
r 

0 D 

.DentSy.com 
, 

David W. Bartlett 
. 

With a contribution by Nigel F. Fisher 

CHiJRCHILL 
. _.. LIVINGSTONE 

• 

' 

• • 

. DentSy .coll\_ 
• ' 

• 

.. 

j 

I 

, J 



 

 

 

 

 با ما همراه باشيد ...

 مركز تخصصي پروتزهاي دنداني

 
ايمپلنت ه بويژ پروتزهاي دندانيانواع ساخت  طراحي و  

و ...  يدندانسازتخصصي و جامع دوره هاي آموزشي كننده  اربرگز

WWW.HIGHDENTLAB.COM 

هاي دنت

https://telegram.me/joinchat/CDMiGT-owrZKx6o-K5PG2g
https://www.instagram.com/high_dent/


همیار دندانسازان و دندانپزشکان لابراتوار دندانسازی های دنت

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

David W Bartlett 
Se11ior Lectt1rcr/Ho11orary Co11sultct11t 

Depart111e11t of Pr()stl1odo11tics 

GI(T Dental I11stitute 

Lor1do11. UI( 

W ith a contribut ion by 

Nigel F Fisher sos Fos RcPs 
Const1ltant/Ho11orary Senior Lectt1rcr 

lJ11it of Rcstorati\1c De11tistr\r 

Gl(T Dental lnstitL1te 

Lc>11dc)11. lJI( 

CHURCHILL 
LIVINGSTONE 

~ 

• 

BDS PhD MRD FDS RCS (restorative) 

EDINBURGH LONDON NEW YO RK OXFORD PHILADELPHIA ST LOUIS SYDNEY TORONTO 2004 



همیار دندانسازان و دندانپزشکان لابراتوار دندانسازی های دنت

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

CHURCHILL LIVINGSTONE 
An in1pri11t of Elsevier Lin1ited 

© Elsevier Li1nited 2004. All rigl1ts reserved. 

"fl1e rigl1 t of David W Bartlett a11d Nigel F Fisher to be ide11tified as authors of tl1is vvork l1as 
. been asserted by then1 i11 accorciance vvi tl1 the Copyright, Desig11s and Pate11ts Act 1988 

l\o part of tl1is publication 1nay be reproduced, stored i11 a retrieval systen1, c)r tra11smitted i11 
a11y for1n or by a11y n1ea.J1s, electro11ic, mecha11ical, pl1otocopyi11g, recordi11g or otl1ervvise, 
,,,·itl1out ei tl1cr tl1c prior permissio11 of tl1e publishers or a lice11ce permitting restricted copyil1g 
in the United Kingdo1n issL1ed by tl1e Copyright Licensing Agency, 90 Totte11ham Court R()ad, 
London W1 T 4LP. Pcrn1issions n1ay be s0L1ght directly fro1n Elsevier's Healtl1 Scie11ces Rights 
Dcpart1nc11t i11 Pl1iladelphia, USA: pho11e (+l) 215 238 7869, fax: (+1) 215 238 2239, e-n1ail: 
hea lth1--,ermissio11s@clsevicr.corn YoLt 1nay also con11-1lete your request on-line via the Else\' ier 
horr1e1-,age (l1 ttj-, / /'vV\l\'Vv .elsevier.c<)111), by selech11g 'Custon1cr SL1pp<1rt' a11d the11 'Obta i11ing 
Permissio11s'. 

First pL1blished 2004 
Repri11ted 2006 

TSB!'\ 0 443 07282 5 

British Library Cataloguing in Publication Data 
1-\ catalogue record for this book is available fro1n tl1e British Library 

Library of Congress Cataloguing in Publication Data 
A catalogue record for this book is ava ilable fron1 the Library of Congress 

Note 
Medical kno\-vledge is cor1stantly cl1a11gin.g As ne\1\1 infor1natio11 becomes available, cha11gcs i11 
treatme11t, procedLtres, eqL1ip111e11t a11d the Lise of drL1gs beco111e 11ecessary TI1e aL1 thor, 
co11tributor ai1d tl1e publisl1ers l1ave, as far as it is possible, take11 care to e11sL1re tl1a t the 
i11formation given in this text is accL1rate and Ltp to date. Hovvever, readers are stro11gly advised 
to con.fir111 tl1at the i11formatio11, especially ½ 1ith regard to drug L1sagc, con1plies 'vvith tl1e la test 
legislatio11 and sta.J1dards of practice. 

ELSEVIER ••:·•·· '\ .. , 

www.elsevierhealth.com 

Working together to grow 
libraries in developing countries 

1v1.vw.elsevier.con1 i \V\v1.v.bookaid .org I ,v1v,v.sabre.org 

ELSEVIER !?c?n~!!?. Sabre foundatio11 

Pri11 ted i11 Chi11a 

The 
publisher's 

policy 1s lo use 
paper manufactured 

from sustainable forest s 



همیار دندانسازان و دندانپزشکان لابراتوار دندانسازی های دنت

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

Preface 

____ _ ·drn in~ and understar1di11g c) f tl1e co11cepts. clS ,,veil 

-=- :.'."'_;:: :--Ltbt lcties. ()f fixed cl11d rcn1c)vable 1)r()Stl1odo11-

- _ - .' l1 ugcl~· cc>111plicated L,.Y the ra11 ge a11c! variet_y of 

::-- :-.l·n1 , that 1Jaiients ca11 prese11t tc) tl1cir de11tist. 

- ==-- '-'dSL' is ciifferent . cc:111 be tackled i11 a 11L1111l)er of 

-=: - dtl d LIS Ltall:y i11\1c)!,.res c-l ,,ariet)1 c>f cli 11ical discir>lir1cs. 

-. .: -=~~: tl) tl1is 111L1st be tl1e c.te,1elc>p111e11t (1f dc11tal 111aterial 

.... ___ .:.:-:>. ,\·h icl1 has n1ac!c a 11rofot111d i111pact L11JOl7 

--= _::-:ll'nt t>ptic>11s that l1ave l1eC()111c a,!ailablc i11 111,lll)! 

_ .::.~c.l si tt1c:1 ti c> ns. This b(H>k. is tl()t i11tc11dcd to be tl1e 

.: _ :~::::i,•l, text c.>n 1Jr c>st l1c>dcH1tics bc,t tl1e reader is 

encot1raged tc) l1ave a reaso11al1le lc,,el c)f prost l1c>dc)nt ics 

before L1si 11g tl1e book .. 

ln tl1is cur rcr1t c11\' iro11111e11t c.>f rapicl cl1a11ge. the 

teacl1i11g of prc>sthc>dCHl lics to sc11ior u11der gradL1c:1te 

stude11ts. vc)catio11al a11d general 11rc1fessio11al tr21i11ccs. 

els ,,,,ell as stL1cier1ts L111dcrtaking specialist traini11g. 

is cc>r1sidcrcd b,1 tl1e ,1u.tl1ors t c1 l)e best c-tcl1ie,,ed b\1 
' -

r a11 ge ()f cli11ical si tuatic>11s. ctsk.s 

SLl itable st1ggestio11s and tl1cr1 

cc.H1 siderec! C>pi11io11s. 

tl1e reader tc.> 111ak:e 

inforrns l,v g1,,111g 

IJa,1id \1\7 Bartlett 

~igel F Pisl1cr .... 
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Vital bleaching 

inical details 

- 30-year-o ld lady presents to your surgery 
::rriplaining that her two central incisors are 
3":a,ned and that she would like them to match 
- 2 ,. other teeth (Fig. 1.1 ). She has been a smoker 
..::,. 20 years and is unwi lling to stop; otherwise, 
- 2 r m edical history is clear. What treatment 
::)-.1ld you provide and what are the re lative 
= ::vantages and d isadvantages of each method? 

Cli nical observations 
- he periodontal condition is good. 
Tne sta in remains despite a thorough prophylaxis. 

- ne patient is not concerned about the colour match 

'.)f the crown on the maxil lary premolar. 

The sh ade gu ide has been used to show the pat ient 
i:he orig ina l colour before any treatment has been 
commenced. 

All the maxil lary and mandibular incisors are unre­

sto red and gave a vital response to the electric 

oulp test. 

The cause of the sta ining rema ins unclear but may 
oe related to the smoking. 

Co mplicating factors 
':11<.1king 111a}' c<)11ti11L1e to discolc)tl r tl1c teetl1 (111d tl1e 

;(:1ie11t needs to l1c i11for111ed c)[ t l1 is pc)ssibil it~7. 

Fig . 1.1 Discoloured maxi llary cent ral incisors of unknown 
aetio logy. 

Fig. 1.2 Tet racycline stain varies in intensity from a brown­
yellow discolouration to a more intense blue- grey. The more 
intense the sta ining t he longer it takes to bleach the teeth; it 
can take up to 6 months to achieve an improvement in the 
appearance of the teeth. Often the cervical margin is resistant 
to bleaching and the overal l appearance of t he teeth is brighter 
rather than whiter. 

Tl1e pat ic11t J1 c.1s cl l1igl1 lip l i11e cllld \.\rl1e11 s111ili11g sll()\.\ 7S 

th e gi11 gi\1,d 111argi11s c>f tl1c 111axillar)1 i11cisor tcet l1. 

Although the diagnosis remains unclear, 
what are the potential causes of this 
discolouration? 

Lxt r i nsic st,1i11 i 11g. 

'Ietr(1c,·cli11e ( l ' ig. l .2 J. - ~ 

H.ercdit,1r)1 ca L1ses (e.g. de11ti11c)ge11csis i1111Jerl'ccta. 

,-1111c!()gencsis i1r1pe1·rectc:1 l . 

FIL1oride (1-'ig. l. 3 l . 
~ 

Loss of vi t ,1lit v. -

I Lcredit(u·,, cc1L1scs arc Ltnlik.el_y as tl1e cfl'ects \\'Ot1 ld be 

tviclcsprcad. si111ilarl:y S() for b(>tl1 tl L1 oride a11d tetracJ1c!i11l' 

s1cli11i11g. ,\llhC)Llgl1 flLtc)riclc (-111<.I tctrac5rcli 11c stai11i11g ca11 

be 111ore localized. all teeth dC\'Clc.>i1i11g at the tin1e ol' 

ad111i11 ist ration c)f tl1e tet1·c.1c,1cl i11c or t1tl()ridc \·VC)ttid be -
cll'fcctcd. It i\'C)Ltld be rcaso11able tc) sL111pc>sc. t l1ercJ'orc. 

tl1at t l1e first 111olars \·\'<)L1ld be stained. l1L1t t his V\'as 11ot 

tl1e cc.1se. As t l1c stai11ing is localized. s111ciki 11g \·\'as 
~ ~ 

idc11titlecl ,IS t l1c n1ost like Iv ca Lise. 
-

What are the options for treatment to 
improve the appearance of the teeth? 

Blcacl1in g. 
~ 

\ 'er1ccrs. 

('rO\·\'llS . 

CLINICA L PROBLEM - SOLVING IN PROS - r OJ::•.- :::~ 1 
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1 VITAL BLEACH I NG 

Fig. 1.3 Fluorosis usua lly presents as brown and w hite localized 
speckles, together with an overall whiter appearance of the 
enamel surface. The brown discolouration is normally whitened 
with b leaching but the whiter areas are often more resistant. 

Bleaching 

Darke11 i11g of tcetl1 CclLlsed b_y agei11g is pc)ssibl_y C)11c C)f the 

1nc)re co111n1<>n for1ns or discc>lc>ured teetl1 ,111d n1av be 
~ 

sL1ccessfL1llv treated vvith vital l1leacl1i11g. i \ l thoL112.h t l1c 
~ .. ~ 

caL1sc of age-rclHled stai11s is ofter1 difl icLilt tc) ide11til)1
• it is 

SLlspected that t l1e darl~er colc1L1r is forn1cd fol lc>\•\· i11g \<\'car 

<>I' tl1e e11an1el. so expc)s i11g the L111dcrlyi11g yellc>vv cc)lc1L1r 

c>f de11ti11e. l)cr1ti11e itself alsc> te11cls tc> dc1rl~e11 \•\' i th age. 

\ 7ital L-,lec1c l1i11g relies L1pc111 tl1e act i<111 of h_ydroge11 1Jerc>xide 

prodLtcts ,,vl1ich are ,tp1Jlicd. for extc11d.ed ti111cs. clc>se to 

t l1e toc>tl1 surfaces. rrl1e SL1pcrox icle ic)tl. \<\rhicl1 is relcasect 

fro111 tl1e ra.pidl:>' decEtyi11g l1}1droge11 ,..,erc)xide 111c)lecu le. is 

higl1l:y reacti,·e a11d break.s do1'\1J1 stai11s c>f' orgc-111ic c11·igi11 

vvitl1i11 tl1e enan1el and de11ti11 e (Fig. J .4 ). 

Successful bleacl1ir1g 11cec.ls goc>cl case selectic)11 

(l~ig. 1. 5). DilTere11t people perceive cc)IOL1r diffcrc11tl)1 a11cl 

\•vhat a1)pcars accepl c1ble to <)11e persc)tl n1a~1 11c)t be tc) 

so111eo11e else. rrl1c 111ost co111111011 lv rcse,1rcl1cd ,·ital -
l)!Cclcl1i11g r)rOdLlCtS are tl1ose C()J1tai11i11g a 101

¼) S()ILttio11 

c.> f' carbc1111ide t)croxicle. 'l'h is n1atcrial break.s dc>v\1 11 to 

forn1 a 3o/c, solL1tio11 or l1J1droge11 !)Cro.xide a11d urea. 

I ,h\t the tin1e of vvriti11g. tl1c legc1lizt1tic)n rcgardi11g Lhc L1se 

cJI' carbc:1111ide peroxide t llclt delivers levels abc)\7e (l. l <;;, 

l1:ydrogc11 peroxide is Ltnclcar.J Tl1e carbc1111ide peroxide is 

usL1,tll_y del ivered in a ,1iscous gel tl1at is applied cl<)scl~' lo 

Fig. 1.4 Treatment completed. The patient had vital bleaching 
using carbamide perox ide placed in a vacuum-formed appliance 
and used the system f or 3 weeks. 

2 CL INIC AL PROBLEM - SOLV I NG IN PROSTHODONTICS 

Fig. 1.5 Bleaching should be cons idered on teeth w ith small or 
preferably no restorations. The most successful resu lts are 
usually achieved with age-re lated changes or when a sl ight 
change in tooth co lour is requested. Intense stains take longer 
to whiten. 

the tcctl1 i11 a CL1stc>n1 -111c:1dc. vact1t1n1-!'c1r111ed trav. ' !'he -
,1pplia11cc sl1c)L1lcl l)e cc>ntourec.l to jLlSl belo\1\' tl1e gi11gi,,al 

111c1rgir1s to redLicc tl·1c J)Ote11Lial i'c)r gir1gi\'ctl irritatic>11 

\·\'hicl1 111igl1t rcsL1lt fron1 seepage c1f pcroxicie. 1\ spacer. 

cc)111111011 l)1 die re lief. is ctt)l"Jlied to the slLt(!_y n1odel or tl1c 

tecl !·1 11ccdi11g blec1cl1 i11g. 'l'he t l1icl(11css <>f tl1e tra)1 sl1ot1 Id 

be c1 rc>L1r1d l 111111. 1101 S<) tl1ick tl1at it caL1ses disc<>n1!'c1rt. 

·r11ese prodL1cts are 111c)s( succcssfL1 I if' tl1e J"Jatic11t 

v,'ca rs tl1e tray's. l c>adcd vvith tl1e pcr<>xi(lc. for Ltp l <) 3- -t 

hc)urs a da,1 f()r abC)llt a 111()11111 . r1·t1is is LISllctlI,, i11 tl1e - ~ 

c,·e11i11g a11d ca n sc)111etin1es be exte11ded C)\1er11ight . Tl1e 

clJ)J)licatic)11 t in1e 111c1}' differ bet\·\'ee11 J)rodL1cts. For n1c)re 

i11tc11se stai11s. sucl1 as th<)Se fron1 tetracvcli11c. it n1a\· - . 

tak.e 3- h n1<)11tl1s tc> JJroclt1ce a sctccessl'ul result . II' patie11t~ 

de) 11ot Lise tl1c pr(>c!Ltct eacl1 da}1 tl1ere is i11sL1flicie111 ti n1e 

l'c>r tl1e l1)1clrogc11 tJeroxidc to bleacl1 tl1e tectl1. Tt is l1clpfu: 

bef(>rc treatn1c11t to Lise c1 shacte guide to 111atcl1 t l1 tl1c: 

stai11cd teetl1 a11d. if 11ossible. to take a pl1otc,grapl1 c)f t l1c: 

teetl1 for the patie11t·s rccc1rcls. S<>n1c 111a11L1factt1rer:-­

SL1ppl)' ·po1·\'er bleacl1i11g· prc.>dLicts. ,,,l1icl1 co11tai11 a lll t)ft" 

c< >11cc11traLed l1}1drc>gc11 pcrc)xide: these bleacl1 tcetl1 a: 

tl1c cl1e1 ir side. I lo111e l1 lcacl1i11g a11d ·iJc1,,vcr bleacl1 i11g 

cc1 11 be Ltsccl in cc111jL111ctic)11 le> prO\'ic.le a11 c1cceptab~::­

cl i11ic,tl resl1lt. There is s<1n1c ,tcivantage lc) po\·\'er bleacl1.r:~ 

as tl1e dentist 111ai11t;:1i11s c<>ntrol cir t l1c ble;-1cl1i11g ~"Jr1,L'.:.1:: 

a11d dc>es 1101 h,1vc tc> rel)1 <)11 the l)aticnt ·s 111c>ti,·c1ti t111 ,~ -:.: 

co111plia11ce \•\'it l1 i11strL1cticJ11s. 
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i-\ rcltiti\1el~/ con1n1on con1plicatio11 c)f \1ital bleacl1i11g is 

cer\1ic,il de11tir1e se11sitivity. If tl1is beco111es a prc)blen1. tl1e 

treatn1e11t sl1c)L1ld lJe discc)11tint1e(l. So111e patients are \1vill ­

ing tc) acccJJt a rni11or degree c)f disco111fc>rt in an effort tc1 

acl1ieve cl cl1c1nge in col<.)Ltr <Jf thei r tectl1. 1\r1otl1er possible 

co111plication is tl1at tl1e effects or tl1e l1leachi11g 111cry reverse. 

TJ1is varies vv itl1 each patie11t a11(1 is i1111Jossible fl> predict. 

" Veneers 
Co111 pc>sitc c)r pc)rcelai11 \1e11eers cen1entcd tc1 tl1c labic1l 

su rfaces c)f tl1c 111axillar_y i11ciS<.)rS \,viii illlJ)rC)\rc tl1e 

appc,:1ra11ce of tl1e stciined Leet 11. r 11 tl1is case. tl1e l1igl1 liJJ 

line 111c1v 111ak.c tl1e 111c1rgi11 ci r the \1e11cers visible ,,vl1en tl1c 
J '-· 

pa t ie11 t s1niles. i\l thoL1gl1 tl1is 111 i gh t 11 cit be a r1 i111111ecliatc 

problcn1. tl1c ce111e111 111argins of tl1c \rc11eer ca11 1,tke LtlJ 

st,1i11 a11(i beco111e visil-ile (Fig. l .G) . Stai11 cEtn clevelop 

citl1cr as cl result <.>I' a breakdc)vv11 ,lr1d Llptak.e of dieta r:y 

1JrodL1cts ir1to tl1c co1111Josite IL1te cH· fro111 caries de\rel<.)pi11g 

at cir ber1catl1 tl1e 111argin. 
~ 

Vc11eer preparatic>11s ca11 citl1cr Lie finisl1ed close to tl1e 

ir1cisal edge (Fig. J . 7) ()r the i11cisal edge of tl.1e to(>t 11 

reduced i11 l1eigl1t bJr 1 rn1n or 111<.)re tel JJern1it ar1 0\1erlap. 

'l'h e I a ttcr is LlSL1allJ1 preferred b_y tl1e de11 t,-tl tee l111ic ia11 

becaL1se it allc)\,vs fclr tl1e ir1trodL1ctio11 C)f a trar1sl L1cc11t 

porcelai11 in cised edge. I-f()\•vevcr. L1_y tal< i11g tl1e ver1eer ()\!Cr 

the i11cisal edge a11d 011tc) tl1c pc1lc1t;;1l SL1 rface tl1ere is a risk. 

th ttt tl1e porcel.ain n1c1y fractL1rc frc)111 l1igl1 lc)ac.i i11g f(1rccs 

of tl1e C)pposi11g teetl1. especially (iL1ring ar1terior cxcL1rsi\1e 

n1c)ve111e11ts of tl1 e n1andilJlc. 

. 

' 

Fig. 1.6 These veneers, from anot her patient, have failed for a 
variety of reasons. The colour of the veneer is too opaque and 
could have been improved with more translucent cements. 
Some manufacturers produce water-soluble try-in pastes, 
allow ing the dentist to estimate the appearance of the veneer 
after cementation. These veneers were 5 years old and had 
begu n to stain around the margins. The mesia l surface of t he 
central incisor shows some underlying dentine, emphasizing the 
oroblem of undercuts on curved teeth. The technician has been 
Jnable to f inish the porcelain around the mesial surface to 
overcome this and more tooth preparation is needed to reduce 
the curvature of the tooth and el iminate t he undercut s. The 
gingival condition has also deteriorated partly from the deficient 
n-iargins and also from the patient suffering from xerostomia . 

V IT A L BLEACHIN G 1 

Fig. 1.7 Veneer preparation on a lateral incisor. The contact 
point is maintained and t he f inish line has not passed onto the 
palatal aspect along the incisa l edge. 

i \11other pote11 tial proble111 \·\' it 11 i 11d irect vc11ccr 

tecl111ic.}Ltes is tl1at u11dercuts c;.:111 be i11acl\1ertc11tl_y created 

<)11 the i11ter1_Jrclxi111al Sllri'aces <.lf ca11i11es c111d teetl1 

vv ith sig11ifica11t cc)11vex sl1apcs. 111ctl~i11g tl1e laboratclr:y 

productio11 difficLtlt. FL1r tl1er to<.)tl1 preparation vV<.)L1ld lie 

11ecessc1r\1 t<.) re111ovc tl1e L111dercL1ts. In1bricated i11ciS()rS 

\.\!ill ,1lso introdL1ce un(iercL1ts bet\l\!CCn acijacent teeth. 

111c1k:i11g \'e11ecrs cor1trai11dicated (Fig. 1.8 ). 

lvic1k.i11g te111porar_y restc>ratio11s for in(iirect veneers is 

difficL1lt \:Vitl1ot1t co111prcl 111isi11g the prepared surf,1ce for 

tl1c detii1itive restoration. If a der1ti11e-bo11di11g c1ge11t is 

Ltscd tC) retai11 tl1e te111porar:y rcstorc1tion .. the st1rface 

beco111es co11ta111i11ated a11d a clea11 bo11d lJct\.\!ce11 

definiti\rc restcJratic111 and tl1e Ll>l)th ca1111ot be acl1ieved . 

Ideall_y. lJreparatio11s ft)r ir1clirect \re11eers sl10L1lcl 11ot pass 

tl1rougl1 tl1e cc111tact p<.lints 011 c1djace11t teetl1 bccaL1se. 

L111less tl1.e \reneers arc ce111e11ted 'i11.ritl1i11 a \rer:y shc)rt ti111c. 

Fig. 1.8 Making ind irect veneers for im bricated incisors is 
cont ra indicated w ithout preparing t he interproximal surfaces, 
which might then dr ift between the t ime of preparation and f it 
of the veneers. 

CLINICAL PROBLEM - SOLV IN G I N PROSTHOD ONTICS 3 
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1 VI T AL B LE A C H I NG 

drifti11g ,t11d closLlrc c)I' the gap ca11 c>ccL1r. S<) prcvel7ti11g 

ll1e accurate titt i11g elf' tl1c \'C11eers. 'l' l1c appcara11cc <)f 

i11c.lirecl ve11ccrs cc1n be cxccllc11t ,t11cl gc11crctl]:y Sllf)eric>r 

l(l direct \'C11ccrs. \vl1ich ca11 apJ)ear 111clJl(lCl1rc)111,1lic. 

Rece11 1 ly. sc)111c 111c111L1l'actL1rcrs l1c1\1e cJvercc)111c tl1is J)r<Jhlc111 

b:v 111c111L1fc1ctL1ri11g 111icr(l l1_ybrici co111i1(Jsitcs \·\' itl1 ,1 ra 11gc 

(ll' shctcics a11d <)f)acitics. givi 11g t l1c cli 11icia11 grccttcr 

ccJntr<)I c)\'cr t l1e linal a11pcarc111cc <JI' tl1c rcstclrali<ll1. 

Crowns 

('c)11vc11tio11al cr<)V\'11S i11 th is case \·\'C)l1 ld r1<>rr11c11l,, be 
~ 

c<J11siclcrccl Cl\.'erlv clcstrL1ct i\'e. 111 p21rticL1lar. 111ct,il­

ccra111ic crc)\o\'11S ca11 c>ftc11 clJ)J)ear brigl1t a11d slig\11]), 

c>pa4ue. ·r11is is bccc1L1se tl1c cc)11st r ucti<)11 c>f tl1is type c)f' 

crc)\·\'17 reqL1 ires a11 in11er n1ctc1l cc>p i11g of bctvvee11 (). 3 a11d 

(). S 177177 tl1ick:i1css covered l:rs, ,111 opaqL1c !)C>rccl c1 i 11 lcL)'cr 

c)!' (J. 3 111111. ()n tc)p of this is applied t l1e acstl1ctic ,,cneer­

i11g ccr,1111ic. "l'<l acco111111cldate these three la,1crs 1n a 

4 C LI N I CAL PROB LE M - SOLV I NG I N P ROSTHODONT I CS 

111c11111cr tl1at allcl\·\'S for a SL1f'licie11t thick11ess fc>r tl1e 

\'e11ccri11g ccrc1n1ic tc) prcJc.!L1cc a 11c1tL1ra l- look:i11g resLtlt 

requires sL1bstc1ntial tc>c)ll11Jrer>ar,t tio11. ' l'l1c risk. c>f cl,1n1agc 

tc> tl1e pL1lJJ ca11 be signilica11t. A ll-cer a111ic cr CJ\•\' IlS ca11 

<Jl'tc11 prc)c!Ltcc a11 aestl1clic result SLlpcrior t<) 111etal- cera n1ic 

cro,-,,11s a11d sl1clL1 ld be cc)11siderccl ,,vl1e11 a11 opt i111L1n1 

cc>s111ctic rest.tit is cssc11t ial. 

Able to differentiate the causes of d iscoloured 

teeth . 
Management of discoloured teeth using vita l 

bleaching t echniques. 
Underst and t he action of hydrogen peroxide. 

Complications of using ind irect anterior veneers 

and full coverage crowns. 
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Non-vital 
bleaching 

Clinical details 
Th is patient attends your clinic requesting a 
crown on the maxillary discoloured central 
incisor (Fig. 2.1). There are no medica l complica­
tions. The tooth was traumatized 6 years ago 
and root-treated soon after, but has gradually 
discoloured over the succeeding years. The 
patient's adjacent teeth are unrestored and 
otherwise the dentition is unrestored. What 
will be your advice and give reasons for your 
treatment. 

Clinical observations 
There is no radiographic evidence of apical pathol­

ogy and the tooth is symptomless. 
The obturation of the root ca nal is satisfactory. 

The corona l seal is intact. 
There is no clinical evidence of periodontal disease 

. 
or caries. 
The diagnosis of the staining is a non-vita l tooth. 

Complicating factors 

There are 110 co11111licati11g fc:tclclr S. 

Why do non-vital teeth stain? 

Tl1e 111ost lil-:::c!,, cause <)f t l1e c1iscc)lc,t1ratio11 is the 
~ 

breakdo11\'11 of blood pign1e11ts \•Vitl1i11 tl1e cle11tine- pL1 l11c:1l 

cornplcx. Tl1e l1ae111oglolJi11 l,real~s dclV\' 11 tc, J1rodt1cc tl1e 

stai11s associatec.i \,vitl1 the dr1rl-:::e11i11g. Tl1c scvcrit)1 of tl1c 

discoloL1r atic.)11 varies bct11\'ee11 {J,1tients. l,ut ca11 l,c \'er_'.I' 

Fig. 2.1 A non-vita l discoloured incisor. 

inte11se. ,'-\11 tl(ld iticH1c1l cause c2t11 be bacterial leal-:::agc 

bctV\'ec11 c<)r<H1,tl restc)ratic)r1s ,-t11d the i,u l1J cl1a111ber. Tl1is 

111,rs! expla in \-vl1)1 sc,111c root-ti lled teetl1 ca11 discoloLtr 

\tears alter ro<)l canal trcat111e11t. E,,e11 tl1e darkest stai11cd 

leetl1 c~111 respond ,veil tc) 11011-vital L,le,1cl1i11g Lecl111iqt1es. 

What are the options for treatment 
in this case? 

K<)11-vrt,tl bleachi11g. 

\'c.'11eer. 
(.~r()V\'ll. 

Non-vital bleaching 

Lil-:::c \'it,d bleacl1i11g. tl1e ,ict ivc agcr1t is l1_'.11drc.)gen 

peroxi(i c. t\11_'.I' tc)c)t!1 co11sidcred fc) r no11-11 ital ble,ich ing 

sl10Ltld !1a,,e a11 i11tac t cc)rc)tlctl seal. be ,,vc l.l C)l,tL1ratec.i \,,,itl1 

gt1tta J)ercl1a a11d l1ave 11c) radiograpl1ic evicle11cc of 

disease. 

( ;L1tta pcrcl1a sl1c)Ltlcl be rcr110,,ed tc) belovv tl1c lc,,cl of 

tl1e gingival r11argi11 i1.1 the root c,111als and a11:f re111ai11i11g 

restoratii 7C 111c1terial. such as cc)111posite. re1110,1ccl fro111 

the bucc21l sc11·f'ace c)f tl1e ,-tccess cavit)!. It is i111pc)rta111 le) 

Lise a 11c)11-c11d-cL1lt i11g bt1r tc) sc1fel)' re111c)\!e tl1e gtitta 

1,ercl1a to a le,,el 3- -l- 111111 dc)1·\'ll tl1e rc)cll ca11al to prc,,e11t 

tl1c pc,ssil)ilit_'.I' c)f stai11 rc111,-ti11 i11g arc)u11c.l tl1e ccr,1ical 

111argi11 c,r tl1c tOC)tl1 . ... 

It is i111port,111t to e11sL1re tl1at ct11 ctcleqt1ate seal is 

prcsc11t bclth apicall:y ,111cl cc)rc)11a ll:y. -r11ere is a i,c.Jtential 

l'c)r sc1111c lcakaue elf t l1e l1vclrogc11 perc1xic.le tO'i·\'ctrds tl1e • b ., '--

ctt)iCcll tissL1es a11d a l1arcl base is likel_y tc) redt1cc tl1at r isk. 

Tl1e l1ard L,ase ca11 be n:1adc fr<.)111 glass io110111er. zinc 

i111<)sphate or a cc)111posite. and sl1ot1ld l)c pl,tced abo,re t l1c 

gutta pcrcl1a tc.l seal t l1c ca11ctl i'ro111 tl1e l-:Jlec1cl1ing age11t . 

,,\ sl Llr r_'.I' 0 r S()d i Lll11 perbc.)r a te a 11 d 3 C)1
} ;) ( l ()() \'()ls) 

!1_ydrc,gc11 pcrc)xide is JJ!,tccd i11to tl1e access cl1a111L1er. 

vvl•1icl1 is scaled ,,vit h CC)tto11 \·\'ool a11d a ten11,c,r ar:y ce111c11t 

(1,'ig. 2.2) . 1\11 alter11ati,1e is tc) Ltse a prc)prictar:y bleach ing 

age11t st1cl1 as 3 51'.{1 carba111idc perc)xide. Tl1e tc111por,-trJr 

111aterial can l,e 111,1de fro111 zi11c oxidc- ct1ge11c)I. iJOl)' ­

carl,c)11ate. glass io110111er or CC)tllJJOsitc. rJ'l1e 1,c1tie11t is 

re,·ie\•vecl \·\'itl1i11 2 \•\'eeks a11d tl1e process repeatecl t111til 

t l1c colc)tlr is i111prc,\1cd to the 1,atic11t ·s satisf,1ct ic.J11 

( Fig. 2. 3 ). '!'lie res Lt Its are usL1ctll.Y sccr1 \·\!itl1iJ1 a fc: \·\' 
~ 

\•\'ecl-:::s. L1t1t ii' it is 11ot st1ccessfLtl \l\' il l1i11 tl1at ti111c otl1er 

C)JJti<)11s sl1oulcl l,c co11siclereci. ()fter1 tl1c 111<)st resist,1nt 

site fc)r l1lc,1cl1i11g is arc_,u11d tl1c cervical n1c1rgin and C)lll<) 

tl1e root sL1rface. '1'!1is are21 rcn1a i11s dark: a11d resistant 

eve11 to i, rcllc)11gec.l blec1cl1i11g. Tl1e c)tl1er opti()11s fcir 

i111pro\'i11g tl1e c111l1cara11ce ,,vere discL1ssed i11 C.~,tse 1. 

Veneer 

It is difiict1lt tc.) n1atcl1 siJ1glc pc)rcelai 11 rcstc)ratio11s to 

11,-itt1ral teetl1. i\lasl(i11g se\'erel)1 darl-:::c11ed 11c.J11-v ital teetl1 

V\'itl1 eitl1er direct C)r i11dircct rest cJ ratio11s is ,-tlsc) prc.ib­

len1c1lic. 11v!c)deratel\1 darke11ed teeth c,111 LISL1ctlly be -
restcired \•\'itl1 tl cc)111l,i11aticH1 c)f a11 opaqL1e lt1ting cc111c111 

r 1 ~ !Pd I r 11. 1 n n f"'\ r, 1 c I\ I'! r f""\ 1 \, I "' I":. I 1\1 0 0 r\ < T U f"\ f"\ r\ td T 1 r C 
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Fig. 2.2 The gutta percha must be removed from t he root canal 
and to a dept h below the gingiva l marg in. This w ill ensure that 
the hydrogen peroxide can reach al l parts of the coronal t ooth 
tissue. Further reduction is needed apically to provide sufficient 
space for a base. 

a11ci a porcelain \1e11eer tl1at has a lctyer of OJJaqt1e 
pc)rcelai11 011 tl1e tit st1rfacc. bt1t tl1is \-Vill increase the 
tl1ick11ess of tl1e ve11eer. -1~00 th ick a \1e11ccr ,,vill JJroduce 
a lal1ial 1Jrc>tL1lJcra11ce of tl1e restc>ratior1 a11d ,1ffect its 
a1Jpcarance. 

6 CL INI CA L PROB L EM - SO LVING IN PROSTHO DON T I CS 

Fig . 2.3 The bleached tooth nearly matches the adjacent one 
and is sufficiently lighter for patient acceptance. 

Crown 
Nor111ally a 111ctal- cer21n1ic cro,,vr111ccds a l. S-111111 tJrepa­
ratio11 011 tl1c L1L1ccal sc,rfacc to create sufl1cier1t space for 
t lie n1etal a11d tl1e i1c>rcelai11. lf 1. 5 111111 is re111ovcd fro111 
tl1is l1L1ccal SL1rfacc tl1cre 111igl1t 11ot be suffi cient lJulk: of 
tl1e rcr11ai11ing l< H)tl1 tc1 Sllpport tl1e cc)re. a11d a post ,-voL1 ld 
tl1e11 l1e 11eedcd tc) st1pJJ<1rt a cro,,v11. Bleacl1i11g the tooth 
i111pro·vcs tl1e a1Jpearc111cc a11ci elin1i11atcs tl1c 11eeci for a 
crovv11. 1.1\!l1at 111ak:cs L1lec:1cl1 ing tl1e ideal treatn1e11t For tl1is 
tootl1 is tl1at it is C>l l1er,,visc t1nrestoreci. 

: ~earning; o_utcorraes_· • -
c'°. ~~c ±~ ~ - - - • -

To understand why non-vital teeth stain. 

How to bleach non-vital teeth. 
To appreciate the difficulties of restoring root­
treated upper incisors. 
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All-ceramic crowns 

Clinical details 

This 46-year-old woman is dissatisfied with the 
appearance of her composite veneers (F ig. 3.1 ). 
They appear to be lifeless and stained and she 
would like them replaced . 

Clinical observations 

She has a moderately restored dentition. 
There is no active periodontal disease or car ies. 

The incisal relationship is Class I. 
Periapical radiographs of the teeth show no apical 
changes and pulp-vitality tests give a positive 

response. 
The diagnosis of the staining is deterioration of 

the existing composite veneers by partial leakage 
around the margins of the restoration and wear of 
the material sufficient to require replacement. 

What are the options for treatment? 

Replace ,,vitl1111etal- cerc1111ic cro,,v11s. 
l{epl21cc ,,vit l1 all-p<)rcelai11 crovvns. 
Ijcave alo11e c111d 111on itt>r. 

Bo_x 3.1 Impression materials f or crown and br idges 

Silicone {addition cured) 

Fig. 3.1 These discoloured anterior composites are poorly 
shaped, sta ined and need replacing. 

,'-\ ll -pc>rcelair1 crovv11s LISUcill:y l1avc a better 21ppeara11ce 
tl12111 n1etal- cera111ic tlt1es. bL1t t l1e er1cl result ,,,rill depe11d 
t<1 a great cxten t LI p<)tl the tccl111iciaJ1 . Botl1 t:ypes of cro,1v11 
\•vii i 11eed sigr1ific2u1t a1110L111ts of tooth redL1ct it>11 and 

~ 

11citl1er ct>u ld be considered conservative of tootl1 tissue. 

What impression technique should you use? 
Tl1e 111<1st co111n1tl11 l:y Ltseci i1npressio11 111aterials fc1r fixecl 
1Jr<>stl1oclor1tics 21re pc>lyetl1ers or silico11es (Bt>x 3 .1 ). 
]\1f a11L1factL1rers clain1 that pc1l1,ethcrs are h:ydropl1 ilic. yet 

tl1c:y still reqL1 irc a dr:y c1nd clea11 preparatio11. Silico11es 
arc gc11crall~)' ,1ccepted to be sligl1tly less h11drc1J)l1ilic, l1ut 

rece11tl:y so111e n1anL1factL1rers l121ve i11troduced 1nore 
l1yclr<1pl1ilic silictl11es. 

Tl1e 11ced !'or gi11giva l retractio11 ,,vill c1epe11d up<111 
i11clividt1al circt1 n1sta11ces. 1f tl1e preparation is supragi11-
gival ()r ctt tl1e gi ngi'val n1argi11 there is prol1al") ly 110 11eed. 

SLtbgi11gival prcp,:tratio11s 11eed gingival retraction. partly 
tc1 pre,1er1t l1leed i11g but also to act els a pl1_ysical l")arricr 
an cl retract tl1e gin gi,1cd tisst1es. 

Th is is probably t he most common ly used impression materia l in general practice. It is elastic and reasonably rig id and is 
available in a variety of formu lations: gun del ivery systems with a low, medium or high viscosit y or putty- wash mix. Most of 
t he impression materia ls are hydrophobic and do not t ake good impress ions in wet cond itions. Sil icone is a very accurate 
material and dimensionally stable over long periods of time. Most manufacturers use d ifferent cont rasting co lours for two­
phase impressions but recently a few have introduced one-phase mater ials similar in texture and viscos ity to a well-known 
polyether material. 

Polyether 
Unlike si licones, polyethers have a higher rigidity and make particular ly good impressions for implants because of their 
resistance to teari ng. The mater ial is not stable in wet cond it ions and must be stored dry. It is particu larly rig id and sometimes 
liable to tearing. Bridges or mobi le teeth may be inadvertent ly removed or extracted if they have not been blocked-out pr ior 
to tak ing the impression. 

Hydrocolloids 
Practitioners, main ly because of the cost of the system, rarely use reversib le hydrocollo ids. Irreversible hydrocolloids are 
commonly used for the opposing impressions but lack suffic ient accuracy. Irreversible hydrocolloid impressions need casting 
w ithin an hour as they quickly become susceptible to moisture changes in t he atmosphere. 

CL I NICAL PROBLEM - SOLV I NG IN PROSTHO DO N TI CS 7 
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3 ALL - CERAM I C CROWNS 

Fig. 3.2 These preparations are correctly prepared to provide 
sufficient retention for conventional meta l-ceramic crowns. 
There is a sharp mesial angle on UR 1 which would make the use 
of a Procera scanner difficult. 

Special tr;_1:;1s ,i re ge11cr;_-1llJ! 11t1t rcqL1ired sti lc)11g as the 

cl1cise r1 stc)ck. tri:1_ys arc st1ilicie11tl:y rigid. ·rhere is litt le 

dilTerer1ce i11 tl1c acct1racJ1 c)f' an in1r)rcssic)11 V\'hc11 usi11g ,1 

111ctal cir rigid -plastic stticl~ trc1:;1. Sttick tra_ys 111adc frc1111 

llexible plas1ic ~ire 11ot suitable as theJ., vvill flex t111der 

lc.iad a11d distc.irt tl1c i111prcssicH1. Stc)ck. tr;.1J!S arc t1sL1,ill:y 

pcrfc.iratecL ;-\ specia l traJ' is 11ecessar.>r \.\'hen t l1e arcl1 

l'cir111 is grossl_y al'.l11or111,il (e.g. rcp,tired cleft palates or 

\rl1e11 the arcl1 is n1ucl1 lc)11ger tir vvider tha11 ca11 be 

c1cccin1n1c)dated bv a stocl,;: travl. Di11lctt11ics ca11 ciften - ~ 

arise \·\'l1e11 tr.>' i11g lei lake a11 i111J)ressio11 of cl last sta11di11g 

111olar becat1se tl1e i11111rcssio11 ca11 c1ftc11 'drag' distall;/. 

l :st1al l,1. a stock tra,, ca11 be 111c.idiliecl L·r,r tl1e additio11 elf 
~ ~ 

acrJrlic resi11 or i111pressitln co111l1ciL111d distc1ll:i tc.i C<Jver tl1c 

si11gle stc111d in g tc)c)tl1. 

How do conventional crowns gain retention? 
(~cJ11ve11tic1r1al crcJ\·\'t1S gai11 re1e11tic111 fro111 tl1e sl1a1Je <ll' 

tl1e preparcJtio11 (fig. 3.2 l. 1\dl1csivcl:y ce111e11tecl crov,T11s 

rel:;1 Cll1 tl1e lute tel prcl,1ide tl1c rete11t ic1r1. 'l'l1e le11gtl1 a11c1 

ta1Jer of a preparatic)11 are tl1e 111ost i111pc)rta11t factors in 

tl1e rete11tio11 cil' cc111\'C11tic.H1a llv ccr11e11ted cro\•\'llS. ~IcJst 

crc)\,\'J7S are placecl vvitl1 a \'Crtical patl1 t)f i11scrti<111. 1'c) 

llllSeat a Cf()\•\' ll ii lllUSt citl1cr be !)Lilied ()rr in the sa111c 

dirccticln. b.Y t l1e patiet1l chc,-\' i11g stick)r fclclcls c.ir b.Y tl1c 

cle11tist. 111 111c)st cases tl1c tar)er acl1ie\'ec.l sl1<1t1ld l)e 

bct\1vcc11 ll)0 and 13°. Shc1rt clinical cro\1\'11s create prc)b­

le111s elf rete11tio11 a11d vvil l lJc disctissecl later. 1\ lo11g 

prcpc1rati<111 cc:111 als<i crec1te 1Jrc.lble111s. I11creasi11g ll1e 

ler1gth of tl1e preparc1tio11 i11creases the risl~ of i11trcldL1c­

i11g c111clcrcL1ls. \,,,l1icl1 ca11 i r1 tt1r11 n1akc tl1c crclvv11 
~ 

c.liflicLllt to nt. 

Where do you finish the gingival margins 
for crowns? 
'fl1c 111argi11s ell' cro\•v11s 1Jlacccl at clr jL1st l1elc)\·V tl1e 

gi11gival 111argi11 ,.,,ill l1a,1e a less d21111agi11g effect cln tl1e 

pericidc111tal tisst1es ~-1r1cl )'et 111ai11t,1i11 a satisfactcir)' 

c1ppeara11ce ccH11parcd tel cro\,\'I1 111a.rgi 11s placecl st1bgi11-

givall~l. t\ s11bgi11gi\'cll 111c1rgin er1cc)urages plc1t111e bt1ild­

Ltp. l1i11clerir1g adcqt1,tte access tci l<J<1tl1-lJrt1shi11g a11d 

i11crectsir1g tl1e 11otcr1tial l'tir ~1erioclo11tal disectse. Tl1e 

111cdiL1111- tel lc111g-tern1 rcsctlt 111igl1t be rccessic111 of tl1c 

8 C LI NICAL PROBLEM - SOLVING IN PROSTHODONTICS 

~i:1~:\·ul 1i~sL1cs a11d ex1Josurc C.)f tl1e n1c1:-;._:~ :· ~~1l' crci,, ·11. 

