAR SURGERY

Before proceeding for periradicular surgery, the clinician
misst take care of the factors which affect the prognosis of
the tonth like taking the complete dental and medical history
of the patient, evaluaiing sccessibility o the surgicnl site,
conducting suitable vitality tesis and radiographs and
assessang the compliance of patient.

ARMAMENTARIUM FOR PERIRADICULAR
SURGERY

It consists of all the sterile instruments needed from initiating

tll the completion of the procedure, [t includes;

*  Anesthesia like lidocaine with adrenaline and disposable
AYTinges

| 285!

Sterilized gaure preces and cotton pellets
Bard parker handle, Mo, 15 and 12 blade
Mirrors

A periodontal probe

Endodontic exploger

*  Periosteal clevator

¢ Periodontal and surgical curenes

*  Hemosiats

«  Srissors

= Cotton forceps

*  Flap retracior

*  Swturing material

® Surgical and regular fength burs,

LOCAL ANESTHESIA AND HEMOSTASIS

I. Local anesthetics with vasopressors are the main chodce
in surgical endodontic procedures to obtain profound
anesthesin and optimal hemostasis (Fig. 18.4)

2. Lidocaine with vasopressor adrenalin is the local
anesthesia of chowe for surgical procedures.

3. Ifamide is contraindicated. then ester agent, e procaine,
propoxicaine with levonordefTrin is indicated,

4. For nerve blocks 2 percent lidocaine with 12 T or
I 200000 aclrenalin is wsed, Bt for obtaining hemsasiozis
wdrenahin concentration should be 1: SO (Fig. 18.5)
to {Fig. 15.8).

Gl

Fig, 18.4: Struchee of commonly used iocal anesthesia

Fig. 18.5: Anesthesia for macilany anbetar iath
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Raute of inpection should be 1 mlminute with maximuwm
safie rate of 2 mlminwte,

Submucosal infiltration for hemostasis should be given
with M) gauge needle with the bevel towards bone and
penetrition just superficial 1o periosieum at the level of
rocd apices. (0.25-0.5 ml should be injected slowly at a
place.

Rapid injection produces localized pooling of solution in
thie injected site resulting i delayed and hmited diffusion
into the adjocent tissue, thus surface contact with
microvasculature is reduces, resulting in reduced
hemrstisis.

Amount of Local Anesthesia

It depemds on the size of surgical sie,

-

Smeall site involving only few tecth require |8 ml with
1= SO0 acdrenalin,

For extensive surgery involving multiple teeth, one needs
3.6 ml with 1: 50000 adrenalin.

Delay the incision for 4-5 minues following injestion is
aidvised until good hemostasis is achieved. It is clinically
indicated by a blanching of the soft tisswes through out
the surgical site s achieved,

RECEPTORS AND MECHANISM OF
HEMOSTASIS

There are two tvpes of adrenergic receptors viz. alpha
and beta receplors

Crrge demonsirated thay the action of a vasopressor dreg
on microvasculafure depends on

a. Predominant recepior tvpe

b. Receptor selectivity of vasopressos drug,

Alpha receptor predominaste in oral mucosa und gingiva
Beta recepiors predominate in skeletal muscles
Adrenalin receptor selectivity approximately equal for
both alpha and beta

Stimulation of alpha receptors results in vasoconstriction
and thus decrease in the hlood o

Stimulation of beta receptors causes vissodilatation which
results in incrensed blood fhow,

Reactive Hyperemia: The Rebound
Phenomenon

This phenomenon occurs due o rebound from an alpha o
@ beta response, In this condition concentration of vaso-
constrictor decreases so that it does not covse alpha

adrenergic response but after some tims: blood flow increases

Fig. 10.8: Arsethasizing mandibuiae postanor e

more than normal leading to reactive hyperemia. Bebound
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Joim a honzontal intrasulcular incision at obtuse angles (Fig.
PE.135).

PDFREE COMUNI DAD ODONTOLOG CA

Fig. 18.73: Trapazodal Aap

Disgdvantages

*  Wound healing by secondary infention

*  Pocketing or clefling of sofl tisswe

*  Compromise in blood supply

= Comraindicated in pennsbicular surgery.

Envelope Flap

It iz formed by a single horizontal intraselcular incision and
is usnally recommended for comective endolontic surgery.

Indications

I, for repair of perforation defects
2. for root resections
A, in cases of hemisections

Advantages

1. Improved wound healing
2. Easiness of wound closure snd postsurgical stabilization

Disadvantages

1. Extremely limiled surgicol pocess,
2. Essentially impractical for periradicular surgery. Bui
some use 1t for pulutal surgery.

Potential Disadvantages of
Full Mucoperiosteal Flaps

l. Loss of soft tissue atiachment level: A key clemend in
preventing loss is ensuring that roof attached tissues are
nt damaged or removed during surgery.

2. Loss of crestal bone height.

3. Postsurgical Nap dislodgement.

) 299

LIMITED MUCOPERIOSTEAL FLAPS
Semilunar Flap

It was first given by Partseh, also known as Parseh
incision. It is formed by a single curved incision, This fap
it cilled as semilunar flap becanse horizonial incision is
midified 10 have a dip owards incisal aspect in centre of
the flap, giving resemblance 1w the half moon (Fig. 18,14},
This flap has no primary advantage and it is no? preferred
in modern endodontic practice becapse of its numeros
disadvantages,

.

Fig. 10.14: Somilunar flap

Disadvantages

I. Limited surgical access

2. Dhifficult wound closure

3. Poor apical orientation

4. Potential for posisurgical soft issee defects by incising
through tissues unsupported by bone,

5. Maximum disruption of blood supply 1o un-Mapped
Lissues,

DOchsenbein-Luebke Flap

Thiz 1= also koown as sebaarging! refaan [Tap, In 1926,
Meurmann descnibed o surgical technigue for management
of periodontal disenses which is very much similar to this
Map. This flap is modification of the rectangular flap (Fig.
1E.15)

Fig- 18.15: Ocheanbein-Linbka llap
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Flap design—in this sculloped horzontal incision 1
given in the attached gingival which forms two vertical
incisions mnde on each side of surgical site (Fig, 15.16),

CA

——

et

Fig. 18.16: Reflaction of Hap

The Aap is developed by an endodontic and penodontss,
This flap gives advantage of vertical flap along with
semilunar flap.

Advantages

Marginal and imter-dental gingiva are not involyved
LUnaltered soft tisswe attachment level

Crestal bone 15 nal exposed

Adequate surgical acoess

Good wound healing potential—as compared 1o semi-
lunar fap

Lh e L b =

Indication

1. In presence of gingivitis or persodontiis associated with
timed prosthesis.
2. Where bony dehiscence is suspecied

Disadvantages

Disruption of blood supply 10 un-flapped tisswes
Flap shrinkage

Drifficult flap re-approcimation and wound closuare
Unipward postsurgical sequelas

Heahng with scar formation

Limited apical orientation

Limited or no use in mandibular susgery.

e = LR R S R S

FLAP DESIGN CONSIDERATION IN PALATAL
SURGERY

Two Map designs mainly indicated for palatal surgery are:
1. Trangular
2. Horizondul

Texthook of Endodontics !

In triangular Map, the vertical releasing incision exiends
from the marginal gingiva mesial to first premelar tooa point
near the palatal madline and 15 joined by a horizontal
imstrasulcular incision which extends distally far os to provide
pecess (Fig, 18.17),

Fig. 18.17: Flap for palatal surgary

Belaxing incisions wre given between first premolar and
cumine o decrense the chances for severance of blood
vessels,

The bony surface of posteriors purl of palute is pebblier
which makes it difficult area duning positions elevation. In
these area, scalpal can be used to pamially dissect the tissues
for modified thickness flap. In palatal flap, retraction of
flap is difficult, so sling suture be given for flap retraction
(e, suture the edge of Map and e o ughtly o wath on
opposite side of arch when surgery is completed, suture 15
cut,

Indications of Palatal Flaps

. Surgicel procedures for palatal roots of maxillary maolars
and premolars for retrofilling, perforation repair or root
ampuiation.

2. Perforation or resorption repair of palata] surfaces of
anierior teeth or in case of palato-gingival groove.

FLAP REFLECTION AND RETRACTION

Without proper attention to these simple procedures. there
can be severe damage todelicate tissues that play an important
rake in wound closuare.

For Full Mucoperiosteal Flap

Blargmal gingiva s very delicate and easaly injured, Therefore,
il i= nob approgiate o begn the reflection process in the
horzonial incision, For supracrestal rood, attached Bsswes
are of greater clinical significance. Thess are casily dumsged
by direct reflective forces. I damaged, they lose ther
viability causing apical epithelial down growth resulting in
increased sulcular depth amd loss of soft tissue attachment
bevel.
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and bess resistant 1o injury. 5o, any small changes dunng
bone remaoval can affect bone physiology and viability.

PDFREE ceneed) ob LyttinsonToL0G cA

1. Ar BN rpre; Almost similar Ussiee response ane seen
when irmigation 15 done with or sathoat a coolant or
with a mixture of blood and saliva or water,

2. At kigh speed (up to I rpm ) favorable tissue
response are noted when other parameters (oooland,
pressure, type of bur) are controfled.

Use of Coolant

*  Variows studies have supported the wse of a Bguid comslan
{water, saline) to dissipate he heat generated dunmng the
cutting osseous tssue, and by keeping the cutting Mutes
of instrument free of debris there by reducing frction
and using cutting efficacy of bur.

= For coolant to be effective, it must be directed on the
head of the bur enough o prevent tissue debris from
clogging the futes (Fig, 18,200

Fig. 18.20: Coolanl must be dirsched on head of bur
for afticient action

*  Use of coolunt with high speed motary instruments ¢an
contaminate a steribe febd due o back splash effect during
cutting,

*  There are certain guidehnes which belps in controlling
the bacterial population;

1. Thormwgh rnsing with mouthwash for one mine
before surgery,

2, Waterlines connected to dental unit should be
theroughly clean with sufficient amount of water or
hypochloriee sodution,

3. Hamdpiece should also be flushed with sufficient
amount of normil saline.

4, Hondpiece should always be sterilized before every
use.

Textbook of Endodaontics :

Stedies have shown that wsing high speed handpiece
with 457 angled heat increase visibality and efficiency of
cutting instead of wsing slow speed handpiece, Inpact air
457 high speed handpiece has added advantage that air is
exhausted 1o rear of wurbine rather wowards bur and surgical
site. 5o, it decreases the splaner and chances of tissue
emphysema, pyemie and pneamomediastinum, el

Bur Types

Shape of bur amd Mete design playvs a very important robe.

v Cutting of osseous tissue with @ Mo, & or No, 8 round
bur produces less inflammation and resulls in a smoodhies
cut surface and a shorter healing time than when a fissure
of dismond bur is used.

= Burs with the ability to cut sharply and cleanly with the
largesty space between cutting Mutes, regardless of the
speed of rotation, leave defects that heal in the shoness
postsurgical time.

¢  Cutting bone with a diamond stome is the most inefficient
as defects produced by these burs heal at very slow
e,

Pressure and Time during Cutting Procedure

Pressure shoubd be minimum possible and time the bur stays
in contact with bone should be as short as possible. This
reduced time factor along with light pressure can be
achieved by employing the tech of “Brush stroke’ cut
methasd,

PRINCIPLES OF SURGICAL ACCESS TO ROOT
STRUCTURE

Mormally when radiolucent area is present around apex of

tooth, tooth rood is visible throwgh cortical plate. It is difficult

when bone is to be removed to gain scoess o tooth espacially

when ne periapical radiolucent area is present. Guidelines

wirich should be smcily followed 1o securately determing

and locae the rool apices are:

I, Angulation of crown of toth to root should be assesed

2. Measurement of entire ooth 1o root should be assessed,

3. Locate road from cosonal o apes when: bone covenng
rood is thimner. Omee it 1s located, then covenng bone 15
removed slowly with hght brush strokes working in
apicil direction.

4. Exposing radiogruphs from both a mesial and distal
angulation in addition to struight view,

5. Prohing can be done forcibly with instruments endo-
dontée explorer or straight curetie in the apical region to
know whether a small defect is present or nod,
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When a small defect is present in the bone, then a small
prece of lead sheet, gutta-percha point or a pheg of alloy can
be placed to know the position of apex.

PDFREE D@k i S8« @RI @EN-iven by Barnes)

which are helpful in differentiating root sorface from

surmoumding osseous bssue!

I, Root struciure is yellowish in color

2. Testure of rool is smooth and hard while that of bone is
porous and granular

3. Root doesn’t bleed when probed

4. Root is surrounded by periodontal ligamen, The
methykene blwe dye can be wsed to identify the periodontal
ligament,

PERIRADICULAR CURETTAGE
It 15 a suegical procedure fo remove diseased Hisue from

the alvealar bone in the apical or lateral region

surrounding a pulpless tooth,

Indications

g, Access o the root strecture for additional surgical
procedurnes.

b, For removing the infected tisswe from the bone
surrgunding the oot

o, For removing overexiended fillings.

d., For removing necrolic cementum,

2. Forremoving a long standing persistent lesion especially
when @ cyst is suspected.

f. T assest in rapid healing and repaar of the penredicular
lissies,

Surgical Technigues

1, Inject local anesthetic with vasoconstnctor into sofl
tissue. This will help in controlling hemorrhage during
wrp:r'r-'.

2. Design flap depending upon condition of the patient and

preference of the climician,

Expose the surgical site.

4. Use the bone curette (o remove the pathalogic fissue
surrounding the root,

5. Imsert the curetie between the soft tissue and bone, apply
the pressure against the bone.

&, After removing the tissue from the bony area, grasp the
soft tisswe with the help of tissue forceps.

7. Send the pathological tissue for histopathological
CRAMINMEON.

Lad
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ROOT-END RESECTION
(APICOECTOMY, APICECTOMY)

It ix the ablation of apical portion of the root-end oftached
saft HEsies,

The current indications of root-end resection are:

a. Inability 1w perform nonsurgical endodontic therapy
due vo anatomical, pathological and iatrogenic defects
in oot comal,

b. Persistent infections afier conventional endodonitic
Ireitmiend.

¢. Meed for biopsy.

. Mesd o evaluate the resecied oot surfoce for any
additional canals or fracture.

e, Medical reasons,

f. Lack of tirme.

g, Forremoval of atrogenic errors like ledges, fractured
instruments, and perforation which are causing
treatment Failure,

h. Forevaluation of apical seal.

L Blocknge of the root canal due w calcific metumor-
phosis or radicular restoration,

Guidlines for Bone Remoawval

1. Adequate anesthesin and hemostasis is necessary.

2. Always sterilize the handpiece befone use,

3. Flush the water lines connected (o demal unit thoroughly
hefiore use.

4, Use sharp and stenle round burs,

5. Amount of pressure should be light while cutting the
b,

. Handpicce either high speed or low speed should be
wsed with coolant,

7. Cun bone in a shaving or brush stroke methaod,

H. Wisibility of the operative site should be pood in order to
increase the success of procedure, Position handpieces,
b, suction tip and operating light in right direction to
increase the wisibality,

9. Avoud deep penetration (3-5 mm) duning cutting.

Factars o be considered before root end resection are:

1. Instrumentatiom

2, Extent of resection

3. Angle of resection.

L. Instrumentarion: High speed handpiece with surgical
length fisswre bur usaally results in smtisfactory resection.
Use of rouwnd bor may resalt in gouging of root surface
where a8 crosscul Dissure burs can lead to uneven and
rough surface.
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In a study by Nedderman et af it was found that use
of round burs produce ditching of the root surface where
as crosscul fissure burs produce the roughest root

PDFREE s@@ot) N A DGR aeanyr ehaywed o produce

the smoothest root surface.

Recently studies have shown the use of ErYAG laser
asd Hoe Y AG laser for oot end resection but amaong these
ErYAG Laser 15 bemer as i produces clean and smooth
rocd surface. Advantages of use of laver in periradicalar
surgery over the tradifional methods inelude:

1. Reduction of postoperative pain.
2. Improved hemostasis.
3, Reduction of permeability of root surface.
4. Potential stenilization of the rool surface,
5, Reduction of discomfort.

2. Extemi of resechion:
Historically it was thought that since root-end is
surrounded by granulation tissue, failure to remove all
foci of infection should result in persistent disease
process so it was advised to resect the root surface to
the level of healthy bone,

But study by Andreasen and REud showed no
correlation between presence of microorganisms in
dheiitinal nsbaides and degree of the periapical inflammation.

Factors to be considered while performing root-end
resection are:

Agcess and visibility of surgical site.

Anntomy of the rood, e s shape, length, eic.
Anatomy of the resected rool surface 10 see number of
canals.

Presence and location of atrogenic ermors,

Presence of any periodontal defect,

Presence of any rool frasctune,

Meed to place roo-end filling into sound tooth structure,
According to Cohen et al the length of root tip for
rescotion depends upon the frequency of lieral canals and
apical ramifications at the root-end. They found that when
3 mm of apex is resected, the lateral canals are reduced by
93 percent and apical ramifications decreased by 98 percen
(Fig. 18.21}. Whereas a root resection of 3 mm st a Ddegree
bevel angle eliminates most of the anatomic features that
are possible couse of failure (Fig. 18.22)

ek I ==

) [0 5

Angle of Root-End Resection

Earlier it was thought that rooi-end resection at 30-45° from
long axis of root facing buceally or Gecially provides:

¢ Improved visibility of the resected root-end.

*  Improved scoessibiliy

Textbook of Endodontics E

Fig. 18.21: Fraguancy of rmmifications. at diftarent lavals
of roal canal

. _:_r._-_:'_:L =~ 2 -
s, A
..... —
(T &

Fig. 18.2%: Frequency of canals found at difierent levels
of nsal canals

Recently, several authors presented evidence that beveling
of romd-end resulis in opening of dentinal twbules on the
resected ool surface that moy communicate with the oot
canal space and result in apical leakage, even when a
retrofilling has been placed (Fig. 18.23), Nowadays o bevel
of P-Ii s recommendad with ressection at the kevel of 3 mm.

Fig. 18.23: Baveling of root and resuils in mone axpesure of
dertinal lubules and thus leakage
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Steps of Root-End Preparation by
Liltrasonic Instruments

oorrel: TN SR o g ggenton o

2. Thereafter cavity design is plunned and outlined by shurp
point of o CT-5 ultrasonic tip, withoul irrigation,

3. Prepared cavity design is deepencd with appropriziely
sized and angled ultrusonic tip with irngation (Fig.
18.26).

4, At completion, cavity is thoroughly irmgated with
sterile saline, dried and finally examined under magni-
fication.

- Pl L

eem

i

3 -*F-.'l

Fig. 18.26: Retrograde cavity preparalion using
uliragEnic handpecs

RETROGRADE FILLING

The main aim of the endodontic therapy whether nonsurgical
or surgical is three dimensional obluration of the ool canal
system. Therefore after the apical surgery, placement of a
root=gned filling material s an equally imporiant siep, Root
canal filling material is placed in the prepared moot-end in a
dry field, To place o matertal in the retroprepanion, it is
mixed in the desired consistency, carried on the carver
{hollenhack ) and placed carefully into the retropreparation
(Fig. 1827} and compacied with ithe help of burnisher.
Alter the material is set, excess of it 15 removed with carver
or periodontal curette (Fig. 15.28). Finally the root-end filling
i5 finished with corbide finishing bur and o rdiograph is
exposed to confirm the cormect placement of the flling.

( Textbook of Endodontics i
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ROOT-END FILLING MATERIALS

Ideal properties of a root-end filling material are that i
Should be well inlerated by periupical tisswes
Should adhere 1o tooth surface.
. Should be dimensionally stable
- Should be resistant 1o dissolution
. Should promole cemenlogenesis
. Should be bactericidal or hacteripstatic
. Should be non cormosive
- Should be electrochemically insctive
. Should pot stain 1eoth or perradicular bsae
10 Shoald be readily avaitable and easy to handle
1, Should allow adequate working time, then set quickly
12. Should be radicopague.
Commonly wsed rost-end filling materials are;
1. Amealgam

e = B o

=]
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2, Guma-percha
3. Godd foil
4, Tianium screws

PDFREE 3COUsNP®ERsODONTOLOG CA

&, Lancoxide cugenol

7. Cavit

B Composite resing

4. Polycarboxylate cement
10, Poly HEMA

11. Bony cements

12 Super EBA

I3, Mineral Troxide Aggregate

Amalgam
It is one of the most popalar and widely wsed retrograde
filling material since last century,

Advantages

I. Easy to manipulate

2 Readily available

3. Well tolerated by soft tisswes

4. Radiopague

5. Initially provides tight apical seal

Disadvantages

1. Skow seming
2. Dimensionally unstabde
3 I shows leakage

4. Swins overlying soft tissues, resulting in formation of
tatton.
5. More cytotoxie than [RM., super EBA or MTA,

Zinc Oxide Eugenol Cements

. Unmodified ZOE cements are weak and have o long
serLing e,
. They tend to e absorbed overtome becawse of high water
soluhiliny,
3. On contact with moisture this releases fres eugenol
which is responsible for most of the effects caused by
Fne oxide mlgl:m:-l cemenis.

[ 3]

Effects of free Eugenol

I. Competitively mhibit prostaglandin syntherase by
preventing hiosynthesis of cyclo-oxygenase.

2. Inhibals sensory merve aclivity.

3. Inhibits mitechondrial respiration

| 307

4. Kills a range of natural oral microorganisms.
5. Can act as allergen

Intermediate Restorative Material (IRM)

1. IRM is o ZOE cement reinforced by addition of X
percent polymethacrylate by weight 1o zine oxide powder.

. This reinforcement eliminated the problem of
absorbability,

3. Milder reaction than unmodified SOE cements,

4, Mild w zero inflammatory effect after 20 days.

5. Have statistically significant higher soccess rale

compared 1o amalgam,

Fed

Super EBA

[t is & POE cement modified with Ethoxy Benzoic Acud
{EBA) o alier the seming ime and increase the sirength of
mixfure,

Powder contains:

= ) pereent zinc oside

= M percent silicone dioxide

* &l percent matural resin,

Liguid contains:

*  EBA—62.5 percent

«  Eugenol—37.5 peroem

Advantages

Meutral |"IH

Low solubility

Radiopague

Strongest and least soluble of all ZOE formulations
Yield high compressive and tensional strength
Significamly less leakage than amalgam

Paon resorhake

Croodd adapiation 1o canal walls compared with amalgam

D =l O U e L Pl e

Disadvantages

. Difficult to manipulate because setting time is short and
greatly affected by humadity.,

. Tends o adbere tor all surfisces
comifort.

I

DrifTicul o place anad

Mineral Trioxide Aggregate (MTA)

I, MTA 5 composed of Tri-calcium silcate, To-calcnnm
aluminate; Tri-calcium oxide and Silicate oxide.

2, Bismuth oxicde 43 added 1o the mizne for radiopacity,

3. pH-12. 5 (when set).

www.:BfDerRﬁaE.com
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The Swage

The sutwre attachment and creates a single, continuous unit

of suture and needle. These type of needles are called
PDF REmafafald ki Wittt (atllesre needles with

holes or eves which are supplied to the hospital from their

spfure hepd. The sature must be treaded on site &% 15 dome

when sewing at home.
In atrmwmatic needle with sumires, an eveless needle

attached to a specific length of suture thread. The suture
manufaciurer swages the suture thread o the eyeless i

WWW.HIGHDENT.IR
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Textbook of Endodontics

= Cutting—neadle body 15 tmongular and has sharpened

culting edge on the inside

= Kide cutting—Fflap on top and hotiom with a cutting
cdge along the front to one side e.g. used in ophthalmic
pn1|.:-e.:|.|l|r|.r\

= Reverse cutting—eutting edge on the outside, e.g. skin,

oral mucosa and tendon sheaths,

atraumatic neadle at the factory. [t has certain advaniapes

aver troumalic needles siuch as (1) The doctor assitam does 2

it have o spend time threading the suture on needle. (i) 1t
15 less raomatac,

Principles of Suturing
. The needle should enter the mucosal skin perpendicular

o the surface of tssee.

. The needle shoald always pass from free nssue 1o

fixed tissue.

i 3. The needle should always be inserted af an egqual depth
S‘“""““_"haﬂ':" of surgical necdles and distance from incision line on both sides,
* 5”3!2“' 4. The sutwre knot should never lie on the incision line.
" I”“'E curved 5. The suture should not be too tight. Sutures are given
. ‘:"FI‘: to approximate the tasues, not o blanch the issues,
* ¥ arcle If sutures are too tight, there will be local ischemia
* -:ur.c*lc underneath the suture tracks,
* 34 circle B, The meedle should always from thinner 10 thicker
Needles can also be classified according to poind peometry tissues.
(Fig. 18.30) T Tsswes shoubd nod bBe Closed under bensiom,
" Til.r.'lL"l' tfnundr_nr_-r_-dhc I:Iﬂllj_'f 15 sound and tapers 8. The needle should be held in needle bolders two thirds
smoothly o o point, ez used in subcutaneows layers of way from needle tip to swage
periasieum 9, The needle should take smonth semicincular course
tor exat pf ) degrees to the wound edge.
® - 10, Sulures should be spaced evenly.
Paint ﬁ? 11, Afier tying, knot should be lefi w one side.
ﬁ Body &
Taper ® SUTURING TECHNIQUES
Fuird 4:) Interrupted Suture [Fig. 18.31)
Blunt “-":'/'} Body
> ‘4)
Corwatinal Paint
caiting
. f\/
o o W
w7 é.,;f“+
Side
i
Foir
-
R Body
W“'":E ﬁ -

Fig. 18.30: Diftarant bypes of needia

Fig. 18.31: interrugied suture
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3. Application of kot maodst towel is recommended after 24
hours (T ing the temperature causes Tse in blood fow
in that ares which enhances inflammatory and healing
pmm&m].

2. Postoperative bleeding: Slight oozing of blood is usually
seen after surgery for several houwrs, This slight oozing
of the bleod is normal, but significant bleeding is
unceammion and may regquire stiention,

Postoperative bleeding can be reduced by
compression of the surgical flap both before and after

suiuring-

Management

1. First and foremost step in managing bleeding is apply
firm pressune over the anea for 10-20 mimees, This can
be applied with either moistened cotlon gauge of a tea
hig or ice pieces placed in cotbon gaoge.
some prefer pressure 1o the area along with local
angsthetic containing epinepheine (150,000 or
01, O
3. Ifbleeding still continues, then suiunes showld be removed
and then search for blood vessels causing bleeding.
Cauterization should be done either by using thermal
(heating an instrument) or electrical method
telectrocautery if available). In these cases, local
hemostatic apents can also be iried,
= Ifblecding is still unmanageable. then hospitalization
of patbent is necessary. Review the medical stams of
the paticni.

(3% ]

Extraoral Ecchymosis
|Extracral discoloration)

Discoloronfecchymiosis usually results when blood has
leaked imto the surrounding sswes. This condinon 15 self
limiting in nature and lasts up o 2 weeks and docs not
affect the prognosis.

Management

1. Apphcation of moast bot for 2 weeks s helpful os heat
promaedes Muid exchange and also speeds up resorplion
of discoloring agents from tissues.

Pain

Postoperative pain usually maximum on the day of surgery
and it decreases thereafter.

Management

I. Pain can be moanaged by prescribing NSAIDs

I severe pain s present, opodd analgesics may be
combined with NSAIDs

3. Long scting anesthetics like bupivacaine has also been
adfvocated.

Infection

Postoperative infection uswally occurs dee to inadeguate
aseptic technigque and improper soft tissue handling,
approximation and stabilization. The symptoms usually
appear 36-48 hours after surgery. Suppuration, elevated

temiperature and Iymphadenopathy is seen in some cases.

Management

I, Systemic antibiotics should be prescribed antibiotic of
chaoace in these cases 15 pencilling If person is allergic o
pencillin, then clindamycin should be given (initial dose-
BN mg. maintenanee | 50-300 mg),

Mizcellaneous
i Maxillary simusitis
ii. Parcsthesia
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INTRODUCTION

The health of perodontiem is important for proper function
of the tooth. The periodontium consists of gingiva,
cementum, periodontal higament and alveolar bone. This i=
the facy that the periodontium is anstomically intervelated
with dental pulp by virue of apical foraming wnd latensl
camals which create pathways for exchange of noxious
agents beiween these two tissues (Fig. 19.1). When the
pulp becomes infected, the disesse can progress beyond
the apical foramen and affects the PDL. The inflammatory
process resulis in formation of inflammatory bssue, which
il nod treated can result in resarption of alveolar bone,
cementum and dentin.

Besides going through apical foramen, pulpal dizease
through lateral canals, commonly present in
the apical third and the lurcation areas.

Mo only the interaction between perindontivm and paulp,
produce or aggravile the existing lesion, they also present
challenges in deciding the direct cause of an inflammatory
condition. So a correct diagnosis should be made afier caneful

cin
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aca cEndodontic Periodontal
Relationship

G intreduction

Pathways of Communication Between Pulp and Periodontium
Effect of Pulpal Disease on Periodontium

Effect of Periodontal Dissase on Pulp

Classiication of Endo-perio Lesions

Diagnosis of Endo-perio Lesions

Primary Endodantic Lesions

Primary Endodontic Lesions with Secondary Perlodontal

Invalvement
= Primary Perlodontal Lesions /
=  Primary Periodonial Lesions with Secondary End /
Involvement
True Combinad Endo-pario Lesions

history taking and clinical examination, endedantic and periodontal fSsue

www.pdfree.blogspot.com
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i Endodontic Periodontal Relationship )

Pathways of Communication Betwean Pulp and
Pericdantium

Physiplogic Patihways

PDFREE m@;ﬁgﬁmﬁgﬂ%m

= Apical faraman

* Palgtogingival groove
Non-physialogic Pathways
+ Perforations

= Wedical oot fracture

PHYSIOLOGIC PATHWAYS
Dentinal Tubules

In roots, the dentinal wbules extend from dentin from
cementum-dentin junction 1 the pulp predentin junction,
Dientin-tubules follow a straight course in root dentin insiead
of S-shaped contours present in the crown portion
(Fig. 19.2). Usually they are patent but their potency may
decrease with age, sclerosis or calcifications. Cementum
acts as protective bharrier to the dentin but because of
pericdontal discase, periodontal therapy (root planning) or
oiher irmitants, if cementum is destroyed a direct communica-
tson between dentinal fubales and the oral cavity may oceur,
___ Bruight dantine

- *&" shaped dentinal
lusbasha

— Siraight derfinal
bkl

Fig. 19.2: Pafiern of dantinal kibules

Dentinal Tububes

*  Traverse from pulpadentinal junction b cementodantinal
o denlinoenamed junction,

in radicular area-siraight courss,

In coronal portion-S-shaped course,

Greater density at pulpodantingl junction then COU.
Caonganilal absence of cemenium, cemental exposurg
by penodonial disease, cares, rool swiace Ingtrumen-
latian—exposes dantinal lubules.

« Communication bebwaan pulp and pericdgontiem.

Lateral or Accessory Canals

Lateral or accessory canals may exist anywhere on the oo
surface, though magority of them are found in apical third

) i)

and furcation area of the root. It has been seen that up o 40
percent of tecth have lateral or the accessory canals
iFig. 19.3), As the penodontal disease progresses down the
rood surface, more of the accessory and lateral camals get
expossd o oral covaty, Clinically, positive identification of
the presence of lateral canal can be made when an isolated
Buteral lesion associated with o nonvital tooth is seen
radiographically or during obturation, when some of the
filling material got extruded into the lateral canal,

Fig. 19.3: Laberal ard acosssory canals can axst
anywharg on ha rool surlace

Lateral and Accessory Canals

» Most comman in apscal third of postesior teath,

=  Difficull to idenlity on rediographs.

= |dantiied by isolated defects on the lateral suface of
roats of by post-aobiuration radiographs showing saaler
pufis.

Condition when pulp is necrotic and lateral canal is
exposed, the penodontal reattechment o root surface can
be inhibited if pericdonial therapy is done before endodontic
treatment. Thus in cases where pulp is nonvital and
pericdontal prognoesis is good, then endodontic treatment
should precede the periodontal therapy,

Apical Foramen

One of the major pathways of communication between the
dental pulp and ihe periodontivm is through apical foramen
(Fig, 19.41,

Apical Foramen

* Major pathway of communication
« Inflammatary laclors exit thrsugh apical loramen and
irritabe perindontium.

Palato Ginglval Grooves

These are developmenial anomalies of maxillary incisor ieeth.
These grooves begin in the central fossa, cross the cingulum
and extent apically at varying distances.

WWW.rBfDEFbRﬁ)E.com
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Fig. 18.4: Apical lceamen cammunicating endodontic and
pricdonial syghem

A

N

Fig. 19.5: Furcalion of rool craales pomrmunicalion
bemawean o0 canal syshem And perodonium

NON-PHYSIOLOGICAL PATHWAYS
Perforation of the Root

Pesforatbon creates an anificial communication berwsen
the root conal system and the penodontiom (Fig, 19.5],
Closer the perforation to the gingival sulcus, greater is the
chances of apical migration of the gingival epithelium in
initiating a periodontal lesion,

Vertical Root Fracture

Vertical root fracture can form a communication between
rosal canal system and the periodontivm. The frecture site
provides entry for bactena and their wxic products from
rood canal system to the surrounding periodontism,
Diagnosis of the combined endodontic and periodontal
lesdons 15 often multifaceted and exasperating. A growing
periapical lesion with secondary invelvement of the

Textbook of Endodontics ;

pericdonial tissue may have the similar radiographic
uppearance a5 i chronie periodontal lesion which has reached
to the apex. Images of bone resorption, including apex
furcation amd marginal areas may confuse the diagnosis.

Pulp tests may be done sometimes to rule oul an
endadontic etiology, but they are not abwoys reliabde. Purtiol
pulpal mecrosis in multiroosted teeth can respond positively
o the vitaliny tests indicating pulp vitality despine of a
combined lesion.

An endodontically treated tooth or a nonvital tooth
associaled with periodontal lesion can pose greater diagnostic
proddem as in such cases pulpal inflammation is frequently
asaociated with inflammation of perodonial tssee.

Thus, a careful history taking, visual examination,
diggnostic tests involving both pulpal and periodontal testing
and radiographic examination are needed 1o diggnose such
lesions.

Tooth with combined endodontic-periodontal lesions
miust fulfill the following criteria:

=  Tooth involved must b pulpless.

= Thera must be destuction of the penodontal atischmen

which can be diagnosed Dy probing from gingval Suicus
to asthar apex of tha footh or 1o tha leval of involeed lateral

candal.
= Bath entedondic therapy and peraodantal therapy ara

requad fo resolve the lesicn compledaly.

