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* Review questions with answers: Many chapters or

sections end with a sertes of review questions to test
the learner's mastery of the objectives. These ques-
tions, in mahy cases, cover lopics similar to those
inctuded on past dental and dental hygicne national
examinations. For the convenience of quick and
comvenicnt feedback, the answers are prescnwed
immediatcly following the questions. Available for
instructors who use this edition is a CD that inciudes
a bank of additional 1est items,

Learning exercises: Practicaily every chapter pro-
vides the reader with a series ol learning exercises.

These exercises are presented within the body of

each chapter at intervals where the authors feel
an active learning experience would be helpful for
you to understand and/or apply the topic. These
cxercises may suggest that you examine extracted
weth or woth models, or skulls {or skull models),
or perlform specific sell- or parmer examinations,
More advanced exercises (as in Chapler 13) provide
methods for drawing and sketching eeth, and carv-
ing teeth from wax, thus helping vou to become inti-
mately [amiliar with tooth shape and 1eriminology.
Summary Tables: Throughout the text, the authors
have placed numerons tables Lo suunmarize the many
facts presented within the text. These tables arc help-
ful when reviewing the highlights of content lound
within each section.
Original illustrations and drawings: For complete
understanding and clinical application of each 1opic,
the authors have included a variety of photographs,
lustrations, and original colorized drawings selecied
and designed Lo illustrate kev points and improve
learning. A nwnber of new illustratious and sum-
mary lables have heen added to this edition, and all
of the new illustrations are in color. Since a picture is
worth a thousand words, it is eritical that you refer 1o
ligures whenever they are referenced within the text
in order to maximize your tearning. Many figures are
designed so you can cover up the names ol strue-
wres and test yourself. In some istances, important
additional information is presented or clarilied in
the illustration legends. Also, on the Poinl compan-
ion Weh site, there is an image bank for instruciors
conlaining all of the illustrations and drawings in the
text that can be used when lecturing,
Appendix of comparative dental anatowmy: This
text's unique appendix is designed to help the learner
visualize the many tooth simtilarities and dillerences
' sften dilficult o vnderstand with words
th adult 10oth class is relerenced on wo
pages. The first page includes traits {cach
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Preface 1o the Eighth Edition ¥

trail is ideniified with a different lener) that are com-
mon te all teeth within that class. The sccond page is
devoted to the dilferences (cach identilied with a let-
ter) between the types of teeth within cach class and
differences between teeth in cach arch. Two addi-
tional appendix pages are included that illustrate the
uniguce characweristics ol anterior and posterior pri-
mary tecth. The layout on these pages makes il casy
o compare the dilferences bewween teeth because
views of each iooth type are lined up on the same
page nexl to other teeth in that cluss. As each tooth
characteristic is described within the chapiers on
tooth morphology (Chapiers 1-6), reference is fre-
quently made to the illustrated representation of that
characteristic on an appendix page as follows: The
word “Appendix” is followed by the page number
and letter denoting items heing discussed (for exam-
ple, "Appendix La” refers you to the Appendix, page
1, item "&"). Appendix pages are printed on heavier,
perlorated paper to permil removal and placement
in a separale loosc-leafl notehook. When used i this
[azhion, these pages provide you with inereased con-
venience {since fewer page wirns are reguired when
referencing tooth characteristics within each chap-
ter), easter learning (since the complex lerminology
uscd 1 deseribe each characteristic is best learned
by visualizing that characteristic andd comparing it (o
other similar teelh}, and a separate study guide (since
all labeled characieristics for each type of 1ooth are
described on the back of each appendix pagel.
Research data: This ext is unigue in providing you
with both original and reviewed research [lindings
based on the study of thousands of teeth, casts, and
moulths. Information on crown and root dinensions
was oblained {rom measurements of a convenient
samnple of 4,372 teeth extracted by Ohio dentists and
studied by Dr. Julian Wncllel and his denial hygiene
students at The Ohio State University between 1974
and 1979 The dala from these studies are presented
throughout the text by using superscript letters like
this {data*} that rcfer o the siatisiics liswcd by let-
ters at the end of the chapters. For examiple, the text
states that a mestal inarginal groove is a distinguish-
ing characteristic of the maxillary lirst premolar?,
and a1 the end of the chapier under A. you are told
that this occurred in 87% of the 600 premelars siud-
ied, which means that, on the average, 3% may nol
have this groove, whereas only 37% of maxillary sec-
ond premolars are likely to have Lhis groove.

The best resource for learning about tecth is a col-
lection of as many intacl extracted teeth as you are
able to acquire. A dentist. if presented with a quart
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jar of hleach, will remember his or her own siudeny
days and will probably be glad o put extracted tecth
in the jar, Do not cexpect these teeth 10 be clean or
sorted oug; sorting is vour job. While handling these
teeth, it is critical o [ollow the guidelines lor inlec-
tion control presented here:

Ubl[lg pl—UlL'L'll\-’ﬂ k_‘,lU\’L‘b ADICL el IS, LA bpt’l,'llne“s
should be scraped clean with a knife. Soaking lor sev-
eral hours in hvdrogen peroxide before scraping is
helplul. After scraping 10 remove hard deposits and solt
tissue., looth specimens should be further cleansed by
soaking for 20 minutes in 4 punces of houschold bleach
containing 2 tablespoons of Calgen {a water softener).
Teeth can then be placed in water (in a beaker cov-
ercil with tin foil} 10 he avloclaved for 40 minutes a1
121°C and 15 psi (Pantera B, Schuster G. ] Dent Ed
1990;5415):284). Once prepared, tecth should be kem
moist. either by soaking in water or, as suggeswed by Dr.
Kim Loos, D.D.5., by soaking in 25% glycerin and 73%
water (parcntsplace.com, Feb. 28, 2001).

As you begin learning the characteristics that differ-
entiate each type ol wooth as described in Part T, you
need 1o be aware of the considerable variation in tooth
morpholopgy that can occur from one patient 1o the
nexl. You must keep in mind that relative jooth sizes
and characteristics cited within the text do not apply
to all patients’ 1eeth but are based on average sizes or
particuler morphelegy occurring with the greatest [re-
quency,

As you read the description of toath morphology,
not only identify cach structure visually but alse use
a dental explorer on an actual tooth or model to “lecl”
the contours being deseribed since you will evenwally
be required 1o evaluate, reproduce, and/or clean the
surfaces of these looth contours with specilic dendal
instrurncnis, As you heconic familiar with the many
similarities and dilferences of woth morphology, vou
can later apply this information during patient treat-
ment, evaluation, and education.

Hlopelully. you will spend some timne thinking ahout
and comprehending the concepis as vou read. Afrer
all. you are learning the “loreign™ language of dental
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anatomy that vou will be using lor the rest of vour
pralessional lives. Have [un looking at teeth as though
vou were a looth detective. Take notes, sketch differcnt
views of cach tooth, and ake advantage ol all learning
excrcises, references 1o figures, and the appendix. Ask
questions until your curiosity is satislied. Most iinpor-
cendy, the guchores hope this book will stimulae your
interest and invabvement in Lthe wonderful and fascinat-
ing field of dentistry and that you will consider it 1o be
a worlhwhile adduion 1o your lihrary even after your
formal cducation is complete,

WVAURCLPLE D LA B PO Y uu,ELIdES addili{mai resdturces
[or beth instructors and students thal are available on
the book's companion Web site at bttp:/#/thePoint law,
com/ScheidBe.

Appruved adopting instructors will be given access 10
the following additional resources:

* PowerPoeint Presentations

s Interactive image bank with the option of displaving
images with or withoul labels

* Test Generator

= Answers Lo
(Questions

end-of-chapter  Critical  Thinking

Students who have purchased Worlfel's Dental Anatisnmy
have acvess (o the following addilional resources:

+ Image lahcling excreises

+ Interactive image bank with the option of displaving
images with or without lahels

* PowerPoeint Presentations

In addition, purchasers of the text can access the
scarchable Full Text Online by going 1o the Woelfel's
Dental Anatomy Web site at hup:/hePointlww. conv/
ScheidBe.

See the instde [ront cover of Lthis Lext lor more details,
including the passcode vou will need to gain access 1o
the Wel site.
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tasic Terminology for Understanding Tooth Marphalogy 5

PRIMARY TEETH
MAXILLARY

pmienor teeth

Incizors

&
Q@
£
& Molars
oy
=]
o

Molars

RIGHT

ot mersF

Molars

S ioumisod

s

Incisors

Anterior teeth
MANDIBULAR

Maxillary and mandibular primary denticion,

four classes: incisors, canines, premolars (PM: a new
class for permanent teeth), and molars. Based on loca-
tion, the two permanent Iront tecth in each quadrant
are incisors (1}, followed by one canine {C}, then two
premolars {PM), and finally three molars {M). The
dental formula lor the human permanem dentition is
as [oHows:

[ZCIPMIMI =8 upper and 8 lower teeth
on either side, 32 teeth in all

The classes of permancnt 1ceth containing more
than one tooth per quadrant {nmnely, incisors, premo-
fars, and molars) are subdivided into types within each

’ ype can be identilied by location within the
s in the pritnary dentition, the permanent
st to the midline between the right and the

www.highdentlab.com

lelt quadrams is called a central incisor: the incisor next
to, or lateral Lo, the central incisor is called a laieral
incisor. Next in the arch is & canine, followed by a lirse
premolar, then a second premolar. Continuing around
toward the back in each quadrant are three molars: a
first molar, a second molar, and finally a third nolar
{somectimes referred to as a wisdom tooth).

As noted by comparing the formulas for primary
and perninanent 1eeth, dillerences cxist. Ahthough cen-
tral and latcral incisors and canines arc similarly posi-
tioned in both dentitions, permanent dentitions have
a new calegory of teeth called premotars, which are
located between canines and molars. Premolars are
positionied in the spaces left where the primary molars
were located earlier in lite. Behind the prewnolars, there
are Lhree instead of 1wo molars.

instagram.com/high_dent
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FERMANENT TEETH
MaXILLARY

ATIETOr leath

Incisors
1
Premai: <
&= in
5 &
oy B,
g o
i )
7 &
g =
o Molars
RIGHT LEFT
Molars
5
I
'q¢'
O
&
ST e
Incisors

Anterigr teeth
MANDIBULAR

"he occlusal and incisal surfaces of the maxillary and mandibular adufr dentition
are stawi nere, (e Numbers 1 ro 32 on the reeth represent the Universal Numbering Systermn
commonly used for record keeping in the United States, and used in this book.

or primary. The first digit denotes the quadrant (right or
lelt) and arch {maxillary or mandibular} and dentition
{permanent or primary) as lollows:

PERMANENT DENTITION

1 = Permanent dentition, maxillary, right quadramnt

2 = Permanent dentition, maxillary, lefl quadrani

3 = Permanent dentition, mandibular, left quadram
4 = Permancnt dentition, mandihular, right quadrant

Crrad oy T\E?\TTITION
sntttion. maxiliary, right quadrant
ntition, maxillary, left quadrant
:ntition, tandibular, lelt quatlrant
sntition, mandibular, right quadrani

t.me/highdent
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The second digit denotes the toolh position im each
quadrant relative to the midline, from closest o the
nmidline 1o farthest away. Therefore, the second digits
1 through 8 siand lor the permanent ceniral incisor (1)
through the permanent third molar (8) and 1 through
5 stands for the primary central incisor {1) through the
primary second molar (53}, The adult tooth Numbers |
10 8 within each quadrant (1 through 4} are illusiraled
in Figure 1-3. Combining the [irst and sccond digits.
ninbers within the range 11 through 48 represent per-
manent tecth. For example, 48 is a permanent mandib-
ular right third inolar since the first digit, 4, indicates
the mandibular right quadrant lor a permanent tooth.
and the second digit, 8, indicates |

instagram.com/high_dent
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tasic Terminology for Understanding Tooth Marphalogy 9

PRIMARY TEETH
MAXILLARY

Anterior teath

Incisers

/N

&
o
5
N
g
@ Molars
9
Lo
i
RIGHT
£
&
&
=
2
5 Molars
“b
Q
o

%
LA
2.,
=S
Molars %
=N
=
LEFT
o
(=]
@
=
r 3.
Malars 8
o
&
F

R -h

Ingisors

Anterior teeth

MANDIBULAR

“he occlusal and incisal surfaces of the masllary znd mandibular primary dentition are shown here. The letters
A Eo 1 represent tne Universal Numbering System for primary teeth commanly used for record keeping in the United Sraces.

the micdline in that quadrant. namely, the third molar.

Numbers within the range 31 through 85 represent

primary tecth. For example, 51 is a primary maxillary

right central incisor since the tirst digit, 3, indicates (he

maxillary right quadrant for a primary oth, and the

sccond digit. 1. indicates the liest tooth from the mid-

line in that quadrant, nanmely, the central incisor. [ (he

Universal number lor a tooth were 32, the World Dental

Federation number would he 48. All of the 100th num-
bers are shown in Table I-1.

The Palmer INotation System is used by many ortho-

1 oral surgeons. It utilizes four diflerent

pes 1o denote each of the four quadrants,

* hrackei surronnds a numhber {or letter),

tes Lhe specific tooth within that quadrant.

www.highdentlab.com

The specific brackets are designed to represent each ol
the [our quadranis of the dentition, as il you were bac-
ing the patient as seen in Figure 1-3.

is upper right quadrant
is upper left quadrant
is lower right quadrant
is lower lefl quadrain

T ar L

The permanent Leeth in each quadrant are num-
bered lrom 1 (nearest to the arch midline) 10 8 (far-
thest from the midline) as in the International System.
For example, 1 is a central incisor, 2 is a fateral incisor,
3 is a canine, and so forth, The bracket shapes used
to identily each quadrant as you are facing a patient,
and the tooth numbers {1-8) wi

instagram.com/high_dent
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16 Zomparauve Teoth Aratomy

Fig. 1-11}. Anterior teeth (incisors and canines) do not
have an occlusal surface but do have a cutting incisal
edge or ridge (laheled on 100th No. § in Fig. 1-113.

The proximal [PROCK se mal] surfaces are Lhe sides of a
tooth generally next to an adjacent tooth. Depending on
whether the tooth surface faces toward the arch midline
between the central incisors or away [rom the midline.
is cither a mesial [MEE zi al] surface (closer to the mid-
line) or a distal [DIS wal] surface (farther from the mid-
line). Mesial and distal surfaces are labeled on woolth No.
1 in Figure 1-11. Note that the mesial surlace of a woth
teuches, or is closest 1o, the disial surface of an adjacent
tooth EXCEPT bewtween the central incisors where the
mesial surface ol one central incisor faces another mesial
surface, Also, the distal surface of the last molar in cach
arch does not approximate another ooth. Proximal
surfaces are not naturally cleancd by the action of the
cheeks, lips and tongue when compared o most of the
facial or lingual surfaces which arc more sell-cleansing,

The junction line where 1wo looth surfaces meet is called
an external line angle. To name a line anglc, combine the
names of the two surfaces, bul change the “al” ending ol
the Grst surface 1o an “0.” {A puideline has been suy-
gested for the order used when combining terms. Use the
following order: mesial is used first, then distal, lacial,
lingual, and lastly occlusal or incisal. Using this guide-
line, it is hetter w say mesio-ocelusal than occlusome-
sial, and il is betler Lo say distolingual thao linguodistal.)

Incisopervical dimensian

1

Distlingual
Mesiclabial — line angle
Ii i
ne angle :\-— Distolabial
N My line angle
g2 GUA{

FERICR TOOTH

cod sl (g5luslass Hlgilpy

Examples of external line angles of a molar crown
include mesio-occiusal, mesiolingual, nesiofactal, disto-
occlusal, distolingual. distofactal, bucco-oectusal, and
linguo-occlusal. Point angles are the junctions ol three
tooth surfaces at a point, such as a inesicbucco-occlusal
peint angle. Examples of these external line angles and
point angles are seen in Figure [-12.

To describe a dimension of a tooth, terms can he com-
bined to denele the direction over which a dimension
is taken. For example, the length of an incisor crown
(rom the incisal edge to the cervical ine is called the
incisocervical dimension or the dimension incisocervi-
cally (Fig. 1-12). Other similar terms used 1o describe
a crown dimenston include mesiodistal, facielingual or
buccolingual, and occlusocervical. The length ol a root
could be described as its cervicoapical dimension.

A tooth can be divided into thirds in order to deline
more precisely the location of its specilic landmarks
(Fig. 1-13}. When vicwing a tooth [rom the lacial, lin-
gual. mesial. or distal surface, liprizontal lines can divide
the tooil crown into the f(}ll()wing thirds: cervical, mid-
dle, and occlusal (or incisal}. Similarly, horizental lines
can divide the roat into thirds: cervical, middle. and
apical {toward the rool lip or apex).

When viewing a tooth from the facial {or lingual)
surlace, vertical lines can he used to divide the crown or
rood into mesial, middle, and diswal thirds. When view-
ing a wooth [rom the proximal {(mesial or distal) sur-
[ace, vertieal lines can be used to divide the crown ot
root into facial, middle, and lingual thirds. When view-
ing a toath trom the ocelusal (or incisal) surlace, lines
running mesiedistally can be used to divide the crown

Mesiodistal dimension

Mesiobuecal- ;
occlusal | |_ — Buccolingual dimension

point angle — Linguo-acclusal

line angle
Mesicbuccal — — Disialingual line angle
line angle — Distobuceal line angle

FPOSTERIOR TOOTH

t.me/highdent

Jiagrammmaric representation of an incisor and molar crown shows some external o
Mhree examples 1o denote dimensions are also included.
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tasic Terminology for Understanding Tooth Marphalogy 17

Division of teeth in thirds

Facial or labial view Mesial view Facial or buccal view Distal view
, 2T Eoew
Apical 3rd =72 B o= =
Micdle 3rg ;
lusal 3
Cervical 3rd e 3rd
Cervicai 3rd fical 3rd
Middle 3rd Cervical 3
Ineizal 3rd Middle Trd
g Apicat 3rd
— oy = © s B
332 g38%
=Nt 2o
o5z =53
QOcelusal views
Facial 3rd
MiddFe 3rd
Lirigual 3rd

Mesial Jid
Middle Jed
Dhstal Sed

Jiagrams of a maxllary canine and mandibular molars to show how a crown or

e

landmarks, contacr areas, and so forth.

inte lacial, middle, and lingual hirds, and lines run-
ning faciolingually can be used o divide the woth ino
mesial, middle, and distal thirds.

i we Know the Icngih o1 a Looth root [rom Lhe cervical
line o the 1ip of the rom {or tip ol the longest buccal
root of teeth with multiple roots) and the length ol the
crown {from the cenvical line to the tip of the longest
cusp or highest part of the incisal edge). we can caleulate
a rool-io-crown ratio. The root-to-crown ratie is the root
length divided by crown length. Since the roots of teeth
are normally longer than their crowns, the root-to-crown
ratios {or teeth arc normally »1.0. For example, the aver-
age roat lenpth of a maxillary central incisor is only
13.0 mim and the crown length is 11,2 mm; these lengths
are not that dillerent compared Lo other teeth. The root-
to-crown ratio is 13 divided by 11.2, which equals 1.16.
When this number is close 10 1. it indicates that the rool
is not much longer than the crown. Compare this with a
maxillary canine, where the average root is muoch longer,
at 16,3 mm, but the crown is only 10.6 mm, lor 2 much
larger root-to-crown ratio of 1.56. This larger ratio indi-

e root is over one and a hall limes (1.56x)

the crown. The obwious difference between

rown ralio on these 1wo teeth is apparent in

The ratto can be clinically significant, since

i a small rooi-to-crown ratio {closer to 1)

t.me/highdent
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. zd inte thirds from each view for purposes of describing the location of anatomic

is not the best choice for avaching and supporting false
teeth, because the additional auached teeth would apply
even more force on a woth thal already has a short rool
compared to its crown length.

FACIAL VIEWS

Right maxillary canine Right maxdtary

central incisor

Zompare the root-to-crowh rato of the
maxilary centeal ingisor where the root is not much longer than
the crown {and the ratio s only 13 dimded by 11.2, or 1.16), and the
maxillary canine where the root is corrdneabb lonane rhae rhe
crown (and the rano is much larger: 16
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All cusps are basically a gothic pyramid:

The cuspal gothic pyramid praduces 4 ridges:
1. Mesial cusp ridge
2. Distal cusp ridge

3. Bucgal cusp nidge (labial ridge on canings)
4. Trianguiar ridge on postarior teeth {lingual ridge on camnes)

buccal cusp of a two-cusped premolar showing
wn g avnuan wesgn (actually, the pyramid with rounded sides is
called a gothic pyramid} foermed by the four cusp ridges that make
up each cusp. These are numbered 1 to 4 and converge at the cusp
tip {(X). {Courtesy of Drs. Richard W. Huffman and Ruth Paulson.)

extend loward: the more subtle facial (buccal or labial)
ridge actually extends onto the facial surlace. the mesial
cusp ridge extends [rom the cusp tip toward the mesial
surface. ang the distal cusp ridge extends from the cusp
tip toward the distal surface. The (ourth ridge [rom (he
cusp tip 1o the faciolingual mididle of the 100th s called
a lriangular ridge.

The mesial and distal cusp ridges are also known
as cusp slopes or cusp arms. When viewed from the
facial or lingual aspect, they are the inclined surfaces
or slopes that canverge wward the cusp Lip to form an
angle (seen an the facial cusps of a premolar and molar
in Fig. 1-17, and vn the lingual cusp of a premolar from
the occlusal view in Fig. 1-19A). For some tceth, the
sharpness or hluntness of a cusp angle could be an
important Lralt.

Qun unterior teeth, mesial and distal marginal ridges
are located on the mesial and distal border of the linpual
surlace and converge toward the cinguhim scen on the
lingual surface of an incisor in Figure 1-18. On posicrior
teeth. marginal ridges are locaied on the mesial and dis-

dislal cusp ridgsa
of buccal cusp

mesial cusp ridge
of buccal cusp

emolar

cod sl (g5luslass Hlgilpy
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tal borders of the scclusal surface, The mesial marginal
ridge on a premolar is shaded red in Figure 1-19A.

Triangular ridges are located on each major cusp of
posterior teeth. Each triangular ridge extends [rom a
cusp tip teward the depression {sulcus) in the middle
of the occlusal surluce laciolingually (Fig. 1-19A and B).
When a triangudar vidpe from a facial cusp joins with a
triangular ridge Irom an adjacent lingunal cusp, the two
ridges together form a longer ridge called a transverse
ridge. A transverse vidge crosses the occlusal surlace
of posterior Leeth in a more or less buccolingual direc-
tion, running between the huccal and lingual cusps on
a premolar (Fig. 1-19) or connecling the huceal and
lingual cusps that are lined up across from one another
on a melar (seen un the two-cusped premolar and on
a mandibular molar in Fig. 1-20). An oblique ridge is
found only an maxillary molars. It crosses the occlusal
surface obliquely (diagonally) and is made up of enc
ridge on the mesiolingnal cusp joining with the trian-
gular ridge ol the distohuccal cusp {seen in Fig. 1-20
on the maxillary molar). According to Ash,' the ridge
of the mesiolingual cusp that forms the lingual halfl of
the oblique ridge is the distal cusp ridge of the mesio-
lingual cusp.

Perhaps the most indistinet ridge emanating [rom
the cusp tip is the facial (labial or buccal) ridge. The
buccal (cusp) tidge is a subtle ridge ranning cervico-
occlusally in the middle third of the huceal surface of
premolars (Fig, 1-19A), Similar in appearance o a buc-
cal ridge on posterior leeth. a canine has a labial ridge
that runs cervicoincisally and can be very prominens on
maxillary canines.

When viewing posterior tecth from the occlusal view,
it is important 1o distinguish the crown outline of an
entire tooth lrom (he occlusal able of that teoth. The
crown outline is the outer authine of the entire tooth
crown [rom the occlusal view, whereas the occlusal
table is the outline of the smaller occlusal surface that
is bounded by adjoining mesial and distal cusp ridges
and marginal ridges that surreund i (Fig. 1-21}.

distal cusp ridge of
masiobuccal cusp

—— meésial cusp ridge of
mesicbuccal cusp

' rn |

Molar

Zusp ridges {cusp slopes) arc labeled on the facial cusp of a premolar, and on the

of a four-cusped modar,

www.highdentlab.com
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buccat ridge
buecal trianguiar
3l / °
@ =~ distal [l transverse
marginal
lingual triangular
A Premolar, two cusp type
B |
thangular of MB — — ti ¢
transverse fiangularof OB |
{trlangu!af of ML \@ D) [, gular of DL transverge
- distal marginal ridge
B Mandibular molar Mhree teeth show
eransverse ana oolique ridges.
m A. Two triangular ridges on a two-

—mestobuccal triangular

. triangular of DB~ (M |
oblique Eiangular of ML—E
{also called
dislal ridge of
ML cusp)
c Maxittary molar

Other bulges or ridges can be seen on the cervical
third of certain teeth [acially or lingually. On the lin-
gual of all anterior teeth, a cingulum [SING gyvoo lum)|
is the enlargement or bulge on the cervical third of the
lingual surface of the crown on anlerior eeth (incisors
anct canines) (Figs. 1-18 and 1-23).

On the lacial surface of permanent molars (and all
pritnary teeth), the subtle ridge running nesiodistally
in the cervical one third of the [acial surlace of a crown
15 called the cervical ridge. 1t is most pronounced on
the oulline of the mesiobuccal cusp of mandibutar sec-
ond molars as scen in Figure 1-24,

— Mesial cusp ridge
of buccsl cusp

Distal cusp ridge —
of buccal cusp

Distal marginal —
ridge

— Mesial marginad cidge

— Mesial cusp rdga
ol lingual cusp
Distal cusn ridoe ——

Jdeclusal view of a two-cusp premolar showing
veen the ourer geclusal oudine, and the
al table | or ccclusal chewing surface).

~mesiclingual triangular

www.highdentlab.com

cusped premolar form gne transverse
ridge. B. Two pairs of triangular ridges
on a mandibular molar form wo

WANSVEISe  ansverse ridges. C. One pair of

trianguiar ridges on a maxillary molar
15 aligned buccolingually and forms
one mransverse ridge, and another pair
of ridges is aligned obliquely {diago-
nally} 1o form an oblique ridge.

Mamelons are three small wbercles or scallops,
each formed from one of the three facial developmen-
tal lobes on the incisal edges ol newly erupted incisors
(Fig. 1-23). (Lobes will be described in more detail in
the last section of this chapter.) Usually mamelons are
nat evident on adult dentition since they are worn ofl
alter the woth comes inte nctional contact with its
opposing tecth. Il you have the opportunity. observe
a 7-year-old smnile 10 see these mamelons on newly
erupted incisors, When mamelons remain on an adult,
it is because these teeth do nol contact opposing Leeth in
function, as may occur when inaxillary and mandibular
anterior teeth do not touch together during [unction
{called an anterior open-bite relalionship). When a
paticnt desires. the dentist can reduce the mamelons 1o
make the incisal edge more uniformly curved.

Finally, perikymata [ pear i KY mah tah| are the numer-
ous, minule horizontal ridges on the enamel of newly
erupted perinanent teeth (Fig. 1-26). They [orm from the
nverlapping of layers of enamel laid down during ooth
formation. These lines are closer Logetber in the cervical
thivd of the crown than in the incisal third, Perikymata
are more prominent on the teeth ol young people than
on the teeth ol older persons because perikymata, like
mamelons. wear away from ongoine ahrasion due to eat-
ing and even tooth brushing wid
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PERMANENT TEETH
MAXILLARY

pnterior teegh

Incisors

Premaok

Posterio,
:'ee
&

RIGHT

Molars

Incisors

Anterigr teetn
MANDIBULAR

mesial surfaces of the lateral incisors, lateral incisors
are therefore just distal 1o central ineisors, while their
mesial surfaces are in contact with the distal surfaces of
the adjacent central incisors. Their distal surfaces con-

tact the canines.