It :, r'L'llL'r th(1t tl1c de11tist 1Jlaccs tl1l" ~-=- i'. !l n1argi11 

~t1rrd:::::!1gi,·(il ly ii' 1l1c ctpJJeara.11ce is 11c)l ir11i' •:tci1111ir jtist 

l1elli\\ tllL' 1i11~i, al sLtlctts tc1 allc.)\-\' clea11i112 c:11d red Lice 
~ -

the p1itc.>111ia1 '.11r l)L't·i c>d<)Ilti:il c.l iseasc. If tl1e 111c1rgin n1 ust 

be placecl ~Llbgi11gi,·,tl l~ if sl1clttlcl be pl,1ced at l1al f the 

cleptl1 of cl l1eal1l1~· gingi,·,tl SLdctis. 

rl,l1c preparali(lll sl1<Jt1 ld l'c>ll<)V\' tl1e 11att1ral C<l t1tl)llr 

elf tl1e gi11gi\'al 1issL1cs a11d is particLtl arl:y dc111ct11di11g 

i11ter1Jroxin1c:1llj1• .i-\ cc)111111c)ll li11di11g \•\"itl1 pretJt-trat icJns is 

tl1at tl1e 111t1rgi11 is ct1t i11 ,1 singlL' plane ratl1er tl1an 

fc1llo\1\Ti11g tl1e gi11gival co11toL1r. ·rhis results in scctio11i11g 

c1f tl1e i11terclc11tal cc11111ccti\'e ti ssL1e Htt;..1c l1 n1c11t l'r(1111 

\·\·l1ich follcivvs pi:llJillar}' rccessio11. cc1t1si11g tl1e fa111il iar 

·11L111cl1ed-c1L1t' ,ttJl)earc-111ce betvvcc11 crcivv11s. [\.11 adcli ­

tic)11al co111plicatitin is clfte11 lJLlccal gingi,1al rccessic)11 

,,vl1 icl1 cxpc)ses crc1\\'ll n1argi11s prc\1iot1sly bt1riec1 l1er1c21tl1 

tl1e gir1gival tisst1es. 'l'l1e citl1cr rclc\1a11t f'eatL1re arc1Lt11d 

tl1e 111arui11 is tl1e e111croe11ce a11°lc of tl1e cro\,vn. If t l1c b t:' b 

cro\•\Tll is n1adc toe) l)ttlboL1s it l)eco111cs Q\!er-co11toured 

cu1d 11L1sl1es tl1e gi11gi\'cil tissc,cs otit,,\·ards. 'lhis i11creases 

tl1c risk. for 11lc1(1t1e rctc11tio11 a11d tl1e de\'elo11111c11t of 

pcriodclntal disease. Ccln\1erselJ1, if tl1e cr<1v,·11 is Linder-

cc111to11red tl1c i.·IJJIJeara11cc is cc>r11pro111ised ' 111 i:lll 

i111por ta111 area. 
l)orcelai11 l1as a \-\'e,1l,;: l'raclt1rc rcsista11ce i11 tl1i11 

sectio11 a11d 1 l1crcfore tl1e 111argi11 sl1ould be 1Jre1)c-tred 

to l1L1tt jc)i11t. ·-ro i1111Jro,rc tl1e appeara11ce of 111ct,1l 

cro,,..,11s tl1e 111etal c,111 l1e CLll bacl( fro111 tl1e .. l1ucct-tl 

sttrf'acc a11d tl1c n1argi11 fi11isl1ed i11 pc.)rcela i11. 'l'l1is 

i111prci,1es tl1c tr;_,11sl t1cc11c:y or tl1e restoratio11 at this 

r11ost criticctl Sl1rface. 

What types of porcelain crowns are 
commonly available? 

Higl1-st rc11gtl1 cc.)res. 

l)ressed-gl ass cera 111 ics. 

i\!Iillcd porcelai11s. 

l ' i:1pil larJ' tecl1niquc. 
('1\ 1)- (,AlvL 

1\.1! etc-tl- cera 111 i c. 

High-strength cores 
e.g. Tr1ccra111 (\rita Zc1l1111'abril~. Had Sackir1ge11. Ger111a11_y ) 

'fl1e crc1\·Vll ccl11sists of t \·\'tl laJrcrs. 'l'l1e crc)\,-\r11·s stre11gtl1 is 

deri\'ctl frc.H11 tl1c i1111er cclrc 111c1de fro111 I11ceran1. vvl1icl1 

is cl glass a11d c=1lun1i11a 111;..1terial. a11cl overlaid vvitl1 co11-

\!CJ1tic111al pc.)rcelai11s tc) in1prc)'i'C tl1e appcara11ce. fir1c 

alt1111i11a pO\·\'der is applied to clll abs<Jrbe11t rcfractcir;1 clic 

a11ci a11.>1 residLta l pores are filled \:Vit l1 111oltc11 glc:,ss to 

prc.iduce a de11se. cr:vst,tll i11e cc1rc strL1ctt1rc. 'l'l1c ccire l1as 

l1igh strc11gtl1 a11d elastic 111cldt1lu s, l)tlt tl1e in1pro,7cd 

stre11gth is sacrificed fc)r a pc)c)r ap11eara11cc. Aciditio11all_y. 

tl1c l1igl1 ccH1te11t of alt1111i11c1 111.al~es it rcsista11t to 111c.)St 
~ 

acids. 111c1l.;:i11g adl1esive bc111di11g dif'ticL1lt: th tis 11c111-

adl1csi,1e ce111e11t is Ltsecl to cen1er1t tl1e crovvns (l•'ig. 3.3). 
~ 
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Fig. 3.3 lnceram crowns These very hard crowns allow light to 
di f f use t hrough and so rema in t rans lucent, but t heir mono­
chromatic co lour can make them appear a littl e bright . 

l11ccra111 crclv,·11s \•\'ere ;:1111<)11g t l1e tirst gc11eratio11 or 

tl1e 11evver ;:dl -ccran1ic crc..>,,,·11s a11cl c;:111 prociucc ,1cce1;,t­

.._tl1le rest1lts. l{c)\-\'evcr. t111li kc tl1 e 11cv,,er clc,·elc.)p111c11ts. 

1!1c crov,·11 rctair1s a rc1tl1cr glass-lil\.e a11pe;:1ra11cc. ,-1ltll<lugl1 

tl·1is is l)ala11ced b_y its rep<1rtcdly l1igl1 strc11gtl1. 

Pressed-glass ceramics 
e.g. E111press (Jv<lc la.r \ 7ivadc11t. Scl1aa11. l.,iecl1te11stei 11) 

r .i kc I11cera111 crc)\·\'llS. t l1c cro,,' 11 CC)t1111rises t\·\'O h-1)1ers: ,111 

i1111cr 111aterial 111ade fron1 E111JJress H11d a11 llLttcr layer 

111,1de l'ro111 cC)ll\'C11ti<>11al p<ircelai11s. '1"!1c C)11ter la:yer is 

tl1i1111 er tl1a11 i11 T11ccra111 crc.l\1\' 11s: tl1is is 11eeded tel 

i111prove tl1e surface lir1isl1 a11c.l cl1ar.._1cteristics ratl1cr tl1a11 

tc) 111ak:e the crov,,11 ·s apJJearc111ce acce1Jtal)le. ' l'l1c En1prcss 

cc)rc is 111c1de Ltsi11g tl1c losl -\\'ctx tecl111iguc. \i\/ax is i:ipf>l icci 

tc) ct pl10s1Jl1atc-l)o11dcd i11,,cstn1c11t 111atcrial a11d. after 

bt1r11-c>Ltl. a lcucitc-rci11fc)rced glass cera111ic is prcssecl 

L111der 11rcss11rc i11tci tl1c sp.._1cc lel't b)1 tl1c \\'i:IX (l·'ig. 3.-:l:L 

rrl1c Iii SLtrface ca11 be acid-etcl1ed \-\'itl1 l1_ydrcifluc)ric acid 

to allC)\,V ctcll1csi,,c bci11cii11g. 
~ 

t :11like n1illed ccrc1n1ics sucl1 ,-1.s JJrc)cera . pressed-glass 

ccrc1n1ics are !10111e.ige11cc)LtS. Jvf cist tee1l1 llcl\'e a con111lcx 

cc>lc1u r co11sisti11g C)I' .._1 variet \' ol' sl1ades. Ho,,,·e,1cr. tl1c 
~ -

b111l\. ()1' ct11 l~111press cro,,v11 is 111011e.icl1ro111atic a11c.l. 

Fig. 3.4 Empress crowns are an example of pressable ceramics. 
The crown is made using the principles of the lost wax 
techn ique. Most of the crown is made f rom Empress apart from 

t he surface finish. 

AL L - CE RAM I C CROWNS 3 

Fig. 3.5 Preparations f or Procera crowns (Nobel Biocare, Sweden). 
Idea lly, crown preparations should have rounded surfaces to 
allow t he laser scanner to dig it ize the model su rface accurat ely. 

Sharp angles are poorl y recorded. 

altl10L1gl1 so111c i11dividL1al cl1aracteristics arc i1C")Ssil1le to 

b11ild i 11t<1 tl1e C.)Llter lc1Jrer of tl1c crcl\.-\.'11 ,,vitl1 porcelai11. tl1c 

in 11cr sl1ade ren1ai11s tl1e sa111e. 

Milled-porcelain cores 
l)rc.)cera (~obel Bicicare. c;otl1e11burg. s,,vcde11 l 

'fhe cc)11cept is 11c)t unlil\.e tl1at of I11cerar11. l1ut i11 tl1is 

case cc) r111)uter-co11tr c)lled tecl111ologJ' i s Llsed to 111ill tl1e 

coJJ i11g to a 1)re-c.leter111i11ed thicl\.11ess. 'l'l1e '"rorl<i11g die is 

scc1n11ed l1J1 a sappl1ire prol)e arid CC">11verted i11tc) data. 

,-vh icl1 is cl igitizecl a11d sent l)J' c-111ail to cl laborE1tor:y vvith 

a co111p11ter-co11trolleci 111illi11g 111acl1i11e. Tl1e i11got is 

n1ade frcJ111 a11 alu111 i11iL1111 <Jxide pc>vvder. The C)Lttcr sttr­

face. lilze l11cerar11 cr<)Vv11s. is n1ac.le fro111 co11ve11tiot1c1l 

JJ<Jrcela i 11 ( t'igs 3. 5 a 11d 3. 6) . 
rfl1e fit c)I' these crovv11s is 11or111all_y excelle11t because of 

t l1c 111illi11g tecl111iq11es Llsccl to 111c111uf,-1.clurer the core. 

('011\1e11tio11al cera111ic is t)verlaid 011to tl1e core and is 

respo11siblc fc>r the i111pro,,ecl tra11slt1ce11cy cc)111pared tc> 

n1ctal- cera111ic crovv11s. Tl1e 111.aterial car1 be acll1esively 

bc>r1dec.l to teetl1. l)rc>cera pc1rcelai11 can be usecl to n1ak.e 

si111ple tl1ree-t111it l1ridges (Fig. 3. 7) or ,,e11eers. 

Capil lary techniques 
(~aptelz (Scl1c)Ltla11der & Davis. Letcl1, .. ,,ortl1. CJ() 

Tl1e crci,-\111·s basic structL1re is sir11ilar to co11vc11tio11al 

111etal- cera111ic cro,,,,11s except tl1at tl1e cc)re is 111ac.le fro1n 

a precic>t:ts n1etal. A series of ,1vax strips. i111preg11ated 

" . 

Fig. 3.6 The def initive Procera crowns fitted for t he patient in 
Fig . 3.5. The crowns have a hard and strong inner core, but 
overlying it is convent ional porcela in which provides the 
charact eristics of t he t oot h. The marg ina l f it of these crO\'.'lS 1s 

genera lly accepted to be part icularly good. 

CL INI CA L PRO B LEM - SOL VING r. ~:: ...... ;: -_ -- - , - ~: - - -
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3 A LL - C ERAMI C CROWNS 

Fig. 3.7 Procera bridges. An all -ceram ic simple cant ilever bridge 
crown is made by cementing a preformed pontic onto the 
retainer. This often means that the interdental contact is long or 
broad, which might affect the appearance. 

v\' ith gold ct11d platinL1111. c1.rc apt)liecl to a refr;;1ctor_y die. 
' l'l1e die is he21tcd to l'JLtr11 c)l'f the ,!\'ax. leav i11g a 111etal li c 
stJbstrL1ctu re O\!er ,,vl1ich porcelai11 is applied to produce 
tl1e cro,,v11. 

These cro,-v11s are reported tc) have i111provecl 111argi11.a l 
tit a11ci bie.>co111patibilit)'. Tl1eir appeara11ce is LlSLtall}' 
vva r111er thi.-111 that of co11,1c11tional n1et cil -cerc1111ic crovv11s 
becat1se tl1e _yello,,v colot1r fro111 tl1e gcJld core reflects tl1c 
light (Fig. 3.8) . 1'11eJ' arc reported to require less bt1ccal/ 
racia l redt1ctio11 and are therefore n1c)re ce.> nser\'ative c)f 
too tl1 tissL1e. U11til rece11tl:y. ctdl1csivel_y bcindi11g prccioLtS 
a llo,,s tc> teeth V\1as unreliable. but a recent n1aterial l1as 

J 

overc<.>111c tl1is proble111 (P2111a\ria 1.;, : l(urctrcry. Japan). 

CAD-CAM 
Cc)n1pt1ter-aiclcd desig11/ co111plt ter-a ided 111a11uf act Lt ri 11 g 
systen1s cut block:s <)f porcclai11 tc> prodL1ce i11la_ys c)r 
crC)\1v11s fro111 digitized i111ages c)f crc)vvn 1Jreparatic)r1s. 
1' h.is 1ncthod uses con\1e11tio11a l porcelctins l)ut th ey are 
111a11L1factured uniqL1cl~1. 1\lthougl1 tl1is tecl111iqL1e l1as 
bee11 ava ilable for so111e ti n1e. its use i11 general pri.-lctice is 
fair]J, li111ited . a lthougl1 tl1c tecl1niqL1e 111igl1t bec<.)111c 
n1c)re \iVidespread i11 tl1e fL1tL1re as tecl111olog:y clevel<.)ps. 

Metal-ceramic 

Tl1e co11\1enti(H1al a11d 111ost co111111011lJ1 useci tecl111ique 
utilizes tl1e l'Jond bct'il\1ee11 porcelai11 a11d 111etal tl1at is 
achieved at l1igl1 te111peratures. The type of n1eta l can \'ar11 

Iron, higl1 gold/ lo,1\1 11011-prccious 1netal t<.> lo,·v golcl/ l1igh 
palladiL1111 or 1100-precious 111etal. Tl1e l1igher tl1e pallac.liL1111 

Table 3.1 Characteristics of gold alloys 

Gold type % gold Consistency 
- -··-· -

1 85 Soft 

2 75 Medium 

3 70 Hard 

4 65 Extra hard 

10 CLINICAL PROBLEM - SO LVING IN PROST HODO N T IC S 

Fig. 3.8 Captek crowns are made by layering gold- and 
pa lladium-enriched w axes to create a core, over which is placed 
conventiona l porcelain. The strong core can make this type of 
crown conservative of tooth tissue. The crowns on UL2 and UL3 
are metal-ceramic; those on UL 1 to UR3 are Captek. 

allo:v the hctrcler it is to solder u11its tc)getl1er Cl'able 3 .1 ). 
St1fficic11t space is 11eeded fro111 tl1e tc)()tl1 preptu-ation to allcJ\·V 
for tl1e opaque porcelc1i11. \l\1l1icl1 l'Jcinc.ls to the 111etal. c111d tl1e 
co11ven ti o11c1l porcclai11 vvl1icl1 cre21tes the ai'Jpear;;1nce. 

What cement lute should you choose? 
For 111ost cc)11ve11tio11c1IIJ, preparecl tcetl1 the choice of 
cen1e11t lt1te is 11orn1all51 arbitri.-1r11 a11.d clepc11ds c)n 
i.11di\ridLtal t'Jreferen ces . 'J'l1cre is so111e l..,e11efit i11 using 
11011-adhcsi,,e ce111ents as tl1e)' pcissess a degree c>f 
retricvabilit)1. bL1t tl1ere is probabl)i little cli11ical clifference 
i11 L1si11 g c1 glctss iono111cr cen1 e11t c111d. sa1r. zi11c pl1ospl1ate. 
clIJc:1rt fro111 flt1oridc leach \o\'itl1 111e fcJrmer. Acil1csivc 
ce111ents \l\1il l i111pro\1e tl1e rctc11tio11 of sl1ort clit1icc1l 
cro\,v11s. The cl1oicc or cen1e11t for IL1ti11g all porcclai11 
cro,l\'11s is shc>,,v11 i11 ·1·;;1l1lc 3. 2 . 

How do you take the shade of a crown? 
Sl1acle ta l.::i11g ca11 \'ctr)1 i11 co1111Jlexit11• fro111 a si11gle sl1ade 
tc1k:c11 fron1 a guide to tl1e i11clt1sio11 of surface cha rac­
teristics c111d custo111-111acle guides if i11dividual featl1rcs 
neec.l t<.J be incorporated . T11 n1ost cases. tl1e sl1c1cle shoL1ld 
be tak:e11 in 11atural d,1)1ligl1t or daJd ight-prodt1cir1g la111ps 
a11d at the begi1111i11g or the appoi11t111c11t. Qu ick gl,1nccs 
ctt tl1c ncttural tootl1 colour ,,vill produce tl1e best n1atcl1. 
21s tl1e rcti11a rapidl1, beco111cs l)leache<.i \Vith prcJl011gecl 
staring. \o\1hicl1 distc)rts colour perceptio11. E11st1rc tl1at 
there are nc_) brigl1t colot1rs in1111ediately adjacent (e.g. 
lipsticl(. cl<.Jt l1i11g ). rfl1c 111ost difficL1lt tootl1 tc) 111atcl1 is a 

Stress level Examples 

Low Sma ll in lays 

Moderate Onlays/i nlays 

High Onlays, thin castings, full crowns 

Extra high Clasps, crow ns, denture framework 
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Table 3.2 Which luting cament to use for cement ing crowns 

Adhesive cements 

Procera 

Empress 

Meta l- ceramic 

Captek 

Non-adhesive cements 
(including glass ionomers) 

Metal- ceramic 

lnceram 

sir1glc cro'vv11 i11 a11 otl1ervvisc t111res lc)re(l de11titio11, 
cs1)cciall:y a11 t1i1per in cisor. 

ldec:dl1,. tl1c tecl111ici,tr1 shoLilc! be i11volvecl \.\ritl1 tl1e 
shade selectic)11. but tl1is is not al,,vays fec:tsi ble c:tnc! tl1e 
cli11icia11 ,vill 11ccd to prc)vicie a StJi tal)le prescriptio11. Tl1is 
is ge11erally acco111pl ishccl b:y usi11g a p<)rcelai11 r11a11t1-
l'act11rer·s shc:tcie gL1ide. l' l1e c>11c 111ost c<J111 111cir1l_y used is 
\ 1itEl I.un1ir1 Vact1t1111 (no,,v rena111eci Vitapc111 C.~l,tssical) . It 
is rcasonc:1l1l_y logical in la1rot1t c111d si 111 ple tc, use. ()f the 
four sectio11s A. B. C ctnci D. A l1ues ctrc ora.11ge. B l1ues are 
yello,v. C greJrisl1 yello\.v ar1cl D greyisl1 reel. Eacl1 sectio11 
i11crcases chrc)n1c1 fro1n 1 to 4. Tl1e 111ajorit1r of 11att1r,tl 
teeth ,vill f,111 ,.vitl1i11 this range. 

ALL - CERA M I C CRO WN S 3 

t\ sl1ort look at several 11atural teeth \l\7ill usuall'v 
~ 

i11dicate tl1e !1 ue as r11ainl1r orange or yello\l\r: tl1us tl1e 
initial selection is 111adc fron1 i\ or B. ,vith tl1e appropric1te 
degree of' chroma. For lo,ver ,,a l ue ( gre_yer) versio11s of ;\ 
shades. select from grot1p D: fc)r !C)\.\rer value B shades. 
select fro111 grot1p C. 

It is \ ier1, helpful to 111ak:e a dra\1\ring of tl1e tootl1 to be 
cro,l\r11ed c111d indicate partict1lcu- characteristics to be 
i11corporated (11eck. effect. incisal transluce11cJ'· check: 
lines. etc.) and to specify the surf ace textL1re and level of 
glc:1ze. as these factors ,vill ha\1e considerable influence 
011 ho11\! nc1tL1ral tl1c fir1isl1ed crovvn will appear. 

Learning outcomes 
O Managing failing anterior restorations. 
o Understanding the principles of preparing crowns. 
G Selecting all-ceramic crowns. 

• Cementing crowns. 
O How to t ake a shade. 
e Choice of impression materials for making crowns 

and bridges. 

C LIN I C AL PROBLEM - SO LV IN G I N PROSTHODO "J T CS 11 
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Ceramic onlays 

Clinical details 
This patient suffers from regurgitation erosion 
an d needs restorations on his premolars as 
pa rt of a more complicated treatment plan 
(Fig. 4.1 ). There are no medical complications 
and his symptoms of reflux have recently been 
controlled with medication. 

Clinical observations 
Both teeth give a positive response to the electric 

pulp tester. 
There is sufficient i nteroccl usal space for the 

resto rations. 
The restorations are part of a fu ll mouth rehabilitation. 

The diagnosis of the tooth wear is regurgitation 
erosion and a parafunctiona l activity. 

What are the options for treatment? 
Direct co111posite l)t1ild-t1ps. 
f ndircct c<Jn1positc. porcel,1ir1 or 111ctal c)11la_ys. 

.-\ n1alga111 resl<lrati<)r1s. 

Fig. 4.1 The pre-operative appearance of t he patient in Case 4. 
:;,estoring the palata l surfaces eroded by gastr ic acid can be 
achieved w ith direct or indirect adhesively bonded materia ls, 
~ oinned amalgam, glass ionomer or an electi ve root t reatment. 

c_;1ass ic)11c.ln1er. 
Electi\!e roc)t treatr11e11t V\'itl1 cc.)11ve11tional post 

arid cc)re. 

Direct composite build-ups 
Tl1ese are tl1e si1111Jlest rcstc.H·ati<)tls ;:111d rely lllJc.i11 tl1e 

strc11gth of the bcl11d betvvee11 the t<)oth a11d cl e11ti11e­
l,or1di11g age11t/cc)r11posite to reta i11 tl1e restorrttic.J11. 

T'l1ereaftcr. tl1e co111posite car1 be used as a core fc.lr a 
co11\7e11tio11,-1l c r<)vv11 c.lr l1secl ,-is the dclir1iti\'e trec1t111e11t. 

1~1, e advar1tage <)f us i11g a co111i1l)Site a11d a dc11ti11e­
bo11dir1g 21ge11t li11l<ed L<l 1l1c tc.icl tl1 is tl1e l1igl1 l)cH1ci 
stren~tl1. ,,,,[1icl1 is sufficie11t fc.lr reter1tic.J11. 1\dditic.J11al 

~ 

l'or111s . st1ch ,is pi11s c)r grc)O\'CS. c::1re 11ot needed. !11 

aclditic.l11. becat1se tl1e l)o11d is the r11c1jc.ir rcte11tive fe;-1tt1re. 

re1110,1,-tl llf tootl1 l isst1c is 01111, rcqt1ired if caries is 1)rcse11t 
a11ci it is tl1ercf<1rc a 111ore cc.J11servati,,c tecl111ique. 

Direct con1posite ca11 lie difl ict1lt tc.l place. especial!1, 

arot111d cc)11 tact po i11 ts. 1'\ I tl1 l1t1gl1 t 11 ere ;-1rc a n Ll111L1er lll' 
rece11t 111atrix bands. vvl1icl1 are reportecll11 c;-1sier tc> Lise 
a.11d produce a 111ore cc.i11sistc11t cor1tact pliir1t. tl1is still 

re111ai11s a cl i11ic;-1ll.Y de111;-111di11g lccl111iqL1e. 
'l'l1c CClre is retair1ed betvvee11 tl1e clc11ti11e-l1<)11di11g .. 

age11t a11ci tl1e tcl<ltl1 Sllrface. \lost n1oder11 de11ti11e-
~ 

l)<l11di11g agc11ts l1a\rc appr<)Xin1ately si111.ilar bond 
strc11gtl1s t<) c11an1el a11d denti11e. Tt is 1,clie,red tl1at tl1e 
stre11gtl1 <1f tl1e bo11d results frc)111 t l1e r11icrc.i-111ecl1;-111ical 

tags c)f tl1e bondi11g E1gent pe11etratir1g tl1e de11ti11al 

lLtl,Llles a11cl i11filtrati11g tl1e l1yl)rid lct>'er. Tl1e l1ybrid lc1J1er 
is tl1c p,1rtiallJ1 de111i11cralized SL1rf21ce Clf tl1e c.le11tir1c. 
,,vhicl1 acts so111cvvl1at lik.e a s1,<111gc a11c.i i11to \1vl1icl1 tl1e 

lcivv-\riscosit>1 rcsi11s pe11etrate. 

Indirect onlays 
Eit.l1er co111pclsite. pllrcelain c.)r 111eta_l-bascd 011lays Ctill 
be t1secl to rest<1re tl1e cort,11al st1rft1ces. 1\gai11. these 
111,-iterials rel>1 011 the bo11d stre11gth bct,,vee11 tl1e de11ti11e­

bci11di11g agent a11d tl1e tooth t<) ret;-1i11 tl1e restl)ration. 

Fig. 4.2 These teeth were restored with an ind irect porce la " 
reta ined to the teeth by a luting cement using a dent re­
bonding agent. 

CL INI CAL PROBLEM - SO LVIN G I N PROS - - :::::•,- _: . -• -



همیار دندانسازان و دندانپزشکان لابراتوار دندانسازی های دنت

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

•• 

4 C ER A MI C O N LAYS 

Tl1e ,1dvantclge of a11 i11direct tech11iqL1e is that the tech11i­
cian co11trols tl1e co11tact poi11ts (Fig. 4 .2) . Nlain la ini11g 
co11tact poi11ts ,-vith direct tecl111iqL1es can be di111cult. 
cspeciall:y \\:hen there is little tooth tissL1e re111ai11.i11g. 

Recc11t developn1c11ts in i11direct cc)1npcJsites l1ave 
overco111e tl1e earl}' proble111s of stai11ing a11d fract Ltres. 
·rogetl1er vvith all ceran1ics. tl1e 111c1st i111portar1t princ iple 
is to ensure tl1at on la;rs are sufficie11tly thicl< to resist 
fracture. Porcelain a11d indirect con1posites are ,,veak: in 
thin. sectic)11 . Therefore. at leclSt 2 111n1 of i11terc)cclL1s,1l 
space sl10L1ld be left to overco111e tl1is prol-,len1. 

• Amalgam 
111 tl1e prese11t case. the cavitJr lack:s co11,1entio11al rete11-
tio11. ,,vhich '"'OL1ld be needed for a11 a.111algan1. rl'l1crefore 
undercL1ts vvoulci be necessary Ltnder11eath the buccctl 
cusp and probably cl pin on the palatal 111argin. rl' l1e LlSe 
of pi11s l1as reduced over rece11t years becaL1se of tl1e 
cievelo1-,111ent of adl1esives; ho\l\re,1er. it is ge11erally 11ot 
prude11l to reJJ, L1po11 the adhesive bone! bet,-vee11 c1n1,llga1n 
and tootl1 to provide rete11tio11 of a restoration. Pins. slots 
and grooves and L111dercL1ts. ,,vhere appropriate. arc st il l 
needed to create the L1ecessary rete11tion for a111alga111 
restoratio11s. 

In Ll1is case. SLtbstantial a1110L1nts c)f tootl1 '"' C)L1ld 11eed 
re111oving to create an unc.iercut 011 the buccal \.Vall. 
together vvitl1 pi11s a11d groO\TCS to aid reter1tio11 C)i' a11 
a111alga1n. 'fl1erefore. it is 11ot tl1e 1nost appropriate 
n1atcrial to use to restore this toc)ll1. If a11 a111alga111 ,-vere 

,.. ' ' " ' ,.. • ' "n" D I C: '" C f'I I \/ I 1\1 r. I 1\1 P R ()~THO DO NT IC 5 

used it ,,vould al111ost cerra1:::, 
crovvn for its linc.11 restoratio11. 

Glass ionomers 
(~l,tss io11c)111ers adl1cre to e11 a111e l a11c ...:.:'1:i.tr1c. bL1 t their 
b<)11d strengtl1s clo 11ot approach tl1c)::--e 1.1i Lll"'t1ri 11c>-bo11di11g 
age11ts. Son1e c Ii 11ici a 11s Lt SC sa11d, ,· ic l1 re5tL) ra l icJ11s to 
rcstc1rc l1rol-ce11-dovvr1 teetl1. Tl1e area (>I° c!e11ti11e cxpc1sL1rc 
con1bi11ed vvith tl1e relati,re]J, lo,,v l-,011d stre11gth bet,.vee11 
tl1e glass io11on1cr c111ci tl1c de11tine is L111l il~el~· tc> l1e stro11g 
c11.c)ugl1 to retai11 tl1e rcstc)ratic111. E,,c11 tl1e l1e11cli t of the 
co111posite bo11di11g tc) the c11c1111el 111a;1 11(1t o,·erccH11e tl1is 
prc>ble111 . But. 111c>re i111porta11tlJ,• tl1c glass ic>110111er \.vill 
dissolve i11 tl1e acid origi11ati11g frc)111 the stcJ111acl1. 
Therefore. glass io110111ers sl1oulci 1101 be used i11 patie11ts 
\l\1 ith dietarv or regur0 itatio11 crosic111 . .., '-- b 

Elective root treatments 
,\11 electi,1e rocJt trec1t111e11t '"'0L1ld be 1JarticL1larl:;1 destruc­
ti\'e and re1110,1e sig11ifica11t a1110L1nts or tocJtl1 tissL1e i11 a 
patie11t \l\1ho has c1r1 c:1lready co111pron1 isec.i de11titio11. Tl1e 
corcH1al access ,,voL1ld 11ecessit,1te ren1c),,al of sL1bsta11tial 
a1110L1nts or c.ie11ti11e i11 a l)atie11t '"'!10 l1as attritio11. Tl1cre 
vvoL1ld be c:111 increased lil(clil1c1od c)f a root fracture i11 a 
1Jatie11t \f\1itl1 a parafL111ctio11al l1al1it. 

Learning_ outcomes • 
~ - - • -

Assessing and restoring broken-down teeth . 
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Managing occlusal 
changes 

Clinical details 
This 48-year-old man presents to you with con­
:inually fracturing and breaking down posterior 
:eeth and would like it to stop (Fig. 5.1 ). He had 
a number of teeth extracted about 10 years ago 
and has noticed that the teeth have continually 
fractu red over the last few years. There are no 
11edical problems and he is fit and healthy. What 
are the potential complications from extracting 
the teeth? What are your treatment options? 

Clinical observations 
There is no bleeding on probing and the probing 

depths are within normal limits. 
He has an extensive ly restored dentition with a few 

missing teeth. 
The lower left first molar was extracted some 10 
years ago; the second molar has tilted mesial ly and 
the upper first molar has over-erupted into the 

space left by the missing tooth. 
The patient has a canine-guided occlusion. 
The patient is a smoker. 

What are the potential complications 
in treatment? 
·r11c 111esial 1110\1e111e11t of tl1e lo\,\rer 111olar a11d tl1c 
do\'\'n\vard 1110\1e111ent of tl1e L1p1)cr JJre111cilar ar1cl n1olc1r 

Fig. 5.1 Th is unstable occlusion resu lted after the lower molar 
was extracted and the opposi ng and adjacent teeth dr ifted into 
the edentulous space. (Courtesy Dr David Ricketts .) 

l1a.ve ir1troducecl occlt1sal i11terfcrc11ces. SL1cl1 ,111 L1 11stablc 
occlt1sicJ11 gi\·es tl1e pote11tial for l1igl1. latcr,tll)' dirccte(i 
f'cJrces to be a pplied to tl1e JJostcricir a11d a11terior tectl1 
,1lil.::e . Teetl1 ,,vitl1 existir1g large rcstc.iraLic)11s ctre 1,ar­
tict1l,-trl_y prc)11c tc.l fractL1rc of t l1eir cusps or restc)r,1tio11s. 

I11 so111e 1)atic11ts V\'110 are susceptil)!c to 111a11clilJL1l21r 
d:ysfL111ction. a11 c)cclt1sal i11terfere11ce 111a}1 trigger 
s_y111pto111s of pai11. ja\>\1-joi11t click:i11g or restrictio11 cir 
111a11dibuJ,1r n10\1e111e11t. If tl1e s_y111pto111s beco111e cl1ro11ic. 
c.) 11e of tl1e first lines of treat111e11t is to J)rO\'i(ie a11 occ lL1s,d 
spli11t. 1\ \.>\'cll-estalJlished type c)f appli,u1ce is tl1c ~rvficl1iga11 
spli11t. Tl1is is 111ade fro111 heat-cured. clear acrylic resir1 
a11c.i is desig11cd to cc.)ver all 1l1e occlL1sal ar1c.1 i11c isa l 

~ 

sL1rf2tces c.)f the n1axillar}1 teetl1 (Fig. S.2 ). ·r11e s1Jli11t is 
acljL1ste(l to J)rC)\1icle evc11 a11d i11terference-free co11tact 
vvitl1 tl1e 111a11dibular de11titic>r1 a11d sl1c)L1ld l)e \>\7orn 
O\'Cr-11igl1t L111til tl1e s}rn1ptc.) 111s abate. If tl1is treat111e11t 
prc)vidcs relief fro111 S)'lllf)torns. either tl1e i'v1 ichiga11 spli11L 
becon1es the defir1iti\'e treat111er1t or c.)cclt1s2ll acljust-
111c11t is u11dcrt,1k.e11 tc.1 cli111i11,1te tl1e i11terferer1ce 21nd. i11 
theor1,. k:ecp tl1e patic11t s~t1111pto111-free. If the pEttie11t cloes 
11ot respo11d t() the ~iiicl1igar1 spli11l (see Box S.1 ). otl1er. 
11011-de11tal. causes sl1c.1t1lcl be i11vcstig,1tec.l. Tl1e defi11ilions 
of occlL1sal positio11s arc shc.ivv11 belo,,v. 

'I'he a1Jpcara11ce in tl1is presc11t case l1as l,ee11 
described as a11 u11stable occlt1sio11 a11d c,1n l)e consi(lerec.i 

r 

.. 

• 

Fig. 5.2 The M ich igan sp li nt is a ful l-coverage, hard acrylic, 
maxillary sp li nt made so that there is even posterior occlusal 
contact with shared anterior guidance and canine-gu ided 
lateral excurs ions. 

CL I N ICAL PRO BLEM - SOLV IN G IN PROS T HODON T ICS 15 
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5 MANAGI N G O C C L U SAL CHAN G ES 

......., 

Box 5. 1 The M ichigan s_plint 

These fu ll-coverage maxil lary spli nts are made for patient s w ith symptoms of mandibular dysf unction or : c ore,_ ent tooth w ear 
caused by attrition. The common symptoms of mandibular dysfunction are : 

Click ing on open ing and closing t he jaws. 

Pain local ized around t he condyles, often starti ng in t he morning and gradually increasing in sever ity d uring t he day or 
occurring at any t ime without any associated factors. 

Teeth are vaguely tender to bite upon ear ly in t he morning, indicat ing that clenching has occurred duri ng t he night . 

Pai n around the t emporomandibular joint or associated with the muscles of mastication. 

Difficult to manipulate the mandible in latera l excursions. 

Occasionally, neck pa in. 

The Michiga n splint is made to cover all standing teeth in the maxilla, with a canine rise to provide guidance in lateral 
excursions with posterior disclus ion (see Fig. 5.2). If the splint relieves the symptoms, t his may be diagnostic of mandibular 

dysfunction. 

as a11 i11dication for treat111e11t. especiallJ1 i f tl1ere is a 

l1isto1-1, of repeatcdl>' f'[actL1ri 11g teetl1. lt i.s 11ot k110,;,v11 

,,vl1>1 S(HTie patients clc\1elop ci ri !'ti11g teeth after extractio11s 

v11l1erec1s. i11 otl1ers. 110 tootl1 n1cJ\1e111e11t occu 1-s. l)ue l(> 

tl1e cc)n1plex rclctticn1sl1ip of tl1e upper and lovvcr teetl1. i t 

V\'OLild be extrc111e]J, LlsefL1l to 1110L111t accLtratc stud)' 

111<)dcls 011 a11 acijustal')le arl iCL1lator L1sir1g a fc1ce -bovv 

cL11d a retrudcd cor1tc1ct ja\1\1 rclalio11 recorcl i11 orclcr t<l 

exa111 i 11e f11ll\1 tl1e occ I usio11 a11d a rticul a tio11 . 

What are the options for treatment? 
i.\!Ionitor tl1c sit11atior1 and patch or rcpl,1cc tl1e 

restor atio11s v\rl1e11 r1ccessarJ'· 

Re-orga11ize tl1e ()cclusio11 bJ' placi11g cr()vv11s <lll 

i}oster ior teeth. so eli111i11ating <)cclusal in tcrfere11ces 

a11d resl<)ri11g an ideal occlusal pla11c. 

Csc con,1e11tio11al C)rt l1odo11tic trec1l 1nc11t to re-align 

the teetl1 bcfc)re rcstc1ring and rcplaci11g tcctl1 V\' itli 

cro,,vns a11d l)ridgcs. 

l Jse a Dal1l-type applia11ce to repositio11 tcctl1 . 

Monitoring 

rrhe si111plest treat111e 11t vVOLllci be to pc1lcl1 tl1e frc.:1Ctt1red 

pctrts <lf the tectl1 \.\Titl1 a n1c1terial sucl1 as cl glass ic}11on1cr 

a11d n1a11c:1ge cacl1 sitL1atio11 as it ~irises. For teetl1 \\'itl1 

111<)rc extc11sivc restoratior1s. i11dividual cro,1v11s c<JL1lci be 

n1adc I<) tl1e existi11g occlusal rc]atio11sl1ip. So111e patic11ts 

111clS' accept tl1is trcat111e11t. l1L1l for ()tl1ers tl1e pote11tial l'<)r 

111orc freqL1ent tootl1 restoratic)11s is u11acceptable a11d so a 

111orc defi11iti\1C treat111ent is prcferctble. 

Posterior crowns 

Redt1cing t l1c c(>ro11,d l1cigl1t of tl1e tilted Lipper 111olar ca11 

restclre tl1e c)cclL1sal pl,111e a11d pro\,icle suflicic11t spt·ice !'c)r 

1e: , 1 11\111 A I PROBLEM - SOLVING IN PRO 5 THO O ONT IC S 

a cro\•\'tl (H1 tl1c 111csialI,, clrifted lc),,·cr n1olt1r. 1-ll)\\'C\'Cr. 

t l1e an101111t or O\'er-er11r>ti<.)11 tl1nt l1(1s tak:e11 place is 

c<>11sideral)lc ;,111d S() tl1e e:--.:tc111 c)f rcd11ct i<Jn 11cedcd t() 

ideal[,, reslcH·c the tC)<Jtl1 cc>LLld rcsL1lt i11 cic\·italizatic>n CJ!' 

the 1Jul1}. J)r<)\' ici i11g ;,1 crotv11 c)11 tl1c lc)vve1· 111olar is 

relc1ti,·el)1 straigl1tfc)r\\'ar(i. l1L1t ill c1lte111ptit1g t<) res1<)rc 

t l1e occlLtscll pl(111e tl1e life-cx1}ccta11cJ' of the LLJJJJCr n1c)la1· 

n1 ight he recluced. 

Conformative occlusion 

111 this c,isc. the sin1plest apprc)acl1 \•\'C)L1lci be le> n1al~c tl1c 

<)cclusal 111c)rpl1<)log:,' of tl,e crl)\\'llS co111'c)1·111 tr) the 

existi11g i11tcrcL1sp,d p<>SiticJ11. Tl1is ,1cce1Jts the existi11g 

,·crtiCtll clin1e11sicJ11 ell' cicclL1sic)11. any slide that exists 

bctvvce11 the retrLtdccl c<)tltact pc>s i ticJ11 c111d i11tcrcLtSJJal 

pc)siti<)ll a11d tl1c c111tcri<ir guida11cc. 

Re-organized approach 

'!'he alternative is tc> re-organize tl1c c)ccl11sic)11 con1plctcl)·· 

·rhis is usuall,· clc>11c \·\'hc11 it is ccJnsiciered n1<)rc 

cot1\'C11ie11t l <J cstal,lisl1 a 11cv,, <icclLtsal J}Ositi<)t1 a11cl 

(1rticLtlati<1n l}CCc1use tl1crc is 11<> L1sablc. cxisti11g 
~ 

intcrcL1spal positic)11. BecaLlse c)f its re1)roducibilit11
• the 

rct1·udc(l ccJ11tact J)C)s itio11 is Ltsed as a trec1tn1e11t positic>11 

(i.e. tl1e i11tcrct1spal p(>Siticl1l is 111aclc coi11ciclcnt ,,·ith tl1e 

rctrL1clcd C<)11tact pcJsitic>11 ). 
l\eCc)rdi11g tl1c retrL1ciccl c<i11tact pc>sition rcqL1ircs tl1c 

111a11clible tc) be 111a11iJJLtlc1ted arcJLt11cl its ter111i11cd hi11ge 

t!Xis. It is C)l'tc11 l'c>Ltnd. 110,.vcver. tl1,1t SLtcl1 n1c111ipLilntic>11 

111ccts \'\'itb great rcsistc.111cc fr<.>111 the n1t1scles c>f 

n1asticati<.>ll . !)ctrticular]Jr if tl1erc is 111L1sc lc spas111. \•\'hicl1 

forces tl1c n1<111dible t<.J close i11tcJ a pr<>tr11si\1C pc.>siti(>tl. lf 
the n1a11diblc is rcsistt·lllt le) 111a11ipL1l,1tic)11 c1rcJt111cl the 

rcr111i11;-d l1ingl" c1xis. eitl1er a ccJ11fc)rn1ati\'e c.1pJJr<iacl1 Ctlll 
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be acce1)tcd cir c:111 atte111pt 111acle t() relc1x tl1e n1t1scles 

sul'licic11t t() allc)V\' ja\\' 111cl11iptlli:1ti<.in a11d registrati()ll of 

1l1c retrt1ded cc)ntcict p<.isiti()11. 'I'o i11dtlce 111t1sclc 

relaxati<)ll. tlll ;:u1tcricir jig ca11 l,e Attccl tc) tl1e i11cisal edges 

c)f the 111axillc1r_r i11cis<>rs. l)re,,e11ti11g tc>cith c<.intact 

bctvvee11 tl1e up1Jer (ind l<.>\•\'er arcl1cs. 1\ltcr 1 :; - 3() 111ii1t1les 

tl1e jig is re111()\'e<.l and the j;-1vv sh<>uld be easier tc) 

llltllli}Jtilate. It l1as bee11 argt1ctl tl1at keei,ing !he up1,cr 

a11d i<,\•\'er teeth seJJari:lted l'<.>r tl1is pcri<)d c)f ti111e l,retiks tl1e 

C)1cle ol' tJ1-<>JJ1-ic,ccptivc l'ccdback tl1clt retttr11s the cl<.isi11g 

jtl\·\' i11lc> cl prcitrt1sive p<>Sitic)11. ()11ce tl1e retrudecl cc>11tact 

p<)Siti()Jl l1c1s bcc11 idc11tilicd a11cl rccc)rded. ,, dccisi<)Jl l1c1s 

t() l,e 111adc as l<> \•\'l1etl1cr <)r 11<,t it is fei:lsible a11d desirable 

tc) c1djust the <>cclusal C<)J1tacts sc) tl1al the 11ev\· interct1sp;-_d 

p<)Sitic)11 is 111acle coi11cident ,-,·itl1 tl1c ,-ctrt1cled 1,c)sitic)11. 

Orthodontics 

:\s prc\'i<>Ltsl_v <.lcscribe<.l. tl1e tise <>I' cc>11vc11ti<>11al cast 

rcstc>rat i<)JlS t<> ·L1prigl1t· tilt eel teeth <>r l<l 'intrude' c,vcr­

ertil)tcd tcetl1 can be extren1el)' destrL1cti,·e or t<.><.>th tissue 

;-ind lead t<> pul1J 11ccr(1sis. 111 selected cases it 111ig11t l,e 

pt>ssible le> use lixed ort l1c><.lc,11tic cll)plict11cc tber;-ip)' t<l nlc>ve 

111;:ili1<.isitio11cd teetl1. 'l'l1is t:ype or treat111c111 can be \'cr:y 

p1-c>l<>11gcd. l),trtict1larl)' i11 tl1e adLtlt 1Jatie11t. a11d Sl) its 

success is i11 1J,1rt dcpe11dc11t LljJ011 g<H>d 1Jatie11t cc)111pliancc 

as ,-vcll as tecl111iccll issLles st1cl1 as a<.!eqLtatc a11cl1or,tge. 

\ \ 'here <>rtl1c>d<>11tics is possible. h<.>\·Ve\·er. its ;-_tpplicc1ti<)tl 

L'a11111c1ke the dil'f'ere11ce bct\•\'Cc11 st1ccess cll1(l failure. 

Dahl appliance 

. \ llxed 111ctal <>r co1111Josite !)late c<>Ltld be fitted tr) tl1c 

lo\·\'er 111c)lctr a11d prc111c)lar 1eetl1 le> intrL1clc tl1c tlp}Jer 

ni<>lar. 1\ IL~cc! tll(l\'able l,ridge <>r single in11,lai1t CC)Ltld 

1 hen rcJ)lclce tl1e 111issi11g lc)\,\'er tc)c)tl1. Hc)\·\'e\'er. tl1is 

,\-C)tll(l 11c>t c1dd1·ess tl1e 111csial tilt ol' the l<.>\•\'er 111c)lar. 

What types of articulator are available? 

ll,t11cl-l<Jc~1te<.l t11<)<.lels. 

Hinge. 
~ 

r\\'erage valL1e . ... 
Se111 i-aclj Llstable. 

Ftt 11)1 adj Ltstctblc. 