IMPACT OF PULPAL DISEASES
ON THE PERIODONTIUM

Pulpal infection may cause anssee destructive process which
may progress from apical region o the gingival margin,
termed as “retrograde periodonins” (Fig. 19.6),

Canes restorative procedures andior trawmatic injuries
may cause inflammatory changes in the pulp, though it is
still witad, [t has been seen that even in presence of significunt
inflammation. a vital pulp does not affect the periodontium.
But necrosis of pulp is frequently seen 1o be associated with
the involvement of the pericdonial tissue. Commonly, the
arcas of hone resorption are seen al apes, furcalion areps
and on the latera] surface of the root. These lesions can be in
form of cysi, granuloma or abscess.

The inflammatory process in penodontivm associated
with necrotic pulps is similar o periodontal disease, that s
an infecticus etiology, The enly difference lies is the source
of infection.

Inflammatory lesions may also form from a oot cunal
infection through lateral and asccessory canals present on
the lateral surface of root and furcation areas, These lesions
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: Endodontic Periodontal Relationship )

Fig. 19.6: Retograde periodantitis

are induced and maintained by the bacienal products which
reach the penodontiom through lateral canals.

EFFECT OF PULPAL DISEASES
ON PERIODONTIUM

Pulpal mflamirslan o
Mocross

l

Cammunicalion with
paridorlnm and
its imeabvamnrd

o eyt Traatman
l Siwin iract I Resciygbon

IMPACT OF PERIODONTAL DISEASE
ON PULPAL TISSUE

The pathogenic bacteria and inflammatory products of
perindontal discases may cnter into the rood canal sysiem
via accessory canals, lateral canals, apical foramen. dentinal
tubules or iatrogenic ermors. Though imeversible pulpitis or

—_—

pulpal mecrosis is noi the common occurrence. but
inflammatory and pathologic changes may occur once the
periodonial discase reaches the werminal stage, i.e. when
plague involves the apical foramina. As periodontal disease
extends fromm gingival swlens towards apex. the anxillary
cinals get affected which results in pulpal inflammation. It
becomes more sericos if these canals get exposed 1o oral
cuvity because of boss of penodonial tissues by extensive
pocket depth.

Perodontal therapy also affects the pulp. Periodontal
mnstruments like ultmsonic scalers, vibrators, coreties may
cause harm o the pulp specially it used when the remaining
dentin thickness is <2 mm. Also the chemicals and
medicaments used during periodontal therapy may cause

pulpal damage.

Effect of Periodontal Diseass on Pulp

= Periodonial disease may involve pulp I;I'u'mm apical
fpraman, lateral and socessory canals, dentingl tubulas
af RAiagens e,

= Parindontal procedwes; scaling, roct planning, sweng-
cally expose dentinal lubules due o removal of
camantum and dantn

« Chemical irritants and medicaments irijate pulpal
tigsua.

= Efecls depand on femaning denlin thicknsgs,

ETIOLOGY OF ENDODONTIC-
PERIODONTAL PROBLEMS

It has been proved since ages that primary etiokogic agent
in periodontitis is bacterial plague. Besides this primary
factor, there are secondary factors which contribute 1o the
discase process either by increasing the chances of plague
accumulation or by aliering the response of host w the
plaque.

It 85 also seen thot irreversible pulpal disease oocurs
when traema inflicted on pulpal tissue exceeds its reparative
cupacity. Such insult can ocour through bacteria, chemical,
mechanical, thermal or electrical rauma w the palp,

Pulpal diseases can result in the perodontal problems
and vice versa. It is the length of tme that the eticlogcal
tuctor persists in the susceptible environment which is
chirectly related to the probability of oocurmence of combined
| o,
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Fig. 10.10: Radiograph showing ento-peno ksion with bore
resamplan in molar i fghd mandibular molar

Flg. 189,71 Checkarsg vitalty al pulp using not
gulta-pancha slick

used pulp vitality tests are cobd test, electric vest, blood
Mevw test and cavity test{Fig, 19,01 Recent advances
in the diggnosis include the use of Laser Doppler
Flivwmetery, pulp oximelery and magnetic resonance
Imaging.

iv. Tracking simus ov fietnle: Tracking the fistula may
aid the clinician to differentiate the sounce.

v, Pockel probing: Pockel probing helps in knowing
location and extent of the pockets, depth of pocket
aiwd ANy fureation mvolvement i iny iFlg. 15k FI]

Vi, .Hi'rru.bi'm!r.lgjm!' EXanrfadion . f,]-l.'-:.'a:ii-nrl.al'hl,- Lhe
microbinlegical analysis con provide an imporiant
information regarding the main source of the peollem,

Treatmeant and Prognosis

Treatment planning and prognosis depend mainly on
diagnosis of the specific endodontic andfor periodontal
disease. In tecth with combined endodontic-periodontal

Endodontic Periodontal Relationship

Fig. 19.92; Probing of ol helpa in knowing
axtent af pociatls

lesians, the prognosis depends on extent of destruction

caused by the perodontal disease, IF lesion is of endodontic
origin, an adequate endodontic treatment has good

progrosiz, Thus in combined disense, prognosis depends
on efficacy of periedontal therapy.

Clinical Considerations
Primary Endodontic Lesions (Fig. 19.13)

*  Rometimes an acube exacerhation of chronic apical lesion
in a nonvital tooth may drain coronally through
perindontal ligument into the gingival subcus, thus mimic
chinically the presence of perodontal abscess,

*  The lesion prescnts as an isolated pocket or the swelling
o the sicle of the wooth.

Fig. 19.13: Sproad of infection can ooowr (A) rom apical loramen o
gingival Sultue via peicdomtiiim (B) rom kalecal canal 1o pocked
{C) from lateral canal o furcabion {0 trom apax B0 funcaton
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= Panent is usually asymiptomiutie, but history of goute
exacerbation may be present,

= Since tooth 15 associated with necrotic pulp, pulp does

PDFREE  CEEVEIRIN [P E0RHR R CA

= Sinus tract may be seen from apical foramen, lneral
canals or the furcation area.

*  Probing shows true pockets, Pocker is associated with
minimal plague or calculus. The significant sign of this
lesion is that patient does ned have periodontal disesse in
other areas of oral cavity.

*  The prognosis after endodontic therapy is excellent. In
fact, pericdontal therapy is performed without
considering pulpal problem, prognosis becomes poor.

Diagnosis
= Mecrofic pup draining through percdontal igamant into

gingival Sulcus.

» |zolated pocket on side of tooth,

* Pockal associabed with mansmal amound of plages or
calculus.

* Patient asymptomalic with history of acufe
exacarbatons,

Treatmemnt

* Rool canal therapy
= (Goad prognosis

Primary Endodontic Lesion with Secondary
Periodontal Involvement (Fig. 19.14)

= These lesions appear if prmary endodontic lesion is not
tregted, The endodontic disease will continue, resulting
in destruction of periapice] alveolar bone, progression
into the interradicular area, and finolly causing break
down of surrounding hard and soft tissees, As the
drainage persists through periodontal ligament space,
accumulation of irritans result in periodonial disease
amd further migration of attachment.

= |solated deep pockets are seen though thers may be the
presence of peneralized periodontal disease,

= In such coses, endodontic treptment will heal pan of
the Jesion but complete repair will require perodontal
therapy.

= Treatment involves endodontic treatment or retreatment
in cases in which poor gquality ebturation or rool fracture
ehe. may give rise o penodontal problems,

*  In case, vertical oot fraciure is causing the endo-perio
lesions, tooth is extracied, otherwise the prognosis is

good.

Manyilal pig

Fig. 19.14: Primary andodorsc kason with secondarny
periodontal imvoivemant

Primary Endodontlc Leslon with Secondary Pericdontal
Inwalvemint

Diagnosis

= Canlinugus irtation of perodontivm from necrotic pulp
or from Failed roof canal Treatmend.

* Isolaled deep pockets

= Pergdonial breakdown in the pocket,

Treatmant

Root canal reatmant to ramove miants from pulp space.

Ae-treatmeant af feded root canal therapy,

Concomidant panadontal tharagy

Extraction of 1eelh with verical ot fractune i prognosis

is poor,

= Giood prognosis.

Primary Periodontal Lesions (Fig. 19.15)

*  Primarily these lesions are produced by the periodomal
disease. [n these lesions periodontal breakdown skowly
advances down to the root surfece until the apex is
reached. Pulp may be normal in most of the cases byt
as the disepse progress, pulp may become affected.

#  Periodonial probing may show presence of plague and
culculus within the periodontal pocket

= Dhee o attachment loss, tooth may become mobile.

*  Usually generalized periodontal involvement is present,

= Treatment involves scaling, root planing, oral prophylaxis
and oral hygiene instrections.

*  Penodonial surgeries, rool amputations may be neguired
in advanced cases.

= Prognosis becomes poor as the disease advances,
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Fig. 18T Tiua combined erda-panc lason

Though both perindontal and endodontic lesions are
present concomitendly but they com nod be designated
a5 true combined endo-perio lesions because there is no
demonsirable communication between these two lesions,
Root canal treatment is needed for treating pulp space
infection.

Perodontal therapy is required for perodontal problem,
Prognosis of the tooth depends on the periodontal

pro@nosis.
True Combined Endo-Perio Lesions (Fig. 18.17)

L]

The true combined lesions are produced when one of
these lesion (pulpal or perindontal} which are present in
and around the same tooth coulesce and become clinically
indistinguishable, These are difficult wo diagnose and treat.

Textbook of Endodontics l

Fig. 18.18: In frue combined endodoniic panodomial iesicn a1 |e bass
of perodontal lesion the proba abrupty drops down the oot and
exlard 16 looth apax

Periodonial probing reveals conical pericdontal type of
probing. and at base of the periodomal lesion the probe
abruptly drops farther down the root surface and may
exiend the woth apex (Fig, 19.18),

Rodiograph mav show bone loss form crestal bone
extending down the Lateral surface of rool,

Prognosis of the tooth depends upon prognosis of the
periodontnl disease. First see whether perindonial
condition is treatable, if promising, and then go for
endodontic therupy, The endodontic therapy s completed
before inttiation of the defininve pericclontal therapy,
Adter completion of endodontic therapy, perindontal
therapy is stared which may include scaling, ool
planning. swrgery along with oral hygiene instnections,

DifTerential diagmosis between pulpal amild perfodomial disesise

Frurases Pt Pedpar!
Exindogy Pariodamial infeccion Pulpal snfectbon
Plogque and calculus ¢ weEn Mo relmion
Tooah viealivy Toosh is vital My viial
Resiomisins M Helmtion Ummlly shom desp mmd exleniive meslormtion
Permdonial desiruction Utsunlly present, sed pemeradized If presen single, msolaed
Citnglve and epichelisl afischment Recessson of gimgivel with spical migracion  Normal
of nitsckment
Pamem of Sreease Caeneralized |oxealimed
HSliency Usunlly nan melmed Perapical rdichaieny
I laniFaloey aml grannlalics Dhsie Usially pecsent on compnad jus of e Coiidanly sosn on apesal pard of 1ooth
Trestmont Pericddontal therapy Fount canal therapy
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- L] - -

Pogts

INTRODUCTION

Endodontic treatment 15 an allempt al preserving o tooth
with damaged pulp in function. Suceess of endoedontic
therapy depends upon combination of a three dimension
fluid tight obtursiion slong with sdequate post endodontic
restoration o make the pulpless teeth o function as an
integral part of the dental arch {Fig. 20.1). The post

Fig. 30.1: Resionatian o andodonically iraaled iaoth

*= Custom Made Posts

* Prefabricated Posts
= Classification and Description of Posts
*  Faclors to be Considered while
Planning Posts and Core

« RRestoration of Endodontically
Treated Teeth

o

Intreduction
Effect of Endodantie Trealment on Testh
Planning Postendodontic Restoration Procedurs

endodontic restorations are cgually important as the
instrumentation and obturation of the rool canal,

Before starting the endodontic therapy. the clinician
should evaluate the woth completely, Various studies have
shown the mone endodontic treatments have shown failares
because of restorative difficulties after endodontic therapy
than beciwse of endodontic treatment itself,

EFFECTS OF ENDODONTIC TREATMENT ON
THE TOOTH

Structural Changes

[ general the crowns of endodontically treated teeth could
be weakened by caries, irauma andfor during access cavity
preparation (Fig, 20,2}, This weakened crown poricen
becomes unable o perform its normal function cven after
successful endodontic therapy, This weakened tooth
streciure 15 further prone to fracture. The compromised
structural integrity makes the teoth insufficient (o perfonm
its functbon because of loss of occlusion with its antagonist
andd adjacent testh, Alsoe the excessive removal of radicular
dentin during canal preparation compromizses the oot
(Fig. 20.5).
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Fig. 2021 Radogragh shoming comonal dasincion of
jocsh because af carkes

Fig- 20.3: Waakaning of mots dun 1o eucosske mmoval of
radicular dantin

Effecl of Endodontic Tregtment on Tooth
«  Structural changes
Toodh waakening calsed by
= Carlas
= Trauma
= Access cawty preparation
= Radicular preparation
Compromiésed simuciural integrity.
+ Changes in Deniin
* A reduced amount of molsture in nonvital teath

IITIT Y

( Textbook of Endodontics

Comid'...

" Ammmm
Loass of booth sbnuciune

= Change in appearance bacausa of alferation in
bischemical preparties of dentin.

= [ispcoforaiion becauss of
 ncormpiele dedndement
=  Accumulation of sealar or debns.

Changes in the Dentin Physical Characteristics

The endodontic reatment has shown to cause ireversible
changes and weakening of the footh. Physical chemistry of
the dentinal structure also changes following the endodontic
therapy, Radicular dentin possesses bess of modsture content
than the coronal part because of fewer wbules, more
inorganic part and intertubular dentin. Maoisture coment
further pets reduced because of aging, decresse in amount
of argamic content and increased in inorganic componEnis,
There are different opinions on whether endodontically
treated teeth become more brnle becoese of moisiune loss
or cuvsed by loss of pulpal tissue. Helfer et al proved thair
endodontically treated dog teeth have 9 percent less
mosture than vital teeth, Thas should be noted that active
retaining posts could induce mechanical stress during
cementation and functional loading causing root fracture
amd failure of postendodontic restorations,

Aesthetic Consideration

Biochemical changes in dentin modify the refraction of light
through the tooth and thus changes its appearance, The
discoboration of tooth can resull becase of incomplets clean-
ing and shaping of the root canal system, the accumulation
of seaber, debris or filling materials lefl in the chamber.

PLANNING POSTENDODONTIC
RESTORATION PROCEDURE

Warious studies of unsuccessful endodontic procedures have
shown failures due o insdequate restoration of the teeth.
Restorative reatment of 1ooth depends upon amount of
remiuning tooth =structure, its functional need and need for
the wooth as abutment, Afier caries 15 removed and access
cavity is prepared, the postendodontic restoration con be
planned following the complete visualization of the wath,

The Restoration Plan Depends on;
=  Femaining tooth struciune

=  Funcliomal need

«  Pesflion of ioagh in the ach

= Monghalogy of root canal,
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! Restoration of Endodontically Treated Teeth ) m

As the remaining tooth structure decreases, and the Tanporary
functional need increases, gremler restorative conirol s
needed. Teeth with only linle remaining tih structure have

PDF REEcrgsid Rk I romon FOR®M] a@p is needed for
resiorative planning.

Guita
For Anterior Teeth paTCha

Not all endodontically treated teeth require posts.

1. Most teeth with healihy remaining tooth can be restored
by direct filling of the access cavity, usvally tooth
composite resing of glass ionomer cements (Fig, 2004), Fig. 20.6: When moce connal struciure is lost,

2. For devitalized, discolored anterior weeth, where more posl And cora b8 Incicabed
than hall of the coronal structure is imtact, the prefermed
treatment should be bleaching orfand composite or  For Posterior Teeth

porcelain larminate veneers rather than the full g i :
l:rl:lwnslur post and mn:TF?E 20.5) TR since posterior teeth are subjected to greaer loading than
3. Butifthere is doubt regarding the adequacy of resistance anterior tmﬂ;ft‘rr:q: SI.'H!I.I]I:I. h:.tn:-.ut:d differently, Also the
form of the coronal portion of the tooth for any morphnlogy Pm‘f“"“'um is such that Itmcmm_m b
restoration, then in soch cases post and core is indicated wedged apart, which make them more susceptible to

(Fig. 20.6) fracture. -
L. If there are no proximal fillings, caries or unsupposied

1 cusps or strong facets, the access cavity of posterior
teeth can be easily restored with armal gam or high strength
posterior composites (Fig. 20071

2. 1T there is maoderate damage of postenior leeth having at
least minimum of one sound cusp, the choice of
restoration can be:

*  Adealgam: Coronal-radiculor core which is finally
restored with cast restoration (Fig. 2008).
«  Pin retained restorations
= Omlay
*  Prosthetic crown
Fig. 20.4: intact beeih can be restomnd using
coempoaiie resing or QI
Flg. 20.8: When mone than hall of coronal struclturn Fig. 20.7: Small ncoess cavity of pogterior teath can ba ressoned
is iniacl, vanean can da wilh amalgam or poaleriar compoaiies
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3. In case there is presence of severcly damaged clinical Ceenerally all the endodontically treated tecth should be
crown with no remaining cosps (Fig. 209, the root  restored using the crown. A post is indicated in the iooth
canal is used as a space for intraradicolar retention  when it is severely damagec, or It i8 o serve as an abotment

Textbook of Endodontics l
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e Biligial CROen
Amalgam
toundalion

Curaled mol canal

Fig. 20.8: Comno-radcular rasioration of amalgam

Fig. 20.8: Savenaly damagec crown

Fig 20.10: Fool can be used lor intaradicular relenson
in case of seversly damaged orwn

for 5 removahle pariial denture. In such cases, the forces
which act on teeth are not physiclogic, thus a coronal
reinforcement is indicated. Post is usoally given in palatal
canal of maxillary molars and distal canal of mandibular
milurs,

Features Evaluated beiore Going for Post and Cone
Rastorability of tha oath
Fgle ol ath in the monih
Penodontal conséderations
Functional loading

= 8 & &

Requiremants of a Tooth to Accept a Post and Core
Oplimal apical seal
Absence of fistula or exudate

dAbsenca of active inflammation

Bo sansitvity to percussion

Absance of associated pencdontal diseasa
SuMlicient bone suppor around The ool

Sound 1ooth struciura coranal to alveolar crest
Absance of any Traciure of rood,

CONDITIONS WHERE POST
SHOULD NOT BE GIVEM

1. Any sign of endodontic failures are evident, e, tooth
cxhibits
* Poor apical seal and poor guality ebturation {Fig.
200000
+ Active inflammation
* Presence of Distula or sinus
* Tender on percussion

o ® B8 = w5 &

Fig. 20.11: Endodontc talure dug 1o poor quakly nbiurasion

2. I adequate retention of core can be achieved by natural
undercuts of crown.

3. IF there are horzomal cracks in the coronal portion of
the teeth.
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4, When ooth i= subpected o excursive occlusal stresses
such as when there is presence of lateral siresses of
bruxi=m or heavy incisal guidance.

PDFREE COVUUNI DAD ODONTOLOG CA

Post

It is relatively rigid resborative material placed in the oot of
a non vital tooth, 1L extends coronally w anchor the core
material which supporis the crown,

Core

Care is the supragingival portion which replaces the missing
coronal tooth structure and forms the center of a new
restoration. In other words it acts 4% @ mimature crown
(Fig. 20,12},

Fig. 3012 Cast post and core system

Purpose of Use of Post and Core

FPost mainly serves two fanctions;

Helps in retaining the cone

Helps in favorable distribution of the stresses inside the

radicular portion of weeth.

Earlier it was believed that posts strengthen or neinforce
the teeth but it has been shown by varfous studies that posts
actually weaken the tooth and increase the risk of root
fracture. It has been suggested that endodonically treated
tecth are more britile and may fracture more easily than
vital teeth, Subsequently post space preparation or
plucement of post can further weaken the root and may
lead 1o root fracture. Therefore, a post should be used only
when there is insufficient tooth structure remaining to
support the final restoration. In other words the main
function of post 15 retention of the core to suppor the
coronal restoration,

) a7

ldaal Requiremanis of a Post

A Post shouwld:

*  Provide maxsmem profection of the root to resist rool
fractures

Provide maximum refention af the core and crown
Be easy io place

Bi less lechnique sensiive

Hawve: high and latigue resistance

Ba visible mdicgraphically

Ha bincompatibia

Be easily ratnavable when reguired

Be assihetic

Be sasily sveilable and not expanaive.

® @ @ @ @ @ & 8 8

CLASSIFICATION OF POSTS

A, Posis can be classifTed as
[. Prefabricated (Fig, 20,13}
1. Custom made (Fig. 20.14)

Famaining
gutta-parcha

Faia pasl

Coe matenial nelained

oy poal by bonding
1o footh stnschune

Artificial crown
Fig. 20,13 Pretabrcated post and cone

FRemaining
Gulls-pearcls

Prml

Care

Ariificial crovn

Fig. 20014; Custom maoe post ard coea
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I. Prefabricated Post
1. Metal prefabricmed posts are made up of

*  Cpold al
PDFREE C%Mﬁm ARINTOLOG CA

= Co-Cr-Mo alloys

*  Sruinless steel

#  Titaniom and titaniom allovs
Coarbon fiber post

Qruartz fiber post

Zirconia posts

Cilass filber post

Plastic posts,

. Custom Made Posts

Ll o S

They can be cast from a direct pattem fabricated in patient’s
mmith o indirect pattern Fabricated in the lab,
These can be of two fypes:
a., Custon cast mefal post and core are usually made
up of:
= Gold alloys

Figg. 20018

Al

B T T T AT TR KM T TR

Textbook of Endodontics
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*  Platinum-Palladium alloys
= Base metal alloys

= Co-Cr-Mo alloys

»  Ni-Cralloys.

b. Ceramic cusiom made posts are made up of all
Ceramic

B. Postx con aleo be elagsified az:

1. Active Post: Active posts mechamically engage the
canal walls. They are retentive in nature but can
generale stresses during their placement and
functional loading (Fig. 20015).

2. Passive or Cemented Posts: Passive posts don't
engige the canid walls, They are less retentive bt
alse produce low stresses while placement and
Tunctional loading (Fig. 20,16,

C. According o Post Design
They can be (Fig, 20017k
= Smooth .
= Parallel Sided .
= Combination of above

Sermaied
Taperad

CUSTOM CAST METAL POST

The custom Fabricated cast godd post and core has been
used for decades as foundation restoration. Custom cast
metal post is post of choice for single rooted reeth especially
when remaining coronal tooth structure supporting the
artificial crown is minimal. In such case, post must be
capable of resisting the redation which can be bener achieved
by custom cast posts.

Advantages

. Adaptable to large irregularly shaped canals

2. Very strong

3. Benter core retention becase cong is an mberent par af
the post

Fig. 20.17; Vanous pasl designed
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CARBON FIBER POSTS

Carbon fiber posts were inroduced by I:Hure: el al n 1996

hased on the carbon I'IJ-:r reinforcement ipke. Carbon
cirbon fibers
embedded inte an epoxy matrix. This was the first
nonmsetallic post introduced 1w the dentisiry, The original
form of carbon post was black and wnacsthetic.

Advantages

I. Clinical procedure 15 less time consuming

2. Strong but low stiffoess and strength than ceramic and
metal posts

Easaly retrevable

Lizss chair side time

Modulus of elasticity similar o dentin

Biocompatible

Cooond redendion.

NS b

Disadvantages

1. Black in color, so unaesthedic

2. Radiolucent, o impossible o detect radiographically

3. Flexture strength decreases by 50 percent by moisture
contamination

4. Onrepeated boading show reduced modulus of elasticity.

GLASS FIBER POST

It was introdwced in 1992 I consists of unidirectional glass
fibers embedded in o resin matrix which srengihens the
dovwel without compromising the modulus of clasticity.

Advantages

Aesthetically acceptable

Modulus of elasticity similar to dentin

Biocompatible

Dristributes stresses over o broad surfasce area, thus

increasing the lead threshold.

5. Easy to handle and place

. Less time consuming

7. 'Favorable retention in conjunction with adhesive bonding
technigue

B. High resistance 1o fraciure

9. Easy retrieval.

O

Disadvantages
1. Poor radiographic visibility
2. Expensive

3. Technigue sensitive

Texthook of Endodontics :

ZIRCOMIA POST

These were introduced in dentisiry in late 1980 by Chrisiel
et al. They are made from fine grained tetragonal sinconiem
poldverystals [ TZF),

They possess high Flexural strength and fraciure
toughmess.

Advantages

1. Forteeth with severe coronal destruction, zirconis posts
provide adequate strength.

2, Smaller zirconia posts can be used for an all ceramic
post and core construction for nammower canals.

3, Combination of glass ceramic and irconia cerpmic can
be used because of their similarity in coefficient of
thermal expansion.

Disadvantages

1. Adbesion o woth and composibe is compromised which
becomes & problem for retreatment.

2, They are brittle with high modulus of elasticity,

3. When vsed with direct composite resin build up, high
siresses and funcrional forces may lead o micro leakage
and their deformation because of high polyvmenzation
shrinkage and high coefficient of thermal expansion of
Compesites.

4, Expensive.

Faciors to be Considerad 'While Planning Posts:

=  [Retention and resistance fosm
Preservation of footh structurg
Fasrule aflect

bioda of failuna

Fefrigvahility

m & o= oW

FACTORS TO BE CONSIDERED WHILE
PLANNING POST AND CORE

A, Retention and the Resistance Form

Post retention refers to the ability of post 10 resist vertical
dislodging forces, Post resistance refers vo the ability of the
Pt and the looth o with stand the lveral and rotational
forces (Fig. 20.19).

Factors Affecting Post Retentlon
Pasl length

Post diamater

Pasl lapar and dasign

Luting ageni

Luting method

Canal shape

Posl position in dental arch
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Factors Affacting Post Resistance
*  Posl length
= Rigldity

POFREE ERAIKT BRI AR &S ca

Antirotation notoh
Paogithm 5100
LCasi post

and core

Arsficial
IO

Farmruls

Fig. 20h19; Complabes post and core syaigm

POST LENGTH

There are many guidelines available as suggested by various
guthors regarding the post length, 11 s obviows that lomger
the post in the canal, more retentive it is. Bul increased
length also imcreases risk of mol fracture and perforation.

Gienerally, it @5 accepled that apical 3-6 mm of gutta-
percha must be preserved o maintain the apical seil

{Fig, 20.20).

Fig. 20.20: 3-5 mrn of apical guta-percha musl be
preserasd 0 mainiain apical saal

Accepted Guidelines for Determining Post
Length Include

o Post should be squal o chimeal crown length

T

Post should be equal o one half w0 two thirds of the
length of the remanimg rool,

Post shaild end halfway between the crestal bone and
the root apex.

Post shoubd be s long as possable without disturbing
the apical seal,

Since ool analomy vanes from toeth o footh, s post

gpace should be evaluated ond plunned accordingly,

POST DIAMETER

It has heen ssen that post diameter has Littke difference in
the: retention of post, but incnsase in post diameler increases
ithe resistance form but it also increases the risk of root
frociure (Fig. 20.21%

Figs 200214 to C: A Too wide diameler al post space B. Opimum
giamsatar ol posil spadn G Too namdw diamstar ol post spass

Presently three different philosophies have been given
regarding the post diameter. These ane—

The Conservationist

1t suggests the narrowest diameter that albows the labncation
of a ot (o the desired length. 1t allows minimal instromen-
tation of the canal for post space preparation (Fig, 20.22),

According to this, teeth with smaller dowels exhibit
grealer resisance o raciune.

Remaining

Fig. #0.22: Consarvalionisi apprach
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The Preservationist fracture {Fig. 20.24). The guideline for determining
It advocstes that ar least Tmm of sound dentin should be  “FPTF atc diumerer of post mvelves mesiodisial width of
. . . . . . the roos.
maintained circumferentially to resist the fracture
PDFRI_:EELEQQ}«HN DAD od CA
| Femaining
guita-percha
Remaining
guita-percha
Posl spaca
Puast space al Fig. 20.24: Proporionist approach
Fig. 30.23: Prasardationis! approach POST DESIGH
The Proportionist Warious types of post designs are available in the markes

{Fig. 200.25). The posts can be:
This advocates that post width should not exceed one third — « Tapered, smooth sided—Least retentive,
of the rood width at its parrowest dimensions o resist  «  Tapered. servated type

!

Fig. 20.2%: Difaran pas) desigrs

=

S AN
AR VAV RN N AN

" 5SS SN
rrramsmessramiEiRi S0

«  Parallel srmeoth sided
*  Parallel serruted type
*  Tapered notached -

+  Parallel thremded type = &

+  Parallell noiched tvpe = Hf-ﬂﬂhd
ic;r;|rrql||_1'ﬁaruﬂfl.n'r}ra| exne miowe redeedive thon fapered _-zlm

anes. Threaded posts are more refentive than cemented ones, : - = -

LUTING AGENTS

Commonly used dental cements for luting the posts ore
eing: phosphate (Fig, 20.26), polycarboxylate, glass ionomer
cement (Fig. 20.27) , resin based composite and hybnd of = ZINC PHOSPHATE
resdn and onomer.

Among these, zine phosphate has shown the longes
history of success, GIC is also one of the frequently used
luting agent.

Fig. 20026: finc phosphate cament used for luting post and come
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(Fig. 20.36), over enlargement of the conal space (Fig, 4. Following the preparation of canal space, preparation

H0.37) andd perforation (Fig, 20.38). of coronal tooth structure should be prepared in the
same manner as i an intact crown irespective of the
remaining woeoth structure (Fig. 2039,

5. Remove all the unsupported woth structure (Fig, 200440,

PDFREE COMUNI DAD

Fig. 20.78; Diburbance of apical seal

Fig. 20.38: Perloralion cawused by misdrectian of bur Fig. 20.40: Removal of ursupporied oodh Stnachung
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6. Ploce an antindational nonch with the help of cylindrical
diamond or carbide bur. This is done to provide the
antirotationnl stability (Fig. 20041,

PDFREE GoNisMIpARRcODaNTaled theraficr. The remaining
coronal tooth struciure is sloped to buccal and lingual
surfaces sooas W provide o collar around dee occlusal
circumference of the preparation (Fig. 20.42). This gives
rise b 360" ferrule effect, Ferrule ensures thil the final
restoration encircles the tooth apical to the core and
rests on sound tooth structure, I also presents the
vertical root fracture by posis.

Fig. 20.47: Placement al anli- Fig. 20,42 Eslakdish a smooth
ratalional nalch firish line

8. Finally eliminate all the sharp angles, undercuts and
extablich a smooth finish fine (Figs 200475 oo 20L45).

CORE

Core is the supragingival portion that repluces the missing
| coranal toomh stracture and forms the center of mew
restoration. Basically it acts us o mindure crown,

Various Core Build Ups Materials Available are
Dental amalgam

Rmsin modified glass ionomers

Composite resin

Reinforced glass onamors comenl

Ideal Hequirements for a8 Core Material

= Comproessive strength 1o resisl aniroral lorces
Bigoompaliilily

Eass of manipulaiion

Floxung stringih 0 pregsent sone delodgaman
Ablifty 1o bond 1o ioodh siruciure and post.
Coaflicien of thermal expansion simdar fo denlin,
binimial waler absarplion

Dimensiocnally stabla

Mo raachon with chemicals

Low cod

Easdy available

Contrasling color 10 tooth struchere exoept when used
for antaror festh.

1 ¥

Fig. 20.43: Check the accuracy Flg. 20.44; In masdllary moakan,
of ftinal posl and cone paladal caral is salactad for
poest placement

@ & B & & & & & & & @

Fig. 20.45; In mandibutar molars. distal canal is
usually selnciod for pos! placameni
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BIOMECHANICAL CRITERIA FOR EVALUATION
OF CORE MATERIALS

B
POFREE SN DAD ODONTOLOG CA

Resin composites = Glass ionomers > Amalgam

Strength

Amalgam > Resin composite > Glass ionomers

Ease of Use

Resin composiies = Amalgam > Glass ionomers

Setting Tima

Resin compaosite > Glass ionomers = Amalgam

Dimensional Stability
Amalgam = Glass ianomers = 'E-:ﬂllrﬂ.'mi:l.& rEsing

Following the endodontic treatment, it 15 necessary bo
restore the ongimal morphology and function of the ooth
which can be achieved by restoration of the endodontically
treated teeth. The restorution should begin at the earliest
posibbe moment because tooth exposed to oral conditions
without optimal restoration can not resist the occlusal forces

Textbook of Endodontics :

and oral bactena for a bong period which can result in the
treatmient failure. Post endodontic restoration is an important
treatment itsell because successful reatment can nol be
achieved without adequate restoration after endodontic
treatment. Proper restoration of endodontically treated tooth
bheging with understanding of their physical and
hiomechaimcal properties and anatomy. Though various new
materials have hecome available for past many years, yet
the basic concepts of restonng endodontically tresed 1eeth
remains the same,

Most post systems can be wsed successtully if basic
prnciples are Tollowed, After selection of the post system,
fimally it is the choice of core material and final restoration
which increases the longevity of the ireated tooth. The main
function of post is retention of the core if insufficient tooth
structurne is present to support the coronal final restoration
They don't strengthen the tooth, so posts should nod be
I.-I!'i-éﬂ I‘luhiluu“:,'.

Various types of post systems are available with different
ﬁtn:nglhx aml weaknesses, Selecton of sl should be made
by keeping in mind its strength, modulus of elasticity,
biocompatibility, retrievability, aesthetics and cost, Though
many new materials ane available with their indications for
use, but long term evaluations are nesded. So care rmust be
taken while selecting these materials.
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INTRODUCTION

It has been seen that dental iraumatic injunes ane iINcreasing
in their freguency of occurrence, though most of them
uswdly consist of crocked and chipped tecth but it bas been
sugpested that incidence of demtal trauma will exceed that
of dental caries and perindontal disease among children and
young adulis. A dentist must be prepared to treat nol only
thee mimor injuries but also mose traumatic broken crowns,
rois, bones, eic,

Though traumatic injuries can oceur al any age but most
commonly they are seen at the age of 2-5 vears during
which chibdren are learning 1o walk, They fall commonly
becanse their judgment and coordination are net fully
developed, Another oge at which dental injuries are common
is 8-12 yeors when there is increased sports activity, and
while learning bicycle, etc. Any one can be injured.
Automiohiles aecidents, sports mishaps, had fall may make
any hody patient of dental trauma.