The mandibular incisors lunclion with the maxillary
incisors 1o {a) cut food (mandibular incisors are moving
hlades against the maxillary incisors), (b) enable aricu-
late specech {consider the enunciation of a toothless per-
son). and (¢} help o support the lip and maintain an
C :arance. By current standards, a person lack-
ure incisors has an undesirahle appearance.

t hear Lhe song “All T want for Christnas are

L teeth™?} Their fourth function, hy fiing

www.highdentlab.com
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tarphalogy of the Peemanent Incisors 43

LEFT

Adult dentition wath
Universal numbers on the incisors
tighlighted in red.

the incisal edges ol the mandibular incisors against the
lingual surfaces of the maxillary incisors, is 1o (d) help
guide the mandible posieriorly during the final phase of
closing just before the posterior eeth contact.

The morphology, or analomy, ol a tooth can hest be
studied by considering the shape {(outline) and contours
(riclges and grooves) visible on each tooth surlace. All
tooth crowns have bive surfaces, that is, [our side surlaces
plus a chewing or cuuting surlace or edge, depending on
whether it is a posterior 1eath where chewing occurs or
an anterior woth where cutting oceurs. In the swudy of
tooth moerphology, the deseription and Jocation of the
ridges, grooves, convexilies, and concavities on each
tooth surface should be weil [ixerd in vnnr mind in avder
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PERMAMNENT TEETH
MAXILLARY

ROMEOr teaty

Incisors
o
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=
x
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&
o
RIGHT
Molars Molars
-
%
2
Q@
-
W
5,
-]
— - - ulI-lJ el
neizors

Anlterior teein

MANDIBULAR

puidance relieves the premolars and molars [rom poten-
tially damaging horizenal forces while chewing.
Canines, because ol their large, long roois, are good
anchor tecth (abutments) 10 attach replacements lor lost
teeth as with a fixed dental hridge or removable partial
denture, As such. they often continue 1o function as a
solid support for the replacement Leeth [or many years.

Using the maxillary right canine as a representalive
example tor all canines. refer to Appendix page 2 while
stieying the traits ol all canines.

he longest tecth in cach arch,
e is the longest tooth in 1he
mandibular canine crown is

t.me/highdent
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LEFT

Adult dentttion wich the
s for canines highlighted in red.

longer than the maxillary canine crown. {(Authors Ash
and Kraus state that the mandibular canine crown is the
longest crown in the mouth,'* but Dr. Woellel's siudy
lound ihat the maxillary incisor crown is longest.)
Canines have particularly long roots® and Lhick roots
(faciolingually) that help to anchor them securely in
the alveolar process. Table 3-+at the end of this chapter
provides all canine dimensions.

The incisal ridges of a canine, rather than being nearly
straight horizonwally like on incisors, are divided into
two inclines called the mesial and distal cusp ridges
(also called cusp slopes or cusp arms). Subseyuently,
canine crowns from the facial view rcsemble a five-
sided pentagon {Appendix 3a}. The mesial cusp ridge
is shorter than the distal cusp ridge (Appendix 3h).
In older individizals, the Tengihs of the cusp ridges are
olten altered by wear (allrition). Canine teeth do not
ordinarily have mamelons but may have a noteh on
cither cusp ridge, as seen clearly i

instagram.com/high_dent



OBu}5153 g ol s oo ©dd Gl (§jlwilass lgil Y

t.me/highdent www.highdentlab.com instagram.com/high_dent



OBu}5153 g ol s oo ©dd Gl (§jlwilass lgil Y

t.me/highdent www.highdentlab.com instagram.com/high_dent



OBu}5153 g ol s oo ©dd Gl (§jlwilass lgil Y

t.me/highdent www.highdentlab.com instagram.com/high_dent



OBu}5153 g ol s oo ©dd Gl (§jlwilass lgil Y

t.me/highdent www.highdentlab.com instagram.com/high_dent



OBu}5153 g ol s oo ©dd Gl (§jlwilass lgil Y

t.me/highdent www.highdentlab.com instagram.com/high_dent



OBu}5153 g ol s oo ©dd Gl (§jlwilass lgil Y

t.me/highdent www.highdentlab.com instagram.com/high_dent



t.me/highdent

OB30135 9 gl bs Lo

Maxillary and mandibular canine roots are usually con-
vex on the lingual surdace and are narrower mesiodistally
on the lingual half than on the labial balf. Therefore, it
is often possible to sec buth mesial and distal sides of
the root and ene or hoth of the proximal longitndinal
rool depressions from this view

Refer wo Figure 3-6 while studying the similaritics and
differences ol canines from the mesial or distal views.

The wedge-shaped or wriangular-shaped maxillary
canine crown [rom this view has a bulky (thick) cusp
hecanse ol the prominent labial and lingual ridges.
The mandibular canine crown is also wedge shaped
bur thinner in the incisal portion than the crown of
the maxillary canine becanse of a less bulky lingual
ridge. Observe this diffevence in cusp thickness in most
canines in Figlre 3-6.

The incisal ridge and cusp tip of a maxillary canine
are usually located labial o the mid-root axis lioe. The
incisal ridge and cusp tip of the mandibular canine are
most often located slightly lingudl to the rool axis line,
but it may be centered over it (Appendix 4h), This is
a good distinguishing trait between mandibular and
maxillary canines. Observe this dillerence in cusp up
locatton (muore labial on maxillary canines and more
lingual on mandibular canines) in a majority ol canines
in Figure 3-6. Turther, the distoincisal angle of the
mandibular canine is slightly more lingual in position
than the cusp tip because of the distolingunal twist of the
crown so thal more of the lingual surface is visible rom
the mesial aspect, stmilar 1o the adjacent mandibular
lateral incisors (best appreciated from the incisal view
on Appendix 4f).

" ceth, the facial height of contour of the
inine is in the cervical third of the ¢crown,

www.highdentlab.com
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but it may not be as close (o the cervical line as the
corresponding curvature on the incisor teeth or on the
mandihular canine. The labial surface is much more
convex than on the incisers. (Feel it and compare the
curvatures of the incisors and the canines. )

The height of contour of the facial surface of the
mandibular canine crown is closer o the cervical line
than on a maxillary canine, There is an almost continu-
ous crown—rool outline on inandibular canines with
minimal facial or lingual (cingulum) crown bulge when
viewed from the proximal aspects (Fig. 3-7). This lack
of discernible cervical crown hulge beyond the root
facially and lingually is cleatrly evident in many man-
dibudar canines in Figure 3-6. This {cature can be help-
ful when distinguishing mandibular from maxillary
Carines.

As with all anterior 1ecth, the lingual heights of
contour of all canines are usually in the cervical third,
on the cingulum.

The cervical lines of all canines from the proximal
views usually curve incisally quite a bit {over 2 mm on
maxillary canines). As on incisors, the curvature for
all canines is greater on the mesial surlace than on the
distal surface, but the difference is less on canines than
on incisors.' ™

The cervical line on mandibular canines appears 1o
curve morte incisally than on maxillary canines. The fact
that the mandibular canine crowns are narrower lacio-
lingually than maxillary canines, and have a greater
mesial cervical line curve, accentuales the apparent
greater depth of the curve. However, the amoun, of cur-
valure ol the cervical lines of the maudibular ¢anines
varies considerably.

The labial cutlines of the roots of maxillary and mandib-
ular caninegs are oflten slightly convex with the lingual
outline more convex, although this varies. Both
maxillary and mandibular canine roots most olien have
vertical longitndinal {cervicoapical} depressions on
the mesial and distal surfaces, and the distal depres-
sions are usually more distinetl (deeper), cspeciai]y oh
the lTowers.™ A summary of the location and rclative
depth of root depressions on canines is presented in
Tuble 3-3.
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Based on 637 iceth, maxillary canine roots aver-
aged 0.6 mm lonper than mandibular canine
TOois,

Dr. Wocllel's dental hyglene students inspected
453 maxillary canines on dental stone casts. The
lingual ridge was found Lo be the most elevated of
the three lingual ridges 0% of the thine, te dis-
tal ridge was most clevated 36% ol the time, and
the mesial marginal ridge was most elevated only
18% of the time,

Qf 24+ mandibular canines on dental stone casts
inspected by dental hygiene students, the distal
marginal ridge was the most prominent ol the
three lingual ridges on 63% of the teeth and the
mesial marginal ridge was the most prominent on
only 18%. The lingual ridge was most promisnient
only on 19% of these unworn lingual surlaces.

Of the 32@ wmaxillary canines easured by
Dr. Woellel's dental hyvgiene students, the mesial
CE} (cemenloenamel junction}) curvature aver-
aped 2.1 min, with a range [rom 0.3 1o 4.0 mm;
the distal CE] curvature averaged 1.4 mm, with
a range of 0.2 o 3.3 . Such wide variahility is
nol unusual.

Based un 637 canines, mandibular canine crowns
average 0.4 mm narrower faciolingually than max-
illary canine crowns, Cervical line curves on man-
dibular canines varied from 0.2 mm (almost (lat}
1o 4.8 mim. Based on 316 mandibular canines, the
mesial curvature averaged 2.4 mm while the dis-
tal curve averaged only 1.6 mm making the curve
0.8 mim less on the distal surface,

Based on 100 maxillary canines examined hy
Dr. Woclfel, 70% had a longiudinal depression
on the mesial root surface {six fairly deep), 23%

www.highdentlab.com
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were [lal, and only 8% had convex mesial middle
third root surfaces with no depression. On the
distal, 90% had a longiludinal depression on
the distal surface (20% were rather deep), and
only 10% had no distal root depression. On 100
mandibular canines examined, 88% had a longi-
tudinal mesial rool depression (26% were [airly
deep), 8% were [lar, and 4% were considered 10
be convex. On the distal, 974% had a longitndinal
depression on the distal surface (40% were [airly
deep), and only 3% had flal distal reot surfaces.
None of the disal root surfaces was judged 10 be
convex on the middle thind of the root

Based on 316 teeth, the crown of the maxillary
canine averages 0.5 mm longer faciolinguaily than
mesiodistally, and the crown of the mandibular
canine averages 0.9 mm wider faciolingually than
mesiodistally.

Referring to the measurements of 637 canincs
in Table 3-4 under the range column, maxillary
canine crowns [rom shortest o longest varied by
5.4 nun, root length dilfered by 17.7 mm, and
overall length dillered by 184 mm. In the 1962
issue of the Journal of the North Cuarolinag Denial
Socety (46:10), there was a report of an extrac-
tion, without incident, of a maxillary Icft canine
47 mm long. On mandibular canines, crown
lengih. root tengih, and overall length ranges var-
ied by 9.6, 12.7, and 184 mmn, respectively, Can
you imagine one mandibular canine with a crown
9.6 mm longer than another one? The shortest
mandibular canine (cusp tip to root apex) was
only 16.1 mm long. Two of the mandibuiar canine
crowns in Figure 3-10 are that long. See if vou can
spot these teeth.
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Premolars (upper and lower) funciion with molars
{(a) to masticate vod and (b} 1o maintain the vertical
dimension of the face (between the nose and chin}.
First premelars () assist the canines in shearing ot
catting food morsels, and all premolars {d) supperi
the corners of the mouth and checks to keep them
from sagging. This is more discernible in older people.
Patients who unfortunately have lost all of their molars
can still masticate ot chew adequately if they still have
0 ecluding premolars. However, it is very
1 g person smiles if one or more maxil-
are missing,

t.me/highdent
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LEFT

sduste denrition with the
i e .5 for premalars high-
lighted in red.

Consider first the similarities between premolars and
anierior teeth by examining maodels of the entire maxillary
and mandibular arches as you read the following;
Number of Developmental Lobes: Like antcrior
teeth, the {acial surfaces of all premnolars develop from
three facial lobes. usually evidenced by wwo shallow.
vertical depressions separating a buccal ridge on the
facial surface of the crown from the mesial and disial
portions {Appendix S3a). This centered buccal ridge is
more conspicuous on first than second premolars, and

instagram.com/high_dent
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1] Zomparauve Teoth Aratomy

{irst premolar crowns are slightly longer than second
premolars. (Just think ol the gradation in size as a
transition [rom the longer incisor and canine crowns
to the even shorler molar crowns.) Howevet, the roots
of second premolars are slightly longer than firs
premolars.

Routs un oaxillary  premolars are considerably
shorter than on maxiliary canines, but similar in length
o maxillary incisor roots. Roots on mandibular premo-
lars are also shorter than on mandibular canines, but
longer than on mandibnlar incisurs.t Complete data
can be lound in Tables 4-6A and +-6B,

Height (Crest) ol Contonr: From both mesial and
distal aspects. the facial heights of contour of pre-
malar crowns are in the cervical third, like on ante-
rior tecth. However, the heights of conlour are more
ocelnsal in position than the corresponding heights of
contour on the anterior teeth (Appendix 5d). In other
words, the greatest facial bulge is [arther [rom the cer-
vical line on premolars. An EXCEPTION is the buc-
cal height of contour of the mandibular first premolar,
which may be located as far cervically as on anterior
teeth. The location of the fingual heighy of comour
for premolars is also farther from the cervix relative
to anterior teeth. Lingually, it is located in the middle
third occlusocervically compared 1o the cervical third
on anterior eeth,

Contact Areas: The proximal contact areas are gen-
erally more cervically located and broader than on
anlerior teeth.

Evaluate the similarities ol all premolars while compar-
ing models or extracted specitnens of all four 1ypes ol
premolars from the views indicaled. Also, use the study
pages [rom the Appendix page 5 to identify the class
trails. 1L is important 1o note that although general
characteristics arc described in this book, there is con-
siderable variation from these descriptions in nature."?
Remember when studying the maxillary premolars 1w
hold them with their crowns down and roots up. For
mandibular premolars, have the crowns up and the
rools down. In this manner, the teeth will be orientedt
as they were in the mouth,

e Shape of Premolars: The crown {rom
w is broadest at the level of the contact
swer al the cervix: shaped roughly like a
agon, similar 1o the canine crown shape

{(Appendix 5g). The mesial and diswal ouwlines of the
crown are nearly straight or slightly convex from con-
1acl areas 10 Lhe cervical line.

Location of Most Premolar Contact Areas: Bolh
mesial and distal sides of the crown are convex around
the contact areas, similar Lo canines. Mesial proximal
contcts are near the junciion of the occlusal wud
middle thirds, and the distal contacts arc normally
slightly more cervical, in the middle 1hird (Appendix
Je), EXCEPT on mandibular first premolars, where
mesial comacts are usually more cervical than the
disial contacts.

Relative Size of Most Premolar Cnsp Ridges: As on
canines, when viewed from the [acial, the tip ol the
facial cusp of a premolar is olten slightly mesial to
the vertical root axis line of the tooth {Appendix Sh).
with the mesial cusp ridge of the buceal cusp shorter
than the distal ridge {Appendix 51). The EXCEPTION
1o this general rule is the maxillary first premolar,
where the lactal cusp 1ip is located slighily 1o the distal
ol the root axis line and (the mesial cusp ridge is longer
{Appendix be).

The crown is narrower on the lingual side than on the
buccal side, EXCEPT sowme three-cusped mandibular
second premolars (with two lingual cusps) that may
be wider on the lingual hall. The lingual surface is
CONVEX.

The relative height of the mcesial and distal marginal
ridge is similar 1o the relative height of the proxi-
mal contact areas. The mesial marginal ridge s more
ocelusally positioned than ithe disial marginal ridge, so
if you first look at the mesial side and compare it 10
the distal side of this ooth, you should he ahle 10 see
less of the occlusal surlace and triangular ridpes from
the distal view (compare mesial and distal surfaces in
Appendix 5)). An EXCEPTION is the mandibular first
premolar, where the distal marginal ridge is in a more
occlusal position than the mesial marginal ridge.

Tooth Proportions: Like the majority of anterior teeth
{except maxillary cenural and laeral incisors), all types
of premolars. on average, are wider laciolingnally than
niesiodistally” {Appendix 5k},
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Buceal cusp

Triangular ridge —

—— Triangular ridge

—-— Distolingual cusp

B Mandibular right second premolar (ihrea-cusp type)

L. Typical twao-cusp type premaolar {maxllary second} with two triangular ridges {one on the buccal cusp and one
) joining to form one longer transverse ridge. Notice how the triangular ridges of the buccal and lingual cusps on

one side, and the marginal ridge on the other, bind the mesiaf fossa. B. The mandibular second premolar, three-cusp type, 1s UNIQUE

since it is the only premolar that has thiee triangular ridges (one per cusp), and these ridges do NOT join to form a transverse ridge.

Cusp Ridges and Marginal Ridges Bound the
QOcclusal Table: Like canine cusps, premolar cusps
(buccal and lingual) have mesial and distal cusp ridges.
On premolars, the cusp ridges of buccal and lingunal
cusps merge with the marginal ridges to surround the
porticn of the wath known as the occlusal table {inside
of the dotted lines on Appendix 5-1).

Triangular Ridges Form Transverse Ridges: The
triangular ridges of the buccal and lingual cusps slope
toward the occlusal sulcus and converge at the cen-
tral groove (Fig. +-3A). On premolars with only twe
cusps. the vwo triangular ridges (one buccal and one
Hngual) join together to form a transverse ridge, which
can be hest obhserved from the occlusal aspect. An
EXCEPTION: The three triangular ridges on the three-
cusped mandibular second premolar do not meet so0 do
not form a imansverse ridge (Fig. 4-3B).

Grooves and Fossae: A groove (or grooves) runs
mesiodistally across the occlusal surface on most pre-
molars. (EXCEPTION: the mandibular first premaolar
has a proncunced ransverse ridge. olten wilthout a
groove running mesiodistally across it.) This groove
(or grooves), when present, ends mesially in the
mesial fossa and distally in the disial fossa. These fos-
sae are bounded on onc side by the buccal and lin-
gual triangular ridges {or transverse ridge) and on
the other side by a marginal ridge. A central groove
extending frem the mesial 1o distal fossa is labeled in
Figure 4-3A.

" Contacts Viewed from the Occlusal View:
ntacts from the acclusal view are either on
1 slightly buecal to the [acielingual midline

(Appendix 30,

Refer 10 Appendix page 6 while reading abowt diflerences
between maxillary and mandibular premolars.

Relative Shape and Size: The maxillary first and
second premolars appear more alike than the mandibu-
lar premolars, yer maxillary [irst premolar crowns are
larger than on seconds in all dimensions.

Lingnal Crown Tilt in Mandibular Premolars:
From cither proximal aspect, mandibular premolar
crowns appear Lo be iilied lingually relative to their
roots {the [irst premolar noticeably more than the
second). This lingual tilting ol the crown is charac-
teristic of all mandibular posterior teeth and enables
their buccal cusps to it and function both heneath
and lingual o the maxillary buccal cusps. Maxillary
premolar crowns are aligned more directly over their
ronts. This difterence is easy to recognize when com-
paring the proximal views of maxillary and mandibu-
lar prewnolars in Appendix 6j for maxillany, and 6a for
mandibular,

Cusp Size and Loeation: The buecal cusp is Ton-
ger than the lingual cusp (or cusps) on all premolars
{especially on mandibular firsis), hul the difference
is minimal en maxillary second premolars (compare
Appendix be, maxillary, and 6p, mandibular). Most
premolar lingual cusp tips are positioned oll center 10
the mesial EXCEPT on mandibular first premolars and
some mandibular second premolars where they may
be centered (seen from lingual views in Appendixes 6i
anet 6q).
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96 Zomparauve Teoth Aratomy

The average distance belween the huceal and lingual
cusp tps of maxillary lirst and second premolars is
aboul the same.

Marginal ridge grooves serves as a spillway for food
during mastication (best seen {rom the ocelusal view in
Appendix 6k). The mesial marginal ridge of the maxil-
fary lirst premeolar is alinost always crossed hy a devel-
opmental groove called a mesial marginal vidge groove
that may extend onto the mesial crown surtace™ The
distal marginal ridge of this tooth, and the mesial and
distal marginal ridges of the maxillary second premo-
lars, are less likely to have marginal ridge grooves, and,
when present, these grooves are less fikely o extend
onto the proximal surfaces.

The cervical line on the mesial side of both 1ypes of
maxillary premolars curves ucclusally in a bread, but
shallow arc. As on anterior teeth, the mesial curvature
is slightly greater than the distal curvalure.™ The cervi-
cal line an the lingual surface ol Lhe maxillary first pre-
mular is in a more oeelusal position than on the buccal
surface. This accentuates the appearance that the lin-
gual cusp is definitely shorter than the buccal cusp.

The toots of both types ol maxillary premolars are
likely 10 have both mesial and distal root depressions
of varying depths, Knowledge of the relative localion
and depth of these depressions can be helpful clinically
when using deniz] instruments in the gingival sulcus
to detect and remove caleified deposits that contribute
to periodontal disease, and when identifying areas of
decay on accessihle root surfaces.

Recall that maxillary first premolars most olien
have 1wo roots with the lingual roo slightly shorter
7l rool The split into wtwo roots (bifurca-

n the apical third of the root. As stated
is is the only premolar with an obvicus
ity or depression on the mesial surface of

its crown, and this depression conlinues onto the roor
(scen on all teeth studied).” On maxillary [irst premo-
lars with either onc or two roots, this criwn depression
is continuons with a prominent mesial reot depression.”
This important type trait is seen clearly on the mesial
views ol all maxillary [first premolars in Figure +-7.
There is alsw a less distinet distal voot depression Towid
on hoth double- and single-rooted first premolars. This
distal depression is located on the middle third of the
undivided portion of the root but does not usualiy
extend close to the cervical line. The reot of the max-
illary first premelar is UNIQUT in that it is the only
premolar type where the mesial-side longitudinal reot
depression is deeper than on the distal surlace.

The maxillary second premolar usually has one
root with longitudinal root depressions located in the
middle third of the mesial and disial reol surfaces.
However, its mesial rool depression does not extend
onto the crown” The distal roor depression is usually
deeper than on the mesial root surface. This {eature is
the opposite [rom the maxillary Tirst premolar, where
the nesial imid-root depression is deeper.

Compare occlusal views of maxillary first and second
premolars in Figtire 4-8. To follow this description, the
teeth or tooth madels you are using should be held as
those displayed in Figure 4-8, so that the buccal surface
is at the 1op and you are sighting down along the verti-
cal mid-rool axis.

In the same mouth. maxillary [irst premolars were
larger than adjacent second premolars a little over hall
ol the time !

Characieristically, cenwral developmemal grooves run
mesiodistally across the center ol hoth ypes ol maxil-
lary premolars extending [rom a mesial pit 10 a distal
pit. The length of the central grovve of the maxillary
first premolar is relatively longer {more than one third
of the mesiodistal outline width) than the groove on the
maxillary second premolar {(Appendix 61}.% Because the
central groove on the maxillary first premnolar is longer,
the pits are farther aparl and are relatively closer ro the
marginal ridges than on maxillary second nremntare
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Buceal ridqe e——————

Triangular ndge —

Mesichuceal groove

Triangular ridge .

Measiclingual cusp _——«-’/ L_ Lingual greove

quitc distal to the center of the occlusal surface and in the
middle buccolingually. This woth appears to have a cen-
tral groove, but it may be more precisely a mesial groove
{mesial to the central fpssa) and a distal groove (disial
to the central fossa). The longer mesial groove cxtends
from a small mesial triangular fossa to the largest cen-
tral fossa)! The shorter distal groove continues from the
targest central fossa 10 the minute distal triangular fossa
{Fig. 4-26}. The disial triangular fossa is so small that il
appears to be at the outer edge of the central fossa.

The three-cusp type ol mandibular second premolar
is the only premuolar 1o have a lingual groove. This lin-
gual groove begins in the central fossa al the junction
of the mesial and distal grooves, and extends lingually
between the mesiolingual and distolingual cusps and
sometimes onto the lingual surface. The mesial, distal,

Mesial groove  Distal groove

. N

Dislal groove

el QIOOVE LINyuiu grouve

Three-cusp lype

Mandibuiar right
first premolar

Imangurar ndge

Distofingual cusp

Central fossa

Ve S s/

Aorphology of Premuolars 113

——— Buccal cusp

dandibular right second premo-

e) showing common occlusal

hat the three triangufar ndges

M a transverse ridge. Also, the
groove that runs between the mesial and distal
pits join at a central pit, so the longer groove
mesial 1o the central pit i3 called mesial groove
and the shorter graove distal to the central pur is
cailed the distal groove.

and lingual grooves join 1o form a Y-shaped occlusal
groove pattern UNIQUE to this tooth (Fig. 4-27C).
Differences in occlusal groove patterns on mandibular
premolars are highlighted in Figure 4-27.

There are three triangular ridges: one on each ol the
two lingual cusps and one on the buccal cusp. These
three ridges converge somewhat toward the central fossa
(Fig. 4-26) but do not join 1o form a transverse ridge.

On both the two-cusp and three-cusp sccond premolar
1ypes, grooves crossing the marginal ridges {(that is, mar-
ginal ridge grooves) are not comumon. ™ The {irst premo-
lar is much more likely 1o have a mesiolingual groove,

Cenlral groove Central groove

s/ s/

Two-cusp type Two-cusp type

Mandibular right second premolars

MANDIBULAR PREMOLARS (OCCLUSAL)

ted lines accentuate differences in groove patterns and lingual taper found on different types of mandibular premo-
1ars, e manwowlar first premolar has a lack of symmetry on the ingual half because the mesiolingual portion is "pushed in" or
15 often crossed by a mesiofingual groove. It often has two separate pits thar are not joined by a central groove due to
:e of the transverse ridge. The three-cusp type mandibular second premolar can be as wide in the hngual haif {or even
red to the buccal half since it has twa lingual cusps. The groove pattern is Y-shaped with the mesial, distal and lingual
ecting in the central fossa. The two-cusp type mandibufar second premolar is the most symm-r=i-=l ~frbrrbonn e

a groove pattern that is U- or H-shaped.
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second premolars, 62% bent 10 the distal; the 1en-
dency lor a mesial bend was 23% and 7% on [irst
and sccond premotars, respectively.

Roots of mandibular second premelars average
0.2 mm wider mesiodistally and 0.3 mm longer
than rooets on mandibular first premolars.

On 321 mandibular first premolars, lingual cusps
averaged 3.6 mm shortey than buccal cusps (rang-
ing Irom 1.7 10 5.5 mm shorter).

On 818 mandibular second prewnolars, 90% had
the mesiolingual cusp farger and longer than the
distolingual cusp: the wwo lingual cusps were
cqual in size on 3%, and the diswolingual cusp was
larger an only 7%.

On 609 mandibnlar first premolars, 67% had
a mesiolingual groove; 8% had a similar groove
between the distal marginal ridge and the distal
slope of the lingual cusp.

Om 4635 mandibular premolars, the roots an sce-
onds averaged 0.3 mm longer than on [lirsts.

On 317 mandibular sccond premolars, the lingual
cusp {or mesiolingual cusp) averaged 1.8 mm
shorter than the buceal cusp. ranging [rom 0.1 1o
3.8 mm,

On 100 mandibular second premolars, 21% had a
mesial inarginal ridge groove, and 4% bad a distal
marginal ridge groove,

FF.

GG,

HH.

11.

JI-

KK.
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On 238 mandibular brst premelars, the cervical
line curvature on the mesial averaged 0.9 mm
versus (.6 mm on the distal. On 227 mandibn-
lar second premolars, the cervical line curvature
on the mesial averaged 0.8 mm versus (0.5 mm
(almost Ma) on the distal. The cervical line mnay
be Tocawed s much as 2 wm inoe occlusal on e
lingnal surlace than on the buccal.

On 100 mandibular [first premolars, 43% had
mesial root depressions and 86% had distal rool
depressions that were deeper than on the mesizal
69% of the time. On 100 mandibular second
premolars, B1% had no mesial roor depression
and 73% had a noticeable distal root depresston.
On 229 mandibular three-cusp second premolars,
56% have greater [aciolingual bulk in the distal
hall. but 38% have greater bulk in the mesial
hall.

On 100 mandibular first premolars, 82% had
a larger distal lTossa and 8% had a larger mesial
fossa.