Fc>r si11gle crC)\·\T11s i11 a cc111ine-guidcd ()CClLlsio11, l1,111d- l1elc.! 
~ ... 

n1c>dels 111cty be aclec1t1ate. Fc>r grc>Lli, f'L111cti(111. cr<.)SS bites 

a11d c>tl1er 111alc)cclt1sic)11s. tl1e use <)f a se111i-a(ijLlSlctble 

ar ticttlator \-vitl1 a facc-l)C)\·\' trct11sfer is l1igl1l:y desirable. 

Hand-located models 
( l l't e11 tl1esc arc acccpti.-tl)le f<.>r i11<.li\'i<.iLtal c1·<.>,-v11s vvl1en 

the intercus1Jal tJ()Sitio11 is c;:1sil_y lc>cate<.l. If it is dil'ficttlt I<) 

\ icate c>pposing casts accuratcl57• tl1cre is great 1Jc)tc11tial 

:l 11· crc)\,\'11s to be 111;:1de ,,vitl1 c.111 i11c<>rrect <.iccl usion. • H igl1 • 

_·r< >\\'JlS 1·\' ill reqt1ire cl1c1irsidc <)cclt1sctl ctdjt1st111e11t. 

l11 this prcse11t c;1se. co11sideri11g tl1c 11Lt111ber <.)f teeth 

':L·cdi11g rcst<>rc1ti<.i11s. ha11d-i<)cated 111c>dcls \-Vc>uld 11c1t be 
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sunicic11tl\1 ,lCCttrate. Ir tl1ev arc Ltsed. tl1e dentist lllUSt - -
expect tc> spend s0111c ti111c cl(ljusti11g tl1e c)cclr1sal SLtrfaces 

cir tl1e cr<)i•\T11s to 111c1ke the111 C<)111'or111 tc) tl1e exis1i11!2, 
~ 

<.icclusal scl1e111e. l"l1e n1,1jc>r ad,Ta11t,1gc c)f a11 articuli:ltcir 

is tl1at it redt1ces 1hc ti111c s1Jc11t ctdjLlsti11g tl1e crcl\\'t1S i11 

the n1<>L1tl1. :-\s ,11·ticttlat<>rs hccc)111c 111(,re CC)n1plcx and 

the recc>rd <>f' tl1e p<.>sitic>n (>r tl1c 111a11dible gets 111c)rc 

accL1r,1te, less li111e sl1<)td<.l l)e neec!ed l'c>r intra-()ral 

<>cclusal adjtlst111cnt <>I' r1e\'\' rcst<)ratic)11s. 

Simple hinge articulators 

l)rc)\' i<.ied there arc sLdlicic11t teeth co11tacti11g i11 tl1e 
~ 

i11terc11SJ)cd j)<>siti<>11. a l1i11gc clrticLiiat<>r llltl.>' Si.t\'e 

cli11ical tin1e. Ht1l \·\'i1c11 111c)rc th,111 c>11e cro\·\'11 is l() l,c 

111ade C)r \•\'llL'll tl1e teeth 1<> be 1)rc1),trcd clre i11\'<.>lved in 

gL1icli11g 111C)\'C111ents. tl1e l1i11gc axis articttlatc1r l1cco111cs ... ... ~ 

inaccL1rate. 

111 tl1is 1,rese11t case. tl1e c;_-111i11c is rclati\'cl:r prc)111i11c11t 

cl11d s<.> the occlLtsi<.)11 is likelv I<> be ca11i11c -gttided. 13,· - ... -

dc!i11itic>11. Ci:tnine gL1icla11ce cat1ses the pcistcri<>r tectl1 l<) 

se1)arate at tl1e ,,cr5' curl)· stc1ges <JI' lateral 111cn1dibttl;-1r 

exct1rsive n1<>\'C111c11t. ,,-\_s a cc)11sequence. tl1c C)cclL1sal 

a11ato111,)1 c)I' tl1c postcri<.>r tee! h is 11<)1 crt1ci,tl els tl1erc is 

little risl,_ tl1at tl1c,)1 vvill ge11erate C)cclt1sal i11terferc11ces. 

(' c>nvcrsclv. i i' tl1erc is ,111 abse11ce <)t' co11tact e.)J· sn1all 

canine c)r i11cisc)r c<.>11tacl as. J'c1r i11st,111ce. i11 c1n 1\11gles .,__ 

cl,iss III <>r sc,'crc c];:1ss II di,·isic>11 1 case. the11 the 

!)<)Stcric)r teetl1 \·\'ill i11c,1itabl)' fc)r111 tl1e guidi11g Sltrfaccs. 

It is i11 tl1is t.YJJe <)I' sitr1atic)11 tl1at a se111i- or fL1l]J, 

adjt1stal1Ie artict1lc1t<.>r is reqL1ircd as tl1ese tJ' tJes ;:ire n1ore 

;_-iblc l<> reprc>tlL1ce ja,-v n1c)\'en1e11t accL1ratcl.>'· 

Average-value articulator 

'J'l1is is 111c)rc tlCCLtr,1te tl1a11 tl1c l1i11gc articulctt<.>r but less 

sc) tl1,t11 the se111i-acljt1Stttble a1·ticulc1t<)r. '1'!1crcfc)rc. t1si11g 

this 1}11,c c)I' artict1latcJr \:\'ill rer>r<)dL1ce so111e c)f the 

c)cclL1sal 111<>ve111c11ts a11d co11seqt.1e11tly re<.!Ltce tl1e 11ecd 

l'c>r <>cclt1sctl ,1cljLtsln1c11t. ·r11c articulc1t<.)r is set Lll, for tl1c 

average pers<.111. \'\Titl1 ,,alLtes lixed f'or tl1e cc)11ci}1lc1r 

gL1ida11cc ,111d i11terco11dyl;-_1r (1istc1nce. Tl1e J-3e1111ctt a11glc 

(tl1e a11gle bet,-,,cc11 tl1c sagitt;:11 i,lc111e a11cl tl1c patl1 c.>f the 

ac1,,a11ci11g co11c!vlc dt1ri11g lateral n1a11dil,L1lctr 111C)\1c111c111) ... - ... 
is lixed al l ) ::i . 

Semi-adjustable articulators 
rrl1ese C,lll l,e divided i11t() clrC()l1 ( )r 11()11- arcc)ll a.rtictrlators . 

111 a 11c)11-arccJ11 ,trtic11latc>r. sL1cl1 ctS the l)c11tatt1s ,-\RH c>r 

r\.RL ( i-\l~ l)e11t,1ttls. s, ... ,ede11) (figs ). 3 a11d ).--+ ). tl1e 

C<>11dJ1lar l,cdl is attacl1cd to tl1e LIJ)J,er tract,_, \\'l1crcas in 2111 

arc(,11 ctrtict1lat<>r tl1e co11d,1le is i11 tl1c a11atc1111icall,1 C<)rrect - . 

p<>Sitio11 011 t l1e lci\•\'l'r track (f'igs 1.) a11d :,,(1). Se111i ­

adjustable ,1rticuli;1l<.>rs differ frc.>111 the l'Ltll}1 adjt1stablc 

t}'lJes b)1 l1a,,i11g a sn1allcr range c)f cl(ijtlst111e11ts c.l\'c1ilal)le 

ttl. t)rin1aril)1, tl1c ccind_ylc1r asse111l115'. In 1Jar1icular. tl1c 

i11tcrcc)11d,1lar dista11cc is t1st1 cdlv lixec.l a11<.I tl1e C< ll1d,·l;11· - . . 

pc1th c111d l1c1111ett ,111glc is usua ll)' struight cir set tit 1 ) ::: . 
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5 MANAGING OCCLUSAL CHANG E S 

Fig. 5.3 The Dentatus ARH is a non-arcon art iculator. The robust 
design means that it is not as susceptible to damage as others. 

l11 tl1is present c;_1se. c.ls ,1 11L1111bcr <.>f tcetl1 ,-trc bci11g 

restored. a scn1i-adjL1stal)lc ,1rt iculc1t<>r is 1.11c nic>s1 C<>11-

\'C11ic11t choice. 1-\ racc-bc>vv relc1tcs t l1c spatial positic)11 

of tl1e 111axilla tc1 tl1e cc>11dvlar axis a11cl Frat1l,fc>rt plc1 11c. 
• 

Firstly. tl1is c11su rcs t l1at tl1e ,1rc <>I' ope11ing a11d closi11g 

()f tl1c 11lc1l1diblc is rcplicatcci (.) 11 tl1c artict1latc)r. rrl1is 

l1as tl1e aciva11tE1gc tl1at cl1,111ges i11 tl1e \1erticc1! cli111en­

sio11 tl1at v\'ill occLtr dL1ri11g 111,111dibL1lar excL1rsi\'C 

111 ovc111c11 ts. ,-1.s '"'C 11 ;:1s recc> r1stru ctic> 11 s n 1 c111 i r1 c re a sec.i 

, ·crtical din1e11sicH1 . ,-,·ill be acct1ratel)' replicated. Seco11dl:y. 

rel,1ti11g tl1e 111c1 x ilh.tr)1 pc)sitior1 le) the l-'ra11k:fort plc111e 

gives a11 i11dicatic)11 ()11 tl1c c1rtict1 lator of tl1e pc>sit ic>11 or 
tl1c occlt1s,tl rllc1 11c. 

'l'l1e general i11clicatio11s f'c)r Ltsi11g sen1i-adjL1stal1lc 

articL1 la tors arc sl1c)\\' ll i11 1'3ox ) .1. 

Fig. 5.4 The face-bow of the Dentatus ARH . Recordi ng is n:iore 
d ifficult t han with the Denar slidematic face-bow. The hinge 
axis is estimated by position ing the face-bow 12- 13 mm from 
the tragus along the ala-tragus line. Other face-bows use the 
external auditory meatus as t he reference point and so are 
much easier to use. 

Fig. 5.5 The Denar articulator is an arcon type, w it h the condylar 
track on t he upper member and the condy les on the lower 
member. 

Fully adjustable articulators 

l ' hcsc ca11 accuratcl:r rc1Jr c>ciL1ce all 1110\1en1c11ts of tl1c 

n1at1dible. ,.fhe\' 11eed c>11l\· l)e Ltseci rare I\' c111d it1 sitt1a( i<>11s - . . 
vvl1crc c)cclL1sio11s arc cha racterized b.>' grc)Ltp l'u11ct ic111 

gL1 i(la11ce. shallovr co11d:ylar gu icl c111ce a11glcs c111d a 

sig11ilicar1t i111 111ediatc side-sl1it't ( Be11nctt 111c1\1en1e11t). ' l'l1e 
~ 

acijt1st111e11ts av21ilc1b lc i11clude: 

T l1c i11tcrcc>r1cl1rlar dista11cc. 

T l1c Be1111clt 111<.>\1C111e11t c1 11cl c111glc. 

1·11c cc>11d~1'l,1r sl1c1pc a11d patl1. 

A11teri<Jr gL1icia11ce tables. 

Ad jt1stc1l1lc to all rigl1t a11cl left lE1tcrctl records. 

•1)r<.>gra111n1 i11 g· a ft1IIJ1 adjt1st ... 1blc articL1 lc1tc)r reql1ires the 

tra11sl'cr of co1111Jlex records or 111a11dil)Ldar 1110,1e111c11t. Tl1ese 

records arc n1acie b)' cxtra-c>r al traci11g clc,,ices. sucl1 as tl1e 

})a11l<>grapl1 or its electrc)11ic eqt1i,1cde11t. 1.11c Pc111trc)11ic. 

Fig. 5.6 A Denar slidematic face -bow. This face-bow uses t he 
external auditory meatus to locate t he hinge axis. 
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M A N AG I NG OCCLUSA L C H ANGES 5 

Box 5.2 Genera l ind icat ions for usiog seJni-adjustable art jculato(s 

If sufficient occlusal surfaces of teeth remain in contact after preparation and the intercuspal position can be easi ly recorded, 
there may be no need to use an articulator. If, however, the intercuspa l position is lost after preparation or insufficient teeth 
rema in, an occlusal record with a face-bow transfer is needed pr ior to treatment. 

Patients with a class II division 1 incisal relationship have proclined upper anterior teeth; thus crowns made on these teet h are 
re latively simple and do not need an articulator. Conversely, crowns on the molar teeth, which are likely to be involved with 
group function during mandibular movements, are more complex; it is therefore important to achieve the optimum occlusal 
f orm, and an articu lator is needed. 

Crowns on posterior teeth for patients with a class II division 2 incisal relationship and who have retroclined anterior teeth are 
relatively stra ightforward as generally the canine guides the mandible in lateral excurs ions and the posterior teeth disclude 
early in the guidance. However, for anterior teeth, t he situation is more complex as there is often l ittle interocclusal space. An 
articulator is therefore helpful in the manufacture of the crowns as it will reduce the amount of chairside reduction and 
adjustment needed to ensure that the crown or restoration is placed comfortably. 

Occasional ly, when most of t he occ lusal surfaces of the teeth are being restored, the last standing teeth on one side can be 
left unrestored so that the exist ing interocclusal relationship remains and can be recorded. After the.new crowns are f itted, 
t he last standing tooth can be crowned. 

Definitions of occlusa/ positions 
Static occlusal positions 

lntercuspa/ position 
Tl1c pc)sitio11 of tl1e rnar1liil)le ,,vl1e11 tl1ere is tl1e 111c:1xi111Lt111 
co11tact a11d i11tcrdigitatio11 l,etwee11 tl1c up1Jer a11d lc>v\rer 
teeth . 

Retruded contact position 
-rl1is is tl1e 111ost re1)roducible pc>siti()t1 ()f tl1e 111ar1c.lible anc.f 
a co111111011l_y use(i refere11ce poi11t vvl1e11 re-orga11izi11g the 
occlt1sio11. It is definecl as tl1e 1nost retruded 1,c)sitior1 ()f 
tl1e 111a11dil-,le ·11vhen tl1e teeth a.re at first co11tact. 

Mandibular movements 
Anterior guidance 
111 a11 i\.r1gles class l or class 11 di,risio11 2 r)cclusio11. 

~ 

protrt1sio11 of tl1e 111c:1n(1ible is • gt1i(1e(1 • b11 co11tc1ct of tl1e 
i 11cisal edges of tl1e 111c1ndibulc1r a11terior teetl1 clgcti11st tl1c 
palatal surfaces c>I' tl1e upper a11teric)r teeth . T11 /\ngles 
cl ass IIf tind se,,cre class 11 divisior1 1 occlt1sior1s. tl1e 
t1pper a11d lcr1'\rer a11tcrior teeth do 11ot co11tact e<-tch otl1er 
duri11g 111c:1r1dib11lar protrt1sio11 (Fig. 5. 7). 111 these 
i11sta11ccs. it is ct1spal i11clines 011 the posterior teeth tl1at 
provide tl1e guidi11g surfaces. A \rer_y reciLr.ced or ,tbse11t 
a11teri()r guidance can severely C()111plicate tl1e prc>visi()11 
of 1)()Sterior tootl1 restoratio11s as tl1e sl1ape a11cl l)()Sitio11 
of ct1sps a11d fossae bec()r11e S() 1nuch 111ore critical. 

(.'()r1versel,1. the fal-,ricatic)n c)f a11terior rest()ratio11s 
~ 

reqttires greater precisio11 tl1e deeper tl1e a.11terior over­
bite becon1es. l.;ior instance. i11 patie11ts vvitl1 a class TI 

di\7ision 2 incisor relatio11sl1ip. the l1orizor1tc:1l space 
betvvee11 tl1e Llpper ct11d lo,,ver ,u1teri.or teeth is ver}' 
restricted. A11terior gt1ida11ce co111es i11to effect al111ost 

i111medic:1tely t1po11 111<-tndibt1l<-tr protrusic)t1. cat1si11g the 
occlL1sal SLtrl'aces of tl1e posterior teeth to disclt1dc. V\!l1erc 
i-,ossil-,le. ,,vl1e11 111c1k:i11g r1e\•V cro\•v11s or L-,ridges for 
so111eo11e vvitl1 a class II divisio11 2 i11cist-tl relatio11sl1ip. it 
is co11ve11ie11t to COP}' tl1e existi11g a1.1terior gLt idance. 
Tl1is is achie\re(l b}7 t1sing a custo111-111a(!e i11cisctl 
guida11ce table (fig. ) .8 ). £)re-c)pcrati\rc stL1.d:y 111c)dcls 
are lll()ll llted ()11 clll articulat()f LLSi11g clll aCCLlfcltC 

face-l)C)\:V and javv-relati()Jl recc>rd. ()11 tl1e articL1lator·s 
i11cisc1l tal)le. lal)orator_y acr}dic c)r co111p()Sitc resir1 is 
used i11 con1l,i11atic)11 ,,vitl1 tl1e i11cisc-tl pi11 tc) cc)11strt1ct cl 
jig that replicc:1tes precisel:)1 tl1e sl1c1pe of tl1e gtt id,111ce 
IJrovicle(i by tbe existi11g anterior de11titic)r1. H:r t1si11g the 
jig. tl1e J)alatc1l surfaces of tl1c 11evv a11 teri()r crc)vv11s C)r 
l)ridges can L-,e desig11ed to co11fc)r111 to tl1c sl1,1pe ()f tl1c 
pre-existi11g de11tition. 'rh is 1-educes tl1e risk: of i11trc)­
dt1ci11g ir1terfere11ces thc:1t 111igl1t result in sig11s C)f occ lus,d 

Fig. 5.7 This pat ient has a class II division 2 incisa l re lat ionship. 
Making crowns on t he upper or lower anterior teeth is difficu lt. 
The situation is easier on the molars as canine guidance usually 
resu lts in early disclusion of the molar teet h, meaning that the 
occlusa l morphology is not so important. 
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(a) 

5 MANAGING OCCLUSAL C H ANG ES 

Fig. 5.8 This custom-made incisal table allows duplicat ion of the anterior guidance of the existing restorations, or d iagnostic wax-up 

to be cop ied on t he definitive restorat ions. 

traun11:1. SLtch ,ts l<)<>th drifti11g (>r cxcess1,·e l<)c1di11g of 
~ ' 

c11d<>d<>t1t icallv treated tect l1. 
Fc>r a p,tticnt \\'ith a class 11 di\'isi<)ll 1 i11cisal rela­

tic>11sl1iJ). tl1cre 111a::,1 be l1<> c111teric>r guidc1 11c<:'. cs~)ec i,ill_y 

vvitl1 a11 ,111te1-ic>r cJpe11 bite. S<) pr<1trusic>11 is gL1idcd b_y the 

<>cclt1sal surfaces c)f the n1ol,1rs t> r t)re111<> lar s l Fig. ). Y ). 

Lateral excursions 

Fc>r n1c)Sl pc<)JJlc. t l1e palt1lal CC)tll<JLir c>I' tl1e Lt~)J)Cr c,1ni 11es 

g11idcs the 111a11c.lil)le i11 l,1teral n1()\'en1ents \'\·l1cn t l1c teetl1 

<trc i11 cc>11tact. 'l'his is cril lcd cc111i11e 11,uic{a11cc. \1\111e11 
~ 

nl<lre tl1c111 tH l C JJ<>Stc1-ior tc)L>I h is it1\'<>l\ted . the J)r<)cess is 

called grclLtp l'u nctic>n . r'c)r J)atic11ts \\'it l1 class 11 di,·isi<>11 1 
i11cis<1l rcJ.itic>11sl1ip. perbai)s V\'itl1 c1 11 c:111tc1-ic.>r <)pe11 l)i tc. 

guid,111cc is carried b~' the pre111<>lttr c111d 111c.>lar teeth . 

Fig. 5.9 This patient has an anterior open 
bite (class II division 1), so making crowns 
on the incisors on the right side is re lative ly 
straightforward. The right can ine appears 
to be missing; therefore the premolars and 
rnolars wil l guide the mandible in lateral 
excursions. If crowns were needed on these 
teeth, the shape of their occlusal surface 
would be very important i11 order to main­
tain the ex isting occlusal re lationship. 

- • • • " - • • " " '"' n I r: • ~ C I'\ I I/ I 1\1 r. I 1\1 P R O <; T H O D O N T I C S 

·r11e side t<J \vhicl1 the 111a11dil1le 111<)\'es is cc:1l led tl1e 

\•\'()rki11g side : the <)J)PL>sitc side is tl1c 11c111-vV(> rk:i11 g side. 

l'<>ntacts <)11 tl1e 11(H1-,,·c>rl~ir1g side c.it1ri11g lateral cxc11r-
~ ~ 

si<>11s are cc:1lled 11c)n- \'V<>rl,i11g side i11terl'erc11ces . ... 

Occ/usal interferences 

,.\ 11 in tcrl'erc1 1ce is deti11ed as cl cc)ntact <)CCL1rr i11g c.l L1ri 11g 

c:111 e\c11 r siL>11 \\' l1ich i11terferes \'\' itl1 tl1 e free n1c>vcn1c11 t c) I' 

the n1c111c.lible. ()l'tcn tl1c i11tcrl'ere11ce devel<>ps as a resLtlt 

c)I' de11t<tl tre('1t111e11t: for cxan1r)le. art er cl tc)c.>tl1 is extractecl. 

adjacc11t tcctl1111c1)1 drift i11t c) 11e\'v posit ions a11d i11tcrfere 

vvi t 11 t l1c l'rce slidi11g 111()\'en1c11t or t l1e 111a11dible (see 

1-' ig. 3.1 ). ;,-..:c)rn1cil l~'. pc1tic11ts c-1cco111111<>c.l,1te tt> tl1e i11tcr­

fcrencc tc> SL1cl1 an extent tl1at it is c.!i ffic L1lt tc> detect. 

r 

(b) 



همیار دندانسازان و دندانپزشکان لابراتوار دندانسازی های دنت

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

:;:clusal stability 

-_ , 1!11c patic11ts . tl1e adj,1ce11l teetl1 rc111ai11 i11 tl1c sa111c 

- , _: :1)t1 fc)llc)vvi11g extr,tct ic>ns a11d clrift i11g cic)cs 11c)t t>ccL1r. 

~---- -' i:,; ca lled i:-1 st i:-lble c>cCIL1sic)n . V\! ]1c11 drifti11g c>f tcctl1 

~ :::, llCCLtr (e.g. after cxtract i c> ns}. i11terf'cre11ccs 111a}· be 

-::- 1dt1ced arid tl1c tcr111 L111stal)le c>cclt1sic>n is usccl. 

:Jcclusal vertical dimension 

_ :--_:s is l he vcrt ica l rc latio11sl1it1 l1ctv1'Cc11 tl1c n1,1x i I.la and 

• ---- ~- 111a11d ible \.•vhen t l1e tectl1 arc i11 tl1e intercus1J,il 

-: :-- i tit) ll. "l'his Cc1n l1e cc1nvcnic11t l,1 111cast1rcd b,1 111,trl,;..ing 
- - .. ..__ 

MANAGING OCCLUSA L C H ANGES 5 

dc>ts C)ll the ski11 al,c>\'C tl11cl l1elc)\'\' the lips and rcccirdi 11g 

t lie distc111cc bctvvcc11 tl1cn1. The l'reev,·a}· s~1acc is tl1c 

dist~111cc l,ct,'\·ce11 the u1111er c111d lc) \•\'c1· teeth ,.,•]1c11 tl1c 

111a11diblc is rcl,txcd . 

Management of over-erupted teeth. 
Definitions associated with occlusion. 

Cho<?sing articulators. 
How to make a Michigan splint. 
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Managing worn 
teeth with 
composites 

Clinical details 

A SO-year-old man presents to you complain ­
:ng about his worn teeth and would like the 
ap pearance improved (Fig. 6.1). He complains 
of regurgitation every day but has not sought 
medical advice; otherwise, there are no 
medical complications. His major concern is 
th e appearance of the upper anterior teeth; 
th e lower teeth do not show during normal 
fu nction. The patient does not have dentin al 
sensitivity and there is no history of tooth 
grinding or clenching . What special tests 
m ight you consider and what is the cause of 
the tooth wear? What are the options to 
restore worn teeth and what restorative 
options are suitable for this patient? What 
com plicating factors might you incur? 

Fig. 6.1 This patient wou ld like the appearance of his teeth 
'nproved. 

Clinical observations 

Dentine is exposed on most upper anterior 

surfaces. 

He is partia lly dentate posteriorly. 

The posterior teeth that are present are moder­

ately restored. 

There is no apparent loss of vertical dimension. 

The upper anter ior crown w as placed 15 years ago 

when the teeth were at the same incisal length. 

The pa lata l surfaces of the teeth are unsta ined. 

What are the potential complicating factors? 
1'hc tootl1 \'\'ec:1r has prodL1cecl sl1ort cl i11ical cro,-,·11s 

vv itl10L1 l loss c)f \!ertical c.lir11c11sio11. 'I'l1ere l1as l1ee11 son1c 

al\1ec.> lar co111pensation . If co11,,e11 tio11al 11reparali<.)lls for 

crcJvv11s ,,vere CL1t C)ll the i11cis<)rs a11d ca 11i11es. tl1ere vvcJuld 

l')e i11sLtllicie11t retc11tic>11 . 

rrhe tooth vvear is extensive, expc>si11g c!c11ti11e bLtl tlOt 

i11vol\1 ing tl1e pLtlp. rr 11e Llpper left and rigl1t h:t(eral ... 

incisors arc par ticLtl arl.)1 vvorn. \•\'itl1 tl1e expos Lire <.>f 

seco11cl,1r.)' dc11ti11e. 

'l'l1e SLtrf,icC st21i11 011 tl1e tcetl1 can gi\'e a11 i11dicatio11 of 

t l1e ac( ivi t.Y of tl1e 21etiolog:y. 111 tl1is case. tl1e surfaces 

'"'ere clean a11d L111stai11cd. i11dicati11g thc:1t (l1e source c.>1' 

the t<.)otl1 ,,vcar vvas acti,,c. ,L\ s S<.)C>t1 as c.l ietarv stai11s l'or111 -
c)t1 the teetl1 tl1e)1 are rc1110,1ed b:r dictc1ry or gastric acids. 

r 11 c21ses \:vl1ere tl1e st1rfaccs arc slai11ed . tl1is c)ftcr1 n1ear1s 

t l1at the cause of tl1c erosio11 is inacti,,e as t l1cre is 

SL1fficie11t ti111c fc>r tl1e toc)tl1 SL1rfaces to tal(e L111 dietar.)' 

st ai11s. 
1'11e bt1ccal surface of tl1e LllJper rigl1t lateral i11cisor 

c!oes nc)t co11tact tl1c cJpp<.)sing tooth. i11dicati11g tl1c1t 

crosio11 is cl factor i11 t l1e aetic)log.)1. Tl1e i11tcrdigitatic)11 of 

the otl1er teet l1 ct11d tl1e \.\-'car l'ro111 t 11 e porce l1:1i11 crc)\'\' t1 c>tl 

tl1e lov,·er i11cisors i11dicate tl1at attritio11 is als<) ar1 

in1r)ortant con1po11e11t. 

What special tests might be used? 
Radiograpl1ic exan1i11ation a11d 1.iitalit,, tests. -
Tests for rcflL1x . 

Diag11ostic casts. 

Radiographic examination and vitality tests 

r[l1e [)CriapiCctl stattlS ()l' the Lipper tectl1 11ceds e\ra l L1c1titlQ.. 
~ 

as d(>CS tl1e \'ilrtlit)' or tl1e ,,,•c>r11 teetl1 . l , l1crc 111a)' l)c son1c 

SL1spicio11 of t l1e \ritali t:y of t l1c LlJJpcr left lateral i11c isor. 

bLtt it respc)11dcd positiveJ1, to a11 electric 1Jt1lp test . ·r hcre 

\o\1ere 1.10 1Jeri21p ic,1l cl1a11ges \1isible 011 tl1c rc-1dicJgrai) l1s. 

Tests for reflux 

'r'l1e pattcr11 of ,,vear 011 tl1e tipper incisc)rs. lt1getl1cr ,,·ii l1 
~ 

tl1e l1istor)' of regL1rgitatic.111 . suggests 1l1at the act ic>ltig\· :, 
~ -

111ctltifactorictl. 1'\1ith rcgurgitc1tio11 erc)sio11 a11d ,1rtrit itn1 ci -; 

the 111c1jor cat1scs. 'l '<J cc)r1firn1 tl1e role c)f re~LtrQilal! t i::. - -
the patient C<>Ltld be referred l'l)r in\·cstigc1tic)J1 , ,"'\ c: 

~ 

gastr<.H~11tcrc.1logist (see li<rx (). 1 ). 
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6 M A N AGING WORN TEETH W I T H COMPOSITES 

Box S, 1 Cau:s~ €lj t QO'tli -wear 

Erosion 
Teeth can be dissolved by acids found in the diet or from vo luntary or involuntary regurgitat ion of stomach ju ice into the 
mouth, or, very rarely these days, from certain industr ial processes. The pattern and distribution of erosion can be used to 

identi fy the orig in of the ac id. 

Dietary erosion 
Dietary acids can cause erosion in some patients (Fig. 6.2). 

It is not necessarily the pH of a food or drink that is the most important factor in erosion; the titratable acidity is probably 
more important. The titratable acid ity is the amount of alkali needed to neutralize the acid; the pH is a measure of the free 
hydrogen ions in solution. Generally speaking, most cli nicians consider that t itratable ac idity is more important than pH. Some 
drinks have a relative ly low pH but weak t itratable ac idity. Lemon and grapefruit juices are part icu larly erosive because they 
have a high titratable acid ity, whereas some cola drinks are much less erosive. 

Not only is the acidity of the drink important but also the way in which it is consumed; thus drinking habits are important as 
well as the duration of acid exposure. If someone swills or holds a drink in the palatal vault before swallowing, the acid 
remains in contact with the teeth for longer, thereby increasing the chance of erosion. Also, if the drink is taken with small 
sips over a long period of time, exposure to the acid is also increased. Young children are commonly seen holding or swilling 
carbonated drinks in their palate before swa llowing. The extended exposure to acid is believed to result in the potential for 

. 
more erosion. 

Some patients change their d ietary habits, especial ly after life-chang ing events. For instance, someone leaving home to go 
to university may have a significant change in lifestyle and consequently change t heir diet. It is important to investigate if the 

erosion is historical. 

Gastric juice 
Another common and destructive cause of erosion is regurg itat ion of gastric juice into the mouth. Eating disorders, such as 
anorexia, bulimia nervosa and rum ination have all been recognized as causes of erosion, as has gastro-oesophageal ref lux. 
Gastro-oesophageal reflux is the movement of gastric juice past and through the lower oesophageal sph incter; in some 
patients, th is causes clinica l symptoms, typica lly heartburn and epigastr ic pain. In susceptible patients, the reflux of the gastric 
juice reaches the mouth, when it is ca lled regurgitat ion. Chronic alcoholism causes vomiting and gastro-oesophageal reflux, 
both of which will cause erosion (Figs 6.2 and 6.3). 

Fig. 6.2 Acidic drink first impacts against the buccal surfaces 
of the upper incisors (the lowers are generally protected by 
the lip) and causes erosion. If a drinking habit is present, such 
as holding or swilling prior to swallowing, the pattern of 
tooth wear may also involve the pa latal surfaces. 

Pattern of erosion 

;;,~ ~ <• 

~ .. -· .. 

Fig. 6.3 Appearance of a patient with regurgitation erosion 
produced by a combination of retlux disease and chronic 
alcoholism. 

Acid originating from the stomach is thought to strike the palata l surfaces of the upper incisors, first eroding enamel, then, as 
the erosion progresses, t he dentine is eventual ly involved. Theoretica lly, in the ear ly stages of the process, the tongue protects 
the other surfaces of the teeth from the ac id . As the erosive act ion pers ists, the protective mechanisms of the mouth are 
overwhelmed and a more generalized pattern of erosion occurs. Dietary acids tend to erode the labial surfaces of the anterior 
teeth as these are the first to contact the acid before it enters the oral cavity, where the acid is diluted and buffered by saliva. 
There is no universal consensus that palatal erosion is caused by stomach juice and that labial or buccal erosion is caused by 
the dietary acids; in severe cases, the distinction becomes less obvious. 

24 C L I N I C A L PR O B L E M • S O L V I N G I N P R O ST H O DO N T I CS 



همیار دندانسازان و دندانپزشکان لابراتوار دندانسازی های دنت

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

Box 6.1 Causes of toot h wear- cont'd 

Attrition 

MANAG I NG WOR N TEETH W I T H COMPOS I TES 6 

The wear of teeth by teeth is called attrition. It usual ly occurs in conjunction with eros ion but also with abrasion. The teeth 
norma lly interd ig itate and wear is equa l in both arches. When the amount of wear is unequa l the most likely cause is a 
combination of attrition and erosion. Attrition norma lly occurs in combination w it h bruxism, which is a parafunctiona l habit 
(Fig . 6.4). 

Abrasion 
Abrasion is the wear of teeth caused by surfaces other than teeth. Most common ly associated with tooth-brushing on t he 
cervical margins of teeth, t h is lesion is usually caused by a combination of ero.sion, attrition, abras ion and possibly abfraction. 
The typica l V-shaped lesion develops along t he cervical margins of canines and premolars; it is less common around other teeth 
and ra re on t he pa lata l surfaces of teeth (Figs 6.4 and 6.5). 

Fig. 6.4 Attrit ion is typica lly wear of tooth against tooth, 
w ith the severity being reasonably similar in both arches. 
Bimaxil lary masseter hypertrophy is often cli nically visible, 
supporting clinical diagnosis of parafunctiona l aetio logy. 

Abfraction 

Fig. 6.5 Abrasion along t he cervical margins of t eeth. Tra­
dit ional ly, this has been associated w ith tooth-brushing, but 
it more like ly to be multi factoria l in nature, w ith erosion 
being a part of the aetio logy. 

There is some doubt as to whether this phenomenon is a theoretica l or an actual process. In concept, minute stresses develop 
around t he cervical margins of t eeth as a result of the f lexure of t he root and t he crown of t he tooth . The cracks propagate 
from occlusa l forces established along t he toot h and from abrasion and eros ion (Fig. 6.6). 

• 

• 

Fig. 6.6 Possibly an abfraction lesion or a combination of erosion, 
abrasion and attrition. 
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6 MANAGING WORN TEETH WITH COMPOS ITES 

Diagnostic casts 
T11cse ca 11 be l1elpft1I i11 pla1111 i11g tl1c treat111e11t or 
111011it(1ri11g the tootl1 \1Vcar. 

Diagnosis 
The p~-ttie11t·s tooth vvear \·Vas caL1sed by rcgurgitatior1 
er(>Sio11 a11ci a parafu11ctic111a l l1abit causi11g c1ttritio11.1~1, e 
catrscs of l(>otl1 vvear are clcscril,ed i r1 B()X n .1. So111et i111es 
it is not pc)ssible to deter111i11e tl1e cause a11d. despite cc1reft1l 
qt1estic)11ing. a del111itive cli21gnc.>sis ca1111ot be 111a.de. 

What are the options for treatment? 
_ Io11itori11g. 
()cclt1sc1l adjust111e11t and restoration to tl1e retrt1decl 

contact p()Sitio11. 
Pull moutl1 rchabilit,1tio11. 
St1rgicc1I crovv11 le11 gtl1e11ing. 
Elective c1evitalizatic111 a11d post cro,.1v11s. 

Monitoring 
Tl1e 111ost conv·e11ie11l a11d ,1ccurate ,,vav to assess the 

~ 

acti11it:y of tooth 11\!ear is to tak:e stud:y 111odcls ol' the 
patic11t·s teeth a11ci co1npare the111 to tl1e teetl1 over 
relativel:y 1011g periods (>f tin1e. Tl1is process ca11 co11tinue 
over 1nan)1 years. Tootl1 ·vvear is r>l1asic i11 11att1re. \l\!itl1 
sl1()rt periods of acti,,ity separated b_y longer periods c1f 

V 

Fig. 6.7 The clin ical photograph and the study model are of the 
same pat ient but taken about 8 years apart . There has been 
little tooth wear and, provided t he patient is prepared to accept 
the appearance of the teeth, further monitoring would be 
indicated. (Courtesy Professor B. G. N. Smith) . 
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relat ive i11acti,1 it~,1. Dt1ri11g tl1e lo11ger i11c.1c ti \1c phase. Looth 
'"rear prt1babl:y co11ti11t1es. btit slO\'\Tl:y. Provided tl1e palie11t·s 
111a i11 co11cern is the pre,1entio11 of furtl1er vvca.r to tl1e 
teet l1 rather tl1a11 a11 in1prove111e11t ir1 tl1eir appearance. 
111011itc.)ri11g is ,tcceplable. Ho,,vever. iL is ir11perati\re tl1at 
the ,,vear is 111onilc>recl careft1lly' rat l1er tha11 allo,"'i11g tl1e 
prcJcess to deteriorate tc.) an extc11t 11\d1cre restc.1rat ic1ns 
bccon1e cve11 111ore dil1icL1ll (l:--igs 6 . 7 a11d ().8). 

111 tl1e t)rese11t case. tl1e s:y1npto111s or regt1rgitatio11 c-tnd 
tl1c clcc111 a11d L111stai11ecl tc)otl1 st1rl'aces i11dicate that tl1c 
tootl1 \'\1ear is acti,1e: trc;1t111er1t is tl1erefc)re i11clicatcd. 

Occlusal adjustment 
lf the patie11t has a horizontal slide frc1111 tl1e retrudcd 
co11tact positio11 (R(,P) to tl1e i11tcrct1spal position (lCP J. 

tl1e ctdoption of RCP as tl1e bc1se position c2111 be used to 
create space at tl1c i11c isal edges of tl1e t1ppcr a11tcrior 
teeth. Adjustn1e11ts to the occludi11g surfaces of the teeth 
arc 1nacle tintil tl1e RCP a11cl ICP l,eco111e cc)i11cidc11t. 1\ 

i\!Iicl1iga11 spli11t is l1clpft1 l to cleter111i11e the RCP. cspc­
ci21l l}' if 111a11ipulati11g the patie11t's 111a11dil-,le is diffictilt. 

I 

Fig. 6.8 The study model of this patient was taken 8 months 
before the clinical photograph. It can be seen that the tooth 
wear has progressed, thus treatment is indicated to prevent 
fu rther deterioration. 
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Once establisl1ed. the RCP sh()uld be recorded a11d 
tr,tnsferred to a sen1i-adjustable articL1latc)r. Tl1e sequence 
()f t()C>th adjust111e11ts ca11 be pla11r1ed 011 the articul;;1tor 
a11d rec(>rded i11 a step-b:y-step i1rocess ur1til tl1e RCP is 
tl1e sarne as tl1e ICP so that tl1e sa111e seqr1cr1ce car1 
subseqL1e11tly be used in tl1e moL1tl1. 

e Full mouth rehabilitation 
Restori11g tl1e occlusal surfaces of all stc:1ndi11g teetl1 and 
increasi11g tl1e occlL1sal \TCrtical di111e11si()n vv ill provide 
sufficient space for a11terior restoratic>ns. \i\lhilst 

increasing the vertical di111er1sion i11 c:1n. edentulous 
patient might 11ot be successful. the opposite is trL1e for 
de11tate patients. I11creases in \1ertical dimension l1ave 
traditic.)nall_y been ac l1ieved in stages b_y t1sing a bite­
raising appliance to assess tl1e p,1tient's tolera11ce a11d 
thereafter restoring the teeth ,,vith cro\v11s. H()\1Ve\1er, tl1e 
splints are often poorly tolerated a11d their use is 
questionable ,1s they Etre often unco111fortable and delay 
the ,nak:ing of restorations at the nevv vertical clime11sio11. 

The Dahl appliance has been used 111ore rece11tlJ' to 
allo,i\r locc:1lized moven1ent of teeth to create space Et11d 
l1as achie,,ed \i\ridespread use i11 ge11eral practice. 
Ho\i\Te\Ter. i11 this prese11t case. there are relatively fe,i\T 
occluding posterior teeth and use of a Dahl appliance is 
not possil1le. The rece11t i111prove111ent i11 l1ond strengths 

Fig. 6.9 Crown lengthening. The crown margin is surgica lly 
·epositioned to a more apical position, so lengthening t he 
:rown height w ithout changi ng the vert ica l d imension. This 
:ase shows crown lengthening and the results of successfu l 
:eriodontal t reat ment to control disease progression. 

MANAGING WO RN T EET H W IT H COMPOSITES 6 

of de11ti11e-bonding agents has allo,.vecl Ct)111posites to be 
L1seci as sl1ort- to mediu1n-ter111 restoratio11s rather than 
trctdi tio11a l Cr()\1Vl1S. rrhe composites can L"le 0\!erlaid onto 

tl1e posterior teeth le> i11crease tl1e verticc=tl cii1nensio11 a11ci 
also added to tl1e a11teri(1r teeth to in1pr()Ve tl1eir 
appeara11ce. ·r11ese restoratio11s sl1ould l"le considered fc1r 
tl1e sl1ort to n1ediL1111 tcrn1 to allo,,v tl1e ne,i\7 ,,ertical 
cii1nension to L1e c:tssessed and thereafter co11ver1tio11al 
crO\i\111s made. 

lt is a 111atter of judge11.1ent as to 11()\:V much tl1e \1crtical 
di1ner1sio11 should be increasecL 21ltl1()ugl1 i11 tl1is case the 
incisal ecigc of the existi11g porcelai11 cr()V\it1 pro\1icies a 
convenient reference poi11t. In pri11ciple. the ne,i\1 ,.1ertical 
di1nension should L"le esti111c:1ted fro111 tl1e origi11al cro\,vn 
l1eigl1t. rrhis is n1ost convenier1tly ach.ievecl \i\Titl1 a 
diagnostic \I\Tax-up. S0111etimes. as in this case. ar1 existing 
tooth or restoratio11 gives a clue to the original positio11 cJf 
the incisal edge a11d tl1e ne,,v restc1rations are 111ade to this 
position. Hovvever, \i\rl1e11 it is not possible to esti1nate the 
le\1el of the unvvor11 incisors fro1n existing teeth. c)r 
restoratic>ns, it 1na:sr be L1sefL1l to 1nar1ipLllate the patie11t 
i11to the RCP. 1'11e 1nore retrt1ded pc>siti(111 creates ,rertical 
space l1etvvee11 tl1c i11cisors . ,,vl1ich rnight be SL1ff-icie11t fc>r 
tl1e ne,l\r restorations. l\llost patie11ts \.l\ri ll accept i11creases i11 
the cJcclL1sal vertical di111e11sio11 i11 the orcler ()f 2- 4 1nm. 
A11 ad\rc1ntage of usi11g co111positcs is that. if tl1e increc1se 
is too lc1rge, tl1e occlusion can l->e adjL1sted u11til a con1-
fortable positio11 is acl1ieved. 

e Surgical crown lengthening 
Tl1e cl inical crO\i\rn height of teet}1 can be increaseci b:s, 
surgicallJ' repositioni11g tl1e gi11gi\1al 1nargi11 vvith 
alveol;:1r bone recontoL1ring (Fig. f>. 9 ). This procedure 
creates longer teeth bL1t n1aintains the existing ,,ertical 
dimensio11. The teeth can tl1cn be prepared for cro,i\rns 
usi11g co11\1e11tio11al tecl1niques. 

Electrosurger:sr is co11trai11dicated because this \i\rill 
011ly re111ove relctti,,ely sm.all amounts of gingi\ral tissue, 
;:111d the a1110L1nts needed for increasing the cli11ical cro\1v11 
height vvould norn1ally i11\Tol,re remo\Tal of bone. If the 
gingival margi11 is repositioned apicallJ' \vithout l,one 
ren10\ral. it \i\rill be able to return to its t)rigi11al location. 
resulting in sL1bgingi,,aJ n1argins a11ci the potential for 
persistent gingi\ral infla111r11atiot1 . ,,vh ich ,nay e\rentL1all_y 
lead to L1nco11trolled recessicJn. 

The surgical procedure involves raisi11g a surgical flap 
o,,er tl1e i11tended site a11d redLlci11g the l1eigl1t a11d vvidtl1 
of bone to increase t11e cli11ical cro,i\rn l1eigl1t \i\1l1ilc 
n1ain ta ini11g tl1e opti1nu111 dista11ce of the alveolar bo11e 
to the gi11gival 1nargi11 at about 3- 4 1nn1. 'l'l1e gingival 
tissues are st1tured ,tpically. This exposes previousJ:y, 
hidden \Tital cie11ti11e \i\rl1icl1 ,nay resul t in se11siti\1 itJ'· rl'his 

ca 11 be 1na11aged \i\ritl1 fluoride applicatio11. dese11sitizir1g 
tootl1pastes or the appliccttio11 c.)f a de11ti11e-l"lo11di11g ,tgent . 

Tl1e e\rentua l crc>11\r11 preparatio11s sl1ould l-,e fi11isl1ed 
on root de11ti11e. \l\rl1icl1 hc:ts a n1ore 0\1cil cross-sectio11 
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6 M A N AG I NG W O RN TEETH W I T H C OM POS IT ES 

Box 6.2 I ndicatioos fo r t he treqtment of wor.m te:elh · 

Patients' desire to improve the ir appearance 

Int ract able sensitivity 

Loss of incisa l edge 

Uncontro lled toot h wear 

• • 

t har1 tl1e cor()11a l 1Jart c>I' tl1c t(1ot l1: tl1c resu lti11g crc>,-,111s 

te11d le) be 11ar rc>V\'Cr at tl1c gi11gival 111argi11 prodL1cing a 

n1c)rc triangular ,tppearance. DesJJitc tl1c increase i11 

cl i11ical crov\' 11 l1eigl1t. a pc)tc11tial for 11L1l11,d CXIJOSLlrc 

ren1ai11s becat1se tc)C)tl1 rcduc tio11 is rec.1t1ired tc> pro\'ide 

SLtllicie11t i11terocclL1s2tl s11ace for crc>,1vns 011 tl1c teet l1 

vvl1erc de11 tir1c is exposecl c>n tl1e 11al,1t2tl st:tr l'aces . A11c>tl1er 

pote11tia l disad,1,t11tage is tl1at t l1e peak. (>f' the i11terde11tal 

11a1Jilla 111ay be lost fc.>llo\\!i11g the SL1rg ical proceciure a11d 

tl1e 11c>r1112tl cc>11tc)t1r c>f tl1e gi11gi,1c1I JJEtpilla ca11 !Je 
co1111Jrc>n1 ised. 