Management of
Traumatic Injuries

Introduction &)
Classification of Dentofacial Injuries
Examination of Traumatic Injuries
Managemeni of Traumatic Injuries
= Crown Infarction
— Uncomplicated Crown Fractures
= Complicated Crown Fractures
= Crown Rool Fractures
- Rool Fraclure
—  Luxation Injuries

BAyulsion
lenntiun of Traumatic Injuries

Etiology of Traumatic Injuries
Apomobile (njury

Batiered child

Child abusa

Dnsg abuse

Epilepsy

Fai#s from haighi
Spors ralaled injunies

40-60 percent of dental accidents ocour at home, Prior
o 1'960s boys 1o girls ratio in traumatic injuries used 1o be
321 but because of more involvement of females in sports,
it has reduced to 2:1.

Type and number of weeth injured in accident vary
sccording o type of accident occurred, impact of foree,
resilicncy of object hitting the tooth, shape of the hitting
obect and direction of the force, If bone is resilient, tooth
will be displaced by trauma buit if bone is thick and brintbe
tooth will fracture, Maxillary central incisor is maost
commonly affected inoth followed by maxillary lateral incisor
amd mandibular incisors (Fig. 21.1),

- & o & & & @
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Fig. 21.1: Traumatized maxilary certral incisor

Extent of trauwma canr be asseszed by four factors

{Hallet; 1954)

*  Energy of impact: As we know
Energy = Muass = Velocity
Thus, the hitting object with more mass or high velocity

Creafcs more impact.

«  Ihrection of impacting force: Type of fraciure depends
on the direction.

o Shape of impacting obfect: Sharpoess or bluniness of
oirject also affect the impact,

*  Resilienee of impacting object: Hardness or sofiness
of the object also affects the extent of the injury.
Repairing the injury is the inmediaie problem ensuring

that the tooth will continue o thrive, understanding the impact

af trauma on the pulp and imporiance of pulp vitality o

spund tooth development 1 essentiald Bor oplimian patien

care Endodomics can offer a unigue help 1o save a topth.

The outcome. of dental injury 15 infTugnced by patien
age, severity, and irestment offered, In most of the cases,
immature permanent ieeth with injunies have bedter prognosis
than fully formed teeth with same injurics.

Proper treatment of dental injuries can hivve i sigrificam
cffect on outcome and prognesis espocially in cuse of severe
injury, For expmple imely replantation of an avulsed wsoh
followed by endodontic therapy can improve the prognosis
all the tooth,

Follow-up evaluation is also important for example if
rool resorpiion is detected early, it can be arrested.

CLASSIFICATION OF DENTOFACIAL INJURIES

The purpose of classifying dental injuries 15 o provide
description of specific condition allowing the clinician to
identify and treat that condition using specific weatment
remedies.

( Textbook of Endodontics E

The currently recommended classification is one based
an the WHO and maedified by Andreasen and Andreasen.
This classification is used by International Association
of Dental Traumataslogy.

Soft Tissues
Lacasalions - B73.6B
Cantusion = N D020
fAbrasions - N 1000
Toath Fracfures

MaT3.60 Enamal frachura

MAT3.A1 Crown-Fraciuras-uncemplicaled [pe pulp

EXDOSLNE)

NE73.82 Crown-fraciuras-complicated (wilth pulp
Exposuna)

ME73.684 Crowneroob fraciures

MET3.63 Root Maciures

Luxation injuries:
AT31.66 - Tooth concussion
B7T3.66 - Subluxalion
873.66 - Extrusiva luxaticn
473,66 - Lateral hucadicn
87367 - Intruslve hieation
473,64 . Avulsion

Facial Skelefal injuries:

Classification (Rabinowitch :1958)

GCiass I; Enamal fraciure

Class Ih: Enamel and deniin fraciune

Class  |li: Enamal and dantin fracture along with pulpal

SRPOSUNE

Class IV: Root fraciure
Class W Communication
Ciaszs VI Exariculation

Classification Based on Endodantic Treatment

[Ulton; 1985)

Class 1! Fraciure of sname

Class il; Fracture of crown with mdirect pulp exposuna
Class Wl Frechure of crown with direct pulp xposung

Ellis and Dawey's Clasaificathon (1860)

« - Class | - Simple fraciure of Be crown imealving
enamel.

Extensive fractura of the crown, with
considerabde amount ol dentin invalved

bul no puky expoera.

Extensive fraciura of the crown, with
considerable amownt of dantin ineodsed,
with puip exposung.

Traurmalized teodh becomes non vikal

Comrd

v Class || -

=« Clasgs [l .

¢ Class 1Y =
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Aother important question to ask is whether treatment of
any kind has been given elsewhere for injury before coming
1oy demtal office,

PDFREE  COMUNI DAD. ODONTOLOG CA
MEDICAL HISTORY

Patient showld be asked for:

+ Allergic reaction i medication

*  [hsorders like bleeding problems. diabetes. epilepsy edc.

+  Any current medication patient is taking

* Condirien of Tetanus immunization—In case of
comtaminsed wound, booster dose should be given if S
miore than 5 vears have elapsed since lost dose. But for
clean wounds, no booster dose needed, iF tme elapsed
between last dose is bess than 10 years,

CLINICAL EXAMINATION

Extraoml examination should e out any facial bone fracture
and shoubd inechede meticulous evaleation of te soft fusues,
Soft tissues such as lips, tongue, chesk, foor of mouth
ought w be examined. Lacerations of lips and intracsal soft
tissues must be carefully evalusted for presence of any tooth
r""'-I.':""':’"""'5‘ andior other ‘“’“53“ bodies. Fig- 1.3 Root fracture can be folt by placing linger on mucosa

Croclusion and temporomandibulor poinds should also be i hoolh and moving he crown
examined carefully (Fig, 20,2} Abnormalities in occlusion
can indficate fracture of juws or alveolar process,

Teeth must be checked after proper cleaning the area.
Enamel cracks can be visualized by changing the direction
of light beam from side to side. Explore the extent of tooth
fracture involvement. i.e, enamel, dentin, cementum andfor
pulp. Evaluate the crowns of the teeth for presence of extent
of fracture, pulp invelvement or change in color, Root
fracture can be felt by placing finger on mucosa over the
wooth and moving the crown (Fig. 21.3).

Patient's periodontal status can influence the dentist’s
decision 1o real that injury, Teeth and their supponing
structures should be examined carefully not only the
albwieasly injured woth but the adjacent as well as opposie
teeth as well

Reaction i percussion is indicative of the damage to
the penodontal hgwment. Tooth can show response 1o
percussion in the normal way or it may be tender on
percussion when evaluation of periodontal ligament is being
done (Fig. 21.4).

Examine mobility in all the directions, If adjacen teeth
v dlong with the tooth being tested, suspect the alveolar
Fraciure (Fig. 21,5} In crown Fracture, the crown is mobile
but tooth will remain in the position, Fig. 20.58; Fraciunad cengral incigar
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Fig. 21.8: Smoathaning of rough edges by selecive grinding af eramel

A Gantral incisor with ragged mangins B, Smaathenng ol nough edges

*  Repairing fractured toodh surface by composite it needed
for cosmetic purposes,

+  Regular pulp testing should be done and recorded for
futere referance.

*  Follow-up of patient at 3. 6 and 12 months interval 15
il

Prognosis

Prognosis is good for imlrctum cises.

CROWHN FRACTURE
Uncomplicated Crown Fracture

Crown factures involving enamel and dentin and nod the
pulp are called as wncomplicated crown fractares (Fig. 21.9).
These cocur more frequently than the complcated crowm
fractures, Sech fractures are usually mot associated with
pain and they don’t requime an urgenl ciare.

Fig. 1.5 Unocomplicated crown fractune

Texthook of Endodontics ;

Incidence

Incidence af these fractunes vanes from 26-92 percent of
all the traumitic injuries of w@eth,

Biological Consequences

Minimal consequences are seen if only enomel 1= froctured
bit if dentin is exposed, & direct pathway for various irritants
to pass through dentinal tubules to underiying pulp 1s
formed, Pulp may remain normal or may get chronically
inflamed depending upon proximity of fracture 10 the pulp,
size of dentinal whules and time of the reament provided.

Diagnosis

It could be casily revealed by clinical examination. If dentin
is exposed, sensitivity 10 hent or cold may be present.
Sometimes lip bruise or lacerations are also seen o be
assocuated with injury,

Treatment

The main obpective of the treatment 15 1o protect the pulp
by obliterating dentinal iubules.

In case of enamel fractures, selective grinding of incisal
edges will be sufficient w remove the sharp edges w prevent
injury o lips, tongue, elc,

For esihelic reasons, composite restorations can be
placed afier acid ciching,

If there is imvalvement of both enamel and denting A
resporagbon is needed o seal the dentinal abubes and io restore
the acsthetics (Fig. 21.14).

Fig. #1.10: Reattachrnent of broken lragmant uming bonding ages
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Factors Affecting Pulpal Survival
Orptimad bfood circulation is necessary to nourish the pulp

andd keeps it healthy. The tvpe of injury, the stage of rool
POF RieycdpM ke 3430 P kil fctors

affect circulation 1o the injured asea and pulp vitality, Bacteria
may invade the pulp through crack that occurmed becase
of trauma, causing inflammation and pulp necrosis.

Vitality testing will not be useful in determining the status
of immature apex. Until apical closure occurs, teeth do nod
respond normally o pulp lesting. Alse, a traumatic injury
spmetimes temporanly alters the conduction potential of
the: nerve endimgs in the pulp leading o Talse readings. One
must relate experience, radiographs, climical signs or
symptoms and knowledge of the healing process 1o assess
pulp vitality.

Pulp Capping and Pulpotomy

Pulp capping and pulpotomy are the measures that permit
dpexopenesis o take place and may svodd the need for o
canal therapy. The choice of treatment depends on the size
of the exposure. the presence of hemorrhage and the length
af time since the injury.

Pulp Capping

Pulp capping implies placing the dressing directly on to the
pulp exposwre (Figs 210134 and B).

indications

O a very recent exposure (< 24 hours) and probably on a
mature, permanent tooth with a simple restorative plan,

Technigue

After adequate anesthesia, o rubber dam is placed. Crowm
and exposed dentinad surface is thoroughly Ansed with saline
followed by disinfection with (0,12 percent chlorhexidine or
betachine. Pure calcium hydroxide mixed with anesthetic
solution or saline is carefully placed over the exposed pulp
and dentinal surface., The surrounding enamel is acid etched
and bonded with composite resin.

Follow-up

Witaliny 1eas, palpatbon 1esis, percussbon tests and radiographs
should be carmied out for 3 weeks; 3, 6 and 12 months; and
every twelve months subsequently. Continoed root
development of the immature roo is evalualed during this
periodic radiegraphic examination,

Textbook of Endodontics

Fig. 21.13: Pulp capping of complcated crran fractun

Prognosis

It depends on ability of Ca{CHH), 10 disinfect the superficial
pulp and dentin and to necrose the zone of superficially
inflamed pulp. Along with it quality of bacteria tight seal
provided by restoration is an imporiant factor. Prognosis is
up Lo Bl percent

Pulpotomy

Twa fypes:
«  Partial pulpotomy
= Full (cervical ) pulpotomy

Partial Pulpotomy

Partial pulpotomy also termed as “Cyvek Pulpotomy”, it
implies removal of the comonal pulp tssue © the level of
healthy pulp (Fig. 21.14)

LA

Fig. 21.14: Shalow pulpotomy of fachured tooth
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vital pulp tissue remains in the root canal, IF the pulp tssone

is mecrotie, apexification 13 the process which stimulines

the formation of a calcified barrier across the apes
PDFREEECHYRINIPEfsmnENre ek gy the hand tissue
barrier. For this, initially all canals are disinfecied with sodium
hypochiorite solution 1o remove any debris and bacteria from
the: canal. Following this calcium hydroxide vs packed aganst
the apical 2ol tsswe and bter backDiling with calcium
hyddroxide s done 1o completely obiurate the canal.

When completion of hard tssue is suspected (after 3-6
menihs), calcium hydroxide is removed and radiograph is
taken. When found satisfactory, obtwration of the canal using
softened gutta percha techmigues is done. One should avoid
cxcessive lateral forces during obturation because of thin
walls of the root.

Mowadays, MTA, ie. mineral tricxide aggregate is also
used in place of calcium hydroxide. Pulp response to this
materia] is favorwble. Since this materin] doesn't appear to
disimtegrate with time, it might not be necessary to replace
the restoration after dentin bridge formation as it is done in
case of calcium hydroxide (Fig. 21,173,

H—m

| et

5 i

Fig. 21.97: Use of MTA for apacfication

Textbook of Endodontics :

CROWN ROOT FRACTURES

Crown rool fraciure invodves enamel, dentin and cemsentum
with or withowt the involvement of pulp (Fig. 21,18}, These
Frtwres are wsully obligue in nature involving both crowm
and rood (Fig. 20,190, This type of injury 15 considersd as
more comples tvpe of imury because of its more severity
and invalvement of the pulp (Fig. 21,200,

Incidence

It contributes 5 percent of total dental injuries. In amenor
teeth, it usuwally occurs by dirsct trauma causing chisel type
fraciure which splis crown and root, In posterior weth,
frocture is rurely seen but it can oceur because of indinect
trauma like large sized restorations and high spesd
instramenistion, ke,

{ y

i -,IIII |
\ |

| Y

II ,/;

L

Fig. 21.98: Crown root fractee  Fig. 2119  Ditlenon) levels of
crgwn nocl Iracking

B Ek . B

Fig. 2120 A. Crown mool fracture = chisel typa, B. Shatbanng of

crown by crown rogt irachune, ©, Crown rood aciure of postenar
leath
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i Management of Traumatic Injuries

Biological Consequences

I!inlnj_.l:il.al conseguences are similor ioas that of complicated

LMCOIm chuh:d tran:'mnr: depending upon the pulp
PDFREE“ M& gqmmumplimtmm

are also present b.'.E‘EIJhL‘ of cmmachmr:m af the attachmem
apparaius,

Diagnosis

Cronwn root fractures are complex injuries which are difficult

baoth 1o diagnose as well as treal. The fracture line in such

cusey is usuully single but multiple fractures can also occur,
often originating from the primary fracture,

A iooth with crown mootffraciure exhibits following
fearures:

= Coropal fragment is mobile, Patient may complain of
pain from mastication dee o movement of the coronal
portion.

#  Inflammatory changes in pulp and periodontal ligament
are seen due o plague accomulation in the line of
fraciure.

= Patient may complain of sensitivity 1o hot and cold,
Radingraphs are taken ot different angles 1o assess the

extent of fracture (Fig. 21,21} Indirect light and transillumi-

nation can also be used to diagnese this tvpe of fracture.

Treatmant

The primary goal of the ireatment, intiially is the elimination
of pain which is mainly because of mobile crown fragment.
It can be done by applving bonding agents wo bond the loose
fragments together, lemporary crown placement or by using
glass boBomer cement.

The main objective of the treatment i fo;
a.  Alkow subpingival portion of the fracture to heal.
. Restoration of the coromal portion,

_.'
IL;"

Fig. 21.81; Radiographe: kechregue used for omown rool fachee

)

Fallowing shonld be considered wikile management
aof erovr Foud fractire:

* I there 15 no pulp exposure, fraigmendt can be tremted by
banding abone or by removing the comonal structhere and
then restoring it with composites (Fyg. 21,225,

*  If pulp exposure has occurred. pulpotomy or root cangl
treatment is indicated depending upon condition of the
oot

¢ When remaining iooth struciure is sdequate for retention,
endodontic therapy and crown restoration are poasible
with the help of crown lengthening procedures,

*  When roeot pontion is long ecnough o accommodate a
post retwined crown, then surgically removal of the
coronal fragment and surgical extrusion of the root
sepment is done (Fig, 21.23),

=  To sccommodate a post retained crown, after removal
of the crown portion, omthodontic extrusion of oot can
ale be done (Fig, 21.24).

(4] @ B \I"- /

Fig. 21.22; Removal ol comnnal fragment and
supragingival rasioeation

Fig. 21.23: Bamosal of cormnal Tragment and
surgical exirusion of ool
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Flg. #1.34: Qibadenisc axinusion ol he ool

s Whenthe fracture extends below the alveolar crest level,
the surgical repositioning of tissues by gingivectomy,
osteotomy etc. should be done o expose the level of
fracture and subseguently restore it

Prognosis

Long term prognosis depends on quality of coronal
restoration, Mherwise the prognosis 15 similar 1o
complicated or uncomplicated fracture.

ROOT FRACTURE

These are uncommeon injuries bul represent a complex
healing pattern due to involvement of dentin, cementum,
pulp and periodontal ligament (Fig. 20,250 and (Fag, 21.26)

Incidence They form the 3 percent of the total dental
injurics. These fractures commonly result from a horizontal
impact. Rool fractures are usually iransverse o obligue n
nature {Fig. 21.27). These fractures require radiographs at
dafferemt anghes foe their accurate identification.

y
|

r{/ A
.

|
\ 8l

.L |
'l.

Fig. 21.25: HAood fachee of amenor feeth

Textbook of Endodontics

Fig. 21.27: Rool fmctune can ba fmnswess or obligua in nature

Biological Consequences

When rood fractures oocur horizontally, coronal segment is
displaced to varyving degrees. If vasculature of apical
segmbent 15 not affected, it rarely becomes pecrolic,

Diagnosis

Displacement of coronal segment usually reflects the location
of Fracture (Fig. 21.28),

Radiographs at varving angles (usually at 457, 907
and 110°) are mandatory for diggnosing root fractures
{Fig. 21.2%,
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Fig. 21.20: Disgnosis of location of rool Irscurs A, Palpaling the
lacial muccsa with ong fingar and maving croam wilh othar Tinges
B. 1o B At al mebiley of incsal ssgment of tooth wath root As

Iracture moves incisally, anc of mobifly incrasses

Figg. 21.28: A, Radographic beam paraisl b fraciure
B. Radiographic beam cblique o fraciuna

Management of Traumatic Injuries ) EER

Treatment Options for Teeth with Root Fractures with

MNecrotic Pulp

1, Root canal treatmant for both apical and corgnal
segment

2. Root canal treatmant for coronal part and no treatmend
for apical sagment

3. Surgical removal of apical ssgment, while root canal
Ereatrmant of Sorenal part,

4. Fioot canal treatment for cosonel pan wilh apexificaton
procedurs in apical part of this segment, but no
traatmant for apical porion of The teath.

5. Use of splints,

6. Endodondic Fmplant afler axtracion.

7. Foolexinesion in keath with frachire al the level of alveciar
crest,

Treatment of Root Fractures

If there is no mobility of tooth and wooth 15 asymplomatic,
only apacal thind fracture is suspected. Inthis case to facilitie
pulpal and pericdontal ligament healing, displaced coronal
portion should be repositioned scourately (Fig. 21,300 1 s
stahilized by splinting for 2-3 weeks {Fig. 21.31}

By and korge it 15 seen that apical segment of froctured
ool comtains vital healing pulp whereas coronal pulp has
become pecrotic, In these cases, following treatment
options are available.
g Ty

.‘1.*.:'_"‘; '.'.

=

B - €]

Fig. 21.30: Tresiment al roal irechure involwes
rapastioning of tocth and splinting

Flg. 21.31: Splinting ol basth
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m { Textbook of Endodontics

Foot camal therapy Tor both coromal and apical segment,
when they are mol separated (Fig, 21,32}
Rioot canal therapy of coronal segment and no treatment

PDFREE oCajduNiciifdnt, GIBENIphlGaimstl contains vital

3%

4,

pulp {Fig. 21.33).

Bood conal therpy for coronal segment and surgical
removal of apical third (Fig. 21.34)

Apesificaton type procedure of coronal segment, 1.
inducing hard tissue barrier at exit of coronal rood canal
and no treatment of apical segment. This is most
commonly wsed procedure nowadays (Fig, 21.35).
Intrarndicular splimt 10 which mgid type of post 15 vsed
b stabilize the two root segments (Fig. 21.346).

Endodontic implants, in which the apical portion of

implant replaces the surgically removed apical root
segment (Fig. 21.37).

Rl extrusion for teeth with fracture & or near alveolar
crest. Here coronal segment is removed and apical
segrmenl is extraded w allow restoration of missing
coronal tooth strucire (Fig, 21,38),

Fig. 21.X5: Endodoniic treatmeant of coronal segrmant only

Fig. 21. 314 Endodonlic reaimant of orenal asgment
with surgical removal of apical par

Fig, 21.35: Apsmification of coronsl aagrnant

| i
[ H

|-

Flg. 21.35: Stabization of rood with imramdicuiar spling
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Management of Traumatic Injuries

Fig. 21.38: Orihodoniic axnmsion of apical sagmert

PROGNOSIS DEPENDS OM

Amomint of dislocation and degree of mobility of
caromal segment: More is the dislocation, poorer is the
Prognosis,

Stage of teoth development @ More immature the tooth,
better the ability of pulp 1o recover from iraumi
According tothe Andreasen and Hjorting—Hansen, oot

Fracture con show bealing in following ways:

1.

2

Healing with calcified fissue in which Ffractured
frugments are in close contact (Fig. 21.349).

. Healing with interproximal connective tissue in which

radiographically fragments appear separated by a
radiclocent line {Fig. 21.440).

Healing with interproximal bone and connective lissues,
Her: fractured frugments are seen separated by a distinct
bony bridge radiographicatly (Fig. 21410,

Fig. 21.29:

) S

4, Interproximal inflammatory tssue without healing,

radiographically it shows widening of fracture line
(Fig. 21.42),

Fig. 21.41: Healng of roct fraciune by interproxmal bone
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=  Tooth s tender w percossion becanse of edeima and
hemormhage in the periodontal Hgament,

#  Pulp may respond nonmal (o iesting.

PDFREE

SUBLUXATION

In subluxaton (Fig. Z1.44)

*  Teeth are sensitive to percussion and have somse maobility.

*  Sulewlur bleeding is seen showing damage and rupture
of the periodontal ligament fibers.

*  Pulp respomds normal o testing,

«  Tooth is nol displaced (Fig, 21.45)

Fig. 21.42: Healng of oot faches by formabon of
cormeclive B batwdan he degmenls

Follow-up Procedure

*  Pulp testing and radiograghic examination should be
performed af 3 weeks, & weeks, 6 and 12 months after
the injury.

+  Radiographs are taken wo predict healing of oo fraciure,
Resorption within the root canal originating at fracture
line indicates healing following pulpal damage after
traumia, Bul resorption within the bone at the level of
fracture line indicates pulp necrosis which requires
endodontic therapy.

LUXATION INJURIES

Luxation injunes couse rauma o supporting struciures of
teeth ranging from minor crushing of periodontal ligwment
and neurovascular supply of pulp w total displacement of
the feeth.

They are usually cavsed by sudden impact such as blow,
fall or striking a hard object,

Mainly Five Types of Luxation Injuries are seen:
Concusshon

Subduxation

Lateral luxation

Exfrusive iweaton

Inbrusie luxalion

- & & = B

Incidence
They form 30-40 percent of all the dental injuries.
CONCUSSION

In concussion (Fig. 21,434
*  Tooth is ot displaced. o
+  Mohility is nod present. Fig. 21.45: Subluxation showing injury o paricdantium
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Treatment of Concussion and Subluxation
»  Rube oul the root fraecture by taking rshiographs,

PDFREE coﬁjmﬁéw&&ﬂ’ o). datei ottt

*  Immobalize the injured teeth.

«  Endodontic therapy should not be carried ot at first
visit heciuse both negative testing results and crown
discoloration can be reversible,

Follow-np is done at 3 weeks, 3 6 and 12 months.
Progrosis there is only o mimimal risk of pulp necrosis
and oot resorpiion,

/ rx\'\ |
. \
A AV

Fig. 29.48: Trealmant of ingury by salacties grinding of 1ooth

LATERAL LUXATION

In bateral luxanion:

¢ Trauma displaces the tooth lingually, buccally, mesially
or distally, in other words out of 15 normal position
away from its long axis (Fig, 21.47).

Figg. 21.47: Lameral luxaton

Management of Traumatic Injuries

)

= Sulcular Mecding is present indicating mptore of PEDL
fibres (Fig. 21.48).
Toath &5 sensitive to percussion

= Clinically, crown of laterally lusated wooth s usually
displaced horizontally with woth boecked firmly in the
new position, Here percussion may elicr metallic 1one
indicating thai root has forced into the alveolar bone.

Fig. 21.48: Lateral kucation shawing injury 1o periodonum

EXTRUSIVE LUXATION

In extrusive luxatbon

=  Tooth is displaced from the socket along its long axis
(Fig. 21.49)

#  Tooth is very mobile

Fadiograph shows the displacement of 1ooth.
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Treatment of Lateral and Extrusive Luxation

Treatments of these injuries consist of a traumatic

itkoning and fixation of eeth which prevents excessive
PDF REfon el B HealfgONT OLOG CA

Laterally luxated teeth are repositioned with minimal
required force. Before repositioning laterally huxated teeth,
anesthesia should be adminisirated. Tomh must be dislodged
from the lobial cortical plate by moving if coronaly and
then apically. Thus toath is first moved coronally out of the
buccul plate of bone and then fitted into s original position
(Fig. 21.30).

For repositioning of extruded tooth, o slow and steady
pressure is required w displace the coagulum formed
betwesn rool apex and foor of the sockel (Fig, 21515
After this tooth is immobilized, stabilized and splinged for
ppproximidely 2 weeks, Local anesthesia is nol needed while
doing this.

Textbook of Endodontics i

Faollow=up; Sphnt 15 rernovesd 2 weeks after extrusion.
If tooth has bocome nonvital, inflammatory rool resorpaéon
e oceur, requinng immediate endodoniic therapy,

Pulp testing should be performed on regular intervals,

Prognosis

It depends on stage of root development at the tims of injury
Commonly seen sequel of luxation injuries ane pulp necrosis,
rowod caral obliteration and rool resorption,

INTRUSIVE LUXATION

In intrusive luxation

*  Tooth is forced into its socket in an apical direction
(Fig. 21.52).

* Maximum damage has occurred o pulp and the
supporting structures (Fig. 21,535

*  When examined clinically, the tooth is in infraccclusion
(Fig. 21.52),

Fig. 21.51: Treatment of axinsive ucsion

Fig. 21.53: Domage jo perfodontivm by intrushee lueabion
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i Management of Traumatic Injuries }

* Tooth presents with clinical presentation of ankylosis
because of being firm in socket.
= On percussion metallic sound is heard,

PDFREE IB@hAdiNRALn, GEER Dk sk ificult as intrusion

can mimic a tooth undergoing erupion.
*  Basdiographic evaluation is needed 10 know the position
af tooth.

Treatment

Healing following the intrusive luxation is complicated
hiscause intensive injury to the PDL can kead to replacement
resorption and further dentoalveolar ankylosis. Pulp is also
affected by this type of injury. S0 the main objective of
treatment 1s o reduce the extent of these complications.
Trestment mainly depends apon stage of root development.

[ immatwre: teeth, spontanecus reeruption is seen. IF
recruption stops before normal occlusion = allained,
orthodontic movement is initisded before iooth gets ankylosed
(Fig. 21.54}.

Fig. 21.54: Qrhodanbc axinsion of infruded foath

If toudh is severely intruded, surgical access is made 1o

the tooth o attach orthodontic appliances and extrude the
tooth.

Tessth ¢an alsor b repositioned by koosening the tooth
surgically and aligning it with the adjacent teeth.

Follow-up

Regular clinical and radiographic evaluation is needed in
this case because of frequent occurrence of pulpal and
periodontal healing complications.

T

AVULSION (EXARTICULATION)
Definition

It is defined as complere displacement of the woh o of
socket (Fig. 21.55). The common cause is a directed force
sufficient o overcome the bond between the affected woth
and the perodontal Tgament within the alveolor socket
(Fig. 21.56a).

Losing a tooth can be physically and emotionally
demanding, as o result vacant place is not esthetically
agreeable and is difficalt 4o fill and replace. Long-term
consegquences include shifting of adjzcent tecth resulting in
misalignment and periodontal disease,

As early as 400 BCE, Hippocrates suggested that
dislodged teeth should be replaced and fixed firmly o
idjacent teeth with wire. Modern emergency technigues
foscus on reimplanting the tooth as soon as possible,
manimizing periodontal damage, and preventing infection of
the pulp tissue.

Incidence
= v wsually occurs inooge group of 7-10 years,
= <16 percent of all raumatic injuries ccur 1o permancnt
dentition,
Spaorts, fall from height and automobile asccidents are
moal frequent ciuse,

Fig. 21.586: Pencdontium of avulsed tooh
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: Management of Traumatic Injuries }

the lamina dura and the rood assumes a modh-galen
appearance as dentin is replaced by bone. Clinically the
tooth will not show any sign of mobility and on

PDFREE E@Euisiin DAD=@IDONAGE GOe@A. Replacement

FESOFPLION in younger patients may interfere with the
growth and development of alveolar process which
subsequently results in infraocelusion of that tooth.

Biolegic Consequences:

*  Pulpal mecrosis

=  Surlaca resonption

= Inflammatary resarpdion
* Raplacement resorption.

What to Do When a Patient Comes
with Awvulsed Tooth?

When a patient comes with the avulsed tooth, the main aim
of the reimplantation is w0 preserve the maximal number of
penodonial ligpment cells which have capability to regencrate
and repair the injured rood surface. Most important Taclor
in the success of the reimplamted toodh is the speed with
which the ooth is retmplamed, The sooner an avalsed wooth
is replanted, better is the prognosis. The periodontal ligament
cells should be |!|r|'."l.-Er'|I£|.1 o -Ijl'rl.'ll'lr_ shiach can resull i
loms wf their normal physiology and morphology. If it is not
[!tl'!m-.ihh_" 1o manitain viahle L‘\ellh af F"nl.. I:|"n: ui1|| |.|-'[ 1he
treatment should be directed to slow down the resorption
process, IF i is not possible w reimplant the wooth immedia-
tely. it should be placed in an adeguate storage medie, Moke
use of one of the following carrier media in order of
preference:

Hank's Balanced Solution (Save-A-Tooth)

This pH-preserving Muid is best used with a irauma reducing
suspension apparatus. The HBSS is biccompatible with the
tooth periodomtal ligament cells and can keep these cells
wiahle for 24 hours because of its ideal pH and osmolality.
Researches have shown that this fluid can rejuvenans
degeneraled ligamem cells and maintun a success rate of
ower S0 percent i an avalsed tooth 15 soaked in it for 30
minutes prioe o replantation.

Milk

Milk has shown to maintain vitality of periodontal ligament
cells tor 3 hours, Milk i3 relatively bactena-free with pH
and cemolality compatible with vidal cells.

) 5ol

Saline is isotonic and sterile and thus can be used 32 wooth
carrier solution

Saliva

Saliva keeps the tooth modst, however, it is nod ideal hecause
of incompatible osmolality, pH, and presence of bactera,
Wader: This is ihe least desirable transport medium because
it resulis in hypotonis rapid cell Tysis,

Management Options for an Avulsed Tooth

= IfF the tooth has been onr of its socket less than [5
minutes, lake it by the crown, place it in a tooth-
preservation solution (Hank's solution), wash out the
socket with the same solution, reimplant the: tooth firmly,
have the patient bite down firmly on a piece of gauee to
help stabilize the woth and when possible secure it to
adjacent teeth with wire, arch bars, or a temporary
periodontal pack, Putthe patient on o liguid deet, prescribe
antibiotics preferably Penicillin VR and plan next dental
appontiment,

= If the tooth has been ouf 15 minwtes fo 2 howrs, soak
for 30 minwtes o replenish nutrients, Local anesthesia
will probably be needed before reimplanting as above,

= F the vooth was owt over two hours, the perodontal
ligament is dead, and should be removed, along with the
pulp, The woth should soak M) minuies in 5 percent
sodium hypochlorite and 5 minutes each in sarated
et acid, | percent stannoas fouoride and 5 percent
doxyeyeline before reimiplanting. The dead woth should
ankylose it the alveolar bone of the socket like o dental
implant.

= | the patient is between & and 10 years old, soak the
tooth for 3 minutes in § percent doxveycline w kill
buctenn which could enter the immature apex and form
an ahscess.

Precautions to be Taken While Handling the
Avulzed Toaoth

*  Domot touch a visble root with hands, forceps, gauze
or anything, or iry to scrub or clean it o avoid injury to
the periodontal ligament which on further, unable to re-
viscularize the re-implanted tooth.

« Do onot overlook fractures of 1eeth and alveolar ndges,

= [onot replace primary teeth. because loss of these teeth
carly does not hinder development of succedaneous teeth,
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e

When loss of a primary tooth s early, eruption of
permanent successors may be delayed.
Reimplanted primary teeth heal by ankylosis, Histologically,

PDF RESen@iuli BkPo-GDONREESGeChy direct contact

between hone and cementurm without separation by the

periodontal igament. Ankylosis of decsduous teeth will have

the following consequences:

It will result in cosmetc deformity singe the aren of
ankylosis will net grow at the same raie as the rest of
the dentofacial complex.

*  Ankylosis can also inerfere with the eruption of the
permanent toodh.

Coniraindications of Replantation

* Compromised medical status of the patieni

+ Extensive damage o supgorling lissues ol the otk

= Child's stepes of dental development in which thare
are chances of ankylosis are mona.

Following replantation it shoald be kept in mind that the
tooth should not be in hyvperocelusion, because any
premature contact can cause delayved recovery. 5o the
necessary grinding of the tooth is done if needed. After
evilusting the occlusion, stabilize the woth if required. Ideal
splint required for an avulsed tooth is o flexible splint. The
commonly used Mexible splints are made of Gomex, metallic
mezsh stripes, synthetic clothes or orthodontic wire, A thick
sirip of composive bomded 1o the avalsed and the adjacent
teeth also act a5 a splini. The splint should engage several
teeth around the avulsed tooth and it should be kept in place
for nat mare than 7-10 days.

POST EMERGENCY TREATMENT

= The splint should be removed after 7 days unbess the
excessive mobility is present.

+  Endodontic therapy should be siarted in 7- 10 days excep
if tooth has an open apex,

& I tooth has closed apex or tooth with an open apex has
got the infection, start the rool canal reatment al the
earliest. At this time, intracanal dressing of calcium
hydroxide should be placed for ot least four weeks,

= Recall the patient afier one month, if radiograph is found
to be sisfactory, obturate the woth with guita percha
points. If lamina dura is pot found o be intact or if there
15 e evidence of external resorpion, the calcium
hydroxide paste 15 removed and is replaced with the
fresh paste.