On 200 mandibular three-cusp second premaolars,
63% had a largest central lossa: only 25% had a
largest mcsial fossa,

On 200 mandibular second premolars, 24% had
mesial marginal ridge grooves, and 11% had distal
marginal ridge grooves.
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SIUAY & cast of all permanent teeth, or FIgHre 3-1. while
learning the position of molars in the arch. There are 12
permanent molars: six maxillary and six mandibular.
The six permaneni molars in each arch are the firsr sec.
ond, and (hird molars on cither side of the arch. They
are the sixth, seventh, and eighth teeth from the mid-
line. Using the Universal Numnbering System, the max-
illary molars are Numbers 1, 2, and 3 for the right third.
sceond., and first molars and Numhers 14, 15, and 16
for the left first, second, and third molars, respectively.
The mandibular molars are Numbers 17, 18, and 19 {or
the lefu third, second, and {irst nolars and Numbers 30,
31, and 32 for the right [irst, second, and third molars,
respectively,

PERMANENT TEETH
MAXILLARY

prtenior leepy

Incisors

Prermol;

Posterip, "5&.‘
5]

RIGHT

Motars

Incisors

Anterior teeth
MANDIBULAR

I A

vorphotogy of Perrnancat Makars 21

In the aduli dentiiion, [irst molars arc disial o
sceond premolars. The permanent [lirst molars are
located near the center of each arch, anteroposteriorly.
This is one reason that their loss is so devastating 1o
arch continuily tallowing movement and tipping of the
teeth on either side). They are the largest and strongest
weeth in cach arch. The second muolars are distal w e
first molars, and the third molars are distal 1o the sec-
ond molars. Said another way, in the complete aduit
dentition, the mesial surface of the lirst molar contacts
the distal surface of Lhe second premolar, the mesial
surface of the second molar contacts the disial of 1he
first molar, and the mesial surface of the third molar
contacts the distal ol the sceond molar. The third molar
is the last tooth in the arch, and iis distal surlace is not
in contact with any other 1ooth.

LEFT

wdult dentition with
bers fer molars
highlighted in rad
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The permanent molars, like the premolars, (a) play
a major rele in the mastication ol feod {chewing and
grinding 1o pulverize) and (k) arc most imporiant in
maintaining the vertical dimension ol the face (prevent-
ing the jaws [rom closing oo far, which could reduce
the vertical dimension hetween the chin and the nose,
resulting in a protrucding chin and a premnaturely aged
appearance). They arc also (¢} important in mainain-
ing continuily within the dental arches, thus keeping
other teeth in proper alignment. Further, molars have
{d} al least & minor role in csthetics or keeping the
checks normally [ull or supported. You may have seen
someone who has lost alt 12 molars (six upper and six
lower} and has sunken cheeks.

The loss of a lirst molar is really noticed and missed
by most people when it has been extracted. More than
80 mm* of ctlicient chewing surface is gone: the 1onguse
feels the huge space between the remaining teeth;
and during mastication of coarse or briule foods, the
attached gingiva in the region of the missing molar
olten becomes abraded and uncamloriable. Loss of six
or more molars could even lead to prohlems in the jaw
joints (temporomandibular joints or TMJY,

Reter to Appendix page 7 while reading about the lol-
lowing class traits of all molars.

Molars have an occlusal (chewing) surface with three
to [ive cusps, and their occlusal surfaces are larger than
the other weth in their respective arches. They have
broader occlusal surfaces than premolars, both facio-
lingually and mesiodistally.* The combined mesiodistal
width of the three mandibular molars in one quadram
makes up over half of the mesiedisial dimension of
their guadrant. The maxiflary molars constitute +4% of
their quadrant's mesiodistal dimension, sull a signifi-
cant portion. o contrast, both mandihular and max-
illary molar crowns are shorter occlusocervically than
all other aduli crowns and are shorter occlusocervically
than mesiodistally (Appendix 7a},

From the occlusal view, molar crowns 1aper {gel nar-
rower) from the buceal to the lingnal. That is, the mesi-
on Lthe buccal half is wider than on the
ppendix 7h}, EXCEPT on maxillary first
arge distolingual cusps, where crowns
1armwer [rom lingual toward the huccal.

For both arches, molar crowns [rom the occlusal view
tend 1o 1aper distally, so that the distal third is narrower
buccolingually than the mesial third (Appendix Fe).
This taper way be less apparent on mandibular [lirst
molars where the tooih may be widest buccolingually
in the middle third. Also, [rom (he buccal (or lingual)
views, the occlusal surlaces of all molars slope shorier
toward the cervix from mesial to distal (Appendix
7d). This, along with the more cervical placement ol
the distal marginal ridge, makes more of the occlusal
surface visible from the distal aspect than from the
mesial aspect {compare mesial (o distal views in
Appendix page 7).

As with premolars, the height of contour on the buccal
ol molars viewed from the proximal is in the cervical
third; on the Tingual, it ts most often in the middle third
{(Appendix Te).

The contact areas on all molars viewed [rom the bucceal
(or lingual) are at or near the junction of the oeclusal
and middle thirds mesially and are wmore cervical on the
distal (in the midedle third near the middte of the woth)
{(Appendix 70,

Compare extracted maxillary and mandibular molars
ancd/or tooth models while reading ahout these dif-
[erentialing arch iraits. Also refer w page 8 in the
Appendix.

Frem the ceclusal view, the crowns of mandibular
molars are oblong: they are characteristically much
wider mesiodistally than facinlingually® This is just
the opposite of the maxillary molars, which have their
greater dimension faciolingually,. From the occlusal
view, maxillary molars have a more square or twisted
parallelogram shape. Mandibular molars have a some-
what rectangulor shape, and on mandibular [irst molars,
the outline may be pentagon shape (compare the outline
shapes on Appendix 8k).
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146 Zomparauve Teoth Aratomy

On the maxillary second molar, the roots are much
less spread apart than the roots of the [irst molar so that
all three roots are usually confined within the crown
width outline (recall Appendix 8j and Fig. 5-19). The
banana-shaped lingual rool is straighter than on [lirst
molars,

The mesial surlace of the mesiobuccal roor of the
maxillary first molar has a longitudinal depression
dividing i1 into buceal and lingual halves (and hidden
within this root are two root canals, one buccal and one
lingual). The distal surface of the distebuccal root is con-
vex, without a longitudinal depression (and it usually
has only vne root canal), but several authors describe
a slight concavity on the distal sinface of the oot trunk
located between the distobuccal root and the cervical
line."* This concavity may be dillicult to keep clean.
A smnmary of the presence and relative depth of oot
depressions for all 1eeth is presented in Table 3-5.

Refer 1o Figure 5-22 for similarities and dilferences. To
follow the description of traits from the occlusal view,
the ooth should be held in such a pesition thal the
observer is looking exactly perpendicunlar Lo the plane
ol the occlusal surface. Because of the spread of the first
molar roots, some of each of the three roots (particu-
larly 1he lingual root) may be visihle when the tooth is
in this position {characteristic of many maxillary first
molars in Fig. 5-22).

As stated carlier in this chapter, most first maxillary
molars usually have [our relatively large cusps and
many have the filth cusp (cusp of Carabelli). Most
second melars have three relalively large cusps and
a noliceably smaller distolingual cusp {and no cusp
of Carahelli}, while somg second molars have only
three cusps when the distolingual cusp is absent. The
difference in size of the disielingual cusp of maxillary
sccond molars is evident in Figure 5-23.

Use Figure 3-24 when comparing the relative size
of majer cusps for maxillary first and second molars,
- T usp size on the four-cusp type ol both

maxillary first and second molars is the same order
as for the cusp heights: from largest 10 smallest, the
largest mesiolingual, then mesiohuceal, distohuccal,
and the smallest distolingual.** On second molars,
there is usually a greater difference in the size of the
buccal cusps. with the mesiobuccal noticeably larger
(Fig. 3-24), aud the diswlingual cusp cither swmall-
est or nol present, The triangular shape lormed by
the three cusps [ound on a three-cusp type max-
illary second molar {namely, the wmesiolingual,
mesiohuceal, and distobuccal cusps) is collectively
known as the maxillary melar primary cusp iriangle
(Fig. 5-24).

Maxillary first molars are slightly larger buccolingually
than mesiodisially {arch trait for the maxillary inolars)
although the outline gives the general impression of
squareness when compared 1o other teeth, Actually,
it is more ke a parallelogram, with twe more acute
{sharper) and wo obluse {blunter} angles (Appendix
8k}). The acute angles arc the mesiobuccal and dis-
tolingual. Also. on many maxillary [irst molars, the
mesiodistal dimension of the lingual half of the crown
is slightly wider mesiodisially than the buccal half due
Lo a relatively large distolingual eusp. In Figure 5-22,
1ry e locate one or two maxillary first molars tha are
nol wider on the lingual than on the buceal sides. They
are a minority,

The maxillary second molar crowns are even wider
buccolingually than mesiodistally, There is consider-
ahle variation in the morphology of these molars, par-
ticularly in the size of the distolingual cusp. When the
distolingual cuspis abseni (ahout ooe third of the time),
the tooth has only three cusps (Fig. 3-23C). Four max-
illary second molars in Figure 3-22 have no distolin-
gual cusps. The three—cusp 1ype is somewhal triangulur
or heart shaped, the blunt apex of the triangle being the
lingual cusp.

The mere commeoen four-cusp type of maxillary
sccond molars is less square in appearance 1han the
first molar with a parallelogram shape that has a more
acute, sharper angle at the mesiobuccal corner duc in
part to a prominent mesial (or mesiobuccal) cervical
ridge (Fig. 3-24). This trait is helpful in differemiating
rights [rom lefs and is vividly apparent on all maxillary
second moilars in Figure 5-22.
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150 Zomparauve Teoth Aratomy

Distobuscal cusp tp —

Triangular ridge

Distal triangular fossa

Dislal marginal ridge

Oblique ridge (red)
Transverse groove
of abligue ridge

Distal ohlique groove
and distal fossa

Distalingual cusp hp ———

i e—— Cusp of Carabslli

Lingual groove

vigarshaped distal fossa between the distolingual
cusp and the mesiolingual cusp. Once it passcs onto
the lingual surlace, it becomes the lingual groove.
(One author calis these two grooves combined the
distolingual groove.?) Recall that the lingual groove
on a mamdibular moelar begins in the ceniral fossa and
is aligned al a right angle 1 the central groove, When
there is a proove separating the [(ifth cusp (Carabelli)
from the mesiolingual cusp, it is called the fifth cusp
groove,

As on many premolars and mandibular molars, max-
illary molars may have two short grooves that extend
from the mesial and distal pits 1oward the comers
(facial and lingual line angles) of the woth. The short
grooves ofl of the mesial pit are called the mesicbuc-
cal and mesiolingual fossa grooves (ot sometimes trian-
gular grooves), and the short grooves off of the distal

distal triangular fossa
and pit

B | » central fossa and pit

e mesial fossa and pil

~ distal fossa

Fdreillo-e sight first molar

Aaxillary first molar, occclusal view, showing
d location of the four fossae.

Tl HHH\

Masial cervical sidge
Masiobugeal cusp tip

Triangular ndge

Buccal groove

Central fossa
Transverse ridge (red)
Mastal trianguiar fussa

Mesial marginal ridge Jechusal surface

. o thrstmolar
{including cusp of Carabelli} with
all of the major landmarks
named. The landmarks are the
same for maxillary four-cusp rype
maxillary second molars, except
seconds do not normally have a
cusp of Carabelli.

Ceniral developmental
groave

Two ridges of
masiolingual cusp

Masiolingual cusp tip

pit are called the distobuccal and distolingual fossa (or
triangular} groeves. The groove pattern on maxillary
second molars may have more supplemenial grooves
and pits than on the first molar”

On the three-cusp type of second molar, the disto-
lingual cusp, the oblique ridge. and the cigar-shaped
distal fossa are ahsent, 50 the grooves normally lound
within that [ossa are also missing. namely, the distal
oblique and lingual grooves.

All grooves may be fissured, so they can become
the sites of denmal decay. However, since the Lransverse
groove of the oblique ridge is usually not fissured. decay
on the ocelusal surfaces of maxillary molars normally
occurs mesially and distally to the oblique ridge. The
result is two separate occlusal lillings (Fig. 5-28) similar

Declusal surface of a maxillary right firse maolar
with two amalgam restorations prepared separately to avoid
crossing over the pronounced oblique ridge that has no fissured
groove crossing over it
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cusp was wider 92% of the rime. On 468 first
molars, the distobuccal cusp was sharper 72%
ol the time, whereas on 447 second molars, the
sharpness of buccal cusps was equal.

The three maxillary molar roots are within
1.5 mm in length.

As data shiow in Table 53-6, 40.53% of 1358 maxil-
lary first molars had some form of Carabellt cusp
(large or small), 24% had a depression in this
location, and 29.3% were without any ype of
Carahelli formation,

On 1396 unrestored maxillary second molars from
808 studems’ casts examined hy Dr. Waoellel, 37%
ol maxillary second molars had only three cusps.
Omn 308 maxillary [irst molars, the longest lingnal
root averaged 13.7 nm long,

On maxillary lirst molars: 78% ol 69 teeth had
mesial marginal grooves, but only 50% of 60 had
distal marginal ridge grooves; on second molars,
67% of 73 teeth had mesial marginal ridge grooves,
hut only 38% ol 79 weeth had distal marginal ridge
Erooves.

On maxillary first molars: 86% of 64 teeth had
mesial ridge tubercles, bui only 18% had dis-
Lal ridge wbercles. On maxillary scecond molars:
38% of 79 1eeth had mesial marginal ridge wher-
cles, hut only 9% of 79 teeth had distal ridge
wbercles.

Om 308 maxillane first molars, the mesial CCJ
curvature averaged only 0.7 and 0.6 mm on the
mesial CEJ of maxillary second molars,

AA.

bB.

CC.

DD.

EE.

vorphalogy of Permanent Mulars 163

On stone casls of 1469 maxillary first molars, the
mesiolingual cusp was largest 95% of the time and
the distolingual cusp was smallest 72% of the
Lilme.

Among 710 Qhio State Universily dental hygiene
studenis, there were 185 maxillary third molars
and 198 mandibular third wolars congenitally
absent. Many students were missing more than
one third molar, so the percentage ol ithe popula-
tion missing one or more third molars might be
close 1o 20%.

Mandibular third molars average only 18.2 mm
long.

On 303 maxillary third molars, the buccal roots
averaged 2.0 min shorter than on [irsts and sec-
onds and the lingual root averaged 2.5 mm
shorter.

On 920 molars, the root trunks on maxillary third
melars are, on average, 2.0 mm longer than on
maxillary lirst or second molars,

On 262 mandibular third maolars, the crowns of
the four-cusp 1vpe were wider mesiodistally than
[aciolingunally by 1.2 mm.

On 839 mandibular molars, the roots of thirds
averaged over 2 nun shorter than on [irsts and
scconds combined. The average roel-le-crown
ratio on mandibular third moelars is 1.6 compared
e 1.8 on mandibular lirst and second molars.
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Primary dentition

Right Left Right

w PO

Notice that there are no primary promolurs. When second-
ary teeth replace primary tecth, the primary molars are
repluced by premolars. The 20 sccondary teeth that succeed
their primary woth predecessors are called succedaneous
[suck si DAY nee ous] teeth, The 12 secondary molars,
however, have no predecessors in the primary dentition
ar<l erupt distal w the primary molars. Therelore, in the
strict sensc, sccondary molars are not succedancous teeth.

Primary tecth exhibit an arch form similar 1 perma-
nent tecth. Recall from Chapter 1 that the 20 primary
tecth can be identilied using the universal identifica-
tion system by assigning letters A {{or the primany right
maxillary sccond molar) through T {or the primary
right mandibular second molar). Another method that
can be uscd to identily these teeth uses a “D” w denote
deciduous proceeded by Nuinbers 1 (1D lor the primary
right magillary second molar} through 20 (20D for the
primary right mandibular second molar). Both of these
systems are scen in Figire 6-1. (Two other methods for
numbering primary teeth were presented in Table 1-1.)

Some parents do not consider the care of the primary
teeth of their children 1o be a priority since they consider
them as “temporary” or “baby™ 1eeth, bu it is ilmporiant
to remember that primary eeth are the only teeth that
C e untl approximartely their sixth bivthday,
main functioning until age 12. Priniary 1eeth
in the mouth functioning for almost 6 years
ilar central incisors to almost 10 years for

rimary [and Mixed) Dentition i65

Left

agram of
IARINAFY AT manaibular
primary dental arches. Two
methods of identifying these
primary teeth are shown. A. The
Universal Systern of assigning
letters o each toeth is shown.
B. A numbering system 1
through 20 followed by "D™ for
deciduous is shown.

maxillary canines.* When people live to be 70 years of
age. they will have spent 6% of their life chewing only
with primary tecth. This small proportion of 1ime should
not infer a lack of importance ol primary eeth, however,
because they play a very important vole in “reserving”
space for the permanent tecth, which ensures proper
aligmnent, spacing, and occlusion of the peninanent teeth.
Consicler the [ellowing lunctions of primary weeth in order
to conlinm the importance ol keeping them healthy:

* Primary teeth are needed lor eflicient chewing {mas-
tication? ol food.

¢ They provide suppon for the checks and lips main-
taining a normal [acial appearance and smile.

* They are necessary lor the formulation of clear speech.

s They are critical for maintaining the space that
is required Lo provide room for the eruption of
permanent Leeth,

When primary teeth are lost prematurely or are not
shed as succedaneous leeth emerge, the results on
tooth aligninent can be devasiating (Figs. 6-2 and 6-3).
Correction ol 1ooth alignment and deformities in these
children would require extensive orthodontic therapy
{involving placement of orthodontic appliances, or
braces, which can be used to improve tooth alignment).
Further, maintenance ol a proper diet and good oral
hygicne are necessary 1o avoid dental decay of primary
tecth that could lead 10 infection with pain, possibly
making the child reject foods that are difficult 1o chew.
Finzafly, an abscess from the infection of the pulp of
a primary tooth can cause discolored spots (Turner's
spols) on the developing secondary ranth heneath i
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Zomparauve Teoth Aratomy

quickly through this thinner enamel and dentin than
through the thicker adult enamel and dentin, and
the dentist must take care not 1o expose the tooth
pulp when preparing primary teeth for fillings since
the pulp is closer to the surface.

6. Primary teeth are whiter in color.
7. Primary weth lave more consistent shapes than the

permanent leeth (have lewer anomalies).?

L.onsider the wnque Lraits ol the primary anteror tooth
crowns, Reler to Appendix page 9 while studying these
traits.

1.

Prominent cervicd! ridges on facial surfaces run mesi-
odistally in the cervical third (Appendix 9a, facial
surlaces).

. The preminent lingual cingula seem to hulge and

occupy about one third of 1he cervicoineisal length
{Appendix 9a. lingual suyfaces).

. Usually, there are no depressions, mamelons, or per-

ikymata on the labial surface of the crowns of Lhe
primary incisors. These surfaces are smoother than
on Lheir successors.,

. The roots ol primary anterior teeth are lung in pro-

portion 1o crown length (Appendix 90) and are rela-
tively narrow mesiodistally (Appendix 9h).

. The roots of primary anterior teeth bend labially in

their apical ene third to one half by as much as 10°
{Appendix 9c).

Now consider the unique traits of the primary poste-

rior looth crowns. Reler to Appendix page 10 while
studving these traits.

1.

The prominent mesial cervical ridge or hulge on the
buccal surface is exaggerated by the curve of the cer-
vical line apically (hest seen when viewed from the
buccal) and by the constriction near the cervical line
{best viewed [romn the proximal. Appendix 10e). This

(=]}

mesial cervical bulge makes it casy to dislinguish
rights [rom lefis.

. Due to the taper of the crown from the cervical

bulges toward the occtusal surface, the molar crowns
have a narrow occlusal table (Appendix 10¢). (Recall,
the occlusal wable is the chewing surface inside the
line fonnoed by tw cominuous mesial and distal cusg
ridges for all cusps, and the mesial and distal mar-
ginal ridges).

. As on permanent molars from the buccal view, all

molar crowns are wide mesiodistally relative to their
height cervico-occiusally {Appendix 10a).

. The primary molar ocelusal anatomy is shallow. [n

other words, the cusps are short (not pointed or
sharp, almost [lat} (Appendix 10d)}, occlusal ridges
are not pronounced, and fossae and sulei are corre-
spondingly not as deep as on secondary molars.

. There are few grooves or depressions in the crowns.
. In the primary demtition, primary sccond molars

are decidedly larger than primary first molars. This
is dilferent in the permanent dentition where firs
molars are larger than scconds (Appendix page 10,
compare firsts Lo seconds).

. Microscopically, the enamel rods at the cervix slope

occlusally, unlike in permanent tecth where these
rods slope cervically,

. The rool lurcanons are near the crown, with little or

no reet trunk (Appendix 100,

. The roots are thin and slender and spread out beyond

the oullines of the crown, more widely on primary
second molars than the first molars (1he apposite of
the adult molars)’ (Appendix 10g}. This root diver-
genee makes room for the developing succedaneous
premolars, Extraction of a primary molar when
roots are complete and belore they have started
1o resorb may cause the developing portion of the
premolar 1o be removed along with the primary
molar."

. The roots of primary molars are similar 10 those of

permanent molars in relative size (belore resorp-
tion} and number. Primary maxillary molars have
three rools: the palatal {longest), mesiohuceal, and
distobuccal {shortest). Primary mandibular molars
have two roots: the mesial {largest) and distal.
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first molar found just distal 1o i.™ The dilferences in
size and position between primary maxillary second
molars and permanent maxillary [rst molars are cvi-
dent in Figures 6-16 and 6-17.

Another ohvious difference between a primary and
permanent molar crown is that primary molars have
a mueh more promisent mesiobuccal corvical ridee
and constricicd crown cervix compared (0 perinanent
molars. Due to the prominent mesiohuccal eervical
ridge and considerahle taper woward the occlusal,
both maxillary and mandibular primary  secend
molars have small occlusal tables (best viewed lrom
the proximal in Fig. 6-18 and Appendix 10¢ and e}
The cervical lines are almost [lat on both the mesial
and distal sides of the tooth, but slope cervically
toward the lacial due to the prominent mesial cer-
vical ridge. When viewed ovclusally, this prominent

Maxillary Molars {right)

= B
L
M D M
L
L
Mandibutar Molars (right}
B 2]
M C M D
L L

Zompanson of occlusal morphology of
prmary secona malars compared to permanent first malars,
The permanent first molars are located just distal to the primary
second molars from about age 6 through 11 or 12 years old. Top:
The permanent maxillary first molar is larger but otherwise similar
to the primary maxillary second molar in overall shape, number of
cusps (maybe even a cusp of Carabelli}, grooves, ridges (including
oblique). and fossae. Botvom: The permanent mandibular first
maoilar is larger but otherwase simitar to the primary mandibular

n averall shape, number of cusps, grooves, nidges,
e three buceal cusps, however, are more equal in
nary mandibular melar, whereas the distal cusp on
first molar is obwiously the smallest.

rmary [and Mixed ) Dentition 18t

ridge also accentuales the considerable 1aper narrow-
ing from mesial o distal (seen in the Appendix page
10, occlusal view),

As on permanent mandibular frst molars, primary
mandibular second molars have [ive cusps: three buc-
cal {mesiobuccal, distobuceal, and distal} separated by
mesiobuecal and distobuccal grooves. However, Lhe three
buccal cusps of the primany mandibular second molars are
of nearly equal size (Appendix 10§) with the middle buccal
cusp {called the distobuceal) slightly larger. The two Tin-
gual cusps {mesiolingual and distolingual) arc scparated
hy a lingual groove. These lingual cusps ave abow the same
size and height but slightly shorter than the buceal cusps’
From the proximal views, the mesial marginal ridge of a
primary mandibular second nolar is high and is crossed
by a groove that may extend about one third of the way
down the mestal surface.” The conlact area with the pri-
mary first melar is located just helow the notch ol the mar-
ginal ridge.” Since the crown is shorter on the distal side
and the distal marpinal ridge is lower {more cervical) than
the mesial marginal ridge, all five cusps may be seen from
the distal aspect. The distal contact with the mesial side ol
the 6-vear first molar is located just buccal and cervical o
the distal marginal groove (lurrow) (Fig. 6-19B)."

Mandibular second molar roots are about 1wice as
long as the crowns and are thin mesiodistally. The
mesial root is broad and flai with a blunt apex and has
a shallow longitudinal depression. The distal root is
broad and {lat but is narrower and less hlunt at the apex
than the mesial root.

As on permanent maxillary first molars, primary max-
illary second molar have four major cusps and some-
times a cusp of Carabelli. The distolingual cusp is the
sinallest (unless there is a cusp ol Carabelli}, but the
mesiobuccal cusp may be almost equal in size to the
mesialingual cusp. or even slightly larger (Appendix
10i} compared 1o the permanent maxillary Frst molar
where Lthe mesiolingual cusp is largest. Also. from: the
occlusal view, crowns of primary maxillary second
molars taper narrower Loward the lingual, espectally
due w the pronounced taper of the mesial surlace,
which displaces the mesiolingual cusp more distally
than on the permanent first molars (Appendix 10h).
This also resulis in an oblique ridge that is straighter in
its course buccolingually’ and a sinaller, oblong distal
fossa buccolingualty (Fig. 6-13CY
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“H." and the huceal groove (dividing the huceal cusps)
combined willy the distelingual groove (between the
large mesiolingual and minute distolingual cusps) forms
the distal side of the "H." The buccal groove belween
the large mesiobuccal cusp and the indistinet distohuc-
cal cusp is just a slight notch and does not extend onte
the buctal surface (Appendix 101, A groove Detween
the two lingual cusps is present only when the distolin-
gual cusp is definile.

Roots of primary maxillary first molars: The three
rools (mesiobuccal, distobuceal, and palatal) of 1he
primary maxillary lirst molar are thin and slender and
widely spread apart, with the root furcation very close
to the cervical line, so there is very litle root trunk
(Appendix 101).

Primary mandibular first molars do not resemble any
other primary or secondary tooth (Fig. 6-21. tecth L and
S. and Fig. 6-20). According to one author, the chicf
dilfercntiating characteristic may be an overdeveloped
mesiul margingl ridge (Appendix 10q).°
Cusp size and shapc on primary mandibular Frst
molars: The primary mandibular lirst molar has four
cusps. The cusps are ofien difficult to distinguish, hut
careful examination of an unworn tooth will reveal (in
order of diminishing size) a mesiobuccal, mesiclingual,
distobuccal, and the smallest {aiso shortest) distolin-
gual cusp. The mesiobuccal cusp of the mandibular first
molar is always the largest and longest cusp. occupying
nearly two thirds of the buceal surlace {Appendix 1th:
Fig. 6-20A). This cusp is characteristically compressed
buccolingually, and its iwo long cusp ridges exiend
mesially and distally, serving as a blade when occluding
with the maxillary canine.” The mesiolingual cusp is
larger, longer, and sharper than the distolingual cusp.
Ridges, grooves, and fossae of primary mandibular
first molars: The mesial marginal ridge is so well devel-
oped that it resembles a cusp.’ This longer, prominent
mesial marginal ridge is positioncd more occlusally
than the short, less prominent distal marginal ridge.
{Compare mesial and distal views in Fig, 6-18 [or mar-
ginal ridge hetghts and lengihs.) There is also a promi-
nent rransverse ridee between the mesiobuccal and
mesiolingual cusps (Appendix 10u and Fig. 6-21, teeth
L and S).
A cenwral groove separates Lthe mesiobuccal and
mesiolingnal cusps and connects with a shallow mesial
ge groove, A shorl buccal depression (nol
nct groove) separales the larger inesiobuc-
1 Lhe smaller distobuccal cusp but does not

rmary [and Mixed ) Dentition 185

extend onto the buccal surface. There is also a slight
groove between these two lingual cusps thal becomes a
shallow depression on the lingual surface ending near
the cervix. Both marginal ridges have shallow grooves
between them and cusp ridges of lingual cusps® similar
to the grooves i the triangular lossae of other poste-
rior et

Since the distal hall of the occlusal able is wider
than the mesial hall, the distal [ossa is larger, extend-
ing almost into the center ol the occlusal surfaces
{Appendix 10v). L has a cemral pit and a small distal
pit near the distal marginal ridge. The small mesial tri-
angular lossa has a mesial pit. There is no central fossa
{Fig. 6-20).

Proximal view contours and contacts: From the
proximal views, the buccal crown contour is nearly
(but not guite) al from the huccal ¢rest of curvawre
10 the occlusal surface and cervice-occlusally, The lin-
gual surface is more convex cervico-occlusally. There is
a slight curve of the mesial cervical line. On the distal
or lingual surface. the cervical line is praciically [lat or
hotizonial.