'rhe ti111i11g of t l1e pl2tcen1e11t of cr c.>,,v11s is co11trc1-
versial. So111e cl i11icia11 s prefer pl ,tci11g crovv11s 011cc tl1e 

gingival tissLtes l1a\'C ful l:y recc1n toL1rcc.l after tl1e SL1rger:y: 

tl1is ca11 tal<.e up to (J n1ontl1s. Otl1er s prefer to pre1)a1·e 

the tectl1 for crc)\'\'11S ,Nitl1i11 da,-ys after tl1.e surgery. to 

prcve11t rcl1ou11d of gi11gi,1al tisst1es i11 c1 corc>nal ciirection . 

1'-\ co111pror11 i se is tc> JJ l,tce 11rc)visi 011c1I cro,-v 11 s vvi thi11 a 
'i-\7cck c.>f tl1e surger\1 arid tl1c defiJ1it(i.1c crov\'11S 11carer the ... , 

6-111cJ11tl1 l)eriod. 

Elective devita lization and post crowns 

This 11rc>cec.lt1rc is 11ot co11serv,1tive a11d n1ay rcdt1ce tl1e 

prognc>sis c)f tl1e teetl1. l1t1t 011 occas i<111 s it is tl1e 011111 

c)ptic)n a,1,-iilablc. Posts 1Jro·vide rete11ti()11 !'c.)r the cro,,v11s 

bu t i11 doi11g S() vve21l.;:e11 tl1e tootl1 i.-tnd increase tl1e 

11ote11tial for rcJcJt fracture. il\rl1ich is fL1rtl1er i11creasecl if 

tl1e patie11t has a par,1fu11ctic.)1121l l1abi t . 

The treatment for this patient 
The activi t_y of tl1e tc>c.)tl1 ,,vear 2t11d t l1 e patie11t's 

preference for a11 i111prc)\1ed appear,t11cc ind icated tl1at 

restorat ic>11s vvere t l1e ap11rc.)priate tre,1t1ncr1t ( i11dicati o11s 

for restoratio11s for vvor11 teetl1 21re give11 i11 fsox o.2 ). 
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• 

Fig. 6.10 Th is patient had composites placed on the anterio r 
worn t eet h and to the occlusal surfaces of t he post erio r teeth t o 
increase the vertica l d imension. The restorations w ere accepted 
by t he pat ient as a medium-term sol ution; in t he future, t he 
crow ns can be reduced to cores t o reta in conventional crowns. 
Art icu lat ing paper has been used to ensure t hat the anterior 
guidance is shared by the composite restorations and t he 
exist ing porce lain crown. 

Co11111osites vvere chosc11 as i11teri111 rest(>rat io11s prior to 

crc)\A111s: i 11 effect. tl1e:y acted 21s i11tra-oral di,1g11c>stic 

,,vax-Ltps (l:-'ig. (1. l ()) . If r1eeded. co11ve11ticJnal croi'\111s can 

be prepared later Ltsing the co11111c)sites as cores. 

Using study casts to mon itor tooth wear. 
Management of tooth wear. 

~ Understanding the concepts of surgical crown 
lengthen ing and the short clin ical crown. 
Diagnosis and causes of tooth wea r. 
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7 DAH L APPL I ANCES 

• Dahl appl iance 
rfhis applia11cc is usually cc111cr1tcd to vvorn tectl1 a11d. b:y 
a co111bi11at.io11 of i11trusio11 and extrL1sion. provicies tl1e 
\ 1erticc:tl spc:tce needed to prepare con\1entici11Etl cro, ... r11s. 
'1'11c original applia11cc cicscribec1 b51 Val1l used a re111ov­
able Rl)l)liance. bt1t a tixed ()11e is r11ore co111111onl:y Llsed. 
Tl1e occlL1ding surfc1ce sl1oulcJ be fl at scJ tl1at the forces 
applied b11 the lo,,ver incisors pass alo11g tl1 e lcH1 g axis of 
the upper anterior teeth. 

Restoring in a more retruded position 

If the pcttient is pcisitioned into the retruded co11tact 
pcisitio11 (RCPJ . tl1is pcisterior anci supericlr n1ovement can 
create ar1tcrior spctce. Once tl1e RCP is ide11ti1ied. occlL1s,tl 
aclj ust111e11t is 11eedeci cin. the occludir1g teeth to 111ak:e tl1e 
RCP Etnd intercuspEtl position coi11cide11t. In principle tl1is 
lJrocess 111igl1t a1JlJer1r si111lJle but it is riot a11d ca11 L1c quite 
c.lestrL1cti\1e of tocJth tissue. 

Full mouth rehabilitation 

If tl1e patient is partirtll:y c.ientate. a Dahl applia11ce 111ight 
11ot be effccti·ve. Tl1e i11trusive and extrusive n10,1en1e11t 
needed to crec:1te the ,1erticc1l space is depe11dent upon 
the prese11ce of st1fficient teeth. If too ma11J, teeth are 
111issi11g, tl1c opposi11g forces can11ot be esta.blished ctt1d 
so 110 vertical n10,1e111c11t occurs. Alternati,1el,1. ,1ertical -
heigl1t can be created by placing cro,,vr1s or1 all occlL1ding 
teeth .. tl1erebJ1 i11creasi11g t l1e ,1ertical dir11c11sior1: tl1is is 
CEtllecl Et full 111outl1 rel1abilitatio11. Si11ce the ir1terocclusal 
height has bec11 i11crcasecl. tl1cre is 110 11eed for i11cisal 
reciLtctior1. leavi11g sufficier1t crow11 height for conven­
tional preparatior1s. rl,l1e inclicatio11s for incrcasir1g the 
occlusal vertical clin1er1sior1 for restcJri11g teetl1 arc listed 
i11 Box 7 .1. 

·~ Surgical crown lengthening 

Sctrgical cro\.-\rn lengthening ir1V(Jl,1es rcpositio11i11g the 
gi11gi\rc1l 111argi11 ,tpic,11 to their existing positiot1. Tl1e 
gi11gi,ral tissues are Sllrgically retracted a11d sufficie11t 
height a11cl \,Vidth of alveolar bone is rerno,,ed to lengthcr1 
the clinical crovv11 l1eigl1t. It ls an ur1con1fortable pro­
cedt1re vvl1icl1 ca11 be lJoorly tolerated ,vithout sedation 
and good lcical anaesthesict. Surgical crClil\'11 le11gtheni11g 
is t1suallJr i11.dicated in partialIJ, dentate patie11ts. 

Box 7 ~1 Indications for increasing the occlusal vertical 
d il)lension 

Reduced vertical dimension of occlusion f ol lowing t ooth 
loss. 

Short t eet h as a resu It of tooth wear. 

Multiple occlusal int erferences as a consequence of tooth 
loss and drifti ng. 
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Fig. 7.3 A diag nost ic wax-up used to assess the length of the 
restorations and the eventual Dahl appliance cemented onto 
t he upper incisors. The Dah l is placed where t he wear had 
occurred and provides vertica l space through a combination of 
extrus ion and intrusion. 

What is a Dahl appliance? 
An a11terior Dc1l1I appliance creates vertical space by 
i11.duci11g the posterior teeth to o\rer-erupt ( aboL1t 6()c1/o (lf 
the mo\1ement). togetl1er with some i11trusion of the 
opposi11g teeth (about 4()<1/ci of the moveme11 t). Dahl 
applia11ces need a virtL1ally intact dentition to allo,l\r the 
intrusion/extrusicln 111()\1en1ent t<) occur. 'l'he~l can be 
re111ovable or ce111e11tec.i to the teeth. but they tend tc) be 
L1etter tolerated 1"1l1en tl1e,, are fixed to tl1e teeth. -

o Assessing the length of the restorations 

'1,l1e first stage is to assess tl1e crovv11 heigl1t of the 
restorations. Cli11icall:y. by n1a11ipulating tl1e patient into 

Fig . 7.4 This Dahl appliance is shown from a different patient 
where the indentations are placed on the palatal surfaces. The 
st eps correspond to t he int ercuspal position of the lower 
incisors. These surfaces should be made f lat so that the fo rce o"' 
t he lower incisors is directed along t he vertical ax is of t he teeth. 
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Fig. 7.5 Th is patient has had a Dahl appliance f itted to the pa latal surfaces of the shortened upper anterior teeth (a) . By a process 
of intrusion/extrusion, vertical space was created, el im inating the need for incisal and pa latal reduction for metal ceramic crowns (b). 
The eventua l preparations are of optimum length (c) and preserve the vitality of the tooth because the palatal surfaces remain 

unprepared (d). 

RCP it 111ay be possible to iclentifJ, posterior contacts 
\\·hicl1 give an i11dicatior1 of tl1e original vertical 
relationsl1ip prior to tl1c ,,vear. Ir1 so111e cases it is riot 
pc)ssible to de) tl1is. but tl1e tecl111icia11 still neec1s tc) !(11ovv 
rl1c l1eigl1t of tl1e restorc:1ti.ons. A di;.-ignostic vvax-L1p 
111c.)u11ted 011 cl sen1i-adjL1stable Etrticulator vvill give a11 
i11dication c)f' tl1e proposed increase i11 clin ical cro,,vn 
!1eigl1t (f'ig. 7.3) . If the 111odels are 111ountcd 011 the 
ar ticu lator i11 tl1e i11tercL1spal pc.)sitio11 L1sir1g a f,tce-bovv 
recordi11g. tl1e relatio11sl1ip of tl1e teetl1 i11 Lhe LIJ)per a11d 
\1,\·er arcl1es ca11 be assessed. Tl1e 111ost ir11portan t step is 
~1 i assess by ho\,V much to raise tl1e i11cis,1l pin and so 
.t1crease Lhe occlusal vertical din1e11sio11. Nc.) r111al1Jr, this 
. _·a11 be estimated fron1 a diag11ostic vvax-up. vvhicl1 
;=1 rti\·idcs tl1e ideal anteric.)r crc)vv11 hcigl1t. Tl1e i11crease 
i11 tl1e crovv11 height shoL1ld l1e 111atched tC) prc)\1ide the 
\) pti111L1111 c1ppeara11ce. 

1'11e Dal1l appliance sl1c)ulcl l1e desig11ed so tl1at 
Jpposi11g forces fro111 tl1e teetl1 are directed alor1g tl1e long 
c: xis of tl1e teetl1 (Fig. 7.4). lf the force is directed l,uccall:y, 
(here is c1 I.JOtential f()r a11 orthocio11tic 1110,1e111e11t ()f tl1e 
:i11k.ed a11ter ic)r teetl1 i11 a lal1ictl directio11. lea\1ir1g gaps 
dist,tl to the cani11es. The applic111ce sl1ould be cen1e11ted 
',\' it l1 a lute tl1at \•vill allO\I\T easy re1110'ial (e.g. Poly F: 
_)cTreJ1 SL1rrc_y. [I() c.ir a glass io110111er. 1.'11e le11gtl1 of ti111e 
.1ccded to produce tl1e 11ecessary 111oven1e11 ts vvill be 
nd iviclual to eE1cl1 patie11t. Ho,l\re,,er. nor111all:y. the bigger 

:t~c i11crease the quiclcer tl1e n10,,en1ent. 

011ce tl1e l)al1! applia11ce is re111c.)ved the tcctl1 can be 
JJreparecl for co11ve11tio11al cr()vvns, eli111i11ati11g tl1c 11eed 
for f' urther red Ll CtiOil of tl1e Leetl1. 

Alternative approaches 
T'l1ere is 110 reaso11 ,,vl1:y cl direct or i11direct cor11pc)site 
ca1111ot l,e used as tl1e aJ)pliance: this \l\rould i111pro\1e 
its ctppearance. ,f\ clirectly placed co111posite \l\!itl1 the 
apprc)priately plc.1ced inde11tations \l\70L1ld be tin1e-

. 
consu1111ng. 
The defi11iti,,e cro,l\111s could l1ave tl1e Dc:1111 ap11lia11ce 
.n1ade 011to tl1e palatal surfaces. This produces the sa111e 
resL1lt as a J)al1l applic111ce bLtt \l\rith a better appcc1r,t11ce . 
011ce the moven1e11t l1as occL1rred , the steps i11 the 
cro,,\r11s cou lei be re1110,red a 11d the surfaces polisl1ecl. 
T()c)th prepc1rations c1t tl1e existi11g C)cCIL1sal vertical 
din1e11sio11 111ight produce sufficic11t crc.i,1v11 l1eigl1t to 
adl1esi,rel,r bo11d tl1c restc)ratio11s. 

J 

• The preparations 
0 11ce the Da li! ap1)lia11ce has created sufficier1t ,1ertical 
spc1ce. tl1e teetl1 arc prepared t1si 11 g co11,1c11tic.)n a I 
principles of retentio11 (Fig. 7 . .) ). 1'11e ad,,ctntage of tl1c 
D,1hl c:1pplia11ce is that tl1e space is created vvhere tl1c ,,vear 
c)rigi11all:sr occL1rred so there is lll) 11eed for a11:s1 11alc:ttc1l 
redL1ction ,,vl1icl1 preser,,es the ,,italit}' of tl1e teetl1. A11 
i11terocclt1sal recorcl is tak:e11 a11d the i11for111atil)n se11t tc.) 
tl1c labc.)ratc1r~l \l\7here tl1e crc,vv11s are n1ade to prescriptic)11. 

(c) 

(d) 
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7 DA H L APPLIANC E S 

Fig. 7.6 The fina l crowns from Case 7 after the Dahl appliance 

was removed. 

32 C L I N I CA L PR O B L E M - SO L V I N G I N P RO ST H O D O N T I C S 

o The crowns 
rf'he crci,,vns are 111c1de tc) the san1e shc1pe as predicted ir1 

tl1c diag11ostic vvax-up. Note hovv n1ucl11110,1c111e11t c)f the 
pc.Jsterior teeth J1as occLtrrcd. resulti11g ir1 tl1e closL1 re of 

the gap (Fig. 7.6). 

'; t.earning outcomes • . • - - -

o Assessing ·worn teeth. 
G Management of worn teeth using Dahl appliances. 
@ Reasons for increasing the occlusal vertical dimen-

sion for restorations. 
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Broken-down 
molars 

Clinical details 
A col league has asked you to restore the worn 
teeth of a 20-year-old woman who suffers 
f rom bulimia nervosa (Fig. 8.1). The eating 
disorder at the time of presentation was under 
control and was not a significant factor in her 
management; there were no other medica l 
problems. Her molars had been originally root­
t reated 2 years ago due to intractable sensi­
t ivity, but the practitioner had overfi lled the 
canals and perforated the apex. Six months 
ago the tooth was re-root-treated and since 
that time the tooth has remained symptomless 
(Fig. 8.2). She would now like crowns to restore 
shape and function. How could you restore 
t he pat ient's molars and what problems might 
you envisage? How long do you norma lly wait 
until commencing post preparations in root­
treat ed teeth? 

Clinical observations 
The lower first molar has been re-root-treated but 

t he root is shortened due to resorpt ion . 

There is no coronal seal. 

Alveo lar compensation has produced insufficient 

interocclusal space for conventional rest orations. 

There was no palatal dental erosion . 

Fig. 8.2 The rad iographic appearance of the re-root-treatment s 
of t he pat ient in Case 8. 

The molars on the contralateral side are equal ly 

worn. 

The upper left premolar needs extract ing. 

The amalgam on the premolar had a distal overhang . 

What are the potential complicating factors? 
'l'l1c ,tl\1cc)lar bc)11c c1 11d pericic.l011tctl tissL1es ci11 c)pposi11g 
tcett1 l1a\1c co111pe11satcd for tl1e vvcar <)11 the lovver 111cilars 
bv 1110\1 i11 a tc.i,varcls tl1c occ l Ll Seil 11la11c. 1'11c rcsL1 It is that 

- b 

tl1erc is ,,cry li ttle coro11 al tissLic available for crovvr1 
preparatic)r1s. E\1c11 i f tl1e teetl1 \'\1ere extracted. there 

vvoulcl l,e ir1sL1flicient space for cl pc:trtial dentL1re. 
1,11e roots arc sl1or t a11d posts vvill 11ot 1, re.)\1idc sufficie11t 

rete11tic)11 for crovv11s. 'I'l1c rcsorptic.H1 has complicated the 
sitL1atio11 a11cl nia_y cor11pro111ise l'ur tl1er 111a11agen1e11t ii' 
tl1e existi11g roe.it t reat111c11ts do 11ot prever1t tl1e sitL1 aticin 

\'\1c)rse11111 g. 
The c) btLLrc1tio11 of tl1c root ca11als is satisfactory on 

bc.it l1 1nola.rs. bL1t periapical radiolucc11cics re111,1i11 
associated vvith both teeth . 111 tl1ese circc1111sta11ccs. 
trcat111e11t is L1suallv dela\,ec.i ur1til t l1ere is rac.iiograpl1ic - -
eviclc11ce or hea li11g. 1'11c ,tbse11ce of a coro11al sea l 111a11 

cci11LribL1te to tl1e slc.)vv l1cali11g ctrou11d tl1e periapical 
tissL1cs. ,111d a better seal sl1oulc.l be placed before f'L1 rther 
trcat111e111 is ce.) 111111c11ccd. Ho\'\1ever. si11ce tl1e tcie.itl1 l1as 
ctlrectc.ly bee11 re-root-treatecl . ft1r tl1er treat111er1t is 11c)t 

.. 

Fig. 8.1 The appearance of t he t eet h of the patient in Case 8. 
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8 BROK E N - DOWN M OLARS 

Box 8.1 Dentine-bonding agents 

Modern dentine-bonding agents have bond strengths between composite and denti ne that approach t he strength of t he bond 
between enamel and composite. Dentine is partly organic and compr ises a relatively wet surface formed f rom fluid t ransport 
along t he dentinal tubules. Composites, on the other hand, are hydrophobic. Therefore, dentine-bonding agents need to link 
a wet to a dry surface. Most accomplish th is by using relatively low molecular weight fluids that f low into t he tubules; these 
are subsequently st rengthened by incorporating increasingly resinous materials. The materials gain strength mainly from 
micro-mechanical retention of the materia l with in the dentinal tubules, but there is also a contribution from infiltration of t he 
hybrid layer (Fig. 8.6). Th is porous layer forms after acid etching which is infiltrated with t he dentine-bonding agent to create 
a hybrid layer. Some of the resin infi ltrates the porous surface whilst t he rest passes along the tubules to form dentine tags. 
The combination of an infiltrated hybrid layer and resin tags provides the retention of the material to dentine. 

Most materials require short etching t imes and longer washing times to obtain optimum bond strengths. The acid 
demineralizes t he smear layer that is formed after cutting enamel or dentine. The layer is firmly attached to the tooth surface 
and, fo llowing etching, forms part of the hybrid layer. Newer dentine-bonding agents have eliminated the need to acid-etch the 
tooth separately and have combined the etching process within the same bottle as the bond ing agent. Some manufacturers 
use weaker acids to disrupt the surface layer rather than remove it (e.g. Adper Prompt; ESPE, Germany). The concept of wet 
bonding reflects the mode of action of these materials. The low molecular weight enables a bond to be formed bet ween t he 
hydrophilic dentine and t he hydrophobic composite; if the tooth is desiccated, t he bond strengths achieved are not maximal. 

~ 
ci 

i11dicated. bt1t if tl1e area failed to resolve. sL1 rgical 
i11tcr\1e11tion Cl)Uld be consiciered. In sitltations vvl1ere a11 
adcqL1ate rc)<)t trcat111e11t l1as been co1111Jleted. a11d tl1ere is 
little cl1a11ce that it could be i111proved. a11y c.ielay in 
placi11g a dcfi11itive cor<)nal restoratio11 is u1111ecessar_y. 

r11ig l1t co11ti11ue to 111<)\1e t<)\1\'ards tl1e occlL1sal pla11c 
,,vhich. in this case. \1vould be tl1e al,,eoli.:tr ridge. 111ak.ing 
fl1ture restorc.1til)11s ver}! dil'fict1lt. ·r11e safest optio11 \\!ould 
be to ret,lace the c<)ro11c:il restciratio11s a11d n<)t cl1ange tl1c 
\rertical relati<)11ship. But tl1is ,,vl)ltld Ill)t satisfsr tl1c 
patie11t's 11ecd for pcisterior crc)i·'\'I1S. 

When to restore root-treated teeth 
There are no l1ard c:1nd fast rules abcJut restori11g root-~-

trcc:1 ted teeth c:tpart from perhaps tl1e 11eed to estaL1lisl1 
a11 effecti\re coronal seal. C)11ce this is achieved. the 
ti1ni11g c>f placi11g posts is based 011 clir1ical experie11ce. 
Hov\1ever. tl1ere are s0111e gu ic.ling princi plcs. For i11stance. 
if the obtt1ratio11 of the canals appears to be scttisfactory 
a11cl it is c1r1lik.eJJ, tc) be in1pro\red. post preparatio11 ar1d tl1e 
clefinitive restoration coulci be placed ,1lt11ost i111111ediatel:y. 

If <)btL1ratio11 of the ca11al is 11ot \l\rithi11 1- 2 1n111 of tl1e 
radi<Jgrapl1ic apex. post preparatici11 i111111ediately after 
obturatio11 is 11ot indicated a11d the tootl1 shc)uld l,e 
re\1ievvecl ur1til the radiographic appearance i11<.i icates 
that resc)lt1tic)11 of the radiolucency is C)ccurri11g. In this 
case. els a specic:tlist l1,1s placed the root tre,1t111enl a11d it 
is u11lik:el:y to be imprc)vcd. tl1e restoration ca11 be con1-

111e11ccd i1n111ediately. 

What are the options for treatment? 
Extract the teetl1 and. follo,l\ring bonJr reco11toL1ri11g. 

111alze a lo\,ver partial de11ture. 
Ce1nent a Dahl applia11ce on the v\TCJr11 teetl1 ll) produce 
axial 111overnent and create space fc) r rest<)rations. 
Replace coro11al seals i11 tl1e root-treated teetl1 and 

111011itc)r tootl1 'il\Tear. 

~ Dahl appliance 
·r11e Dal1l appliances ca11 be 111ade cif r11etal. direct or 
i11dircct cc)111posites c)r e,ren porcelc.1i11. 'l"' l1e cliffere11ce is 
that. \l\7l1er1 111etal is selected. tl1e labc)ratorv tech11ician 
creates tl1e occl t1sal 111orpl1olog:y of tl1e tooth L1L1l. ,,vl1e11 
clirect co111p<)Site is L1sed . tl1e clinicicl11111L1st dl) tl1is. 1'11ere 
is no reasc)11 vvl1:y a Dc:111! E1p1Jlia11ce ca1111ot l)e used C)11 
n1olctrs a11d. i11 tl1is CL-tse. co11sideri11g tl1e cxte11t of tl1e 
prc)ble1ns associ,1ted ,,vitl1 tl1e r11olars. it 11vc:1s tl1e 011 ly vvay 

• 

Extraction 
Rc1110,ri11.g tl1e teetl1 111igl1t worse11 tl1e sitL1ation i11 a 
patic11t vvl10 has cl rccognizecl potential fc)r tl)Otl1 
1nC)\te111e11t. If tl1e teeth are extracted .. the opposi11g teetl1 

Fig . 8.3 Nayyar core. The gutta percha is removed 3- 4 mm 
down the radicular canals over which is packed amalgam. The 
combination of the buccal wal ls and t he root canals provide 

retention for the core. 
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Fig. 8.4 Composites have been added to the occlusal surfaces of 
the molars and premolars to increase the vertica l dimension by 
about 4 mm. 

Fig. 8.6 Colour-coded fluorescent 
image showing the resin- dentine 
interface and deep penetration of 
t he adhesive resin into the denti­
nal t ubules. It also shows the hybrid 
layer and t he relationship of the 
cement to the resin . 

BROKEN - DOWN MOL A R S 8 

Fig. 8.5 About 8 months after t he compos ites were placed, t he 
teeth, by a combination of extrusion and intrusion, have re­
organized themselves to a better occlusal plane, allow ing the 
teet h to be restored with whatever material is appropriate. 

to crectte s1)ace. l) irect cor1111c)sites 11vere J)laced 011to tl1e 
tocJth st1rface. linl(ed 'i1\ 1itl1 c1 dc11ti11c-l1ondi11g ,-1ger1t (sec 
8c)x 8 .1 ) and placecl i11 to tl1c ca11als L1si11g t11e Ka->1yar core 
pri11ciple !Fig. 8 . 3 ). 11 is helpft1! to ren1e111ber tl1a1. if _yot1 
c1dd 1 111111 C)f cc)111pc.)site 011tcJ the occlusal surface of a 
111olar. the i11crcase i11 l1eight cJ11 tl1e i11ciscJrs is 3 111111. '1,!1is 
ratio of' I: 3 results fro111 the incisc.)rs bci11g fL1r ther cti,va:y 
fron1 tl1e axis of rotatic)11 (Fig. 8.4) . 

rf l1e ortl1c)dc)11t ic 111ove111e11t , b_y rc\rcrsi ng the ,tl\re()!ar 
co1npe11satio11. prod Ltces changes to the cli11ical cro,.vn 
l1eight so tl1at co11\re11tic)nal or dcfiniti,,e restc)rat io11 can 
be L1nderta ken (Fig. 8 . :i ). 

- . 
- -

• Learning outcornes -
" ~ 

e Management of a broken-down molar. 
How to use posterior Dahl appliances to increase 
vertical space. 

~ How dentine-bonding agents work. 

C LINI C AL P R OBL EM - SO L V IN G IN PROST HODO N T I C S 35 



همیار دندانسازان و دندانپزشکان لابراتوار دندانسازی های دنت

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

Post crowns 

Clinical details 
:... 55-year-old, medically fit, patient attends 
. :>u r surgery and during treatment you decide 
-:: '"' at you have to use post-retained crowns 
-:: o restore the upper lateral incisors (Fig. 9.1) . 
.'.'hat factors do you consider when choosing 
:: particular type of post and core? 

Cl inical observations 
The patient has a class I incisal relationship. 
The canines and central incisors are vital to the 

electric pulp tester. 
The patient's lip line is favourable and does not 

compromise the aesthetics of the eventual crowns. 

What types of post are available? 
. •)ts ca11 be classified as eitl1er lal1<)rctlc.iry-111c1de (i11direct) 

~ 1)refal1ricateci (direct). ·r11e for1ner arc cast. \:Vitl1 2111 
:~~·!11si,·e cc)re. fro1n a11 i111pressio11 tak:e11 c1f tl1e prepared 
: ,:-r L·a11ctl. 'T'l1e l,itier ;:1re circL1lc1r crc.iss-secti<)ll do\vels. 
·· l1 ic l1 are availal1le i11 a range of 111aterictls tl1al are 
_ :.:111e11tcc.i ir1tc.) tl1e prepared p<1st cc.1nal c:111d t<1 \,vhicl1 ctrc 
.:r1 ac l1ed cc)res 111c1de fro1n a plastic 111c1terial. LlSL1ally 

.::11alga111 or co111posite. 

How do you choose between a custom-made 
post and a prefabricated post? 
-=-l1ere are 110 l1rtrd a11d fast rules a11d i11 111a11"" sitL1alic)ns ~ 

: t-; pc)ssil"J!e to Lise either l_ypc. 
1·1, e 111c1in aclv,111tc.1ges of the custc.i111-111a<.ic \Jost arc 

:jar tl1c core is an i11tegral part c.i f' the ca.sti11g a11d tl1e 
,::ape c)f tl1e pc)st is 111ade to 11t tl1e prel)ared pc)st ca11al 
,~L·c11rate l:y. "fhis is particltlarlsr sig11ificant \1\rl1en tl1e root 
_·a 11al is C)val i11 cross-sectic)11. 

·r11e 111air1 adva11tagcs of prefabricated posts arc tl1c1t 
: lie )' prO\iiclc a si11gle-visit solL1tic111 tc.i l1uildi11g up c.111 
~-11clodo11ticall:y treated tooth. Also. wrc.iltght 111etal J)osts 
c,re ge11erall}1 speak:ing stro11ger tl1a11 cast posts for a11y 

2i\·e 11 clia111eter. -
I11 general tcr111s. tl1ercfore. cast posts c1r1d cores are 

n1ost su itable i11 sitL1atio11s \-vl1erc tl1e post cc111al is \l\1idc 
> 1.2 5 1111n). irregular iI1 sha11c ,u1ci there is little re111ai11ir1g 

coron21l toot l1 tissL1e. Con\1ersely. prefabricated pc.ists ,.:ire 
111c>st c1pprcipric1 tc vvl1en tl1c post ca11a.l is 11arro,,\'. circular 
in crc)ss-sectio11 c111d sc)111e tootl1 tissL1e rc111a i11s al":love tl1e 

o i 11 ° ival 111 ar0 itl. b b b 

Several c.ie11tal pr<)ducl 111a1111factL1rers supJJl_y c<.i111-
1)rel1e11sive !<its co11tai11 i11g tl1e arn1ar11e11taric.1 c111d 
co111po11e11ts 11ecessar}1 eitl1er to prepare a11d co11struct 
custo111-r11aclc posts or to install prei'abrica.tec.i pcists. 
'.l'l1e k:its contai11 post ca11,tl preparE1tio11 drills i11 cl ra11ge 
of ciia111eters \,\1itl1 size-111c1tcl1ed i111prcssio11. l)ur11-c)11t. 
te1111Jor21rjl a11d \I\Trought-1netal prefctbricEtted pc)sts. 
Also a,,ai lal1\e are k:its for the i11stc1llati<.i11 of prefabri ­
ca_tec.i ·aesthetic· posts 111aclc fro111 111c1 terials su c 11 as 
fibre-rei11forceci co111positc resi11 c.)r cera1nic. 

• Indirect (cast or custom-made) posts 
l11d i rcct posts are cuslci111-111ade i11 t lie lc1 l1oratc.)r:y fro111 a 11 
ir11pressio11 tal(e11 of a rocit ca11al prepared by a drill. 
_ -or111alls1. tl1e JJOSt drill. i111pressior1 a11d tl1e bL1r11-ot1t 11ost 
are size-111atchec.i so tl1at tl1c cast p<)St accuratcl:y fits Ll1c 
l1ole created b:y tl1e post dril l. BLtt th is 11eed 11ot l1c 
11eccssar:y. ('asl posts ca11 be 111ade fro111 tctpcrcd or 
para.llel-sided post l1oles. 'l'l1e_y deri\1e tl1eir rcte11tio11 fro111 
tl1e clc.isc fit bctvvce11 tl1e JJ<1St c111d tl1c rci<)t surface \.\'hicl1. 
,,vl1e11 C<1111b i11ed vvitl1 a. cc111e11t lute. JJrovic.ics aclc<.1L1atc 

rete11t i<)11 for a crovv11. 

o Direct (prefabricated) posts 
T]1ere are a large \rarietJ, of di reel p<)sts a.11d perl1c1ps 
tl1e 111cist cci11ve11ie11t n1etl1od of tl1eir classificatio11 is 
tl1reaclec.l ,111cl 11011-threadcd. Direct posts gcli11 tl1eir 
rete11tici11 fro111 e11sL1ri11g tl1at tl1e p<)St hole t1rCJJared l1.Y 
a dril l is clc)sely 11121tcl1ed to tl1e sa111e-sizec1 prefa.l1ri-

cc1tec1 post. 

Non-threaded posts 
fJa rallel-sidec.1 11011-tl1 rec1dec.i pc.is ts a re ge11cra 11}7 acccpLeci 
to be 011e l1f the 111ost rete11ti,,e types of post a11d l1a,1e 
bee11 tl1e 111ai11sta}1 C)f this tsrpe of syste111 fc)r 111a11y }'ears 
(Figs 9.2- 9.4). Nor111Edly. tl1e}' are 111ade of stainless steel 
or tita11iur11. l1ut 111ore rece11tl}1 carbon fll1re. cc)tnposite 

Fig. 9.1 The posts from the patient in Case 9. (Cou rt esy Dr Do. c 

Ricketts.) 

C LIN ICAL PROBLEM · SO LVIN G IN => ~ C S - - :: : ::: ' , - - ~ 3, 
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Fig. 9.6 If a post hole is tapered w ith a w ide coronal area and 
narrower apical area, a direct post wi l l on ly f it the part of t he 
root surface t hat has been prepared by the post dri ll, usually in 
t he apica l t hird of t he root (see Fig . 9.9). Therefore, a cast post 
t hat is cust om-made to f it t he post hole along all of its length 
w il l be su perior to a direct post . 

Comparison of direct and indirect posts 

[11 mosl cases. the chc>ice of a clirect or i11direct post relics 
<J tl cli11 ical jL1dgen1e11t a11d cxpcrie11cc. I11 tl1e 111any 
stL1clies that have co111pared tl1e t,,vo tccl111iqL1es. little 
differe11ce l1as bee11 c> bserved in tl1eir relati,!e rete11ti,1e 
cctpacities. Tl1ere are sc)1ne situations. l1ovvevcr. vvl1ere a 
cast JJ<JsL has adva11tages c)ver a clirect post: 

If a post hole is ta~Jercd vvitl1 21 vvicie corcinal area a11d 
t1arro\ver apical c:trea. direct posts 1'\1ill 0111)1 fit t11e part 
of tl1c rc)ot surface tl1at l1as beer1 prepared L1y the post 
dril l. Llsually i11 the apical tl1 ire! of the root (Fig. 9. 6) . 

Tl1eref'ore a cast post 1'\!l1ich is custon1 111acle to fit the 
1Jost l1c)le along all of its le11gth vvill be su1Jerior to 
direct posts. 
i\.11otl1er ad,,ant21ge of cast JJosts is tl1at the a11gLtlation 
of the core c,u1 l,e cl1a11ged. 'fl1e core on ;.,,. direct post 
111usl be directly i11 li11e \,vith the post. Ir1 a cast pcJst. tl1e 
core ct11d tl1e post ca11 be n1ade i11 slightly differe11t 
clirectio11s to overco111e differe11ces in tl1c a11gL1latio11 of 
tl1e teeth (Fig. 9. 7). 
Botl1 cast Et11d clirect posts ca11 fail. If the ccJre ancl post 
are 11c)t n1ade i11tegrallj!, the cc)re 111ay beco111e 
separated fron1 tl1e pc)st. leadi11g to loss of the 
restoration. C.~ast pc>sls ca11 fail arou11d the core t(>o. 
especiall1r if tl1ere is a disparit:y in tl1e size of tl1e core tc> 
tl1e post. After casting. a large core 1'\!ill tc11d to cool 
a11d solidify fro111 its 111o]te11 state 111ore slc)vvly tl12t11 
tl1e thi1111er post. Pores ca n de,,elop at tl1e junction 
bet'1:1vee11 tl1e tvvo. ·~Jreciisposing tl1e 111etal le) fracture. 
l\1la11:y ternpor,try pc)sts are L1nstable and u11retentive 
despite the best effc,rts of tl1e 111a11L1facturers. Direct 
posts eli111 i11ate tl1c 11eed to use ten1 pc>rar:y posts a11cl 

POST CR OWNS 9 

' I 

Fig. 9.7 The post angulation can be altered in cast posts, unlike 
prefabricated ones, wh ich must fol low t he angu lation of t he 
root canal. The angle between t he post and the core can be 
changed to produce a more convenient angulation for the 
crown. 

enal, le the de11tist to place a core ir11rr1ediatel11 onto the 
11e\l\1ly ce111entecl post and so provide a rete11tive 
te111porary cro\l\1n attached tc> tl1e definite post. 

Tl1e best vva)1 of e11suri11g success is to retain the 111ax i-
111u111 ,1111ou11t of de11ti11e and tl1e 111i11i111L1111 ciian1eter of 
post co111111er1surate \<\Tith tl1e stre11gth 11ecessc1rj' to support 
the core. 

Retrieval o f posts 
PrcJ,rideci a no11-adhesi,re ce111ent l1as been used. 1nc)st posts 
ca11 be retrie,red fro111 tl1e ca11al. Ultraso11ic instrun1en.ts. 
1'\!itl1 copious irrigatio11 to prevent o,rerheati11g, are invalL1-
able for re1110,ring cor1 ver1tional ce111e11ted posts. Tl1e ultra­
so11ic tip sl1ot1ld L,e positio11eci ontc, the junction L,et,,vee11 
the post a11d tl1e tooth \'\There the cen1er1t lute is visil,le 
a11d tl1c L1ltrasound conti11 ued for as 1011g as necessar:y. A 
shallovv groo,1e should be plc1ced ,1long the junctio11 
bet\.i\1een the post a11d the tootl1 and tl1e L1ltrasonic tip 
pl,tced i11 tl1is area. If ct11 adl1.esive ce111e11t l1as bee11 used. 
the chances of retrie,,al are reduced. The ad l1esi,1e ce111ent 
\<\rill re111ain along the root surface a11d be aln1c)st i1111Jos­
sible to re1no,,e. Tl1is is especially i111port,1nt ,,vben cc)n­
sideri11g usi11g tooth-coloured JJcJsts tl1at can l)e drilled out. 

How can you test the vitality of the teeth? 
Electric pulp test. 
c.~old sti111L1l a ti 011. 
Heat sti111u.latio11. 

'J Electric pulp test 

Tl1is i11volves stimulating the 11erve fibres in the pulp L,y 
passi11g an electric cL1rrent through tl1e tc)<Jth . 1' 11e 
technique ll(,es 11ot vvork:: on crc>vvned tectl1 u11less tl1e tip 
of the prc>be Cc111 be placed ontc) ,,isible clenti11e. Wl1ilst tl1e 

,- I ' ,. I I ,- ,. I n n ,-,. r"'I ' r- I\ II r ,-,. ' \ ' I I\ ' r I " I n n r"\ <"' T I I f'"'\ r'"\ ~ I\ I T I r C' :>n 
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9 POST CROWNS 

Fig. 9.8 The ama lgam core provides support for a gold crown. 
A metal- ceramic crown preparation might remove the buccal 
wall of enamel and dentine. This might in turn remove a major 
part of the retention for t he ama lgam, resu lting in t he loss of 
t he restoration. 

tee 1111 ic.1 uc c a1111 ot l)e co11sidered accL1 rate as it docs 11c)t 
deter111i11e tl1e pt.III) l-,lood flovv. it is tl1e 111cist relial-,lc of tl1c 

co111n1011l}' L1scd tecl111iques. 

Cold stimulation 
I J su a!J:s,. ctl1:y l c ]1 Io ride is a p I) li ec.i ,,,.ri tl1 cl C<) 1 l<> n -\'\1<H> I 
pledget le) tl1e lal-,ial sL1rfacc c)f tl1e tO<)th. 'l'l1is test dc)es 

not 81,vays J)ro,1ide ,t11 ,tccL1rate indicatio11 of tl1e toc>tr1·s 
\ 7itality since patier1ts l1ave differe11t sc11sitivities t<) C<)lcl. 

Heat stimulation 
l Jsu,1lly. a l1ot gutta percl1Et sticl~ is c:tpplied to elicit tl1c 
sc11satior1 of l1c,tt. l,l1is test is rc1rel,, t1scd sil1ce it is diflicL1lt 

~ 

to control tl1e te111peraturc. 

What are your choices for core materials? 

A111cilgan1. 
C..,on1pc>.site. 
Glctss ic>11cH11er . 

. Amalgam 
:Nla11:sr pr,1ctiti<:>11ers prefer a1nalga111 as tl1e cl1c>ice f<)r cores 
\i\rl1e11 L1si11g clirect 1-,osts p<)stcriorl:s1 (Fig. 9. 8). S<)r11c 111c1nu­
f;;tctu rers l1ave prodL1cecl fast-setti11g an1ct!gar11s. ,.,,l1icl1 
ca11 be prep,tred \i\ritl1in an hot1r. L1t1t i11 n1c)st cases tl1c 
cc)re 111ust be prepared a daJ, after plctce111e11t. 1\111alga111s 

111cl}' corrode vvl1icl1. i11 tl1eor:s1. proclt.tces b.Y-t)roc1trcts tl1ctt 
reduce tl1e gab) size arot1r1d tl1e n1aterial/tootl1 i11terface 
and so redL1ce tl1e an1c>u11t of rnicrc)-le,tk:age. rrl1e effect of 
11evver l1igh-cop1Jer prc>dt1cts. vvl1ich have a reduced gan1111a 
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Fig. 9.9 Nayyar core . The princip le of t he Nayyar core is to ga in 
retent ion from the coronal portion of the root canals. The gutta 
percha is removed with a non-end-cutting bur to a depth of 
3- 4 mm and the material, usually ama lgam, is packed into the 
holes. Generally, this t echnique is most successful if there is 
additional support from any rema in ing cusps. It is less likely to 
succeed if the tooth is virtua lly de-coronated. 

11 l)ilctse ,t11d . C<:>11seqL1c11tl:y less corrosi<)r1. is t111k:r1C)\-v11. 
t\.-111alg,tn1 \-vitl10L1t tl1c t1se or adl1esi\7c bo11cli11g c.ic>es r1ot 
c1cll1ere tc) tcctl1 cuid therefore additic>11,d forn1s <)f reter1-
1 i<Hl are 11eeded. sL1cl1 as l)ir1s. gr<)oves. slc>t.s and u11c.ierct1ts. 

,\ ?\avvar core ca11 be t1 sec.i as a11 t·tltcr11ati\1e tc> a post. 
- -

especic:11ly ,,\,l1c11 sufficie11t t<)C>th structL1re is re111ai11ir1g 
(Fig. 9.9). c;utta pcrcl1ct is re1110\1ed 3- 4 111111 alc)11g tl1e 

cor<Jr1al pa.rt or tl1e root cctnt-tl. just bel0\'1' tl1e E:tccess 
cha111l-,er. i11tc) \'l1l1icl1 is p,-tck:ed eit l1er C<)1111)<)sitc or 
an1cilgar11. '.l'l1c bull< of tl1e 111c1terial prcJ,rides tl1c st11)port 
of tl1e core. \,\!ith eitl1er 111atcrial. adclilio11al rete11tio11 
ca11 be pro\1ided l1.Y usi11g ,1 c.ie11ti11e-l1c>11cli11g age11t. 

Composite 
c~o111pc)sitcs are the cl1<)icc core 111ctterials for a11terior tcetl1. 
(.' ores !'or postcric)r teetl1 ca11 be 111adc fro111 a111alga111 <)r 
ccl111posite ar1c.1 tl1e cl1oice betvvee11 tl1c t,,vo is 11c)t critical. 

Fig. 9.10 Traditiona lly, the distal aspect of t he left latera l incisor 
would be patched w ith a glass ionomer to make a conventional 
preparation shape. Alternatively, the crown could be made to 
the existi ng preparation shape and an adhesive cement used to 
retain t he crown. 
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If a cle11ti11e-bo11cling age11t is used to seal the 1naterial to 
tl1e tcJoth. additio11al reter1tion fc)r the core \'\till be ga i11e<.i. .... 

l ic)\'\7ever. in deep cavities. the success of tl1e bon<.iing 
agent is less a11d tl1e J)ote11tial for a gap i11creascs. 1,l1c 
bo11d bet\'\!ec11 corr1posite. tl1e de11ti11e-l1011ding a.ge11t a11d 
tl1e tCJCJtl1 is liable to failure an<.i micrcJ -leak:age \'\rill l)CCLtr 
as vvitl1 any l)ther n1ateri,tl. \1\later will also be absorl,ecl. 
\\'l1icl1 111a\1 affect di111c11sional stabilit\1. For tl1ese reaso11s. 

• • 

a 11u 111ber c)f clinicians JJrefer a111algar11 as a pc)stcrior core 
111aterial. 

Glass ionomers 
\\1l1ilst relati\rel:y t1scful for s111all additions tc) cores. the 
bo11d to der1tine is not stro11g e11ougl1 if th.e 1112tterial 

P OST C ROW N S 9 

l1ccon1cs tl1c 111ajclr co111 po11e11t Clf the core. I-Ic)\vever. 
s111all additior1s to cores beco111e t11111ecess,tr·v if adh.esive • 

ceme11t is used to cen.1.e11t tl1e crc)\•Vn (Fig. 9. 1 {)). rrhe 
cro\,v11 c2111 be 111,tde directly to tl1e brol<.et1 part l)f the 
tooth or res tcl rat icln . ff cen1ent lu te is 11c)t adl1esive. 
aclding to tl1e core vvitl1 glass io11c)111er is acceptal,le. 

Learning outcomes 

~ To recognize types of posts. 
• Princip les of post retri eval. 
• Vita I ity tests. 
e Use of core materials. 

C LIN I C AL PRO B LE M - SOLV I NG IN PROS T H ODO N T ICS 41 
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Replacing canines 

Clinical details 

This 50-year-old lady presents to your surgery 
requesting a bridge to replace her denture 
(Fig. 10.1 ). She lost the tooth 1 year ago fol low­
ing trauma and managed to cope with an 
u nretentive partial denture, but she wou Id 
Ii ke a bridge. She smokes 10 cigarettes a day 
and has taken anti-hypertensive medication 
for 5 years; otherwise, her medical history 
is clear. 

Clinical observations 

The space between the upper lateral incisor and 

premo lar is 12 mm. 

The lower canine has over-erupted into the eden­

tu lous space. 