Textbook of Endodontics

ASSESSMENT OF TRAUMATIC INJURIES

Name of the Patient WL oo STREN T
Ae O I8 PRUBNE T o cocs e issmses ot semtm st e
Bex of the pAtE & . st e
Date Eral i,

Thm&

Lagal Consaguences:

Delaying reimplamation

impropar handling and ransporiation of the inodh

Reirnglanling a prifmarny toath

Kot prowviding the tatanus prophylasis

Incompiete examinalion of 1he surrounding Irawmatized

tissue for tooth fragmems:

«  Failure ba wam palisnts fhat any muma o weth may
disfupl the neurovascular supply ard leed o long-lenm
pulp nacrosis or mat resopdion.

@ & & & §

Patient’s History

a. Medical

. Dental

¢, Injury
i. How injury occurred
i, Where injury occurred
i, When inpury oocurmed

Check if Present and Describe

*  Loss of consciousness

*  Orientation o person, place and gime

*  Hemorthagebleeding from noselfearsora] cavity
L FT

. Vit

*  Headache

Amnesii

Spomtanecus dental pain

Pain on medication

LI I

Extraoral Examination

¢ Abrsionsfcontusions/lacerations/Ecchymosis
¢+ Asymmeiry
*  Hones
i. Mobality
il Crepis
mi.  Tenderness
#  Swelling
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The mouthguard, also referred toas gumshield or mouth
protector is “a resilient device or appliance placed inside the
mouth to reduce oral injuries, particularly 1 eeth asd

PDF REET@HNFOAReDONTOL O CA

Mouthguard can be classified inio 3 categories (given

by the American Society for Testing and Materials).

1. Typel
= Stock mouthgwards are purchased over the counter,
= [esigned to use without any modification.

2, Typell
= Mowth-formed. made from thermaoplastic material
pcdapted 1 the mowth by finger tongue amd biting
pressune after immersing the appliance in hot water,
+  Commonly used by athletes,

3. Type 111
= Custom-fabricated mouthguards.

= Prodisced om adental model by eather vacuum forming
o heead pressure lamination fechnigues.

= Bhould be fabricated for maxillary class | and 01
oocclusions and mandibulur class 1 ocelesions

= Bestoan performance,

Functions of Mouthguard

Fd

i

Protect the hps and intragral strectures from broising
and laceration.

Act as cushion and distribute Torces 20 thal crowi
fractures, root fraciures, loxation and avulsions are
avincled,

Protect jaw from fracture and dislocation of the
mandible,

Protect against neck injurics.

Provade suppor Tor edentulous space.

Prevent the teeth in opposing arches from violet contract.
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PDFREE COMUNI DAD G CA Pulpal Response to
m Caries and Dental Procedure

= |ntroduction '
= Pulpal Reaction to Dental Caries

= Response of Pulp to Tooth Preparation

* Response of Pulp to Local Anesthetics

= Effect of Chemical irritants on Pulp

* Response of Pulp to Restorative Materials
= Effect of Radiations on Pulp

= Effect of Lasers on Pulp

= Defense Mechanism of Pulp

How the Pulp Recovers

INTRODUCTION

By definition, pulp is a soft tissue of mesenchymal origin
residing within the pulp chamber and root canals of teeth.

Embryological studies have shown that pulp is derived
froan the cephalic neural crest cells. These newral cells arnise
from the ectoderm along the luteral margins of newral plate
and migrate extensively. Before going into details of various
pulp responses first we should have o brief idea about the
pulp histology.

The dental pulp is a connective tissue consisting of
ground substances cells and fibres. Dental pulp can be
divided o four Domes:

1. Cemtral Zones: Also called pulp proper and form o core
of loose connective tissue with larger nerves and bbood
veszels that distribute o the penpheral area of pulp.

2. Cell-rich Zone: This zone is the contral zone and is
composed of Gbroblast, undifferentiated mesenchymal
cells (Fig. 22.1). This acts as reservoir for the
replacement of the injured odontoblasts, Fig. 22.1: Zones of pulp
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3. Cell-poor Zone; Between the cell rich zone and the
odomoblest zong, = 4 space of round 40 pm in width
that is relatively free of cells also called the Zowe af

PDFREE M usprmisemaintiiney oillass. unmylinsed

nerve fibres, 1 may ol be apparent in young pulp or in
other teeth where dentin production is rapid.

4, Odowtoblastic Layer: 1 forms the outer ring of the pulp.
It is located immediately beneath the predentin, The
odontoblastic processes are embedded in the dentinal
tubules and so this layer primarily consisis of cell bodies
of odomoblasts,

l::urlwnm af the Pulp
Merves

Vascular fissuas

Fibras

Ddantablasts

Fibrobiasis

Ground aubaianse
Intarshtial fluid

= Minor celluler componans.

L - L - L]

um;- Pulp is Unigue?
Enciasad by rigid minesalized dentin 50 & how complianca
Efvwirenrment

* Lacks true collateral blood supply

= Abilily fo forrm demlin throughout life

= Potential lor regenseretion and repair diminishes with aga

PULFAL REACTION TO DENTAL CARIES

Dental caries is the most commen roeute for causing irritation
tox the pulp, Dentul caries is bocalized, progressive, decay of
the teeth characterized by demineralization of the woth

Fig. Z2.2:

Radicgraph showing CARGUS 1006

Textbook of Endodontics

Fig. 23.3; Formsadion of irmflalion dentin in response 10 canes

surface by organic acads, produced by microorganisms. From
the carious besion, scids and other loxic substances peneirale
theough the dentinal mubules 1o reach the pulp (Fig. 22.2)

The Tollowing defense reactions take place in a carsous

toath o protect the pulp:

I. Formation of reparative dentin,

2. Dentinal sclerosis, e, redusction in permesbility of dentin
by narrowing of deminal ubules.

3, Inflammstory and immunological resctions,

The rate of reparative dentin formation is related 1o raie
of cortous aiack, More reparative dentin 15 formed in
response 1o show chronic caries than o acube caries. Fos
dentin selerosis 0 take ploce, vital odontoblasts must be
present within the twbules. In dentin scherpsis, the dentinal
iubules are partially or fully filled with mineral deposits,
thus reduce the permeability of dentin and hence a2t as a
barrier for the ingress of bacteria and their product
(Fig. 213}

INFLAMMATION UNDER CARIES

The bacterial toxins, enzymes, organic acids and the
products of tissee destruction show inflammatory response
in the pulp. The degree of pulpal inflammation beneath &
carigus besbon depends on closeness of carious besions with
pulp and permeability of underlying dentin,

The pulp underlying reparative dentin remains relatively
normal until the carious process comes close 101, The
bacteria are seldom seen in unexposed pulp, When the pulp
is exposed, bacteria penewrate the infiected dentinal wbube
and gouse beginning of inflammition of the pulp. The pulp
does not become inflamed until the reparative dentin is
invaded and wide areas of dentinal twbules are
demineralized.

The dizgnaosis of extent of pulpal inflammation under
iz carions besion is ditticult, Many Factors play an importani
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rele in determining the nature of carious process in hard
dental tssees, The rate of canous process is influcnced by
following factors:

PDFREE CEvEce ST TOLOG CA

. Compesition of the tooth
Salivary Mow
Type of bactenal Mora
Oral hygiens
Age of the person
Buffering capacity of the saliva
Antibacterial substances present in saliva,
The early evidence of pulpal reaction o caries is seen in
underlying odonioblastie lnver, There is reduction in number
and size of odontoblast cells biodies, change in the shape of
odontoblasts, i.e. from tall and columpar o flat and cubosdal
before any inflammatory changes seen in pulp. Concomitant
with the changes in odontoblastis layer, hyperchromatic line
may develop along the pulpal margin of the dentin, which
indicates disturbance in normal equilibrium of the
odontoblasts. In addition to dentinal changes, antibodies ans
also produced by the pulp. These antibodies act against the
aniigenic component of dentol canes. Immunoglobolins [pG
IgM, IgA, complement components ete. found in the
odontoblasts and adyacent pulp cells are capable of reacting
against the invading microsrgamisms, The presence of
bacterial antigens and immuncglobuling emphasize the
imvolvement of specific immunologic renctions during
canious process, The persistence of dental caries provides a
cotinuous stimulus for an inflammatory response in dental
pulp. The pulp protects itself in many ways like by formation
of sclerotic dentin and eluboration of reparative dentin eic.
[ acwie cories, the cares progress more rapidly than
the formation of reparative dentin and chroric inflammatory

RO A

o OHOH O

Fig. 22.4 ; Efact of canes on pulp

) s

cells become apparent in the pulp tisswe, Initially they are
small in number but as the carious lesion comes closer o
pulp, more and more plasma cells, macrophages and
Iy mphocyies are seen in pulp. Finally, the pulp gets exposed
(Fig. 22.4).

The pulp rescts st site of exposure with infiliration of
inflammatory cells, In the region of exposure, small absoess
develops consisting of dead inflammatory cells and other
vells, The remainder of the pulp may be uninflamed or if
the exposure is present for long time. the pulp geds converted
it granulation tissue. The chronic inflammation can be
purtipl or complete. depending wpon the extent wnd amoant
of pulp tissue involved.

Az the exposure progresses, partial necrosis of pulp may
be followed by tofal pulp mecrosis (Fig. 22.5). The drainage
i= one of the important fector which determines whether
puirtinl or total necrosis of the pulp occurs. If pulp is open to
oral fluids, the drainage occurs and apical pulp tissue
remains uninflamed. But if the drainage is nod possible,
entire pulp may become necrotic (Fig. 22,63,

Fig. 3.6: Radiograph showing grossly carious Soath
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Pulp wain scalorod chmone infsmmeasiory ools
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] Aveas of small abecoss Tormation within tha pulp I

I Chiomis axposurs af puip lissis I

I

| Chronic partial pulpitis |

!

Binckage Chvori bolal
Acute dinical | —— pulpis
ansiaibalion | e—— A;I
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RESPONSE OF PULP TO TOOTH
PREPARATION

The principle aim of operative denfistry 15 10 preserve as
much of healthy tisswe as possible (o enable pulp o respond
b future epasodes of discase o larogenic trawma, Pulpal
inflammation resulting from the operative procedures is

often termed as Dentistogenic pulpitis,

Faciors Afiecting Response of Pulp o Tooth Preparation:
*  Pressune

= Haat

= - \fibrahion

= Aamaining dantin thackness

»  Themnal and mecharical injury

* Spaad

*  Malire ol cufling ssirumenis.

Irritating Agents of Tooth Preparation

A tooth preparation introduces o nember of irmitating factors
o the pulp (Fig. 22.7). The actual cutting of dentin, in as
much s every square mm contains 30000 145 000 dentinal
tbules can irritate many millions of odontoblasis.

The pressure of instrumentation on exposed dentin
characteristically causes the aspiration of the nuclen of the
odontoblasts or the enting odontoblasts themselves or nerve

Textbook of Endodontics

Degiceatian Disinfecton of cavity
Haat Ak Btching
E:h.‘:: Restaralive matenals
Elr'.'qu_ Impresssion matenals
| Chesmical wmbanls
'\ Irfammalian
l

ot tha pulp

Pulpal damage I

Fig. 22.7: ENact ol Iriants on pul

endings from pulp tissues into the dentina] (ubules, This
will obviously stimulate odontoblasts, distorb their meda-
bolism and may lead to their complete degeneration and
disintegratiom. This can occur by excessive pressure of hand
or rotary instruments, eapecially in decreased effective
depths. Sometimes this pressure may move some
microorganiams from infected cavity floor or wall into the
pulp, kesding 1o il arritation,

The type of culting instruments used has variable
irritating factors. Sharp hand-culting instruments in which
the epergy used with tham is completely dissipated in the
actual culting are the most biologically acceprable cutting
FRELTUITHENTS,

Rotary cutting instruments are alse biologically
acceplahle, if used over effective depihs of 2 mm and moee,
and with proper coolants. This is e with carbide than with
alee] burs, as the former ane mone cool-cutting than the laes.
Riotary abrasive instruments are nol recommended fos
cutting b wital denting as their abrasive action elevates the
temperature of surrounding dentin. This is because the
cergy used to abrade is more than that used to cut. Riotary
abrasive instraments may also crush vital dentin moch moee
than any other cutting instruments. Therefore, abrasive
aetions shouwld be confined to the enamel und the superficial
I mrn of the dentin, as musch as possible.

The depth of the cavily is the maost disadvantageous
cxasperating factor to the pulp. Most important is the
thickness of the dentin bridge between the Moos of the cavity
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! Pulpal Response to Carles and Dental Procedure }

andl the roof of the pulp chamber, also rermed as the effective
depth. Lesser 15 the effective depth, more destructive the

pulpal response will be:

PDFREHedtfvifietida s hetathd wo@@Eraging factor. If the

pulp temperare is clevated by 11°F, destructive reaction

will oceur even ina normal, vital periodontal ongan. Lesser

temperatures can precipitate similar responses inoalready
vt organs, That “hear™ 1= @ function of;

a. RPM, i.c. more the BPM more is the heat production.
The most debeterions speed s From 3000 10 30,000 pm,
In decp penetrations of dentin without using coolants,
e, pin holes, the cutting speed must ol excesd 3,000
TP

b, Pressare 15 direcily proportional to heal generation,
Whenever, the RPM's are increased, pressure must be
correspondingly reduced. Instrumentation pressure
should not be more than four ounce when using high
speed and twelve ounce when using low speed,

c. Swrface area of contact, which is related to the size and
shape of the revolving ool. The more the comtact
hetween the toodh strectures and revolving tool, the maore
i% the heat generation. Heat cremes destrection in the
pulp tissues, coagulate protoplasm, and bum dentin if
the temperature is amply elevated.

d. esiceation. if ocourring in vital dentin such that water
i the protoplasm of Tome's fibers is eliminated. can

-
e

ST ko

Fig. 2.0 Aspiration of odonioblasts inlo tububes dus o desocation

) se7)

case aspiration of the odontoblass into the wboles
(Fig. 22.8). The subsequent disturbances in their meta-
bolism may lead to the complete degeneration of
odonioblases, Desiceation increases the permeabality of
the vital dentin o irritants like microorganisms or
restorative materials. So care musi be taken o keep a
prepared tooth moist during preparation, IF air alone i=
applied, remove only debras and extr modsiure from
the operative field, and not the dentin’s own moisiure.
A spray of air and water is satisfactory coolant to dislodge
attached debris. Coolont spruys should be used even in
ne-vital or devitalized woth strectures, since the e
will barm the ooth structures, and these burmt areas will
be sequestrated later leaving a space around the
restoration where failures can occur.

Vibrations which are measured by their amplinode or their

capacity and frequency (the number / unit time) are an

indication of eoceniricity in rotary instrumends. The higher

the amplitude, the more destructive may be the response of

the pulp. The reaction is termed as the Rebound Response

which is due 1o the effect of the ulirasonic energy induced.

It is characterized by

I. Disruption of the odontoblasts in the opposite side of
the pulp chamber from whene the cavity is prepared,

2. Edema

3. Fibrosis of pulp fissees proper.

4. Changes in ground substance.

In addition to affecting the pulp tissues, vibration can
create microcracks in enamel and dentin. These cracks may
transmil and coalesce, directly joining the oral environment
with pulp and periodontal tissues. Vibeations also increase
the permeability of the dentin and enamel. The extensivensss
of preparation or preparation Hme is directly relased 1o the
extensiveness of the reaction of the periodontal organ, for
cxample a crown preparation will cause more response in
thee pulp than a Class | preparation. Mot all persons will
have the same reaction 1owands the same irmitant. Also the
individual variations in pulpal response can oceur that is
teeth in the same person can react ina different way towards
the identical irritant, This is because of muluple faciors like
cellularity and vascularity of the pulp, age, heredity, and
other unknoamn factors, The uliimate effect on periodonial
argan is due to a cumulative effect of decay, cavity
preparation, instrumentation, placement of the restorative
materials and finishing procedures. So during a tooth
preparation it should always be remembered that the
periodontal organ has been already irritmted before the
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instrumentation and it is going to be more irritated by the
restoration procedures.

P DF REFachtos/Bfidcigne bepdnes @EIE o Irritants:

Celulanty of the pulp
Wesculanty of the pulp
Aga

HeEredity

Lnknoeen factars.

REMAINING DENTIN THICKNESS

Remuining dentin thickness (ROT ) berween the floor of the
cavity preparation and the pulp chamber is one of the most
important factor in determining the pulpal response, This
measwrement differs from the depth of cavity preparation
since the pulpal floor in deeper cavities on langer eeth may
be Far from the pulp than that in shallow cavities on smaller
teeth,

Mmmnmiﬂmimﬂ
In human teath dentin i approdmataly 3 mm thick
v Dgnlin pefmeability iIncraases with decreasing ROT
¢  ROT of 2 mm or more affactively preciudes restarativa

damae bo the puip
Al RDT of .75 mm, affects of bactariad invasion are sesn
*  \When ADT is 0.25 mm odonbablastic cell death is seen.

The amount of remaining dentin undermeath the cavaty
preparation plays the most important fole in the incidence
of a pulp response. Generally, 2 mm of dentin thickness
between the floor of the cavity preparation and the palp
will provide an adequate insulting barrier aguinst imitants
(Fig. 22.9). As the dentin thickness decreases the pulp
response increases. [t is seen that response of culting occurs
only in arcas beneath freshly cut dentinal tubules not lined
with reparative or imegular dentin. In presence of reparative
dentin only minimal response will occur.

Fig. 32.8: A5 deriin ihickness decraases,
fhia puUip MESPONSE INCrOASOS

Textbook of Endodontics !

THERMAL AND MECHANICAL INJURY

Cutting of dentin with bur or stone always produces
somee amount of heat which is determined by severul factors
such as:

i. Size and shape of the cutiing instrament.

ii. Speed of rodation.
il Length of time, the instnoment is in contact with dentin,
iv. Amouant of pressure exered.

To reduce the effect of heat on the pulp, proper cooling
should he done along with cutting. As the thermal
conductivity of dentin is relatively low, there ane less chances
of injury to the pulp in deep cavily preparation than shallow
cavity preparation. Production of heat is most severe stress
for pulp. If higher temperature is reached during cutting
procedures. there are chances of severe damage of pulp. 1f
damage is extensive, cell rich zone would be destroyed and
chances of reparative dentin formation become less,

Blushing of teeth during or after cavity or crown
preparation has been seen in teeth after cutting. After dentin
is cut, the coronal dentin develops pinkish hwe and this hae
is due to vascular stasis in the sub-odontoblastic layer.

Speed of Rotation

Lilira high speed should be used for removal of enamel and
superficial dentin. A speed of 3,000 1o 30,000 rpm without
conlant can cause pulpal damage. 1t should be kept in mind
that without the use of coolant there is no safe speed. High
specd cutting is disadvantageous when burs are countersunk
i the dentin, since water is excluded in a confined region.
High speed withowt coolant can produce burning of dentin,
which in tum affect the integrity of the pulp.

Mature of Cutting Instrument

Thermal damage to the pulp was greater with steel burs
than with carhide burs, because of greater heat produced by
stee] burs. Uncooled carbide burs and diamond instraments
produce severe damage to the dental pulp. Diamond burs
cause most damage fo pulp doe to its abrosive action und
need for increased pressure. Largper size burs cause greater
damage due to increased heat generation, cutting of larger
arca and reduced effectiveness of the coolants, Improper
use of handpiece, use of old, broken down and damaged
handpiece can cause pulpal damage from eccentnc bur
rotation and heavy cutting force necessitated by podr borgue
charucteristic,
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Basic Rules Tor Use of Diamond Instrurments
« Should ba used at high spaed
- Appy light pressure

PDFREEs Gl inodes 62T OLOG CA

* Use of dragging motion rather than pushing.

Lise of Coolants

I deegy cavities air blast should not be used wdry the cavity,
mstesd cotton pellets should be used, Adar blast can cause
desiccation of dentin which con damage the odontoblasts,
Water spray is considered as the weal coolunt. Studies have
shown that immediate domage was less in water coobed tecth
and also repair responses were better when comparsd with
ather coolants,

Coalanis are Masl EMfective Method 1o Reduce the
Thermal Damage. Soma of the Commaonly Used Coolanis
are:

® Mm‘r

= A and ‘Waber

«  ‘Watar

= Waler through holkow Bur
= Water jBt.

Reguisites of water conlanr

a i should have sufficient pressure.

b. 1t should be directed at bur teoth junction,

. Ideally water should be delivered from both sides of
instrument.

RESPOMNSE OF PULPF TO LOCAL
ANESTHETICS

Vasoconstrictors are added to local anesthesia for the
purpese of prolonging anesthetic effect by reducing the
blood flow in the arca in which anesthietics is administered.
The mest commaonly wsed vasoconstrictor is epinephrine. [t
his been shown that epinephnne causes decrease m pulpal
blood flow, The length of flow cessation and the
concentration of vaseconsirictor are directly related o each
other, Liow oy gen consumlion in the pulp helps the healhy
pulp to withstand a peried of low blood flow when a
vasoponstrictor is administered 1o it However, the prolonged
reduction in cxypen transport could imerfers with cellulor
mectiabalism and alter response of pulp to mpury,

T

Fig, 32.90; Inrapulpal anesthasa achissd by injaciing he
anesthebo inko pulp Bssue undar pressun

Effects of Local Anesthetics on the Pulp

= Vasoconsiriclor of local anesthetc (LA) pabarlises and
profongs anesthatc effect by reducing Blood flow in tha
ArEL,

* Local enesihatic with epinephnine can significanthy
decrease pulpal blood flow

= Reduction in Blocd flow dwing & resiorative procaduna
could lead fo an norease in concentration of irmtants
accumulating within the pulp.

The intrapulpal anesthesaa s achieved by injecting the
anestheiic into the pulp tissue under pressure (Fig. 22100,
The resultant anesthesia i= atirbuted fo:

*  Pharmacologic action of anesthetic on nerve cell
mermbring

= Circulatory interference from the mechanical pressure
of injectson,

Though pulp can withstand decrease blood flow but
when blood Mow is completely amested or decreased for
prolong time, the accumulation of the vasoactive agents
pocurs oo the exvrscellolar COMPArtment of |,'||.|||1-. Tha
pocwmulation of these substances and other metabolic waste
products can cause permanent damage 1o pulp,

EFFECT OF CHEMICAL IRRITANTS ON PULP

The pulp s subgecied fregquently 1o chemacal imitation from
materials generally used in denisiry, Vardous filling materials
produce some immitation ranging from mild w severe, as do
visrious medicaments used for desensitieation or dehydrstion
of the dentin.
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Fig. 22.11: Pathways ol marginal eakage

Propertics of a material that could couse pulpal ingury
are ils cytotoxic nanere, acidity, heat evolved during setting
and marginal leakage (Fig. 22.11).

Factors Influencing the Effect of Restorative Materlals
on Pulp:

¢ Acidiby

=  Absarption of waber fram dendin during satting

v Haalt generated during setling

*  Poor marginal sdaptation leads bo bactarial panetrafion
»  Cyloloxicity al matesial

DENTIN STERILIZING AGENTS

|. Silver Nitrate: Silver salts diffuse rapidly through the
dentinal ebules and apant from the depth of the cavity,
ultimately reach the pulp tissue, causing an inflammatory
reaction in the pulp. Also, the silver nitrate can penelrate
iniee dead tracts, ioregular dentin, sclerosed dentin and
calcifie hirrers,

2. Phenol: Phenol is known for its cytotoxic effect though
it has been used widely in the past. [t has shown by
various studies that phenol causes incrense in dentin
permesbility which may further result in greater pulp
damage. Its use has declined mow because of 15 poor
sterilizing ahility and greater irmitating qualitics,

1, Camphorated parachlorophenol and penicillin: A
combination of parachlorophenol and penicillin wis
found to be an effective sterilizing agent for deep
cavities. But studies have shown that this combination
produces the pulpal inflammation. Also the local use of

( Textbook of Endodontics

penicillin 15 nod advocated because of its potential for
sensitization of the patient.

CAVITY LINER AND VARMNISHES

The wse of cavity liner is advocated under restorative
material to reduce the sensitivity of freshiy cul dentin and
o protect pulp (Fig. 22125, Unlined cavities restored with
composite resins have been shown o contain dense
aceumulbation of bacteriz, probably from contraction of the
restorations. Toxic products from such bacteria muy be
instrumental in causing inflammation of the pulp.

Saals in
seand danlin

Lirmr af| Z0E or '

calcium Frydroxsls

Fig. 22.12 Use of lines and varmrssh undér réslcrabon

RESPONSE OF PULP TO
RESTORATIVE MATERIALS

Calcium Hydroxide

Calcium hydroxide has been uwsed in dentistry for past many
yeurs because of s following features:

[. It causes dentin mineralization by activating the enzyme
ATPase.

It stimulstes profiferation of pulp fAbroblusis,

It stimulates reparative dentin formation.

It formes a mechanical barmer, when apphed to dentin,
Because of high pH, it neutralizes acidity of silicate and
zing phosphate cements,

Calcium hydroxide dissociates inio Ca™* and OH" ioas.
the OH" jons newtralize the (H*} hydrogen ions from
acids of cement.

I extremely. deep cavities with microscopie exposure,
it is recommended that calcium hydroxide should be applied
followed by sine oxide eugenol or zine phosphate ander
the restoration (Fig. 22.13), But, when pulp exposure does
nid exist, zine oxide cugenol is preferred over calciom
hydroxide becwuse of its leas! imtating, most pallatve and
anisdyne offect Calciom hydroxide does mol significantly
depress the nerve impulse activity and thus should not be
wsed 1o reat panful pulpitis

ol o

i

=l
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Fig. 22.13: Use of base o pralect pulp

Zinc Oxide Eugenol

Zin: oxide evgenol is temporary filling material that is also
used for provisional and permanent cementation of crowns,
bridges, inlays and os liner and base. OF all the filling
materials, it has always been considered the safest from
biological aspect. Zine oxide cugenol has been used as an
anadyne for pulpal pain, The sedative effects are apparently
because of ability of eugenol 0 block or reduce nerve
impulse activity. This effect is obtained only when a
resisonably thin mix of ZOE is used. Another advantage of
ZOE is that there is no heat rise during seming,
lis di=advantages as o temporary filling material are:
a5 sofiness,
b, Lomg setting time
€. The ease with which it may be displaced by biting stress
before setting,

Zinc Phosphate

Line phosphate cement can cause severe pulpal damage
because of s irritating properties. Toxicity is more
pronounced when the cement is placed in deep cavity
preparstions, In desp cavities, zine phosphate cement should
mol be used without an intervening liner of zine oxide
eugenol or calcium hydroxide, Thick mixes should be used
b minimize pulp irritation and marginal leakage. The pulp
may be alfected by the components of the material, the heat
that is liberated in setting, and the marginal leakage that
permits the ingress of irritants from salivi. The pulpal injury
from the cement is mainly due to margingl leakage rather
than to ifs toxic chemical properties.

Zine Phoasphate: Effect of zing phosphate on pulp are dus ho:
=  Components of zine phosphate

*  Acidic natura

*  Heal produced during setling

*  Marginal leakaga,

Fulpal Response to Caries and Dental Procedure

) T

Reules of Microleakage

= WWithin or wvia the smear layear

«  Between the srmear layer and the cavity varnish / cement

* Batwasen the cavity warnish/cemani and restorative
rialerial

Zinc Polycarboxylate Cements

Zinc Polvcarboxylate Cement contains modified zine oxide
powder and an aqueons solution of polyacrylic acid. I
chemically bonds e enamel and dentin and has antibacterial
properties. Polycarboxylate cement is well tolerated by the
pulp, being moughly equivalent o Zinc Oxide Evgenol
cerments in this respect,

Glass lonomer Cement

It possess anticariogenic properties and is well wolerated by
the pulp. Toxicity diminishes with setting time. Tis pH at
mixing is 233 and after 24 hours it is 5.67.

Amalgam

Amalgam has been used in dentistry since ages. It is
considered one of the safest filling materials with least
irritating properties. Even if varnish is not employed, within
it periodd of few weeks, margina] seul develops between the
tooth and the restoration due o as cormosion products, 1
has been shown o produce discomfion due o its high thermal
conductivity. 50 liners or bases are necessary o provide
thermal insulation.

Effects of Amalgam on Pulp:

= Mild o medarate inflammation in deep caries

=  Harmful effects due to comesion products

= Inhibition of reparative dentin formation due to damaga
bk odaniobalsts

«  Coppes in high copper alloy is toos

*  High mercury content axers cyloioxic elfects on puip

* Post-operative thermal sensilivily dua 1o high tharrnal
conduttivity.

Precautions to be taken while using Amalgam as
a Restorative Material

1. Use of cavity liner or base under the silver-amalgam
restoration (Fig, 22,13
2. Use of varnish restocation and at the margins (Fig, 22,140

WWW.;BfDEFbBﬁ)E.com




PDFREE

WWW.HIGHDENT.IR
O 5018 9 Oljlusluss Hloss

Fig. 22.14: Lisa of varnish bangath amalgam msiorabion

Posi-operabive sensdlivity of amaigam ocows bécause ol
expansion and contractan of fuld presant in the gap betweasn
amalgam and the cavly wall Ths llud communicates with
flurd i subjacant dantinal tubwe, Any varation in tempsaralure
will causn axial movemend of fud in the lubues which funbes
shimulates the narve fibres, thus causing palin,

RESTORATIVE RESINS

Restormive resins have been wsed in dentistry for past many
years. Despite of having several advantages, they are not
considered best matenals becoese of their high coefficient

Texthook of Endodontics :

of thermal expansion and polymerization shrinkage, which
results in marginal leakage, subsequently the recurment caries
and ultimately the pulp damage. Monomer present in
cOMmposite resings also acts a5 #n ritant o the pulp, Though
margimal seal can be improvesd by acid ewching of beveled
enamiel and the use of bonding agent or primer but studies
have shown that initial marginal keakage tends to deferiorate
a5 the elched composite restomtion ages,

Mewer composite materials, filler systems, catalysts and
methods of curing, have shown improvement in
polymerization characteristics and lower coefficient of
thermal expansion but still many researches have shown
that all composite resins irrtate pulp though to different
degrees, Some have been found more irritating than the
others . I has been seen that unlined composile resins are
harmiful 1o the pulp becouse of bacteral contamination
beneath the restoration so the wse of cavity liner is advocated
undder composite restoration (Fig. 22.15%

Liners containing calcium hydroxide have shown to
provide good protection against bacteria. Zine pxide eugenol
liners should not be used with composite resins since they
interfere with polymerizaion of composites,

Spalad mangin

Fig. 22.15: Rnsporsa of pupodenting compiex to mid and sevana injury
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Acid Etchants

Acid etching is an important step in the placement of
s acad edchant is 37
wﬁlha‘r acid eiching
does pot cause pulpal injury, Biching resulis in opening of
the dentinal mwbubes and increases dentin permeability. On
the contrary acid etching alse enhances bacterial penetration
af dentinal whuales.

E L Ik |

EFFECTS OF PIN INSERTION

Pins are used in amalgam restoration Tor bulding up badly
broken tooth or to support amalgam resteration. The
imsertion of pin resubls in;
i, Dentinal fraciures and unnoticed pulp exposure
(Fig. 22.16).

ii, Imcreases the pulp irvitation of already siressed pulp
(inflammation of pulp directly proportioned o depth,
extensiveness of decay),

iii. Cements used for pins add more irmitation o the pulp.
To reduce continued irritation from the pins, use of
calcium hydroxide is recommended,

Rk boradive malerinls

@, Frachons] rectoration
b. Separation of pin
from restoration

. Fraciure of pin

d. Ssparation of
pin from denfin
&, Frachurs af dantin

Fig. 2216: Feve possible locations of pin retained resioralians

IMPRESSION MATERIAL

The taking of impressions for inlay and crown fabrication
alsoexposes the pulp to scrious hazards. Seltzer et al showed
that pulpal trauma can occur when more pressune 15 appliesd
while taking impression, When the modeling compound is
applied to the cavity or full crown preparation, a pressure
is exened on pulp. Also the negative pressure created
in removing an impression may cause odontoblastic
aspiration.

) 373

EFFECTS OF RADIATIONS OMN PULP

The basie cellular effect of lonizing radiation is nerference
with cell division. Radiation damage o weeth depends on
dose, source, and 1vpe of radiation, exposere factors, and
stige of tooth development at the time of ymadiafion, In
developing homan teeth, the extent of damage depends on
the armount of riation and the stage of tooth developrmsent
at the time of imadiation. Heavy doses ot the earlies) stupe
of development can cause compleie failure of the woth ko
develop, mild doses can result in root end distortions and
dilacerations, Circulatory disturbances in the toth germ are
also manifesied by the presence of dilated vessels, hemorr-
higges and endothelial cells swelling. The odontoblasts fail
to function normally and may elaborate abnormal dentin,
and amelogenesis is retarded or ceases. In the later stages,
fibrosas oF atrophy of the pulp may occur, The pulps of fully
formed human teeth may be affected in patients who are
exposed to radiation therapy. Relative dosage, mature
odontoblasis appear 10 be extremely radio-resisiant.
However, in time, the pulp cells exposed o the ionizing
radiation may become necrotic. The effects appear to be
related 1o vascular damage and interference with mitosis of
cells. The salivary glands are also affected.