Occlusal outline of primary mandibubar first
molars: From the occlusal view, the cntire occlusal out-
line is somewhat oval or reclangular and wider mesi-
odistally than [aciolingually as seen in Figs. 6-20 and
6-21C. Also, the occlusal table is wider mesiodistally
than taciolingually (Appendix 10r).* The cntire tooth
outline from the occlusal view uppears 10 be wider
faciolingually in the mesial hall due w the prominent
mesial cervical ridge, but the occlusal table width is
wider faciolingually in the distal hall {(Appendix 10v}.
The tapered mesial crown contonr is neacly flat huceo-
lingually. whercas the distal surface is convex; the lin-
gual surface is convex mesiodisially:

Accentuated lingual tih of the mandibular firse
molar: Recall that the crowns of all mandibular pos-
terior recth, primary and secondary, appear to tilt lin-
gually, even more so on mandibular primary tecth. This
primary mandibular first molar crown appears Lo lean
decidedly toward the lingual accentuated by the very
prominent mesiobuccal cervical ridge, placing the bue-
cal cusp Lips well over the root base.” The lingual cusp
tip may even be outside (he lingual margin of the root
{Fig. 6-20B).

Roots of primary mandibular lirst molars: The
two rools (mesial and distal) are thin and slender and
widely spread apart, with the root furcation very close
to the cervical line. so there is very hitle toot trunk
{Appendix 100). The mesial root 15 wider {sguare and
flat) and longer than the distal root. The distal roo is
more rounded, less broad, thinner, and shorter than the
mesial root.
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eriodontal Anatomy 209

Clinical Charting:
PIE.
Fremidus My/Aabiity (1-3) J;:r 1 L0 L0 LT ‘-‘l
- S I - 73
Inited Probe Depths woroer 412 oo gey o (b
1 2 3 4 5
MARK (N RED
BOR L)
Gingival Margin {-/0¢+ mm}
Furcation
Chass | AY
Chass |l v
Class il 4
Mucogngival Dedect AP 4
Canes
Defective Restorabons Tz
Penapical Paihasis I )'
a
Iritial Probe Depths e, 2
PIP Probe Depths SR 1§_I:‘.]g
|
1 2 3 4 5
RIGHT —LEFT
P2 M W 29 B
A
Imit BOP 58 %
FiF BOP %
Jeveey
SosccETT "

AT L] .} i )

LIIT

Contmved}. Legend is on previous page.

lie rotational mitddle of the tooth oot (cer-
rand greater at either the cervical or apical
oot. Thus, there is a functional dilference
ol the periodontal ligament in these three
my age, the ligament is wider around hoth

the cervix and the apex than around the middie of the
root, depending upon the amount ol rotational move-
ments 1o which the tooth is subjected. Further, the peri-
odontal ligament of a natural lopth o neclneal fonetine
is slightly wider than in a nonfu
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Specific facts are relerenced throughow this chapter
by using superscript lewers like this {data®). The refer-
enced [acts are listed here after each letier.

A, Onthe underneath snrface ol the oot in the fur-
cation, accessory canals oceur 64% of the time.”
B. Mandibular central and laieral incisors have one
root canal 6% of the time. Mandibular cenural
incisors may have two canals with two scparate
apical foramina (iype 1) 3% of the time, and two
canals converging to one [oramen (1vpe 11) lrom
17 1o 43% of the time. Mandibular lateral inci-
sors may have two canals from 20 to 45% ol the
time {usually wype 1l with one foramen or 1ype 111
with two separate foramina ahoul 3% of the time).
Mandibular canines mnay have 1wo canals from 4
[the lime. When two canals are present,
ial and one is lingual, often with type 1V
1

12 skidmore AE, Bjorndal AM. Root canal morphology of
the human mandibular first molar. Oral Surg 197132
TIB-7H4.

13. Shaw L. Jones AD. Morphologica! considerations of the
dental pulp chamber from radiographs of molar and
premelar teeth. J Dent 1984:12:139-145.

Cstrela €. Pereira HL, Pecora D Radicular grooves in maxi-
larv lateral incisor casc report. Braz Dent | 1995:602):
143-146.

Pecora JD. Sagquy PO, Sousa Newto MD, ¢t al. Root form and
canal anatomy of maxillarv lirst premolars. Braz Dent ]
1991520287494

Pecara ]I, Sousa Neto MD, Sagquy PC, el al. Lo vitro siudy of ool
camal anatemy of maxillary second premolars. Braz Deint ]
19032:3(21:81-43,

Pecora |0, Wocllel [B. Sousa Neto MD, Morphologic study of
the maxillary molars. Part I external anatomy. Braz Dent |
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Pecora 1D, Woelfel JB. Sousa Neto MDD et al. Morphologic study
of the maxillary melars. Part 110 huernal anatemy, Braz
Dent ] 1992:3¢ 1 1:33-57.

Walton RE. Torabinetad M. Principles and practice of endodon-
tics. 3rd ed. Phuladelphia. PA: W.R, Saunders Company,
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Web site: Amenican Assooation of Encdodontists (with informa-
tion for the prolessional and lor media/public). http/faww,
aac.orgymedivindex. himl

C. Approximately 57% ol maxillary [irst premo-
lars have two roots, but only 39% have one root.
When Lwo roots are present, the canals in both
roots exhibit a 1ype 1 configuration, and, when
one root is present, the canal configuration is
gither a type 11 or type 1117

D. The incidence of ithree roots is approximately
.7

E. According to one researcher, the average inci-
dence of two canals in a maxillary second pre-
molar is close to 50% (type 11 or type 1), Three
canals vecur about 1% of the time

F. Mandibular [irst premolars have onc root and one
canal {1ype 1} 70% ol the time (Fig. 9-104) and
98% of the time in sccond premeolars. Mandibular
first premolars may have two canals (1ype V)
24% of the thine (Fig. 9-10B). bul mandibular sec-
ond premolars have 1wo canals only 2.5% of the
time.”
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The mesiobuccal rool of the maxillary first molar
las two canals 90% ol the time, one located more
buccally within this root called mesiobuccal
canal, and one located more lingually within this
root called the mesiolingual canal. Type 1T canal
systems have been reported Lo oceur 33 o 60% of
e tioee" Openiog inte Uk palatal rooe causl, the
Palaial orilice on the floor of the pulp chamber is
located beneath the mesiolingual cusp (Fig. 8-9).
Crpening into the mesiobuccal root, the mesiobuc-
cal orifice is located slightly mesial to and beneath
the mesiobuccal cusp tip. The mesiolingual ori-
lice is located slighily to the palatal aspect of the
mesiobuccal orifice. Usually, this orilice is dilli-
cult to locate hecause ol an overhanging denltin
shelf. Opening into the distobuccal root, the dis-
tebuccal canal arifice is located on a line belween
the palatal orifice and the huccal developmental
groove at a point just short of the angle formed by
the buccal and distal walls of the pulp chamber.
The mesiobuccal root of the maxillary second
molar has two canals 70% of the time.’*

The mesial roots of mandibular first molars have
two canals virtually all of the time: a type 111 canal
system is present 60% of the time, and a wype Ll
canzl system is prescent 40% of the 1ime.'' The
mesial roots of mandibular second molars have
Lwo canals 64% of the time: a type I1 canal system
38% of the time and a type [11 canal systen 26% of
the time, but one canal 27% of the 1ime.”

In the distal roots of mandibular first nolars,
there are wo canals approximately 33% ol the
time, usually type 11 confliguration ' whercas the
distal roots of mandibular second molars have one
canal 92% of the 1ime "

In both mandibular first and second nolars, the
mesiobuccal canal orifice on the chamber [loor is
located slightly mesial but close 10 the mesiobuccal

cusp tip (Fig. 8-9). The mesiolingual canal orilice
is just fingual to the mesial developmenial groove
of the mesial marginal ridge. It is not under the
mesiolingual cusp tip but is in a more central
location. If the distal root has one canal, the distal
canal orifice is large and tocated jusi distal to 1he
ceinter ol the crown, When two canals are pres-
ent, the distolingual orifice is small and is located
centrally just lingual to the ceniral lossa, Careful
inspection of the chamber (loor loward the buceal
will successlully locale the distobuceal orifice.
inaradiographic study of 259 children in England,
[rom their 11th 10 1-hh hirthdays, the mesiodisial
and roof-to-floor pulp dimensions were recorded
with a Lysta-Dent Digitizer. Mesiodistal reduc-
tien in size in mandibular [rst molars over 3
years was minimal {1 10 3.5%) compared 10 a
considerable height reduction (15%) of the pulp
chambers. This was mostly the resull of second-
ary dentin deposition on the floor, not the roof, of
the chamnber.™?

Mandibular incisors have one canal abou 70% of
the time for centrals and 335% for laterals.
Mandibular canines have one root canal aboul
70% of the time.

Maxitlary first premolars have 1wo canals zhowt
9% of the (ime,

Maxillary sccond premolars have two toots 1%
of the time.

There are twe root canals in maxillary second
premotlars abowt 50% of the time

Mandihular first premolars have one root canal
70% of the time.

Mandibular second premnolars have one root canal
96% of the 1ime.

The distal roots ol mandibular melars have one
root canal 63% of the time in the first molar and
924% of the Lime in the sccond molar.
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occur when clenching (squeczing the eeth together
without jaw movement), bruxing {grinding the tceth
hack and lorth during movements other than chewing),
or playing a violin {where tooth contacts oceur when
supporling the instrumnent with the chin). Bruxing can
he particularly damaging to ceth and to the T™M].

Tooth conwacts during  parafunciionud] movemenis
may be nothing more than an annoyance, but if these
contacts involyve considerable force und frequency beyoned
which the tooth and muscles are able to withstand, they
can he potenlially damaging to tecth, to tooth support-
tve structures, and to the TMJ, When a person develops
a bruxing habit, these heavy and polentially damaging
tooth contacts may be excreised almost constantly under
stressful situations. In a healthy person without occlusal
problems, functional tooth contacts including eating
three meals will total only 7 to 8 minmues over a 24-hour
period. Paralunclional woth comacts, in contrast, may
oceur several hours per day or night. Also, biting strength
in hruxers or clenchers can be as much as six times higher
than in the nonbruxers, so it takes linle imagination to
understand why paralunctional habits like hruxing can
be an nndesirable and damaging habil. "~ Bruxing can be
confirmed by the noise it produces that can he heard hy
others and can resull in sore chewing muscles, Bruxing
may be worse il a person has malocclusions; anxiety or
stress, suppressed anger: or is hyperactive; uses cafleine,
tobacco, or drugs like cocaine and amphelamines. (See
general relerence for the Mayo Clinic.)

Teeth in heavy occlusion often exhibit [attened
tooth contours seen as tooth facets, or chipped enamel
and exposcd dentin, These teeth may become sensi-
tive when chewing forcelully or when tapped on with
a dental instrument, a condition known as sensitivity
10 percussion. Heavy ogclusion can also lead to weath
mobility and loose teeth, possibly scen as [remnilus.
Fremitus |FREM i tus]| is the palpable or visible vibra-
tion or movement of a tooth when subjected 10 heavy
occlusal forces. Fremitus is not necessarily an unhealthy
condition but may be an indication ol a premature CR
toolh contact or of interferences during sideways (lat-
eral) movements ol the mandihle.

On a radiograph, heavy occlusion on a tooth may
contribute to a widened periodontal ligament or angu-
kar bone loss or loss ol bone in the forcation (which
could result in a loose 1ooth), thickened lining of the
tooth socket (lamina dura), and root resorption (i.e.,
the shortening of a root), In the presence of factors
contribuling to periedontal disease, heavy occlusion

the disease process. Open proximal con-
wled with malocelusions can contribute
action, gingivitis, and periodontitis if not

unctional Ocelusion and Malocdusion 27t

Parafunctional contacts like brixing can also nega-
tively impact on the ability to open and close the mouth
due 10 tired muscles, or trismus (a disturbance of the
rigeminal nerve resulling in spasims of the chewing
muscles and limited jaw apening). Myofascial [my o
FASH i ]| trigger points may result [rom overuse of the
Jaw anuscles ™ My olascial™ refors w muscle wisd fuscia,
which is the (hin conneclive tissue covering that con-
nects muscles, Symploms include tenderness and pain ol
the muscles of the lace and head, and even the neck and
back. Other symploms associated with heavy occlusion
tnclude migraine-type headaches, sinus pain, and jaw
joint pain. The pain ¢an sometimes be severe.!7 01 B8

Joint pain can result from heavy forces on pre-
mature or undesirable contacts,” hul jointl pain can
also be due to disease. such as arthritis, or injury.
Temporomandibular disorders (TMDs} caused by ah-
normal functioning of the TMJ can result from loss of
vertical dimension [rom tooth wear or touth loss, loss
ol posierior woth support, or other malecclusions.
Symptoms ol TMD incitue headaches, ringing of the
ears (tinnitus [ti NI tis]). ear pain, and impaired hear-
ing. Symptoms can be made worse when the force or
frequency of clenching and grinding increases, as mighi
oceur in persons under psychologieal siress, or in per-
sons with poor posture (e.g. those who frequently rest
one side of their jaw on their hand).

Some tooth contacts are less desirable than others
because they are less capable of withstanding heavy
forces and more likely 10 resudt in an increase of muscle
or 1ooth pain. For example, signs and symploms [rom
heavy occlusion are more likely when only two poste-
rier teeth occlude during heavy or repeated contacts.
Canines, on the other hand, are more capable of with-
standing heavy occlusal forces, which is why canine-
protected ocelusion is desirable since posterior teeth
separate during protrusive and lateral jaw movements.
Also, tooth contacts on the nonworking side are not tol-
erated well. and heavy forces that are not along (he ver-
tical axis of the tooth are more likely to be destructive.

Fortunately, we have a natural mechanism that
helps 1o protect teeth (rom heavy woth contacts. Qur
fifth cranial nerve (trigeminal nerve) provides nerve
branches 1o the periedontal ligaments of each tooth
{cspecially canines), and these nerve fibers send mes-
sages 1o the brain from sensory end organs called pro-
prioceptors |PRO pree o SEP ters]. Therelore, tooth
contacts direct movements of the muscles thar move
the mandible in order for us (o aveid heavy (raumalic
or deflective contacts.® By viriue of this complex pro-
teciive mechanisin, traumatic or defllective tooth con-
tacts are most often avoided during normal lunctioning
{chewing, talking, and swallowqmay » Fm22
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Occlusal equilibration is the process by which a den-
tist maodifies the occlusal or incisal form of the teeth hy
using revelving burs or stones in a dental handpiece 10
remove very small amounts of enamel an the sites of the
tooth prematurities.™ An occlusal equilibraticn should
never be attempted without first having the patient
wear a maxillary oeclusal device for 1 to & wecks,
which ensures natural and comfortable repositioning of
the mandible and its TM]. After equilibration, the teeth
should be in harmony with physiologically relaxed
joimts. The occlusal equilibration should be reevalu-
ated al appropriate intervals to conlirin the need for
follow-up reatment,

Another technigue that can be used to perfect the
contours and oeclusion of teeth that are nov 100 hadly
out of alignment is 1o reconsiruet the occluding surfaces
ol all or most teeth by constructing large, stress-bearing
restorations such as erowns or fixed partial dentures
{(bridges). This echnigue is called a full-mouth reha-
bilitation where most teeth arc restored with erowns
that change and perlect the veclusion. An example ol
the stages of a full mouth rehabilitation performed dur-
ing the 2000s is presented in Figure 9-31. This patient
presented o the dentist with a history of severe gastric
{(acid) reflux. which contributed 1o erosion of lingual
ename! and much dentin on the lingual surlaces of
the anterior teeth. He complained ol 10oth pain {due
to exposed dentinal whules). muscle pain, and TM]
pait. He exhibited a deviation between CR and MIP of
aboutl 2 mm. Alter preliminary diaghostic procedures
were completed, the decision was made (o restore all

posterior teeth with ¢rowns w correct the deviation,
and place all-ceramic crowns or lingual indircel com-
posile veneers to improve contours and cover exposed
dentin on all anterior teeth. Figure 9-31 shows the tecth
before. during, and after the full mouth rehahilitation.
After therapy, the patient reported no symptoms, and
esthietics was irnproved.

When tecth are so poorly aligned that the amount of
woth structure o be removed during an cquilibration
or a [ull mouth rehabilitation would result in exposure
ol sensitive dentin or cven exposure of pulpal tissne,
the dentist needs 1o consider other treatment options.
Orthodontic treatment can be used to hodily move the
eeth into an improved alignment. Figure 9-22 shows
the results of a severe unilateral molar prematurity in
the cenuric relation position. This patient underwent
over 2 vears ol orthodontic therapy to correct the
enormous discrepancy between centric jaw relalion
and MIP. Other alternatives would have becn surgery
{(intrusion of melars) or possibly root canal therapy
on the molars followed by eight cast crowns (reduc-
ing molar cusp height}, Ordinarily. a centrie relation
prematurity is nel as severe as this and often can he
corrected when necessary with minimal occlusal equili-
brations or minor orthodentic tooth movement,
Treatment of class 11 and ¢lass [11 maloccinsions
using arthodontics (including braces) usually requires
much longer corvection time and often involves surgical
intervention compared to treatment of class 1 malocclu-
stons. This is due to the greater disparity from an ideal

stages of a full mouth rehabiliadon. A. Preerearment: facial surfaces of reach in maximum intercuspal position.
cmwime <z —oee.r deep overbite. B, Pretrearmenc: facial surfaces of reech with the mandible protruded so the incisors are now in an
edge-to-edge position. Notice the translucency of the maxillary central incisors, indicating very thin enamel due to severe lingual ero-
sion. Also notice the gingival irritation related to a bulbous existing erown on the mandibular left central incisor {Ne. 24).
C. Prerreatment: incisal/occlusal view of the mandibular teeth. NMotice the thinness of the mandibular anterior teeth due to severe
lingual erosion. O, During treatment: ingisal view of maxillary anterior teeth revealing the temporary {interim) restorations on the
lingual surface of each of these teeth. These restorations cover the openings Lhat were required to access and remove the pulp from
each tooth {endadontic therapy). E. During treatment: all maxliary anterior teeth {that bad been treated with endodentic therapy)
were prepared for crowns and, due to the reduction of remaining tooth structure, had custom cast post and cores placed within cach
anterior tooth. The posts were cemented into spaces prepared by the dentist into the root along the pulp canals, and the core {the
metal that shows) provides additional suppert and retention for the crowns that would be placed over them. F. Posttreatment photo-
graph of the mandibular reeth showing complete cast metal crowns on both second molars (Numbers 18 and 31}, metal ceramic
crowns on both first molars {Numbers 19 and 30), and metal ceramic crowns {metal is not visible) on all premolars (Numbers 20, 21,
28, and 29), as well as replacing an overcontoured crown on the mandibular lef central ncisor {(No. 24} All orher mandibular anze-
rior teeth were veneered lingually with indirect composite veneers {Numbers 22, 23, 25, 26, and 27}. G. Posmreatrment of the maxil-

ig mietal ceramic restorations { porcelan fused to metal crowns) on first and second molars {Numbers 2,3, 14, and

¢ crowns (metal is not visible) on the twe remaining premolars {Numbers 4 and 13}, and all-ceramic crowns on the
umbers 6, 7, &, 9, 10, and 11). H. Posttreatment: facial view of all teeth in intercuspal pesition {which now is the
elation) showing improved esthetics, (Provided by Julie Holloway, D.D.5., M.5., The Ohio Strre Hnieeeing
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to the right, then, in i1s most right position. depresses
to ils most open position, and [rom there closes in its
most lelt position until teeth lightly 1euch. and finally
returns (with weeth lightly 1ouching) to the MI1P.

Now, analyze an acinal tracing of a frontal envelope
m Figure 9-33A in order to appreciate what il reveals.
Bepin inn the MIP w the wp and lellow clockwise, The
mandible with the teeth in light contact st slides lat-
erally to the patient’s lelt (our right) as [ar as possible.
The outline reveals the amount ol canine overlap result-
myg in the mandible initially moving down as il moves
to the side until the canines are end to end. and then
moves upward as Lhe canines move lalerally beyond
their end-to-end alignment. Next, the jaw opens down-
ward in its most left lateral position unltil open ahoul
30 mm, then begins veering loward the center 10 a
maximum cpening of 51 min. From this point, the jaw
moves to the patient's right (our left) as far as possible
as it begins to close. Finally, from the closed maxitnum
right side position, the teeth slide imto MIP as the jaw
slowly moves back and upward (due to the canine over-
lap} into the starting point (MIP).

The sagittal envelope can be visualized. when view-
ing & person from the side, as an outline forined (traced)
by a dot located between the mandibular central inci-
sors while the mandible begins in the centric relation
(CR) position, just belore the eeth move forward ino
the MIP. Next, with weeth lightly together, the mandible
moves into its mosl anterior {protruded} position, then
1o fts most open position, and from there the mandible
closes in its most posterior position into CR unti! teeth

unctional Ocelusion and Malocdusion 2¥7

lightly 1ouch. Finally, the mandible returns (with 1ecth
lightly touching) to the MIP. To analyze the tracing of
a sagittal envelope of notion in Figure 9-338, begin
a1 the centric relation or CR. Due 1o a slight defllective
{premature} contact, the mandible is directed [orward
and slightly upsward inte the MIP. With the 1eeth held
together lighily as the mandible continues w protrude
maximally, the inival downward movement of the man-
dible is due o incisal overlap (normal overbite) where
the lingual surfaces of maxillary incisors guide 1he
mandible downward as it goes forward, followed hy an
upward and forward movewment as mandibular incisors
movc beyond the edge-10-edge position into the most
protruded position. With the mandihle protruded, it
moves down to the maximnum opening of 31 mimn. Trom
this point, the jaw closcs while f'irm]}' retruded, which
develops the curved translation portion of closure, fol-
lowed by the straighter hinge-opening houndary (with
rotary motion only), and Onally back 10 the stariing
point (MIP). We can tell lrom this envelope of motion
that upon opening, this person can rotate his retruded
mandible apen 30 mm at the incisors with a hinge
movement belore it begins o translate forward.

Now, study Figure 9-34 to compare the uppermost
portions of the fromal envelopes of motion of three
subjects in order o visualize dillerences in the supe-
rior portion related to the amount of canine guidance
{overlap). Subject A has the smallest and narrowest
range of movement for his mandible (32 mm verti-
cally, 21 min sideways). No lowering of the mandible
on either side of the MIP indicaies that he did not have

Frontal View Sagittal View
2 G
(a] i &
% & S
® MIP ) Maximurm MP &
S 7 retrusion  CPfN
o £
&
&
5
10 &5
&
&
20 QE?
e £
E . +
. ) ) 8 *rontal and sagiral
right H'“Qellcl:?lem”g - 30 z Translation maximum envelopes of motion with
me ;‘g zone chewing strokes. A. Fronml view: Four
& chewing strokes are shown within the
+ 40§ large envelope of motion as the panent
= chewed on 3 gm portions of peanuts,
ric relation ;._{? first on the left side and then on the
ximum intercuspal S o Maxi i right side {arrews denote direction of
" : . aximum opening B!
s1i|0:|_ Maximum opening B chewing strokes). B. Sagittal view
position

of same pati=nt A1 irine chawinn
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Frantal envelopes of motion for three young men
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right
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opening

5} —%e

A B c

canine prolection {i.e., there are no deeply overlapping
canines) to lower the mandible and disocclude the pos-
terior Leeth. Subject B can open his mandible 53 mm
and move it faterally 31 mm. He has a canine-protected
occlusion as indicated by the steep portion where the
mandible drops on either side of the MIP. Subject C has
a medium-sized envelope of motion with canine pro-
tection on his right side {lelt side ol envelope €} and
group [unction occlusion with shallow canine rise on
his left. This paticot preferred to chew mosty an his
left side where his envelope is lopsided.

To appreciate the amount of mandibular move-
ment during chewing relalive to the entire envelope of
motion, once again analyze Figure 9-33A. Focus on the
smaller pattern of lines with arrows (enclosed within
the larger fromal envelope of motion) of that person
chewing peanuts on the right and left sides. The lines
traced during the opening siroke (denoted by epening
arrows pointing downward) are somewhat straight,
whereas the closing stroke lines are considerably convex
{or bulge) as the mandible :noves toward the working
side to ohtain working side 1woth contacts. The chew-
ing cveles oceupy only 25 mm of the maximum 31 mm
opening range [or this man. The chewing strokes on
peanuts in a lateral direction utilize only 12 mm ol the
wial side-1o-side range ol mandibular movement.

. tal view (Fig. 9-330), note that the chew-
ns at the MIP and that the opening stroke
dor than the closing stroke. The open-
nly 7 mim anterior 10 the hinge-opening

MIP = maximum intercuspal position
RP = rest pasition

i Envelopes of
Maximum elopes

opening nouonr Lal teveal variations in

movement and canine guidance
{canine-protected articulation):
The frontal emvelopes of motion
of three men, demonstrating the
wide range of variability
between the movement capabili-
ties and their canine guidance.

boundary, whereas the closing stroke is 10 nun ante-
rior 1o that boundary. However, as the jaws are closed
to ¢rush the food bolus, the mandible is slighty more
retruded than the MIP. Crushing of the [ood bolus (a
rounded mass of fond) occurs at this MIP.

The process ol ebtaining an accurate centric relation jaw
registration or occlusal record is seen in Figure 9-35,
First, a leal wafer'™ " is selected and deformed in the
mouth as the patient bites into it. Then an anterior
deprogrammmer'™ -2 ™" js inseried at an upward angle
between the incisors as the patient ares the mandible
open and then closes (hinge 1ype or rolational open-
ing) until the incisors engage the leal gauge of sulfi-
cicnt thickness so all other teeth separate slightly (Fig.
0-35C). Aunterior deprogramming'™*+**-* ig the pro-
cess of geting the TM) inte a relaxed or comlortable
neuromuscular position (centric relation} by interrupt-
ing or negating the proprioceptors surrounding the
tecth in the periodonial ligaments, These propriocep-
tors would otherwise automatically or subconsciously
direct the mandible into the habital or acquired
intercuspal position. Anterior deprogramnming is usu-
allv accomplished in 10 1o 15 minutes by interposing
something between the anterior teeth™ #3554 (such
as a ieaf gauge, Lucia I[g. or shdinc onirleY while the
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is stronger than amalgam, it can be used 1o restore the
entire occlusal, siress-bearing surlace of a tooth using a
thinner layer than amalgam, and therefore requiring less
occlusal teoth reduction o make room for the resiora-
tion. Finally, cast metal restorations have better marginal
stability over lime. However. since constderably more
time s required o restore g woth witly a cast restora-
tion (including the laboratory procedures outside of the
mouth) than for composite resin or amalgan restora-
tions that are placed the same day the woth is prepared,
cast Tesloralions are more expensive for the palient.

Indirect {i.e.. constructed outside of the mouwth and
cemented} porcelain (ceramic) resiorations are esthetic

Basic principles of cavity preparation were developed
hy Dr. G.¥. Black in 1he early 1900s and are unigquely
applicd to each class ol caries and type ol restorative
malerial. Today. the application of his principles has
been modified due to the introduction of new den-
tal restorative materiais that were not available in his
day A dentist siill necds to consider each principle
when preparing a tooth for a conservative operative
restoration.