The upper right lateral incisor is unrestored, has a 

short clinical crown and is inclined mesially. 

The upper right premolars have extensive amalgams 

and are caries-free. 

The periodontal condition is good. 

She has a low lip line which hides the cervical margins 

of her teeth. 

There are no other dental problems. 

Fig.10.1 The appearance of the patient in Case 10, showing the 
missing upper rig ht can ine. 

What are the potential complicating factors? 
Horizon ta! sp21ce. 
\!ertic;1l space. 
·r11e lateral incisor l1as a sl1f)rt cli11ical cro\-v11. 
Replace111e11t of a ca11ir1c. 

• Horizontal space 

1~he space bet'i-'\7een the upper first pre111olar a11d tl1e lateral 
is longer tl1ar1 tl1e a,rerage vvidtl1 of a canine (8 n1m) . f\ 
choice hclS to be 111ade \1vl1cn rnak.ing 21 bridge ,1vl1etl1er to 
accept the space and 111al<e a ,1\1ide tootl1 pontic c>r to alter 
the vvidtl1 of tl1e acijacent cro,i\rns. As,r111n1etr,1 in the - -
upper ar1terior regic>11 usual!Jr l1as a poor ctppearancc a11cl 
is pl)orJ:y tolerated . Altering the ,.\ridth of the adjace11t 
teeth vvitl1 tl1e cro,i\111s 111ight 111asl< this problen1. 

o Vertical space 
Tl1e o,1er-erupti()11 of the lovver ca11ine ,,vi ii co1nplicatc 
treatn1c11t. Tl1e ,tvailable space r1eeds to be assessed ()O a 
se111i-ac.ij ustable articulatc>r together ,,,ritl1 an accurate 
diag11ostic \'\1ax-t11J. It 111a:y be possible to position tl1e 
pontic to a more pro11()L1nced bt1ccal positio11 and avoid 
a11y cl1a11ge to th.e vertical relationship of tl1e teeth. If this 
is not possible. addition,11 ,,erticc1l space is r1eeded to 
restore tl1e eden tulous area. 

How can you create vertical space? 
Restori11g the p,1tient to a 1nore posterior and st1perior 
positio11. TJst1ally. the n1ost co11,,e11ient positio11 is the 
retruded contact positio11 (RCP). Ir1 this case tl1e RCP ma·v -
not crectte sufficie11t space for a pc)11tic. 

Vertical siJace ca11 l1e createci vvitl1 a Dahl appliance. 1\ 
provisional bridge could be t11acle \l\ritl1 a flat occlusal 
pla11e. 'i-1\Thich ,i\1ould intrude the opposing cani11e a11d 
allo,v over-erL1ptio11 of adjacent teeth: th.e space created 
'"1ould be sufficie11t to place a po11tic in the ide,11 tooth 
position. Tl1e design of the po11tic shottld include a flat 
surface of contact bet\'\1een the upper ca11ine iJOntic a11d 
the lovver car1i11e. ensuring that the tooth is intrucled 
vertically. 

The lower canine cc:111 l1e intruded usi11g orthodontic 
n10,,e1nent. 1'11is 1121s an added benefit of allo,i\1ing Sl>n1e 
degree of retrie,,abilitj,. If the patient is unable to accom­
n1odate tc) the appliance. tl1e brack:ets could be retTl()ved. 

If ortl1oclo11tics or a Dal1l is 11ot fcasil1le. occlusal 
adjt1stment and reduction of the cli11ical crovvn height of 
the lo,1ver cani11e may produce space for a bridge. If 
de11tine is exposecl. a cro,i\1n might be needed on the 
lovver cani11e. 

• The lateral incisor has a short clinical crown 

rrl1e lateral i11cisor is n1esially i11clinec.i and has a sl1ort 
clinical cro\'\111. co1nplicating the bridge design. There is 
i11sufficie11t crO\i\1L1 heigl1t available for a cor1,rentiont1! 
cro,i\111 011 tl1e lateral incisor a11d so it is L111lik.el:y tc> 
produce st1fficient rete11tio11 for a bridge. 

CL I N ICAL PROBL EM-SOL VING IN PROS T HODONT I CS 43 
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10 REPL A CI N G CAN I N E S 

Replacement of a canine 
rrhe ca11i r1c is tl1e lll()St tecl111icallJ! de111a11di11g t()Olll to 
replace. ·r11e ca11i11e 11,-ts l1ee11 descr il1e(i els tl1e C()rr1er­
st()r1e or tl1e ll1()l l tl1. It LISUctll\1 l1as the !C)ll gCSl rO()l clll Cl 

~ ~ 

111cd._cs c.111 ideal ,1l)L1 t111er1t toot l1 . ('<1r respcH1di11gl)1
• tl1e 

rel,-1t i\1ely' s111all size()!' tirst prcr11o l,1rs a11d latercll ir1cisors 

LlSL1,1\l_y 111ak:e 1\1ese teetl1 p(1(:Jr al1L1t111e11ts. 

What are your options for treatment? 
(' c111\1e11tic.H1c1l l1ridge t1si11g tl1e 11re111olar ,1nd tl1e 

latcrctl ir1cisor as al)L1t111e11Ls. 
Sin1ple c,u1tile\'er l1ridge usi11g tl1e 11re111<1lar. 
Si11111le c,-t11tilever l)ridge Lt si11g l1 c)tl1 pre1110\ars as 

al)LI tr11er1 ts . 
S i11 gl c t oc) th i 111p l c111 t. 
~f i11 i111al prcpc1rc1Li <111 l1ridges. 

,~\ cliag11ostic \•V,-tX-Llp is r1eeded to 11ro\'icle t l1e c\e11tist a11d 
the pc1t ie11t \·Vit l1 r:111 i11dicc1tion of the 11lan11cd cle rir1iti\1e 
restc)ratic)11s. \ilciL111ted diag11c1stic casts gi\1e t t1e cli11 icic111 
a11cl tl1e tec l111 icic111 ar1 idea of hovv r11L1cl1 spc1ce is ,l\'ail -

cl l1 le C.) 11 t 11 e li11 gt1a I sici e. 

Conventional bridge using the premolar and 
the lateral incisor as abutments 

·r11e l1e11etit of L1si11g retai11ers ()rl l1otl1 teeth is t l1at tl1e 
relative vv idtl1 c)f tl1e crovvns a11<l JJ()r1tic c,111 be cl1a r1 gcd 
tc1 l1ide t l1e rel,1tivcl:y large h()rizo11tc1l spc1cc. 1\ dia gncistic 
set-up ca11 be 111,1dc to assess l10V\' 111L1cl1 tl1e v,·idths of tl1e 
al1t1tn1c11ts a11d pc111tics c,u1 be ,1l tered to prc1\7i(ie tl1c 011ti-
111L1111 c1p~1eara11ce for t l1e l1ricigc. 11' tl1ere is sc)r11e c.ioL1l)t . 
u11 tc.1 tl1rec sct-L1ps ca11 l1e n1ade to 11ro\1 i(ie th.e patie11t 
,.,ritl1 SL1ftic ie11t chc)ice tc) 111al~e an ir1fc) r111ed (lecisic1r1. 

111 tl1e prese11t case . tl1e la.te ra l i11cisor is 111esial(y 
inc lit1 ed a 11cl l1c1s cl sn1 all cr(Jvv11. 111,1k.i 11 g it t111s L1 itable for L 

c1r1 al1 L1t111ent . r-\. ) -r11111 occlusal redt1ctio11 011 tl1e lateral 
ir1c isc)r for a crc1,,111 vvot1lc.l lca\'C i11sttl 'ficie11t toc)tl1 for 

rete11tio11 <1f a l-Jridge. 

Simple cantilever bridge using the premolar 

Tl1e pre111olar is toe) s111all a11d the edentL1lot1 s space too 

\,,,icle t<) 111a k:e tl1is a st1i table cl1c.) ice. 
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Simple cantilever bridge using both 
premolars as abutments 

'[' l1e prer11olar is 11ot large c11c>t1gl1 tc.1 SLtJ1pC) rt ,t si111ple 
cc111tilevcr l1riclge a11cl tl1e lateral i11cis(1r 11,1s a11 
L1111'a\'ourc1l1le size. 1\11c)tl1er cl1c>ice ,,,T()Ltld be to use l)c)t l1 
11rc111c)lc1 rs as dclllble al1L1t111e11ts. J')c)Llble abu t111e11ts 
re11ortedl:/ l1ave r:1 l1igl1er cl1cu1ce of failt1rc l)ecause caries 
ca 11 de \re!c) p be11eatl1 tl1e 111c.)St dista l retai11er. f> r<1\ricie(i 
care is t,1ke11 i11 tl1e c.lcsig11 of a doLtl,le abut111e11t l1ridgc. L L 

tl1is ca11 l1e SLtccessftil bLtt is LlS t1 all\1 better a\roidcd. If tl1e 
teet l1 t1a\'e ,, ,ide a11d 1011g contact 11oi11 ts . t l1c reta i11ers 
bec()t11e tc10 close to all()\,\' i11terde11ta l clea11i11g. 

Single tooth implant 
,.\11 i111plc111t ,.vot1lci restore the s11acc l1 L1t the cro,,v11 ,,vil l be 
too \\1ide. rrl1e adjacc11t teetl1 \•\'OLtld 11eed \1e11eers or e\1e11 

cro,,vr1s tc) i11crease tl1eir vv idtl1 a11d so l1icle t l1e space 
discrepa11c.y. lf t l1c size ;;1nc.i sl1ape c>f tl1e acljace11t tcetl1 
,.vere acce1Jted. ,t crC.)\\'11 c1f 11or111al vvidtl1 C(>Llld l)e 111ade 
!'or tl1e ca11 i11e. leaving ,l sin all diasten1c1 c\istall:y to l1 ide 
i111bal,-t11ce i11 tl1e l1orizc)11tal space. 'fl1is ,,vc>11lc.i pr(1br:1l1l~7 

be tl1e ideal S()lL1tic.)r1. 

Minimal preparation bridges 
It is t111li!(el_y t l1at 111i11i111L1 111 prepclratio11 bridges v\'C.)Ltl(i 
l)e vic1l1le i11 tl1is c,1se as tl1e pre111olars have exte11Si\1e 

rest()rations a11d t l1e la.Lera I i11c isc)r is too s111all. 
,,\ cc)11ventio11al cro,,v11 cot1lci l1e placed c)n tl1e pre111c.1lar 

c111cl a r11i11in1L1r11 preparati()ll bridge fro111 tl1e pal,-ttal sur­
face or t l1e lateral 1nigl1t sL1cceecl. bL1t tl1is c.loes r1ot 0\1er­
co111e t l1e disparit_y i11 tl1e size c)f tl1e ede11 LL1lc.)us space . 

(;e11era lly. c.lista l ca11tile\rer briclgcs sl10L1ld l)e a\roided. 
'l'l1e clc)scr ct toc.)tl1 is to tl1e 111ar1dil1t1 lar l.1i11ge axis. tl1c 
greater is tl1e force clhlplied to tl1e occlL1s;,:1l sLtrface. 

increasi11g tl1e risl-;: of de-ce111e11tatio11 or fractt1re. 

Assessing teeth for bridges. 
Problems w it h vertical space. 
Replacement of canines. 
Creation of vertical space for restorations. 
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Wide edentulous 
spaces 

Clinical details 
This 35-year-old woman requests a bridge to 
restore the edentulous space in her upper jaw 
(Fig . 11.1 ). She has worn a denture for some 
years and would like a more permanent replace­
ment. There is no dentinal sensitivity. 

Clinical observations 
The space between the upper central incisor and 

the premolar is 12 mm. The edentulous space is 
wider than a single tooth but narrower than the 
missing lateral incisor and canine. 
There is tooth wear, mainly erosion, on the palata l 

surfaces of the upper incisors . The other teeth are 

unaffected. 

The lip line is favourable. 
There is no evidence of caries or periodonta l disease. 

What are the complicating factors and how 
could you manage this case? 

1'\etiolc)gy c)f tl1e tootl1 ,.vcc1r. 
H orizc)11 tal spc1cc. 

Aetiology of the tooth wear 
·rhe first stage is to idc11tii}' tl1e ca use of tl1c erosion. Tl1e 
t,ro 111ai11 pc)ss ib il itics arc rcgL1rgit21tio11 or gastric jL1ice or 
,tciclic foc)c1s a11ci cirink.s. i\ dietar_y l1istory sl1c)t1ld i11clL1cle 

Fig . 11.1 A pa la t al view of t he patient in Case 11 . 

c111 a11al:ysis of the l'reqL1e11c_y of cc)11sL11111Jt ic)11 c)f acidic 
ctri11l,;,s and fc)c>ds a11d tl1e prese11ce c>f a11:sr drir1k:i11g h,tbits 
Ll1.at 111igl1t cxa_cerl)ate the erosio11. Sc)111c people clri11k: b:? 
l1c)ld i11g or sv,.1illi11g acidic liq t1ids in tl1e p,tlaicll vault I)rior 
to Sv\"t-1llov,·i11g: cit l1crs 111a:.1 co11st1111e sn1all a111ou11ts over 
ver_y lc)11g pcricids or t in1e. F'or ir1stc111ce. eat i11 g ar1 or(111gc 
a dav 111crv r1ot see111 particu larl:sr crosi\'C. bt1t it 111ight if - -
the patic11t ate eacl1 piece C)\'er 3- 4 l10L1rs ,-vl1cn the 
JJC)te11tial for crosio11 vvc)ulcl be l1igl1. 

If t-l ciietarv histor,! rc,,e21ls 110 oL-ivic)tlS cat1se. otl1er - -
possibilities cir too tl1 ,,vcar sL1c h as ar1 cati11g disorcicr. 
cl1ror1ic alcci l1 c1 lis111 or rcgL1rgitatic)11 shoL1ld l,e i11,,es­
tigc1ted. rr tl1e actiolog:y re111ai11s L111cliagr1osed. tl1e ercisici11 
111c-ry ccH1ti11ue a11d ft1rtl1cr da111age 111a:sr u11dern1ine tl1c 
appear(111cc of tl1e l'utt1rc rcstorcttions. 

Horizontal space 
"!'lie optic>11s for tl1e desig11 cir rcstorc1tici11 are si111ilar tc) 
thcise cir ('ase 1 (). tl1e n1,1jcH· cl ilTcrc11cc l)ci11g that. in tl1is 
prcscr1t cc1se. t vvc) tectl1 t-lre r11issi11g ratl1cr tl12111 011c. A 

cl1ci icc therefore 11eeds to be r11,1de 'i\'l1etl1er tci Lt sc t)11c or 
t ,,vc) pon tics. I dcall:y. tl1e a pJJeara11 cc shot1ld 111 at c 11 tl1c 
cot1tralateral side tci e11sL1rc tl1at sy111111elr_y is n1c1i11tair1cd. 
but tl1is is 1101 alvvays fetisible. ;..\ cliag11ostic i-\1c:1x-up ls 
essc11tial. lf tl1e patie11t is vveari11g a partial dc11tL1rc 2111d is 
cci11ter1t i-\!itl1 its appeara11ce. tl1e shape ca11 be copied i11 
tl1e H11al rcstoratici11 . eve11 if this 111ea11s tl1at tl1c cclc11-
tt1lc)LlS sicle l1 as ti·\'O tcetl1 2t11ci the oppc)sitc side l121s one. 

'fl1c firsL ciecisio11 shoLtlct be ,-vl1etl1er tl1c tc)c)tl1 ,,vear 
neec1s treati11g. If tl1c tootl1 ,,vcctr is inactive. tl1c crocied ... 
SLtrfaccs ca11 l)e left L111rcstorcd and tl1e 111issi11g teetl1 
replt1ccd. Tl1e ci11ly rclial,lc 111ctl1cicl tc) cleter111ir1e ii' the 
toc)th \1VCt-lr is act ive is tc) tal-;:c stt1d:y 111odels a11cl rc,ricvv tl1e 
1,rogrcss C)f tl1e ,,,,ear. If tl1e ac ti,,i t)' car1r1ot be cc)11trollcd. 

tl1e dentist r11t1st ctec ide at 1\rl1at st;,-1ge tre21t111er1t is ir1di­
cated. 'l'rcat111e11t sl1c,L1ld be co11sidered if the appc;,-1ra11ce 
ci f' the tcctl1 arc cci111prc1111isecl. there is i11tractablc sc11si­
tivit_y, lc)ss of tl1e i11c isal eclge. tl1e tooth vvear car111ot be 
cc) 11 trc)Ilcd a11d is Ii kely to co111 pro111isc the ren1a i 11 i11g tc)c)th 
structL1re a11d. mcis t in1pc)rtar1tly. the p21tic11t·s vv isl1es. 

I 11 tl1is prese11t case. tl1c c1egree of tooth vvcar is 11c)t 

se \rcrc. E,1e11 tl1ciL1 gl1 dc11tir1c is ex1Josecl. it is u11lil<cly tl1at 
tl1c 2tppea ra11ce is co111pro111ised arid the 111ost i1111JortE1nt 
!'actor to co11sider is tl1e Ptltic11t·s ,-vishes. 1'11e age of tl1c 
paticr1t is ;,-111 in1pc)r tc111t ct,11sideratic)11. rr restc>ratit,t1s arc 
placed tl1c:y clre Lt11 lil<e l:s1 to last a lil'et in1e a11d tl1crcforc cl 
co11servati,'e approach is i1111,orta11t. Tl1e 111ost conscr,1ati,'e 
treat111ent is tc) r11011itc)r tl1e \\1ear a11d pre,1e11t l'L1rtl1er 
clan1,1gc. 

lf tl1e 1Jat ier1t accepts rcstc)ratic)11s. clirect co111pc)s ite 
ve11ccrs c,u1 l)e bc>11clcd 011to tl1e JJctlatal SL1rfc1ccs of the 
LllJper i11cisc)rs. "f l1e cc)r11positcs cc111 l1el1J tci prc)tcct tl1c 
tcic)tl1 fro111 ft1rtl1er erosio11. r\lter11c1ti,1el)1

• n1ctal 011la:s,s 
111ade of prccioL1s cir t1()11 -preciot1s ctllo_ys cen1e11tec1 c)11tt) 
tl1c p,1lc1.tal SL1rfacc ,,vill pr0\7ide si111ilar protcctic)11. but 
th ev 111a,r d;,-1rl,;,e11 the teetl1 . - ~ 
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11 WIDE EDENTULOUS SPACES 

What are the options for treatment? 
Orthodo11tics. 
Bridges. 
I111pla11ts. 

o Orthodontics 
ldeall:y. tl1e cro,,vn replacing tl1e ca11i11e c111d i11cisor sl1ould 
be tl1e s;1111e size as tl1e contralateral side. but tl1is is not 
possible vvitl1 tl1e s1Jacc a,1c1ilal1Ie. rl~herefore orthodo11tics 
coulci be L1sed to 111ove teetl1 and cre;_:ite the ideal vvidths. 
Both ce11tral ir1cisors are some,,vl1at retroclined. produci11g 
a class 11 division 2 i11cisal relationship. Fixed orthodo11tics 
i11 the upper c111cl lovver ja,l\rs n1ight correct the i11cisal 
relati<)11ship. prc>clL1cing suff1cie11t space for tvvc> normally 
sized teeth. The replace111e11ts coLllcl be either i111ple,1nts c1r 
l1ridges but sy111metry \·VOLLld be co11served. 

e Bridges 
A conventional fixed-fixed bridge using the 
incisor and the premolar as abutments to 
restore the gap 

'fhe vvidtl1 of the retainers and pontics coL1ld be altered 
to hide the 21s11111111etrjr. The edentulc>LLS space could be 
restc)red vvitl1011e or t,,vo pontics. lf 011e pontic is used. tl1e 
widtl1 <)f the retainers ,l\rc)ulci be increased. \:Vitl1 two 
pontics, tl1e retai11ers ,,vould be narrovver; this is pr<)bably 
the preferred option. First premolars are not ideal 
ret,tiners; usi11g a double Etbut111ent Et11d extendi11g tl1e 
bridge onto the seco11d pre111olar is overl_y ciestructive. 

Two separate, conventional simple cantilever 
bridges using the central incisor and the 
premolar 

The ce11tral in.cisor ,,vould support a distal ca11tilever 
bridge 'iA7hile tl1e 1Jre111c1lar supported a canine. Si11ce botl1 
abut111ent teetl1 'i1VC)L1 Id be prepared for crO\l\r11s, there 
,,vould be flexibility i11 the vvidtl1 of tl1e teetl1. similar to cl 
fixed-fixed bridge design. Usin.g tl1e first pren1olar as a 
retai11er for a si11gle ca11tile\1er bridge is r1ot ideal. 
Tl1eref<1re tl1is design is prol1ably 11ot recon1111eoded. 

Conventional simple cantilever design with 
double abutments on both premolars 

rl'his option ,l\1ould in1pro,1e tl1e retentio11 for tl1e pontic. 
l)ut a11 aclditic)n of composite \l\1ould still l)e needed on the 
distal surface of tl1e i11cisor; this 111E1intai11s the problem of 
sy111111etry and balanci11g tl1e sizes CJf the a11terior segn1ent 
a11d is tl1erefcJre not ar1 optio11. 

Conventional simple cantilever using the 
premolar as a retainer 

The po11tic coL1ld replace a 11or111ally sized ca11ine. together 
vvitl1 a s111all addition of composite to the distal surf21ce of 
the upper central incisor. 

46 C L I N I C A L P R O B L E M • S O L V I N G I N P R O S T H O D O N T 1 C S 

Fig. 11.2 A conventionally designed f ixed-fixed bridge on the 
patient's right side; on the left, a minimally prepared fixed -f ixed 
bridge. 

• Implants 
rl,his 111igl1t be sufficient to ensure that the relati\re sizes of 
tl1e teeth are bala11ced. Ho, .. ,rever. the edentt1lous space is 
too vvide for 011e in1pla11t a11ci too sn1all for t,V<) to 111ak:c 
tl1is a feasible design. ~rl1e greatest prol)le111 is relyi11g on 
tl1e pre111olar to support a nor111E1lly sized ca11i11e. rnak:ing 
this optio11 u11reliable. 

;\ si11gle tc>oth i111pla11t ,1vould be tl1e n1ost conservative 
of tc>otl1 tissue but tl1e replace111ent crown \i\ft)uld still be too 
,vide. S111all cc>mposite restorations could be added to the 
111esial and distal surfaces of the c1djace11t teeth to close the 
gap. Consideri11g tl1e expense of the implant and tl1e possi­
bilit)r tl1at the cornposites \l\rould stai11. it vvould not be an 
optio11. ,-\lternatively. tl1e adjacent teeth could be cro,l\r11ed 
before tl1e in1pla11ts are placed a11cl slightly widened. a11d 
a slightly ,/\rider ca11ine placed in tl1e edentulous space. 

How can you classify bridges and what 
designs are possible? 
Bridges ca11 be classified accordi11g to the vvajr the teeth 
are prepared: con,1entior1al ancl 111i11imal preparation. Tl1e 
designs are co111111on to botl1: 

Fixed-fixed (Fig. 11. 2). 
Fixed-111oval1le (Figs 11.3 a11d 11.4). 

-. ·-~ .. . ---. ~ - ... · ~ 
~ ~"~:-.. ,,,_ 
-· ... ·-- :i'.· - . . . . . . . 
. 

. • 

Fig. 11.3 A fixed -movable bridge with a semi -precision joint 
between the premolar and the molar. 
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Fig. 11.4 The advantage of a fixed -movable design is that bot h 
retainers do not need to be paralle l; t his overcomes t he 
prob lem of using teeth w ith different inclinations. 

(_"' ar1tilever (Fig. ·1 ·1 . S) . 
Spring ca.11tile\1er (Fig. J J .6). 

Fixed-fixed 
·r11c tectl1 either side of the edenlu lous space are directl11 

li11k.ec.i to eacl1 c.1ther l1_y a rigid co1111cctor. Tl1e abL1t111e11l 
teet l1 eitl1er side c.1f tl1e ede11tLtlot1s space r1eed to l1ave 
t1car parctllel. l1ut not u11dercut. SLtrfc:tces . f'or a con,1cr1-
tio11c1l bridge. tJ1e tc.)C.)tl1 prepara tiot1s sl10Ltlcl r1ot be u11lierct1 t 
<111 a11,, surfctce. 

~ 

Fig. 11.5 A simple cantilever bridge uses one tooth for support. 
- he canine in this case supports a simple canti lever all -ceramic 
:Jr idge rep lacing t he lateral incisor. 

WI DE EDENTU LOUS SPAC ES 11 

Fig. 11.6 These two spring cantilever bridges using t he canines 
as abutment are an example of an unusual design in that t he 
first molars are more common ly used. More common ly, implants 
are used to restore t he missing teeth and are especia lly ind icated 
when a mid-line diastema is present. 

Fixed-movable 
Tl1is is si111ilar to the f1xec.l -11 xed dcsig11 as tl1e abt1t1ne11t 
tectl1 ctre li11l<.ed. l1t1t in tl1is case b:y cl 111c.i\1able joi11t. 'l'l1c 
joi11ts ca11 be precisio11 or scn1i-precisic>n: tl1e for111er l1as 
a11 improved fit a11cl is rigicl vvl1erea.s the latter allovvs 
111ore flexibilit_y. Tl1e major ad\!a11tage of tl1is type (11' desig11 
over ,1 fixed-fixec.l desig11 is tl1at tl1e prepc1ratio11s 011 the 
,1butn1ent teetl1 11eed not be IJarallel to each otl1er (Fig. 
11 .4) . "l'here 111ay be sc)111e gc1i11 fro111 tl1e sligl1t ,,ertical 
111c)ve111e11t of the joint. vvhicl1 allo\1vs tl1e al1utn1e11t tectl1 
t<1 n1ovc indepe11de11tl:y. N<1rt11allJ'· tl1c rnost distal tc)<)tl1 
carries tl1e r11c1jc)r retai11er but occasio11c:1lly this is reversecl. 

Cantilever 
/-\ sin1ple desig11 as tl1e po11tic is onl11 s11pported 011 one 
sicle. Norn1,1ll11. this type of bridge is used to replace si11gle 
teet l1 c111d CJ11l.)r 011e retc:1i11er is L1sed t<1 su1:1port tl1e bridge. 
Occasio11ally. t\vo retai11ers clre usecl (e.g. i11 distal cc:tn­
tilever !)ridges). L1ut the risk: of failure is increased. especially 
fron1 partial dc-ce111entc:1tio11 a11c.i caries bcneatl1 tl1e 
retai11ers. 

Spring cantilever 
This is a rarely 11sed desig11 as tl1e po11tic is placed sc)111e 
dista11ce clvvav fro111 the retai11er. r\ 111etal ar111 linl.;:s tl1e -
tvvo parts (1f tl1e bridge a11d co11tacts tl1c l1ard palc1te so it 
is partly sL1pporteci b~)' soft tissue. Before irnpla11ts beca1ne 
co111111011, tl1is clesig11 i1\rc1s used to replace 111issi11g lll)per 
c1nteric)r teetl1 vvitl1 diasten1ata. 

- -

• l..earning outcomes 
-- -

(t Replacement of canines. 
Managing restorations in patients with tooth 

wear. 
Classification and design of bridges. 
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Cleft palate 

Clinical details 
A 24-year-old man presented to your surgery 
wishing to have his missing anterior teeth 
replaced with a bridge (Fig. 12.1 ). There were 
no medica I problems. He had had the cleft 
palate repaired when he was a child with no 
f urther complications. The cleft was restricted 
t o the premaxi I la; there was no involvement 
of the soft pa late and the space between the 
adjacent teeth is 15 mm. He would like to have 
a fixed replacement for his existing partial 
denture. What factors should you cons ider 
prior to treatment ? What special tests might 
you use to plan the treatment and what are 
t he options? Give reasons for each cho ice. 

Cl inical observations 
There is gingival scarring apical to the upper 
centra l incisor and the shape of the soft and hard 

tissue d iscrepancy supports the history of a cleft. 

There is subst antial soft and hard tissue loss in the 

area of t he premaxi lla. 
Both lateral inci sors and the upper left cent ral 

incisor and canine are missing. 

The tooth loss is asymmet rical. 
The adjacent teeth are unrestored . 
There is a partial anterior open bite but the upper 

central incisor is in contact with the opposing teeth. 
There is a bilateral cross bite and a mid-line sh if t . 

What are the potential complicating factors? 
f_,oss of soft Et11cl l1ard tissue. 
1'11e lip li11e. 
rrl1e le11 gtl1 (1f spa11 of the prosthesis. 

Table 12.1 J\verage widt h of teeth (mm) 

Fig. 12.1 The appearance of t he pat ient in Case 12. 

1\ 11ato111_y. 
Acijace11 t teetl1. 
Occl usio11. 

Loss of soft and hard tissue 
Tl1e patient had a cleft palate repaired vvhe11 l1e vvas a 
cl1ilcl a11d tl1is has left a deficie11c_y of soft issL1e ar(1u11d tl1e 
ede11tulous riclge. An aciva11tage of a partir1! clenture is 
that it replc1ces soft and l1arJ tissue. Tl1e existing pctrtial 
der1tL1re ,,viii sl10,l\1 the exte11t c)f tl1e harci tissue loss b)' the 
a111ou11t ()f acrylic usecl i11 tl1e buccal f1c1r1ge. 1\ bridge 
replc1ci 11 g tl1e 1nissi 11 g teeth 111igl1 t 11ot i1111Jrc.>\1e tl1e 
appeara11ce. Lo11g pc.>11tics i-•vould !1ave to be m.ade to !1ide 
tl1e 111issi11g tissL1e or tl1e patic11t ,,voulci have to acce1Jt a 
u,tIJ bet,l\!cc11 tl1e base of tl1e r>o11tic a11cl tl1e gi11gi\1c1l 
b 

tissues if tl1e pc1ntics il\7ere k:ept tc> a r1c)r111al le11gtl1. 

·· The lip line 
~l"he pc>siti(1r1 of tJ1e Llpper lip li11e is critical fc>r anterior 
bric.iges. If a patient has a high lip li11e (i.e. the cervical 
111ctrgins arc ,1isible \,vl1e11 s111ili11g), p21rticL1lar care sl1oulci 
be tc1k.e11 on placing the 111argi11s 011 tl1e cro,1\711S or the 
locatic111 c>f tl1e po11tics. Different t:5rpes of po11tics ca11 be 
used to l1ide tl1is appeara11ce but tl1e:5r are not always 
SL1ccessful. l:)atie11ts vvith cleft lip c111d palates have 
scarring aro11nd tl1e circL1111oral tissL1es, resLdti11g in a 
tight lip and co11seqL1ently a lc)\,v li1J li11e, 11\1h icl1 ofte11 
l1ides the 111c1rgins of tl1e crovv11s. 

The length of span of the prosthesis 
f 11 tl1is case. tl1e le11gtl1 of s1Ja11 is sl1orter tl1an tl1e widtl1 
c)f tl1ree 11or111ally sized teeth (see Tal,le 12.1). li1. a 
perso11 \I\Tithot1t a cleft. ortl1ociontics coulci be Llsed to 
create a s~{111111etrical tippearance, l)C)SsiblJ1 l,:51 retracti11g 
tl1e posteric>r teetl1. correcti11g a11)' 1nid-li11e sl1ift a11d 

Central incisor Lateral incisor Canine First premolar Second premolar First molar Second molar 

Maxi lla 8.5 

Mandible 5.5 

6.5 

6 

8 

7 

7 

7 

6.5 

7 

10 

1 1 

9.5 

10. 5 
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12 CL E FT PA LAT E 

creating SL1fficie11t spctce for replace111ent teetl1 of icieal 
\:vicith. In tl1is case. ortl1odontics will 11ot be possible 
l1ecause of the abse11ce of alveolar bone i11 the ede11tulous 

pre111axilla. 

• Anatomy 
'fl1e loss of ~1lveolar bone i11 the t)remaxilla is 011e ccH11-
plicati11g factor. l1ut sc> too is tl1e p()Sitic>n of tl1e incisive 
car1al. Norn1ally. this is palatal le> c111d 111id-vva:y l)et,.\reen 
the Llpper central incis<.)rs. 1\ large i11cisi\re canal ca11 
preve11t tl1e use of in1pla_nts clS tl1ere is insufficie11t bone to 

allo\.v ossec>-in tegratio11. 

• Adjacent teeth 
Bc>th potential abut1ner1t teeth are t111restorecl a11ci are 11<.>l 
tilted or rot;:1ted. Ho\l\rever, the presence ()f tl1e upper 
pren1olar i11 the cc1nine JJositic)11 incre~-tses the cle111a11d 011 
tl1e cli11icia11 to create tl1e opti111u111 appeara11ce. 

" Occlusion 
The bilateral cross bite is consiste11t \l\1ith a. cleft palate 
caused b:y a h)1poplastic 111c1xilla. Correcti\1e surger)' in tl1e 
first fe\!v yeE1rs of life can l1i11der nor111al gro,l\rth tl1rough 
scar formatio11. prod L1ci11g a l1ypoplastic n1axilla. Tl1e open 
bite is betvveer1 the left pren1olars and the lower arch. 
\'\rhilst the rigl1t central incisor has a11 ()cclusal contact. 

What special tests might you choose? 
R,1diographic exan1ination. 
Stt1dy models and diag11ostic \l\rax-ups. 

e Radiographic examination 
'l'his depe11ds tc> some cxte11t on \l\1l1at treatme11t is 
en·visaged. Periapical radiograpl1s are r1eeded of the 
potential abutn1ent teeth ,1nd edentulous space. The 
i11cisi,,e canal shc>ulc.i be identified and its size a11d posit it)n 
co1npared to any potentic1l in1plant r-ixtu re sites. Niost 
implant ma11L1factt1rers provicle trar1sparent real-sizeci 
li11e dra\l\!ings t)f ciifferent sizec.i fixtures tl1at can be 
superirnposed onto ,1 radiograpl1 to deter111ine the \1ertical 

height of bo11e. 

• St udy models and diagnostic wax-ups 

Considering the occlusal relationship. it is questio11ablc 
whetl1er articulated stud:y casts are 11ecessctrJr cts the pres­
ence of the a11terior open bite reduces tl1e complexity of 
any prosthesis. but casts mo·unted on cl sen1i-adjustable 
articulatc)r n1a:sr aid the treat111e11t plc111ning. Although 
tl1e c1nteri()r guidance \l\rill be predorninar1tly on the cusps 
CJf the n1olars a11ci right pren1olars. tl1e tips <)f tl1e i11cisors 
n1ay 1nal<e so111e contribution. especiall:y tovvards the end 
of the rr10\1en1enl. An existi11g partial denture vv ill pr<)vide 
the ideal diagnostic aid prl)\rided it ft1lfi ls the demEtnds of 
the patient. \.i\laxing-u.p teeth on tl1e stL1dy n1odels is 
a11<.)tl1cr 1netl1od used tt) assess the ideal nu111ber of 
pontics needed to bridge the edentulous space. 
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111 tl1is case. it is lik.cly tl1at tvv<) po11tics ·vvill be possible 
and tl1crefore tl1e decisil)Il 11eeds to be tak.en as to \.vl1icl1 
teetl1 'i'\'Ould r>ro\·ide tl1e best ctppectra11ce. Tl1e cl1oices are 
a central i11cisc)r and a car1inc or a ce11tral and lateral 
incisor: ofte11 tl1e forr11er optio11 is 111ore SLtccessft1l. 
especiall11 s<.> i11 tl1is case as the co11tralateral lateral 

incisc>r is c1lso 111issir1g. 

What are the options for treatment? 

Briciges 
• ,,\ tixecl-fixec.1 bridge fron1 i11cisor to pre111olar. 
• !\ ca11tilever bridge using the pre111olar c>r the i11cisor 

as tl1e abut1ne11t. ,.\Tith rect)11tc>L1ri11g of tl1e adjace11t 

teeth. 
I111plar1ts 
• Si11gle-tol)th ir111Jla11t vvitl1 rec<1ntouri11g of tl1e 

prer11olar ,111d i11cisor. 
• Tvvo i111pla11ts replaci11g t,l\ro teeth i11 tl1e edentt1lous 

area \.Yith or vvitl1out reshaping <)r strippi11g of tl1e 

prt)xi1nal SL1rfaces of the adjc1cent teeth. 

De11tt1re 
• T\'\TO tectl1 replacecl , ... rith a cobalt- cl1rcJr11e fra1ne,1vt)rl<. 

or a11 acr\1lic resi11 base. 
~ 

• Tl1rec teeth reJJlaced with a cobalt- chro1ne fra1nc-

,.vorl< or c:111 acr\rlic resin base. -

• Bridges 
A co11ve11Li<)nal or 111inin1all)1 prepareci l1ridge could be 
t1sed to restore the ec.tentulous space. A 1nini111all)' 
prepared si111ple cantilever bridge ,l\1ot1ld be relatively 
si111ple to prepare CJn tl1e pre111olar l1ecat1se there is 110 
co11tact 11\!itl1 tl1c <.>pposing teeth. l1ut the sitL1atio11 is 111l)rc 
complex 011 tl1e central i11cisor as tl1e tectl1 are in contact. 
'l~o avoicl the p<.)lltic being l<)O \!v ide. so111c in1prove111er1t to 
tl1e appearc111ce rnay be possible by placi11g cl ,reneer or 
co1111Josile adc1itio11 c.>nto the distal surface of the incisor. 

A co11ve11ti<.)11al bridge. either a fixeli-fixed design t)r 
si111 ple cantilc,1er. \t\,ot1ld need 1Jre~1arc1tio11s on the 
pre111olar and/or the incisor: th is could be co11sidered a 
disc1d,1ar1tage as both teeth arc Ltnrestored. A si1nple 
ca11tile\rer con,rentio11al bridge vvould l1a\re no ad\rantage 
C)\7er a 111i11i111al preparatio11 bridge. 'l'l1e fixed-fixed desig11 
\,voc1ld i11\rol\1e cro,t\711 preparations 011 both the incisor 
a11d the prernolar a11d therefore tl1e relative 11\1il1tl1s of tl1e 
retai11ers a11d tl1e po11tic coulcl be cl1a11ged tl) provide 
011ti111L1n1 aesthetics. 'fh is 1night 11ot ()\rercome the 
problen1 of 21s11n11netr:sr cat1sed l):ST the \t\1idth c>f the 

ecle11tulc)US space. 
Alter11ati\rel:sr. t,:vo narrower teetl1. for a conve11tional 

fixed-fixed bricige. could be placec.i in the ede11tul<.>L1s 
space: this vvould elin1inate the need for reshaping the 
premolar or iJ1cisor but it tl)O produces as11111111etr.y. 

• Implants 
Tl1e 111ajor difficult)' \1Vitl1 i1nplE111ts is tl1e rclati\1e absence 
of al,re()lar bone i11 the cleft site. A si11gle-tt)oth irr1pla11t i11 
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Fig. 12.2 A Kennedy class IV partial dent ure. 

tl1e central i11cisor position vvould 11ot overcon1e the 
de111a11ds of the \l\ridth of tl1e sp21ce. Additic>n of 
co111posite/porcelcti11 ,,eneers 011to tl1e adjacc11t teeth 
111ight hie.le tl1c 21s_ym1netry. l1ut tl1e overall appearance of 
the restorations ,t\,ould re!Jr on the cotnJJOSite l1ond. 'l'he 
v\rcak:est li11k: i11 tl1e restoration of the space vvould be the 
composite or porcelain 111argin 21ncl 011ce tl1is had stainec.t 
the restoratio11 ,,voc1ld becornc unacceptable. T,,vc> 

CLEFT PALATE 12 

in1plants, c.>ne ir1 tl1e ce11tr21l incisor pc.)sition and tl1e other 
in tl1c laleral/ c;:111 ine positio11. ,,voulcl replace t,t\,o teeth. 
but tl1e arnounl of spctce is critical (see Bc>x 21.l ). 

Partial dentures 
If the patient has cl lc)v\r lip li11e. atlJ' restoratio11 \t\7ithout 
soft tissu.e replace1ne11t n1a}' be u11a.cceptable. I(ennedy 
class IV de11tl1res replaci11g a11teric>r teeth are or1e c>f tl1e 
r11ore clinically dema 11di11g t>rpes of de11turc. i\ 11 ex,imple 
of cl design is shoV1rn i11 Fig. 12.2 . Tl1e appeara11cc of the 
~-icr:ylic to tooth ju11ction on the 111esial aspect of tl1c 
central incisor is critical tc> avoid the forn1ation of a c.iark: 
triangle ol' space. The denture n1a:y r1eed a11 a11glec.i patl1 
of insertio11 to optimize tl1e appearar1ce of the flctnge of 

tl1e de11ture. 

Learning outcomes 

• Planning anterior restorations involving alveolar 

bone loss. 
• Using special tests. 
0 Replacing single missing anterior teeth. 

G Average width of teeth. 
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Replacing 
posterior teeth 

Clinical details 
The upper f irst molar became grade Ill mobile 
and the patient lost t he t ooth 6 mont hs ago. 
He was diagnosed as having rapidly progres­
sive periodontal disease, wh ich is now treated 
and is under contro l. There was no compl i­
cati ng med ica l history, but the patient smokes 
20 cigarettes a day. The patient wou ld like t o 
have the tooth replaced but is not prepared to 
fund t he cost of implants (Fig . 13.1). What is 
your management? 

Clinical observations 
There is a moderately extensive restorati on in t he 

second molar, wh ereas the premolar is unrestored; 
both t eeth are ca r ies-free. 

The edentu lous space is one molar unit w ide. 
The occlusal su rfaces of t he molar are not involved 
in guidance. 

There is suffic ient w idth and he ight of bone for an 
implant. 

What are the potential complicating factors ? 
Extract io11 site. 
S111ok i11g. 
Finc111ce. 

Fig. 13. 1 The a ppea rance o f the ede nt u lo us space in Case 13. 

,' Extraction site 

The patie11t hc1c1 the tc)otl1 extracted (') 111011ths 1Jre\rioL1Sl}', 
,vhicl1 1.1voulcI be cc>nsiciered SLtfficic11t 1i111e for c1l\reolar 
bon_y rc111ocielling to occL1r. ;\l1110L1gl1 tl1erc is ,t risk: that 
furt her alvecil,tr bor1e resorption 111a:y <)CCLlr and tl1at a 
gap cle\1elops bcr1catl1 tl1c IJCJJ1tic. tl1e cha11ces are less 
cc.J11sideri11g tl1c ti111e si11ce tl1e extractic.Jn. 

Smoking 

It is recog11izcd tl1at s111ok:ing i11creases tl1e risk. of fa ilure 
of tl1e osseo-ir1tegrE1tic)11 of i11111lant fixtures . Kicoti11e a11d 
otl1er prc)ducts inl1aled i11 cigarette s111ol<e i11crease tl1e 
cl1a11ce c> f fail L1re b1, a factor of about t,;,\ro. "Jicoti11e 
caLtscs vasoco11strictior1 i11 peripl1eral vessels a11d 
co11sec.JL1entl:y redL1ccs peripheral circ ulation i11 tl1e 
gi11gival tissues. In patie11ts 11\ritl1 chro11ic pcriodo11tal 
disease. this resLilts i11 redL1ccc1 bleedir1g on probing ,t11d 
111ay lead tc) a cli11ical in1pressio11 tl1at tl1e ciisease is 
less ad\ra11ced. So111e autl1orities reco111111end advisir1g 
p,-1tie11ts tc.) stop s111c.Jl<i11g 2- 3 11\1ccl(s prior to surgcr_y. bL1t 
Sltch is the con1pulsi,re 11atL1re of the hc-tbit that tl1is 111a,, 

~ 

11ot be achieved. Patie11ts 11\rl10 s111ol<e and arc co11siderino 
t, 

i1npla11ts 111ust E1ccc11t tl1e i11creased risl( a11ci so cli11icia11s 
should record tl1ese detai ls Cctrefu!IJ, i11 the 11otes. 

• Finance 

Tl1e patient is L111able to fL111cl the cost c.)f implants. 'rhe 
patie11t sl1oulci be infor1ned al10L1t i111pla11ts. e\1e11 if he 
ca1111c)t afforci tl1c111. Tl1e lifetin1c costs of impla11ts are 
11rc>l)ably cl1eaper tha11 rcplaci11g bric1ges. So111e i11sL1rance 
sche111es 1na11 cc.J r1sider fu11di11g i111pla11ts. 

Special tests 
Tl1e C>11l}1 special tests 11eedec1 vvould be periapica l 
radic1g r,:1phs a11d \1ital it:y tests c>f tl1c abL1tn1e11t teetl1. 
·rhe electric pulp test is co11sidercd tl1e rnost reliable of 
,111 tl1e vitalit}' tests. 'l,l1is i11\1olves passing electrical 
stin1ul i thrc1ugh tl1e tootl1. a positi\re resLtlt i11dicating 
that ,111crve su1Jply is present. 

What are the options for treatment? 
A l)ridge is tl1e ci11l,31 trcatn1.ent possible gi,,en the 11atient·s 
11refere11ces (Fig. 13 .2 ). Eitl1er a co11\re11tio11all:s, prepared 
bric.lge or a 111ini1nall:y prepnred l1ri(ige coulcl reJJlace 
the 111issi11g tooth. t\ conve11tio11al. fL1ll-co\rcr,1ge cro,,v11 
preparatio11 011 tl1e u11rcstoreci scco11ci pre111olar is 
cc.)11siderecl c)vcrl:y destrL1cti\1e. A con\rentional retainer 
cc1Lild be 111ade for tl1e n1olar \:Vi tl1 a 111i11in1 all:y prepared. 
resi11-bo11dec.i retai11er 011 tl1c pre111olar. Hci,f\1e\1er. in this 
c,1se, Et 111ini111ally prepared bric.ige L1sing a fixcd-rnc>\1c1ble 
clesig11 vvas used to replace the n1issi11g tc.)otl1. 