Eflects of Radiaiions:

=  pderterancs with call deision

=  pild doge can cause ngol end dieslorbons and dila-
carabons

o Heavy doses ol e sarkast stage of develspmant can
cauge complete telure of 1ooth to develop

= Abnormal denlin lormalion IS seén @ soma casas

= Retardation or cessabon o enamal farmalion

+ Fibrosis or atrophy of the puip

=  Salvary glands are also affeciad,

EFFECT OF HEAT FROM ELECTROSURGERY

Heat may be delivered o the polp by electrosurgical
gingivoplasty. In a study it was seen that when the electrode
fip conlacted Class ¥V amalgom restoration electrosurgical
current was delivered for not more than one second with a
fully rectified unit, the pulps becamse severely damaged. Bt
ni damage to the pulp was nodiced from the application of
current to unrestored teeth, The contact of the actvated
clectrode with the gingival restorations to no maore than 0.2
tr (L4 seconds would be more compatible with clinical
usage. However, longer periods of exposure to the
electrosurgical currents produced severe pulpal damage,
Even the placement of the calcium hydroxide base, coverad
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INTRODUCTION

In field of endodontics, dentist commonly faces the
problems regarding pain, onxiety wnd infecton, Accondingly
clinickan has o be well prepared to use drugs, which help
b serlwee these problems, Pain and ansiety though are entinely
different problems. yet they are closely related. In
emndodontics, pain control often proves 1o be more of o
difficult problem than management of anxiety. bat because
of this difficulty in achieving effective pain control, patients
often anticipate the experience with great deal of smxiety,
Pain management is an integral pan of endodontics. Pain
from a pulpitis or apical periodontitis that produces the need
for endodontic therapy miy be unbearshle without analgesic.
Also a similar degree of pain may follow appointments in
which canals are enlarged or filled, particulasly when the
apical constriction is violated or following a surgical
procedure, Analgesics may be necessary before an
emergency appointment. Proctice of endodontics requines
& thorough understanding of pain mechanisms and
management. In addition o pharmacelogical effectiveness

Introduction
=  Anxlety Control
= Pharmacosedation
— latrosedation
* Pain Conirol
= Dpioid drugs
— Hon-opioid drugs
Infection Confral
Antibiotics
— Classification
Factors Affecting Selection of Antiblotlcs
Commonly Used Antibiotics
Guidlines for Antibiotic Prophylaxis
Reasons for Failure of Antibiotic Therapy

Pharmacology
in Endodontics

of drugs many people have a positive psychodogical reactson
o the prescrption.

Because of common beliel that root canal reatment 15
very complex in nature and there may be severe pain as
merve removal will 1ake place From rood canal, patient may
suffer from mild to severe apprehension. Alsoe, dental
incident or the stories told by other persons about their dental
experience couses further dental Fear in patient™s mind, When
this reaches a degree that produced alteration of physiologic
and psyehological funclions, preoperative sedation is
reguired wsually in the form of sedatives or tranguilizers. In
the present day pharmacological drugs are available that
work directly against anxiety without much of side effects,
making dental treatment easier for the patient and the
practitioner, enabling more patients (o receive opdimal dental
Cire.

ANXIETY CONTROL

Certain patients enter the office in such a state of
nervousness or agitation that they even find taking of
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radiographs. almost unbearahle. Some of them who surwasdly
appenr nomal may also be suffering from severe inner
apprehension. A kind, supportive and understanding s

wi N -HEW' %&mh feelings will
FRARE 2 GTE }'ﬂﬂlgr_ut& ancd usually yield acceptable response,

When an apprehensive patient is rested inthe dental chair,
clinician should try 10 recognize the cause of anxiety. Doctor
should spend some time at each visit speaking with the
patient, anxiety may be expressed o that time.

A waricty of techniques for management of anxiery are
aviaulabbe. Together these technigues are fermed as spectrom
of pain and anxiety control, They represent a wide ramge
from mon drog techmique to general ancsthesia.

O the whole there are two mapor bypes of sedation, first,
requiring administration of the drugs {pharmacosedation)
and second , requiring no administration of drugs
{ latrosedarion).

Pharmacosedation

Sedutives and tranguilizers are drogs that are CHS
depressants and decrease cortical excitability, Both have
sirmilar sctions reducing abnormal and excessive response
to envirommental simations that produce agitation, tension
andd anxeety,

Sedative is a0 drog that subdues excliement and calms
the subject without inducing sleep but drowsiness may be
F'l’t'ﬂ!il].ﬂl!‘d.. Sedanon mefert 1o decreased T IVEess T
any level of stimulation and 18 asseociated with some decease
in motor sctivity and sedation. Al higher doses sleep may
Do

Tronguilizers do not produce sleep and serves effectively
to block intolerant and overly aggressive reactions, Wilh
tranguihizer wse, no attendant 15 required to the clinic as
driving is not contraindicated with tranguilizers. It also
eliminates more objectionable types of patient defense
reactions and produce acceptable relaxation, Ambulatory
putient for whom sedotives are prescribed must be wamned
against driving at the completion of appoiniment.
Tromepuilizer themselves do not produce sleep bat may relax
the [!lu]!i.-l!l:'l[ 1 sich a dﬂgree that extreme drowsness aall
develop. This = particularly true where stress or lack of
sleep is caused by some emotional factors, Therefore,
seddatives and tranguilizers both should be prescribed in
lower dosages for patient without prior expericnce of
ingestion until some indication as 1o the degree of relaxation
produced by a given dose is determined.

Short acting barbiturates and their substitutes are
excellent foruse with endodontic therapy. Initial dose showld
be given the night before the appoiniment o ensure restful
night, with another taken 30 min before the patient is seated
for the treatment. Patients requining sedatives should be
seei in the moming.

T
Barbiturates

Barbwurates depress all areas of TNS but reticular activating
svstem is most sensitive, its depression is primarily
respomsible for inability to maintain wakefulness.
Barbituraies don’t have selective antianxiety action. They
can impair learming, short erm memory and judgment.

Shart acting barbiturales are used in endodontics which
ane:

a. Butobarbitone

b. Secobarbitone

c. Pantobarbitone

Barbiturates are wiell absorbed from gastrointestinal tract.

The rate and entry of the drug in CNS depends on Lipid
sojubiality.

Drrugs Dosage
A, Penbobarbital a. For relaxed patient — 30 meg
(Membutal) night bedore appointmant and 30-
&0 my 30 min. bafore
appairrmant
b. For heavier sadation — 30 mg
night before appointmant and
#0 mg 3 min bafore appoint-
mend.
B. Sacobarbital 50 myg night bedore appointmeant and
[Saconal) 50 my before apponbment
. Ethinamata 1-2 tab night before appointment
(Wakmid] and 1 tab. 20-30 min before appont-

meant

Contraindications of use of Barbilurates

I, Acute Intermitbent porphyria — By inducing microsomal
enzyme (8 aminolevulinie acid svothetase) and increases
porphyvrin synthesis,

2, Liver and kidney disease

3. Severe pulmonary insufficiency,

4. Obsiructive sleep apone

Benzodiazepines
Amtianxeety benrodineepines ane:
Diazepam
Chlordiazepoxides
hazepam
Laoramepam
Alprazoedam

www.BfDerBﬁnE.com




WWW.HIGHDENT.IR
O 5018 9 Oljlusluss Hloss

o

Benzediazepines have a high therapeutic index.
Benzodiazepines acts preferentially on midbrain ascending
reticular formation ond on limbic system, Muscle relacation

PDF REEpradubddtly DA CDORT GirOBk: GPaction.

Benzodiazepines have different oral bigavailability and
intramuscular bipavailability. 1t depends on lipid solubility
and plasma profein bnding capacity.

Diazepam

The active metabolites of diarepam are desmethy| diarepam
and oxEEepm.

With prolonged use, its accumulation occurs which
resules in anxiolytic effects. lis withdrawal phenomena are
il

Doses

Oral Bowe — 5, [0 mg tab. night before appointment and
I tab. before appointment.
im. Route = 10 mg! 2 ml syange before appoiniment,

Triazolam

Half life of about 3 hours, so popalar for dental procedures,

* Wery potent, peak effect ocours in | hour
*  Does not sccumulate on repested woe

+  Higher doses can alter sleep architecture, produce anta
grade amnesia and anxiety the following day,

Midazolam

*  Extremely rapid absorption.
= Peak in 21 min.
*  Also used as an IV anesthetic.

Chlordiazepoxide

5 mg capsule therapy to stant day before appointment,
I capsule 3 times daily and | capsule morning of

dppaantmient.

latrosedation

It is & non-drug technigque of cousing sedation, A relaxed
and pleasant doctor patient relationship has favorable
infleenee on action of the sedative drugs. A patient, who is
comfortable with doctor, responds well 1o the drugs than
to patient who are anxious about the doctor and trestment
o b done. An effective effort should be done by all the
members of dental clinic 1o help allay the anxiety of paticnis.

Taxtbook of Endodontics !

PAIN CONTROL

Cdontogenic pain is usually caused by either noxious
physical stimuli or the release of inflammatory meditors
that stimulate receptors located on terminal endings of
nociceplive afferent nerve Nbers,

There are two type of nociceptors:
a, O = fibers
b. A — delia fibers

I humen dental pulp C fibers are found 8- 10 times mone
than A — delta fibers. There are unmyvelinated fibers, C fibers
are thought 1o have a predominant role Tor encoding
inflammatory pain arising from dental pulp and perradicalar
tissues, After activation C and A-dela fibers iransmit
nociceplive signals primarily via trigeminal nerves to the
trigeminal nuclews cadalis bocated in Medulla, Hyperalgesia
is caused by both peripheral and central mechanizma.

Pain control in endodontics though is not very diffscult
bt sometimes it becomes almost impossible tocontrol pain.
In emdodontics procedures the control of pan becomes
difficult mostly at the first apgointment. Once the pulp has
been extirpoted, the pain comes under contral, But before
imitiating the procedure, to avoid discomfort or pain and for
soft tissue onesthesia for rubber dam application, local
anesthesia injection is needed.

Analgesic can be taken either while local anesthesia 1s
atill effective or if o anesthesia was wsed. as soon as possible
after treatment. When a local anesthesia 13 wsed and
analgesic is preseribed the dentist must calculate the
anticipated duration of remaining anesthesia effectiveness,
The snalgesic should be ingested 30-600 minutes pror to
the wearing off of ancsthetic sothe drug will have sufficient
opportumity o take effect. Highly nervous or lidgety patients
meny metabolize rapidly, and thus the anesthesia lasts for
less thar the anbcipated duration,

Pain control can be achieved through;
Ohpanid drugs
Mos-oploid drags,

Dpioid Drugs

Generally narcotic (opioid) analgesics are used o relieve
acute. severe pain and slight to moderate pain. Clinician®s
therapeutis judgment determines which analgesic should
be prescribed. He must decide the sirength of the drug,
whether it 15 w0 be used alone or in compownd form, the
frequency of use and side effects associated with it. The
drags used most often are the mild, non-opioid analgesics,
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The opeoid receptors are located ot several important

sites in brain, and their activation inhibits the transmission
of nociceptive signals from irgeminal necleus 1o higher

PDFREE CBNuNipAm. OpGF @ls@@EtAe peripheral opioid

receplors.

Classification

b,

g,

Natural opium alkaloids:

— Morphine

— Codeine

Semisynthetic opiales:

—— Driacety] morphine {Heroin)
— Phuolcodein:

Synthetic opioids:

— Pethidine {Meperidine)

— Fentanyl

— Methadone

—— Diexiro propoxyphene
L Tramadal

—— Eilcheplazine

Oihers - Alfentanil. Sufentanil, Lenorphanel,
Dextromoranride.

Generally Codeine, Marphine, Tramadol, Propoxy-
phene, Hydrocoedeine and Oxyeodeine are used in
endodontic pain management.

Codeing

It is methyl morphine

Crocurs naturally in opium, partly converted nte
morphine in body

Grosd activity by oral route

It i= less potent than morphine and also less elficacious,
Codeing is 106 wo 1710 as analgesic 1o morphine
Comparative 10 aspirin il is more potent,

G mg Codeine = 600 mg Aspirin.

Side effects — Constipation,

Morphine

It has site specific depressant and stimulant actions in
CME
Degree of analgesia increases with dose

*  Dull poorly localized visceral pain is relieved berter than
sharply defined somatic pain

=  Calming effects on mood, insbility 10 concenirate

*  Depress resparslory centers, dexth in poisoning is due
10 resparatory Failure

= Oral bioavailability averages “% of parenterally
administered drug

= About 30% bound to plasma protein and high first pass
meetabolism present

+  Plasma (% = 2 = 3 hours

= Morphing is non cumulakive,

Doses =10 - 15 mg LM. or 5.

Side Effects

Sedation

Comnatipation

Respirmtory depression

Blurning of vision

Lrinary retention

Mawsen and vomiting

Blood pressure fall in hypovoluemic patients

Urticaria, iiching and swelling of lips

Amntidote — Maloxone (L4 — (U8 mg IV repeated every
2 — 3 min till respiration picks up; used in acote morphine
poisoning.

Dextropropoxypheng

Half as potent as codeine

Has a low oral : parenseral activity rafio

%2 = 4 = 12 hours

Abuse liability is lower than codeine

Mikd oral analgesic

Combination with aspirin and paracetamol is
supraadditive

Daoses—ad) — 1200 mg three tmes o doy,

Tramadol

*  Centrally acting analgesic: relieves paim by opioid as well
as adddinional mechanism

#  Injected IV 100 mg tramadod is equianalgesic to 100 mg
mosphine

#  Oiral bicavailabiliny is good {oral ; paremral ratiods 1:2)

e g g8 3 = 5 lowrs, effects last 4 - 6 hours

= [ndicated for medium intensity short lasting pain due to
dingnostic procedures, injury, sorgery ete, as well as
for chronis pain including cancer pain

= Abuse potential is low,
Side effects— Dizziness, nausea, sleepiness, dry mouth,
sweating

" @ @ & @ & @ @
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« It inhibits reuptake of serotonin and norepinephing, a
moneamine, hence, concomitant administration with

monoamine oxidase inhibitor drags s not recommencled,

PDFREE '8rof

HeOphy - ity characteristics
unmique mn%gmm oth physical and
peyehological addiction occurs, Marcotics are central
nervious system, depressanes and work synergistically
with all other CM5S depressants, Alcohol is contra-
indicated with narcotics. Narcotics patient must nod drive
or operate machinery. Marcotics wre combined with
acetaminophen of aspirin or an NSAID w make them
maore effective without excessive narcodic side effects.

Non-opioid Drug

*  Weaker analgesic
¢ They act primarily on penpheral puin mechanism also
in CHS o raise pan threshalid.

Mon-opioid analgesics interfere with membranc
phosphalipid metabolism, Mild analgesics interfere with
cycloosygenase pathway and reduce synthesis of
prostaglandin and reswlt is the reduction or elimination of
pain. More frequently wsed non-narcotic analgesics are
aspirin, acetaminophen, diflunizal, naprosen and ibuprofen,
el

Classification:
8. Anaigesic and ant-inflammatary
1. Salicylates —» Aspain
2. Pyrazalone derivatives — Phenylbutazone, Cxy-
phenbutazone
Indole darivatives — Indomathacin
Progiome acid derivalives —» Ibuprafen, Maproxen
Anthranilic scid darivatives — Maphenamic acid
Aryl-acetic acid derivatives — Diclofenac
Oxicam dervatives — Plrcoscam, Meloxicam
Pyrrolo-pyrole darivative — Ketorolac
. Sulpnaniite derivative — Mimasulide
150 Alkanones —  Nabumabone,
b. Analpesie but poor amt-inflammaron:
1. Paraaminaphanal dervatives — Paracetamaol
{Acelaminophan)
2. Pyrazclone derivative — Metamiool
3. Benzoxazocine derivates — Mafopam,

S R

Salective COX-2 Inhibitors:
s Folecoxib

«  Calecox

+ Elocoxil, sic.

MNEAIDS are very effective for managing pain of
inflammatory origin and by virtoe of binding to plasma
proteins actwally exhibits increased delivery to inflamed
tissue.

Textbook of Endodontics

Aspirin

*  Rapidly converted in the body to salicylic acid which is

responsible for most of acticns

Aspirin inhibits COX irreversibly. Return of COX

activity depends on synthesis of fresh enzymes

= Analgesic action is mainly dee to obiunding of peripheral
pain receptors and prevention of prostaglandin mediated
sensitization of nerve endings

* It has antipyretic action by promoting heat loss

*  Absorbed from stomach and small intestines
Flasma tb = 1520 min
the of anti-inflammatory dose — 8-12 hours,
Analgesic dose — 600 mg three times o day
Anti-inflammatory dose — 3-6 g f day or 100 mg / kg /
day.

Side Effects

* asiric upsel

Irreversibly inhibits TX A, synthesis by platelets thus it
interferes with platelet aggregation and pridong hleeding
e

=  Hypersensitivity and Idiosynerasy.

Contraindications
Peptic ulcer patient
Bleeding disorders
Chromic hiver disease

*  Pregnancy.

Precaution

Aspirin should be stopped | week before elective surgery.

Aspirin can be bulfered with chemicals such as
magnesium, calcium or aluminum compounds 1o decrease
stomach complaint,

Ibuprofen

*  Beuer tolerated altemative to aspirin

= Side effects are milder than aspirin

¢ Gastrie discomfon, naeses ond vomiting are kess than
agpirin.

Contraindications

*  Pregnancy

«  Peplic ulcer
Dipse—400-800 mg TDS.
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Piroxicam
+ ltis a long acting potent N3 AID

. adl i letzl o, las
POFREE. OOM TSI Sigernd: 99 perent plasa

*  Plasma %% =+ 2 duys

=  Huitable for use as short term analgesic as well as long
term. anti-inflammatory dnig

= Ringle daily administration is sufficient

Diose—20 mg BD

Diclofenac Sodium

= Well absorbed orally

=  Plasma 1% — 2 hours

= Epigastric pain, nausca, headache, dizziness, rashes are
side effects

= Castric ubceration and bleeding are less common

#  Used in postoperative inflammatory condition.

Dose—50 mg cight houwrly

Himesulides

¢ Selective COX-2 inhibivor

= Weak inhibatory action on prostag landin synihesas

#  Used prmarily for short lasting painful imflammatony
conditions like sports injury, sinusitis, demtal surgery,
post operative pain

*  Almost completely absorbed orally

Diose — 100 mg B,

PARA AMINO PHENOL DERIVATIVE
(PARACETAMOL OR ACETAMINOPHEN)

#  Cemral analgesic action, it raises pain threshold

«  Weak peripheral anti-inflammatory component

= Poor ability to inhibit COX in the presence of peroxides
which are generated at sive of inflammation

= Will absorbed orally

=  Plasma tYs —2-3 hours

=  Paracetamol is one of the most commaonly used “over
the counter”™ analgesia where anti-inflammatory acibon
i% Nl regpired

= One of the best dregs 10 be used as antipyretic

«  Much safer analgesic

Dz = 01.5-1 mg TDS

= Should be wsed cautiously in patients with liver disease
ar chroaic aleohol use,

T
Choice of NSAIDs

a. Mild w Moderate pain with linle inflammation -
Paracetamiol or low dose ibupriden.

b. Acute musculoskeletal £ injury associated inflammation
— Diclofenac or piroxicam, ibuprofen.

€. Short lastng painful condinon with mimimal inflam-
mation — Ketorolac, nefopam.

d. Exacerbation of acute pain — High dose aspirin,
indomethacin, piroxicam.

£, Severe pain — Aspinn, or combinstion with narcotic
drugs.

INFECTION CONTROL

In the usual picture, pulpal nvasion begins with the mixed
infection of aerobes and anaerobes. As the infection
increases, fora changes o obligate anaerobes and facultative
organisms because of oxygen depletion, One of the primary
goals of endodontic therapy is o eliminate a habita of
microorganisms in canal space, Thus thorough sterlization
is needed starting from the pulpal debrdement op o the
step of obiuration. It has been seen many times that chronie
infection persisis in perapical area, following rool canal
therapy. Studies have shown presence of bacteria in chronic
asymplomatic periapical radiolucent lesions, Though
antibiotics are considered as 1ol for fghting infection,
endodontic therapy mainly emphasizes the importance of
thorough debridement of canal apace,

When drainage from oot canal system becomes difficult
io obtain or when host resistunce is low or when vinlence
of attacker is high, antibiotics are needed.

ANTIBIOTICS

These drugs anack cell structure and metabolic paths, unique
1 bacteria and not shared with the human cells, Since
Flemming produced the first antibiodic over 60 vears ago,
dealing with infection, has changed,

Definition

These are substances which are produced by micro-
organisms, suppress or kill other microorganisms at very
low concentrations.

These drugs attack cell structure and metobolic pathways
aof bacteria bat not the human cells. Nowadays, oral and
systemic antibiotics are most frequently used so, the
thosowgh understanding about their pharmacelogic profile
is necessary. In this wpic, we will discus the indications,
wses e side effects of most commanly antibiogics.
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Classification of Antibiotics

Classification
I. Basad on spectrum of activity

PDFREE @OWN#W@@O\I’I’O_%E@M spectrum
Penicilin G

L Tetracychnas
i|. Sarepiomycin il Chloramphenicol
ili. Erythromycn
i Typa of action
1. Bactaricidal
8. Penrcilin and cephalosparing
b. Mstronidazole
c.  Fluogroguinolona I. Malidixic scid
i Clprafiaxacin
. CHloxacin
iv. Sparlloxacin
v. Gatifloxacn
d. Aminoglycosides i SRrepbormycen
iil. Amikacin
2. Primarily bactariosiaic
a. Sulfonamides
b. Tetracyclng
c. Chndamycin
d. Ernythromycin
L On the basis of amily
Pencillins
Cephalospotins
i 'I
Tetracyclines
Aminoglycosidas
Macrolides

Faclors Determining the Efliciency of Antimicrobial
Agenis

oS! didense

= Sowoe of mection

+  Tissue aflectad

= Margn of safety

= Baclerial suscepbibility / resistance (o agent baing used

Machanism of Action of Antimicroblal Agants

Action Antimicroblal Agents

1. Inhibition of cell wall Pencillins. caphalosporing
synthasis VANCHTYEin

2. Inhibition of prodein Aminoghycossdas, taba-
synihasis cycling chioramphenécol,

lincommycin
Ciprofloxacin, ofloxscin

galifiaxacin, metronidazoke

3. Intererance in trans-
criptionflranslation
of gemstic indlormation

4, Anbmetabolile aciions Sullonarmedes, rimeihopim

Texthook of Endodontics i

FACTORS AFFECTING SELECTION OF
ANTIBIOTICS

Selection of Antibiatic

Selection of antibiotic depends upan several factons like:
« Clinical diagnosis

«  ldenbficalion ol ausalive arganism

L] _lgﬂ

+  Severily of the disease

*  Drug resistance and toocity

*  Drug allengic raactons

= Costoof the therapy

*  Clinical diagnosic; A clinical diagnosis should be made
befiore initiating antimicrobial therapy.

*  Age of the paviene: Doug should be given acoonding 1o
age of the patient for example-Chloramphenicol 15 not
given to infants,

*  Sewerity of the disease: In general, antimicrobial therapy
should be considered for patients with established
orofacial infections, In mixed infections, a combination
of antimicrobial should be used.

= Pregmancy: Many antimicrobial agents should be used
with caution as these drugs cross placental barrier,

Divugs which can be given in these condittons are:

1. Pencillins

2. Cephalosporins

3. Ervthromycin

4. Lincomycin

5. Clindumycin

6, Azithromyein,

Drug Resistance and Toxicity

Dwug resistance should also be kept in mind while prescribing
antibiolic a5 s0me MCroOTEanisms are resistant o some
antibiotics.
For example: Some strains of staphylococct ane resistan
bor pendcilling then an alternative should be prescribed. Drug
toxicity usually occurs when there is defect in excretion of
drag. It is usually seemin hepatic and renal damage, Usually,
the drogs are cleared by two mechanisms.
1. By renal excretion
2. Mon-renal mechanism.

The mechanism of clearance of some commonly
prescribed antibiotics is described in tubulated form as
fodbonws:
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Machanism of Clearancs Benzy! Penicillin (Penicillin G)
Renal Excretion Non-renal s Mot very effective orally, therefore wsed im. or iv.
1. Peneilling 1. Erythromyen

P DF REE2. COMugiiDesODONT Gl Gl fSiding

3. *Cephalasparing
4. Aminoghcosidas
(" Cophalosponn peciudng cefopararona]

3. Chiloramphenical

Drug Allergic Reactions

Previous allergic reactions if any. to aptimicrobials should
be noded and aliernative should be prescribed.

For example: 11 a person iz allergic 1w penicillin and s
products, hefshe should be prescribed erythromycin,

Cost Therapy

Presemtly many drogs are avialable i the markel, Mewer
drugs are pdded from time-to-time which are usoally more
cxpensive but not necessarily more effective so proper
selection of antibictic s necessary.

COMMOMLY USED ANTIBIOTICS
Beta-lactam Antibiotics

I. Penicillins
2, Cephalosporins,

Mechanism of Action

= [Inhibition of cell wall svnthesis,

= Bacteria possess a cell wall, which is absent in
marmmalian cells

=  Bacierial cell contents are usually under high osmotic
pressure and the viability of the bactenia depends upon
the integrity of this peptidoglyean latice in the cell wall

= These drogs bind to bactenal cell surface receptons which
are actually enzymes involved in the transpeptidation
reaction

«  They also cose the inactivaton of the cell well hibior
of awtolytic enzymes in the cell well which resalts i the
enzymatic cell [ysis,

Classification of Penicilins

*  Banzyl penicilin (penicilin G), penicillin v

«  Penicilinase resisiam paniciling: Mathicillin, cloxacilin
* HBroadspectrem peniciling: Ampicilin, amoxgcilin

* Antipsaudomonal panicillin: Carbancillin

=« Easily destroyed by gastric acids

*  Bactericidal active agninst gram-positive organisms,
(Available in different form-crysfalline penicillin, procaine
penicillin, benzathine penicilling

* Addverse reaction; Anaphylaxis,

Penicillin V (Phenoxymethyl peniciliin)

#  This is not destroyved by gastric acid.
= Well absorbed orally.
*  Antimicrobial spectrume-similar to penicillin G

Penicillinase Resistant Penicillins

Penicillinase can inactivaie beta-lactam antibiotics. Chemical
modifications in the beta-lactamase ring has led 1o the
development of penicillinase resistant penicillins such as
methicillin and cloxacillin.

Broad-spectrum Penicillins
(Ampicillin, Amoxycillin)

»=  Effective aguinst gram-positive and grom-negitive
hacteria.

= They are destroved by beta-lactamase enzyme bt are
acid stable

= (Can be given orally

s Amoxyeillin is bener absorbed orally than ampicillin,
has lower incidence of diarrhea and has a similar
antrhactenal spectrem

Cephalosporins

= Broud-spectrum ol activity, effecthyve aganst gram-
positive and gram-negative organisms

# Adverse reaction = allergy,

{Usually patients sensitive 1o penicilling are allergic fo

.:'rlrr.|'|.:.|'.|'r|,:l|':lr.l.rf.lr.'.' izl

*  These drugs ane classified according to their antibacrerial
spectrum into first, second. third and founh generation
cephalosporins,

Generation Examples Specirum of activity
First geriration  Caphalexin Effaciive agans|
cephalesporing Cafadroxl Gram+ve
arganisms
Sacond genaraton Cafuroims Gragtar activity
against
el
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Comad...
Caphalosporing Cefaclor Gram +wa organisms

Kighsipla, H. infu-
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Third genaration  Cefotaxcme Less activity agains]

cephalesporing Celtriaxons Chram +¥& onganiams
Ceflazidime Psaudomonas,
Emterabactena
Gonmococn
Fourth generalion Celepime Emarccoct,
cephaloaporing Gommcocs
Erythromycin

= (Can be used in treating patients who are allergic o
penicillin

# Effective against gram-positive cocci, streptococc,
staphylococci

*  Bacleriostatic in nature

# This drug is penicillinase resistant and thus can be used
against staphyvlococcal infections

#  Well absorbed orally.

Tetracycline
Mechanism of Action

#  Inhibit bacterial protein synthesis

*  Bacteriostatic in natwre

*  Broad-spectrum antibiodics

* Effective against gram-positive, grom-negative ongi-
nisms, Mycoplasma and Rickeiisia

*  Problem of hacienal resistance

*  Absorption of tetracysling is inhibited by chelation with
milk

*  Deposited into growing teeth and bones causing
hypoplusia and staining, It showld be avoided in children
under 12 years of age and in pregnancy,

Metronidazole

«  Main indication is for anaerahic infections,

*  Bactencidal

« Effective in orofacial infections

*  Can be given orally or parentrally

v Adverse reactions: nausen and metallic @asee.

Ciprofloxacin

* Inhibition of DNA replication
* It inhibitis the enzyme DNA gyrwse which prevents the
supercoiling of the hacterial chromosome

Textbook of Endodontics !

«  Bacrericidal in nature
« Effective in treating gram-negative and gram-positive
infections,

GUIDELINES FOR ANTIBIOTIC PROPHYLAXIS

The American heart associption and the Amencan dental
association recently modified protocols for antibiotic
prophylaxis against bacterial endocaditis. These changes
show improvements in understanding of these discase
processes and changing attitude towards the use of
antibiotics,

Dental Procedures and Antibiotic Prophylaxis

Antibvotic prophyiscs recommenged for

*  Dental extraction

=  Periodontal procedures including surgery, scaling and
rocd planming, protang

*  Dental implant placement

= Hoot conal instrumentation bevond apex

*  [Initial placement of onhodontic bands bat not brackets

+  Intraligamentary local anesthetic injections

Annilotle prophviecds ror recommended for

+  Restorstive dentistry (operative and prosthodontic) with
or without reraction cord

= Local anesthebic injestions {nonmitraligamentary )

# Intracanal endodontic treatment; post placement and
hu:ill.i-up

*  Placement of rubber dams

= Postoperative sutere removal

*  Placement of removable prosthodontic or orhodontic
appliances

*  Tuking of oral impressions

« {irthodontic appliance adjustment.

Guidelines for Antiblotic Prophylaxis for Dental

Procedures

Condition

a. Genaral
prophylaxis

Dose

2000 mg

gwen orally 1 br before
procadurns

2000 mg
giwiny IM or IV 30 min,
belore procedure
200 mg

piven orely 1 hr babore
procadurng

B0 ey

given oraly 1 hr
before procedurs

ceirtial.,

A maxicillin

Arngpeciilin

b. Allargy to
pericillin

Cephalexin

Clindamycin
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conid Miral valve pro-  Cardiac pacemakers
:; — lapse (MVP]  and implantod
dafibrillators
PDFREE COMUNI DAD GDJQ}&I’ O_%SI m‘
" given orally 1 hr REASONS FOR FAILURE OF
before procedure ANTIBIOTIC THERAPY
Cardiac Conditions Associated with Endocarditis = [Inapproprizte choice of antibiotics
Prophylaxis recommended Frophylaxis nof +  Patient failure to take antibiotics
racommmendead *  Impaired host defense
High rigk Moderale sk Negligible risk +  Poor penetration to infected site
Prosthetic hear H_haumnﬂ:: heart Eurﬂ;i:'.nl repair af +  Slow microbial growth
valvas disgasa atrial sepial delect + Fail dic f infecti
Previous bacterial Congenital car-  Previous coranary anlure 10 eradscale source of infection
andocarditis diac diseases  bypass grafsurgery  * Unfavorable local factors
Complex cyansdic Cadiomyopathy  MYP withoutwvahular + Limited vascularicy
heart disease regurgitation *  Presence of resistant microorganismes.,
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Introduction

Bleaching

® .. ........

Microbrasion

INTRODUCTION

In the pursuit of looking good man has always iried o
beautify his face. Since the alignment and appearance of
teeth influence the personality they have received consi-
derable nttention.

Tooth discoloration varies in etiology, appearance,
localization, severity and adherence o tooth striciore, i
meay be clussified as intrinsic, extrinsic and combination of
both., Intrinsic discoloration is caused by incorporation of
chromatogenic material infe dentin pnd enamel during
odontogenesis or after eruption. Exposure 1o high levels of
fluoride, teracycline administration, inherited developmental
dizorders and trauma 1o the developing toth may result in
pre-erupive discoloration. Afier eruption of the tooth, aging.
pulp necrosis are the main cagses of inirinsic discoboration,

Coffee, tea, red wine, camois and iohaccon give rise o
extrinsic stainy, Wear of the woth struciure, deposition of
secondary dentin doe to aging of as a consegquence of pulp

Classification ol Discoloration

Bleaching of
Discolored Teeth

Contraindications for Bleaching

Medicaments Used as Bleaching Agents
Mechanism of Bleaching

Effects of Bleaching Agents on Tooth

Home Bleaching Technique

In Office Bleaching

Bleaching of Mon-vital Teeth

Intra-corcnal BleachMalking Bleach Procedure
Inside/Outside Bleaching Technique

Closed Chamber Bleach

inflammation and dentin sclerosis affect the light-
transmilling properties of teeth, resulting in a gradual
darkening of the eeth.

Scaling and polishing of the reeth remove many exirinsic
stains. For more stubborn extrinsic discoloration and
intrinsic stain, a variety of tooth whitening options are
available today, the include over the counter whitening
systems. whitening tooth pastes and the latest high tech
option-laser tooth whitening,.

Currend available footh whitening option are:

. Office beaching procedures

AL home bleaching ki

Composite veneers

Porcelain vesecers

Whitening tooth pastes

Among these procedures, bleaching procedures are more
conservative than restorative methods. simple to perform
and less expensive,

e 1

www.pdfree.blogspot.com




WWW.HIGHDENT.IR
O 5018 9 Oljlusluss Hloss

: Bleaching of Discolored Teeth

This chapter revises discolormtion amd 13 comection.
Following aspects of discoloration and bleaching procedures
are discussed in this chapier;

PDFREE KDOVENINE AP CIDANTHOEO®. CA

2. Commonly used medicaments Tor bleaching.
3. Extemal bleaching technigue, e bleaching in teeth with
wvital pulp.
4, Internal bleaching techmoue, e, usually perform in non
vital teeth.
5, Efficocy and performance of coch procedure.
6. Possible complications and safery of various procedures,
Before discussing bleaching of the discolored teeth, we
should be Familiar with the color of naneral healthy weeth,
Teeth are polvchromatic, color vanes among the gingival,
incisal and cervical areas according 1o the thickness,
reflections of different colors and translucency of enamel
and dentin {Fig. 241} Color of healthy weth is primarily
determined by the trunslucency and color of dentine and is
modified by:
*  Color of enamel covening the crown
*  Translucency of enamel which varies with different
degrees of caleification
=  Thickness of enamel which is greater at the occlusal/
incisal edge of the wwoth and thinner at the cervical third,
That is why teeth ase more darker on cervical ene-thind
than ot maddbe or mcisal one-thind,
Mormal cobor of primary eeeth is bluish white wheresas
color of permanent teeth is griyish vellow, grayish white or
yvellowish white.