The ecutline form of a preparation is the ¢xternal shape
of the preparation where prepared 1ooth meets unpre-
pared tooth. It is developed hy removing the least
amount of woth struchiure possible, yet adhering o the
following principles:

The dentist enlarges the preparation cutline so that it
extends to enamel that has no signs of active decay
Also, when the dentist ends the preparation on cnamel
margins, the enamel must be able 1o withstand the
forces required when placing the restoration, and the
forces applied during tooth [unciion. In many cascs,
this involves exiending the preparation o enamel that
' " by, or resting on., sound dentin that is not
by the spread of caries wilthin the den-

amel is britle, if it is not sufficiently sup-

sund dentin and/or bonding echniques,

reating Decayed, Broken, and Missing Teeth 257

alternatives 10 cast metal inlays and onlays due 1w
advanced processing methods and bonding technigues
that have improved liL"" '™ Advances are also occurring
in the generation of these restorations using a comput-
er.” Porcelain veneers are conservalive rcstorations
that require minimal or no woth reduction in order 10
veueer U labial surfuce of an aincerior wols in order 1w
improve esthetics {seen on tooth No. 7 in Fig, 10-7A).
Fees [or a veneer are penerally less than for a crown
with a porcelain veneer, Porcelain can also be used 10
construct all ceramic restorations {crowns) (seen later
in Fig. 10-43) or metal ceramic restorations or crowns
where porcelain is fused 1o underlying metal in vrder 10
provide an esthetic result {lceth numbers 28, 29, and
30 in Fig. 10-7B).

the unsupported, brittle enamel rods may fracture,
leaving a gap between the wooth and the restorative
material,

The dentist evaluates the need w enlarge the prepara-
tien within enamel beyond the specilic arca ol decay
in order o include adjacent tooth structure felt 10 be
prone to the development of fuiure decay. For example,
when treating a carious pit and fissure lesion, it may
be advisahle w include adjacent deep pits and fissures
thought 10 be caries pronc. even though they have noi
vel becomne carious. Similarly. when developing the
cavity preparation for smooth surface carious lestons,
the oulline of the preparalion may be extended 10
include adjacent siooth surlace areas likely to becone
carions.

The dentist must determine whether or not to exiend
the outline based on a risk assessment ol that patient.
Over the past 35 vears, there has heen a tremendous
increase in the use of Nuoride (in community water,
toothpaste, rinses, and topical applications applied
periodically in the dental office). as well as improved
clforts by dental prolessionals 10 educate the popula-
tion in prevention techniques. Therefore, the need for
preventive exlension on smooth surface lesions must be
weiphed against the possibility that excellent hygiene
and Nuoride could siop or cven reverse the decay pro-
cess, especially il the decay has net nroovecced tan Tar
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addresses considerations such as time of death,
ape, sex, race, ethnicity, culiure, body size and
weight, and cause and manner of death.

2. Forensic pathology and biology is the licld that
uses autopsy techniques and the analysis of tissues
in the investigation of a crime or suspicious death
such as homicide, suicide, and accidemal dewh, or
il the suhject is unidentilied. This duty is legally
the responsibility of a coroner or medical examiner
with specialized training in pathology and lorensic
sciences. A [orensic pathologist allempts to deter-
mine matters such as the cause and manner of
death (lor example, a gunshot wound o the chest
resulting in laceration of the left ventricle, which
resulled in cardiac arrest as a result of a homicide).

3. Criminalistics is the forensic science that analyzes
fingerprints, hallistics, tool marks (knife, saw,
hammer, ete.). and other physical evidence [rom
the investigaled scene o reconstruet the crime
Lor other cvent) and to conflirm or eliminate the
conneclion between suspects and victims.

4. Toxicology uses chemistry, photography, and

bivlopy o identify harmlul substances in the victim

such as medications, poisons, and illegal drugs.

Forensic psychiatry and behavioral sciences

cxamine and provide legal opinions regarding

(%]

Teeth are the most durable parts of (the body. and den-
titions are as individual as fngerprints. Thercfore,
individual tooth morphology as well as the restora-
tions that exist in teeth are uselul for human idendfi-
calion. Situations involving decomposition and skeleial
remains may yield no recognizable facial leatures or
fingerprints, Postmoriem {(afier death) eeth. jaws,
prostheses, and appliances can yicld a postiive identifi-
cation, given the existence and accuracy of antemortem
{helore death) records. Even DNA, a popular and valu-
able identification tool, relies on accurate and complete
antemoriem (hefore death) records. Theretore, accu-
rate, comprehensive, and current radiographs and den-
tal charting are critical 10 the successhul confirmation
or elimination of an individual as a victim.

Even with the lack of antemortemn records, evalua-
tion ol the dentition is a worthwhile aid lor investiga-
tors 1o provide inlornation regarding the age, scx, and

’ ’ iveconomic (sometimes called race or

ge) grouping. This information is derived
d dental arch momphelogy and anatonzy,
atertals, aurition paterns, periodontal

such matters as sanity, human motivation, and
personality profiles that are relevant o the inves-
tigation of an event such as a crime.

6. Forensic engineering investigates events such as

airplane and ether vehicular accidents, as well as

structural collapse as part of the legal process.

Questioned documents is a ficld where lechnicians

study and provide legal testimony abowt printing.

handwriting, typewriting, ink, paper, and other
features ol documents.

B. General forensics involves other specialisis
who are qualified 10 analyze specific evidence
such as desigoers, photographers, and techni-
cal experts. They might report, lor example, in a
case ol product labilily associated with death or

=

injury.

9. Forensic jurisprudence involves criminal and
civil lawyers using the carlier described special-
ists, repores, and westimony to pursue their case in
our system of justice.

10.  Forensic odontology is divided into five major
arcas: {(a) buman dental identification. (h) mass
disaster human dental idemification. () bite
mark analysis, (d} human ahuse, and (¢} legal
issties such as the standard of care considerations
in personal injury cases,

stalus, eruption patterns, skelelal leatures, and serology
{the study of body Muids like blood).

Forensic dental technigues most commonly include
collection and prescrvation of dental and jaw renains,
dental radiographs, photographs, impressions and
casts, antemortem and postmortem charting, and the
comparison of these records. Points of COMpAarison
{specilic feawures) include {a} the nunber, class, and
type ol teeth, (b} tooth rotation, spacing. and malposi-
tion; (¢} anomalies and general marphology (Fig. 12-1);
{d} restorations (Fig. 12-2) and prostheses or appliances
(Fig. 12-3); (e} carles and other pathology (in some
sitwations); {} endodontic treatment; (g) implants and
surgical repairs; (h) bony trubecular patterns; and {i)
ocelusion, erosion, and attrition.

DNA can be recovered [rom periodontal and pul-
pal tissues, as well as the hard tissues, of the 1eeth.
Although DNA analysis has become an important
ool in the forensic science anmamentaria, its limita-
tions include high costs and lengihy processing times.
And like all methods, the use ol DNA requires ante-
nmortem information. A DNA collertion L i chnam
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dentists. All of the techniques and careful comparisons
described previously are useful.

Dentists and other health caregivers have a respon-
sibility Lo report suspected abuse and neglect of their
patients hy others. This includes recognition and dif-
ferentiation of the signs, symptomns, and body areas
involved in accidents compared o the injuries that are
sustained by a child, a spouse (male or female), or an
elderly or disahled individual. One abuse scenario is
described here. A young adult male brought his gicl-
friend into the dental office for emergency treatment
of several broken front teeth and lacerated lips. The
woman was silent while the man related an accidem
as the cause of the injuries. The mnan insisted on being
present during the treatmnent and was evasive ahout
answering qucstions. As required by all state laws, the

Bite marks are n the category described as pattern
injuries. Pattern injuries can result from rteeth. belt
buckles, and other blunt ohjects such as a hammer or
pipc. Hloicides and assault and baltery cascs have been
solved by bite mark identification, analysis, and com-
parison. Many bites are severe and leave telltale marks
long after an assault. One of scveral techniques of com-
parison and analysis is shown here, comparing hite
mark tracings lo the tooth unprint pattern tracings ol
the suspect or delendant. Dental casts and photographs
from the suspect or suspects are made after oblaining a
court-ordered search warrant (Fig. 12-84 and B).

In all cases of bile mark analysis, the forensic dentist
must have a thorough knowledpe and nnderstanding of
teoth morphology, occlusion, demal arch characteris-
tics. and the physiology of jaw function. Teeth that are
malpositioned. not in occlusion, lractured, or restored
may not leave the same mark on a victim as teeth that
arc in ideal alignment. This deviation from normal {or
differences from one suspect 10 another} conld benefit
the forensic dentist in analysis and identification,

Although these techniques can be useful in solving
somce child abuse cases, assaults, and homicide, bite
marks cannot generally be used to a level of absolute
cerlginty in suspect identilication. A polential suspect is
either “ruled out or eliminated” as the perpetrator of the
crime or “included” as a suspect (sec Fig. 12-8C and D}.
Additional evidence is usually required 1o obtain a firm

ywever, in this author's experience. sus-
mit their guiit prior 1o trial when faced
ic dentist who would testify in court
dite mark.

situation was reported immediaely 10 the appropriate
law enforcement agency. The demtist’s suspicions had
heen aroused sufliciently regarding the incongruity of
the story and Lhe injuries sustained. Toward the end of
treatment, the police arrived, and the man was arrested.
Radiographs, the dental record, and the dentist's testi-
mony were critical since the victim was fearful of future
revenge from her abuser. Injuries the demist might
observe include Iractured bones and eeth, bruises, lac-
erations, and bitc marks,

Negleeting dental pathelogy is alse a reportable
and potentially crimina) offense. As often seen hy this
author, childrenr may not be taken to a denuist for treat-
nient ol dental caries. This can result in pain and infec-
Lion and, in some cases, may result in the loss of all
tecth at an early age (Fig. 12-7).

Photography can be used 1o assist bile mark identifi-
cation. Color and black-and-white film pholography is
still the standard, hw digital photography has become
lairly well accepted. The use ol infrared photography
can be used 1o identily subculaneous evidence of dam-
age from a bile mark that is not visible on the surface of
the skin. Ultravielet photography can serve to depict a
bite mark in an arez with extraneous other marks such
as lattoos and skin damage.

The forensic dentist must first estahlish the mark as
a human bite mark. and then identily, il possible, the
tecth involved in the mark. Aberrations include teeth
tbat are missing, extruded {supercrupled), hypo-
erupted or ankylosed, rotated (torsiversion), tilied.
chipped, and anemalous. The chapler in this text on
anomalies should be reason enough to remain open-
rminded and diligent when considering bite marks!
The dental lorensic examiner must also consider
the possibility of animal bites, victim sell-bites, and
marks frem foreign objects that might be mistaken lor
a bite mark. Scparate analysis of those markings may
be useful 10 law enforcement agencies hy connecting
the victim’s injuries o a ool or instrument owned by
a suspect.

A bite mark may also provide DNA evidence ol
the perpetrator of the ¢rime. Techniques are available
Lo chtain this information. Today, when DNA can he
collected. amplified, and analyzed with the standard
accepted modern methods (eg.. polymerase chain
reaclion [PCRY] of mitochonedrial or nuclear DNA), it
is possible 10 quantily the numerical probability of the
association between the biter and the hite mark inine



WWW.HIGHDENT.IR
O 3810509 Ol3luslass sl



WWW.HIGHDENT.IR
O 3810509 Ol3luslass sl

354 spphicavon of Tooth Anatomy in Dental Practice

technigques were unique, untested, and not scientific.
The appeal was denied, making this the [irst U.S. bite
mark case Lo withsiand the appeliale pracess. Thus, the
reliability of this methoed of identification was legally
verified. (People [of Calilornia] versus Marx, 54 Cal.
App. 3rd 100, 126 Cal. Reptr. 350, Dec. 29, 1975.)
Since the cweome of the decision in this landmark
casc, it has heen cited many times in mosi staie, federal,
and military courls.

The notorious mass murderer Ted Bundy {execuled
Janwary 19889} was positively identified as the perpetra-
tor by his bite marks found on the butiocks of one of
his young female victims.

An important development in forensic sciences was
the report of the National Academy of Sciences in 2000
titled Strengthening Forensic Science m the United
States, A Path Farward. This is an exhaustive report on
all the forensic sciences and focused on the improve-
ment of the entire field. This repart is most applicable

Mass disasters are relatively common eccurrences in
our world. Most of us vividly recall the mass disaster
that occurred on Seplember 11, 2001 at the World Trade
Center in New York City as well as at the Peniagon
and in Pennsylvania. However, there arc many nalu-
ral disasters that cause mass fatalitics. These include
the August and Septemher 2005 hurricanes (Katrina,
Rita, and Wilma) affecting the Gull Coast of the United
States, the December 2004 1sunami in Indonesia and
the Indian Geean, and other hurricanes, earthquakes,
loods, and ornados. Man-made mass disasters include
the varipus forms of terrorist acts, anned conllicts,
building collapses, large freeway motor vchicle acci-
dents, industrial accidents, airplane crashes, and train
wrecks. Mass disasters cannot be predicted with any
accuracy, but they will certainly continue to happen in
our tmmediale future and beyond.

The role of the [orensic dentist in mass disasters is
primarily 1o identily human remains. Knowledge of
dental anatormy is crucial to this role. Human fatalities
in mass disasters can number from a relative handful
ol individuals 1o thousands or hundreds of 1housands,
Managemoent of small disasters can be relatively easily
managed wlile larger disaslers are more complex. The
management of any size disaster will necessarily include
considerations for harmful chenicals oy other biclogic

’ 5 in bioterrorism). The dentist must he
wate and function well in these situations
| eccurrence of the disaster. This requires
sic dentist and the dental team are well

1o forensic dentistry in the area of hite marks. The
Academy agreed that (1) the unigueness of the human
dentition has nat been scientifically established, (2} the
ahility of the 1eeth 1o transler a truly unigue pattern
o skin has not been scientifically established, (3} the
analysis of the disiortion of hite mark patterns has not
been demonstrined, (4) the ¢ffect of distortion on dif-
leren comparison techniques is not fully understeood
andl has not been gquantified, and (5) a standard for the
type, quality, and number of individual characteristics
required to make a bite mark vahid for evidentiary value
has not been scientilically established.

As a result of this report, the field of {orensic den-
Listry is now working toward esiahlishing tucreased
scientilic validity for human bite marks so that the evi-
dentiary value is adequate for jurisprudence purposes.
IHowever, in the mean time, bile marks continue 1o
remain a serious and impertant ool in criminal inves-
Ligations.

traiued, led by experienced individuals, and completely
integrated into the operation.

A torensic dental team must be lramed a1 the individ-
ual level and as a team. The Armed Forces Institute of
Pathology (AFIP) course is the premier international
training course held ammually in Bethesda, Maryland
(huprwwwalip.org). The Southwest Symposium s
olferedbiannuallyin}uneatthe Universityof TexasHealth
Sciences Center at San Antonio Chup/www.uthsesa,
edu). Additionally, the Awerican Society ol Forensic
Odontology (hup:/www.aslo.org) offers annual train-
ing and scientific programs and inlormation on other
courses nationally and internationally. All [orensic den-
tists and teams who were initially called to New Yotk
City for the World ‘Irade Cenler attack on November
9, 2001 were required 10 be AFIP mained andfor
board certificd by the American Board of Forensic
Odontology:

In the event of a mass disaster, local law enlorcement
agencies and emergency medical teams respond first,
Legal awhority and jurisdiction are by the legal entity
such as city or county in which the disaster occurs.
Rescue of injured individuals is the first priority lor
emergency medical services (EMS) persmmcl. Site secu-
rity is the [irst priorily for the law onfreomons amanes
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The initial response may include the mohilization of
federal and statewide assistance. Responding agencies
may include the National Transportation and Salcty
Board {(NTSB). the Federal Emergency Management
Agency (FEMA]}, the Disaster Mortuary Opcrational
Response Team (DMORT). the Fuderal Burean of
Investigadion (FBIY, the National Disaswer Medical
System (NDMS). the Department of Homeland Security,
and related state agencies.

Itis critical Tor a dentist 1o be available at the disaster
site 10 identily hmnan remains and dental components
of hwman remains that may not be recognizable by a
non—dental-trained person. There should be a dentist
onsite during the entire operation of scarch and recov-
ery. Obviously, the knowledge ol denial analomy is
critical to this aspect. A general recommendation is Lo
have a forensic dentist accompany each body recovery
team to ascertain that all relevant demal inlormation
necessary for identilication is retained i a useful and
trackable manner. All body parts are initially lagged
on site and in situ, then photographed in place prior 1o
removal. Extreme burn cases may require stabilization
of the dentition with a spray lacquer such as polyure-
thane or even hair spray. This will stahilize the {ragilc
dental evidence [rom damage during transport.

All body paris are given separate identilication num-
bers, which will ofien mean that several parts of a single
individual's dentition may possess different and unigue
identitiers that will uhimately be connected to a single
identificd body. In New York City after the World Trade
Center disaster, as many as 200 individually identified
and numbered body parts were later associated with
a single vicum. A single woth found separated from a
portion of a jaw or body would have a difleremt number
than the jaw patt from which il is later associated. An
appropriate wracking method is used w locaie within
the site grid and diagram the original location of each
hody and parl. Aspects of this process can be used later
in the forensic determination of cause and method of
progression of the disaster event.

The dental section of the morgue operation is divided
into three major coimponents: antcmorlem examina-
tiom, postmortem examnination, and a comparison of
each. Each of the three major sections has two loren-
sic dentists. There 1s a minimum ol one experienced
’ © 7 st in each of the teams. A tean leader
cHons in a supervisory capacity as a shifi

There are usually additional secretarial

onnel for overall coordination. Figure 12-9
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tdepicts the dental radiographs and aciua} dissected
jaws with dentition used to identily an actual airerall
incident victim lor which a dental identilication was
reqjuired.

A critical component for dental identification proce-
dures is the computer-based WinlD program developed
by Dr. James McGivney. An example of the document
used lor gathering information for this program is secn
in Figure 12-9D. [t is a dalabase program thal utilizes
specilic codes ol antemortem and postmortem dental
findings and identlifics records that have a possible
identification match. The forensic dental eam then
examines hardeopy records [or fnal verilication. This
progran can be downloaded at no cost [rom hup:/
www, winid.com.,

The personnel in charge of antemortem records
obtam antemoriein dental records from dentisis of
likely victims. Thesc records must include copies of all
dental chart information and notations, as well as origi-
nal denmial radiographs that are identified by nawne, date,
and position (left. right, ete.). The antemortein team
verifies and inpuis this information into the WinlD
program to create a digital dalabase.

The dental radiographs alone are not adequate to
complete antemortem charting. One must also consider
the time span between antemortem information and the
presumned tiine of death. Additional dentists may have
provided denwal care, and therefore, additional anre-
mortem records may exist, The dental chart must be
reviewed in detail to determine what additional resto-
rations or other treatmenis (such as extractions) were
provided subsequent 1o the date of the radiographs. For
examnple, even though there is no anlemortem radio-
graphic evidence ol a new nesio-occlusal amalgam, the
postunortem charting can still be considered consistent
with the antemortem radiographs if the radiographs
were obtained prior to the placement of this tnore recent
restoralion, and il all other lindings match. A paper
record is filed in the antemortemn file area. (Sce Fig. 12-2
for a comparison of anlemortem and postmortern radio-
araphs (o illustrate the changes that can occur between
the antemortem and postmortem radiographs. )

Dental records could be provided in a language
other than English, so translation may be necessary.
When reviewing the antemortem chart, it is impor-
tant, a5 noled earlier, 1w convert any numbering sys-
tems used by the demist of record (Palmer, FDI, eic.}
to the Universal numbering system comnmon in the
United States (numbered | 10 32 for permanent 1eeth
and A (o T [or primary teeth). One should also be atten-
tive 1o esthetic treaunents {(comnposites, veneers, eic.}
that could be missed oo postmortem examination of
remains thal are covered with Aohvic o dercamad b
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suspected child or spousal abuse), or from law enforce-
menl agencies requesting help. A valuable contribution
can be made by understanding the role of dentistry in
forensic science, by recognizing dental evidence or a
bite mark. and hy helping to properly preserve crucial
evidence for later analysis.

The denuid professional must understand Tww de el
analomy knowledge is valuable in [orensic procedures.
Other chapters of this text describe in more detail some
of these analomic [eatures. The presence of a cusp of
Carabelli on a maxillary firsi molar will identity a per-
son as Caucastan heritage. Shovel-shaped incisors will
idemify a person ol Mongoloid or Asian origin. Tooth
root apex developiment s an age indicator. Cusp con-
tours of lower premolars assist in the orientation of
bites in a bite wark case when one understands cusp
anatomy of lower versus upper premolars. Root dilac-
crations, pulp stones. pulpal recession in the elderly or
bruxing patient, maxillary sinus morphology, and vir-
tually all aspeets of dental anatomy are useful in the
forensic identilication of an individual or for assessing
standard-ol-care issues. In some cases, as in the World
Trade Center disaster, the abilivy 10 identify a single
tooth as a maxillary versus mandibular premolar was
the key o the ability to scarch the database ol antemor-
tem records and confirny identificalion.

You will [ind dental anatomy the loundation or basis
for any forensic dentistry investigation. The refercoces
offered within this chapter were selected o give the
novice a practical and representative introduction Lo
the field and technigues of forensic dentistry.

Seven concise articles with an overview introduction on bhie
marks, crithe insestigation, <hild abuse. photographic com-
puters, and mass disasters are presented in the May 1996
Jjourmnal of the Califormia Dental Associalion,

American Board of Forensic Odonwlogy. Guidelines for hite
mark analysis, JADA 1986;112({31:383-386. Avuilable at:
htpefwww ablo.ory:

American Soctety of Torensie Ocontology's information source
via the Interiet: hupfwowwaslo.org

Bowers CM. Forensic dentad evidence, Bostan, MA: Flsevier
Academic Press, 2004

Bowets CML Bell GL, eds. Manual el furensic adontology. 3l
rev ed. Sanatoga Springs. NY: American Socicty of Forensic
Odonivlogy. 1997, This manual can be ohinined rom the
American Society of Forensic Cdomology we hup:iwwa:
asli.om

‘arensic Dentistry 6t

Clark DI, ed. Praciical forensic odontology. Beston, MA: Wright
(Bullerworth-Heinman Lid), 1992

Cotionce 1A, Standish SM. Quiline of lorensic dentistry. Chicaga,
IL: Year Book Medical Publishers, Inc.. 1982

deViltiers CJ. Phillips ¥M. Person identification by neans of a
single unigue dental leature, ] Forensic Odentostomatol
LOOB: TH{ 131719

Domon KB Bitemark evidence. tew York: Marcel Dekker, 20009,

Gill GAY, Rhine 5. Symposium ¢d: skelewa!l auribution of race
methods [or lorensic anthropolegy. Manual available lrom
Maxwell Muscum of Anthropology @ the University of New
Mexico, Atbuguergue, NM, 1990,

Guidelines lor hite mark analysis by the American Boand of
Forensic Odontelegy, JADA 1986,

Harvey W. Dental identification and forensic adomtology.
Lendwn: Henry Kimplon Pultishing, 1970,

Keogman W The human skeleion in forensic medicine.
Springhield, [ Charfes C. Thomas Publishers, 1973,

Lampe 1, Roetzcher K. Apge determination from adult human
tecth, Med Law 1994:13(7-A1:023-628,

Tuntz |, Lumz P, Handbook For demal adentification.
Philadelphia, PA: LB, Lippincow, 1973,

Mclia E. Carr M. Forensic odentotogy and the role of the dental
hygienist. Access 2003;19¢3)%15-23,

Nuckles DB, Herschaft CE. Whatmough LN, Forensic odemoel-
opy in sulving crimes: dental technigues and bate mark
evidence, Gen Dent 1994:4203%:310-21+4

Rothwell BR. Bitemarks in lorensic dentisiy: a review of legal,
scicntific issues. JADA 19931 26(2):223-232.

Sopher M. Forcusic dentisuny Springlield. IL: Charles €. Fhomas,
1976,

Standish 5M. Stimson PG. Symposium on forensic dentistry:
tegal nhligalions and methods of wdeniification lor the prac-
titioner, Dent Clin North Am 1977;21{1 :145-138.

Swrenpthening Forensic Sowence in the United Swates: A Path
Forward. Commuites on Mewtilving the needs of the
Forctisic Seiences Community: Committee o Apphed and
Thewretical Statistics, Natenal Research Council. 2009
(1SRN: 0-309-13131-6, 24 pages).

Stimsen PG. Menz CAL Forensic dentistoy. Vol 2101 Boca
Raton. FL: CRC Press, 1997,

Wood JD. Gould G Mauss {atality incidemis: are California den-
tists ready o respond. ] Calil Dent Assoc 2004,32(8):681-
688,

Wright FD. [ntegraling new technologies in bitemark analvsis.
Am 5ot Forensic Odoniol News [Y99 Winter.

Wright FWw. Forensie dentistnv: an introduction. Columbus:
Ohio Lental Asseciation 2003, Available {rom the Ohio
Lental Association, 1303 Dublin Roead, Columbus, Ohio
43215,
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Meastodist: —
cervix sciolingual
carvix
=3
=
g &, Facial side of a maxillary nght
g canipg tearh moael showing how measurements of a
8 tooth may be made to assist in drawing and caring.
B. Mesial side of che same maxiflary canine showing how
. o tooth measurements can be made and how the incisal
A MESI0aISTA| Crown B |Faciolinguat crown portien is posittoned relative to the reot axis line.

Wilh more than ove root, the overall ooth length is
measured lrom the mesial or mesiobuceal rool apex Lo
the mesiohuceal cusp {reler to Table 1-7).

Plan bow yvou wanl Lo place your drawings on the
graph paper. One convenient arrangeinent is facial
aspect, upper lelt corner; lingual aspect, upper right;
mesial aspect, lower lelt; diswal aspect, lower right:
and incisal aspect, center (Figs, 13-2 and 13-3). These
vicws will be cenwered nicely if yvou allow a four-square
horder on all sides ol the paper, as shown in the same
illustrations.

Use the measurements you have made ol the tooth speci-
men you intend to draw. Begin with the outlines lor the
facial view ol the tooth in the upper left corner of the
page, and count down from the npper fuur~5quare hor-
der the number of squares and [raction thergol equal 10
the crown length in millimeters and draw a horizontal
line. I'rom this line, count down the number of squares
ranal 1o the rpot length in millimeters and draw a sce-

nal line. From the inside of the left four-

or, count Lo Lthe right the number ol squares

mesiodistal erown measurement and draw a

verlical line. You will draw the facial aspect of the tooth
inside the box. Make your lines very light al firs1 so
that carrcctions can be madc easily. Remember to begin
from the [our-square margin (top and side), as seen in
Figure 13-2.

Belore you start to draw the crown from the facial
view, make a light mark at the locations of the mesial
and dislal contact areas ol the crown. (A peneil or
straight edge held vertically against the side of the wooth
parallel o the rool axis line will help you determine
where to put these light marks.) Then, mark the loca-
tion of the apex of the root. Also, mark the mesiodisial
width of the cervix ol the tooth on the horizontal line
that separates the crown from the roat. When you Fit
the crown into the box, il you remember o keep the
root vertival, the mid-root axis will not alwavs be an
equal distance [rom the mestal and distal sides because
the crowns ol some teeth are tilted distally, Mark off
the mesiedistal cervical measuremnent very lightly,

Now draw in the curvature of the crown at the con-
tact areas {you marked the Jocation) and draw in a
portion of the cervical line and the incisal cusp ridges.
Draw the root apex and the cervical part of the root.
Correcl any errors in location or shape, and then con-
nect the lines you have drawn. You have a drawing of
a tooth. You may he pleasantly surprised how natural
and morphologically correet this first sketch appears.
Many professional arlists are unable 10 depict natural
teeth accurately because they are unfamiliar with tooth
morphology, and they do not have the proportions that
were dictated by your measurements.
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366 spphcavon of Tooth Anatormy in Dental Practice

line with the toot axis line. Be sure that the woth crown
is not tilted up or down. On the sides of the box, mark
the places where you are going to locate the mesial and
distal contact points of the crown. The incisal edge ol
the tooth will normally have a slight lingual rwist of the
distoincisal corner (notevident in Fig. 13-2) and will lie
gither inthe center of the box Taciolingually or sliglly
lingual 10 the center (in the same position it is shown
on your drawings of the mesial and distal aspects}).

The extremely precise and accurale drawings described
in Section | of this chapter have the value ol developing
skills to accurately visualize and reproduce the subile
outlines and exact grooves of a specilic tooth from vari-
ous views. However, this lime-consuming method of
copying leeth may have limited value in helping the
student to quickly sketch a 1ooth from memory for &
specilied view as might be expected during a conver-
salion with an instructor or a patient. Thervefore, this
section inchudes guidelines that can be wselud for den-
tal and dental hygienc students when learning how 1o
quickly sketch a specific 1ooth and view from memory.