'rhe max i111L1111 su ,·fctce are.=1 l1as bee11 L1sed fo r 
l1ondi11g. f>a rt of the existi11g a111algan1 restoratio11 ,,vas 
re1noved a11d tl1e surfaces renclerecl caries-free anc1 the11 
exte11c.ied onto the dista l sL1rface. Tl1e preparatic.1n could 
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1 3 REPLACI N G PO ST ERI OR TE ET H 

be describec.i as a 11;,brid bridge. 1,11e mo,.1able joint allovvs 
some mo\rement of tl1e abutme11t teetl1 a11d also 
eli1ni11ates the 11eed for parallel preparatio11s. Tl1e n1et21l is 
ab<.)Llt l 111111 tl1ick. c111cl is placecl 011to soLtnd tciotl1 surface. 
ce1nented and then adjusted to ensure a co111fortable tit. 
The joi11t is prccisio11-cast a11d allo,l\rs a vertical path of 
insertio11. 1,11e disad\1a11tage of this t;ipe of bridge is that 
the n1etctl surface may be visible \l\rl1e11 sn1ili ng. Tl1is 
prol,lern. ho\o\rever. is less lik:ely in the rnaxill,1. Anotl1er 
possibility is tl1at tl1e retainer on tl1e pre111olar ma;1 
dcbo11d. 1,he pontic !1as a sadclle-sl1aped design. 

What are the design principles of minimal 
preparation bridges? 
Nor111ctlly. 111inin1al preparation bridges are used to 
replace single teeth. The bridges gain their ret.e11tion fro111 
the bond bet,l\ree11 the metal and tl1e tooth surface. Ea.rl,, -
t;rpes of luting ce111ents !1aci 110 or little cle11tir1e-bo11ciing 
capabili ty. but tl1.e more recent irnproved types give bond 
strengths to dentine that are similar to tl1ose tc.i ena111el. 

e Preparation 

Lack of occ/usa/ space 

If the opposing teeth are in contact. space is needed for 
the retai11er. "l'l1is car1 be created either by re1110\1ir1g tootl1 
tissue or b:y cc111er1ti11g the retai11er higl1. Preparatio11s 
111a_y expose vital de11tir1e. but the bond stre11gths of 
n1odern adl1esives to cle11ti11e are sufllcientl,r reliable to -
retain the bridge. lf the retainer is cen1ented high. forcing 
intrusion/extrL1sion of teetl1 to create tl1e space norn1ally 1 

ta k.es a fe,l\r ,,vee k.s. 

Insufficient surface area 

S111all teeth n1ay have insL1fficie11t surface area for bonding. 
Additional surface area ca11 l,e gainecl b;' preparing rest 
seats or grooves/slots. "fhis also increases the rigidity of 

Box 13.1 Designing the occlusion for complex crown and bridge 

Fig. 13.2 A minimal ly prepared bridge using a f ixed-movable 
design with partial coverage retainers on both abut ment teeth 
and a sadd le-shaped pontic. 

the bridge. \l\1hich is even more important for a successful 
restorati()n. The locatior1 of slots/ grooves or rest seats can 
alsc) aid accurate positioni11g durir1g cen1e11tatio11. 

Restored abutment teeth 

Provided tl1e restorations are n1i11i111al. tl1e,, ca11 be 
~ 

ren10\1ed and i11corporated i11to the design of the bridge 
(Fig. 13 .2). Additionally. using existing cavities 1neans 
tl1at the rigidity of the bridge is increased. In s0111e 
i11stances, the design rnaJ' approach that of a co11ven­
tio11c1I briclge but less tooth tissue is rerno\red. Recent 
resea.rch suggests that. for minimal preparation bridges. 
prepari11g the teeth i111proves their longevity. 

• Occlusal design 

For most bridges, a conformati\1e approach is chosc11 as the 
111C)Sl convenie11t ()Cclusal scl1cn1e . ... fl1e ca11ines guide tl1e 
n1andible in lateral excL1rsions and produce posterior dis­
cll1sion (Box 13 .l ). This mal<es the desig11 of the occlusal 
tal, le of the pontics simpler. vVhen group fur1ctior1 is 

When designing the occlusal scheme for mult iple crowns or bridges, the most convenient is canine-guided, creating posterior 
disclusion on lateral excursions. Anterior guidance should be shared on the pa latal surfaces of the upper incisors, producing 
posterior disclusion. This occlusal scheme is usually selected because it is eas ier to make in the laboratory. Creating group 
function to guide latera l excursions is more demanding on the techn ician since the occ lusal form of the posterior teeth has to 
be re latively flat and each guiding surface needs to be carefully formed so that interferences do not hinder the free 
movement of the mandible in lateral excursions. For t his reason, canine guidance is normally used when re-organ izing 
occlusion. 

For a conformative occlusal scheme, crowns should not interfere or produce early points of contact by other teeth or crowns. 
The occlusion remains in t he intercuspal position . For a re-organized approach, the contact of teeth to crowns or crowns to 
crowns shou ld be evenly distributed . 

Occlusal contacts should therefore be even in distr ibution and spread over as many teeth or crowns as possible. Ant erior 
gu idance shou ld be taken by the pa latal surfaces of t he incisors and lateral excurs ions shou ld be guided by the palata l surface 
of canines. 
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Fig. 13.3 The retainers cover the maximum surface area available 
for bonding on the central incisors. The retainer passes around 
the medial mesia l edge, not so far as to become visible but suffi ­
cient to increase the rig idity of the framework . Often these 
bridges fail because the meta l flexes under stra in and debonds. 
The more rigid the framework, the less this is likely to occur. The 
pontic is a ridge lap design wh ich allows easy cleaning but does 
not restore the tooth shape. 

invc1lved i11 lateral excursio11s. the occlusal desig11 is 111.c)re 
difficult as it 111L1st confor1n. Therefore the desigr1 of tl1e 
c1cclusal surface of a po11tic or retc:1iner is rnore complex. 

e Cementation 

The 111ost diflicult stage in plc1ci11g minirnall~>' preparecl 
bridges is their cen1e11tatic)n. If tl1e teeth l1c1,,e l1een 
prepared vvitl1 slots/groo,,es or rest seats. these vvill l1clp 
to seat the l1riclge c.lL1ri11g ce111e11tatio11. OcclL1sal adjL1st-
1nc11t cc:111 be diff-icult to ,1cco1nplish before cemer1ta.tion 
a11d is n1ost SL1ccessfL1 ll_y acl1ieved after. A dr:y ·vvorl<ing 
field is 11ecessary fc)r adl1esi\re ce111ents. Tl1is car1 ofter1 be 
achieved ,vitl1 jt1clicioL1s Lise of cotto11 ,,vool rolls bL1t. if 
adequate moistL1re control can11ot be obtained. a rubl1er 

da111 '"' ill l1clp. 

What are the preferred designs for anterior 
and posterior bridges? 

J\11 terior bridges ( }'ig. 1 3. 3). 
Posterior l1ridges (Fig. 1 3.4). 

Anterior bridges 

~f l1c design of cl1oice to replc:1ce upper anterior teetl1 is the 
si111ple ca11tilever. An exceptio11 maJ' follo,1v ortl1odontic 
treatme11t. ,,vhere a fixed-fixeci ciesig11 is reccJ1111nentied 
to 1Jrovide a splinti11g c1ctio11. Fixed-fixeti desig11s are 
preferred for replaci11g 10,1\rer i11cisors. 

Posterior bridges 

_-\11>' design can be used. bL1t the 111ost successfttl is the 
tixcti -1noval1le. Tl1is eli111i11ates the r1eed for parallel 
:-Ltrfaces either side of the ede11t.Ltlous space \1\rl1ilst 
c11lO\'\'i11g so111e i11depe11de11t mo,rer11e11t c)f tl1e abutrnent 
lcetl1. a factor that sig11ificantl_-sr reduces tl1e risl< of 
~ctai11er de-ce111en tation. 

REPLACING POSTER I OR TEETH 1 3 

• ' 

Fig. 13.4 A modified ridge lap design conserves the lingual 
shape of teet h and yet provides suffic ient space for cleaning 
beneath the pontics. 

What are the types of pontic design? 
Ridge la1J. 
iVlodified ridge lap. 
Dome-sl1aped. 
Saddle-sl1apecl. 
O,ra te. 
\\lash-thro11gl1. 

e Ridge lap 

Tl1e shape c1f the buccal SL1rfacc 111atches the adjacent 
teeth but the ling11c1l surface is cut a\1\ray to allo,t\r access 
for cleani11g. \i\lhi lst tl1e appearance is maintained. the 
patie11t may co111plai11 tl1at onl~v half the tooth has been 
replticed. If a pE1tie11t is susceptible to periodontal disease. 
this is a sc1fer C)ptio11 (Fig. 1 3. 3 ). 

• Modified ridge lap 
rl,his is a cornpro111ise on a ridge lap. ,,vith n1ore of the 
li11gual shape being preser\red but still allowi11g the 
patie11t tc> clean under the pontic. and may be better 
tolerated (Fig. 13 .4). 

o Dome-shaped or bullet-shaped 

Dome- or bullet-sl1apecl pontics have a point contact \,vitl1 
the ede11tulous ridge. This c.lesign can be particularly 
useful ,,vhen tl1e apicc1l third of the pc111tic is not visible 
(e.g. in lo,,ver pre1nolars). 

o Saddle-shaped 

'fhis a. 111ore realistic tooth shape. \l\rith a concave surface 
c)r1 the gingi,,al surfc:1ce. The l i-sl1aped surface increases 
tl1e difficult;' of cleaning but. for patients ,,vith excellent 
oral hygie11e a11d \1\rl10 are resistant to periodontal dise,1se. 
it 1nay prove tl1e mc)st acceptable design (Fig. 13. 5). 

G Ovate 

This is a si111ilar shape tcJ tl1e Sttddle shape but is designed 
to plc:1ce pressure 011 tl1c edentulous ridge to cl1c111ge the 
sl1ape of the ridge. lt may be used as part of a provisional 
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13 R EPLACING POSTER IO R TEETH 

Fig. 13.5 This f ixed-f ixed design ut il izes rest seat preparations 
on the abutment teeth to increase the surface fo r bonding as 
we ll as t he rig id ity of t he ret ainer. The disadvantage of th is 
design is that t he surfaces adjacen t t o t he pont ic need to be 
virtually para llel in order to avoid undercuts prevent ing 
locat ion of t he bridge. 

l1ridgc to scallop 2111c.l cc)11tot1r tl1e eclcntL1lc)us riliges lJr ior 
tc.) plc.1cerne111 l) I' tl1c deli11iti\re restorati()I1. 

~ Wash-through 

Here. tl1ere is 110 co11tact betv\rcc11 the pcJ11tic a11d tl1e 
ridge. 'fl1is ty1Je of po11tic is 11ot cc)1nrno11l:y used ,-ls tl1e 
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Fig. 13.6 A sanitary pontic or wash-through does not rep lace the 
appearance of a miss ing tooth but does help restore function. 

sl1c.1pe of the tootl1 is not replicated. 111erel:v its occ lL1sal 
for111 (Fig. 13.(1). C)ther tcr111s used for tl1 is t:'{Pe of po11tic 
c1re l1ygic11ic c)r sanitary pc)r1tics. 

I.earning outcomes 
e Management of single missing posterior teeth. 
C Designing minimal preparation bridges. 

Pontic design. 
Occlusal design . 
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Replacing upper 
• • 1nc1sors 

Clinical details 
This 35-year-old man presents to your surgery 
requesting an alternat ive to his acrylic resin 
partial denture which replaces fou r maxillary 
incisors (Fig . 14.1). He lost these teet h as a result 
of trauma when he was a teenager and has 
worn a partia I denture ever si nee. The current 
denture is over 5 years old, has broken once and 
has become loose. Despite these shortcomings, 
the patient copes quite well with the prosthesis. 
He is a non-smoker and has a clear medica l 
history. He has an otherwise unrestored den­
tition and there is no evidence of caries. 

Clinical observations 
The periodontal condition and remaining dentition 
is healthy. 

The standard of oral hyg iene is fair. Gingival bleed­

ing upon probing is evident around the denture 

abutment t eeth . 

The maxillary canine teeth are vital, unrestored and 

their long axes are paral lel to each other. 

The edentulous alveolar ridge between the maxillary 

canines is well formed, having undergone min ima l 

resorption . 

There is an optimum lip line and the gingiva l tissues 

do not show on smiling. 

What options are available to effectively 
restore the edentulous space and what 
problems are associated with each choice? 

I 111 p I ,u1 ts . 

Co11\1e11tional bridge. 

Partial de11ture . 

. Implants 
lr1 tl1is sitL1ation tl1e prospects for succcssfLtl lreatn1e1.1t 

vvitl1 in1pla11ts clre gc1od. Tl1cre has l)een 111.i11i111al al\rcc) !ar 

ridge resorptiot1 l)etvveen tl1e n1axillary cani11es a11d tl1e 

patient is not a smoker. Furtl1cr in\1estigations. i11cludi11g 

3D rac.iiograpl1ic imagi11g, ·vvc>Ltld be 11ecessarJr tc> cc>nfir111 

adequ21tc bo11c \rol ume anci quality. 

rfl1e plclce1ne11t c> f' i1111Jlar1ts i11 tl1e inc isc>r pc)sitior1 car1 

l)e cc> n1 plicctte(t b_y tl1c presence of t l1e ir1cisive fora111c11. 

This is par ticu lar!)' so if tl1e foran1en ls l2trgc 2111d bL1 ccall)1 

placed. 111 sucl1 sitt1cttic)r1s. it is L1su,ill)' 111orc cor1ve11ie11t 

to pl21cc t\,vo fixtL1res in the lateral i11cisor positio11 a11d L1sc 

t l1c111 as retainers lc.)r a fixccl-tixed bridge to replace tl1e 

t\:\ ro ce11tral incisors. 1'-\n alter11ati\1e a1Jproach vvc1rdd be 1c> 

place foL1r si11gle tc>c>th i1npla11ts. f)r<>vided tl1e bo11e 

st1ppc)rt is adeqL1ate. tl1c ir1cisivc canal is cor1\1c11ic11tl_y 

situEttcd a11d it does not i11terferc vvith tli e sv111111etr,1. 
" " 

Conventional bridge 
Tl1e edet1tL1 loL1.s space is toc1 \<\ride for rni11i1nal pre1Jaration 

bridges a 11ct tl1ercforc the lHl 11, optio11 is co11ven tic>11c:1l 

bridge"1.-,1ork:. ,'-\ cc111ventic>11al. 111etal- cer an1 ic bridge '·"'OL1 ld 

l)e an 21cceptablc r estoratio11. It \·\'C)uld r1orn1all11 itl\'Ol\1e 

ful l coverage cro\<\111 retai11ers 011 t l1c ca11i11es C>11l)r. Sc)n1c 

cli11icia11s cc)11sider it 11ecessary to recrL1it tl1e tirst prcr11olars 

i11tc1 tl1e design. l)tlt tl1is is a 1ni11c1rit:y \7ie\,v. 'l'l1c r11ajor 

con11Jl icat io11 of this type of prc>stl1esis is tl1c exte11t <Jf 1l1e 

tootl1 rcc1ucticJ11 11ecessarv to acc(1n1n1c>date tl1e crovv11 
~ 

retc1i11ers. Tl1ere is cl risk: of 1Jul1J1:il da111agc c111d 11ecrosis 

C>\1Cr tl1c sl1ort cH· lcH1g ter111. 1"'he alter11ati,re approacl1 of 

L1si11g cl rcsi11 -bo11ded bridge '-"'OL1lcl l)e ccJ11sidered b:y 

Fig. 14.1 Case 14 w ith and w ithout the denture. It is important 
to feel the width of t he buccal edent ulous ridge. Extract ion of 
the incisors can lead to significant bone loss, resulting in 
insufficient bone in the area where implants are planned. 
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14 REPLACING UPPER I NC ISORS 

n1anv cli11ici,111s tc) l)e exter1cli11g tl1is tccl111()lc)g\, bc,1(H1cl - '-- .__, -

its lin1its. Ho\,ve\'er. a co111bir1atic)11 c)i' cvolvi11g dcsig11 
cc)11cei,ts ;1r1cl in1pro\,i11g ce111c11ts l1as. i11 selectec1 cases. 
111;-1dc lo11g-s1Ja11 resin-l,c)11dcci bric1gcvvork. a rca.listic 
IJ<)ssibilit:y. "rhc lo11g-ter111 perforn1ar1cc c.11' resi11-l1c.i11dcd 
L1ridges ca11 l,c n1axi111izcd by i11corpc.)rati11g. '1\1l1ere pc)ssil1le. 

the fo ll c)vvi11g desig11 fcatt1res: 

i\i(axi111t1111 CC)\rera.ge bv tl1c 
~ - reta i11i11° t\' i112s of tl1e b '-' 

abt1 l 111c11 t tcctl1. 
Stth1h,le111e11tar_y slots a11d groc)\1es. 
\laki11 g tl1c cc1stir1g a.s rigi<.1 as pc)ssiblc. 

(~li11ic,1l cxperie11cc ,vitl1 rcsi11-l1cH1clcd briclgcvvc.)rk !1as 
shc>vv11 tl1at car1tilc,'er <.lesig11s are. fc,r the 111ost part. vcr:v 
SllCcessl'Ltl. 111 this CclSC. 110\i\'e\rcr. cl nxed-iixe<.l C()llSlruc­

tic.Hl is rcqt1ired i11 order 1<> resist tc>rSi()11al l'c>rccs. 

Partial dentures 
Acrylic resin partial denture 
1.,1,e 111c,st co111111c,11 dcsig11 c,f 21cr}rl ic rcsi11 J)3rtial de11t Ltre 
i11vo[\!CS tl1e i11ti111c1te co11tc1ct c.11' tl1c dentL1rc bc:1se v\ritl1 tl1e 
palat al dc11togi11gival ju11ctior1s or 111;.-111}1• ii' 11ot c:111. c>I' tl1c 
ren1c1i11ir1g tectl1 i11 ll1e sc1111e c:trcl1. !11creased pla<.Jttc acct1-
111t1lc:1tic.)11 . l'c>od in11,actio11 a11cl sc)111etin1cs direct trc1t1n1a 
cc111tribt1tc lo i11creased le\'cls of gi11gi,,al i11fla111111atic,11 a11d 
l1J1pcrplc:1sia. 111 tl1e absc11ce of effective oral l1:ygie11e. caries 
a11d pcriodc.H1tal disease ca11 be sig11ifica11tl}1 accelerated . . Fc.)r 
tl1ese reaso11s. this clesig11 C)f J)arti,tl de11tt1re is 1,cst a\'C.)ided. 

I11 certai11 situc1tio11s. ,tcr_ylic resi11 partial clenttlres cc1n 
l)e clcsignecl i11 sucl1 cl \'\1a_y c1s to ,t\'C>icl tl1e n1ajc)rity of 
tl1e de11tc>gi11gi,,al jLt11ctio11s a11c.i so re<.lLtcc the risl-i: of 
cc,111pro111isi11g tl1e l1ealtl1 C.)f tl1e rc111a i11i11g teetl1. i\11 
exa1nple is tl1c E,1cry cle11tt1re. ,,vl1icl1. alt l1ougl1 c>rigir1all~/ 
dcsig11ed tc) replc1cc si11gle n1axillar}' i11cisc)rs. c21n so111e­
ti111es l)e 111odiflcd tc) i11cludc 1nore replc:tce111ent teetl1. 

·r11c present c;-1se vvould l,e SLlitable f(,r such a pros­
thesis as tl1e bt1ccal seg111e11t teetl1 clre i11tact. SJJace is 
a\1a i I able for ball-e11ded c !asps to e11gagc tl1e clistal st1 rf,1ces 
of tl1e l;-1st sta11di11g Lll)pcr 111c1lars. tl1ere is space for a lc:1biaJ 
fla11gc a.11d tl1e pc:1late is relatively shallovv. 

Metal-based partial denture 
Nletal-l,ascd p,1rtial dentures arc t1sually 111ade frc)111 a 
cc,111bi11at ic>n of cc.)l1a lt- cl1ron1it1111 allov c111c1 l1eat-ct1red 

~ 

acrvlic resi11. St1ccessf'Ltl dcsig11 <>f a T(e1111ed\7 class l\/ 
.., '-" -· 

prc>stl1csis (sec t'ig. J 2.2) rcc.1t1 ires carcft1 l attentio11 to tl1e 
pc1tl1 c)f i11sertic>11 c.,f tl1c de11ture a11cl tl1c plctcen1e11t of 

cc)111po11e11ts tl1at prc)\!icie tooth st1p1,ort ,t11d direct arid 
i11direct rete11tio11. A vvell-desig11ed a11d acct1rcttely co11-
structed sl<:eleto11 fra111evv(,rl"-111etal partial c.1cr1tt1re cc:111 be 
a ver.Y st1ccessfrd 111ec:111s or replc1ci11g 1nissi11g a11teric.>r teeth. 

Metal-based partial dentures with precision 
attachments 
Precisio11 c1t tacl1111e11ts ,.,rot1ld i111prove the retentic,r1 c)f 
tl1c partizd de11turc. prc.>babl1r a\1oidi11g tl1c Ltse c)f anteric,r 
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Fig . 14.2 A fixed-movable bridge from the second molar to the 
first premolar. In th is case, the attachment is precision-made to 
allow a rigid connector between the two components. 

cl3SJ)S. Hov\'e\'Cr. tl1e)1 arc l1t1llz)1 a11d 11eec1 a rclati\1ely lo11g 
cli11ical crc)\'\r11 to sL11,1,ort tl1eir lc r1gll1. altl1ougl1 sl1orter 

attacl1111c11ts arc a\'ailable. 

What are precision attachments? 
The 111ost cc,111111011 for111 c>f rete11tio11 for de11tttrcs is 
ust1all_y clasps. Hc>,.\1e\1cr. if tl1c sl1a1Je of tl1e crCl\'\'11s co11tair1 
little or 110 t111cierct1t. claspi11g teetl1 to gc:ti11 retc11tio11 cc1r1 
l,e L111st1 ital,le. l~lasps alsc) l1a\'e tl1e disad\7antage that 
tl1e\! are gc11erallv \7isil,le. Prccisic)11 rtttacl1111er1ts are 

~ ~ ~ 

eitl1er i11tra - or cxtracoro11al a11d 1JrCl\1 icle rete11tio11 fro111 
tl1e close flt bet,,,,ec11 tl1e r11a le a11d fc111a le pr1rts a11cl along 
tl1e 1Jatl1 c)f \:vithdra\•vc1l !Fig. 14.2 ). Se111i-i)rccisio11 atta.cl1-

111e11ts 1JrO\'icie less rete11tio11 but rcdt1ce the stress t1pc)11 
1!1e teetl1 (see l'" ig. 11.4). Tl1e 111c.)st cc,111111011 clesign (>f 
prccisiC)ll attacl1111er1t is tl1e ball a11d socl<:et (Fig. 14. 3 l. 
Prccisio11 attc1cl1111e11ts l1.a\1e fot111d i11crc21se<.l rise \1vitl1 

i111pla11t-rclctinecl de11 tL1res. 

What is the role of a provisional restoration 
and how might you make one? 
,:'-\ 1Jrc1visic.)11ctl l)ridge l1as a nL11nber or ft111cticH1s. It \'\1ill 

assess tJ1e st1ccess of: 

The bridge clesig11 <>\'Cr tl1e sl1ort to n1ec1it1111 ter111. 
'l'l1c positio11 c)f the i11cisal edge relati\1e to tl1c lips. 
'1'!1c sl1ape ,111cL if pc)ssible. coloLtr of tl1e por1tics. 
1.,l,e a11tcric.>r gLtida11ce a11d lateral exct1rsic,11s. 
1' 11e en1ergc11ce sl1ape c>f the al1t1t111er1t teeth. 

Tl1e si111 pl est tc111 IJorar:y restor2ttic.H1 ,,vot1ld l,e ir1di,1 i<.l Ltc1l 
crc)\'\111s 011 tl1e ca 11 i11es a r1d to lec1,rc tl1e ede11 tL1lou s space 

L111restc)recl. l1t1t tl1is \'\' ill 11ot assess success of the briclge 
desig,11. ,,-\ J)r0\7isicH1al bri<.lge cc.111 l,c 11121de l,y tal<:ing a11 
i111pressic>11 of tl1e diag11c)stic \•\'aX-LtlJ vvitl1 a silicc>r1e 
n1ateri21l tc> prc.)dttcc a 111atrix. \,\'l1ich ca11 tl1e11 be relc1-
cated intc.> tl1c paticr1t ·s 111c,L1tl1 21fter tootl1 jJreparatic>ns 
c1 11<.i lc)aded \.\1itl1 a tc111porar:y bridge 111aterial. A11otl1er 
111etl1od is tc, CC)P}' the di;;1g11ostic vvax-up i11 de11tal sto11c 
ar1c1 111ake a \7ctCLtLlr11-fc> r111cd spli 11t o\rer tl1c r11odel. 'l'l1is 
tra11sparent rigic.l 111ateric1I is pl,tced o\rer tl1c tc>c>tl1 
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Fig . 14.3 A two-ba ll and socke t precision attachment p laced in 
t he cani ne position helps t o re t ai n t he partia l de nt ure . 

prep~1ratio11s. 'fl1e flO\'\r of the provisio11al bridge 111aterial 
is rnore easil_y assessed and redL1ces the pote11tial for air­
blc)\VS . vvl1ich can occur \l\ritl1 11on-tra11spare11t n1atrices. 
Prc)\1isio11al crowns c1r briclges are L1sually 111ade fror11 
co111posite. but can als<.1 be 111ade it1 ,tcr:ylic. 

What are the stages in fitting crowns 
or bridges? 

Fit surface. 
J\!Iargi11s. 
C.~ontact points. 
C)cclL1sio11. 
Appec:1r,1nce. 

The fit surface 

During tl1e c2tsting process. 1ninute blo\v l1c)les 111ay be 
f<.>rn1ed. If the surfaces are raised . the}' car1 potentially 
i11terf ere \l\1itl1 tl1e close fitting of the cro,l\1n or bridge and 
need l<.) be remo,red. Fine dry po\1vcier sprayed <.1ntc) the 
fittir1g surface sl1ould l1 igl1ligl1t thern. 

Margins o f the crown 

l)uring the castir1g process. excess 1netal or porcel2tin 
111a}1 l,e left alo11g tl1e 111argin. If these ren1ai11 .. the}' can 
interfere , .... ,itl1 tl1e fit of the crov,r11 on tl1e tooth. 

Contact points 

Altl10L1gl1 the cor1tact points \!\rill pr<.1bably be adjL1sted 011 
tl1e model. it is not ur1t1sual tc> tincl tl1at the cro,i\111 ca.n11ot 
l1e seated i11 tl1e n1ot1tl1. Tl1is is often due to slight 21brasior1 
C)f the stone rnodel or 1n<.1ve1nen t c>f the die \i\1hile 111al(i11g 
the cro,v11. Adjust111ent of tl1e cro,,v11 can l1e n1ade b:y 
l1ighlighti11g the areas of ear!Jr cc1ntact \vitl1 carefL1ll:y 
placed articul,tti11g paper or dr:y po\.vder a11cl rer110,,ing 
tl1ese areas: tl1e st1rface can tl1e11 be pc>lished. 
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Occlusion 

Or1ce fitted . the occlusio11 c1f the C>ppc)si11g teetl1 011 tl1e 
cro,,v11 or bridge sl1ould be cl1ec!(ed. Occasio11all_y. this 
is found to be accurate and 111a\r refl ect tl1e c..=treft1l 
registration of tl1e c)cclusio11 togetl1er \v ith use c>f a11 
2trticulator i11 tl1e 111a11t1facturi11g l)rc1cess. ivf ore t1sually. 
sligl1t adjust111e11ts are 11eeded . Tl1i11 artict1lating pai)er 
shou Id be i11serted bet, ... reer1 the restc1ratio11 and the 
c>pposing tooth a11d tl1e patient asl(ed to clc>se i11 either the 
RCf> (retruded contact positio11) or ICf> (i11tercuspal 
positio11 J. dependi11g upon the occlusal positic)11 to \1vhich 
tl1e restoratio11 l1as bee11 111ade. The occlusal surface is 
,1cij L1sted until the restoratior1 does 11ot interfere \Vitl1 
eitl1er the TCP or later,tl guidance. 

o Appearance 

Nor111,tllJ1 for gold cro,1\111s the ap1)earance is 11ot a n1ajor 
part of tl1e assess111ent. but th is is 11ot true for tootl1-
cc1lc1ureci restc>ratic>ns. A si11gle anterior crovvn st1rrc1L1ncied 
by natL1rctl Llnrestc)red teetl1 is tl1e 111ost difficu lt crc>'"'n to 
rnatch. Ideall\r. tl1e sl1ade <)f the restc)ration sl1ould be -
tak:en befc1re tc>c1th prep,tr,ttion: this should l)e in natural 
light. or vvitl1 artificial ligl1t tl1at l1as filters to n1al(e the 
light source produce light si111ilar tc> daylight. Slight 
alteratio11s i11 tl1e coloLtr of the cro\.-v11 are possible. 
usually tl1e acidition of surface cl1aracteristics or creati11g 
lighter sl1acies. but n1c1re pronounceci cha11ges 21re difficult 
tc1 adjust ,tnd maJr 11eed a re-111al(e. If 11ew porcelair1 is 
added. the crovvr1 \l\till need re-firing. 

What are the steps in fitting 
Jong-span bridges? 
'l'l1e 111ajoritJ' of stages are si111ilar to Attin.g a crown: the 
011ly major differe11ce is ensuring th~1t the occlusio11 is 
correct a11d tl1at the retainers are fullv seateci on the • 

abutr11ent teetl1. If a fixed-1novable design is used. the 
rni11or retai11er. vv ith the fen1ale ,1ttach111e11t. should 
be fitted first and thereafter the rnajor retainer. 1'11e 
occlusio11 should be checl(ed so that both sides of tl1e 
dentition co11tact eve11ly vvitl1 a11d without the bridge i11 
place. If tl1e L111restored teeth either side of the bridge are 
in the sa111e cont,tct positio11s '"'itl1 a11d 11\rithout the 
l1ridge. then the bridge is full:y adjusted into ICP or RCP, 
depe11ding 011 tl1e clesign of the occlusal scl1en1e. L21teral 
exct1rsio11s sl1ould be cl1ecl<:ed to ensure n1<.)ven1ent 
occurs \l\ritl10L1t interfere11ce frc1m either ,,vor1<.ing or no11-
vvorl(i11g side cc)ntacts. 

Learning outcomes 

• Restorati on of an anterior edentulous space . 
• Understa nding the basics of precision attach­

ments. 
• Ro le of the provision bridge. 
e Stages in f itting crowns and bridges. 
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Partial denture 
design 

Clinical history 
Th is 65-year-old patient presents requesting a 
new lower partial denture to replace an acrylic 
one, made 1 O yea rs ago, which has become 
oose and unstable. She has an otherwise intact 
upper dentition (Fig. 15.1). She is currently 
t aking medication to control hypertension and 
has a history of bleeding postoperatively fol­
lowing extractions. There is no other relevant 
medical history. What treatment is possible to 
restore the missing teeth? Describe the principles 
of designing free-end saddle dentures. 

Clinical observations 
She is edentulous distal to the lower premolar. 

The remaining teeth have crowns and extensive 

amalgams. 
There is a minor amount of tooth wear on her lower 
. . 
1nc1sors . 
She would prefer to have a more stable denture. 

What are the options for treatment? 

T111pla11t-suppc.irted bridge. 

Replt1ce111cr1t partial de11tL1rcs. 

Fig. 15.1 The appearance of the patient in Case 15. 

Tretlt111ent ,,\'i l l clepe11d 111ostl~1 ()fl V\'l1at tl1c J)atic11t ,,,·a11ts. 

buL all tl1e ()ptions sl10Ltld l)c explt·ti11ed. C\'CJl if sl1e is 

Ltn likcl:r to be able tc) fL111d i111plar1ts. 

Implant-supported bridge 

~<.i r111all_y. i11 tl1e r11a11ciil)le tl1ere is sL1l'licic11t l)<i11e ~1rese11t 

for i111pla11ts. In the 111axilla tl1e size of tl1e si11t1s a11cl 

1l1e c1111<)L111t <)I' rescll·ptio11 follovvi11 g tcic.)tl1 loss <)ftc11 

cci1111)ro111ises tl1e ])lace111cr1t or i111pla11ts. lf i111i)la11ts vvcrc 

selected els tl1e aJ)pro1)rit1te restor,tti\1c tre;-1tn1c11L. tl1c 11e.xt 

stc1ge ,,v(iuld be to assess if sufficient 1')011e vvas presc11t. If 

tl1e patie11t l1as ar1 cxisti11g partia l c.le11tt1re. 111ctal !)cllls c.ir 

stL1ds ca11 l1e te111JJoraril_y attacl1ec.l to the de11ture bcfc.ire 

arr2111oin<r the radio12.rapl1s. 'I'l1c 111etc1l balls v,.1ould giY'e an z:, b ~ , 

i11d i ca tic>11 c)f t l1e a 111c) Lltl t c)f ,1e rti cell l)O 11c. l1 Lt t t l1c:y d ci 11c> t 

provide tl1e sa n1c cl lll()Llnt of i11!'cirr11;:1tio11 abc.iLtt tl1c 

l1c.irizc)11tal co1111Jc1r1c11t. Specia list rc1clic)graphs. st1cl1 as (."f 

(co111pL1tcd tcH11ogral)l1:yl sca11s or Sca11c.ira (AOl)el Biocare. 

S\,vcde11 ). gi,,e to111cigraphic scctillllS of tl1e 111a11diblc a11d 

c11able the cli11icitl11 tc.i assess if sL1 flicic11t bc111e exists fc.ir 

i1111Jla11ts a11d tl1eir lik.el:y rc lati (111sl1 iJ) tc) tl1e i11fer ior 

de11t;;d cc111a l. 
('011siderir1g tlie 11L1111ber of tcctl1 lost. tliree i111i) la11t 

fixtLtrcs ,,v(JL1ld l)e r1ecessar)1. V\711ilst tl1c 111ore 111csi21l 

i111plc1r1ts vvot1lci apprciacl1 tl1e c.ipti111t1111 lc11gtl1 of 

lCJ- 13 111n1. tl1e 111ore c.listal i111pla11t apprc.1acl1i11g tl1c 

rctrcH11olar rcgic.i11 \1vould be t111lik:cl:y t<i be al1<)VC 8 n1111. 

111 tl1is case. t l1e l)cttie11t preferrecl 11ot tc.i l1a,,e i111pla11ts 

a11d reqL1estcd El 111c)re-stal) lc partictl dc11ture. 

Partial denture 
Eitl1er a replace111er1t acrJrlic 1Jartic1l cle11ture ()r 21 n1etal­

b,1sed 011e cot1lcl l)c C.)fl'erecl t ci tl1c patic111. Hovvever. 

a11c)tl1er acr;rlic de11tL1re is u11lik.el)1 tc) overco111e tl1c 

proble111 of SLIJ)b)C)rt ar1d rete11tio11: tl1erefore. despite tl1e 

i11creased cc.ist. cl n1et,-1l l1ase ,,vc.iL1 ld provide better con1fort 

f'<ir tl1e 11,1tie11 t. ·1'l1c pc1tic11 t 11 as a I(e11nec.ly Class I clen tL1 re 

( sec Box l S .1 ) . 

What are the stages in designing 
a partial denture? 

Ot1lli11c tl1e sacidlc arec1s. 

l)lace tl1e occlLtsal rest scats for SLtpp<1rt. 

I'lace tl1e clasps l'<1r direct rcte11tion. 

l)lacc the ir1c1irect retai11ers. 

Cc)1111ect t l1e de11 tL1re. 

Occlusal rests 
Tl1e rest trcu1sr11its tl1c c)cc lL1sal !(ic1cl ,rcrticall)1 c.1(1\o\'11 the 

1011g axis c.)f tl1e tc.)titl1 and aicls tl1e SLlPJJort of tl1c dc11tL1re. 

Nor111c.dly. t l1e rests 21re placed citl1er side of th.e 

ecle11tulous space to provide opti111u111 support. Ir tl1is is 

11ot possible. tl1e positio11 is 11cit pc1rticularl)1 i111perati\1e in 

tl1e 111;_.1xilla. l1t1t the cc.ir1ccpl of tl1 e RPI (see l1el(1v,, t-t11d 

r-·ig. 15 .2 ) is ge11crall;r selected i11 tl1e 111a11dible. ·r11e rest 

seat J)rc1Ja ration sl1ciu Id l1ave s L1ftic ier1t cleptl1 tc) a I lo,,v th c 
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15 PAR TI A L D E N T U R E DE SI G N 

Box 15. 1 Kennedy class if ication of partial dentures 

Class I: bilateral free-end sadd le (Fig. 15.2) 

Fig. 15.2 This f igure shows a distal extension sadd le on the 
left side. The RPI system (rest, proximal plate, 'I' bar) shou ld 
provide support and retention without excessive stress on 
the distal abut ment. 

Class Ill: bounded posterior saddle (Fig. 15.4) 

Fig. 15.4 Bounded posterior saddle, Kennedy class Ill. 

lc1b<.)rator:y tecl1nicia11 the necessary space to co11struct 
tl1e con1ponents. "fhe clir1icia11 shot1ld assess if c.1dequate 
space is a\1c1ilal1le vvl1ile clesigning the denture. It is 
11either appro11ric1te nor cc1n1fortal1le for tl1e patient if the 
ir1itial pC)i11t of co11tact 011 clc1st1re is a cast rest. Th.e 
partial c.ie11ture sl1ould co11form to tl1e existing occlusal 
relationsh ip a11cl be otl1er•vvise 1:1ln1ost u11delectal1le by the 
patient. I11 son1e situatic)ns, tl1e occlusal rest ca11 be a11 
overlaj' totall_y en\1elopi11g tl1e tootl1 witl1i11 the de11ture. 
This can provic.ie lrernendous support and. if tl1e rest 
is conti11ued over the buccal a11d lingual cusps. vvil l 
cor1tribute to the retentio11. 
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Class II: unilatera l free-end sadd le (F ig. 15.3) 

Fig. 15.3 Uni lateral free-end sadd le, Kennedy class II. 

Class IV: bounded anter ior saddle (F ig . 15.5) 

Fig. 15.5 A Kennedy class IV bounded anter ior saddle. Note 
that t he rest seats have been placed d istal ly on the last 
standing molars to increase the ind irect retent ion and so 
reduce the potent ial for rotation of the denture. 

• Direct retention 
Tl1e tJrpe of clasp ,vill tC) so111e exte11t de11e11d 011 the 
a1nou11t of unclercut prese11t. \<\rl1ich is deter111i11ecl fro111 
the casts a 11d the surve:yi11g (Fig. 1 5. fl). i\ltl1ougl1 the 
a111ot1 11t of t111derct1t is 11ot quite as criticc1I as it once \1VclS. 

it is still i111pc)r t1:111t. S111all co111posite aclclitio11s ca11 l1e 
l1c1nded 011to the labial surfaces tc> create artificial 
unclerctits for a cobalt- cl1ron1it1111 clasp. The clasps resist 
displace1nent i11 a \rertical directio11. 

Li\ long clasp 111ade of c.111y material ,,vill be 111ore flexib le 
tha11 a sl1orter 011e. If the clasp is toe) flexible tl1e11 little 
rete11lic111 is gainec.i: conversely. if tl1e clctsp is too rigid. it 
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(a) (b) 

Fig. 15.6 Gingivally (a) and occlusally (b) approaching clasps. Note that both clasps are below t he survey line to ensure sufficient 
retent ion. The width of the undercut be low t he survey line is important and w il l to some ext ent determine t he materia l of the clasp. 
Too large a gap and a coba lt- chromium clasp may not have sufficient f lexib ility and so may break. The dept h of undercut relati ve to 
the path of insertion must be less than 0.1 mm for a coba lt - chrom ium 'I' bar or 0.25 mm for occlusa lly approaching clasps. La rge 
gaps may require a more flex ible materia l such as a wrought wire. 

vv i 11 l1e d iffic Lllt to place i11 a ncJ l)LI t. C ()bal t- c l1ro111 i LI 111 
cl21sps 21re n1ore rigid tl1a11 tl1ose 111.acie fi-0111 cast c)r 
vvrougl1t gold: l10,o\,e\1er. gold is n1ore expe11si,1c and, 
altl1c>L1gl1 it 1121s cert21in adva11tagcs. tl1e cc>st c>ften 
precludes its rot1ti11e L1se. ·1·11e n1c)St C()t11111011 clc.-tsp desig11s 
are c>cc lL1sall}' arid gir1gi,1c1lly approacl1i11g clasps .. A clas11 
111ust also l1a\1e a l)raci11g 21r111 to allo\,v tl1e force i.-tpplied tc> 
tl1c toc)th to be c1ctivc1tec1: if tl1c clc:1sp is 11ot opposecl by 
a11other cle111ent it \rvill 11ot l->e acti\121tect. 

Indirect retention 
Tl1e displc1ce1ne11t fro111 rc)taticH1al fc>rccs is resisted b,1 

" 

i11direct reter1tio11. rrl1is is desig11ed it1t() a dcntL1re lJy 
identil~1i11g tl1c 111ajc)r clasp axis c111d placi11g an addi­

tional rest as far a,,va}' as JJracticall)' IJOss il)!e a11d i11clt1d­

i11g a clasJJ. 

• Connect the denture 

111 tl1e prese11t cc:1se, tl1e co1111ector vvill be cobalt- cl1ro111iu111 
to pro,ride cc)st-effecti,re rigidit}1 tc> tl1e cle11tL1re base. 111 
tl1e 111a11dil)le. the de11tt1re is con11ected alc)11g tl1e lovver 
,111terior teetl1 eitl1cr by a li11g L1a l plate ()r by a li11gual / 

SL1b li11gt1al L1c1r. 

Design of a cobalt partial framework denture 
An a11teric>r acr_ylic fla11ge sl1c>t1ld exte11cl tc) tl1e lc1bial 
sulct1s a11cl re111ain iTl co11tact vvitl1 tl1c l')uccal 111t1CCJS,1. 

"rhis vvill opti111ize lip support a11d acstl1ctics \1vhile sigr1ifi­
car1tl,, assisti11g vvitl1 tl1c stal')ilit,, c>f the cle11tt1rc. Tl1e .... .___ ,_ 

sl1,1pc. size and clirectio11 of tl1e lal1ial fla11ge is dict,1tcd b~{ 

the 111orpl1c)IC>g_y of the ede11ttllc>L1s al\'ec)!ar process \'l1l1ich 
i11 tt1r r1 dicti::tLes tl1e cle11tt1re·s pc1tl1 of i11sertio11. 

Direct retc1i11ers a re ideally plctcecl 011 tl1osc tcetl1 
closest tc) the cc.te11tulous sadcile. Tl1ese n1a,, be ·1· l')ars 011 -
tl1e ca11i11es c)r occlusally ,1p1Jrc>acl1i11g clc1sps 011 tl1e first 
pre111olars. Si111ilarlJ'• ll)<)th sL1ppc)rt l'c>r t l1e cic11tt1re 

sl1c)Ltld be gai11ecl fro111 rests ex te11di11 g 011to tl1e ci11gLilc1e 
c>f tl1e ca11i11cs or tl1e 111esial 111arY,ina l ridges Cl!' tl1c first 

~ ~ 

J')rc111c)lc1rs. "l'l1c de11tt1re l1;-tse needs to be exte11ded pc)s-
teric)rl_y to allo\'\T rests tcJ be lJlaced 011 tl1e C)cclt1sal surfaces 
()f tl1e distal teetl1 i11 tl1e a,·ch in cJrdcr tl) 111;-1xin1 ize tc>c>tl1 
SLtpport as ,-veil as pro\·idi11g i11direct rcte11tic)11. 

What is understood by the term RPI? 
'l'l1c RF)I (rest . proxi111al plate. ·r· l1ar) is a dcsig11 cc>nceJ)t 
for prl)\1idi11g sL1ppc)rt, rcte11tic)11 and tl1e least stress c>n 
tl1.e cl istc.ll c.·lbllllllellt tC)Ot!1 (r'ig.] 5.2). 

Tl1e rest is placed c>11 tl1e 111esial aspect c>f tt1e tootl1 
adjc:1ce11t to tl1e cdc11tL1lot1s saddle. This 1Jositic>n . i11 
relc1tio11 to tl1e ·1· bar clasp. prc)vicles a n1odcst degree l)f 

i11d irect retc11tic>11. 
'l'l1e 111i11c>r cc)r111cctor bet V\'ee11 tl1e rest c111d tl1e li11gt1c1l 
l') ar e11g,tges tl1e 111esial st1 rfacc of tl1c al1L1t111e11 t tO()tl1 
a11d l1elps resist clistal 1110\1e111e11t <)f the dc11ture 

fra111 e\•\'C> rk. 
The ·1· bctr prc>vides tl1e direct rete11tio11 L')y e11gc1gi11g 
an L111derct1t i11 tl1e 111id-l')t1cc21l surf,ice. 8ei11g distctl to 
tl1e rest. displace111e11t of tl1 e sacldle dL1ri11g f LI nctic)n 
rcst1 lts i11 tl1c clasp bei11g disc11gctged i11 a gi11gi\'al 
dirccLicH1 . so rcdt1ci11g stress c111 tl1c tooth. ~-

'l'l1e JJr<)xi111c:1l plate al1uls a guide pl,111e C> t1 tl1e distal 
st1 rface c)f tl1e a.bt1t111e11t tc)otl1 to gi,1c tl1c dc11ture a 

si11gle pEt111 of i11scrtio11 ct11c.l. i11 co11jt111ctic>11 V\1 itl1 tl1c 
111esial rest arid 111i11or cc>1111ector. co11tribL1tes to tl1c 
rec iJ)rc>cati()tl of tl1c clasi1. 