Fig. 24.1: Mormal anatomical landmarikes of tooth (&) Cervcal mangin
(B} Body of boath [Sh Inciesl adge (D) Translucency of enamsl

CLASSIFICATION OF DISCOLORATION

Tooth discoloration varies with etiology, appearance,
localization, severity and adherence w the ooth s,

) T

It may be classified as extrinsic or imtrinsic discoloration or
combination. Feinman et al 1987, describes exiringsie
discedoration ws that occurring when an agent stains or
daomages the enamel surface of the teeth. Exirinsic staining
can be ensily removed by o mormnl prophylactic clemning
Intringsic stairimg is defined as endogenous staining that
las been il'u.:nl!lrl;'u.lmléd o the woeath mairix and 1hus can
mot be removed by prophvlaxis. Combination of both is
maulifactonal in pature e.g. nicoling sLaining,

Classaification of discoloration
= Exirinsic discolpration

= |nlknsie discoloration

* Combination of both

Etiodogy of Tooth Discoloration
Irlrivigic slanms:
A Pre epruptive causes
g Diceass:
I, Alkapionures
I, Hemaological dseases
. Disaasa of anamal and danting
0, Lever disgase
b. Madicabon
| Telrscycine slains and other anlibiotic use
Il. Flucrosis stain
B Post pruplve causes of discoloration
. Pulpal chanpss
Trasma
Oentin hypercalahoation
Dantal caries
Hasteralive matenals and oparative procadures
Agimg
Functional and paralunclional changos
El'frir:u.t: siming
A Dally acqisred stains
1, Plaqua
Food and beversges
Tobacoo use
Poor aral hygiens
Swimmar's cakculus
Gingrval hagmaorhage
B {:he-mmaln
1, Chiorhaxidmne
£, Mulallic slains

e 2 B I

;s wm

Stains During Cdontogenesis
{Pre-eruptive)

These are meorporited into the deeper layers of enamel and
dentine during odontogenesis and alter the development and

appeanues o thie emame] aned dentine.
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1. Alkaptonnrea; Dark brown pigmentation of primary
teeth is commonly seen mm alkoptonurea. It 15 an
autosomal recessive disorder resulting into complete

PDFREE @ONWiNinDADy GHONTGEL MEn@Alanine cavsing

increases bevel of homogenitisic acid,
. Hemaflogical ivorders

i Ervthroblastosis feialis 105 a blood disorder of
nedmates due 10 Bh incompatibility. In this stein does
nol invidve fegth o portions of eeth deveboping after
cessation of hemodysis shontly after birth, Stain is
usually green, brown or bluish in color,

h, Congenitad porpleyria: I is an inbom ermor of por-
phyrin metabolism, characierized by overproduction
of Ursgesrphyrin, Deciducas and permunent teeth
may show a red or browmsh discoloration. Under
ultra viodet light weeth show red Nuorescence,

¢, Nickle cell amemin: It is inhented blood dyscrasin
churacterized by ingreased hemolysis of red blood
cells, In sickle cell anemda infrequenty the stains of
thee teeth are simalar o s {ﬁg‘r:n‘ﬂll‘(ﬂﬂilhﬂhﬁ letnliz,
but discoloration is mose severe, involves hoth
dentitions and does not resolve with time,

1. Diseqse of Enamel and Denting

Developmental defects in enamel lormation
= Endemic fluorosis

»  Vitarmin ard mnersl dafckency

»  Chromosomal anomalies

= Inhwrited disgases

- Telracycling

= Chidhood iliness

»  Mainutrition

»  Matabolic gsorders

Amelogenesis Imperfecta (Al)

It comprises of a group of conditions, that demonstirute
developmental alteration in the structune of the enamel in
the absence of a systemic disorders. Amelogenesis Imper-
lecta (ALY has been classified mainly into Hypoplastic,
hypocalcified and hypompturation type (Fig. 2425, In Al
both deciduous and permanent demtition are affected
differently.

Fluorosis

In flucrosis staining is due to excessive fMuoride wuptake
during development of enamel. Excess Fluoride induces a

Textbook of Endodontics
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Marmal erdamed Hy'puri:-'lﬁa-d- Hmﬁpﬂﬁ‘:pﬂuﬂ Hypomaluraticn

aramel

Flg. 24.2: Amsicganesis impafacta

metabolic change in ameloblast and the resulant enamel
has a defective matrix and an irregular, hypomineralized
stmacture (Fig. 24.3).

Fig. 24.%; Fluonsis al jeeth

Strining Manifests o

s Cirey or white opague flecks or areas on leeth,

o Yellow o Brown discoloration on a smoolh esamel
surface.

=  Moderate and severe changes showing pitting and
brownish discoloration of surface.

=  Severely corroded appearance with dark brown
discoboration and loss of most of enamael.
Enamel hypoplasin and hypocalcification due to other

cuuses (Fig, 2441,

= Witmmin DY deficiency results in choracteristic white patch
hypoplasia in eeth.

 Vitamin C deficiency wgether with vitamin A deficiency
during formative periods of dentition results in pitting
type appearance of eeth,
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Defective and Leaky Restoration

Defective and beaky restorations are not good candidate for

FRARES ngmgﬂmmm%‘l salts particalarly silver

amalgam; The dentinal tubules of the tooth become
virtwally saturated with alloys and no amount of
bleaching with available products will significantly
improve the shade,

b, Defectrve abrmration: IF ool canal is not well condensed.
then refilling must be done before attempting bleaching,

Contraindication of Bleaching

1. Poor patient and case salacton

a. Psychological or emolional patian.

B, Mot 6 for Beaching.

Dentin hyparsansitivity

Exlensive resoned ooth

Teeth with hypoplastc marks and cracks
Defective and Weakly mesiorabion

8. Defectiva cbturation

b. Descoloration from metallic Salls A mencury

moa

VARIOUS MEDICAMENTS USED AS
BLEACHING AGENTS

mmmnmmmm
be easy 1o apply on he ieeth.

= have a neudral pH

= lighten the teath afficienthy

= PETIAIN iR contact with oral soft tissues for sho penods.

* be raquined in minimurn quantity 10 achieve desined
resulis.

+ nof irdade or dehydrade the orad tlissues.

= ol cause damage o the teeth

* be wall controlled by the dentist 19 cusbomize the
treaiment 1o the patient’s need.

Tooth bleaching today is based opon hydrogen peroxide as
an active agent. Hydrogen peroxide may be applied directly
or produced in a chemical reaction from sodium perborate
or carhamide peroxide. Hydrogen peroxide acis as a sirong
oxidizing agent through the formation of free radicals,
reactive oxygen molecules and hydrogen peroxide anions.
These reactive molecubes anack the long chained, the dark-
calored chromophore molecules and split them into smaller,
bess colored and more diffusible mobecules,

Carbamide peroxide also yiekds urea which is further
decomposed 1o OO, and ammonia. It is the high pH of
ammonia which facilitates the beaching procedure,

Textbook of Endodontics

This can be explained by the foct that in basic solotwom,
lower activation energy is required for formation of free
redicals from hydrogen peroxide and the reaction e 15
higher, resulting in improved yield rate compared with an
acidic envirpnment.

The oulcosme of bleaching procedure depends mainly
on the concentration of bleaching agents, the abality of the
agents to reach the chromophore molecules and the durmion
andl member of (imes the agent is in contact with chromao-
phore molecules.

Constitution of Bleaching Gels

Constituents of the Bleaching Gels

= Carbamide paroxide

Hydrogen pemxide and sodum yedromide (Li, 1998)
Sodum perborate

Thickening ageni-carbopol or pahyx
Lhrea

Vehicla-ghycaring, denfifrica, ghycol
Surfaciant and pigment dispersanis

=  Preseratves

*  Flayors

»  Fleoride and 3 percant potassium nitrate

@ @ & m

L]

Curbamide Peroxide; (CHN0,)
It is a bi-functional derivative of carbonic acid. [1is available
LS
. Home Bleaching
it. 5 percent carbkemice pl.'m:tid.l:
b. 1 percent carbamide peroxide
c. 15 percent carbamide peroxide
d. 2 percent carbamide peroxide
2. In office bleaching
a, 35 percent solution or gel of carbamide peroxide

Hydrogen Peroxide [H{),)

H, 0, breaks down to waker and nascent oxygen, 10 also forms

free radical perhydroxy]l (HOL) which is responsible for

bleaching action.

Sodium Perborate

It commies. a5 momohydrate, trihydrate, etrabvdrae, Itcontamns

O3 percent perborate, providing 10 percent available oxvgen.

Thickening agenis

Carbopol (Carboxy polymethylene); Addition of cabopol

in bleachimg pels canses:

1. Slow releae of RV EEN

2. Increased viscosity of bleaching material, which further
helps in longer retention of material in tray and need of
lzss material.

www.pdfree.blogspot.com
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: Bleaching of Discolored Teeth J

1. Delaved effervescence — Thicker prodiscts stay on the
1eeth for |l:x||1u=r Limie Ix provides negessary fime for the
carbamide peroxide to diffuse into the tooth.

PDFREE THOMuNHIARn@hoobhhiok] Gy @4 allow tooth to

be bleached more effectively.

Urea = In is added in bleaching solutions to:
*  Stahilise the H,{,

= Elevate the pH of sclution.

= Anticariogenic effects

Surfactants
Surfactant acts as surface wetting agent which allows the
hydrogen peroxide to pass across gel tooth boundary.

Preservatives

Comnmonly used preservatives are phosphonc acids, citric
acid or spdiom stannaie. They sequestrate metals such o
Fe, Cu, Mg accelerate breakdown of HyOy and give gels
betier durability and stabaliny,

Vehicle

I, Glveerime: It is used 1o increase viscosity of preparation
and ease of manipulation.

2. Denirifrice

Flavorings
They are added to improve patient scceptabality.

MECHANISM OF BLEACHING

Mechanism of beaching is mainly linked o degradation of
high molecular weight complex organic molecules that
reflect a specific wavelengih of light that is responsible For
cobor of stwin. The resulting degradation products are of
lower molecular weight and composed of less complex
muolecules that reflect less light. resulting in a reduction or
elimimation of discolortion,

Hmnf(:nlnt(:rlmga s Atfected by:
Fraquency that solutions are changed.
= Amount of time, the bleach is in contact with toath
= Viscosity of matedial
= Fale of oxygen releass
=  QOriginal ehade and condition of the boath
= Location and daepth of discoloration
+  Degradation rate of material

EFFECTS OF BLEACHING AGENTS ON TOOTH

1. Tooth hypersensitivity: Tooth sensitivity is common side
effect of external woth bleaching, Higher incidence of
iooth sensitivity (67-78%) is seen after in office bleaching

Fud

| 30

with hydrogen peroxide in combination with heat, The
mechanism responsible for external tooth bleaching
though is not fully established, but it has been shown
that peroxide penetrated enamel, dentin and pulp. This
penciration was moee in restored teeth than that of intct
teeth.

. Effects on enamel: Studies have shown thar 10 percent

carbamide peroxide significantly decreased enamel
hurdness, Bul application of Nuoride showed improved
reminera-lzation after bleaching.

. Effects on dentine: Bleaching has shown o couse

uniform change in color through dentine,

. Effects on pulp: Penctration of bleaching agent into pulp

through ename] and dentine occur resulting in toodh
sensitivity, Studies have shown that 3 percent solution
of H0), can cause:

- Transient reduction in pulpal blood Now

—  Declusion of pulpal blood vessels,

. Effecis on cemenium: Recent studies have shown tha

cementum is not affected by materials wsed for home
bleaching, But cervical resorption and external root
resorpion in teeth has been seen in teeth reated by
intracoronal bleaching using 30-35% H,0,
Ejffects on restorative mterials:
A Application of bleaching on composites has showm
following changes:
v Increased surface hardness
v Surface roughening and etching
¢ Dhecrease in tensile strength
¢ Increased microlenknge
o Mo significant color change of composite material
itsell cther than the removal of extrinsic stuns
around existing resioration,
B. Effect of bleaching agents on other materials:
= Mo effect on gold restorations
*  Microstructura] changes in amalgam
Alveration in the matrix of glass onomers
« IRM on exposure to HyOy becomes cracked and
swllen.
+  Provisional erowns made Trom Mehyl Metha-
crylate discolor and turn orange,
Mucosal irmifation: A high concentration of hydrogen
peroxide (30-35%) 5 causte o mecous membrne and
may causes burns and bleaching of the gingiva, 5o the
bleaching tray must be designed to prevent gingival
exposure by wse of firmly Atted that has contact only
with ieeth,
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Contraindications

8. Gemotoxicity and carcimegenicity: Hydmpgen peroxide
shows genoboxic effect as free radicals released from
hydrogen peroxide (hydroxy radicals, perhydrosyl wons

PDFREE afOMpi D BRiGBOMT cipab®) afatacking DNA.

9. Toxicity: The acute effects of hydrogen peroxide
ingestion are dependent on the amount and the concen-
tration of hydrogen peroxide solution ingesied. The
effects mre more sevens, shen h'ighl:r COnMERAlralions.
Signs and sympioms wsually seen are ulceration of the

buccal mucosa, esophagus and stomach, nausea, vomiting,

ahdominal distention and sore throat. It is therefore
imporiant o keep syringes with bleaching agents out of reach
of children 1o prevent any possible accident.

Effects of Bleaching Agents on Tooth
+  Tooth Sensitivily

+ Altaration of Enamal Surlace

+ [Eflects on Denting

» EMects of bleaching on pulp

+ Efects on cemenium

« Efects on Bestoralive matenals

=  Mucosal britation

» Ganstouicily and Cancinogeniciny

»  Towicity

HOME BLEACHING TECHNIQUE/S
NIGHT GUARD VITAL BLEACHING

Advantages
=  Simple methad for patiants 1o usa

«  Simple for dentists 1o monibar
= Lass chair ime and cost afective
»  Patient can blaach their lesth at thair comvenlanca

DHsadvaniages

*  Patient compliance is mandatory

= Color change s dependent on amount of time the trays
are wom

=  Chances of abuse by using excassive amount of bleach
for b many hours per day.

Indications for Use

+  Mild generalized staining
= Age related discolorations
Bl revracycline staining
¢ Mild Nuorosis
= Acquined superficial staining
v Stains from smoking tobacoo
#  Color changes related to pulpal tranmi or necrosis,

Teeth with insufficient enamel for bleaching

Teeth with deep and surface cracks and fracture lines
Teeth with inadeguate or defective restorations
Diseolorations in the adolescent patients with large pulp
chamber

Severe Muorosis and sevede pitting hypoglasia

Mon compliant patients

I"n;:gnum [§7 s |a1,:|:|.||ng pivdsenis

Teeth with large anferior restorations

Severe letrcveline staining

Fractured or malaligned teeth

Teeth exhibiling extreme sensitivity to heat, cold or
SWCEis

Teeth with opagque white spols

Suspected or confirmed bulimia.

Factors thal Guard the Prognosis lor Home Bleaching

History or prasance of sansitiva taath

Extramely dark gingival third of tooth wvisible during
srmaling

Extensive while Spots

Transhicant teeth

Excassive gingival recession and gaposed rool sufaces,

Thickness of Tray

Stundard thickness of tray s 0,035 inch,

Thicker tray, e 0005 inch 15 indicated in patients with
hreaking habit.

Thinner truy, i.e. 0.02 inch thick 15 mdicated m patients
who gag

Mature of material used for fabrication of blesching ray

is Nexible plastse, Most common tray matedial used is ethyl
vinyl acetile,

Steps of Tray Fabrication

Take the impression and make a stone model

Trirm the mwodel

Place the stock out resin and cure il

Apply separator £ cold mould seal

Choose the tray sheel material

Cast the plastic in vacuum tray forming machines
Trim aned podish the ray

Checking the tray for correct fit. retention and over
exlension

Demonstrate the amount of bleaching material o be
placed
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2. Evaluate the quality and shade of restoration if present.
I restoration s defective, replace it

3. Evaluate tooth color with shade guide,
QL OGH CA 4. Isolate the tooth with mabber dam.
5. Prepare the access cavity, remove the coronal guita
percha, expose the dentineg and refine the cavity (Fig.
24.8).
Rasin placed 1o 6. Place mechanical barriers of 2 mm thick, preferably
praledt ginghum of glass ionomer cement, zine phosphate, IRM,
pelycarboxylate cement or cavity on root canal filling
material (Fig. 24.%). The coromil height of barmier
should protect the dentinal tubules and eonform o
the external epithelial attachment.
Fig. 24.7: Power bleaching technique
BLEACHING OF MONVITAL TEETH
I Intrscoronal bleachingwalking bleach procedure
2, Open chamber bleaching
Inside and outside techniquee
3, Closed chamber bleaching-extrascoronal
*  Power bleaching using 35% H,(,
»  NMightguard bleaching {10%. 15% or X % Carba-
mide Peroxide)
INTRACOROMAL BLEACHING/WALKING
BLEACH OF HONVITAL TEETH
It involves use of chemical agents within the coronal portion Fig. 24.8: Removal of coronal gufta-percha using
of an endodontically treated tooth 1o remove tooth FABsY. Ingtrurmant
discoloration,
indications of Intracoronal Bleaching
*  Discolorations of pulp chamber orign
*  Modarain to severe telracycing stining
¢ Denline discoloration |
+ Discolgrations not agresable (o exiraccmonal bleaching |
Contraindications of Intracoronal Bieaching
= Superficial enamel discoloration
* Delectve enameal formation
=  Presance of caries \
*  Unpradiciabla prognoss of footh \
f
1. Take the radwographs 10 assess the quality of obturs- "\__M_ J
tiom. If Tound unsatisfactory, retrestment should e -
done., Fig, 4.0 Placernant ol praisctive barrier over guita-parcha
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! Bleaching of Discolored Teeth ]

7. Mow mix sodivm perborate with an inert liguid (local
ancsthetic, saline or water) and place this pasfe inlo
pulp chamber (Fig. 24.10)

PDFREE  COMUNEAENGDOURQ@S Myyching paste, place »

temponry restoration over i

9. Recall the patient after -2 weeks, repeal the treatment
unlil desired shade 15 achpeved

10, Restore access cavity with composite after 2 weeks,

Fig. 24.10- Placamant of bleaching mixiura into pulp chamber and
seabng of cavilty using temporary resioraton

Complications of Intracoronal Bleaching

=  External mal resorpéion

= Chemical bums if using 30-35 parcent HyOy,
= Decrease bond strength of compasits

Precautions to be taken for Safer Non-vital Bleaching
Isotate looth eflecihely

Profect oral mucosa

Varity adequate andodontic: abluration
Lise profective bafmars
Aokl acid elching

Aypid sirong oxidizers

Auoid haal

Aecall parcdically

INSIDE/OUTSIDE BLEACHING TECHNIQUE

Synonyms: Internal/External Bleaching,
Modified Walking Bleach Technigue

This techmique involves intracoronal bleaching technigue
along with home bleaching techmigues, This is done o make
the bleaching program more effective, This combination of
bleaching treatment is helpful in reating difficult stains, for
gpecific problems like single dark vital or nonvital wooth and
i trean stains of different origin present on the same wooth,

—_

s

T

. Aszess the obturation by taking radiographs,

Isolute the tooth und prepare the access cavity by

removing gutta percha 2-3 mm below the cermentao-

enwmel junction.

. Place the mechanical barrier, clean the access cavily
and place a cotton pellet in the chamber to avold food
packing inteo it

4. Ewnlupte the shade of tooth.

. Check the fitting of bleaching tray and advise the patient
to remove the cotion pellet before bleaching.

. Instructions for home bleaching, Bleaching syringe can
be directly placed into chamber before seating the tray
or extrableaching material can be placed into the may
space cormesponding o icoth with open chamber (Fig.
201,

7. After bleaching tocth is imigated with water, cleanad
and again a cotton pellet is placed in the emply space.

8. Re-pssessment of shade is done after 4-7 days.

O, When the desired shade 15 achieved seal the access cavily

initially with temporary restoration and finally with

composife restoration after of least two weeks,

Bt =

Tad

LF ]

#  hbore surece area fos bleach to pensatrata

*  Treatmenl time in days rather than weaks

+  [Decreases the mcdance of cendcal resongion
*  Uses lower canceniration of carbamide peroxide

Vel ning
Blaaching iray

Flg, 34.9%; |rside/outside technigue. bn thes iy B ssated ower an
cpan inlemal accass apaning, with & colion pallat placed in opsan
aconaE Cavily
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Conclusion

INTRODUCTION

Pulp and periodonal teaues are unkgque in many aspects, A
number of researches have been conducted 1o study the
reparative, formative and protective resctions of the pulp
and the periodontal tissues, Tooth resorption is one such
reactive mechanism of these tissues to varnoos forms of
injuries. Boots of teeth undergo resorption under many
circumstances. But unlike bone, which undergoes resorpiion
omdd apposition as o part of continual remodeling process,
the rootz of permanent eeth are not normally resorbed.

IT resorption occurs, i is because of some pathologic
repsons bul decideous teeth show physiologic resorption
before they are shed off.

DEFINITION

According o the American Association of Endodontics in
1944, (Glossary — Contemporary Terminology for
Endodontics) resorption iz defined az A condition

= [mtroduction

» Classification of Resorption

«  Cells Involved in Tooth Resorplion

*  Mechanism of Tooth Resorplion

= Faclors Regulaling Tooth Resorption
* Internal Resorption

= External Resorption

= Cervical Root Resorption

=  Transient Apical Breakdown

Tooth

Resorption

associated with either o physiologic or a pathologic process
resulting in the loss of dentin, cementum oF bone,”
Root-resorpiion 15 the resorpiion affecting the cementum
or dentin of the root of woth.

Besorption is a perplexing problem for all dental
practitoners, The eticdogic factors are vague, diagnosis an:
the educuted guesses and often the treatment does not
prevem the rapid resorpiion of dental tissues.

The oocurrence of resorplion can not be predicted, i
can be wdentified rsdiographically, But even this disgnostic
tord has limitation because resorption on buccal or lingoal
surface of woth usually can mol be seen until 20 = 40% of
the tooth structure has been dematerialized. Since the
etivlogical foctors, dingnosis, treatment and prognosis differ
for the various tvpes of resorption defiects, the practitioners
must be able to diagnose resorption radiographically or
clinically, distinguish internal from exiernal resorption and
instigate appeopriate reatment o stop the progress of the
TESOTPLION Process,

www.;BfDerB(EJE.com
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CLASSIFICATION OF RESORPTION

The area of root resorpiion 15 poorly understiood and

PDEREE mmw&&r own lerminology

Clagsification
* Physiclogic tooth resorption is saen in deciduous
teath during esuption of permanent teeth
*  Pathologic tooth resorplion = seen in bolh daciduous
as wisll as permanent leeih due 1o underlying pashalogy.
a.  infernd Resorption
* Root canal eplacemant resorption
Internal inflammatony resompdion
b External Resorption
Surace Aesorpiion
Inflammatory Resomplion
Replacemant Resarption
Dantcalwaoiar Ankyloss

Classification of Resorption:
= infTammalony

a Internal

b Extarnid
= Non- inflammatory

a. Transienl

b. Pressurs

o Replacemeant

CELLS INVOLED IM TOOTH RESORPTION
Clast Cells

Oidomactasts, dentinoclasts, osteochasts and cementoclasis,
all these cells belong o the growp of clast cells and they
have a common origin. They are denved from the circolating
monocytes which form macrophages. When the
inflommation gets oul of conirol of the monocyies, macro-
phages, they join wgether o form plaar cells (Fig. 25.1).
Osteoclasts huve s life span of approximately 2 week. They
are highly vacuolated and contain nuemerons mitochondria.
Majorty of odontoclass bave 10 or fewer nuclel, i.e. 9%
percent are multinucleated and rest 4 percent are mono-
ncleated,

Oligonuclear odontoclasts are cells with fewer than
3 nuclei, They resorb more dentin per nucleus when
compared with cells with higher number of nuclei,
Crteoclasts usually have 200 to 30 nuclei. Clear zone gives
indicotion of the resorption activily,
Monocyies and mracraphages: Monocyies and macrophages
along with osteoclasts, play an important rode in bone and

Textbook of Endodontics

Flg. 25.1: Siructure of bone shawing
catenclasts and asteablasts

tooth resarption. They are found in tissue surfaces adacen
to bone for example in resorpling surfaces of rheumatoid
arthritis, perindontal diseases, periradicular granulomas,
cysis, and in metastatic bone fumors. Although macroplages
hive a structure (Fig. 25.2) similar 1o that of osteoclasts,
wish like osteoclasts, can also become multinuclested giom
cells, but macrophages lack a rufthed border that is attached
tor b mssue substrates during resorption and do nod create
lncumoe on the dentingd surface.

ol cals

Fig. #5.2: Diagram showing giant cals

When there is an irritation of some kKind, the tissue
respomds by the process of inflammation in which, the blood
supply 10 the area iz incressed. There will be migration of
monocyies 1 the site of inflammation, where they differen-
fiate into macrophages. These processes are regulated by
chemotactic factors like c-AMP and calcium.,
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Fig. 25.3: Inbamal rasampisan

According to Shafer, “internal resorption is an unusual
form of tooth resorption that begins centrally within the
tooth, apparently initiated in most cases by a peculiar
inflammation of the pulp™, It is characierized by oval shaped
enlargement of root conal space (Fig. 2530 It is usoally
asymptomatic and discovered on routine radingraphs,
Internal resorption may progress slowly, rapidly or
inbermittently with perod of activity and inactivity,

Etiology

Internal resorption is pulpally related problem thal mggers
resorption of the dentin from the pulp cutward (Fig. 25.4).
The tocih often has & hiztory of trauma or pulp cap.
Dhscodoration may or may nol be present. Pulp tests may
indicate vitality or necrosis. The abnormal pulpal response
results in desfimockastie pctiviny thal generales an increase
in the size of the chamber und conal space,

Internal resorption may also be caused while doing
restorative procedure like preparation of 1woth for crown,
deep restorative procedures, application of heat over

Fig. 25.4: Inbeemad Peaorpiion wish ool perorabion

Texthook of Endodontics

the pulp or pulpotomy using calcium hydroxide, ie.
iatromenic in origin. Internal resorption con plso be idiopathic
in origin.
Etiobogyy
& Long standing chronic inflammation of the pulp
# Caries related pulpits
»  Traumakic injurigs
a Luxation injuries
= |atregenic Bjunas
8. Preparation of tooth lor crowm
b, Deap restoraties procedures

. Apphcation ol heat over the pulp
d.  Pulpotomy using CalOH)g
= [diopathic

Clinlcal Features

The pulp usually remains vital and asympiomatic until roo
has been perforated and become necrobie, Patient may
present pain when the kesion perforaies and tssue is exposed
b0 oral fluids (Fig. 254

I i commonly seen in maxillary central incisors, but
any topth of the each can be affected (Fig. 25.5).

|
-

Internal resorpiion is waually unilateral; Solomon 8
{ 14986} reported the ocoumence of bilateral internal resorption
in maxillary premolars,

Clinical Fealures of Internal Resorpiion

*  Usually asymptomatic until i pedorates the root and
communicales with the pariogontium

+  Common in maxillary central, bul can alest any tealh

* Spreads rapidy in pimary ieeth

»  Pathogrome: fealure is pink spot appearance of tooth
which represents tha hyperplasic vascular pulp lissue
showing all through erown o tealn.

www.pdfree.blogspot.com
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Fiig. 25.8: Placernant of CaiOH); drassing in canal

and at the mext visit. obtoration can be done after flushing
the calciuim |I!|-1]r|.'|!|.id£ il 'I:is-:xue |.||:|'.|1'i.\. rnlm ||'h‘,'.' I,.'.ﬂl'lil.l.

Canal Obturation

Because of the size. irmegulanty and in accessibility of the
resopiion defects, obturation of the conal may be techmically
dilfcul,

The canal apical to the defect is filled with solid gura-
percha while the resorptive aréa 15 usually filled with material
that will flow in the irregolarities. The warm guna-percha
technigue, thermoplasticized gutta-percha technique and use
of chemically plasticized guna-percha are methods of
abluration b be used,

Management of Perforating Internal
Resorption

When the intemal root resorplion has progressed throagh
the toessth inbo the periodontiom, there are additional prohlem
of periodontal bleeding, pain and difficulty in obturation,
Presence of a perforation can not be determined radio-
graphically unless a lateral radiolucent lesion is present
adjacent o the lesion. Clinically in some cases a sinus tract

may be present and there wall be continsed hemorthage in
the canal after the pulp is removed.

a. Non-surgical Repair

fcliverions: Mon-surgical repair is indicated in following
CASES;

i. When the defect is not extensive.

i, When defect 15 apical to epithelal asttachment,

ifi. When hemorrhage can be controlled.

) o]

In this technigque, after thorough cleaning and shaping
of the canal, the intracanal calciom hydroxide dressing is
placed and over it a temporary filling is placed fo prevent
interappoiniment leakage,

Paticnd is recalled after three months for replacement of
caleivm hydroxide dressing and for radiographic
confirmation of the barrier formation at the perforation site,
Adierwards two months recall visits are scheduled until there
is a radiographic barvier at resorption defect. After the barrier
15 formed. the canal is obturated with gutta-percha os in the
non perforating intersal resorption.

b. Surgical Repair
Inghication of surgical repair;
i. Surgical flap

i, Rool resections
iii. Intentional replantation

If the calcium hydroxide vesment 15 unsuccessful or
not feasible, surgical repair of the defect should be
considered,

1. Swrgical flap: Here the defect is exposed o allow good
access. The resorptive defect is curetied, cleaned and
restored. The restoration of the defect can be done using
an alloy, composite, glass wnomer cement, super EBA
ar more recently MTA, Finally the obturation 15 done
using gutta-perchi,

Roaot Resection: If the resorbed arca is located in the
radicular third, rool may be resected coronal 1o the defiect
and apical segment is removed afterwards. Following
ool resection, retrofilling is done.

If one root of o multircoted woth i= affected, root
resection may be considered based on anatomical,
penodontal and resforative parameters.

3. Titesrioial mphnmﬁm: If the |1¢r"|'111'.|l|r|g 11:!lil.|l|'_|_'.l1'il.l-l.'l
with minimal root damage oocurs in an inaccessible area,
intentional replantation may be considered,

[

EXTERNAL ROOT RESORPTION

External rood resorpdion is infbated in the perodontium and
it affects the extermal or lateral surface of the root (Fig.
25.9.

Classification

According to Rita F. Me, Guitman ¢t al as given in
Chintessence Intermational 19949, classaficaton of Extermal
resorption is of 3 types by climical and histologic
riraidfesfation:
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Fig. 26.5: Exdamal resomptian

«  Surface resorplion
External inflammatory rool resorplion
*  Replacemsent resorption
Accordimg W Caleew, depending on e basis of lncation,
3 tvpes of exfernal resorption could be:
*  Cervical
s Lateral
*  Apicad

Extarnal Resorption may be Found in
Followirg Conditioms:

Panocdonial disease

Luxation mjurias
Hypoparathyroidism
Hyperparathyroidism

Turner's syndroma

Pagel's disease

Gaucher's diseasa

Rediation tharapy

L T ¥ * ¥ ¥ =2 ¥

Surface Resorption

Surfuce resorpiion is common oceurrence in which root
surface shows superficial resorption lacunae repaired with
new cementum, These lacunse are called surface resorpiion
(Fig. 25.10). It is associated with traaoma o teeth in which
the injury damages cementum and cementoblasis. It is least
destrsctive type of resorption.

Surface resoeplion can be transient or progressive. In
the transient variely, the tooth has a vital, healthy pulp th
has recovered from traumatic event. In such cases, the
resorbed area will be restored completely 10 normal surface
contour by deposition of pew cementum.

In the progressive ype, the surfsce resorpiion is the
beginning of more destructive resorpiion, either inflam-
matody fesorplion of replacemen resorplion.

Textbook of Endodontics :

Fig. 25.10: Surfaca resamplian

Because surface resorption is nol detectuble radio-
graphically and omly cin be observed histologically, it follows
that o clinical treatment is available,

External Inflammatory Root Resorption

It is most commion and most destructive type of resompiion
and is thought to be caused by presence of infected or
necrodic pulp tissee in the root canal (Fig, 2311},

Fig 25.11: Extarnal inflammaony feorpion

Etiopathology

#  Injury or imrilation o the perdodontal Bssues where the
inflammateon 15 beyomd repair

#  Trauma leads 1o pulpal necrosis which may further
cise penodomal milammation due w the passage of
the 1oxins and microorganisms from the infected pulp,
lateral canals, apical foramen, accessory canals, dentinal
tubules where there i3 a discontinuiey of cementiam
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It has also been abserved in prmary mandibular molars,
Ankylosas may be ransient or progressive, In the ransient
Iype, less than 20 percent of the oot surface becomes
M@y egur. resulling in
reestablizhment of a pernodontal ligamenl connection
betwesn tooth and bone,

In the progressive type, tooth structure is gradually
resorbed and replaced with the bone,

Etiopathogenesis

Replacement resorption usually occurs afier a severe dental
injuries like intrusive lusation or avulsion injuries resulting
in drving and death of pericdontal ligament cells. An
inflammatory process removes the necrotic debris from
the root surface, Afer initial inflammalory response o
remiove debrs From mpury, roo surfsce devoid of cementum
resulis, To compensate this, cell in vicnity of rootl surface
try 1o repopulate it Tt is seen that cells which form bome
manve across the socket wall and colonize the damaged oot
witll, Becouse of this, the bone comes in direct contact
with rood without an intermediate aftachment apparatus,
This results in dentoalveclar ankylosis.

Histological Examination

It shows a direct fusion between dentin and bone without
separating cemental of periodontal ligament layer. Active
resception [acunae with osteoclasis ane seen in conjunction
with appesition of normal bone laid by osteohlass,

Clinically

Replacement resorption is wsually asymprtomatic. Infra
ecclusion, incomplete alveolar process development (if the
peatient is youngh, and prevention of sommal mesial drift are
commonly seen. Pathognomic feature is immobility of
affected tooth and a distinctive metallic sound on percussion,

Diagnosis

Diagnosis can be made from clinical evaluation and
radiographic observation, Lack of mobility and high pitched
metallic sound on percussion of tooth are often the
characteristic features of ankylosis.

Radiographically, the loss of periodontal ligament space
with replacement by bone in association with an uneven
contour of ool is indicative of ankylosis,

Traatmant

Currently there is no treatment offered for replacerment
resorpison. [t may be possible 1o slow the resorplive process

Textbook of Endodontics !

by treating the root surface with fluonde solution prior 1o
replantation if it is kvown that extraoral tme for rooth wies
maore than two hours and it was not kept moist o0 protect
the perindontal ligament. One should not view replacement
resorplion as wial failure, A replanted woth undergoing
replacement resofjdion can see many vears before mool is
fully resorbed.

Recently Introduced Enamel
Product “"Emdogain™

Emdogain was developed in 1992 with the purpose of
regencrating lost pericdontium. When it is applied,
amelogenin rich protein matrix precipitute out of the solution
and forms and insoluble laver on the root surface promoting
the attachment of mesenchymal cells, These cells then
produce new matrix component and growth factors, which
play major role in formation of new periodontal attachment.
Emdogain also inhibits epithelial cell growth which could
interfere the regenerative progess. [ promotes both
proliferaticn and differentiation of cateoblastie cells and
inhibits the formation of ceteeclasts by stimulating the effect
of osteoprotegenve (DPG).