In order o sketch a Tacial view of a recognizable
tooth from memory, the drawer must have knowledge
ol the following characieristics related 10 the tooth
being drawn: (a) approximate crown-to-root ratio (i.e.,
how much longer is the root compared (o the crown),
(h} approximate crown proportions (i.c., which is
wider: the crown width or its length), (¢} location of
the crown heights of contour {crests of curvaiure), (d)
crown shape (laper, incisal edge shape or number and
relative size of cusps, and comentoenamel junction
[CE]] shape), and {e) root shape (laper and number
of roots) when drawing the entire tooth. Il one consid-
ers each of these tooth characteristics in the appropri-
ate order, sketching a tooth becomes a relatively easy
task and is an excellenl exercise 1o apply all of 1he

The cingulum is normally ceniered on, or slightly distal
Lo, Lhe root axis line.

Do you find any straight lines (ruler-straight, that is)
on any tooth other than those lines that have been pro-
duced by attrition? This would he maost unusual.

Using the same approach, you will be able 10 draw
other pes ol weth, Labeling the grooves, the fossae,
and the ridges on the occlusal surlaces ol the posterior
teeth will help o [ix the morphology in your mind.

knowledge of dental morphology that was presented in
Section 1 of 1his text: Comparative Tooth Anatomny.

As an example, consider a sketch ol a right mecillary
centiral incisor [rom the facial view. Follow along with
Figurc 13-4 as you read about each step.

Step A: Consider the root-to-crown ratio. It is not
expected that a student will remember the exact
ratio of this teoth (1.16 to 1) hut rather he or she
should recall that all roots are normally longer than
the crown, On maxillary cemral incisors, the root is
only slightly longer than the crown. Based on this
fact. three parallel horizontal lines can he drawn 10
denote the distance of the crown length [rom incisal
edge 1o Lhe cervical line relative 1o the root length
[rom cervical line 1o root apex {only slightly longer).
Posttion the smaller crown length on lop for the
mandibular teeth and on the bottom for maxillary
tecth. For this maxillary central incisor, the crown
lengih is on the bouoem.

Step B: Consider the proportions of the crown, that
is, the crown height (incisocervically) compared 10
its width (inesiodistally). Again, you do not need
to memaorize that the average crown width for this
tooth is 8.6 mm and its average length is 11.2 min.
bul you should recall that the maxillary central inci-
sor crown s slightly longer than it is wide. Using this

Rool
Root bevx
Grown p | Cown | gy D M D m M D m M
hex
S, D
A StepB Step C Step D StepE

“ive steps involved in sketching the facial view of a tooth (in this case, a nght masllary cenr—! incicnrt
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knowledge, 1wo parallel vertical lines can be placed
perpendicular 1o the horizontal lines 1o establish
the proportion for the tooth crewn. Extending these
vertical lines along the entire woth length results in
the formation of twe hoxes: a crown box that will
strround the crown and a root box tha will enclose
the ruot. At this tiowe, Jabet the mesial (M) and cisal
(D) surlaces of the crown box that is dependent on
whether vou are viewing a right or left incisor, For
this right incisor, the mesial surlace s on the right
stde of the hox, and the distal is on the lelt side, as if
vou were lacing the patient.

Step C: Consider the heights of conwour {crests of cur-
vaiure) on the mesial and distal surfaces. Since these
two peints are the widest parts of the toolh ¢crown
where the mesial and distal surfaces bulge out the
miost, they are therefore the points where Lhe erown
outline wouches the crown box established in the
previous step. When the teeth are in ideal alignment,
they are the location of the proximal contacts. On all
incisors, the proximal heights of conlour (contacts)
oceur in the incisal one third (EXCEPT on the distal
of a maxillary lateral incisor, which is in the middle
third) and are located more incisally on the mesial
surface than on the disial surface (EXCEPT on the
synmunetrical mandibular central incisor}. With this
knowledge, a dot can be placed on (he mesial and
distal crown box nutline at the appropriate levels. Lt
is not until this step is complete that you actually
begin sketching the 1ooth crown shape (oultline).

Step D: Begin sketching the crown outline. Use as many
of the criteria presented in the Appendix as you can
recall in order to sketch a recognizable tooth. For
example, on a maxillary central incisor, we know
that the arecas immediately surrounding all con-
tact areas are convex; mesial and disial crown walls
taper slightly toward the root; and the incisal edge is
almosi flar or slightdy convex and is a linle shorter
toward the distal. We also know that the cervical
line fromn the facial view is broad and curves toward
the apcx. Based on this knowledge, begin sketching
the crown oulline by placing subtle convexities that
touch the crown hox at the heighis ol contact points
{dots). These convexities blend apically to become
the mesial and distal crown walls, and these walls
converge (just slightly) teward the cervical line. The
proxiinal convexities also curve incisally to blend
with the relatively straight incisal edge that wuches
the incisal line of the crown box in the mesial halland

' orter {farther [rom the box outline} toward
. Finally, the cervical line appears as a con-
of the mesial and distal walls and curves
e apex, just touching the cervical line of the

Juidehines for Drawang, Sketching, and Carving Teeth io?

crown box. {[ a sketch ol the crown were all thal you
are reproducing, you would he linished. I, however,
vou wish to add the root, proceed 1o the (inal step.

Step E: Sketch the rool. We know that the apex of the
rool is near the center of Lthe woth root axis (a vet-
tical linc in the center of the root at the cervix),
Wi also know that roots are broadest in the cervical
third (bul not very much parrower than the widih
ol the crown}, may be nearly parallel in the cervi-
cal third, and 1aper toward 1he rounded apex. Based
on this knowledpe, you can fimish the sketch. Be
aware Lhat part of the root outline where il joins the
CE]J is actually visible within the crown box, and
the rounded apex just touches the apical line of the
rool box.

When sketching other teeth from the facial views., use
steps A through C as described carlier for developing the
“boxes” and erests of curvalure, and refer 1o the Appendix
pages for woh traits when sketching the actual tooth
outlines. With praciice, eeth can be sketched withow
the boxes in less than a minute while still maintaining the
approximate proportions and heighis of contour, See
the student sketeh of a recognizable mandibular second
molar from the buccal view in Figure 13-5A.

The steps used to sketch the lingual view of all tecth
are the saine as for the facial view EXCEPT the outline
is a mirror image of the facial view. Also, on this surlace
ol anterior teeth, there is normally evidence of a nar-
rower crown cingulum, marginal ridges. a lingual fossa,
and a cervical line that often includes a partial view of
the proximal CE) due to the taper of teeth 1oward the
lingual {as secn in Tig. 13-2, lingual view). On maxil-
lary molars, the lingual rool is now in the [oreground.

When sketching the proximal view of teeth. the first
two sleps are similar to steps A and B above except that
the crown outline box is developed [or this view by using
the [laciolingual and inciso- or occlusa-cervical crown
proportions. The [acial crest of curvalure is similar lor all
teeih: in the cervical third. Lingually, the crest of curva-
ture is in the cervical thitd on the cingulum lor anterior
teeth hut in the middle third for most posterior eeth,
Develop a crown and root shape according to guidelines
in the Appendix. See the student sketch ol a mandibular
second molar from the mesial view in Figure 13-38.

Posterior teeth from the oeclusal view are viewed
looking directly down along the axis of the rootl
Crown-10-rool ratios do not apply [rom this view. The
crown oulline box is developed lor this view by using
the mesiodistal and faciotingual crown proportions.
On mandibular premolars, the crown propurtions are
slightly longer buccolingually than mesiodistally, bu
close 1o square. Maxtllary prematare feom tho rclineal
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or gcclusal end of the 1geth and the 2 mm allowance
here is to provide [or the extra length of the lingnal
cups on molars that are longer than the mesiobuccal
cusp that established crown length. Although i is
convenient to allow the 2 mm on all carvings, it is
essential enly for molars.)

Step 30 From the 2. line, mieasure the crown length
and draw a second line around the block at this level.
This line is the location of the cervical line on the
facial, mesial, disial, and linguai sides of the tooth
(Fig. 13-TA).

Step 4 Trom this cervical line. measure one half of the
length of the roo and draw a third line around the
block. {The end of the block bevond this line will be
referred 10 now as the base.)

Step 30 On the basc of the block, carve, on appropriate
sides, F (facial}, L (lingual}, M {mesial). and D {dis-
tal). Be sure o put M and 1 in the proper relation Lo
F and L so that you will carve a right or a lell tooth,
whichever you intend.

Step & Using a very sharp pencil, draw a shallow iine
lengthwise on the block in the center of the mesial
surface. Do the sane on the distal surface and be
sure that these lines are exacily opposite,

Step 70 Add 0.5 mm o the [aciolingual measurement
ol the crown. Divide this numnber by 2. Using this
measurement, draw a line this distance on either
side ol the center line on the mesial and distal sides
of the block {Tig. 13-7A). These two outer lines
should be parallel to the center line and extend
from the top of the block 1o the basc. These 1wo
lines form a box whose dimension [acielingually
is cqual to the crown dimension plus 0.5 mm. The
cxira 0.3 mm is an allowance for salety in carving,
Do not make trouble for yourself by allowing more
than this extra 0.3 nun.

Step 8 On the mesial side of the block marked M,
draw, within the box, an culine ol the mesial side
of the 10oth as you drew it on the graph paper. Be
carelul 10 place the incisal edge and the labial and
lingual crests of curvature accurately. Your carving
will probably be no better than this drawing,

Stepr 9. Draw a similar cutline on the distal side of
the block. Be sure that on both sides, the drawings
are oriented so that the facial surface of the tooth
is toward the side of the block you have marked F
(facial}. (11 is easy 0 make o mistake here.) These
drawings of the crown may appear slighily fat due
Lo the extra 0.3 mm width allowance conflining the

laciolingually.

¢ away the shaded portions of wax in
/B from the facial, lingual, and incisal
¢ block so that it is now shaped like

Figure 13-7C. A1 this time, do net carve around
the oulline ol the 1ooth, but rather carve up 1o the
straight vertical lines that form the box in which
the tooth picture is drawn.

ep 11: Cheek the distance hetween the two opposile
carved surfaces carefully with your Boley gauge. Be
sure they are perfect]ly Nac and simoolh, Be sure the
thickness ol the column ol wax between these par-
allel surlaces exactly equals the given faciolingual
crown dimension plus 0.5 mnni.

Step 12: Now carve away the shaded regions seen in
Figure 13-7C around and down to the [acial and lin-
gual oudines of the tooth. Follow the drawing care-
[ully, making the tooth shapc the same all the way
through the hlock. Keep the carving surface smooth;,
if it becomes chopped up, it will be impossible 10
smooth it without losing both the shape and the size
of the carving.

Step 13 With a sharp pencil, very lightly draw center
lines on the curved facial and lingual sides of the
carving as in Figure 13-7D. Be sure they arc exacily
oppuosite.

Step 14: Add 0.5 mm 10 the mesiodistal crown mea-
surement and draw two lines one half this distance
on either side ol 1he center line. This makes a box on
the curved surface as wide as the greatest mesiodistal
crown measurement plus 0.3 wnm (Fig, 13-7D).

Step 15 Redraw a horizontal line the exact crown
length distance from the incisal cdge on the facial
and lingual sides (since the original line was carved
away}. Then draw the focial outline of the crown
and half of the root on the curved facial side of the
block (TFig. 13-7D).

Step 16: On the lingual swrlace of the block, draw an
outline the same shape as Lthe one on the [acial sur-
lace except, ol course. that 1L is a mirror inage; the
distal side ol the woth must be oward the same side
of the block in each case. Check the crown length
on Lhe lingual surface toe, so the crown will not he
1eo long.

Step 17: Carve away all the wax outside the drawing
box, removing all the shaded portions as shown in
Figure 13-7F. On some first molars. their spreading
roots may extend beyond the box lines, and these
roots should be carved accordingly. Check your
measurements again.

Step 18: Shape the 1ooth by carefully carving the mestal
and distal contours by removing the shaded portions
of Figure 13-7F so (hat il resembles your Looth spec-
imen outline from the lacial and lingual sides.

Step 19: Now it is time to round off ithe corners, narrow
the lingual surface, shape the cingulum (it is distal
1o the center line, and the meri=1 merainal videe &

5
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378 ypatomic Structures of the Oral Canty

There are 206 distinct hones in our skeleton, 28 of
which are in the skull if we count the malleus, stapes,
and incus bones ol each ear. To obtain a clear under-
standing of the bones of the skull and their relatienship
to one another and te the teeth, it is best to have a skull
or skull model a1 hand Lo examine while reading this
chaper. 1T you wouch and wace cach booe witlh vour
{ingers as you read, you are not apt 1o forget its char-
acleristics. Also, as you study this section, you should
relate the tocation of each bony struciure on the skull
te its location on your own head. that is, wherv it is
located under the skin of the face or under the mucosa
ol the mouth. This is important in order to fully appre-
ciate where muscles attach and how they can move the
lower jaw (mandihle) in all directions, and (0 ligure out
where 10 apply local anesthetic along the path of the
nerves to the lecth and oral cavity, as described in more
detait in Chapter 15

When reading the description of each hone, there
are many descriptive terms that are used e describe
the bumps, depressions, holes and relative locarion ol
important landmarks. Many Lerms have similar delini-
tions. so they are defined here in groups 10 facilhate
lcarning. Since analomy terms are often similar to com-
mon [amiliar words, the new terms are compared lo
tamiliar words whenever possible.

BUMPS—TERMS USED TO DESCRIBE
CONVEXITIES ON BONES AND/OR TEETH
Crest: a projecting ridge along a bone
Eminence: a prominence or clevation of bone
Process: a projection or outgrowth [rom a hone
Protuberance [pro TU ber ahns]: a prominence or
swelling (of bone)
Ridge: lincar, narrow, elevated portion of bone or teoth
Tubercle [TOO ber K]: a small rounded projection
an a bone or Loth

DEPRESSIONS—TERMS USED TO DESCRIBE
CONCAVITIES IN BONES ANDJOR TEETH
Alveolus [al VEL o lus] {plural. alveoli [al VEE o
lici): small hollow space or socket where the tpoth
root fits within the jaw bones
Cavity: a hollow place within the body of bone (or
within a tooth)
Fissure [FISH er]: a clefi or groove (crack) hetween
parts
Fossa [FOS ah] (plural: fossae [FOS ee|): a small
hollow or depressed arca
- 77 ve ahl: small pit or depression
zar depression or [urrow
nv, air-filled cavity or space within skull
channel lor venous blood

OPENINGS—TERMS USED TO DESCRIBE HOLES
IN BONES AND/OR TEETH

Aperture: an opening: compare a camera fens apertine
Foramen [lo RAY men] {plural; foramina [[o RAM
i nah[}: a small hole through hone or tooth for pas-
sage of nerves and vessels

Foramen ovale [¢ VAL ce]: a specific oval or egg-
shaped [oramen

Foramen rotundum: a specific round foramen; recall
the Capitoi’s rotundum or dome is round when viewed
[rom abowve

Meatus [me A tus]: a natural passage or opening in
the body

TERMS USED TO DESCRIBE RELATIVE LOCATION—
Figure 14-1 will be helpiul in understanding terms with
an aslerisk (*).
Anterior®: toward the front of the body
Buccal |[BUCK all: related to or near the cheek; the
buccal nerve innervaies the cheek; the buccinalor
muscle is within the cheek; the buccal surlace of a
tooth is the side toward the cheek
Cervix: of the neck or neck-like; compare a corvical
vertchrae in the neck
External: toward the ouside of the body; seen from
the owtside
Facial®: toward the lace; seen when viewing the face
side
Inferior” or the prelix infra: locaied below or
bereath: lower than
Lateral*: pertaining to, or situated at, the side
Medial*: the surlace toward, or closest to, the mid-
line (median} plane of the body; do not confuse
medial with mesial
Median plane*: a longitudinal planc that divides the
body into relatively equal right and left halves
Midsagittal plane® [mid SA) i (1] smine as median
plane
Posterior*: toward the rear of the mouth or hody
Reiro {preflix): back or behind
Sub (prelix}: under ot beneath; compare to infra
Superficial: closer to the surlace
Superior” or the prefix supra: located above or over;
higher or upper

GENERAL TERMS RELATED TO BONES
Acoustic |ah KOOS tik]: referring to sounds or hear-
ing; near the ear
Cervical [SER vi kal]: related 1o the neck; like cervi-
cal vertehrae
Condyle [KON dile]: an articular prominence of a
bone resembling a knuckle
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384 ypatomic Structures of the Oral Canty

The midline body of the sphencid hone has a
depression on the superior surlace called the hypophy-
scal lossa or sella turcica [SELL a TER si ka] {mean-
ing Turkish chair or saddle) that cradles the pitvitary
gland {Fig. 14-4). This gland secretes hormones which
regulate many body functions. There are 1wo pairs
ol processes or wings (greater and lesser wings) that
project olf of the body laterally and superiorly. The
greater wings are visible internally in Figure 14-4
but are best viewed externally in Figure 14-2. 1T you
put vour thnmb on the external surface of the greater
wing. vou can place vour lorelinger opposite to your
thumb on the inner surface 10 confirm the location of
the greater wing on the inner surface of the braincase.
These wings extend superiorly from the body. pusie-
rior 10 the upper jawhones (maxillac), and medial to
the lower jawbone and cheekbones. The external sur-
face of the greater wing talong with part of the temn-
poral, fromal, and parietal bones) [orms part of each
temporal fossa (oullined in Fig. 14-2} whoere a muscle
ol masucation, the remporalis muscle, attaches 1o the
ncurocranium. The lesser wings are located superior o
a fissure in the posterior surface of the eve socket {scen
internally in Fig, 14-4 and externally on the posterior
surlace ol the eye sockets seen in Fig. 14-7). The [issure
between the greater wing and the lesser wing is called
the superior vrbital fissure, which is the passageway ol
the aphthalmic nerve {one part of the trigeminal nerve},
Look at this fissure on the inside of the braincase, and
then look al the front ol 1he skull o see this fissure on
the posterior superior surface of the eye socket

The spheneid hone also has two important processes
that project inferiorly from the base of the skull adja-
cent 1o the posterior surface of the upper jawhones
{inaxillae). These arc called prerypoid [TER i goid] pro-
cesses and are best seen in the laleral view of Figure
14-5. {Hint: To remetnber the name ol this process, note
that each has a scalloped border somewhat resembling
the wings of a pterodacty] llying dinosaur.} When each
pterygoid process is viewed from below (or posteri-
orly}. vou can see that it is made up of two thin plaies of
bone (a lateral prerygoid plate or lamina, and a medial
plerygoid plate or lamina) that surround a comcay-
ity about the size of your liule linger called the plery-
poid fossa (Tig. 14-6). This fossa is where onc end of
another major muscle of inastication, the nedial plery-
goid muscle, attaches, The lateral surface of the lateral
ptenygoid plate {visible in Fig. 14-3} is where one end
ol yet another inuscle of mastication (the lateral prery-

taches. The medial plate has a hook-like
posierior and medial 1o the third moelars
v palate. called the pterygoid hamulus
id 14-6). The space just lateral o and

posterior 10 ihe lateral plate and inferior 1o the temporal
bone is called the infratemporal space (Fig. 14-3), and
it is [illed with muscles, ligamenits, vessels, and nerves,
which will be described later. Note that all of the terms
presented here that contain “plery™ relate 1o the prery-
goid process of the sphenotd bone, and the closest vou
can coine 1w wuching tis process on your own bead
is by placing a clean linger in the mouth and sliding it
posterior, superior, and medial to the maxillary third
olars. Confirm this hy looking a1 a skall.

Two pairs of foramina in Lthe sphenoid bone are
imporiant to dental professionals: the foramen rotun-
dum and the loramnen ovale. The oval, more posterior
foramen ovale is the passage of the important man-
dibutfar nerve (part of the trigeminal nerve} that passes
frem the brain to the mandibular teeth and jaw, and the
chewing muscles. The foramen ovale is hest seen inter-
nally in Figure 144 and externally in Figure 14-6. On
a skull, it you carelully pass a pipe cleancr through this
loramen, you will see that it drops inferforly through
the infratemporal space (hencath part of the 1emporal
bone) wward the lower jaw (mandible). The [oramen
ovale can be casily identified by its proximity 1o the
much smaller foramen spinosuin [spy NO sun| that
is located just posterior 10 il Just posterior o the fora-
men spinosum on Lhe inferior surlace is a thorn-shaped
bony prominence called the sphenoidal [STE noid al]
spine (or angular spine} (Tig. 14-6). This spine is the
superior attachment of the sphenomandibular ligament,
which extends infleriorly from the spine toward the
medial surface of the lower jaw {mandible).

The foramen rotundum |[re TUN dum] is wvistble
only internally in Figure 14-4 and is round, anterior,
and just slightly medial 1o the foramen ovale. 11 is the
opening for the passage ol another important branch
of the trigeminal nerve called the maxillary neive
{another part of the trigeminal nerve) that supplies
all maxillary teeth. 1l you are able 1o carefully pass a
pipe cleaner from the brain case through this [oramen,
it will be somewhat hidden in a space hetween the
pterygoid process and upper jawhone (maxilla). This
space between the plerygoeid process and the posterior
wall of the maxilla (which is covered in part by veni-
cal projections of the palatine bones) is known as the
pterygopalarine [TER i go PAL ch tine] space labeled
in Figure 14-3. The maxillary nerve that exits the skull
through the loramen rowndum proceeds through this
pterygopalatine space as it gives olf branches Lo the
upper jaw {maxitlae) and teeth.

Al this time, look inside the brain case 1o review the
location for the openings of the three branches of the
trigeminal nerve on each hall of the skull (Fig. 14-4).
The trigeminal nenve hegins within rha heainsacs e
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one cranial nerve but splits 10 exit the neurocraninm
in three nerve branches through three openings. The
most anlerior opening is the superior orbital fissure
for the ophthalmic branch. Posterior Lo it is the fora-
men rotundum lor the maxillary branch, and the more
posterior (and slighily lateral) loramen ovale is [or the
miandibalar hranch, (Recall dua the muoch smaller fors-
men spinosum is just posterior io the foramen ovale.)

Tlie form of 14 [acial bones gives us our appearance.
They [unction in both respiration and digestion. The
facial bones are located inferior o the [orehead and
make up most of Lthe anterior part of the skull. Five large
bones of the face are the mandible., two maxillae, and
two zygomatic (cheek) banes. The smaller bones of the
face are the voiner, twe palatine, two nasal, two lacri-
mal bones, and 1wo inferior nasal conchae |[KONG kee]
{also called turbinates), The mandible and maxillae are
most impartant when considering the loundation for
teeth and tooth function, so they will he discussed in
most detail. Although the teinporal bones are not con-
sidered facial bones, they are being discussed here due
to their importance in our understanding ol the TM].

One maxilla is shaded red in Figure 14-7. Each maxilla
[mak SILL a| (right or left) consists of one large, hol-
low. ventral mass called the body, and four projecting
processes or extensions of bone. The plural of maxilla is
maxillae [mack SILL eel. The two maxillae conmain all
of the maxillary ieeth.

The body of the maxilla is shaped like a four-sided, hol-
low pyramid with the base oriented vertically next 1o
the nasal cavity and the apex or peak cxtending later-
ally inte pant of the cheekbone {or zygomatic bone).
The superior portion of the maxilla lorms the {loor
of the orhit of the eye where an infraorbital fissure is
located. This fissure disappears anieriorly 10 become
the infraorbital canal (hidden within the bone in
Fig. 14-7). Important hranches of the filth CN and ves-
sels enter Lhis [issure and canal and give ofl branches
within the canal. which supply some of the maxillary
' ‘rounding tissue. The infraorbital nerves aiud

he infraorbital canal on 1o the face through

ital foramen. This foramen is on the anle-

of the body of the maxilla. inlerior to the
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eye orhit and superior 1o the canine flossa, which is a
shallow depression superior and lateral to the canine.

Sinuses are hollow spaces within hones and are fownd
within the sphenoid, [rontal, and ethmoid bones, as
well as within each maxilla. The maxillary sinus,
located within the body ol each maxilla. functions w
(a) lighten the skull, (h} give resonance o the voice,
{¢) warm the air we breathe, and (d) moisten the nasal
cavity. {The average size of each maxillary sinus in an
adult is about 25 mm [rom side to side, 30 mm from
front to back, and 30 mim high, with an average capacity
of 15 mL (range: 9.5 to 20 mL.} or about 1 tablespoon. }

Reler to Figure 14-8 while reading about the max-
illary sinus. This large. Tour-sided, pyramid-shaped
cavity is localed within the body ol each maxilla. 11 is
important to dental healih prolessionals because of the
close relationship it has 10 the teeth. The sinus cavity
floor extends inferiorly onto the superior portion of the
maxillary alveolar process whete projections of the api-
ces of the molar roots, and sometimes premolar routs,
may be lound. This intimate relationship between the
tecth and maxillary sinus space can be appreciated in
Figure 14-94 and B. Only very thin bone lies between
the [loor of the sinus and the apices of the roots of the
maxillary molars. In rare cases, no bone separates the
rool apices [rom the sinus, but there is always soft tis-
suc between the root and the space of the cavily, made
up ol the periodontal ligament on the tooth root and 1the
mucous membrane lining the sinus cavity. Sometimes
when a dentist extracts a molar and the roon breaks off,
he or she is unjustly accused of pushing the root inte
the sinus. It may have been locaied in the maxillary
sinus prior to the extraction. The other three walls of
the pyramid-shaped sinus are toward the orbit of the
eye, toward the face, and posteriorly and laterally, next
to the inlratemnporal space.

The nerves to the maxillary molars (posterior supe-
rier alveelar [PSA] nerves) enter the maxilla and sinus
lining through very small loramina called the alveolar
fal VEL o lar]| canals located posterior and superior ta
the maxillary thivd molars {Fig. 14-8). These nerves
pass jusl beneath the membrane lining of the sinos or
through buny canals within the walls of the sinus. An
infection in either the sinus or these leeth can spread
1 the other. Pain caused by a inaxillary sinus infection
can he mistaken for pain originating in any onc or all
of the molars or premolars on that side. Unlortunately,
healthy teeth arc somctimes extracted in a futile atlempt
1o alleviate pain that was cansed by a chronic maxillary
sinus infection.
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The opening from each maxillary sinus to the nasal
cavily is located on ils anterosupernor wall (Fig. 14-8).
The maxillary sinus is lined with specialized cells {cili-
ated columnar epithelium) similar 10 those found in
the respiratory tract. The lining secretes mucous Lhat
moves spirally and upward (against gravity) across the
suerbrane woward the opening of the sinus, which is
located on the anterosuperior wall (Fig. 14-8), where
secretions can drains into the nasal cavity. H humans
walked on all lours with the bead lorward like many
anbinals, Lhis opening for drainage would be on the floor
of the sinus. not near the rool, and humans would have
fewer sinus problems. Persons with a congested maxil-
lary sinus may get pain reliefl by placing their head with
the face dewnward lor several minutes to permit mare
rapid drainage of the maxillary sinuses.

There are four processes extending out from the body
of the maxiltae. The first three described below are best
viewed in Figure 14-7.

I he trontal (o1 nasolrontal) process derives ils name
from the fact that its medial cdge joins with the nasal
bone, extending superiorly to also articulate with the
frontal bone. The medial surface forms part of the lat-
eral wall of the nasal cavily and half of the opening of
the nasal cavity {called the piriform aperture because
of its pear shape}.

1ne nuiky zygomatic process forms part of the anterior
or facial surface ol each maxilla. It extends laterally 10
join with the maxillary process ol the zygomaric bone.

1ne norsesnoc-snaped alveolar |al VEE o lar] processes
of the right and lelt maxillac {also found on the man-
dible. described later) exiend from the body of the
maxillae to surround the roots of all maxillary teeth.
The extension of these process from the body ol cach
maxilla is hest appreciared by viewing the maxillary
from below since when viewed laterally, the alveo-
lar process appears 1o be continuous with the hody of
the maxilla (seen shaded on (he right maxilia and the
entire lower jaw or mandible in Fig. 14-7 and identi-
fied in cross section in Fig. {4-10}. Within cach alveo-
lar process, the roots of cach woth are embedded in an
individual alveoli (or 100th sockets) that are visihle in
) [ter a recent Looth extraction. The shape of

s or thin bony socket naturally correspends

the shape of the roots of the tooth it sur-

zolar eminences arc raised ridges of bone
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externally overlving prominem toolh reot convexities.
The alveolar eminence over the canine toolh on each
side is called the canine eminence {Fig. 14-7}). Medial
1o the canine eminence is a shallow fossa aver the rool
of the maxillary lateral incisor called the incisive [in 51
siv] fossa. Lateral and superior to the canine eminence
is @ [ossa over the roots of maxillury premolies named
the canine fossa.