What are the reasons for altering the path of 
insertion of partial dentures? 

1~ppec1ra11ce. 
l11tcrfere11ce. 
Retc11tio11. 
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cc)111pc.Ju11d and ll1e11 ctlgi11ate O\'er the i111prcssio11 to 
perfect tl1c sL1rf,·tce detail. 

Mucostatic and mucocompressive 
(mucodisplacive) impression techniques 

Tl1e ideal i1111Jressior1 1naterial sl1ottld acct1ratcl:sr recc)rc! 
the st1rface det,-iil of the 111t1cosa a11d <)tl1er related struc­
tures. The 111ucc>sa c.)ver l_y i11g tl1e palate is not L111ifc.)r111 i11 
thickt1ess a11d tl1erefore. theoreticall\r. this 111av affect tl1e - -
acct1racy of tl1e irn1)ressicll1. 1\ n1t1costalic in1pressio11 vvill 
record tl1e t issues in ,tn Lt11ciisplaced i1ositio11. vvl1erects 
a n1L1C<.>Cc)n1pressi\1e i111pression recc.>rds it c111der lc.)ad. 
\ 1Vl1ether a11.Y ~,articular in1 pressic.>11 111ateria l ca11 fJrc.)dL1ce 
cit l1er a 1T1ucc)static or a 111t1cc.)cc.>n1pressi\1e technic.1L1e is 
debatable a11cl tl1e terrns prc)babl:y l1c1\1c 111cJre tl1ec)retical 
stat LtS 111,111 i,r,tctic,tl i111portct11cc. 

What is the altered cast technique? 
T!1is tecl111iq t1e is des ig11ed tc> in1prc)ve tl1e SL1pport of 
distal exte11sic.)11 sctddle de11tures (Fig. l ) . 7). It vvorl,;:s b\r 

~ -
placi11g the dc11tctrc-beari11g tisst1es of tl1e distal exte11 -
sic.>11 sac.Idle u11der light cc.)111pressic.ll1. Tl1e adcled su1Jport 
tl1is acl1ie\1cs reduces the effect of tl1.e de11tt1re pivc)ting 
ctrot111d tl1e distal rest. 

PARTIAL DEN T U R E DESIGN 15 

A closc-fitti11g i111pressio11 trct}' co\rering tl1e distctl 
sac.idle area is attacl1ed to the col)a!t- chro111it1m casti11g. 
After c hcc l,;:i11g ,-111d. if 11ecess,-1rJ1, adj usti11g tl1e peripl1er:y 
of tl1e tray. a11 i111prcssio11 is tal,;:e11 L1si11g a 111ucc.ldis­
placing i111pressio11111aterial. t\ ver:y IO\-\' viscosi1}' vvax vvas 
()riginall51 descril-,ed ,:ls tl1e i111prcssio11 1naterial bt1t zinc 
c)xide- eL1ge11c)l if ,nore co111r11c)n!y t1sec1 for t l1is tccl1niqttc. 

Tl1e distc1l cxte11sio11 s,tddle ,1rea c.)f tJ1e \.VC>rl-, i11g n1c>del ... 

is Cllt avva:y. 'l'l1e cobalt- chrc)111iL1111 c21sti11g is titted bacl,;: 
01110 the 111odel a11d a ne,,,, cast is poured i11to tl1e distal 

exte11sio11 i111pressiot1 tr,t}'. l1e11ce the n.an1e : the altered 
c,1s1 tech11ic.1t1e. 

. l..earning outcomes • 

Options to restore the edentulous mandible. 

Stages in designing partia l dentures. 

11 The meaning of RPI in the design of partial dentures. 

Reasons for altering the path of insertion of 

dentures. 

Impressions used for partial and complete dentures. 

e The altered cast technique. 
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Appearance 

Fc)r exa111ple. 011 a11 a11terior saddle. if a pc1rlic1l de11tL1rc 
l1as a vertica l patl1 c.) 1' i11sertio11. a11 L111sigl1tlj1 ga1) can 
clppear l)etvveen tl1e s,1ddle c1nd abL1t111cr1t teetl1. Giving 
the cast a posterior tilt. a11c.t thL1s c111 c1ngled l)atl1 <)I' 
i11sertio11. 111ea11s tl1at tl1e de11tt1re i1ar1ge ca11 extend i11f <J 

tl1c bc,ccal SL1lcL1s. so l1iding tl1c gai). 

Interference 

Llsi11g cl si111ilar exarnple tc.) tl1e 011e c1bo\1e. if a l1ard tiss11c 
11 1.1dcrcut is prcser1t i11 t l1e pre111axillarjr a.reel, tl1c cast ca11 
be ti lted to e11gage tl1e L1nderc11t ,111d prc\1cnt ,-111 ir1ter­
ference bci11g prese11t. 

Retention 

()ftc11 this is cc.)r1fused vvitl1 tiltir1g a n1odel to create an 
L111clercl1t for a clas1J. ,,,1l1ich is 11ot [)Ossible. \.~!]1at can be 
acl1ie·ved l1~)' tilting a r11oclcl is tl1e Lise c.if prc.ixin1cil tc.icitl1 
SL1rfctces for guide pla11es. 

What impression materials can be used for 
partial and complete dentures? 

1\lgi11c1tes. 
L'.i11c ()xide- euge110I. 
I111pressio11 plaster. 
I1111Jressic.i11 cc.in11Jou11d. 
,l\!1ucc)static a11d n1ucoco111pressive (n1L1cc.ic.i ispl,1civc) 
i111pressior1 tech11iques. 

Alginates 

,t\lginate is tl1e 111ost co111111011l_y Lisee.I t}rpe c)f in1pressio11 
r11aterial. It is 11ot c.li111ensior1all,1 stable and should l)e cc1st 

~ 

shortly c:1fter tl1e i111prcssio11 has bee11 tak.e11. Algi11ates 
vary consideral)lj1 in tl1eir ,,iscositjr. Tl1e 111aterial is el,tstic 

vvl1e11 set c111d tl1ercforc i11dicatecl for Lt11derc11t areas. A11 
i111prcssic)n shc.i1ild record c:1cct1rately all t l1e 11ecessc1r}' 
a11atc)111y. C'c:1rc sl1oulcl be tak:en over tl1.c poL1ri11g of the 
111<idel. Areas of i111pressio11 n1aterial tl1at clrc unsuppc)rtcd 
sl1<)L1ld l)e re111ovect as the,, ca11 caL1se distc.) rt icit1 of tl1e -
vvc)rl<i11g 111odcl. ,,\ special spaced a11d perforated tray 

is rccon1n1e11ctecl if ctlgi11c1tc is to l)e t1sed for the seco11d-
. . 

ar}' 1mpress1011. 

Zinc oxide-eugenol 

'fl1is is ru1 accL1rate in1pressio11111aterial vvhicl1 is di111 c11-
sio11all}1 s1al1le b11t a little 111essjr. Tl1e special tr,\y 11eeds to 
l)c close-fitti11g le) tl1c J)rin1ar,, casts. 'l'l1e i111pressic)11 

~ . -
111aterial is sL1ital)le for tl1e ede11tulous 111axilla or 111 a11cl il)le 
bLlt 11cit i11dicated for L111dcrcL1i are21s. It cc1 11 be used i11 
p,-lrtiall_y c.le11 tate cc.1scs ,vhcr1 ta l<i11g clll altered cast 
' . 
1111press1011. 

Impression plaster 

This 111cttcrial is rarcl,1 11secl these davs for tl1e cdc11tL1lous 
~ -

111axilla. ft is capable c.if 1Jrodt1ci11g a verj1 accurate in1prcs­
sic.i11. but i11 areas of u11dercLtl vvill. 011 re1110,1al of the 
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Fig. 15.7 The altered cast technique. The aim of t his technique 
is to overcome the difference between t he hard support given 
by teet h and the more resil ient support g iven by the soft tissues. 
The conventiona l impression technique is used to make the 
meta l framework. Over the dista l extensions a special t ray is 
added, onto which a viscostatic impression is taken . The operator 
holds the metal-work over the hard t issues and allows a visco­
stat ic impression of the soft t issue using the specia l tray. There 
is some doubt over t he usefulness of this technique in view of 
modern impression techniques. 

i1111)rcssio11, l)real< off a11d require re-attc1cl1111e11t. It is 11c)t 
suital)le for ,1 lo,-,,er impression as tl1e J)atic11t's sa liva 111 ixes 
,.,,itl1 tl1c plaster. proc!L1cing a rc)L1gl1 and frial1le surface. 

Impression compound 

Tl1is tl1cr111oplastic n1aterial sol'te11s bet \.-\ree11 5 5°C ,111d 
7()°C. fts l1igl1 viscosit}1 a11d rigici nc1ture 111ak.e it a11 ideal 
rnateria l fc)r exte11di11g tl1e peri1Jl1ery of stocl< traj7S. t\ 

,1a ria tio11 i11 the tee l111iqt1c for tl1e eden tL1 lei us 111 a xill,1 is tc.) 
tal<c the in1pressio11 in tvvo st,1ges: first vvitl1 i111prcssio11 
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1 6 OV ERD ENTURES 

,able 16.1 Opttons for managing toot h wear: advantages and d isadvantages 

Option Advantages Disadvantages 

Monitoring study casts Important when t he patient is uncertain if 
restorations are needed 

Balance needs to be achieved, if the tooth wear 
is slow, as to w hen restorations are needed; if 
t he delay is too long t here may be insuffic ient 
tooth t issue remaining for conventional 
restorations 

If causes of the tooth wear have been 
eli minated there is no need for restorat ions 
This process can continue for many years 

Occlusa l adjustment Relatively simple in concept Depends on the existi ng occlusal re lat ionship; 
for some pat ients, extensive tooth preparat ion 
may be needed t o create anterior space 

Fu ll mout h rehabilitation Immediate result; no need for Dahl 
appliances and mainta ins vitality of teeth 
Composites are a conservative techn ique 
and cost-effective 

Not conservative of tooth t issue w ith 
conventional crowns 
Cost ly if all t eeth are crowned 

Dahl appl iance Conserves vita lity of tooth tissue 
Repos it ions gingiva l margins to original 
locat ion 

Can have an unacceptable appearance if meta l 
onlays are used 
Relatively long process, in t he order of months 
Laboratory fees involved May be cons idered to be reversible 
Contra ind icated in partia lly dentate mouths 

Surgica l crown 
lengthening 

Maintains ex ist ing vertical dimension 
Repos itions g ingiva l margin to a more 
apical location 

Uncomfortable 
Surgical ly invasive 
May increase likel ihood for root treatment 
May produce a poor interdental appearance 
The possibi l ity of pulpal exposure aft er tooth 
preparation sti ll exists 

Elective devitalization Part icularly useful for extensively worn teeth 
with little crown height 

Results in loss of vitality of teeth, decreasing 
t heir longevity 

Overdent ures Retains the teeth 
Preserves alveo lar bone 
Relatively simple process 

What is the cause of the tooth wear? 
111 tl1c prese11i case. tl1ere is prc>l)abl)! a du al aeiic)IC>g)1 c> f 
erosio11 a11ci attritior1. Tl1e regL1rgitatio11 of tl1e sto111acl1 
jt1ice 1,vitl1 its l1ighl.>1 acidic cc)11te11ts l1as dissc)lvecl the 
ena111el c:1nd denti11e. l)tlt this l1c1s bee11 ex21cerbc1ted b,, cl 

J 

p,1rc:tft111ctio11al l1c:1bit. If attritio11 vvas tl1c 111c1j or cc1t1se. 
tl1e tc>c>th vve,1r vvou Id be ec.1ual i11 botl1 ctrcl1es. 

1'11e slo\i\! ,,vec1r l1as i11dL1cecl cc) r111)c11sator:y al,,colar 
ert1 JJtio11 ,,vl1icl1 111ai11tains the occlLtsal vertical di111c11-
sio11. The result is short cl ir1ical crc>\i\1ns vv itl1out s1)ace fc>r 
restc)ra t ic)11s. 

What are the options for treatment? 
'fret1t111e11t of tl1e 11\10r11 cle11tition is 11()t alvva\rs i11c.iicatecl: 

" 

Tal1le 1 () . 1 s110\i\!S tl1e range of treat111er1t available. 

• The upper jaw 
If tl1e tooth vvear l1as progressed tc> an exte11t \1\rl1ere li tt le 
coro11c1l tootl1 tissL1e re111ains. overdc11tt1res ca11 be t1scd to 
restore tl1e appeara11ce. rrhe vvor11 teetl1 can be electivel_y 
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Potentia l for root fractures increased; this is 
especially import ant for patients w ith att rition 

May need elective devita lization of teeth to 
prepare overdenture abutments 
The appearance can be compromised if 
prominent canine eminences are present 

c.ie\1 italized a11d prepareci level tc> tl1e gi11gival 111argi11. 
Tl1is is 11ecessary ,,vhere there is a li111iteci a111c)Lt11t of 
s11ace l,e t\A..1ce11 t11e arcl1cs fc) r tl1c dc11tL1rc l,ascs. If tl1c 
space is l<H> 11arrc>vv. the c.1c11turcs arc lil<cl:y to fracture. 
\!Vl1crc a substa11ti,1l spitce exists bet\1\1ee11 tl1e arcl1es. it is 
possible to c11l1a11ce tl1c st,1L1 ili t.>' of tl1c de11tt1rcs eitl1cr b~l 

leaY'i11g 111e vvor11 teeth ct lone or b.>' prc>vidi11g the111 vv ith 
copings. t'L1r tl1er retcntio11 ci1r1 s0111ctirnes be gained by 
ir1corporating attacl1111er1ts. 

At1otl1er possibili ty is clecti\!e rc>c>t treat111er1t of tl1c 
rc n1 ai11i11 g up1)cr a11tcric)r tcctl1 a11d restc)ratior1 \A.1it l1 
pc)st-rctc1i11cd cro,,v11s. Tl1e proble111s ,tssc>ci,tted vvitl1 pc>st 
crc1vv11s i11 the 1Jrcse11cc of a parafu11ctio11al activit_y arc 
tl1at tl1e tJosts 111a}' becc,r11c loose. bc11cl c,r fractt1rc. or tl1at 
tl1e roc, ts t l1e111selves 111a11 fract t1re lc>11gitudi11a1!,1. 

J ~ J 

The lower jaw 
i\ cc.111 ,1enti<.>n c=il. tc)oth- and tissue-s uJ)J)orted cc>balt­
cl1rc>111iL1111 pi1rti,1l de11tt1rc. or no prostl1csis a11d n1ai11t,1i11 
as a sl1orte11ed c.ie11tal arcl1. 
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What are the potential complications? 
C'an i11e en1inence. 
~)a rc1 fur1 ctio11al hal-rit . 
'1'c)lcrat ir1 g tl1c i11crec1sed vert ical di111cr1sic)11 . 

~ 

l:-'ractt1rc c)f tl1e de11tr1re l)ase. 
Lc>ss c>I' vitality c)f the rc)c)ts c)r teetl1 . 
C~ ctries. 

Canine eminence 
ff tl1e J)atie11t ·s ca11i11e en1i11ences are pro111.i11e11t. it 111a_y 

nc)l be pc)ssil)le le> extend the nange c)ver 1!1ese teetl1 
bccaL1se of L111derct1t ir1 relatic)tl to tl1e patl1 c)f i11scrtion. 
A c,111i11e c111ir1e11ce is t1st1c1ll_y prc)111i11e11t in cle11tate 
patie11ts. ,\11y fl a11ge placed <.>ver tl1is area n1a_y be diffi cL1 lt 
tc) 111ak:c. 

Parafunctional habit 
Patie11ts vvitl1 tc.)otl1 ,,vcar cat1sccl lJ:S' a paraft1r1ctio11al 
l1al)it ir1crcases tl1c risk. c)f' fract L1re of the bc1se plate. ;\ 
n1eta l-backed base plate red t1ces tl1is pc.)ssibili t:s1 L1ttt does 
11c.)t cli1ni11ate it. 

Tolerating the increased vertical dimension 
!\11 <)St l)a tic 11 ts \•Vi th c 11 re> 11 i c tc>cJ t !1 vvea r a (JIJe a r l<> l<> I era t e 
ir1crcases i11 tl1c vertical di111e11 sic111 vvitl1 c> ut 1<1<> n1 L1ch 
clilficu lt_y. 11 is suspectec1 tl1at tl1e 1Jrc>pric>ce1Jtcirs vv it l1i11 
tl1e 1Jeriodc>11ta l ligctn1e11t pr<Jvide a c.legree c.if feecll1c1cl~ 
preve11ti11g overloacii11g or tl1e tissues. Ecie11tt1lot1s patie11ts 
l1a\1e 110 sttcl1 receptors. sc) reclt1ci11g tl1e feccibacl< r11ccl1a-
11is111 a11d tc.>lera11ce tc.> cl1,111ges i11 the vertic,11 di111e11sio11. 

Fracture of the denture base 
If acr.yl ic is linisl1ec.i close to tl1e i11cis,1l edges of tl1e teetl1. 
frac lLtre c)f tl1c sacic.ilc area is possilJ!e. i\!fetal l)acl<ir1g 
i11crc21scs tl1c friiCtL1rc resistar1cc l)tlt adclitic)nal cli11ical 
steps arc 11cedcci vvhen n1ak i11g the denture (Fig. J 6. 3 ). 

Loss of vitality of the roots or teeth 
rt is 11ot al,,vavs 11cccssarv to root-treat exte11sivelv vvc.)r11 -· ... _, 

teeth . Tl1e capac ity of tl1e pL1lp tc) ,1cl,1pt tc) cl1c111gc is oftc11 
L111derestin1ated and therefore root treatments should 
c)11l:y be carriec.i l)Ut ii' tl1e pt1lps lc)se their vit,tli(y. Tl1c 
\'itali t ,, C.)f tl1e tcctl1 sl1ould be assessccl usi11g -
cc>11vcr1tior1a l tccl111iqL1cs. 

Caries 
,- \ cc.>111111cJn n1ediLt111- to lo11g-ter111 co111plicatic)11 of using 
teeth a_s o\rercier1tctre c1bt1t111e11ts is de11tal caries. 
l~c.)111bi11ed v,ritl1 poor C>ral l1_ygiene tl1is can resttlt i11 the 
l' \'C11tt1,1l extractio11 c>f tl1e toc>th. c;cH:>cl c:>ral l111gie11c 
su1)1J len1e11ted \-vitl1 fluoride 111outl1 vv,tsl1es 111c1y redt1cc 
the iJ<>tential f'c.>r caries to cle,1elc)p. Tl1ere ma11 alsc) be 
cc>n1pl icat i11 g 111edical factors ,.\1l1ich tip tl1c b,ila.r1cc 
toi·\'arcls caries suscc1)til)ilit}1. ft is 11c)t u11cc1n1n1011 for 
<ilde1· (Jat ients tc.> l1,1.\1e 111t1lt i-drL1g therctP:S' vvhicl1 l1as tl1c 
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Fig. 16.3 (a) There is a risk of the saddle fractu r ing as t he lower 
incisors contact t he acryl ic sadd le area, even though a wi re mesh 
has been used to strengthen th is area. (b) The metal has been 
fin ished closer to t he acrylic t eet h, ensuring t hat t he maximum 
stress from the opposing teeth is taken on the meta l base. 

siclc-effcct of redt1ci11g salivar11 i1o,,v ar1d tl1us rer11oving 
its l)rotecti,,c i11flue11ce. Also it sl1c)L1lcl 11c)t lJe forgotte11 

1l1at. as patients age. tl1eir ability to use a 1nantti:il 
tootl1brt1sl1 111,r\1 deteriorate a11d it vvoulci be se11sible to -
advise the111 to start t1sing a11 electric toc>tl1brusl1. 

Caries ofte11 de,,elops arou11d tl1e access ca,1it:s1 111argi11. 
1\ glass ic.)11c)n1er ca11 i11 tl1eor1, ~,rc.1vide prc.)tectic.)n against 
caries b,, tl1e leacl1 in g of flc1oride. bLtt it ,,vill 11ot o,1erco111c - ~ 

poor ora l h_ygiene and a caricige11ic diet. i-\. tr,1(iitio11ctl 
techniqtre is tc.i use g<:>ld pc.)st-retained copings tc.> CC)\1er the 
ttccess c,r\rit~i7 a11d root st1rface of tl1e ,lbt1t1ne11t teetl1 . 1\11 
adva11tage c>I' tl1is tecl111iqc1e is tl1al a 1Jrecisic.>11 attacl1-
111e11t cc.>uld l)e i11cc>rporated i11to tl1e gc)ld pc.)st tc.) i111pro'.JC 
the rete11lici11 of ll1e c.le1.1tL1re. 

What are the stages in making this 
partial denture? 

Take prin1ar:y in1pressio11 and desig11 the cle11tt1rc. 
'Tal<e seco11dar:s1 il11pressio11s. 
Record tl1e occlusic)tl. 

Set up t l1c a11terior tcctl1 in tl1e right iJOsition. 
i\Jlak:e a11cl trv tl1e 111etal l)ase. .. 

\V,tx-up the de11tt1re. 
Fi 11 isl1. 

(a) 

(b) 

C L I N I CA L P R O B L E M • 5 0 L V I N G I N P R O 5 T H O D O N T I C S 69 

• I 



WWW.HIGHDENT.IR 
همیار دندانسازان و دندانپزشکان

16 OVERDENTURES 

Primary impressions 
t>robably tl1e 111cJst O'\'crlook:ecl part or 111,tl.;:i11g partial or 
ccJ111plete cle11tL1res is tl1c prir11ar_y in1pressic.i11. Ofte11 
rt1sl1cd a11d less tl1an IJerfect ir11prcssio11s are accepted 
becartse tl1e 01Jportu11it)1 to i111pro,1c tl1c situatic.)n is left 
for tl1e secor1d,tr)1 stage. l f civve\'er. the 1Jrol,lc111 \"-7itl1 
accepti11g a11 i11adcqt1ate 1Jrin1ary i111pressio11 is tl1at it is 
tiscd to r11ake the special tra.:y a11d therefc.)re errors 111;,--tdc 
at tl1is stage ,-viii L,c exaggerated i11 tl1c scco11dar_y 
in1pressio11. 1'11c cl1c)ice c.if' 111,ttcri,11 11scd i11 tl1c 1)ri111ar)1 
in1pressic>11 \7arics bet''i1veen cli11icia11s. If algir1c.1te is useci. 
it is esse11tial tl1at tl1c i111pressicJ11 is cctst ,,vitl1i11 a11 t1our. 
a11d preferabl_y se.ioncr. to rc<.lt1cc tl1e pc.ite11tial for 
di111e11sic111al cl1a11ges. If tl1is is 11ot possible. a si licc.H1e or 
polyether in1pressio11 is 111orc acceptab le l,ecaL1se these 
111,ttcrials arc 111c1re res istct11t to di111e11sio11al cha11ge. It is 
c)f' grectl bc11cfit tc) l1ave a selectic)11 c>f stc)cl< tra:ys and to 
Lise green sticl.;: co111pou11cl to extend tl1e peripl1cr.>1 vvl1ere 
reqL1 ired ( 11ot soft red vvax. ,,vl1icl1 distorts). 

The interocclusal record 
II' a co11fcir111ative ctpprc>acl1 is 11sccl tc.) restc.ire tl1e partially 
de11tate n1c.)uth. then tl1e cxisti11g occlusa l rel,ttic.)nship 
11111st lJe accepted ,t11d tl1e ,1ertical din1c11sic)n ren1ai11s 
1111cl1,t11ged. 1'11ercfc)rc. tl1rc.iL1gl1c.iut tl1e cli11ic,1l stages. 
tl1c.isc tcctl1 that l1ad c1cclL1sal cci11tacts vvitl1 tl1e opposi11g 
arch 11111st l1ave tl1e111 at tl1e lit cif tl1e cie11t11re. lt is csse11tial 
th,tt rest scats. clas1Js c1nd 111ajor cJr 111ir1or co1111ectors 
shoLtl(i 11c)t ir1tcrfcrc '\-'\' itl1 the i11terc11sb1,1l positic>n. })rc1Jara­
tic>11 c)f tcctl1 for rest seats sl1cJL1lcl prc)\1ide s11fficie11t inter­
C.)ccltls,11 space for tl1e rest and a11.>1 111i11or co1111ectc)rs. 

rrl1ere ,1re a \1clriet_y cir 111aterials 011 tl1c 111ark:c1 f'c)r 
recorcli11g tl1e i11terocclusal relatie.i11sl1ip of dcntatc 
patic11ts a11cl tl1e cl1ciice ,,vill c)ftc11 be r)erso11al ( Kcix l ().2 l. 

c;cnerallv. il1e 111aterial sl1011ld l')e cli111e11sio11;,:illv stable. - -
rigid. l1a\1e a q11icl< sctti11g-t in1e and be resist,111t tc) 
distortio11. ,,\!ax ccin1bined ,,vitl1 zi11c oxide- e11ge11c)I or cin 
its OV\' Il car1 be tiseftil. l1L1t tl1c rigici silicc111e 111aterials 
rcccntl}1 i11troduce(l ca11 be partictdarly usel'Ltl. ()cclus,11 
ri111s pl,1cecl ci11tci tl1e ede11l11lo11s ridge is tl1c co11\1c11tic)11cil 
111etl1ocl or reccJr<.ii11g tl1c i11tcrocclusal relc1ticinsl1ip. Tl1e 
occlt1sal pla11e vvottlci 11c)r111ally l1e cletern1i11ed b)1 tl1c 
cxisti11g teeth a11d therefore be relati,7cl:y straigl1tf'c.)r\,'\1arcl. 
Hovve\rcr. i11 so111e cases the cicclLtscil 1Jlc111e 11cc(1s to be 
ch,111ged prior to co11strt1ctic.ll1 C.)f the dentr1rcs. C'ro\,v11i11g 

Box 16.2 Taking interocclusal records 

tcctl1. or ci11 ciccasici11 extractio11 of tcctl1. vvill eve11 ciut the 
occlt1sal JJlane. 111,tl.;:i11g it si111plcr to 111ak:e tl1e de11tt1re. 
\1\7!1cr1 tl1e c)cclt1s1:d pla11e is t111e,,en a11d accepted vvitl1c.)L1t 
a11_y a(ijustr11cnt. the cle11ture ca11 be diI1icult to 111al<c. 

PrcJ\1idcd that tl1e i11terc)cclusal relatic.insl1ip is ob,rious. 
a tecl111icia11 niclJ7 11ot 11eed to L,c give11 a reccircl. especi,1ll.>1 
if' there are fe,,v ede11t11lotls spaces. bL1t it becon1es esse11tial 
,-vl1e11 tl1e casts ca1111ot be located togetl1er easil:y. ·r11e 
cli11icia11 111ust alsc.i decide ,,vl1ethcr to t1sc a11 articL1latc.)r. 
a11d tl1e i11diccttio11s 11scd for fixed prc.)sthociontics arc 
equa ll::,r releva11t. 

Anterior set-up 
I11 111ost patic11ts tl1e set-LqJ c.if the a11terior tcetl1 fc)r 
cobalt- cl1r('l111iun1 partial de11tures ,,vot1ld be after tl1e 
ce.i11strL1ctio11 of tl1c 111etal L,ase. The a11terior sct-t1p 
sbo11ld reccJrd tl1c l)Ositio11 of tl1e in.cisal e(lge of tl1e tectl1. 
rr1id-line and tl1e degree of sup1-')<lrt f'ron1 the lips. 

Tf t lie le.i,,ver i11cisors co11tact the jun ctic.)11 bet,,vce11 tl1e 
111ctc.1I a11cl acrylic 011 tl1e Sctddle. tl1ere is a potential fc.ir 
tl1is arcct to fracture. lf the anterior set-up is recordec.i 
before the 111ctal base is 111ade. tl1e position of tl1e contact 
bet V\'ee11 tl1c de11t11re a11d tl1e teetl1 ca11. be 111orc c,1sil,1 

J 

cc.i11trolled to a,1oid tl1is occt1rring. 

Try-in of the metal base 
()11e c)f tl1e 111cist in1pcirtant i11structio11s to tl1e tecl111ician 
sl1c)tiid be tc.i blc.ic l< out tl1e 1111derc11ts on tl1e model prior to 
111al<i11g tl1e 111et,1l bctse. Fc)rgetti11g this ca11 lead to 1Jro­
lo11gec.t cl1airsi(ie adjust111e11t. Pro,1iclecl tl1at the base is ,,veil 
111ade l'rcin1 a11 accL1r;:1te i111prcssio11. it shc)t1ld f1t tl1e 1Jalient 
,.,rith little acljL1stn1e11L. Tl1e b,tse sl1ould be rigid. retentive 
clll<.1 free cir i11terl'crcnccs. If the occlusion l1as 11cit heen 
reccirdeci it sl1ould 11or111ally l')e done at tl1is stage. 

• Try-in and fit of the denture 
'I'l1e final fit or the de11t11re sl1ould be 111acle so that bc)th 
tl1e JJatie11t ;:111d tl1e de11tist ca11 ir1sert c:111cl re111ove it e,tsi(y. 

What are the common eating disorders 
important in dentistry and their common 
medical complications? 

i-\.11orexict 11ervc)sa. 
Buli111ia nervc.)sa. 
R LI 111 i 11 al i e.i n . 

If it is possible to locate t he int ercuspal position (ICP) on hand-held study casts, an interocclusa l record is unnecessary. In 
circumstances where t he ICP is more difficu lt to ident if y on study casts, an interocclusal record of the teeth is necessary. One 
way is to d raw the areas of contact between the upper and lower teeth on previously taken study casts. More common ly, a 
bite reg istration material is used to record the position of the prepared teeth in re lat ion t o the opposing jaw. Recently, silicone 
materia ls have been produced which set rap idly to produce a rig id materia l that can be carved w ith a sharp knife (e.g. Futar D; 
Kettenbach, Germany). Materials such as beauty wax or zinc oxide- eugenol past es can be used, but t hese often prove to be 
too fragile and difficult to locate onto plaster or stone casts. 
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Anorexia nervosa 
This is cl scicic)ct1ltt1r;..tl disease ,tffecting 111;..ti11J~, vvl1itc. 

Llj,f)Cr n1 idcl lc-clc1ss V\'On1e11 bet vvee11 tl1c ,tges of 12 ;..u1ci 

3( l ,,cars. It is cl1aracterizcd bv a distttrba11cc c)f boclv 
. - -

1111age. 11rcsc11ti11g as a11 o,1er,-vl1elt11i11g desire to redL1cc 

1.\·eigl1t to tl1e dctri111c11l <) f' l1ea.ltl1. T l1is cliscase 111c1y bcgi11 

abrt1ptly as a single circu 111scribed e1,isodc or cievelo1J 

..!radt1,dlv c,,rcr 111;..u1v 111c>11tl1s or e\'Ct1 O\'er a 11t1111l)er c>f . - -
::cars. 'fl1e pre,ra.lc11ce t> f' a11orcxia ir1 111e11 is 11ot as ,,,,ell 

.:\1L' tt111e11tcd els in V\'l)t11c11 ;..111c.l acct1rale figt1res c:irc r1ot 
~ 

'.\.!l()\\'11. 

.-\11orexia is fot111d i11 i11tell igc11t. l1 igl1l:y 111cit ivatcd 

111c.li,,idt1cils. oftc11 \A/itl1 c)\'Crprc>tecti\'C JJare11ts. A JJers<>Il 

\\·itl1 lc>,-v sclf-cstee111 ar1c1 cc> 1111,ulsi,te bel1cl\' ic>t1r vvl10 

::;t ri,·es for perfcctio11 is 111orc lik.el:y to dc,,elc>p tl1c disease. 

It is a sccreti\'C disease ,,,,}1icl1111a_y pass tl1rc>t1gl1 periods of 

e\acerbctt ic,ns a11d qttiesccnce. 111 sc)111e patic11ts it is 

difficult to disti11guisl1 bctvvee11 a11c>rexia ,t11d bLtli111ia 

11cr,,osc1. Li\l111ost al l a11c,rcxics de11v tl1e il li1css a11d refttsc -
therap:y a11d arou11d 2 sr¼1 of tl1e seriotts cases die f'rl,tn 

111edical con1plicatio11s. 

Medical aspects 

'.'vfedical co111plications are i11dt1cecl b->r a cci111bi112ttio11 c,f 

dietar:y rcstrictil>Il. rcdt1ced 1,lcasL1re f'rc,111 fc>l>d a11d sclf­
ir1dL1cecl vo111iti 11g. 1,1,cy i11clL1dc: 2t111e11c,rrl1c>ea. caLtscd LTy 

lovv levels of C)estrogen in tl1e blc,od. together \-\'ill1 atropl1ic 

c>varics: c:u1cl brad->rcard ia. lo,,v ptdsc r21tes a.11d ~1rrl1}1t l11nias. 

cc:1t1scd b\1 a lcl\-\1 1netal,cllic rate. 1"reatn1c11t for the -
conditicl11 is ge11crall->' Lu1satisfactl,r.>1 a11ci n1ost atter11pts 

arc ce11trecl 011 gr<>Ltp tl1cr a1Jy. Efforts arc dirccteci at tl1e 

pcrsc>11 rega.i11i11g 1,l1srsic,1l l1ealth. recit1ci11g tl1e s~1111ptc>n1s 

a11d in1prc)\ri11g sel f'-cstce111. tc>gctl1er vv itl1 r11cdicatio11. 

Bulimia nervosa 

Buli.n1ia literctllv tra11sl21ted n1ca11s ·c>x l1t111ger·. Lt affects a - ~ 

si111ilar gr<,Ltp of st1l,jects as a11c,rcxi,t 11er,,osa. l~Ltlir11ics 
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alsc> l1ave le>\·\' sclf-cstee111. bL1t 1Jresc11t els ,·1 sligl1tl:.r c>lder 
2tge gro11p tl1a11 a11orcxics ( 2()- 3() _years old): l1ovve,,er. 

t111 like a11orexics . tl1e}1 arc 111ore ciL1t-goi11g a11c.l a111c11,1b le 

tt, tl1er2tp}1. H11li111ics l,i11ge 011 vast 21111ounts c)f food a11d 

tl1c11 atten1pt to 2t,·ciicl \\1cigl1t gai11 b}1 ex11elli11g it tl1rc,L1gl1 

self-i11dt1ccd ,·c>111iti11g. Tl1c_y tc11d tc> arra11ge scl1cd.t1lcs tc> 
allo,,,. SLtfficic11t ti111c tc> bir1gc ,u1d pt1rgc privatcl}1 a11d 

f'ooc1 is ofte11 l~cpt i11 secret places. So111e 111a->r l)inge Ltp to 

)() ti111es a da}'· 'l,l1ese sttbjects 111ay· Lise lc1xati·ves ar1c.l 

di11retics i11 2u1 attc111pt to cc>r1trol vvcigl1t flt1ctL1atio11s. 

Medical aspects 

·r11c 111cist sig11ificar1t 111edical prc>l">ler11s arc caLtscd l)~' 

cl12t11ges ir1 t111id a11d electrol->rte l,alar1cc rest1lti11g frc>n1 

1,ersistc11t vc,111iti11g. 'Il1ese cl1a.11ges \-\'ill al'l'ect tl1c 

rcspiratt, rJ' r,tte a11cl card iac c,t1tpL1t. Lcl11g-tern1 sufferers 

,,,,ill cievelo1) stc,n1acl1 clilatic)11 ;,--ind gastrc>-c,esc)pl1ctge,il 

ref! u x c.lisc2tse. 

Rumination 
Rt1 111i11atic>11 ca11 be deli11cd as tl1c dclil)crate rcgL1rgitatio11 

of fcic>cl ir1to t lie 111ot1tl1 frc)111 the sto111acl1 : so111e c>I' tl1c 

ccJJ1tcnts 111,1v l)e lc>st l1t1t tl1e rer11ai11der is rc-chevvcd a11d _, 

svvallc)V\'ed. It cllJpears tl1c1t rL1111i11ants arc avvarc elf tl1e 

l1abit bt1t n1aJ1 11ot 11ecessaril_y be prc1Jctreci to disct1ss tl1c 

cattscs or secl~ ad,,ice. 

Risks of using overdentures. 

lnterocclusal records for partial dentures. 
Common eating disorders related to dentistry. 

Indications for referral to a gastroenterologist for 

patients with dental erosion. 

Advantages and disadvant ages of restoring worn 

teet h. 
Taking interocclusal records. 

- - - - -- _, . -- - - -
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Edentulous maxilla 

Clinical details 
Th is 60-yea r-old man had a II his maxi Ila ry 
teeth extracted 8 years ago and has found the 
upper denture increasingly unstable (Fig. 17 .1). 
A denture was provided immediately after the 
last teeth were extracted and was replaced 
6 months later. The existing denture has been 
replaced twice. The lower anterior teeth are 
provisiona I ly restored with a bridge, but are 
cl in ica I ly sound, caries-free and not periodon­
ta I ly involved. The medical history is clear. 

Clinical observations 
A fibrous (f labby) edentulous ridge opposes the 

lower anterior teeth. 
The lower edentulous ridge extends distal to the 
can ines and is extensively resorbed. 

What additional information do you require? 

l ' he l)eripheral extensions of the existi11g de11tL1rc. 
·r11e degree c)f 111c)bilit_y Cl[ tl1e fibrous ridge. 

The peripheral extensions of 
the existing denture 

The exte11sio11s Clf the existi11g dentL1re r1ced tc> be 
-: ~~c'ssed. If tl1e de11turc docs 11clt l1avc f1-1ll extensions i11to 
• '.ic.' l)Llccal sLtlct1s c)r aro1-111d tl1e 111axil lar}1 tuberc.)sit_y. 
.: , rete11tic.)n vvill be comprorniscd. rfhe otl1er area to 
-~·:cstigatc is tl1e t)ost cla111 tel see if' ii exle11ds Llp to the 
. :1rati11g li11c (junctic111 of l1arc.1 c111cl sclft palate). 

The degree of mobility of the fibrous ridge 
.: ·,ri ll l)e difficult to overco1ne the 1nc)bilit:r c)f the fibrous 
- .:: 2 l' . Ho\'\'C\rer. tl1c de11ture base c1verl_yi11g tl1e libroL1s -
- .:: ?<? 11ceds to L,e \.\rcll supportccl and the buccal fla11 ge 
- -. ~1ld be 111ade to tl1e full de1)tl1 rlf' tl1e stdctis. Th is 

~ccpt is difficult tc1 acl1ieve I)ract icall_y. 

,'/hat impression technique could you use to 
.. ecord the fibrous (flabby) ridge? 
- - :: -."l i11icctl rcleva11ce of eitl1cr a 1nt1cc1static c1r a mLICC.)-
- :-::-:;-rt.·ssivc itlll1rcssic)tl tecl111iqL1e for recc.lrdi11g a fibrot1s 

Fig. 17.1 Appearance of Case 17, edentulous maxi ll a. 

(flabbJ') ridge is probabl:y n1i11c)r. 1·11e diflictdt_y lies \<\' ith 
the 111obilitv C.)f tl1e fil1rc)us ridge a11d tl1e i111pact it has C.)n - ~ 

the support for the de11t11re. ,,.\ i<\7ell-exter1c.ied ti<\10-part 
special tray cct11 be used \1\

1itl1 zi11c oxide- euge11ol or a 
silicc)ne in11)ressio11 111ater ial. 1'11e peripl1eral extensions 
clre recorc.ied b:y tl1e 111ain pc1rt of the special tra}, but a 
\:Vindc1vv is left OJ)e11 overl}'i11g the fibrous ridge. 1\t tl1e 
SEt111e ti111e ,ts tl1e zi11c oxide- euge11c.)l ( or silico11e l is 
sctti11g. the \.'\,i11do\,v o\1erl:yi11g the fibrous ridge is cc1ated 
vvitl1 tl1e in11)ression n1at.erial ,111c1 a sec(io11cd part of the 
tra,, attacl1ed to support tl1e flc)\'\7i11g zi11c oxide- cuge110I. -
,A flabb_y ridge ca11 also be SLtrgicall:y ren10\1ed. 

What are the options for treatment? 
'i.:Vell-fitti11g replace111e11t co11\1entional denture. 
l111plant-supportecl prosthesis. eitl1er vvitl1 c111: 

()\1erde11ture 'i-'\!itl1 t\<\10 fixt11res t)laced i11 the canine 
regicl11 c.lr a 
Fixed l,ridgc \<\' itl1 4 - (') fixtt1rcs. 

;\ \:vell-fitti11g cc111ventio11 ;;1l de11tL1re 111a:;1 overcc)111e the 
difficL1lties prese11ted bJr tl1e Llnstable con1plete denture. 
Howe,1er. sc.1111e patients co11ti11ue to fi11d these dentures 
difficult tel tolerate and an irnplant-sL1pported sol11tio11 
111a,, need considering. rrl1e n1clst i111porta11t reqL1ire111e11t - ~ 

for i111pl a11ls is sufficie11t height c111d \I\Tidtl1 of bo11e . 
\1\lithc)ut tl1is. bcl11e aug111e11tation rnaJ1 be 11ccessary. 
vvl1icl1 \.<\rill substEtnti,111,, increase tl1e cost. A cost-effective -
solt1tio11 is a11 i111pla11t-supported co111plete C)verde11ture 
t1sir1g t\,vo fixtL1rcs i11 tl1e ca11ine region a11d precrs1011 
attacl1111e11ts i11 tl1e fit sL1rface of the denture. 

Learning outcomes 

e Complications of upper complete dentures opposed 
by teeth . 

• Recognition and the management of a flabby 
r idge. 
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Complete dentures 

Clinical details 
A patient, 70 years of age, presents himself at 
your surgery seeking the construction of a 
new set of dentures (Fig. 18.1 ). He reports that 
his current dentures were fitted 6 months 
previously at the same time that his last few 
remaining upper and lower teeth were 
extracted. Previously he had, for many years, 
successfully worn upper and lower acrylic resin 
partial dentures. Progressive tooth loss had 
resulted from chronic periodontitis and root 
caries. He has many problems with his new 
dentures, not least of which is his inability to 
wear them for more than a few minutes at a 
time. He finds both the upper and lower 
dentures have become progressively loose and 
he suffers soreness under the lower denture 
base. What are the likely causes of your patient's 
complaints and what steps would you take to 
prevent their repetition? 

Clinical observations 
Substantial resorption of the alveolar ridges; the 

pattern of resorption is irregular, resulting in 

uneven ridges. 
Fibrous changes have taken place in the anterior 

maxilla; in the posterior mandible the ridge form is 

sharp. 
The dentures lack retention and stab ility. 

The base extension is inadequate and there are gaps 

between areas of the mucosa and the denture 

base. 
A small gap is visible between the left premolar 

and molar teeth when the right side teeth are in 

contact. 
Excursive movements of the jaw readily displace 

the dentures. 

What are the potential complicating factors? 
-\,.: h ievi11g a satisfactor _y tr2111sitio11fron11)arti21I de11tL1res. 

:--.·tai11ed b·v a l'e\-\! teetl1. to co111plete c.ier1t11rcs is. for a -
:-: L1111L1er c1f rc,1s011s, c)fte11 u11satisf'actor:y (sec l)elovv ). 

l\1lal~i11g a11 accL1rc1te a11d correc t}), exte11ded i1111)rcssion 

of tl1c cle11tL1re-bcari11g are,1s is con1plicatecl b}1 tl1e \'er y 
~ 

presence c1f tl1e teetl1 tl1at are 1<) be repl,tced. ·r11is is 

i1artic11 lar lsr sci if these teetl1 l1a\'e L1ee11 affected by 
!)Cric)do11tal cliscc1se. \1\ 1 l1ich c)fte11 results i11 lci11g cli11ical 

cr<lV\'11S. dril'ti11g a11c.i tilti11g. 
1,1Vitl1 21 J'ev\' exceptio11s. stock i111prcssio11 tr,rys are 11c1t 

desigr1ec1 tc> cater fc)r tl1e trc1r1sitic.111 betvvce11 tl1e 11atural 
<. 

a11cl C<Jn1plete de11tures. 

What are the stages in constructing complete 
immediate-replacement dentures? 

1"he i111prcssio11. 

S1)ecial tra:/s . 
J a,-v re I atio11 record. 

rl'l1e t r:y -i11 stage. 

The impression 
Stc)ck tra:rs 11ccd tc> be 111c>dified by ,-tclding ct 111alleal1lc 

111c1terial. sL1cl1 as in11)rcssio11 cc>n1pc)L111d c)r i111prcssio11 

pLttt)1, tc.> t11c)se p,trts cir tl1e tr,LS' tl1at arc tci recc.>rd tl1e 

eclc11tLil<ius 21reas (t'ig. 18.2 ). Tl1cse ac.lc.litio11s gi,ve SLIPl)Ort 

IC> tl1e ,.vash 111ateri,-1I. LISLtall:v algi11ate. pc1rticLtl,1rl:/ i11 tl1e 

bcirclcr areas c.il' the in1prcssi c.ir1. Des1)itc caref11l n1c)c.liii.­

catic)11 of stock trct}1S. it is rarcls! 11c)ssible to ctcl1ie\"e a11 

i111prcssic.)n of sufficie11t accL1racs1 a11d correct exte11sio11. 

(b) 

Fig. 18.1 Edentulous ridges of Case 18. 

j. 

(a) 
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18 COMPLETE DENTURES 

Fig . 18.2 We ll-extended primary im press ions showing a ll the 
major anat omical features. 