Emdogain may also act as growth factor which prolongs
the osteoblast growth and maintain their morphology,

There are e sehooels of thoughts of its use as an sdjunct
in trestment of replacement resorpiion.

(e school says the main cause of replacement resorp-
tion is damage 1o periodontal tissue during replantation.
Emdogain accumulates in the cell at the root surface and
promotes regeneration of POL tissues.

However offter school of thought does not support is
wse, In a clinical study, avulsed and previously ankylosed
teeth replanted with Emdogain developed the subsequent
ankylosis after six months leading 1w conclusion that
Emddopnin could not prevent or cure ankylosis.

Further studies are needed to prove the efficacy of
Emdogain in prevention of replacement resonption,

Dentoalveolar Ankylosis

Denoalveolar ankylosis is the union of woth and bone with
no imtervening connective tissue,

Etiopathology

#  Traumatic injuries o eeth—In coses of intrusive luxation
and reimplantation of avulsed tooth, especially with long
extracral dry time

*  The rate of progression of ankylbosis is directly relabed
t—the amount of damage w the ool surface

*  Progression of the ankylosis is very rapid in young
individuals as compared to adules.
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Clinical Featuras of Carvical Root Resorption

Initially asympiomatic
Puilp vital i mosl Geses

PDFREE GaivaNb BABRWEDENT OLOG CA

Long sianding cases give pink spot appearance
Clinically, misdiagnosad as infemal resorption bul
confirred radiegraphicaity

In due couwse, § spreads laterally along the mot, Le
ipical and coronal direcion “emsaioping™ the root canal

Theories of Cervical Root Resorption

. Some procedures and events (bleaching, trauma.

orthodontic reatment) cause alteration in the organic
and inorganic cementum, finally making it more
inorganis, This makes the cementum bess resistant to

resorption,

i Immunclogical sysiem senses the alicred root surface.

as o different tissue, oitncks as a foreign body.

Clinical Featuras

Initinlly the cervical root resorption is asympeomatic in
e

Pulp if present will be vital in most cases of cervical
mot resorption, The pulp responds pormal 1o sensitivity
lests

Long standing cervical rood resorption cases show
extensive loss of tooth sirecture replaced by granulation
tissues which undermines the enamel in due course giving
rise o Pink spot appearance clinically. It is misdiagnosed
a5 internal resorption, but confirmed with a radiograph.
It initially stams as a small lesion, progness and reaches
the predentin. Predentin is mose resistant to resoeption.
spreads laterally in apical and coronal direction
“enveloping” the reot canal.

Rarely, it perforaes into the tooth causing secondary

imvolvement of pulp. In most of the cases, it occurs o the
immeshiate subgingival level,

Franks's Classiflcation of
Cervical Root Resorplion

Suprapssemes — Coronal 1o the level of alveslar bone
(Fig. 25.14),

Intraosseons — Mol sccompanied by periodontal
breakdown (Fig, 25.15).

Crestad — At the level of alveolar bone (Fig. 25_16).

Fig. #5.14: Supmcosseous utm canal invasive IBscrpiion

Fig. 2518 Inlrapsseous oxira canal imaske esorpbion

Fig, 25,16 Creglal exira canal Freasive nesodpion
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Radiographic Features
Radiographically one can see the moth-eaten appearance

ith the intact outhine of the . Because bone is ofien
PDFREE m&[ PﬁB{l i of an infrabony
posckiet,
Treatment

The main aime of the treatment s 1o restore the loat wooth
structure and 1o disrupt the resorptive process. A traditional
approach is toe treat the woth endodontically firse, followed
by repair of the resorbed area either from an internal
approach or an external one.

A combination of internal restoration followed by a
surgical approach 1o smoothen and finish the surface of
filling material where it exits through the orginal resorptive
eniry, may provide acceptable resulis.

Anather freatment opproach has been recommended
because the Pulp is often vital in a woth with invasive
rescrption, the repuir of resorbed area may be pocomplished
withowt removing the pulp, The clinical procedure consises
of surgically explorng the resorbed lacuna and curetting
the soft tissue from the defect, which can then be the
prepared for restoration. The advantage of such a non
endodontic approach is that, it is maore conservative than
the more commeon approach of including root canal therapy
im the treatment. I pulpal symptoms develop later, rool canal
therapy can be done when needed, Other treatment options
are inentional replantation or rool amputation of affected
tooth.

There is not known method for prevention of invasive
resorption, early detection will allow more conservative
treatment. The prognosis after reatment is uncertain because
clinical experience has shown that, even aller restoration
of resorptive defects. new foci of resorption just apical to
the previous lacunae may necur,

TRANSIENT APICAL BREAKDOWN

It is a temporary phenomenon in which the apex of the

tooth displays radiographic appearance of resorption—

followed by surfuce resorption andfor obliteration of the

pulp cunal (Fig. 25,17}

= Repair takes place within a year. It is commaonly seen in
mutture teeth with completely closed apex

= Usuoally it ocours after moderate injuries to the tooth for
example—subluxation. extrusion, lateral luxation

= Infections, orthaodontic treatment, traoma from ocelusion
el

= Mo treatment is recommended.

mf

Fig. 3517 A, Monral ool apes B. Apical rool resorplion

CONCLUSION

Towoth resorption is o perplexing problem where the eticlogic
factors are vague and less clearly defined, For the bes
treatment outcome, the clinician should have a very good
knowledge of the ctiopatholbogy of resosptive besions, Early
diagnesis and prompt treatment in such cases are the key
factors which defermine the success of the treatment. More
chinical studies and research with animal models ane required
o explain meaore about this phenomenon scientifically.
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INTRODUCTION

Clinical experience suggests that dentine hy persensitivity is
i relatively common cause of puin associnted with the teeth.
Despite this, the condition has been described as “an enigma®™
being frequently encountered but il undersiood.

The term tooth hypersensitivity, dentinal sensitivity or
hypersensitivity often used intermittently to describe
clinically condition of an exaggerated response o an
exogenous stimulus.

The exogenous stimieh may include thermal, tactile or
osmdic changes. While extreme stimuli can make all the
teeth hur, the term fypersensitivity means painful response
1o stimadi oot nommally sssociated with pain, The response
tor @ stirmulus varies from person o person due 1o difference
in pain tolerance, cnvironment factors and paychology of
patient. Tooth hypersensitivity can fit the criteria of several
pain terms described by Merskey (197%), for the
International Association for the stwdy of pain (IASP). Pain
15 described “as an unpleasant sensory and emotional
expericnce associated with actual or potential tissue
damage.”

Tooth

Hypersensitivity

*  Historic Review

= MNeurophysiology of Teeth

= Mechanism of Tooth Hypersensitivity
» Dentin Hypersensitivity

incidence and Distribution
Eticlogy and Predisposing Factors
Treatment Strategies

- Management of Sensitive Lesions

To standardize the description of the condition, densin
hvpersensifivity is defined as “sharp, shoet pain arising from
exposed denting in response fo stimli fvpically thermal,
chemical, tactile or osmaric and which cannor be ascribed
b any otleer forvt of dearal defect or pathology. (Holland ef
al, [9U7],

Tooth hypersensitivity is not asaociabed with scrual nssue
damage in the acuwie sense but can involve potential tissue
damage with constant erosion of the enamel or cemenim
along with the concomitant pulpal response,

Drentine hypersensitivity is perhaps a symptom complex
rather than a true disease and results from stimuolus
transmission across exposed dentine. A number of dental
conditions are associated with dentine exposure and
therefore moy produce the same sympioms.

Such conditions include:
«  Chipped teeth

*  Fractured restoration
*  Restoralive tremments
*  [Dental caries
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*  Cracked tooth syndrome
*  Ohher enamel invaginsions,
Thus, a careful history (fo exclude all the above condi-

PDFREPRIIMEEr YD ampeenctingalmd diographic

examination, is necessary before arfving at a definitive
diagnosis of dentine hypersensitivity, However, the problem
may be made difficult when two or more conditions coexist,

Tooth hypersensitivity differs from dentinal or pulpal
pain in that in case of dentine hypersensitivity, patient’s
ahility o locate the source of pain is very good, whereas in
case of dentinal pain. it is poor and in pulpal pain, it is very
poor, The character of the pain does not outlast the stimulus;
the pain is intensified by thermal changes, sweet and sour,
Intensary of pain i= usually mald o moderate. The pun can
be duplicated by hot or cold application or by scratching
the dentin. The pulpal pun is explosive, miemutient and
throbbing and can ke affected by hot or cold.

HISTORIC REVIEW

I. Leeuwenhoek (16785 who shortly after his invention of
the mucroscope descnbed “tooth canals in dentin.™

2. ID» White (1855} made a presentation, which proposed

that dentinal pain was coused by movement of fuid in

dentinal tubules.

In 1900, Alfred Gysi, published a repont that dental

canaliculi are devoid of nervous substances, but at the

inner bosder of the dentine around the odontoblast there
is an “abandant network of finest nerve fibers™.

4. In 1915, Alfred Gy reported that Muid in the wbale
was incompressible, thus stimulus indoces a wave like
miotron which is transmitted 1o the pulp.

5. Louis I Grossman (1935) described hypersensitiveness
in dentin as uncommon sensitivity or painful response
of the exposed dentin to an bmitation,

. MeGhe (1936 r¢|‘u'||‘|!-&|:| 1t pain was ool conlingous
but was felt only as long as the imitant was present.

7. Lukomsky (1941} advocated sodiom fluoride as a
desensitizing obtundent.

8. Brannstrom {1962} summarized the “hyvdrodyiamic
fheary ™ ol dentinal pain excitation thal is pain is induced
by the movement of tubular fluid in response to
externally applied stimuli.

9. Klemberg (1986) summanzed the ditfferent approaches
that have been used to treat hypersensitive dentin as
follows:

i. Remineralization by salivary deposits of calcium
phosphate complexes within dentinal tubules,

L

T

i, Formation of secondary dentine, which may occur
naturally or can be stimulated by brushing,
iii, Calcium hydroxide facilitates calcium phosphate
deposition from dentinal fluid and saliva.
iv, Sodium Muoride promotes the deposition of less
soluble fluoroapatite,
v, Bilver nitrate precipitates proteins within dentinal
tubules.
vi, Btrontium chloride forms strontinm hydroxyvapatite
amed stromiiam phosphate within dentinad tubules,
vii. Resing seal the outer ends of dentimal wbules,
viil, Dentifrices may provide one of the active ingredients
above or function by occluding tabular orifices,

Madia first scientific observation
for beler understanding of
dantinal hypersensitivity

1678 Lesuwenhgak

1841 Lukomshky Advocaled sodium Nuoride as
dasansitizing aganl

1062  Brannstiom Hydrodynamic heory of dentinal
pain

18BE  Kleinbearg Bumesarized the diferent appro-

aches thal are used to traat
Iy persensitivity.

THE NEUROPHYSIOLOGY OF TEETH

The dental pulp is richly innervated. On their way from the
apex 1o the coronal pulp, the nerves branch and finally form
a dense network of the fine fibers at the pulp dentin border
areq.

Buoth myelinated and unmivelinated axons innervate the
pulp. According 10 conduction velocities, the nerve units
can be classified into A group—having the conduction
velocity more than 2 mis, and O group—with conduction
velocity less tham 2 mf's.

Most of the A fibers have their conduction velociiies
within the Ad range (6-30 mfs). The sharp, better localized
pain is mediated by Ad fibers, whereas C fibers activation
seemms 1o be connectad with the dull mdisting pain sensation,
Myelinated A fiber seems to be responsible for dentin
sEmsityiny,

It is well known that even the most peripheral part of
dentin can be sensitive. However, varying opinions have
been presented on the mechanism of intradental nerve
activation in response L extemal rritation,

Byer (1984) in a recent neyroanatomic studies have
shown that only the inner 104 to 200 pm of dentin is
innervated, indicating that the pain sensations indoced by
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stirnulation of superficial dentin cannot be a result of direct
irmitation of nerve endings.
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Theories of Dentin Senaitheity
hewral thaony

Odontablaste ransdiction theoey
Hydrodynamic theory

Mcdulation theory

L] L S ]

Theaories of Dentine Sensitivity
A. Neural Theory

The neural theory stributes activation w an imitial excitation
of those nerves ending within the dentinal wbules. These
perve signals are then conducted along the parent primary
afferent nerve fibers in the pulp, ino the dental nerve
branches, and then intoe the brain (Fig. 26.1). Newrual theory
considered that entire length of whule contains free nerve
endings. However, the study of Byer {1934) shown thit
omly 100-3200 pm of peripheral dentin contains nerve endings,

B. Ddontoblastic Transduction Theory

The theory assumed that edontoblast extended o the
periphery. The stimuli initially excite the process or body of
the cdontoblast. The membrane of odontoblasts may come
into close apposition with that of nerve endings in the pulp
or i the dentinal wbule, and the odontoblast iransmits the
excitation of thews associated nerve endings. However, in
the most recent study; Thomas (1984 indicated that the
odonioblastic process is restricted to the inmer third of the
dentinal tubules. Accordingly it seerms that the outer part of

1 2

Fig. 25.1: Thearies of dentin hypersansiedty (1) Maural theony: Simuius
applied 1o denin caused direct extnation of the nerse fpem (2)
Coontailastic ansduction theony: SEmulus i5 ransmitted along thie
odorfablas! and passes i the sermany nerve endings Sinough synapss
{3) Hydredynamic theary: Stimulus causes dsplacamant of Nuid
present in denbiral tubules which further excite nere fbers

Textbook of Endodontics i

the dentinal tubules does not contwin any cellular elements
but s only filled with dentinal fluid.

C. The Hydrodynamic Theory

This theory proposes that a stimules causes displocement
of the fluid that exists in the dentinal tubules. The
displacement occurs in either an outward or inward direction,
and this mechanical disturbance activates the nerve endings
present in the dentin or pulp.
Fish (1927} observed the interstitial fluid of the dentin and
pulp, referming to it as the “dental bymph™.
Brannstrom (1962) suggested that the displacement of the
tubule contents is mpid enough to deform nerve fiber in
pulp or predentin or damage odontoblast cell. Both of these
effects appear capable of producing pain.

Currently most investigators accept that dentin senstivity
i% chue 1o the hydrodynamic Meid shift, which ocour across
exposed dentin with open bules, This rapdd Muid mevement
in furn activates the mechanoreceplor nerves of A group in
the pulp (Fig. 26.2).
Mathews ef al (1994) noted that stimuli such as cold causes
fuid flow away from the pulp, produces more rapid and
greater pulp nerve responses than those such as heat, which
cases an inward flow. This certainly would explain the rapid
and severe response to cold stimuli compared w the slow
dull response to heat.

The dehydration of dentin by air blasts or absorbent
paper causes outward fluid movement and stimulmes the

Fig. #8.2: Hydredyname: heary (A] Odofrioblast (B) Dentin (C} A-5
narva fibar (0} Odontoblastic process (E) Stimuation of A5 narea
fioer from Auid movamen
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mechanoreceptor of the odomtoilast, causing pain. Prolonged
air blast couses formation of protein plug inte the dentinal
tubules, reducing the Muid movement and thus decreasing

PDFRERirGENLM.@AD ODONTOLOG CA

The pain produced when sugar or salt solutions are
placed in comtact with exposed dentin can also be explained
by dentinal fluid movement. Dentinal fluid is of relatively
low osmolarity, which have tendency o Mow towards
solwion of ligher osmolarty, e, salt or sugar solution (Fig,

26.3h),
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Fig. 38.34: Effad of air blast on denlin

Dentnal
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Fig. 3.3k Pain produced by diflensn timul

D. Modulation Theory

Kroeger (1968) implicated number of polypeptides as
regulators of newral transmassion of plasma Kinins, These
substances may selectively alter the permeability of the

) ais]

odontoblastic cell membrane, so that pulp nEwrons ane more
prone 1o discharge upon receipt of subsequent stimuli.
Eroeger believed that plasma kinins were formed in the pulp
when kallikinins were released as result of nerve stimulation.
Under normal circumstances, pulp ssue comains eneymes
capable of inactivating plasma kinins, These substances may
modulate associated nerve fiber action potentials by
increasing newronal cyelic AMP levels through cell
membrane adenylate cvelase receptors,

Incidence and Distribution of
Dentine Hypersensitivity

The prevalence studics for demtine hypersensitivity ane limited

im membser, The available prevalence data vary considerably,

and dentine hypersensitivity has been stted 1o range from

E 1o 30 percent of adull population,

= Most sufferers range in range from 20-40 years and a
peak occurrence is Tound @1 the end of the third decade,

# In general, a slightly higher incidence of dentine
hypersensitivity is reported in females than in males.

*  The reduced incidence of dentin hy persensitivity in older
individuals reflects age changes in dentin and the dental
pulp. Sclerosis of dentin, the laying down of secondary
dentin, and fibrosis of the pulp would all inerfere with
the hydrodynamic transmission of stimuli through
exposed dentin

Intra-oral Distribution

=  Hypersensitivity is most commonly noted on buccal
cervical romes of permanent 1eeth. Although all oot
type may be affected. canines and premolars in either
Juw are the most frequently involved,

= Regarding the side of mouth, in right handed tooth
brushers the dentine hypersensitivity is greater on the
lefit sided teeth compared with the equivalent contra-
laberal teeth.

Etiology and Predisposing Faclors

The primary underlying cause for dentin hypersensitivity is
exposed dentin wbules, Dentin may become exposed by
two processes; cither by loss of covering periodontal
structures (gingival recession), or by loss of enamel

The most common clinical cause for exposed dentinal
tubules is gingival recession (Fig, 26.4), Various factors
which can couse recession are inadequate sitached gingiva,
improper brushing technique, pericdontal surgery,
overzeilous tooth cleansing habits, oral habats efc,
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Gingival necesson

Remnowal of Chmenial |yar
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of dantin
and thus denlinad bibules

Dapatarization of nesve andings of odonistiast

Pain

Prograsslon of ginglval recesslon fo
dentin hypersensitivity

Thiz leaves the exposed underlying dentin, which
consists of proloplasmic projections of odoaioblasis within
. i ) thi pulp chamber (Fig, 26,60, These cells contain nerve
BT Fuotastor st EoHy endings and when disturbed, they depolarize and this is
interpreded as pain (Fig. 26.7).

Common Reasons for Gingival Recession

Inadequate alached gingwva

Prominant roats

Toothbrush abrasion

Pockst reduction pericdontal surgary

Orel habits resulting in gingiva Bcaralion, e, tRumEic

jooth picking, eating hard foods

Emcessive tooth claaming

= Eacessive flossing

= (Gingival secondary to specific diseases, i.e. NUG
pariciontifis, hepatic gingvesiomalitis

»  Crown preparalion.

The recession may or may nob be associabed with bone
Ioas, IF bone loss ocours, mone dentinal wbales get exposed.
When gingival recession occurs, the ouler protective liyer
ol rool dentin, e, cemenium gets abraded or eroded away Fig $6.6: Expasure of dentinal lubles
{Fig. 26.5).

LU TS

~

Fig. 236.7; Depolarization of nerss ending causing pain

We have seen earlier that most accepted theory of pain
15 Brunnstrom’s hydrodynamic theory of dentin hyper-
sensitivity, Once the dentinal wbules are exposed, there are
oral processes which keep them exposed. These include
poor plague control, enzmel wear, improper oral hygiene
technigue, cervical erosions, enamel wear and exposure o
Fig. 26.5: Erpgion of pemantyum acids,
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Reasons for Continwed Dentinal Tubular Exposure
*  Poor plague control, e acidic bacterial bypraducts.
* [Excess oral acids. 8. soda, frufl juice, swsmming pool

PDFREE cgmmw ODONTOLOG CA
- arvical decay

+»  Toothbruesh abrasion
= Tartar control toothpasie

The other reason for exposire of dentimal tibiles &
due to loss of enamel, Loss of enamel can ocour by:
i. Poor occlusal functions and exaggerated para-
functional habits leading o atirition,
ii. Abrasion caused by improper brushing techniguee and
dietary factors.
iii. Ercsion which is associated with exposure 1o acidic
environment and dietary components.

Causes of loss of enamel:

= Alrrition by exsggerated oodusal funclions Bee bruxism

= Abragion from diglany companents or mproper bl'l_,l.Ehirq
techinigue

*  Erosion associaled wilh émdronmental or diglary
oompanents partculivly acids,

Since dentinal mibailes gel sclerosed of their own and
plug themselves up in the oral environment, treatment shoald
focus on eliminatng factors associated with continoed
dentinal exposure.

TREATMENT STRATEGIES

Hypersensitivity can resolve withoul the reatment or may

require several weeks of desensitizing agents before

improvement is seen. Treatment of dentin hypersensitivity

i% challenging for both patient and the clinician mainly for

two main reasons:

. Dvisdifficult w measune or compare pain among different
patients,

2. Ivis difficult for patient to change the habits that indtially
cansed the problem,

Twe main principal realwrenl oplions are:

I. Plug the dentinal tubules preventing the fuid flow.

2. Diesensitize the nerve, making it less responsive o
srimul atson,
All the current modalities address these two options,

Treatment of Dentine Hypersensitivity can be Divided into:
a. Homea care with denfilrices

b In office treatment procedurs

¢. Patlent aducation

) a7

Management of Dentine Hypersensitivity

I. Home care with dentifrices:
a. Swrontium chloride dentifrices
b, Potassiom nitrae dentifrices
c. Fluoride dentifrices
2. In office treatment procedur
a. Cavity varnishes
b, Anti-inflammatory agents,
c. Treatrments that pastially obturate dentinal tubales,
+  Bumishing of dentin
= Rilver mitrate
= Aine chlonde—potassium ferrocyanide
*  Formalin
= Calciam compounds—Calcium hydroxide
Dribasic calcium phosphate
*  Fluside compounds—Sodiom fluonde
Sodivm silicofluoeide
Stanmous MTuorde
+  |omtophoresis
= Swrontium chlonde
= Potassiom oxalste
d. Tubule sealant
= Restorative resins
+  Dentin bonding agents
c. Miscellansous
= Laser
1. Patient education
#, Dietary counseling
b. Tooth brushing technigue
c. Plague control

Management of Tooth Hypersensitivity

It is well known that hypersensitvity often resolves withou
treatment. This is probably related o the fact thar denin
permeability decrease spontaneously—because of
accurmence of natural processes in the oral cavity.

Hatural Process Contributing to Desensitization Include

i

1. Farmation af reparative dantin by the pulp

2. Obturation of ubues by the farmation ol mineral deposils
{Dental sclerosis)

3. Calculis foermabon on the surace of the $anlin,

A. Home care with dentifrices

Dentifrice has been defined as a subsiance wsed with a
terthbrrush to aid in cleaning the accessible surfaces of the
feeth, Dentifrice components include abrasive, surfactant,
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0 percent gam camphor was found 1o be effective in
preventing posteperative thermal sensitivity,
The use of corticosteroids is based, on the sssumption

PDF RE @ iriihsiaily i inEky Fid udpal idfimmation; hence,

more information 15 needed regarding the relationship
berwesn these two conditions,

Partial Obliteration of Dentinal Tubules
Burnishing of Dentin

Burmishang of dentin with a toothpack or orange wood stick
resulis in the formation of a smear laver which, partially
oceludies the demtinal tuboles, and thus resulting in reduction
in hypersensitivity,

Formation of Insoluble Precipitates fo
Block Tubules

Certain seduble sults react with ions i iooth strecture 1o

form crystals on the surface of the dentin. To be effective,

crystallization should occur i 1=2 mimes and the crystals
should be small enough w enter the whules and moest also
be large enough w partially obturae the wbales,

Calvium oxalote dibvdrate crysials are formed when
potissium oxalate is applied w dentin; these crystals are
very effective in reducing perresbility,

#  Silver mifrate (AgVOl ) has abiliny o precipitae peolzin
constituents of odontoblast processes, thereby partially
blocking the whules.

¢ Zine chloride = Potassium ferrocyanide when applied
forms precipitate, which is highly crystalline and covers
the deming surface.

*  Fornalin 40 percent is topically applied by means of
cotton pellets or orangewood sticks on teeth. It had
been proposed by Cerossman in 1935 os the desensitizing
agent of choice in treating anterior tooth because. unlike
Aphiy it does not produce stain,

= Calcivm compenmds have been popalar agent for many
years for the treptment of hypersensativity, The exact
mechamsm ol acton s unknown bul evidence SUggests
that
a. Iv may block dentinal rubules
b, May promote peritubular dentin formation.
¢. Om increasing the concentration of calcium ions

around nerve fibers, may results in decreased nerve
excitability. So. calciom hydroxide might be copable

of suppressing nerve activily,

) 419

- A pasie of CalOH)y and sterile distilled water
applicd on exposed root surface and allowed to
remained for 3-5 minutes, can give immediate
reliefl im 75 percent of cases.

—  Dubasic calcrum phosphate when bumished wath
rownd toeoth pick forms mineral deposits nesr Uhe
surface of the whules and foumd o be elfective
in 93 percent of patients,

*  Fluovide compounds: Lukomsky (19410 was the firsl
1o propose sodium MNuoride as desensitizing agent,
Because dentinal Muid s sotursed with respect 1o calcium
and phosphate jons, application of NaF leads 1o
precipitation of calcium fMuorde crystals, ths, reducing
the Functional radius of the dentinal mwbules,
= Acidwlated sodivm fworide

Concentration of fleoride in dentin treated with

acidulated sodivm fluoride is found w be signi-

ficantly higher than dentin weated with sodium
fluoride.
- Sodtim siliceflieoride

Silicic acid forms a gel with the calcium of the tooth,

thies produces an insulating barmier. Thus application

of 0.6 percent sodium silicofluoride is much more
potent than 2 percent solution of sodium fluoride as
descnsitizing agent.

- Siarrons foride

10 percent solution of stannous fluoride forms dense

lnyer of tin and flvonde contaiming ghobular particles

blacking the dentinal tubules.
1.4 percent stannous fuonde 1= also an effective

agent however requires prolonged use (up 1w 4

weeks) o achieve satsfictory results,

Finoride Towlfophoresiv-Tontophoresis is a term applied w
the use of an electrical potential o wansfer ions ino the
body for therapeutic purposes. The objective of Auoride
iontophoresis is to drive fleonde ions more deeply in to the
dentinal tubules than can nod be achieved with topical
application of MTuonde alone,

= Stronfium chloride: Studies have shown that topical
application of concentrated strontium chloride on an
abraded dentin surface produces o deposit of strontium
that perctrvies dentin 1o o depth of approximately 10-
20pm and extend into the dentinal wbules.

= (Owalates: Oxalates are relatively inexpensive, casy o

apply and well tolerated by paticnts. Potassium oxalate and

ferric oxalate sodution moke available oxalate jons that can
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react with calcium ions in the dentine Tuid w form insoluble
calcinm oxalate crystxls that are deposited in the apeniures
of the dentinal tububes.
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Dental Resing and Adhesives

The objective in employing resins and adhesives is o seal

the dentinal tebules 1o prevent pain producing stimuli from

reaching the pulp. Several investigators have demonsirated

imimedize and enduring relief of pain for perfiods of up o

18 months following wreaiment. Although not intended For

treatment of generalized areas of rool sensitivity, this can

be an effective methad of treatment when other forms of
therapy have failed.

i, WyeolT (1982) advocates the use of adhesives for severe
cases of hypersensinivity that do not respond o other
therapy. He prefers a glass-ionomer cement because it
is hydrophilic acid and conditioning is not required, the
masterial adheres well and it is esthetically pleasing.

b, Copeland (1985} found that application of Scotchbond
produced immediate and lasting relief from hyper-
sensitivity, Clinically superior results were obtained by
covering the resin with a drop of diluie restorative
haterial.

c¢. GLUMA is a dentin bonding system that inclodes
gluteraldehyde primer and 35 percent HEMA
(hydroxvethyl methacrylaie). It provides an attachnment
todentin that bs immediate and strong. GLUMA has been
found to be highly effective when other methods of
treatmient Failed to provide relief (Fig. 26,9

Fig. 26.9: GLUKMA desensisizing soiusion

Taxtbook of Endodontics i

Patient Education
Dietary Counseling

Dietary acids are capable of causing erosive joss of woth
structure, thereby removing cementum and resulting in
opening of the dentinal tubules, Consequenily, dietary
coumseling should focus on the quantity and frequency of
acicl imtake, and intake occurming i relaton W iooth brushing,
Any treatment may fail iF chese factors are mol controlled, A
writlen diet history should be obtained on patients with
dentinal hypersensitivity in oeder 1o advise those concerning
eating habits.

Because of the presence of a smear layer on dentin,
teeth are nol usually sensitive immediately following scaling
and root planning. However, removal of the smear layer
may resull from exposure o cerain components of the
diet. Studkies have shown that citros fruit juices, apple juice
and yoghurt are capable of dissolving the smear layer,

Because loss of dentin is greatly increased when brushing
15 performed immediately afer exposure of the woth surface
o dietary acids, patients should be cautioned against
brushing their teeth soon afier ingestion of citrus food.

Tooth Brushing Technigue

Because meorrect tooth brushing appears to be an etologic
factor in dentin hypersensitivity, instrsciion aboul proper
brushang technigues can prevent further loss of dentin and
the resulting hy persensitivity.

Plague Control

Saliva contains cabeum and phosphate ions and is thenefore
ahle 1o contrbute to the fosmation of mikeral deposin with
in exposed dentinal wbules. The presence of plague may
interfere with this process, as plaque bacteria, by producing
acid, are capable of dissolving any mineral precipitates that
form, thus opening tubules.

Recent Developments
Treatment of Dentine Hypersensitivity by Lasers

Kimura ¥ ef al (2000) reviewed treatment of dentine

hypersensitivity by lasers. The lasers used for the treatment

of denting hypersensitivity are divided into two groups:

I. Low output power (low level) lasers; helivm-neon [He-
Mel. and gallismdaluminumarsenide (GaAlAs) [diode]
lnsers,
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2. Middle oupor power lasers: Nd:YAG and CO, lusers,
Laser effects are considensd o be doe 1o the effects of
sealing of dentinal wbules, nerve analgesia or placebo effec

PDFREE  COvEAdklind\EdeCia bk (bresh: behlurable, whereas nerve

analgesia or a placebo effects are mol,

SUMMARY

Professional interest in the couses and treatment of dentinal
hypersensitivity has been evident in the dental literature for
approsimale|y 150 years or more. Dientinal hy persensitivity
satisfies all the criteria to be classified as a true pain syndrome.

T

Myelinated A fibers mostly AS type seems 10 be responsible
for the sensitivity of dentine. OF the various theories
proposed, the hydmodynamic theory is the most accepted
cxplanation for the mechanism of dentine hypersensitiviry
Management of the condition reguires determination of
cticlogic foctors and predisposing influences. Desensitizing
tooth pastes containing polassivm nitrme, strontivm chlonde
and sodiwm monofluerophosphate have proven to be
cffiective in the management of hypersensitivity. Partial
obluration of open ubules 15 the most widely practiced in-
office treatment of dentinal hypersensitivity.
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ﬂ- Introduction

INTRODUCTION

Laser is an acronym for “Light Amplification by
Stimulated Emission of Radiations.” The application of
lasers is almost in every field of human endegvor from
medicine, science and technology 1o business and
entertainment over the past few years. There has been a
strong emergence of lasers in the feld of dentistry, When
used efficaciously and ethically, they are an exceptionol
madality of reatment for chmcal condinons that dentisis
treat on a daily hasis.

HISTORY AND DEVELOPMENT

Although the history of lasers dates back 1w [400BC and
the centuries when light was used as a therapeutic agent by
ancient Greeks, Chinese, Indians and Egyptians,

1960  Miaman Developed Bser ar mases

1961 Snitzer Mizodyrmeum laser

1965 Leon Goldman Exposure of vitad tooth o laser

1965  Taylor f al Siudied histohogicat aflecis on pulp

19868 Lobane ot al Use of GO, lasars in dantistry

1974 Yamamota o @ NdYAG in préveniion of canas

1977  Lenz et al First applicaton in ol and
maxilotacial surgeny

1985 Pick el &l First In perodontal surgery

Laser Interaction with Biological Tissues
Laser Safety in Dental Practice

Soft and Hard Tissue Applications of
Lasers in Dentistry

Lasers

in Endodontics

*  History and Developmeant
«  Classification of Laser

* Laser Physics

* Types of Lasars
L]
L]

The first laser or maser as it was inithally called
developed by Theodore H. Maiman in 1960, Maser like laser
is an acronym for “Microwave amplification by stimulaced
emisson of radisnon.” This laser constrscted by Muuman
wis a pulsed ruby laser.

The second laser 1o be developed was the neodymium
laser by Smitzer in 1961, The first reponl of laser exposure
toa vital human tooth weas given in 1965 by Leon Goldenan
MDD, The first laser patient experienced no paim with only
superficial damage to the crown. Surprisingly the first lnser
dentist was a physician and the dental laser patient was a
dentist. In 1965, Tayler and associates reported the
hiswologic effect of ruby laser on the dental pulp. From the
19607 o the early P90 s, dental researchers continved to
search for other type of lasers. Lobene of al in 1966
researched more abouwt the OOy lasers. Because its
wavelength of 106 micrometer is well absorbed by enamel,
it was thought that the OO, laser might be suitable for sealing
of pits and fissures, welding of ceéramics o epamel or
prevention of dental caries.
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The first report of dental applicatson of neodymium laser
o vital oral tissues in experimental animals was given by
Yamomodo ef ol They found that Nd:Y A0 laser swas an

PDFREEMEHM Uyl AT EHENROMOSIcaAf incipient caries

bodh o witee wnd im owive. The first ppplication of kaser in
makillofacial surgery was by lenz {lenz et al 1977) who
used the argon luser to create o nascantral window,

The :n:l\.'::lnuly_t“\. ol EIII: lnser was first ;l;‘!-r-hr_'-:l L
pericdontal surgery by Pick in 1985, He developed a
technigue Tor a nearby bloodless gingevictomy in patients
with bleeding disorders.

Sulfcient research exists 1o predict that corment laser
systems such as Erbium: YAG Hodmiom: Y AG MNd: Y AG and
excirmer have the polential o replace the dental dnll for a
number of uses (Fig, 27.1).