The alveolar process is made up ol several bony lay-
crs (seen in cross section of Lhe mandible in Fig, 14-10),
The mandibular bone is made up of the thickened inmer
{lingual} and outer (facial} dense cortical plate with less
dense trabecular |trah BEK u lar] bone sandwiched in
between. Trabecular bone is composed of many plate-
like boue partitions that separate the irregularly shaped
marrow spaccs located within this bone. Synonyms for
trabecular boue include cancellous or spongy bone.
Swnall nerve branches and vessels actvally pass through
this spongy bone o cnter all teeth through their apical
foramen. A (hin. compact bony layer lines the wall of
each 1ooth socket (or alveolus) and shows up on radio-
graphs as a white line called ihe lamina dura. Other
terms used to deseribe this bony laver include alveolar
bony sockel, alveolar hone, true alveolar hone, alveelar
bone proper, and cribriform plate of the alveolar pro-
cess. The only space between the outer layer of tooth
rool {which is cuvered with cementum) and this alveo-
lar bone is oceupied by a periodontal ligament thal sus-
pends each tooth within its alveolus by attaching the
circumference ol each woth rool 10 the surrounding
alveolar bony socket. The periodontal ligament is very
thin [less than a third of a millimeter].

The right and left palatine |Pal a tine] processes
{Fig. 14-11) join 10 [orm the anterior three quarters of
the bony roof of the mouth called the hard palate. The
palatine hones, discussed later in this chapter. form the
posterior one guarter of the hard palate. The palatine
process of each maxilla is a thin, bony shelf that projects
horizonially o join the process trom the opposite side.
The entire hard palate separates the nasal passageways
from the oral cavity. That is. the hard palale forms the
rool the mouth and the {loor of the nasal passageways.
The shape and relative location of these processes can be
hest appreciated by viewing them posteriorly between
the two pterygoid processes ol the sphenoid bone.

The anteroposterior line of fusion between the right
and left palatine processes of the maxillac (and the
horizonial plates of the palatine hones) is the inter-
maxillary (or midpalatine) suture. It is located on the
midline running posteriorly from the incisive foramen
{Fip. 14-11). The incisive [oraman ic » coniesllv lacaad
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Incisive foramen
(hasopafatine nerve
of CH V)

fntermaxillary suture

Maxillary tuberosity -

Hamutar notcr

Lateral pterygoid plate — - i
of sphenoid -
Pterygoid hamulus
of madial pterygoid plate

FPalatine bones
{right)
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— Midline of dental arch

fatal process
eft maxilla

Junclion of hard palate
and alveolar process

- Transverse palatine
{palatemaxillary) suture

— Cireater palatine foramen
(greater palatine nerve CN V)

- - Lesser palatine

faramen

nferior view of the hard palare with maxillary teeth: The palatine process of the left maxilla +s shaded red (on the

rignt sige or tne arawing), and the horizontal process of the right palatine bone s shaded fight green on the left side of the drawing.

Mote the important foramen where nerves and vessels can pass through to supply the pafatal tissue: the greater palatine foramen in

the palatine bones, and the incisive foramen anteriorly between the palatine processes of the two masillae. Also, notice the location

of the junction of the hard palate and alveclar process.

the alveolar processes ol the hard palate. They ransmit
the descending palatine vessels and greater (anierior)
palatine rerves 1o the palate. The lesser palatine loram-
ina are located on the palatine bone just behind and
fateral to the greater palatine foramen. They transmil
the middle and posterior palatine nerves.

The palatine bones also have vertical processes Lhal
arc practically hidden from view on the intact skull.
These vertical processes [orm part of the posterior
wall of the maxillary sinus in Figure 14-8. These verti-
cal processes of Lthe palatine bones are separated [rom
the prerygoid process ol the sphencid bone by a space
called the pterygopalatine |[TER i go PAL ah tinel

oncd carlier when discussing the maxiilac.
tis space is an hinportant passageway of the
rve hranches of CN V that exited from the
ihe foramen rotundum on their way 1o the
:th and surrounding structures.

The zygomatic bones {also called malar bones} [orm
the prominence ol cach cheek (one on each side of the
facc, shaded green in Fig. 14-12). The temporal process
of the zygomatic bone forms an arch along with the
adjoining zygomatic process of the temporal bone. This
zygomaiic arch is where another muscle of inastication
{the masseter muscle) awaches to the skull.

The single horseshoe-shaped mandible [MAN de b1],
seen anteriorly in Figure 14-13, is the largest and siron-
gest bone of the lace. Generally speaking, it is bilaterally
symmclrical, and it contains all of the mandihular reeth
It is attached hy ligaments and r
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Refer to Figure 14-12 while reading abow this surlace.
There are \wo processes on the superior end of each
ramus. The coronoid [KOR o noyd] process is the morg
pointed, anlerior process on the upper border. The sec-
ond more rounded and posterior process of the ramus
is the condyloid [KON di loyd] process {alse called the
mandibular condyle). This process is composed ol a
hulky condyle head and a narrow neck that anaches the
head to the rmmus. The sigmoid notch {also called 1the
mandibular or semilunar neich) is located between
the coronoid process and the condyloid process. One
part of an important muscle of mastication, the laicral
pterygeid, attaches 10 Lthe [ront ol the neck of the condy-
loid process in a depression called the pterygoid fovea
{Fig. 14-14). The head of the mandibular condyle fits
into and functions beneath the articular (glenoid) lossa
ol Lhe temporal bone (which is discussed in more detail
later in this chapter).

Reter to FFigure 14-14 while reading about this surlace
ol the mandihle. The mandibular foramen is a promi-
nent opening located on the medial surface of the
ramus inferior 10 the sigmoid notch near the middle
of the ramus anterioposteriorly. {t is the ¢ntrance into
the mandibular canal where the inferior alveolar ves-
sels and nerves pass from the inlratemporal space into
the mandible. The mandibular lingula [LING gu lah]
is a tongue-shaped prujection of bone just anierior and
slightly superior 1o the mandibular foramen. This is
where the inferior end of the spiieromandibular ligament
attaches o the mandible. The superior end atiaches Lo
the angular {spheneidal) spine on the sphenoid bone.
The mylohyoid groove is a small groove running

Coronoid process \

Tempaoral crest
(tempaoralis muscle)

Extemal oblique line —
Retromolar fossa ——

Retromolar tnangle
(buccinator muscle)

Myfohyoid ridge ——
{mylohyoid muscle)

Sublingual fossa ——
Mental protuberance ——

lial spines ——
tubercles

inferior and anicrior fram the mandibular [oramen.
The mylohyoid nerve rests in this groove.

Thie temporal crest is a ridge of bone extending from
the tip el the coronoid process onto the medial surlace
of the ramus and terminating near the third molar. The
tendon [rom the fibers of the wide, [lat, fan-shaped tem-
poralis musdle avaches here, The inlerior one Tountly of
the temporal crest is called the internal oblique line. 1t
is most important as a radiographic, rather than an ana-
Lomic, landmark. 1t appears on radiographs as a short,
curved line somewhat inferior 10 the image of the exter-
nal abliquc line,

The retromolar fossa is a ronghened shallow [ossa
distal 10 the last molar and bounded medially by the
lowesi portion of the temporal crest and laterally by the
external oblique ridge. The retromolar triangle is in
the lowest most anterior, and only horizontal, portion
ol the retromolar fossa. The most posterior fibers of
the buccinator muscle (a pouch-shaped cheek muscle)
attach within this retromolar triangle on a slight ridge
ol bone called the buccinator crest.

Genial |JEE ne al] and mental spines or tubercles
are located on cither side of the midline on the internal
surface of the mandible. Two large muscles {1the genio-
glossus and the geniohyoid) attach o these spines and
the elevated, roughencd bone near them.

The mylohyoid ridge extends downward and lor-
ward from the molar region o the genial twhercles.
It 1s not synonymous with the internal oblique line
as incorrectly stated in some radiographic texthooks.
The mylohvoid muscle, which forms part of the [oor
ol the mouth, attaches [rom the mylohyoid ridge on
the right medial side of the mandible 10 the ridge on
the lcft medial side (somewhat like a hammock). The
mylohvoid ridge separates two fossae, one above and
one below:. A very broad, shallow sublingual [sub LING

’7 Neck of condyle
Head of condyle (T

— Condyloid process

— Plerygoid fovea (lateral pterygoid muscle)

— Lingula (sphenomandibular lig.}
— Manditutar foramen {inferior alveolar nerve)
— Mylohyogid groove
— Temporal crest {internal obligue ine)

— Submanditular fossa (submandibular gland)
— Angle {medial surface)
— Antegonial notch {facial artery}

Aandible, medial surface: Notice the important mandibular foramen, as well as ridges, fos~~ ~rd ~rocarcar
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Temperal pracess —

Arch of zygomatic
Zygomaltic process ——

of temporal
Coronoid procass ——

of mandible
Lateral pteryqoid plate

Medial pterygoid plate -
Mandibular condyle ——

Slyloid process —
{stylomandibular ligament)

Zygomatic bone
Vomer bone (pant of nasal septum}
——Pterygoid fossa of sphenoid

Foramen ovale

T Angular spine
— Artigutar eminence
— Articutar fossa (part of

mandibular fossa)
Petretympanic fissure

——Carotid canal {internal camotid artery)
—Stylomasteid foramen ({facial nerve}
Mastoid process

Jugular foramen
(glossopharyngeal nerve)

duman skull: inferior surface, with half of the mandible removed on the right side of the drawing, The right and left
remporal pones are shaded blug. Note the zygomatic process forming part of the zygomarne arch and the mandibular and articular
fossa and armbcular eminence. The small pormion of the midline vomer bone (shaded yelfow) 15 seen separaring the right and left halves

ofthe nasal passageways.

Each temporal bone has several processes. The
zypomatic [zy go MAT k] process {IFig. 14-13) is
the finger of bone extending anterior and lateral 10
the mandihular fossa of the TM]. Tl joins with the tem-
poral process of the zygomatic bone (and the zygomalic
process of the maxillag) 10 form an arch called the
zygomatic arch. This arch shape of bones, seen [rom
heneath in Figure 1416, is the attachment ol one end ol
the large muscle of mastication (masscter musele). The
promiinent mastoid process or portion (Fig. 14-13),
seen inleriorly and posteriorly 1o the mandibular [ossa,
is the attachment lor one end of a major neck muscle,
the sternocleidomastoid muscle. You can feel the bump
ol the mastoid process behind your ear lobe. Also on
the inferior surface of the wmporal bones buat more
medial is the styloid process (Fig. 14-13). shaped like a
small skinnv nencil (or sivlus). It is the atachment for

igament (stylomandibular Tigament) that
mandible.

Several paired foramina are of imporiance on this
bone. Laterally. the large external acoustic {or audi-
ony) meatus [a KOO stik me A wsl is the emrance
into the ear canal (Fig. 14-15). Note the proximity
of the TMJ Lo the ear canal opening. The facial neive
{CN Vil}exits the brain case by entering the petrous por-
Lion of the wemporai bone threugh the internal acoustic
meatus (Fig. 14-17) and exits the tempoeral hene into
the infratemporal space through the stylomastoid fora-
men (Fig. 14-16), which is localed beiwecen the siyloid
and mastoid processes, This petrous portion of the tem-
poral bone contains the auditory canal with the mioule
bones of hearing known as the malleus, incus, and sia-
pes. The carotid canal is the passageway of the inter-
nal carotid artery into the brain case. and the jugular
foramen (between the temporal and oceipital bones) is
where the glossapharyngeal nerve (CN 1X) passes out of
Lthe brain case (seen externally in Fig. 14-16 and inter-
nally in Fig, 14-17).
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Styloid process

Capsular ligament
{green}

Stylomandibular -
ligament (red)

Mytohyoid 1

{formerly 1emporomandibular) ligament is located."?
The upper border of the capsule is attached o the tem-
poral bone around the circumference ol the articular
fossa and the articular eminence. The lower border is
anached around the neck of the vondyloid process,
thus enclosing the condyle and completing the 1ube.

The internal surlace of the librous capsule is lined
with a synovial membrane that surrounds the hones
and their articulating surfaces. This thin membrane
secretes a (luid, synovial fluid, which lubricates the
joint. This luid is three times more slippery than ice.
The synovial tluid both lubricates and nourishes the
fibrous covering of the articulating surfaces and center
of the disc that lack a blood supply. In a nermal joint
space, there is only a small amount of {luid {one or
two drops}.

The articular dise is not attached to the skull,
hut anteriorly it is attached 10 the fibrous capsule.
Posterioriy, the disc and the capsule are connected by
a thick pad of loose elaslic vascular connective tis-
sue called the bilaminar zone {Fig. 14-21). Laterally
and medially, each disc is tightly atached o the lat-
eral and medial sides of the mandibular condyle bhu
not to the capsule. Therefore, the disc can lollow the
moverment of the condyle when the muscles (lateral
prervgoid muscles attached 1o the neck of the condyle
and the discs) move the mandible and discs forward.
This design of attachments gives each dise freedom Lo
maove anteriorly but limits it [rown excessive forward
movement that could result in its displacement ante-

ead of 1he condyle."* The anterior part of
i capsule prevents excessive movement
vle ol the mandihle on wide openings as it
18

Spina of sphenoid

Sphenomandibular
ligament (yetow)

Mandibular foramen

Linguia

tructures that Form the Foundation for Tooth Function 403

igaments of che temporo-
TIEAT ILIILFUIAT JLRITIL imit mandibular movement;
The fibrous capsule (capsular ligament)
shaded green surrounds che joint, the stylo-
mandibular ligament {red) connects the sty-
loid process of the temporal bone 1o the
posterior surface of the mandible near che
angle, and the sphenomandibular {or spine-
mandibular) ligament (yeflow) connects the
spine of the sphenoid bone with the medial
surface of the mandible mear the lingula
(rongue-hke process) adjacemt to the man-
dibular foramen. (Reproduced from Clemente
CD, ed. Gray's anatomy of the human body.
30th ed. Philadeiphia, PA: Lea & Febiger,
1985:339, with permission.}

The outer layer ol the [ibrous capsule is a thicker layer
of librous tissue that is reinforced by accessory liga-
ments. which sirengthen il The lateral ligament of this
joint is the strong reinforcement of the anterior lateral
wall of the capsule (Fig. 14-23). [1 attaches 1o the zygo-
matic arch and is directed obliquely down and poste-
rior to the lateral and posterior neck ol the condyle.
This ligament kecps the condyle close 1o the fossa and
helps 1o prevent lateral and posterior displacement
of the mandible. It has no counterpart medially, and
seemingly none is needed since the right and lell tem-
poramandibular articulations work together as a unit.
The lateral ligament on Lthe opposite side. hy failing 10
stretch, prevents excess medial displacement on the
side moving medially.

The stylomandibular [STY fo man DIB yoo lar| liga-
ment is posterior to the joint but also gives support 1o
the mandible (Fig, 14-24). T is relaxed when the mouth
is closed but becomes tense on extreme prowrusion of
the mandible.t* 1t is attached above 1o the siyloid pro-
cess ol the temporal bone and helow o the posterior
border and angle of the mandible.

The sphenomandibular {SFE no man DIB yoo lar]
ligament is medial to the joint (Fig. 1424, It gives
some support o the mandible and may help limit maxi-
mum opening of the jaw. 1t is au=rhed soneriarh: tthe
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Buccal nerve (CH V) to cf
Retromolar fossa

tructures that Form the Foundation for Tooth Function 423

Maedibglar nerve (CH V)

— Lingula
—  Mandibular foramen {inferior
alveolar nerve, CH V)

T Mylohyoid groove {mylohyaid nerve)

Lingual nerve (CN V to anterior tongue)

ocation of the branches of the mandibufar division of the trigeminal nerve {mandibular nerve) (in red): As the man-

cienvo puowas through the infratemporal space, it gives off the buccal nerve to the cheek {lateral to the ramus). Before entering

the mandibular foramen, the mandibutar nerve (medial to the ramus) gives off a lingual nerve branch that passes to the tongue. The
inferior alveolar nerve enters the mandibular Foramen {and canal) where it and its terminal incrsal branch give off branches through

the spongy bone to all mandibular teeth.

The next branch of the mandibular nerve, given off
inferior to the Toramen ovale, is the lingual nerve
branch that goes to the tongue (Figs. 141 and 14-42).
i passes downward, medial to (he ramus but lateral (o
the medial plerygoid muscle, Lo the mucens membrane
just lingual to the last molar. The lingual nerve pro-
vides general sensation {1ouch, pain, pressure, and 1em-
perature, but not tasice) to the wp (dorsal} and bottom
(veniral) surlaces of the antcrior two thivds of the tongue
and adjacent tissucs. The adjacent tissues include the
solt tissue {mucaosa) on the [oor of the mouth and
inncr surlace of the mandible and the lingual gingiva of
the entire mandible.

Finally, the inferior alvealar nerve comes ofl the man-
dibular nerve on the medial side ol the lateral prery-
goid muscle (Figs. 14-41 and 14-42). This large nerve
roughty parallels the direction of the lingual nerve 1o
descend between the sphenomandibular higament and
ramus to the imandibular loramen, where iL gives off the
mylohyoid nerve and then enters the mandible through
the mandibular foramen {represented on the medial
surface of the mandible in Fig. 14-42}. The mylohyoid
nerve {cflerent) pierces the sphenomandibular liga-
ment and travels forward in the mylohyoid groove Lo
aylohyoid muscle,
inferior alveolar nerve enters the mandible
mandibular [oramen, it is in the mandibu-
hin the hody of the mandible. where il gives

oil the many small dental hranches that spread threugh
trabecular (spongy} bone of the mandible in order o
enter the apical foramen of all mandibular molars and
premolars. 11 also innervates the periodontal ligaments
and alveolar processes of these eeth. While within the
mandibular canal, the inferior alveolar nerve splits near
the roots of the premoelars to become the mental nerve
and the incisive nerve. The incisive nerve (Fig. 14-43}
branch continues forward within the mandibular canal
to supply the mandibular inciser and canine teeth,
their periodontal ligaments, and surrcunding alveolar
process. The mental nerve branch of the infertor alveo-
lar nerve exits from the body of the mandible through
the mental foramen (Fig. 14-11) and supplies the facial
gingna ol the mandibular incisors, canines, and pre-
molars and the mucosa and skin of the lower lip and
chin ou that side up 1o the midline {Tig. 14-37).

Note thar if an anesthetic solution is deposited nexi
to the opening of the mandibular foramen, it could
block the passage of sensory nerve signals from all
mandibular teeth on that side (by blocking the inferior
alveolar and its terminal ineisive branch) and also the
skin of the chin and lip area {because another termi-
nal branch, the mental nerve, has also becn blocked).
Further, since the lingual nerve is in close proxim-
ity o the mandibular loramen, its libers may also be
blocked, causing that side of the Roor of the mouth,
lingual gingiva, and anierior two thirds ol Lhe tongue o
lose teeling. The only part of the mandible that would
not be numb would be the tissue buccal to the molars,
which reguires somne additional anestbetic solutton in
the cheek to block the buccal nerve
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Trigeminal ganglion
Ophthalmic nerve
I s

oI -

DIV -
Div Il

h‘J

1. Extemnal nasal nerve
2. Plerygopalatine ganglion
3. Postarior suparior
Aiveciar nerve
A, Gingival branch
. Alveolar canal
. Middle supericr alvealar nerve
. Anterior supericr alveofar nerve
. Infracrbital nerve
B. Palpabral branches
C. Nasal branches
. Labkial branches
) 8. Buccinator narva to cheek (in front of ramus)
9, Lingual nerve {behind ramus}
16G. Infarior alveolar nerve {behind ramus)
13 11. Mandibular foramen
12. Mental nerve (branch of inferior alveolar)
13. Incisive nerve (branch of inferior alveolar)

=~ O N P

lrigeminal nerve distribution of the branches of the maxilfary and mandibular divisions: The cphthaimic branches are

.naxillary nerve and branches are shaded red, the mandibular nerve and branches are bfue. Mote that the buccinator

(long buccal} branch (labeled Na. 8) of the mandibular division passes superficial to Lthe ramus 1o enter the cheek, whereas the lin-
pual nerve (labeled No. 9) and inferior alveolar nerve {labeled No. 10) pass medial ro the ramus as they go 10 the tongue and man-
dible, respectively. Also, note that the infraorbital branch of the maxillary division gives off the MSA {labeled No. 5) and ASA branches
flabeled No. 8) while in the infraorbital canal on the floor of the eye orbit (roof of the maxillary sinus).

Figures 14-43 and 14-44, and Tablc 14-3 can he used
to help summarize the distribution of the mandibular
and maxillary sensorv nerve hranches 10 all teeth and
surrounding tissues of the mouth.

Motor {eflcrent) branches of the mandibular nerve
supply the muscles ol masticalion: (the masseteric
nerve 10 the masseter muscle, as well as 1o the TM]. the
posterior and anterior temporal nerves to the tempo-
ralis muscle. the medial pterygoid nerve 1o the medial
prerygoid muscle, and the lateral pterygoid nerve Lo
the lateral prervegnid muscle.

The facial nerve is 3 mixed nerve {(sensory and motor).
From the brain, the facial nerve penetrates the petrous
portion of the temnporal hone through the internal
acoustic meatus (Fig. 14-43} and exits [rom the skull
hetween styloid and mastoid processes through the
-t Y foramen (Fig, 14-46). [ passes Lhrough
and. Efferent motor [EF cr ent] fibers
scles ol facial expression (including the
s) and visual expression of the face and

the scalp. Other muscles supplied by the facial nerve
include the posterior belly ol the dipasiric muscle and
stylohyoid muscle (Fig. 14-35): the platysma muscle (a
broad, thin superficial inuscle that covers much of the
anterior part of the neck, secn in Fig, 14-36); and the
stapedius muscle {in middle car cavity). None of these
muscles has anv inflluence on moving the mandihle.
Efferent secretory fibers stimulate secretions [rom two
pairs of salivary glands: the sublingua! glands located
just under the mucosa in the floor of the mouth superior
o the mylohyoid muscle, and the submandibular glands
located in the suhmandibular fossae on the medial sur-
face of the mandible inferior to the mylohyoid muscle.

Aflerent sensory [AF cr cnt] fibers of the facial
nerve (chovda tympani branch) branch off within the
petrous portion of the temporal bone. They course
through the tympanic cavity eventually exiting of the
skull by way of the petrotympanic [PET ro tim PAN ik]
fissure. These chorda tympani fibers of the facial nerve
join with the lingual neove (branch of the mandibular
division of the wrigeminal nerve) and supply the sense
of taste 1o the anterior two thirds of the tongue (the body
and the tip of the tnngue).
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Pathway of Blocd From Heart to Yooth and Back to Heart”

Left ventncle

Aorta

AN

-
Py

Lefl

Brachiocephalic

ammon
carotid a.

Exlgrnal
garotid a.

Maxillary a.

Infracrbilal a.

Infenor Poslerior, middte, or
alveolar a. arderior superior
alveolar a,
Capillaries of Capillanes ol
maxillary g

mandibular pulp

Ledt atriurm

Pulmonary vains
foxygenated biood)

Capillaries of lung

PulmonaLry artery

Right ventorcie

Righi alrium

Supencr veng Cava

Brachiocephalic v.

N

. i Lymph
Inferior Poslerior, middle. or ':’mg
alveolar v arenor superior !
alveotar v. vems
R
Subclaven v\ racic 'L:“EI’:f‘L
ducl g '
Ifracrbital v.
/ External Commen
Flerygtid plexus juguiar v, lacial v.
of veins
Maxillary v. Retromandibuiar v. athway of

"Think in lerms of a drop of Blood making this round tnp.

mouth (maxillary and mandibular), and the internal
caretid artery enters the skull through the carotid canal
and does not supply the mouth. You can feel the pulse
o " carotid just in [ront ol the sternecleido-
te as required during cardiopulmonary

raining.
nal carotid passes superiorly, it gives ofl
nt branches 1o the mouth: the lingual,

irt to the teath
and back to the hear.

[acial, and maxillary arteries. First, the lingual artery
(notseen on Fig. 14-48) comes ofl near the hyoid bone,
and then cniers the tongue. Like the lingual nerve, this
artery supplies the [foor ol the mouth. adjacent gingiva,
and the sublingual gland.

Second, the facial arery (Fig. 14-48) comes off just
superior or with the lingual artery Tr 1hen maccac fnr.
ward obligquely inferior 1w the s
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# % Masseteric — — —— -
4
* Middle and

accessory meningeal
* Anterior bympanic

Deep auncular

* Superficial wrnparal

MAXILLARY
Posterier auricular

External carotid

# Postenor deep tempoeralis
- - — #Anterior deep temporalis

. Pterygoid canal
— Bphenopalatina
— Infraorta! {branches to MSA, ASA)
Pharyngeal

— Descending palatine to palate
Pasterior supetior alveolar (PSA)

— #Buccinalor
# Pterygoid
Twig to hingual n.

Mylohyoid

Inferior alveciar
to mandibla
_Mandibular pan Prerygoid pan Pterygopalatine pan
MAXILLARY ARTERY

vaxillary artery and the branches of its three major parts: The branches of the mandibular part supply blood to the
mandbie and tecth, the pterygoid part supplies the muscles of mastication, and the prerygopalatine part supplics the maxiliae and teeth.
Yessels labeled with (') are branches to the TMJ. Branches labeled with (#) supply blood to muscles of mastication.

and chin, and the incisive artery, which continues
lorward within the mandible to supply the anterior
teeth (similar 1o the path of nerves of the same name
seent in the mandible in Fig, 74-43),

* Pterygoid Part ol the Maxillary Artery: Arteries o
the Muscles

Branches coming off of the ptervgeid (or second}

pari of each maxillary artery are not involved directly
with the teeth but supply blood to the muscles of
mastication {posterior and anterior deep temporalis,
masseteric, and prerygoid branches} and a buceina-
tor branch.

* Pterygopalatine Part of the Maxillary Artery: Arteries
to the Maxillae

Branches that come ofl of the pterygopalatine (or
third} part ol the maxillary artery supply the maxil-
lary tecth and their periodomal ligaments. The PSA
artery traverses the maxillary sinus, and, like the PSA
nerve, supplies the maxillary molars. While within
the infraorhital canal, the infraorbital artery. Jike the
infraorbital nerve, gives off the MSA artery that sup-
plics the premolars, and the ASA artery, which sup-
plies the anterior teeth. Each descending palatine
hranch of the maxillary artery supplies part of the
nasal cavity before it emerges onto the palate through
the greater palatinc loramen (Fig. 14-39) like the
nerves Lo supply the mucoesa of the hard and soft pal-
ate and the hngual gingiva. lis terminal part ascends
incisive canal into the nasal cavity

- supplied with oxygenaied blood [rom
the ascending pharyngeal (not visible

in figure) and superlicial temporal branches of the
external carotid artery and hy the anterior tympanic,
masseteric. and middle meningeal branches of the max-
illary artery (Fig. 14-49}.

veins tend (o be stralghter than arleries.” ' In many
instances, they travel almost the same course as
arteries. There are no valves in any of the facial veins.
Therelore, an infection in the face can travel through
veins in either direction. Veins that drain hload from
the [ace on its way back to the heart are shown in
Figure 14-50.

Numerons veins drain blood from the maxillary and
rmandibular teeth and adjacent tissues into a prerygoid
plexus. The plerygoid {TER i goid| plexus is a network
of veins medial 1o the upper part of the rainus of the
mandible. located belween the wemporal and lateral
plerygoid muscles, or between the lateral and medial
prerygoids.* This plexus collects blood through deep
veins that drain the upper part of the face, the tissue
of the lips and muscles arcund the mouth, the poste-
rior part of the nasal cavity, the palate, the maxillary
alveolar process, and maxillary tecth. Also, inferior
alveolar veins {not visihle in Fig. 14-30) carry blood 10
the plerygoid plexus from the mandible and its eeth,
that is, from the area of the ural cavity supplied by the
inlerior alveolar artery (and the area innervated by the
inlerior alveolar ncrve). The dense venous plexus that
surrounds the maxillary ariery bhelne nvndace 60 from
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* Temporalis, anterior fibers: Palpate the origin ol the
anterior (vertical) libers on the lorehead just above a
line between the eyebrow and superior border of the
ear (labeled No. 5). Since these muscle [ibers help
close the mouth, see il you feel the bulge when your
partner clenches the 1eeth.