Fig. 27.1; Laser baam produces pracsed and clean
cawity cufling with minmal ieath loss

CLASSIFICATION OF LASER

1. According to ANSI and OHEA standards lasers are
r.!l.r.nl'ﬁi?'if iy
Class 1
These are low powered lasers that are safe to use,
e.p. Laser beam pointer
Clasz 11
Low powered visible lasers thid are hazardous only
when viewed directly for longer than 1O seconds,
ep He <Me lasers,
Chuss 10,
Low powered visible lasers thar are hazardous when
wiewed Tor more than (025 seconds.
Class 111,
Medium powened lasers that arc nomeally hazardous if
viewed for bess than .25 seconds without magnifying
OpEics.

Class 1L,

Mefeclium powered lasers hat can be hazardows if viewed
directly.

Class 1V

These are high powered lasers (>0.5W) that produce
ocular skin and fire hazands,
2. Based on the wavelength of the beam:
i. Uliravioked rays — 130010 4000 nm
ii. Visibde light = 400 to 700 nm
iii. Infrared — 70O 10 microwave spectrum
3. Based an penetration power of beam:
i. Hard: incressed penetration power
For example, Md: YAG Argon.
ii. Soft lasers: Decrensed penelrtion power
For example, dicde, Galliom-5%a, He-Me lasers,
4. Based om pulsing:
i. Pulsed: The beam is not continwous, i.e. is of shor
durabions.
ii. Non pulsed: The beam is continuous and of fixed
duration,
5 According o type af lazer material weed;
i. Geues lasers; COy Lasers, Argpon lasers, He-Ne lisers
ii. Liguid lasers: lons of rarc carth or organic
fMuorescent dyes are dissolved ina hgued, e.g. Dyve
lusers.
iii. Solid state lasers:
- Ruby lasers
= N YAG laserw
iv. Semiconductor busers:
Callium
- Amsenide.

LASER PHYSICS

The basic wnits or quanka u[lighn are called ]'!hl:r!l.'ll'lh. Pleistizns
behave like a tiny wavelets similar to sound wave pulses, A
gpusntuwm of light can be depicted as an electromagnetic wave
with an glectric field oscillatmg up and down, There is also
a magnetic field associated with the photon that moves in
and oul of the page.

The comamicn prjn-.'ipln:—.-i on which oll lasers work is the
generation of monochromatic, coherent and collimated
ruchation by o suitable laser medinm in an oplical resonator

{Fig. 27.2).

Common Principles of Laser
& Monochnmatc

=  Cobemgncs

= Collimatian,
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Sauica of Foidsing - Facal 1
exchation enargy legs plara |
PDFREE COVUNI DAD ] > : <I
Total T Pamally | i
fellacting merfaf refectifig miroee Facal | Focal
digtanee | spot
Fig, @7.2: Lagar physcs
Mongchromefic means that the light produced by a Collimaned
purticular laser will be of o charsclenstic wavelength. 11 the
light produced is in the visible spectrum (400 nm w 750 ), - U
it will be seen as o beam of intense cobor, 1L 15 important 1o
have this property 1o attain high speciral power density of
the laser (Fig. 27.3). Uncolimated
Laser Light Is....
AW AT =W W
Conerent 2 AN N A
W Fig. 27.4: Colimated ard uncolimated beam
Ultraviolet (UY range) approx 140-400 pwm
Monachromatic Visible light (VIS range) approx 400-700 pm
| [nifra red (IR ramge b approx. TiHkmicrowave spectnim
The shorter the wavelengih, more energetc is the Hght
A A AAAT
Colimaled |~
ma W Light Absorption and Emission

When light encounters matter, it can be deflected (reflected
Fig. 373 Comman principlas on which s lxeamn, Wok s

i of ; o oohat g ol B o scattered) absorbed (Fig, 2751 IF a photon s absorbed,
Coherence means that the light is all perfectly in phase as
they bewve the laser. That means that unhike a normal light
spurce, their individoal contributions are summated and
reinforce each other. In an ordinary light source, much of
the energy i lost as out of phase waves cancel each other.
Collimation means that the laser light beam is perfectly ...,____
parallel when leaving the laser aperture {Fig. 27.4) This ;-—-"" ,r""" / ,‘ 'gm
property is important for good transmission through delivery Ansarsed ¥
syslenis,
The main differentiating characteristic of lasers is wave Transmitled
length which depends on the laser medivm and excitation
diode, i.e. continuous wave or pulsed mode, The different

wavelengths can be classified into three groups. Fig. 27.5: Whan ight encounters mamer, i can be reflected,
scaltared, absorbod or Earsmising

www.pdfree.blogspot.com
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ils enerzy is not destroyed, but rather used (o increass the
energy level of the absorbing atom, The photon then ceases
to exist and an electron within the atom jumps o an higher

PDF REEnsE\mN. [Dh aaibONh@ Epeliup o an excited

state from the resting ground state. In the excited sate, the
atorm is unstable and will soon sponfaneously decay back 1o
the ground state, releasing stored energy in the form of an
emitted photon, This process is called spontancous emission.
The spontancousty emitied photon has a longer wavelengih
anel less energy than the absorbed photon, The difference in
the energy is usually mrmed imo heat,

Light Amplification by Stimulated
Emission of Radiation

The process of lasing coccwrs when an excited atom can be
stimulated to emit a photon before the process occurs
spomancously. When a photon of exactly the right energy
enters the electromagnetic feld of an excited atom, (the
incident photon triggers the decay of the excited electron 1o
a lower energy siate, This is accompanied by release of the
stored energy in the form of a second photon, The first
photen is not absorked but continees o encowmler apother
excited atom. Stimulued emission can only ke place when
the incident photon of the identical wavelength traveling in
the same direction,

If a collection of atems is more thal are pumped up inio
the excited state than remain in the resting stale, the
APCILENEOUS 2SS0 1:IFH.FI|"II1|1,:I|II:FTI:A:I1I£ atarm will stimulale
the release of a second photon in a second atom and thess
(L] phﬂuh‘l.:‘-. will lI"iHI.."‘I' the release of two mons l:lhul,um.
These four then yield eight, eight yields sixieen and the
cascading reaction follows 1o peoduce 3 brel intense (Tash
oof g monochromatic and coherent light

Beam Profile and Spot Geometry

The projection of the beam on the target is called the spot.
A eross-section of the beam is called the beam profile. The
dimmeter of the spot is called the spot size.

Power Density

Mover rJl:rwil}' 1% ximp|:.' the comcentrtion of r.|h-|_1||;,aa15. m i
umit area. Photons concentration is measaned in watis and
ares in square cm
Therefore PD = wicm®
= winr {r= beam diameter2)

From the beam profile, we know that the power density
in the center of the spot is higher and that at the edge of e
e, 11 approoches zero,

)

Power density cun be increased significantly by placing
a bens in the beam path becase the light is monochromatic
and collimated,

Power density can be increased by the wanage but
inireasing the power by 10 changes the power density by
I, But decreasimg area by 10 incresses the power density
by 10K,

The size and shape of the lens determine the focal length
and the spot size at the focal length.

The term focused and defocused refers to the position
of the focal point in relation 1o the tissue plane, The laser
besim cam be focused through a lens to achieve a converging
bear, which increases in intensity o form a focal spod or
hot spot, the most intense pan of the beam. Past the focal
spol, the beam diverges and the power decreases (Fig. 27.6).

Ddo i sid (AL mLaj]

Fig. &7 .6: Focused and delocused lasor beam

When working on tissue; the laser should always be uaed
either with the Focal point positioned at the tssue surface
or abowve the tissoe surface. The laser shoold mever be
positioned with the focal spot deep or within tissue as this
can lead to deep thermal damage and tissue effects,

TYPES OF LASERS
Carbon Dioxide Lasers

It waas developed by Patel et ol in 1964, It has a wavelength
af 10,6 macrons amd Calls iomo infrared mange on 1he specimum,
In the United States. the ©O laser was the first laser
approved by the food and deug administration Tor dental
soll= tissue surgical procedurnes, OO, laser energy is readily
absorbed by fisswes high in water content.

When CO, laser is focused 100 fine poin, its most enerry
dense stle, if can perform fine dissection. As the beam is
defocused and widened its effect on the tissue changes,
Instead of a definitive cutting action. the laser ablates the

www.;BfDerBﬁnE.com
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shockwaves can lead to high pressures so that adjacent tissue
will be destroyed or damaged.

PDFREEhemigal Effegts coonTOLO0G CA

The hasis of the photechemical effect is the absorption of
laser hight withowt any thermal effect which leads to an
alieration in the chemical and physical properties of the
irrmdiiated tisswe.

Laser Effects on the Dental Pulp

Characteristically pulp tssue can no survive on envirommernt
of elevated temperature for protracted periods when tooth
structure is irradiated with lasers,

The wse of combination of air and water spray before
during or immediately after laser irradiation w enamel and
dentin may be o more effective method for temperature
conirel and reduction of heat transfer w the pulp and other
vital structure surrounding the teeth.

Precooling by air and water spray prior o lasing may be
used with laser systems sech as OOy, Holmium, Erbium-
which are more readily abaorbed by water, Lasers with
limited transmission through enamel and dentin may also
be effectively cooled with the application of an air water
spray immediately after losing.

LASER SAFETY IN DENTAL PRACTICE

The surgical lasers currently used in dentisiry generally fall

in closs IV cotegory which is considered the most hazardous

group of lasers, The types of hazards that may be
encountersd within the chinical practice of dentistry may be
grouped:

. Ocular injury

2. Tissue damage

3. Respiratory hazands

4. Fire and explosion

5. Electrical shock.

I. Qcular Hazards: Injury to the eye can occur either by
direct emission from the laser or by reflection from a
mirror like surface. Dental instroments have been
capahble of producing reflections that may result in tissue
damage in both operator and patients,

Irreversible retinal bums can occur by conversion of
incident radiation o heat energy within a fraction of a
second resulting in permanent radiation.

2. Tissue Hazards: Laser induced damage to skin and ocher
non-larged Hssue can result from the thermal imersction
of the energy with the tissue proteins Temperature

Lasers in Endodontics

) -

clevations of 21°C above normal body temperature can
produce destruction by denaturation of cellular enzymes
and structural proteins which interrupt basic metabolic
PrOCEsSes.

3. Environmental Hazards; These secondary hazards
belong 1oa group of potential laser haeands referred 10
as non-beam hazards, Most surgical lasers used in
dentistry are capable of producing smoke, toxic gases
and chemicals,

The generation of smoke during surgery con be a
danger o both operator and patient. Inhalation of toxic
of infecticus matier in the form of aerosols and particles
has been found to be potentially damaging to the
respiratory system. The greatest producers of smoke are
C0y and Erbium lasers followed by Md:YAG lasers.

4. Combustion Haozards:

Flammable solids, liquids, gases used within the surgical
setting can be easily ignited if exposed to the laser beam.

5. Electrical Hazards: Becaose class IV surgical lasers
aften wse very high currents and high voltage power
supplies, there are several associgted hozards that may
be potentially kethal. Electrical hazands can be in form
af electric shock, fire or explosion.

Fire and Electrical Control Measures

T avoid an electrical hazard, the operatory must be kept
dry, The control panel and its electrical power unit should
be prowecied from any kind of splashing.

Personal Protective Equipment
Eye Protection

Light produced by all class IV lusers by definition presents
# potential bazards for ocular damage by either direct
viewing or reflection of the beam, Therefore all people must
wear adequate eye protection. including the patient.

When selecling appropriate eve wear several fiactors shonld
be considered:

1. Wwvelength permissible emission

Restriction of peripfieral vision

Maximum permissible exposure limits

Diegradation of the absorbing media

. Dptical density of the eye wears

. Meed for commective lenses

7. Comfort and fit.

LAIJ-L.-JII-J

Control of Air Borme Contamination

Adrborme contamination must be controlled by ventilation,
evacuation or other method of respiratory protection.

www.;BfDerREaE.com
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The 308 nm excirmer luser is the only system that
offers precise ablation of tssoe, fiber delivery,
bactericidl effects, Good transmission through water

PDFREE COVUNm@ABnEDGNTO:@IiE@Ang in one system.

It 15 useful to wse lasers o8 adpncts to conventional
treatmeent, but it is not possible 1o wse lasers alone
for treatment.

4. Treatment of incomplete frochre:
Lasers are using in repaanng incomplete vertical fractures
by causing fusion of the fracture,

5, Apicoscionty,
I laser is used for surgery, @ bloodless surgical Deld
shiould be easier o achieve, I the cut surfuce is rrsdhated,
it gets sterilized and sealed,

Climeally the use of Er;YAG laser resulted in
improved healing and diminished postoperative
discomfort,

6, Treatment of dental hypersensitivity:
The lasers uwsed for the treaiment of dental
hvpersensitivity are divided nto 1wo groups:
i. Low output power lasers (He-Me and Ga, Al As
lasers)
il Middle ouput power lasers-Md:YAG and OO0, lasers,

The mechanism causing a reduction in
hypersensitivity is most unknown but is thought that the
miechanism for each laser is different.

I case of low output power lasers, a small fraction
of the lasers energy is transmitted through enamel or
dentin to reach the pulp tissue, He:Me laser affects the
perpheral A delta or C fiber nociceptor.

Laser energy of Md:;YAG are indicating thermally
mediated effects and pulpal analgesia. Using OO, lasers
mainly seal the demtinal tubules as well as reduce the
permeability.

Lasers in Endodontics

) =
7. Sterilization of instruments:

Argon, OO0, and nd:YAG lasers have been used
suceessfully to sterilize dental instromicnts.

Bleaching

The whitening effect of the laser is achieved by a chemical
oxidation process. Once the laser energy is applied H,0,
breaks down to HyO and free O, radical which combines
with and thus remove stain molecules.

The energy of CO laser is emitied in the fiorm of heat.
This energy can enhance the effect of the whitening after
imitial prgon laser process.

CONCLUSION

Laser advantages such as a bloodless operative and
postoperative course, usually requiring no suturing. minimeal
y absent posioperative pain, and high patient acceplance
help make lasers o highly advantageous alternative to
conventional treatment modalities such as the scalpel or
electrosurgery. As mone and mone clinicians and reseanchiers
dizcover the advantages lasers have o offer, the presence
of lasers in the denta]l office will become increasingly
COMMON.

Some clinicians are stll doubeful of entering this exciting
field because of the size and cost of equipment, Lasers will
continue to get smaller in size and less costly, but this is
true of all echrolegy—consider the history of compaters
and pocket calculators, The original lasers were not only
large but hid six-figure price tgs. Today's dental lasers are
smaller, lightweight. highly portable and more reasonably
priced. The future of dental lasers is beight. When used
ethically and effwcaciously, it results in increase on income
which comes from greater patient acceptance of certain
treatrments. Patients experience minimal discomfort post-
procedure, leading 1o incrensed referrals,
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E] Endodontics

o Introduction "l'
Imporance of Pulp Therapy

Anatomic Differences between Primary

and Permanent Testh

Pulp Therapy Procedures
Indirect Pulp Capping

Direct Pulp Capping
Pulpotomy

Pulpectomy for Primary Teeth
Apexification

INTRODUCTION

Preservation of dental arch and its functioms i main miotive
behind pediatric demistry. The retention of the primary 1eeth

i5 necded until they are naturally exfoliated. There ane
several advantages of preserving the natural primary teeth
iFig, 28.1). Primary teeth help in preserving the arch
length, play an important role in mastication, esthetics,

appearance, speech and act as space maintainers for
permanent tecth.

Importance of Pulp Tharapy
aintains anch length
Prevents abnoemal habits
Maintains asthetics
Helpa in mastcation
Prevents infeclion
Prevenis spasch probéams
Helps in fimely eruplion of permanent iooth Fig. 78.1: Pulp anatomy of prrary 1eem

@ B @ B W @ @
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! Pediatric Endodontics

‘Why Endodontic Treatment of Primary
Teeth is Challenging?

considered mdre
die 10 variows

LTV EY

I. Lesser patient co-operation

Reduced month opening

More chances of injury to permanent tooth busd

Behavioral management

Anatomic differences between pramary and permanent

tecth.

G e L b

ANATOMY OF PRIMARY TEETH

In primary teeth enamel and dentine are thinner with pulp
homs choser 1o the cusps when compared with permanen
teeth (Fig. 28.2). Floor of the pulp chamber is thin and there
are more nomber of accessory canals in primary teeth than
in permanent teeth, Roots of the primary ieeth are long,
slender and Aared apically (Fig. 283} Roots are in close
relation with permanent successor and undergo physiologic
resorption during the exfoliation phase,

Anatamic Differences belween Primary and Permanent

Teath

1. Pulp homs are closer 0 cusps in primary leeth than in
tha permanent tooth parbculary mesial pulp hom

2.  Enpmel and dantin Mickness is less in deciduous jeeth,
ihus Increases the rek of exposune,

3, Pulp chamber anatomy in prmery feaeth resambles outer

suetace of crown and pulp wolume is relalively langer than

parmangnl leeth,

Foots of primary iooth are longar and slendsr,

Kumibar of accessory canals are more in primary ieath |

8. Foois of primary teeth are more Mared apically than
parmanant taeth,

A
\

Fig. 28.2: Dilerance batwaen analomy of permanan and prmary bessih

Fig. 28.3: Rools of primary (eeth are lang
sndar and ang lansd anically

PULP TREATMENT PROCEDURES
Indirect Pulp Capping

Indirect pulp capping s o procedure performed in o tooth
with deep carious lesion adjacent to the pulp (Fig. 28.4). In
this procedure, caries near the pulp is left in place w avoid
pulp cxposune and is coversd with a biocompatible material.

Fig. 38.4; Toodn shorwing deep cancus leson adismant 10 pulp

Indications

Deep canious kesion near the pulp tissue but nol invelving
it.

B lﬂll':'l'll'iE}' ol tosoth

Mo history of sponiancous tothache

Mo lendermess o percussion

bl

#
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10, After this, remove the paper point and fill the canal  Follow-up after Pulpeciomy
with zine oxide eugenol cement (Fig, 28.16),
Thereafter, woath is restored with stainless steel crown

PDFREE COWsNEEIAD ODONTOLOG CA

Deciduous weeth with pulpectomy should be checked for

the success of the treatment. The treatment would be

considered successful ift

a. Tooth is asympbomatic.

b, There is absence of pain, sinus, mobility or swelling
associated with tooth.

¢. Preoperative radiographs show sucoess,

d. There is simultaneous resorption of filling material and
the deciduous rooms.

¢. There is noemal radiographic appearance.

APEXIFICATION

Apexification is the process of inducing the development
of the ool and the apical closure i an immature pulpless
tocah with am open apex. It s different from apexogencsis
in that in laner root development occurs by physiologcal
process,

In young permanent teeth with neavital pulp,
apexilication 15 advantageous over the conventional root
cimal reatmenl because-—

a. Apes is funnel shaped with apical part wider than canal.
b, Canal walls are thin and fragile.
¢ Absolute drymess of canal is difficult 1 schieve,

Indications

Young permanent teeth with blunderhass canal and necrotic
pulp (Fizg. 2818}

Materials used for Apexification
I, Calcium hydroxide

Fig. 28.17: Compioie restoraton ol the footh

I!f.'rmmmf_\ i Mﬁrj'ufﬁ.li'ﬁﬂr'ﬂg Mg cetenl € gre- Blundarba=s
. Zinc oxide eugenol canat
2. lodoform pasic
3 CalOH); and zing oxpde paste,
The main criteria of filling material to ke used in
decidupus 1eeth 15 that it should be resorbable w0 that it is
resorbed along with the roots, so does md interfere with the
eruphion of the permanent teeth.
The oot canal filling material is carmed into the pulp
chamber and then into the canal with the help of plugeers
or kentubospirals, Cane should be maken 1o avieid overfilling
of the reot canals. Fig. 28.18: Blunderbass canal
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Fig. 28.21: Rock-ard
devalopment in nomal pattern

Fig. 38.22: Apas closas b
wider at apical end

) | \

— A — N

Fig. 28.2%: Developmant of
cleilic bridge coronal o apex

Fig. 20.24: Formatian af thin
BDamiar clasa b apsas

¢ Absence or decrease in mobility,
d. Evidence of firm stop both clinically as well
radiographically,

Obturation in such tecth using loteral condensation is not
aidwocated because the lateral pressure during compaction
of guita-percha may Fracture the teeth, In such teeth vertical
compaction method of obturation is prefemed.

Textbook of Endodontics :

Since the dentinal walls are weak in such cases,
restorution should be designed to strengthen the tooth, T
strengthen the reol, guita-percha shoukd be removed below
the alveolar crest, the dentin is acid erched and then
composite resin is placed. Placement of posis in such cases
shoubd be avoided as Far as possible.

MTA a recently introduced material is also used in the
apexification procedure. MTA is considered choice of
maierial for apexification because it creales a permanent
apica] plug at the outset of freptment (Fig. 28.25) 10 place
MTA inthe canal isolate the woth, mis MTA and compact
it to the apex of the tooth; creating a 2 mm thickness of
plug. Wadt for i 1o szt then Gl in the canal with cement and

guttp-percha,

Apaxilicaton
using MTa,

o

—— -':n__-"'

Fig. 28.25! Lkes of MTA in apaxficabion

Basically the rationale behind the pediatric endodontic
therapy is 1o maintain the integrty of dental arch. A
successful pediatric outcome should fulfill the following
alma:

a. Re-gsiablishment of healthy periodontium nssee

k. Maintaining the primary weeth free of infection and acting
as space maintainers for their permanent successors,

c. Maintaining the vitality of pulp in young permanent teeth
and thus enhancing the root dentin formation,

d. Freedom from pathologic root resorption,

S50 we can say that pediatric endodoniics may prove
helbpful in providing the health benefits to the child,

www.pdfree.blogspot.com
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INTRODUCTION

Ethics is a morud concept which has been considered worthly
of mijor contemplaion since the begiming of human life on
the earth.

The word “ethics” is derived from o Greek word “Ethos™
meaning custom or character.

Mature of Ethics

I, It is related with evaluation of human conduct and
stundards for judging whether actions performed are
right or wrong.

2, It s philosophy of human conduct, sway from stating
and evaluating principles by which problems of behavior
can be solved.

3 Ivis an attemp o determine the goals of living.

PRINCIPLES OF ETHICS

The principles of ethics for dental profession should be
considered as guidelines for the dentist in iresting putienis,
The dentist has obligation to work on some principles

*  [mtroduction
* Principles of Ethics

= Root Canal Ethics

# Informed Consent

= Dental Negligence

#  Malpractice and the Standard of Care
= Abandonmeni
Malpractice Cases

Ethics

in Endodontics

for providing service to the patient, community and his
profession.

Related to Patient

Primary duty of dentist is to provide proper care to paticnts
respective of notionality, sociecconomic status or race,
el

Dentist showld not hesitate in referring specialist for
treatment of patient.

DPentist showld tell all the possible treatment options
avatilable 1o patient,

Proposed treatment plan and option should be explained
to the patient before starting the procedure.

Any complication which may occur during or after the
dental procedure should be explained o the patient,

Related to Community

1. Dentist should provide knowledge about prevention,
prophylaxis and rrestment of dental diseases.

2. Denists may advance their reputation through pro-
Fessbonal services o patients and 1o society and assume
a responsible role in the community,

www.dafm.com
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Related to Profession

1. Dennust should update bz knowledge and skill by
continuing education.

%M&% and ilegrily
of profession and should aveid any misconduct.

3. Dentist shoold have obhigation to support sdvancement
of their profession through membership at scientific and
professional organization,

ROOT CANAL ETHICS

In present situation, patients really wand to know what the
problems are, and their solutons, Before commencing a
treatmend, the dentist should take reaiment records as well
a5 informed consent of the patien, These two, reaiment
records and informed consent are most important wools in
prevention andfor defense of dental malpractice clam.

Treatment Records

Each demtist shoald have standardized prowoscol for diagno-
zis and management of pulpal and periapical disesses. In
addition 1w exiablished siandardized protecol, the endodon-
tist should have the habit of recording written documenta-
tion of ireatment provided. It include the following proce-
dhure:;

1. A detailed written medical history should be taken if
medical comsultation is required, then consultanis
remarks should be recordied in the file,

2, The chief complaim of patient should be recorded in
his or her own words and treatment showld be planned
according 10 that.

3. The dental history of the patient should also be
recorded, If any reatment previously given, affects
the present outcome of the treatment, it should be
explained 1o the patient, It showld also be recorded in
the performa,

d. The extra ofal and intra oral examination should be

conducted and recorded in the performa.

- An important part of peforma, ie. examination of
affected 1wothieeth should be done thoroughly, Both
subjective and objective tests relabed 1o diagnosis and
treatment should be done and recorded in the performa.
If required, a dental specialist can be referred.
Radiographs of good diagnostic guality should be
made and interpreted. The dentist should record the
findings of radiographs in the performa,

. A detailed pulpal and periodontal examination showld

be done and recorded b the performa.

LY.
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7. A proposed treatment plan and provisional diagnosis
should be presemted o the patient, It should be
recorded in the performa also.

&. The medication if prescribed should also be recorded
in the dental performa.

4. The informed consent regarding the treatment
outcomes should be recorded and included in the

perfarma.
1. The dentist should abways sign the performa

INFORMED CONSENT

As a general rule, the information presented o a patient
rinest be presented in & lerminobogy that is easily understos<d
by the patient, The dentist should tell advantages, risks, and
cost related o patient’s problems. Informed consent should
also be duly signed by the patient and date shoubd also be
recorded. Failure to provide the adequate information o the
patient is also breach in the code. In the writien informed
consent shoukd include the following:

I. The diagnosis for cach affected tooth should be
recorded,

2. The treatment plan should be recorded i brief,

3. The date in which consent is taken, should be recorded
in consem fosm.

4, The potential complication sdach may occur during o
after the treatment should be written in consent form.

5. The success rate of treatment should also be mentioned
in the consent form,

6. Allernative reatment options such as ooth extraction
or no treatment should be told to patient and it should
also be mentioned in the consent fonm.

7. The patient or hisher guardians should sign the consent
Torm along with date,

Mo specific form should be wsed in every case. In
endodontics, the incidence of complications is relatively low
if dene by specialist, The endodontist should tell the patient
aboul the following facts:

1. Diespite best efforts by endodontist few cases of root
canal failure are reported.

2, Sometimes overexiensions occur in rool canal therapy,
If it is minor, then no treatment is required in these cases
becawse these cases heal well and remain asy mpto-matic.

3. Slight to moderate pain may occur after rool canal
therapy,

4. Afile may break in conal during root canal therapy then,
patient should be informed about this occurence.

5. Perforation may also oocur during root canal theragy,
Tell the patient about the perforation amd explain him'
her that it can be repaired with newer materals.
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! Ethics in Endodontics )

DENTAL NEGLIGENCE

Dental negligence is defined as a violation of the standards
of care. Mnlprarum: is lay term for negligence. Dental
ither w clinkcian
does mot possess a required qualification or despite of
qualification be or she acis carelessly,

Related to Local Anesthesia

There are certain problems which can ocour while injecting
local anesthesia in the patient. Some cases which can give
rise to allegations of negligence are:

Syncope (fainting)

Fracture of the needle in site.

Hemitoma

Trismus

Drug allergy

Injection of incorrect solution

Infection

Injection of expired solution

H R R =

Svncope (fainting) uwsually occurs in the dental opd, B
this canm be reduced if proper counseling of the patient is
done before initating wreatment.

Drector should explain patient about each and every step
of dental procedure which he is doing on the patient.

If ot all it happens even after twking proper care, the
clinigian and his psistant should be ready 1o manage the
situation effectively.

Fracture of the Needle in Situ

Incidence of fracture of the needle has been reduced in
modern era because of wider availability of disposable
needles amd syringes, In past, reuse of the needles and
syringes was the main reason for this problem.

Several other conditions such as hematoma, trismus
und drug allergy, may also make the conditions worse for
dentist in the dental clinic. S0, good communication
and rapport between the practitioner and the patient is key
in thess circomstances 10 prevent the allegation of
negligence.

The inpection of an incosrect or expired solution causing
harm is considered as an indefensible action. Such
oocurences should be avoided in the dental office or extra
care should be taken during injection of local anesthetic, .

Thermal or Chemlcal Burns

Both thermal or chemical burns are also part of dental
negligence,

Thavrmal Burns

Thermal burns can occur due o overbeated instruments such
us handpieces or when instruments are insufficiently
cooled after sterilization. These can canse bums on the lips,
oral mucosa and the lips, To prevent or minimize such
OCCUNENCES.

1. All instruments such as handpiece should be propedy
mainizined and oiling of the handpiece should be done
regularly,

Burs used in these handpieces should be new and sharp.
Excessive pressure should not be applied during cutting.
Irrigation with normal =saline should be done all the way
during cutting of bone,

Any imstrument which appears warm to the operator’s
hands is likely to retain some heat which can cause problem
when applied to oral structure immediately. It is wsually
found thar claims based on these findings are difficult w
defend. So. these circumstances should be avoided.

Chemical Burns

Chemical burns are also common in the dentist’s clinic.
These can be avosded by following sieps:
1. Provide proper training of dental assistants.
2. Avoud use of sirong chemicals in the oral cavity,
3 Avoid overuse of chemicals,
4, Avoid carrying the chemicals over patient’s
5. Accidental ingestion or inhalation.
Sometimes incidents such as accidental ingestion or
inhalation of certain objects may oocur for examgple:
* A portion of woolh,
*  Burs
«  Emdodontic instruments such s file or reamer,
*  Bridge
It is on dentist's part to make all provisions so that no
instrumient or object 15 ingested or inhaled, To prevent this
dentist should take following precautions:
1. Use of rubber dam
2. Use of Moss w0 e endodontic instruments and rubber
dam clamps.
If ¢claims are made for these negligence, heavy compen-
sation has o paid becanse these cases are truly a case of
neghigence on the pan of dentisl,

£k P
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hefshe can be exposed to liability on the basis of

ahandonment. A dentistendodontist if wanits to ends his or

her treatment obligation may have severa] repsons like patient:

B0 ik éap ppclboiddil. OG CA

2. Failed o cooperate,

3. Failed w follow home care instructions.

4. Failed to give payment at time.

To avoid abandonment claim, several prophylactic
MEAsures jine:

1. Mo law can force the dentist o do all patients despite
severe padn, infection or any other emergency condition,
A dentist can do the emergency treatmend, if patient and
dentist both are interested but dentist should write clearly
in the paticnt’s record that he has given emergency
treatment only.

2. Reasonable notice should be given io patient if patient is
willing 1w seek endodontic treatment from somewhere
clae. The dentist should provide copies of treatment
record and radiographs.

3. Once treatment is complete and any complication or
emergency situation develops not related to the treatment
given by the dentist, then there is no law which can
force dentist to continue treatment.

Regardless of the justification given for treatment
cessption, a dentist'endedontist who fails to follow the
proper procedures may incur liability on the ground of
abdonment. For prevention of abandonment claim,
reaspnable notice should be given to the patient. Reasonable
nifice would be considered valid only when no immediace
threat to patient’s medical and dental health is found evident.
The following points should be taken cane of while preparing
A notice;

1. Noufy the patient that hefshe plans to terminate the
treatmaent.

2. Give in detail the reason for nod continuing the treatment
for example, if patient 15 not following instroction
progerty, the notice should include instroctiion inwriting.

3. Give repsonable tme to patient o locse a new dentist!
endodontist. Tirme given is usually one month. In mueal
areas, time limit may be prolonged dwe to lesser number
of dentisis available.

4. Provide all details about the trepiment, ie. treatment
records and dingnostic radiographs.

5. Dentist should provide emergency care during the
imtermediate time,

Ethics in Endodontics

) —

6. A patient can contact any time regarding previous
treatment given by dentist.

7. The notice should be certified by the dentist himszlf
mentioning the date and signature,

MALPRACTICE CASES
Injury from Slips of the Drill

A slip of the drill is wsually the result of operator’s crror. It

can cause injury 1o tengue ol mucosa and lips, This injury

i like o slip of tongue. To avoid malpractice claim the dentist

should Follow these steps:

I. Inform the patient about incident and explain that he!
she feels sorry for this incident,

2. Refer the patient to an oral and maxillofacial surgeon or
plastic surgeon,

3. Dentist should bear the expenditure.

4. Call the patient for periodic check-up.

Inhalation or Ingestion of
Endodontic Instruments

Rubber dam should be used in every conditions and i1 use

s mandstory for endodontic work, Tt notl only reduces the

chances of aspirating or swallowing endodontic instnumenls

but alzo reduces the microbial contamination, I patien

swallows or aspirstes dental instruement, itis operator’s Fauli,

He should follow the following seps,

1. Inform the patient about the incident and should regret
whiat has happened,

2. Refer the patient immediately for medical care,

3. Pay all the hills of patien.

Broken File

These incidents usually eecur in routine endodontic practice.

But to avoid malpractice claims, you have o follow some

guidelines. Before going into discussion about these

guidelines consider some facts about broken or scparated

Instruments:

1. Multple use can result in fathgue of the instroments which
furthier bead to failure of the thess instmements.

2. Failure to follow the manufactures's instructions regarnd-

ing use of the instrurnents can lead w failure,

Manufacturing defect may alsoe lead to failure.

4. Tecth with separated files may remain asymptomatic
and functional for years.

il
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When an instrument gefs separated in a tooth, dentist
shoukd follow some puidelimes which are as follows.
1. Explain the patient about the incident.

PDFREE Stop/thi|reDauiningpap Fndigpaia, instruments to

the patient and assure that tooth will remain asymp-
tomatic.

3. Dental assistant should place the par of endodontic
instrumient and radiographs in the treatment recond for
futwre reference.

4. Dentist should reassure the patient that hefshe would
follow this case closely,

Perforations

Any dentst who 1s performing endodontic treatment can

cause perforation, Itusually occurs in or around furcal floor.

Drespite getting pamic af the time of incident dentist should

follow some basic sleps:

1. Explainthe patient about the incident that despite of best
effort, pedforation has occured

Textbook of Endodontics !

2, Record the findings in treatment reconds of the patient,

3. Assure that it can be quickly repaired with newer
mitbenals.

4, Follow-up the case regularly,

Overextensions

Owerextensions wsually happen io every dendist, The irony
about overextensions is that o one agres on exactly where
the overextensions begin, Does it begin at the apex? one
mm beyomd the apex or 2 mm?

Rather than going inte controversial discussion, we
should follow some hasic steps which are as follows:
|. Explain the incident io the patient meniion the patient
that some of the bocompatible material is gone bevond
the end of the root.
There can be litle more soreness for few days,
Mostly these cases heal asyvmpiomatically.
Follow-up the case closely.

o ta b
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