» Temporalis, posierior fibers: Palpate the origin of
the posteripr (horizontal) tibers of the emporalis
just above and posterior o the superior border of
the ear (laheled No. 6). Since these muscle [ibers are
involved in retruding the mandible, see i you can
feel a bulge when yvour pariner retrudes (pulls back)
the mandible.

# Lateral pierygoid (intraoral palpation): The lateral
pterygoid can only be palpated intraorally. Feel this
muscle by placing your liule finger in the vesti-
bule of the moulh behind the maxillary (uherosiiv
{laheled Na. 8}, (Use a skull 10 see how to reach Lhe
lateral plate of the prerygoid process of Lhe sphenoid
hene) With your partners month slightly open and
the mandible moved slightly toward the side being
palpated, slide your little finger hack toward the lat-
eral plerygoid plate for the origin of the lateral plery-
goid musele. This may be uncomfortable 1o a patient
even if the muscle is not sore. The anterior surface
ol the neek of the condyloid process is the location
ol part uf the insertion of this muscle, but it cannot
be palpated.

The nermally white part ol the eves (sclera) should be
white and clear, not bloodshot. and not yellow (a pos-
sible tndication of jaundice from liver disease). The
thin layer of lissue covering the evehall and rellecied
onto the inner surlaces ol the eyelids (catled the con-
junctiva) should appear healthy and not be severely
inllamed {red) or irritated (a possible sign ol allergy or
disease). The pupil {dark cemier opening surrcunded
hy the colored iris) should not be severely pinpoint
or dilated, both of which may be signs of disease or
drug use.

Locate and palpate the lateral aspects of both man-
dibular condyles simultaneously by standing behind
your partner and pressing your middle lingers over
the skin just anterior to the external opening of the
© Terior Lo the zygomatic arch while your

15 wide and closes (Fig. 15-1 labeled No.

head of the condyle move as vour part-

ind closes the mandible and moves the

Iral Examination: Marmal Anatormy of the Oral Cavity 447

mandible from side 10 side, Mavement of the condyles
during minimal opening of the mandible cannot be
felt as easily as when the mouth is opened wide sinee
the condyles and mandible only rolate around a line
connecling the condyles {like a swing) during mini-
mal epening. bul the condyles and mandible move
bodily (uranstae forward and dowoward over the
articular eminences) when opening wide. Also, feel
the condyles during lateral movemen Lo see il you
discern differences in movement on the righs side ver-
sus the lef side doring movement 1o the right, then
movement 1o the left, Sometimes you may feel a jerky
movement accornpanied hy a clicking or popping
sound. This is likely due to the head of the condyle
slipping off of the articular disc.

Palpate the posterior surface ol the mandibular
condyle hy placing vour liitle lingers into each exter-
nal auditory meatus {ear canal openings) and press
anteriorly forward (Fig. 15-1, fabeled No. 2). Feel
the posterior surface of the condyles as your parlner
opens, closes. and moves the mandible laterally from
side to side.

The neck should be evaluated for symmetry and o
confirm that there are no lumps or bumps. The thy-
roid gland (a major gland that secretes the thyroid hor-
mone, which is responsible for controlling mnuch of the
metabolism ol the hody) is located in the neck. It is jusi
lerior to the voice box (larynx or laryngeal promi-
nence), and it is shaped somewhat like a butterlly with
wings extending laterally on either side of the larynx
{(Fig. 15-2. labeled No. 17}. This gland should be cvalu-
ated visually and palpated (as in Fig. 15-3) 1o ensure
that there is no swelling (a possible goiter), which
could be a sign of dyshunction of this gland and its out-
put of thyroid hormone. Lymph nodes in the neck that
are located around the sternocleidomastoid muscles are
desceribed next.

The evaluation of lvmph nodes during a dental exam is
important since enlarged nodes may indicate infection
from sites that drain into them or may he an indicator
of the spread ol cancer. Healthy nodes are normally not
palpable, but infection or malignancies may cause them
to beeotue enlarged. A node that becomes palpable due
to an infection that drains into the node is more likely 1o
be firm, tender, cnlarged. and warm, and adjacent
skin may be reddened. In this case, look [or the site
of infection hased on vour knmwledes Al the cnveard
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ypatomic Structures of the Oral Canty

There is a relatively constant 8.3-mm distance
from the [acial surface of the maxillary cenural
incisors to the center ol Lthe incisive papilla. On
326 casts measured by Dr. Woelfel, the aver-
age distance was 8.4 mm, with a range of 3.5 10
12 mm.

Among casts from 939 hygiene siudents, ragae
“trecs” had three, four, or {ive branches on each
side in 87% ol the studenis. The st main branch
was aligned lingual to the canine in 72%. The
rugae were well clevaled in 83% ol the students
ang (lattened in only 14%. Rugac arc more dis-
tincl in young persons Lthan in older persons.
However, a longitudinal study of 20 females and
21 males, from age 4 to 22 years, indicated a shight
but steady growth in the length ol rugae dur-
ing this period (average: 1.4 to 2.3 mm). Rugae
growth occurred earlier in fernales, but the males
hag} more hranches.”

Measurements on 333 casts by Dr. Woelfel
indicated the fremun attachment to be 803 «
1.5 mem below the gingival sulcus of the mandibular
central incisovs; range 3.4 to 11 min. Assuming

an average-length mandibular  ceniral  incisor
(8.8 mmj), the lingual [renum attaches about
17 mm below the incisal edge ol these 1eeth,

(not Woelfel research) Daily saliva secretion:
A person normally secretes an average of 300 mL
ol saliva between meals, 300 mL while cating,
and only 20 mL while sleeping, hased on averages
fromn 600 people!

[n a survey by Dr. Woelfcl, 267 dental lyygiene stu-
dents measured their gingival sulcus depths with a
calibrated periodontal probe. The average gingival
sulcus depths lor mandibular first molars midbue-
cal were 1.5 x 0.5 mm; midlingual: 1.7 = 0.6 mm;
mesiolingual and diswolingual: 2.5 + 0.5 mm. These
measuremnents indicate that the gingival sulcus is
usually deeper interproximally. Similar measure-
ments made on the mesiofacial aspect ol man-
dibular canines (1.9 = 0.8 mm). maxillary canines
(1.8 mm), maxillary first premolars (1.9 £ 0.7 nun),
and maxillary {irst molars (2.1 = 0.7 mm) indicate
sulci slightly deeper on posterior eeth than those
vn anlerior teeth,



WWW.HIGHDENT.IR
O 3810509 Ol3luslass sl



WWW.HIGHDENT.IR
O 3810509 Ol3luslass sl



WWW.HIGHDENT.IR
O 3810509 Ol3luslass sl



476

d.

WWW.HIGHDENT.IR
O 3810509 Ol3luslass sl

Appendix

LTOWN shapes are rectanguiar. Ionger INCISogngivaily
than mesiodistaliy {lacial views).

. Crowns waper {rom the contact areas o cervical lines

fFacial views)

Crown outlines on the distal are more convex than on
the mesial {facial views) EXCEPT on mandibular cen-
tral incisors, which are known for their symimetry.
The mesioincisal angles are more square {or acute) than
the distoineisal angles, which are more obtuse (facial
views) EXCEPT on mandibular central incisors.
Mesial conlact areas are in the incisal third; dis-
lal contact arcas are more cervical than the mesial
{facial view)} EXCEPT on mandibular ceniral inci-
sors, where mesial and distal conlacts are at the same
height ([acial vicws).

Roots 1aper [rom the cervical line wward the apex
{facial and mesial views) and from the [acial toward
the lingual (best seen on an aciual wooth or model).

. Roots are wider lactotingually than mesiodisially

{comparing proximal to facial view) EXCEPT max-
iflary central incisors, where dimensions are almost
equal.

. When bent, rools often bend to the distal in the api-

cal third (facial views}.

[

—

1t.

.

Roots are slightly 10 considerably longer than crowns
(lacial and proximal views).

Crowns taper from proximal contact areas toward
the lingual {incisal views).

. The mesial and distal marginal ridges converge

toward the lingual cingulum (incisal and lingual
views).
Cervical lines on the lacial (and lingual) surlaces are
convex {curve) toward the apex (facial and lingual
views).

Proximal outlines are wedge shaped or triangular

{proximal views},

Facial and lingual ¢rests ol curvature are in the cer-
vical third (proximal vicws).

Proximal cervical lines are convex {cumve) toward
the incisal AND curve mmore so on the mesial than on
the distal surfaces {compare mesial to distal views).

. Lingual outlines are S-shaped with a concave lingual

lossa and convex cingulum, and the lingual outlines
of the marginal ridges are more vertical than hori-
zontal {proximal views).

. Incisal edges terminate mestally and distally at the

widest portion of the 1ooth crown (incisal views).
Factal outlines are morc broadly rounded than lin-
gual ouwtlines due to lingual convergence (incisal
views).
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Appendix

Although the crowns of both types of maxillary
incisors are longer cervicoincisally than mcsiodis-
tally, maxillary central incisors are closer 1o square.
Latcral incisors arc mare oblong cervicoincisally
{facial views).

. On both maxillary incisors, the mesioincisal angles

are close to 90 degrees, the distoincisal angles are
more rounded {(lacial views), but both angles are
more rounded on the lateral compared to the central
incisor {[acial views).

Incisal edges slope cervically toward the distal {facial
views). more 50 on lateral incisors (facial views).
Maxillary central incisors have crowns and roots closer
to the same lengih. Lateral incisors have proportion-
ately longer roots relative to crowns ([acial views).
When the incisal edges are aligned horizontally, cin-
gula of maxillary central incisors are ofl-center 10
the distal versus cingula of lateral incisors, which are
centered (incisal views).

Mesial marginal ridges are longer than the distal
marginal ridges {in central incisors due to the dis-
tally displaced cingulum and in lateral incisors due
to the cervical slope ol the incisal edge to the distal}
{lingual views}.

. From the incisal view, when the crest of curvaiure of

the cingulum is positioned directly downward, the
incisal edge of maxillary central incisors has a slight
distolingual twist with the distoincisal corner more
lingual than the mesicincisal corner. The incisal
ridges ol maxillary lateral incisors run mesiodistally
with no twist (incisal and mesial views).

. Mesiodistal dimmensions on central incisors are consid-

crably wider than faciolingual dimmensions (rectangu-
lar shaped}. On laleral incisors, these dimensions are
imore nearly equal {closer 1o square) (incisal views),

Mandibular cemral incisors are very symmetrical versus
lateral incisors, which are not. The lollowing are exam-
ples ol the relative lack of symmerry in lateral incisors;

n

]

O

Mandibular lateral incisors have the distal proximal
contacls mare apical than the mesial contacts. Central
incisor contacts are 31 the same level {[acial views).
Lateral incisors have the distoincisal angles more
roundcd than the mesicincisal angles. On central
incisers the mesioincisal and distoincisal angles are
quite similar (faciad vicws),

. Incisal edges ol laleral incisors have a slight distolin-

gual Lwist (relative o a line bisecting the cingulum).
Central incisors have (heir incisal edges at right
angles (with no twist) to this hisecting line {incisal
and mesial views).

The crowns ot the mandibular laleral incisor tip
slightly to the disal relative 1o the root ([acial views).

.Lingual [ossac are more pronounced on maxillary

incisors {often with a lingual pit, especially on the
maxillary lateral incisor). Mandibular incisors have
smoother lingual anatomy without grooves and pits
(lingual views}.

. Maxillary incisors have roots that are closer to round

in cross-section. Mandibular incisors have roots that
arc more ribbon-like (that is, are thin mestodistally
and much wider laciolingually}. Compare proximal
views to [acial views.

Incisal edges of maxillary incisors are often labial 1o
the root axis line. Mandibular incisal edges are olten
lingual 1o the root axis line {proximal views).

. Mandibular crowns are smaller and narrower mesi-

odistally relative to the length compared to maxillary
incisors, which are relatively wider (facial views).

. Mandibular crowns have outlines mesially and dis-

tally that are flatter than on maxillary incisors ([acial
views).

(r compared 1o i). Proximal contact points {crests
of curvature or heights of conlact) are closer to the
incisal edge on mandibular incisors (i) than on max-
illarv incisors (r} (although incisor proximal con-
tacts are in or close to Lhe incisal third of the crowns
[EXCEPT distal of maxillary laterals which are in the
middle third{, and distal contacts are more cervically
positioned than mesial contacts [EXCEPT mandibu-
lar centrals]) (Tacial views).
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. Crowns are pentagon shaped (facial views),
. Cusps have mesial cusp ridges shorter than distal

cusp ridges (facial views).

. Vertieal lahial ridges are prominent {more <o on

maxillary canines) (facial views).

. Crowns are wider faciolingually than mesiodistally

{similar to mandibular incisors) (incisal views).

Crewns taper from contact areas toward the cervical
line (facial views).

Crown outlings ave more convex on the distal and
less comvex {Tlawer) on the mesial {(acial views).

. Mesial contact areas are located in the incisal third

ol the crown (or at the junction of the incisal and
middle thirds): distal conlact areas are more cervi-
cally positioned (facial views).

. Roots 1aper [rom the cervical line toward the apex

(facial and proximal views} and frow facial toward
lingual (which is best viewed on an actual tooth or
model]}.

Roots are wider faciolingually than mesiodistally
{(compare proximal o [acial views).

1t.

If roots are hent, they more often hend toward the
distal in the apical third on maxillary canines {[acial
views). but mandibular canine roots are more likely
1o he straight.

- Roots are considerably longer than crowns (factal

views),
Crowns taper from the proximal contacts wward the
lingual (incisal views), so the mesial and distal mar-
ginal ridges converge toward the cingulum {incisal
views).

.Cervical lines on the facial {and lingual) surfaces

curve toward the apex (facial and lingual views).
Proximal cervical lines curve ioward the incisal,
more so on the mesial than on the distal surface
(compare prc)ximal views),

. Canincs (like incisors) are wedge shaped (triangu-

lar} when viewed from the proximal.

. Facial and lingual crests of curvature are in the cer-

vical third (proximal views).

. Lingual outlines are S-shaped with a concave lingual

lossa and convex cingulum: the marginal ridges are
oriented more vertically than horizontally (proximal
views),

incisal edges run from the mesial 10 the distal con-
Lact areas {incisal vicws).

Facial ouilines are more broadly rounded than lingual
outlines due o lingual convergence (incisal views),
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Appendix

Both maxillary and mandibular canine crowns are
oblang (rectangular) with the mesiodistal dimen-
sion less than the incisocervical dimension, bur the
mesiodisltal dimension is narrower on mandibular
canines than oo maxillary canines {tacial views).

. Maxillary canines have mesial crown contours con-

vex (to nearly {lat cervically) versus mandibular
canines, which have mesial crown contours more in
line with the contour of the root {[acial views).

The angle formed by the cusp ridges (slopes) of
maxillary canines is more pointed or acute {averag-
ing about 105 degrees), resulting in a sharper cusp,
compared to the broader (less pointed or obtuse)
angle on the mandibular canine, which averages

.

120 degrees ([acial views). The mesial cusp ridge of
the mandibular canine is ofien close o horizontal
when the 1ooth is held with the long axis vertically,

. Lingual ridges that separate mestal and distal fossae

are more prominent on maxillary canines than on
mandibular canines {lingual views),

Cingula on maxillary canines are large and ceniered
mesiodistally. On mandibular canines, they are olten
slightly to the distal (incisal views).

Incisal ridges on maxillary canines are straighter
mesiodistally. On mandibular canines, the distal
cusp ridge bends distolingually (incisal views).

. The distal hall ol the crown of maxillary canines is

compressed {squeczed}) laciolingually more than on
mandihular ¢canines {incisal views).

. The cusp tip of the maxillary canine is on or labial 10

the root axis line, whereas the mandibular cusp tip is
lingual (o this line {proximal {and incisal] views).
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Appendix

. Buccal ridges are present (similar to canine labial

ridges) ([acial and occlusal views).

. Usually, premolars have two cusps: one buccal and

ane lingual (FXCFPTION s the mandibular seconed
premolar, which often has threc cusps: one buccal
and two lingual) {proximatl views),

Marginal ridges are aligned relatively horizontally
(EXCLEPT on mandibular first premolars, where the
mesial marginal ridge is closer 1o a 45-degree angle
from horizontal} (proximal vicws).

. Buccal and lingual crests of curvature are more

occlusal than on anterior teeth (still in cervical third
on the Jacial but in the middle third on tbe lingual}
(proximal vicws).

. Mesial proximal contacts (heights of contour) are

near the juncticn of the occlusal and middle thirds,
and the distal contacts are often slightly more cervi-
cal in the middle third (EXCEPT on mandibular first
premolars, where mesial contacts are more cervical
than the distal contacts} (facial views),

Proximal conlacts (crests of curvalure) from the
occlusal view are buccal 1o the center faciolingually
{occlusal views).

. From the [acial, premolars are roughly pentagon

shaped {siinilar to canines) {facial view).

. The buceal cusp tip is mesial 10 the midroot axis

(EXCLPT on the maxillary first premolar, where the
cusp tip is distal 1o the midroot axis) (facial views).

i

1.

1i.

[

q-

The mesial cusp ridge of the buccal cusp is shorter
than the distal cusp ridge (EXCEPT on the maxillary
[irst premolar. where the mesial cusp ridge is longer)
flacial views).

Mesial marginal ridges are generally more occlusal
than distal marginal ridges, which are more cervi-
cal (EXCEPT on mandibular firsi premolars, where
mesial marginal ridges arc in a more cervical posi-
tion} (compare the proximal views).

. Crowns arc oblong from the occlusal view, wider

faciolingually than mesiodistally relative to anterior
tecth {maxillary premolars are decidedly oblong or
rectangular, whereas mandibular premolars are closer
lo square [or round] in shape} (occlusal views).
Cusp ridges (or slopes) and marginal ridges join 1o
form the boundary of the occlusal surlace or occlusal
1able (occlusal views).

Crowns taper from proximal contact areas toward
the cervical (facial views).

Cervical lines curve apically on the facial and lingual
surfaces (facial and lingual views).

Cervical lines curve occlusally on the proximal sur-
laces, witl the mesial cervical line more convex than
the distal (compare mesial wo distal proximal views).

. The apical third of roots bend distally more olten

than mesially (Facial vicws),
Roots (aper twward the apex (both proximal and
facial views).

. The crowns taper narrower [rom the contact areas

toward the lingual (occlusal views) EXCEPT three-
cusp tvpe mandibular second premolars.
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Appendix

Mandibular premolar crowns til 1o the lingual, so

mandibular lingual cusp tips may be lingual 1o the
reot {proximal views). Maxillary crowns do not ip
noticeably.

. The owline of the mandibular premolars are rhom-

boid in shape (four-sided with all opposite sides par-
allel), and the maxillary premolars are trapezoidal
(four-sided with only two opposite walls parallel}
{proximal views}.

(compared to p). Although lupual cusps are shorter
than buccal cusps for all premolars, the mandibular
lingual cusps are relatively much shorter than huc-
cal cusps (p) compared o maxillary lingual cusps,
which are closcr to the same lenglh (¢} (maxillary
second premolar cusps are almost equal in length)
{proximal views},

. Mandihular premolars are more square or round

from the occlusal view: maxillary premolars are
more reclangular or oblong {relatively wider bucco-
lingually) {occlusal views).

RBuccal cusp Uips of maxiflary first premolars are posi-
lioned more o the distal, and mesial cusp ridges are
longer than distal cusp ridges. These are the ONLY type
of premolars with this trait (facial and occlusal views).
Buccal cusps of maxillary first premolars are more
pointed (average: 103 degrees) than on second pre-
molars. where they are more ohtuse (120 degrees)
(facial views).

. Buecal ridges are more prominent on maxillary first

premolars (occlusal and lacial views).

- Maxillary first premolars are the ONLY type of pre-

molar most [ikely 1o have a divided root versus all
other types of premaolars, which usually have one
root (proximal views).
Maxnillary premolars have their lingual cusp tips posi-
tionecd more toward the mesial (lingual and occlusal
views),
Both maxillary premolars have mesial and disial root
depressions, but ONLY the maxillary firsit premolars
exhibit a mestal crown concavity (mesial views}),
Mesial marginal ridge grooves are almost always
maxillary first premolars and are less
1 second premolars (occlusal and mesial

Inil.

The central developmenial grooves on maxillary frst
premelars are longer (from mesial 1o distal pit) than
those of second premolars, where they are only one
third or less of the mesiodistal dimension {occlusal
views).

Occlusal cutlines of maxillary first premolars are
e asvimnelical with the lingual cusp dp pusi-
tioned more to the mesial and the huceal cusp tip
more to the distal. versus second premolars, which
are mote symmetrical overall (occlusal views).

Mandibular tirst premolar huccal cusps are more
pointed (110 degrees) versus on second premeolar,
where they are more obtuse or blunt {130 degrees)
{lacial views).

. Mesial proximal comacts (and marginal ridges) of

maudibular second premolars are more occlusal
than distal contacis {following the general rule),
whereas the reverse is true on mandibular first pre-
molars (EXCEPTION). where mesial contacts (and
marginal ridges) are more cervical {facial views).

. Lingual cusps of mandibular first premolars are very

q.

small and nonfunctional. On sccond premotars,
the lingual cusps [unction and are relatively longer
(prn_\cimal views}).

Lingual cusp tips ol mandibular second premolars
are positioned 1o the mesial (or, il there are two lin-
aual cusps, the mesiolingual is the more prominent)
(lingual views).

Mandibular [irst premolars have a mesiolingual groove
separating the mesial marginal ridge [rom the lingual
cusp. Second premolars (three-cusp type) have a lin-
gual groove separating the two lingual cusps (lingual
and mesial views).

Mesial marginal ridges of [irst premolars slope cer-
vically toward the lingual a1 abou 45 degrees from
horizontal. On second premolars they are more hori-
zontal (mesial views).

The mesial root surfaces of mandibular second pre-
molars are the only premolar rool surface (maxitlary
and mandibular, mesial and distal} not likely 10 have
a midrool depression (best seen on models or actual
teeth, not labeled in drawings).

. Mandibular first premolars are the only premolars

that have the mesiolingual corner, with its mesio-
lingual groove and low marginal ridge, pinched or
squeezed in. [orming about a 45-degree angle with
the lingual surface. This makes the occlusal oulline
somewhat diamond shaped (occlusal virws)
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. Molar crowns arc wider mesiodistally than cervico-

avclusally (lacial views).

. Crowns 1aper (get narrower) from the buccal e the

lingual: that is, the mesiodistal width on the hueeal
half is wider than on the lingual half (EXCEPT some
maxillary first molars with large distolingual cusps,
where crowns Laper to the huccal so thal the mesi-
odistal dimension on the lingual is greater than on
the huceal} (occlusal view),

Crowns taper {get narrower) from the mesial w the
disial; that is, the huccolingual widih is less on the
distal third than on the mesial third (occlusal view).

. Crowns taper (get shorter) from mesial 1o disial; that

is, the crown height on the distal hall is less than on
the mesial hall (facial view).

e. As with premolars, the buceal cresis ol curvatore

(heights of conlour) of crowns are in the cervical
one third, and the lingual crests of curvature are in
the middle third (preximal views).

Proximal contacts (beights of contour) on the mesial
are al or near the junction ol the ocelusal and middle
thirds, and distal proximal contacts wre nore cervi-
cal, in the middle third near the middle ol the tooth
(lacial views).

. Lingual cusps on mandibular molars (and mesiolin-

gual cusps on maxillary molars) are longer than buc-
cal cusps when molars are oriented on a vertical axis
{facial, mesial, [and distal| views).
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Appendix

Mandibular crowns are wider mesiodisially than
[aciolingually, resuliing in a more rectangular or
pentagon outline (k). Maxillary molar crowns have
the faciolingual dimension slightly grealer than the
mesiodistal dimension and are more square or rhom-
boid in outline (k) {occlusal views).

Mandibular molar crowns tilt lingually at the cer-
vix (like mandibular premolars). whereas masillary
crowns are aligned directly over the roots (proximal
views).

. Mandibular molars usually have two roots {a longer

mesial and a shorter distal root) versus maxillary
molars, which have three roots {the longest lingual,
the shorter mesiobuccal, and the shortest distobuc-
cal root) (facial or lingual views).

. Maxillary molars have oblique ridges that run diago-

nally across the looth from the mesiolingual (o Lthe
distobuccal cusp. compared 1o mandibular molars,
which primarily have two transverse ridges that run
directly buccolingually {occlusal views),

Mandibular sccond molars have four cusps
{mesiobuccal = 1, distobuccal = 2, mesiolingual = 3,
anddistolingual=+}witha“cross” patiern efocclusal
grooves compared 1o first molars, which maost ollen
have [ive cusps (the same four cusps as on the
second molar, plus a smaller distal cusp = 3) with

4 more zigzag cemtral proove pattern (lacial or

occlusal views: see corresponding nuunhered cusps,
not labeled as “e™).

First molar roots are more divergent and widely sep-
arated compared 1o secomd molars roots, which are
more parallel and closer together (facial and lingual
views),

. There is more aper (narrowing) from e distal

proximal contact to the cervical line on lirst molars
than on second melars due o the presence of the
distal cusp on first molars {lacial views),

I'here i1s more taper (narrowing} trom the buccal o
lingual on second molars due to their smaller dis-
telingual cusp compared 1o less taper on maxillary
[irst mwlars with their wider, prominent distolingual
cusps {occlusal views),

First molars ave more likely to have a fitth cusp, the
cusp of Carabelli (located on the mesiolingual cusp)
compared o second molars, which de not normally
have a cusp of Carabelli (lingual, mesial, and occlusal
views).

Roots of first molars are inore spread apart than these
of second melars {similar o mandibular nolars)
{lacial and proximal views).

. The parallelogram outline shape of maxillary molars

(with more acute or sharper mesiobuccal and dis-
iclingnal angles and more obtuse or less sharp dis-
lobueeal and mesiolingval angles) s more twisted
on second melars than on [lirst molars (ihay is,
acule angles are more acule and obtuse anples are
more obtuse on maxillary second molars) {ccclusal
views).
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. Primary antevior tocth crowns have bulges in the

cervical third of the labial and lingual suclaces. The
lingual bulge is scen as a relatively large cingulum
that acenpies up 10 one third of the cerviraineisal
crown lengih, and the lahial buige is secn as a promi-
nent convex cervical ridge {proximal views).

. Roots are lnng in pmpurli[m Lo ¢Crown ]ength and

narrower {thinner) mesiodistally than on permanent
anterior {ecth {facial view).

Roots of maxillary and mandibular primary anterior
tecth bend as much as 10 degrees labially in their
apical third, less so in mandibular canines (proximal
views).

. Roots of maxillary incisors bend (bow) lingually in

the cervical third 1o hall, whereas the mandibular
incisors are straighter in their cervical third (proxi-
mal views).

Primary maxillary central incisors are the ONLY type
ol incisors, primary or permanent, where the crown

is wider mestodistally than incisocervically (facial
views).
Primary incisor crowns are shorter relative 1o the
root length compared to permanent teeth (lactal
views).

. Primary maxillary canines are about as wide mesi-

odiswally as they are long incisogingivally. Mandibular
canines are longer incisocervically and narrower
mesiodistally (Tacial views).

. Primary mandibular canincs have their distal cusp

ridges longer than their mesial cusp ridges {as do ail
perimanent canines and premolars TXCEPT perma-
nent maxillary first premolars) (facial views). Primary
madillary canines have their mestal cusp ridges lon-
ger than the distal cusp ridges {which is UNIQUE 1o
only this tooh and maxillary [irst premolars).
Primary maxillary canines have mesial proximal
contacts more cervical than the distal {which is
UNIQUE to this 1ooth and permancm mancdibular
lirst premolars) (facial views). All other primary and
permancnt teeth have the distal contact area more
cervically located than on the mesial.
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