Fc)r tl1is reasc)r1. the 111odcl that is 111,:1.de fro111 tl1is • pri n1 a r:y • 
i111pressi<Jn is l1est used tc) cc)11struct a special ( c)r ct1sto111-
111c1cle) trcl'l. 

Special trays 
'I'l1e 111ai11 aclva11ta.ges of special tra:ys civer stock trays is 
tht:tt tl1e fc)r111er CE111 be exten.ded correctly i11to tl1e st1lci 
a11cl 111a<.ie ,,vitl1 a t111ifc)rr11 space bct,,veen the it111er traJr 
st1rf ace a11d tl1c oral tisst1cs. 'l,l1is redt1ces distortio11 vvhe11 
alginate is use<.! as tl1e i11111ressior1 ,natcrial. 

Tl1e cli11ica l hanclling of special trays is 11ot \1vitl1cJut its 
diffict1lties. 'Ira:ys can be quite large ,111cl avvkvvard tc) 
n1a11oeuvre i11tc) tl1e n1c)t1tl1. T.,oadecl ,,vith algi11ate. the_y 
can be difficult to positio11 c111d align correctly. This fc1i lttre 
ofter1 rest1lts i11 distorted in1pressio11s of tl1e l1t1ccal sulci 
and teetl1 or soft tissue toucl1ing tl1e tra.>r· ()nee taken. a 
clecisior1 l1as tci be r11ade as to \l\7l1etl1er or nc)t the 
i111pressio11 is acceptable. U11lcss 111ore th,111 C)11e tra:y l1as 
been 111ade. it cannot be put aside \l\thile a seco11d i111pres­
sion is tak:e11 to sec if it ca11 l1e i111pro,1ed t1pon. 

, Jaw relation record 
Ideally. tl1e jcr\v relatic)t1 sl1ould l1e recorclecl at tl1e correct 
,1crtical din1ensio11 a11d \l\7itl1 tl1e te111pc)ro111E111<.libular 
joints i11 the retrudecl pc)sitic)11. Recorcli11g tl1e jct\!\' rela­
tion is often complicc1ted b:y tl1e 1Jrese11ce of teetl1. t\ f e\,v 
Leell1 re111aini11g i11 eacl1 arcl1 C)fte11 ser,!e to guide the 
111a11dible dt1ring its fl11al patl1 ()f clc)sure i11to a protrL1sive 
C)r laterc1l positiC)ll. This n1ay be ,1ccornpa11ied b:y cl 
1)0\-\Terftd postt1ral l1abit thc.1t 111(:ik.es 111ar1ipttlatit1g tl1e 
111a11dible arou11d Ll1e ter111i11al l1i11ge axis partict1larl:y 
cl1,1lle11gi11g. 

The try-in stage 
,;.\s tl1e tr:y-it1 stage l1as to ·be done prior to tl1e cxtrc1ctio11s. 
clearl:y 0111.y tl1e existing edentulous areas can be restore(! 
\l\7ill1 de11ture teetl1 set in vvax. f\ lthc)t1gl1 tl1is dc)es hc1ve 
lin1itations. it clocs serve to verif:y tl1at tl1e cc)rrect sl1adc 
c1nd 111oulcl of JJrosthetic tooth has beer1 choser1. 
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\!er ificatio11 of tc)c>tl1 posiliC)ll ca11 be r11ore diffict1lt or 
sor11etin1es qt1i te in1pt)ssible. Drifti11g of' tl1e ret11air1ing 
teeth t11a_y preve11t tl1e correct p<Jsitic)l1i11g c1f tl1c pros­
thet ic teet 11 u11ti l the 11atur,1! teetl.1 are sectic)ncd fro111 tl1e 
vvc)rl.;:i11g 111c)del prior tci !i11al v\·ax-L1p arid flc1sl,;:ing. ,..\s a 
rest1 It it 111a~1 11ot. for exa111ple. be possible to arra11ge 
tl1e teetl1 fo r tr_y-in \-vitl1 tl1e correct ce11tre li 11c. 111 st1cl1 
a case. it ,,vot1ld l1e 11ecessarv tc) acct1rateI,, 111ark <Jll 

" -
tl1e ,,vax fla11gc tl1e correct iJC)Sit icJ11 of tl1e ce11tre lines sc> 
tl1at the teetl1 c,t11 l1e re-set before the cle11tures are 
co111pletcd. 

The tr>r-i11 is als() the stage at V\'l1ich tl1e jct\-\' re latil)Il 
record is cl1ecked fc)r accttracv. ir1 botl1 its ·vertical a11cl 
l1c)rizor1ta.l clin1e11sicJr1s. r\.s v\Titl1 tl1c j,tV\' relatic)11 reccirc.i 
stage. 110\1\'e\'er. tl1e presence or tcctl1 ca11 111,1k:e tl1is 
procedt1re diffic t1lt. 

'll1e re1110,ral of tl1e ren1ai11i11g teetl1 a11d tl1e consec1ue11t 
effect LlPC)ll pr()i1rioceptio11 l1as l,ee11 sl1ci,-v11 tc) be accor11-
pa.11ied b:y a rec!L1ctio11 of tl1e rest \'ertical di111e11sic)11. 1:-'or 
tl1is reaso11. it l1E1s bee11 ad,rocatcd tl1at c-111 arbitrarv 
redttcticJn c)f 1- 2 111111 i11 the c>cc ltisal vertical dirnensio11 
be 111c1cle ,,vhe11 all the teetl1 c-1re set-tip i11 \l\1ax prior to 
fl a sl.;: i 11 g. .... 

Deliver>' of tl1e 11e,,,, co111plete cle11tures at tl1e tin1e C)f 
tl1e extractior1 of tl1e re111ai11i11g teetl1 \1

\
1 ill 011I;' l1e 

successfu l if great cc-1re a11<.I attet1tio11 is tal.;:e11 at all the 
cli 11ical and co11strt1ctic)11 stages. Tl1e patient 111t1st 
L111clersta11cl that the de11tt1res 111,1_y reqt1ire adjustn1e11t i11 
tl1e carl:y stc1gcs le) re lie\re a11~/ sore spots a11d that. as 
l1eali11g and tisstte re-n1odelli11g proceed. te111porary re­
li11i11g \-\1ill be 11eccssar:y .. After a fe\l\' vveek.s. a sclf-ct1ri11g 
acr:ylic resi11 reli11ir1g 111aterial n1c1J' have to be applied a11d 
it shC)Lticl be expectecl tl1,1t the de11tt1res vvill 11ced to be 
re-111adc or re-li11eci c1fter (>- 9 mo11tl1s. 

What is meant by balanced occlusion and 
articulation for comple te dentures? 
·r11e Glossar;' c)f Pr()stl1odc)11tic Terr11s defi11es bala11ced 
occlusic)n as ·si111t1lta11ec)US C<)11tacts c)f tl1c occlt1dir1g st1r­
t'c.-lces 011 both sides of tl1e r11outl1. i11 ,raric)US javv positio11s·. 
Tl1is is 1101 cl pa rticularl:y helpful dcfi11itio11. For the co111-
plete cle11ture case. it is 111c)re usefttl to t1ndcrsta11d tl1e 
differer1ce betvvee11 cl • bal a11ced occlt1sic)Il • a11d a • bala11ced 
c:trtictt!atio11·. It is c1lso esse11tial to Lt11clerstar1d that tl1e 
l1rcsc11cc of a bolus()!' f'oocl bet\l\1ee11 tl1c teeth cornpletel:y 
11egates the cc)11ccpt of 'balc-111ceci occlt1sio11 •. It is t111dcr­
stood. !10\-\1e,rer. tl1c1t there are 11t1111er<)tts ·e111pty 111outl1 • 
tooth contacts taking place ever:s-' l1our. It is \-\1l1en tl1ese 
c)ccur that tl1c cor1cept C)f 'l1ala11ce· bccor11es relc,!ant. 

Bala11ced occlttsion Bilateral evcr1 co11tact betV\.'ee11 
tl1e upper a11d lo\l\!er denture teeth at tl1e selected 
i11tercuspal positic)n. This is Et sta.tic positio11. 
Balancecl articttlation Bilateral even co11tact bct,-vec11 
tl1e upper and lci,,ver cientl1re teeth in lctteral a11<.I JJrci­
trusivc 11ositior1s of the n1ancl ible. 
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C.'c>r1structit1g cle11tures ,,vitl1 a bal anced occlusici11 and 
articLilc1tion is l1igbl_y desirable becaL1se: 

Occlusctl forces are tra11s111itted C\7c11l,1 tc) tl1e alveolar 
-· 

ric{ges. tl1erebv rcdt1cir1g the risl< of sore11ess of tl1e 
~ - ..... 

alveolar 111ucosa. 
E111pt:y 111outl1 tCH)t 11 co11tact rei11forccs rete11ticin ratl1cr 
tha11 ctcting tci (iestabilize tl1e de11tt1res. 

'l'l1e differe11cc bet,,veen a bala11ced occlt1sio11 a11d a 
l-)a lct11ce(l ,1rticu l,ttio11 is tl1a t. vvitl1 the latter. tl1e Llpper 
a11c{ lC)\<\1er de11tL1re teeth shoul(i be i11 e·ven co11tact vvl1e11 
tl1e ja,,vs occlL1de i11 protrusi,1e ctr1d lateral 1Jositio11s. ·rJ1is 
in1pc1rts greater stc1l1ility tc> the de11tt1res vvhe11 tl1c:y C<)me 
i11tc) co11tact vv itl1 eacl1 ot l1er. 

'I 'o acl1 ie\1e cl balanced occlLLsio11 reqt1ires tl1at 2111 
accurate recc)rd of tl1e ja\,v relc1tior1sl1 ip be t,1k:e11 at ,1 
cl1osc11 vertic,11 di111e11sio11 of occlusio11 vvit l1 tl1e 
111a11.di l1lc clt tl1e retrt1c.icd co11 tact positior1 ( R(~P). rl' l1is 
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reccird can tl1e11 be tra11sfcrred l<) a plar1e-li11e artiCLl la tor 
for tl1e tria l set-L1p of tl1e dent t.1re teeth . 

To acl1ic,re a ba lc111ced articLilatio11 reqt1ires the t1sc c)t' 
rill ct(ijustal1le ar ticul,1tc)r set tc) 111i111ic. as clc)sel_y as 
~1ossible. tl1c 1no,'e111ents of tl1e ja\•V .. A r,1cc-bo,,v reccird is 
reqL1ircd to 111ak:e records of tl1e 111,111dible i11 R(~P a11cl 
l,1teri.-1l excursicins. \1\lith tl1ese records. 111<)ven1e11ts ol' 
t l1e a rtiCLI I a t or ,,vill rep I ic,1tc tl1c 111ove111er1 ts c)f the j cl\\'. 

l)enture tectl1 set Lip i11 bala11ce on tl1c ,lrticLil atcd 
casts sl10Ltlci re111a i11 i11 b,1l2t11ce \1\rl1en tr,t11sfcrrcd to 
tl1e n1outl1. 

-

· L.earning~outcomes 
- -

Stability and support for complete dentures. 
Construction of immediate complete dentures. 
Differences between balanced occlusio n and 
articulation for complete dentures. 
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Failed crown and 
bridge 

Clinical details 
A 19-year-old man presents to your surgery 
requesting dental treatment (Fig. 19.1). He 
appears well motivated and a series of appoint­
ments are made for his routine treatment. The 
patient is otherwise fit and well. He is about to 
leave home for a university degree course lasting 
3 years. How would you manage this case? 

Clinical observations 
There are a number of carious teeth. 
The patient lost LL5 and LL6 3 years ago due to 

. 
caries. 

Another dentist started the root treatment on the 

lower right first mo lar. 

The patient's diet was highly cariogenic. He was 
drinking tea with sugar every few hours and 
snacking with biscuits throughout the day. This had 
been a habit for a number of years. Despite being 

aware that this could be damaging his teeth, he 

was at that time unwilling to change his lifestyle. 
Bite-wings were taken to diagnose the caries 

accurately. The vita lity of the lower left second 
molar was tested with an electric pu lp tester and 
found to give a vital response. 

There is no evidence of periodontal disease and the 

probing depths are all w ithin normal limits. There 
was plaque present interproximally between a 

number of teeth. 

Complicating factors 
Tl1ere are 110 c)l1\'i<JL1s cc)111plicati11g factors . 

What are the options for treatment? 
'!'lie fi rst ain1 of treatn1er1t is lo stal1ilize tl1e caries a11d 
cci111i1Iete the e11dc1do11tics on the lc1v\'er rigl1t tirst 111olar. 
I.J re\1entio11 \·Villi dietary advice and ora l h_yg ie11e i11struc­
tic)11 sl1c>u lc.l l1e started i1111nediatelv a11d reinfc>rcec.l at 

J 

regL1lar i11tervals. Patic11ts re111e111bcr <1111)1 part <>f tl1e 
i11for111c1tio11 gi\!en tc.> tf1e111 ell eacl1 \!isit a11d therefore 
rei11forcen1ent l1as bee11 shovvn tc> be particLrlarl_y l1elpful 
in assist ing tl1en1 to becon1e dentall:y avvare. "l'he 11atient 
sl1ould be s110\o\'tl 110\-\1 to Lise t1oss a11d ad,1 isecl 110,.._, to Llse 
disclosi11 g tablets to s11011\! tl1e areas \.o\1here clec.111ir1g l1as 
11c)t l1ccn efficic11t. 

l' l1e bite-v\' i11g radic>grapl1s sl1c)\1ved caries 011 the 
t)cclL1sal cind 111es icil sL1 rfaces of tl1e LRo . rect1rre11t caries 
c)n tl1e T.1.7 a11d exte11sive caries <)11 rhe LTT.J. Elsevvhere. 
there ,.,,as e,1iclcr1ce of earl:y caries. jt1st i11tc1 tl1c e11a111el. 
Cll1 a 11L1111bcr <>f tcctl1. 

1.'11e e11c.lc1dc111tics ()Il tl1c LR(1 11ccds tc> be replace<.! and 
con1pletecl ar1d a coro11al seal tJlaced eitl1er ,,·i1l1 a111cilgan1 
or co111posite. 

If tl1e c,1ries \l\7c1S stabilize(i. tl1e 111issin2 lc)\,\'er left teeth ~-

cc)t1ld be replace(l ,.,rith eitl1er a briclge or ,i11 i111pla11t. The 
clesig11 111igl1t be a co11ve11tio11al l,ridge ret,1iner 011 tl1e 
LL 7 a11cl possibly tl1e sar11e 011 tl1e 114 t1si11g a fixeci­
movalJle c.iesigr1. Alterr1ativel:s1. cl h:srbrid bridge using a 
co11\1c11tic)11al rcta i11cr c)11 tl1c 111c)lar a11d a 111inin1al 

1Jrepc1ratio11 bridge retai11er 011 tl1e pre111olctr is possible. 
aga i11 usi11g a fixecl-111c1vable desig11. Tl1e n1ovable joi11t 
sl1ot1ld l,e placed dist.a l to the pre1nolc1r. Alternatively. tvvo 
6xtures CC.)Lt lcl l,e t1sed to replace the n1issi11g teeth 
vvitl1out the 11eecl to use eitl1er teetl1 as al1ut111ents. 

Fig. 19.1 A panoral view of Case 19 at t he t ime of first presentat ion. 
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1 9 FAILED CROWN AND BRIDG E 

FIVE YEi\RS L1\TER 

Clinical details 
The patient presents to you again some 5 years 
later, after having left your practice before 
you could start the treatment (Fig . 19.2). He 
has just returned to your area after complet­
ing his degree course at un iversity. How would 
you manage the problem? 

Clinical observations 
There is now widespread caries; the UL8 is 

unrestorab le. 
A number of teeth have periapical lesions. The root 

treatments on the UL7 and LR7 are inadequate. 

There is a periapical radiolucency associated with 

both roots on the LR7, which is inadequately 

obturated; the tooth has a poor prognosis. 
There is no root treatment associated with the 

post crown on the UL3. Similarly, there is no root 
treatment present on the URS, which is further com­
promised by an ill -fitting crown and a deficiency 

beneath the crown which is filled with cement. The 

tooth has a poor prognosis. 
A periapical radiograph indicates that the UL3 has 
recurrent caries under the post crown and has a 
very poor prognosis. There are also periapical lesions 

on the UL4 and ULS. 
The root canal on the UL4 appears to be sclerosed . 

There are at least two roots that have disto-apical 
curves. This tooth will be difficult to root-treat. The 

ULS has a post crown without an adequate root 

treatment. 
At some ti me over the past 3 years the LR6 has 

been extracted . 

What might be your provisional treatment? 
·r11c n1c)st in1p<)rta11t factor is l<) dcter111i11c ,1vl1J1 tl1c 
patie11t is not retLlr11i11g to tl1e de11tist \A/ho JJrc)\riclecl tl1c 
c)rigi11al treat111e11t. '\1\!ith ;;u1_y pote11tial litigaticJr1. tl1e 
n1orc i11forrn21tio11 frc)111 the 1Jatie11t c1nci origi11al cie11tist 
is 11cccied before trcat111e11t is started. I11 tl1is c;_-1se it 
vvot1ld l1e lJc11elicial to seek. 111edicolegal ad,1icc fro111 
yoL1r prcJfessio11al assc1ciati<)11 l1efore starti11 g trcat111e11t. 
YoLl 111t1st also attc111pt t<) c.iiscC)\'er if tl1erc vvere a11)r 
;;1ccer1tt1at i11g circL1111sta11ces tl1at n1igl1t l1ave affected 
treat111e11t. l~i11all:y. it is i1111Jerati,1e that ) 'C)U estc1blisl1 that 
tl1e patie11t is ,,villi11g to con1plcte treat111e11t u11der J10L1r 
care co11sideri11g l1is rece11t l1istc)rJ1• 

Tl1e r1ext phase is tc) agai11 attc111pt to sta.bilize tl1e 
disease. Dietar}' advice is 11eeclcd. togetl1cr ,,,vitl1 an i111pr<)VC-
111e11t <)f oral l1),gie11e. ·1'l1e poor dentitio11 111.a:y be con1-
pou11ded bjr tl1e patie11t's lack. of cooperati()11. 

T'l1e lJJ. 3 a11d UR4 need i11,1cstigating to establisl1 if 
t l1c:sr c:lre restorable. ·1~11e cro\l\Tns need re111oving and the 
extent of tl1e caries establisl1ec.1 in the root L1efore ft1rtl1er 
treat111c11L. 1\ pro,risio11al replace111ent sl1ould l1e a,,ailal1le 
if tl1c crc),,v11s ca1111c)t be re-cer11e11ted. 'l,l1erefore. i11 tl1e 

earJJ1 pl1ase of tre21t1ne11t. ct re111ovable acr:>7lic denture 
sl1ould l1c 111ctcle vvith replacen1e11ts fc)r tl1e lJL3 cu1d T~R4. 
'f l1is vvot1ld all0\1\7 suffic ie11t ti111e for i11itial rcsorptior1 <)f 
tl1e ridge t<) C>CCLlr prior to a 111<)rc lo11g-tern1 replaccn1e11t. 

Fig. 19.2 Another panora l view of Case 19, taken 5 years later after the patient had been to university, together with a periapical 

radiograph of the can ine. 
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Bc)tl1 teetl1 l1ave cl ,,er:y pc)c>r 1Jrog11osis a11cl are lik.ely tc1 be 
extracted . 

rl'l1e status (.)f tl1e LJTj4 11eeds a similar e\!cllt1atio11. f S it 
vvitl1in )rot1r capctbilit:y to ro<.>1 treat? If t101. is tl1ere a 
SJJecictlist a\1a i I a l,le to carry out tl1e trea t111e11 t c111d is t l1e 
patie11t al1le t<.) ,-tfford the cost? Also. vvl1at is tl1e prc1g11osis 
of tl1e tc.)c.>th after tl1e root treat111ent. co11sideri11g the 
exte11t of the sclerosis? 

Tl1e p<)St-rctair1ed croi.1\rn i11 the UL S 11eeds re111oving. 
'!'his cc:111 be achievecl witl1 c1 co111bi11ation c1f Ll ltrctsonics. 
vvitl1 copiot1s irrigE1tio11, to l1reak. the cen1e11t lt1te a11d 
le\1erctge fro111 a. dental instru111ent or a pc.)st re1110\1er. 
Hovvcver. care should be tc1k:e11 and tl1e patie11t ,.\,ar11ecl c1f 
tl1c risk: of rc1c)t fracture vvhen posts arc re111c)vecl. If tl1e 
ce111e11t \,\'ctS a11 adhesive one it is lik.el1, tl1,-tt tl1e post 
\,vould l1e diffict1lt to rc111ove: n1ore i1111Jortantl:y. if the post 
c.ic-ce111ented. tl1e <-tdl1esive lt1te 11\rot1ld l-:>e ver,, difficult to 

~ 

ren1ove fro111 tl1e 'v\r,tlls of the roc.)t ca11al. 
1'11e lJL 7 alsc.1 11.eeds i11vestigating to establisl1 if it ca11 

be sa,1ecl. Tl1e root treatn1ents are i11adeqt1,tte. the)r are 
11c>c.1rl}r obturated a11d clo not reacl1 the ctpical 1- 2 111111. 
Yc.>Ll 111ust clecicle if :s1ot1 are c,11-:>able of re-re.1ot-treati11g 
this tooth. 

Pc)te11tiall,1. tl1e LJI,3. UL4. lJL::,. URS LR7. t:L8 c1nd 
~ 

pc>ssibly tl1e lJL7 111ay nee(i. extracting. 
Duri11g this i11itial pl1ase of treat111e11t it ,,vill be 1Jossil1le 

for :yoLl to assess tl1e 111oti,1ati<1n of tl1e patie11t and :yot1 
should tl1e11 be c1ble to assess whclt dei111iti\1e trec1t111e11t 
111a:y be 1Jossil1le. 

What are the options for definitive treatment? 
Tn1pla11ts. 
Fixed or re111ov,tble prostheses. 
A con1binatio11 of all tl1ree. 

'l' l1e ,tssessn1e11t 111acle earlier about the lJL 3. lJL4 a11cl UT~ S 
is i111portant. rr tl1e 1Jatient is ,,villing to fu11d i1111-:>la11ts. the 
loss of tl1ese teeth is probablj1 prude11t i11 that the cc.>st of 
specialist e11dodontics co111bi11ed \.\ritl1 crc.)1'\r11s a11d tl1e 
diffict1lty of tl1e trec1t111e11t 111igh.t n1ea11 that i111pl,1nts 
,,vould be cl better ll111g-term prospect. ~l'\I\TO fixtures placed 
i11 tl1e cani11e a11d seco11d pre111olar regio11 cot1ld retc1i11 a 
fixed l1ridge replaci11g all three teeth. If the LR 7 vvclS also 
extrE1cted. ti.l\ro or three fixtures. depe11d i11.g 011 tl1e availc1l-:>le 
SJJace. could re1Jlace the n1issing teeth on botl1 sides of the 
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111a11c.iible. Ho1,'\"e1.1er. tl1c JJOsitic.>11 of the i11ferior dental 
bc111dle 11eeds to be assessecl prior to tl1eir place111c11t. 

'l'he 111i ssing (JRS cc>u ld be replaced vvitl1 a bric.i.ge. 
Tl1e re lc1tivel)1 poc)r prognosis of tl1e l j'R4 11.1igl1t st1ggcst 
tl1at tl1is t<)oth is 11ot t1sed i11 tl1e restoration. Eitl1cr a 
conve11tic>nal or 111i11i111al preparatic111 bridge 11si11g tl1e 
l: R6 al-:>ut111e11t as a si111ple car1ii le\'er is tl1cref<)re ,t 
possibility. 

If tl1e JJ,ttie11t cl1ooses 1101 to l1a,1e i11111lants. ren10,rable 
de11tt1res il\70uld be a safer optio11 tl1a11 co11ve11tio11al 
bridges in the 111Et11dible. If the LR7 proved to be 
ctsympto111atic. it vvot1ld still !1a\1e cl tJoor 1Jrc1gnc>sis a11d 
11ot be suitalJle as a l1ridge abt1t111e11t. Tl1crefore. a dentt1re 
011 the right side a11d effectively 011 tl1e left sicle vvc.>tild l1e 
tl1e 011 11, 01Jtion. If this toe.1th i.,vere lost. a cc.>11.ve11tio11al 
bridge fron1 tl1e lc1st sta11d i11g tootl1 to the 1Jre111olars 
1.,vot1ld. i11 tl1eory. be ,-t possibilit:y. but tl1c prc)g11osis i11 a 
patie11t of tl1is age vvoti ld be poor. 'fo ccH11plicate r11atters. 
the J.. .. R S l1as a post-retai11ed croi.f\111 \l\d1icl1 ,,vot1ld cc>1111Jro-
1nise a lJridge. a11d its prog11osis \•VC.>uld not be i111proved l,_y 
dcJuble-,tl-:>utti11g ,,vitl1 tl1e J.,R 4. 

111 tl1e r11axilla. it is crt1ci<-t l to cleter111i11e tl1e restora­
l1il i l v c>I' 111.e UL 3. (J L 4 a 11 d l lL 5. If t l1e\' a re u 11restc)ral1le. - -

tl1e 011lj1 feasible C.)ptio11 i'\'OL1ld be a partial de11tt1 re i11cor­
porati11g tl1e LJl-Z 5. If tl1e r-r, 3 ,,·ere cxtrc1cted a11 d citl1cr 
tl1e l.JJ.J4 c.)r l-Ls or botl1 ,,·ere restorcc.i. a cc)11\·e11tio11al 
bridge rerJlaci11g 011e or t ,,·o teeth coLdcl repl ace tl1e 
111issi11g 011es. Hovve\1er. the cost of s1Jecialist trcat111et1l 
111igl1t exceed tl1e cost of i111pla11ts a11d 111ak.e thc111 a n1ore 
feasible option . 

111 failing cientitio11s \/\Tith 111ultiple cro,l\rns c:1nd l,ridges 
it is c1ften sensible to tak:e a prag111atic or cautiot1s 
apprc1ach . rr ir11pla11ts are 11c)t possil-:>le for fundi11g reasc.>11s. 
ct co11ser,,ati,1e a1Jproc1cl1 tc) tl1c r11ol1th is i111perati,1e. It 
rna:s1 be prt1cle11t tc) t-tccept less tl1a11 perfect restor,ttio11s c)r 
e11clodo11tics for the sl1ort t<1 n1ediun1 ter111. providecl tl1c 
teeth are ,1s:y111pton1atic a11d caries-free a11d those i.,vitl1 
active lesio11s arc eitl1er extracted or tl1e restoratio11s 
replaced. It is rel,ttii.rel:s1 con1111on after life-st:yle cl1a11ges 
to alter dietar:sr habits a11d i11cre,tse tl1e risl< or caries. 

I.earning outcomes 
e The importance of maintail')ing oral hygiene and 

dietary advice after life-style changes. 
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Planning treatment 
around failed 
crowns 

Clinical details 
This 40-year-old man presents requesting 
replacement anterior teeth and routine treat­
ment (Fig . 20.1). He is medically fit and well 
and has recently moved to your area. The post 
retained crowns support an anterior bridge 
which was 8 years old. The bridge in itia I ly 
became loose and only recently came out. He 
had not been to see a dentist for 3 years. How 
wou Id you assess th is patient and what a re 
your options? 

Clinical observations 
There are fractured posts in the UR3 and UR 1. 

The UR2, UL 1 and UL2 are missing in the upper 

anterior region. In addition, the LR6 is missing, the 
LLS is missing and LL6 has drifted mesially and is 
the last standing tooth on that side. 
The LR4 and LRS are both root-treated but do not 
have coronal seals. There is a large mesial peri ­

apical radiolucency surrounding the distal aspect 

of the LR4 root, which is poorly obturated. There is 
no draining periodontal pocket communicating 
with the oral cavity. 

t 

Elsewhere, caries was not detected clinically or on 
bite-wing radiographs. 

The periodontal condition is good. 

What are the options for provisional 
treatment? 
The f-irst J)l1ase <)f treatn1e11t is tc) establ isl1 if tl1e fractured 
pc)sts i11 tl1e lJR 3 c:l11d (:Rl can be re1110\1ed. T'l1e 1nost 
st1ccessfL1l r11ctl1od is to t1sc ultrasc>nic vibratio11 to l<)<.>sen 
or vve21k.en tl1e ce111e11t lLtte ;_-:1.ncl tl1e11 L1se a post re111c)\1cr to 
extr;_-:1.ct tl1e post. HO\l\!C\1er. bc)tl1 pc)sts have fractt1red 
belc)\I\! tl1e gingi\!c:il 111argin a11d it 111igl1t be diffict1lt to use 
c1 pc)st re n1 c),,er. The c.>t l1 er opti c)11 is to use the Nlassera11 
tre1Jhine kit in cc)nju11ctio11 vv itl1 Llltrasonic \7ibr;_-1tio11. 
()11ce tl1e cen1er1t l1as bee11 cl isruJ)tecl tl1e J\/lassera11 drills 
ca11 be threaded c:1roL111d the post and extracted. lf tl1e 
post ca1111ot be ren1oved tl1e teeth ,-vill be t1nrestc>ral)le 
a 11ci 11eed extrc1c ti11g. 

r or tl1e interi111 pericJd. a re111oval1le partial de11ture 
,,vot1ld repli..-1.ce the 111issing teetl1 ,-vhile allov1ri11g 
cor1tinL1atio11 c1f treat111e11t tc1 the teeth. 

Tl1e T.R:::; 11eeds an adeqtrate coro11a l sect!. This tcJotl1 
could be t1sed as a ret21i11er for a l1ridge replaci11g tl1e L,RG. 
'l'l1erefc1rc. tl1e prognosis of tl1is tooth 11eeds to l1e 
established prior to tl1is bei11g started. 

'l'l1e LR4 l1as a large pcriapical lesio11 on the distal 
surface of the ro()t V\rl1ich re111ains asy11111ton1atic. rfl1e 
root trecttmen t ,,viii neecJ replctcing ctnd tl1e11 re\rie,,ving to 
e11sure tl1e r<:1clic)lucenc_y resc)l\1es . 

What are the options for definitive 
treatment? 
rr tl1e posts vvere sL1ccessf't11I1, ren1t1ved c111d tl1e endcJcio11-
tics repeated 011 botl1 tectl1. a con\!entional l)ridge could 
replace tl1e 111issi11g teetl1. The possibilities are: 

• ;\ fixed-fixed bricige usi11g a co11ventional crovvn on 
tl1e lJT,3 a11d a pc1st-retai11ed cro,,v11 on tl1e l JRJ. A 

F• 20 1 The appearance of the pat ient in Case 20 at first presentat ion. 19. . 

r l )))JJCAJ ,PJl OJJJ .f ,M -.501 )/))))§ )))) ,?~tJY7~f)j)f),,pl 7)t.J dJ 
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Fig. 21.2 Si ng le-tooth metal prepable abut ments at (from t he 
left) 7.0 mm, 5. 5 mm and 4.5 mm (Astra Tech, Molnda l, 
Sweden). The abutment on the far r ight is an example of the 
Cast -To system (see Fig. 21.3). 

J)er i-i1111)la11titis. lik.e periodo11tal disease. is 1)revc11tcd ,,vitl1 
goe.1d ()rc:1! l1Jrgie11e. ~)rol,ir1g dcptl1s shoulcl 11<)1 exceed 
4 n1r11 \!\ritl1out l)lced i11g a11d tl1ere shoLild be ar1 abse11ce <)I' 
lJUS cir svvelli11g aroL111d tl1e abt1t111e11t. l~l,ere shoL1ld also 
l)e 11e.i <Jtl1er s:yn1pto111s. sucl1 as te11dcr11ess arot111d tl1c 
i111pla11t site. 111e.il,i lit}1 or svvclli11g. P rci,1iclecl tl1e patie111·s 
e.iral l1ygiene is good. tl1ere is 11(1 reason tci suppose that 
tl1e i111plc:111t ,,viii 11ot SLlr\!i\'e 111an_y years of use. 

lncisal relationship 

,,\ decisicJn 111t1st l1e reached ,.vl1ctl1cr te.i cci11forr11 tci tl1e 
!Jatient·s existir1g i11cisal relati<111sl1ip or place tl1e in1pl21nts 
ft1rther palatcllly to ac l1ie,1e a class l relaLi cH1ship. 'l'o do 

tl1is. tl1c cxisti11g de11tt1res sl1ould be evalt1atcd b_y botl1 
dentist a11d patient. 11' tl1e patient is sc:1Lisfied 1-vitl1 tl1e 
ex ist ing ir1cisal rel21tici11ship. tl1c easiest n1 ar1agc111c11t 
vvc)tdci be tel place tl1e abut111e11ts i11 tl1e sa111e p<,sitior1 as 
tl1e teet l1 ancl LlSC tl1e de11ture to rr1al(e c1 te111i,latc for tl1e 
st1rgery. H<lvvevcr. if tl1e orie11Latio11 is cl1anged t() 1,rocit1cc 
Et class I i11cisal relatici11sl1ip. a change i11 tl1e angulati<)11 
of the fixtures n1igl1t 111ea11 tl1at there is i11sLifl1cier1t 
l1eight a11d vvidth of l1one i11 vvl1ich to place the i111plar1ts. 
\,\7he11 ll1e <)rie11t,-tti<.)n e.if tl1e lixlurc is 11cit idea l. S<)111e 
tlexil1ilit}1 ca 11 be acco111111oda ted by 1,rcpable c:tbu tn1e11 ts. 
Tl1ese ca11 be 11rcp21red l1_y eitl1er tl1e dc11tist e.1r tec l111icia11 
to create a11 iclcal c111erge11ce c111gle for tl1e crovv11 

(Figs 21 .2 c111d 21 .3}. 
If tl1e e.1riginal tooth positie.1n is cl1ose11. tl1e existi11g 

<.le11tc1re ca11 also be L1sec1 cluri11g tl1e diag11cJstic evalt1c1tio11 
of tl1e qt1a11tit_y of l1011 e. i\lietal tags ca11 l1e attacl1ed to the 
dentLtre in the pcitential fixtttre sites a11d tl1e an10L1nt e.if 
l)c)11e 21ssessed vv itl1 radiogrc:1pl1s. l'l1e radio-opc:1c1ue tags or 

balls arc sL1peri111posed o\rcr the bo11e to allovv the cli11icia11 
te.i visL1alize tl1c i11te11ded pe.1sitio11 of tl1e fixtt1rc and tl1e 
rcste.irc1t icH1 . If tl1c tootl1 positio11 is char1ged, tl1 e11 a 11c11\! 
dictg11e.istic set-up 11ccds to be 111ade. ()rice the pcisitior1 of 
tl1e i111pla11ts l1as bcc11 decided. a ste11t ca11 l,e r11adc to 
gt1ide the sL1rgee.it1 duri11g 11lacing of tl1e i1nplants. 

FOLLO\,VING Il\tJPLANT PLACEMENT 
·1·11e i1npla11ts vvere placed f> 111<111tl1s after tl1e si11t1s graft 
a11cl eqt1all:y spctcecl alo11g tl1c 111axilla ( Fig. 21.4 ). 
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Fig. 21 .3 The Astra Cast-To implant system. This involves placing 
a plastic burn-out sleeve over the abutment, w hich is subse­
quently waxed-up to form t he crown and then cast in gold for 
a cemented bridge abutment . (Courtesy of Mr Safiullah and 
Suzanne Street .) 

How do you assess the optimum number 
of implants and how do you choose 
their position? 

() ri CI1 t <i ti()l1 0 f i Ill p Ian ts . 
N cu11 l,er Clf i111pla11 LS . 

Cl1ci ice cif' 21but111c11 1. 
('l1oice cif i1111)rcssici11 a11d i111pressici11 tccl111ique. 
Sect1ring tl1e abut111enl. 

Fig. 21.4 The implants were p laced in t he approximate tooth 
position. Note the rather central pos ition o f t he mid-line 
abutment. Th is wil l make the construction of t he restoration 
difficu lt. Ideally, t he f ixtures should have been placed to one 
side of t he mid-line to give the techn ician space for a symmet­
rical appearance. 
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Box 21 .l Typica l characterist ics of f ixtu res 

Implant length This varies between manufacturers, but the most commonly used is 8- 15 mm long with a range of 6- 20 mm . 

Implant diameter Most are 4 mm in d iameter with a thread pitch of about 0.6 mm and a range of 3.25- 6.5 mm. Those w ith 
diameters of less than 3.25 mm are genera lly too narrow and may have insufficient strength. 

Implant shape Most current fixtu res are sol id rat her than hollow, as the latter design has an increased susceptib ility to 
fracture. The Frialit has a tooth-like shape, being narrower at t he ap ica l end; others, such as the Branemark, are parallel-sided 
(F ig . 21.8a). The Astra Tech has a widened collar but a paralle l-sided trunk (Fig. 21.8b). 

Orientation of implants 

'fhe <Jrier1tc1tic)11 of tl1e in11Jla11t shc)L1ld be deter111i11ed pre­

<)pcrati'i1el}1 so tl1at tl1e best lJ<JSit io11 is cl1c)sc11 !'or t l1e 

restc)ratio11s. Sc)111eti111cs tl1is is 11c)t possible as the site l1as 

less l1011e tl1a11 vvas ~1rcciicted l'ror11 tl1c pre-operati\1e 

diagnc>stic tests. so tl1e f-ixture is IJlaccd i11 ;:111 area 

sL1rrc>u11dccl l1}1 tl1c greatest a1110L111 t <>I' bc>r1e . . i\11glcd 

abL1trne11ts ca11 c)vcrco111c sligl1t 111c)dificatic.)t1S in 1Jositic)r1 

<)f t l1e tixtL1re bL1t tl1ev l1avc li111itatic)ns. !\dore rece11tlv. -· -
prepc1ble abL1t111c11ts l1a\!e bee11 i11trodL1ced vvl1icl1 gi,re tl1e 

sa111e degree of flcxibilit_y as ar1gleci ctbL1tn1c11ts (Figs 21. J 

cu1d 21.3): tl1e_y are 111c)re ctd,tptable bL1t ca11 c>nl_y l1avc 

cet11e11ted restc>ratic>ns. I111pla11ts sl1c">Ltlci r1ot l1e 1Jlaced i11 

pclsit i c">11s tl1at 111 igl1t cc>n1prc)111ise vital struct11res. sL1cl1 as 

the i11ferior de11 ta I bL111clle. r121sa I C>r si11r1s ca\' i l ies a 11d 

adjacent teetl1 . bL1t i11 the icieal positio11 fc)r tl1e teetl1. 

Number of implants 

1"'11ere is little guida11ce to ir1clicate tl1c 111c)st apJJropriate 

11u111bcr of i111plants. (;encrall:y. fc>r <>11c or tvvc) 111issi11g 

teet l1. a si11glc il11pla11t is 11ccc1ed. vvl1ercas for ,1 greater 

11Lt111l1er c)f 111issi11g teeth t l1c selectiot1 vvill depe11cl on the 

size of tl1e natt1ral tcetl1 Et11cl tl1e lengtl1 or the cclc11t11!c)us 

spa11 (sec Bc.)xes 21.l ar1d .21 .2). Por a11 edentu lc>LIS 

111axil la cit lec=1st fi,,e sl1c.>ulci be placed . bL1t i11 this case 

eight vvere Llscd ( Fig. 2 l .4 ). ·roe) 111,111~-1 i111plar1ts ,,vill 

crc>,,vcl tl1c site a11cl 111c:ry co111prc.H11ise tl1c appe,1r,111ce c)f 

tl1e restc>ratio11: l)tlt. 111ore in111ort2111tlJ1, at least 1- l 111111 c.>1' 

bo11e sl1ot1lc1 be left betvvec11 fixtures tc.) ctl!c)\,v sttflicie11t 

space to 21ttc1cl1 t l1e abut111e11ts a11cl for 21ccess duri11g 

clec111ir1g. l\ilc.>st <">l)erators vvoLilci 11refcr tc.> avc>id lir1k:ir1g 

teeth to i1npl21nts becaL1se 11atural teetl1 n1ove sligl1tly 

vvitl1i 11 bo11e a11d in1plants do 11<Jt. ctltl1ot1gl1 sc.>n1e stucl ics 

h,1\re sl1ov,rr1 f,-1,rourable results. 

Box 21.2 Some common implan'6manuJacturers 

Branemark (Nobel Biocare, Sweden) 

Astra Tech (Sweden) 

Straumann (Switzerland) 

Fria lit (Friadent, Germany) 

Choice of abutment 

1\ftcr st21ge 2 sttrger:y. the i111pl2111t-l1eal i11g caps are 

re111oved a11d tl1e a111ot111t c.>f sc.>ft t issL1c 21bc)\'e tl1e i111pla11t 

is 111east1red. 1\t tl1is stage. eitl1er t l1e ,-tbt1t111.ent is selected 

<)r a head of fixture in111rcssio11 takcr1 so tl12tt a11 al1t1t111e11t 

ca11 l1e selected in tl1e labc)rator,,. rrl1erc is co11siderablc 

cl1oice C.)f desig11 a11d t~/IJe c">f 111aterial frc)111 tl1c 111anufac­

lL1rer s c)f tl1e c1l1utn1c11ts. Tl1c cl1c)ice ,,viii tc> a large cxte11t 

dcpe11d L1pc>11 tl1e cl i11 icia11·s O\l\' 11 ex1Jeric11ce and ,,,·l1cthcr 

the rcstc)r,1tio11 is to be cen1e11tcd c)r screvv-rctai11ed. 

Choice of impression and impression 
techniq ue 

Eitl1cr t l1e ab11t111e11l car1 be ,-1ttacl1ecl to tl1e fixture ar1d a11 

i1111Jressic">11 tal,e11 <>f i ts locatio11. C>r the l1ea li11g cap is 

ren10\rcd 2111d ar1 i111pressic.Jn tal~en c)f tl1e l1eac1 elf tl1e 

iixture. Tl1e first 111ctl1c)ci i11voi,1es cl1oosing tl1c t_ype of 

abL1 tn1e11t at tl1e cl1airside L1efc>re tal~i11g tl1e i111prcssic>n: 

tl1t1s tl1e clc11tist is cc>111111itted t<> a lJc1rticL1lar abL1tr11c11t 

e,-trlJ' i11 t l1c dccisicH1-111c-1l~ing 1Jrc>ccss. 'l 'he latter 111cthod 

,1110,,vs bc)tl1 tl1c set-LllJ tc) be assessed ar1cl tl1c best abL1t111e11t 

tc) L1e cl1ose11 i11 tl1e lal1oratc)rJ1 (F igs 21.3 a11cl 21.fi). 

........,_ -
Fig. 21 .5 Impressions for implants are usually taken using the 
head of f ixture techn ique. The cl inician records the position of 
the fixture w ith an impression rep lica screwed into the head of 
t he f ixt ure with a gu ide p in . The impression is cast using a 
la boratory rep lica of the f ixture. The chosen abutment is 
screwed onto t his and t he crown made using a su itable gold 
or ce ramic cap. The example shown is an Astra sing le-tooth 
implant. (Courtesy of M r Safiullah and Suzanne Street .) 
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21 BONE AUGMENTATION 

Fig. 21.6 The laboratory rep lica is at tached t o t he abutment 
and a p ink-co loured sil icone poured arou nd them to mimic 
t he g ingiva l tissues. The gingiva l mask is used t o assist the 
technic ian when mak ing t he crown to record t he depth of the 
su lcus and help const ruct t he emergence prof ile. (Court esy of 
Mr Safiu llah and Suzanne Street.) 

Hotl1 i111prcssio11 tccl111iques Llsual ly i11vc)lve 111etal 
copi11gs (Fig. 21.7) . 'rl1e area over l_yi11g the fixtures is cut 
,t\·\'cl:i ot1 tl1e i111pressic)n tray so that ,ifter ll1e in1pressil)r1 
tl1c trar1sfcr copin<-1s lJerforate throuoh tl1e top of tl1c tra\T. b ~ ~ 

prc>vitli11g sufficient access to loosen the screvvs attacl1i11g 
it t<) tl1c fixtt1rc. 1·11c pi11s ctrc rc1110\red . leavi11g tl1e copi11gs 
tr) rccorcl tl1c positio11 of the l1ectd c> f the tixtt.1re. 'fl1e 
lc.1bc)rc1tor,, tccl111icia11 c111ti tl1e clin iciar1 ca11 tl1c11 ,-tssess. 

" 

ir1 tl1c co111fort of tl1c laborcttory. the 111ost aptJropric1tc 
t_ype. r11c1terial a11d a11gulation of tl1e abutr11c11t. 'l'l1c 
i111pressi<)n 111aterit1l needs to be sL1flicier1tl.)r r igid to 
recorcl tl1e p<)Sitio11 of the i111pla11t but als<) rcsilic11t 
er1oc1gl1 to be re1110"1.red o,,er t.111dercL1ts. 

Securing the abutment 
()rice tl1c alJL1t111c11t l1c1s bee11 cl1ose11 it needs to be 
secureci t<) tl1e fixtL1rc b,, a scrcvt1. Cttre 111L1Sl l,e tak:e11 tc> 

" 

ensL1re tl1at tl1e abutr11e11t is ft.11!:y do,,v11 2111d co11tact i11g 

Fig. 21 .7 An alte rnative technique to t hat shown in Fig. 21 .6 is 
to use impression copings t o record t he position of the 
abutment. Th is re lies upon the coping be ing f u ll y seated w ithin 
the impression materi al rat her t han being screwed down; 
otherwise, inaccuracies w il l develop duri ng the making of t he 
crown. This is an example of the Straumann so lid abutment 
system (Straumann/lTI, Switzerland), w here the bridge w ill be 
cemented over t he abutments. (Courtesy of Mr Safiu llah and 
Suzanne Street. ) 

tl1e fixtLtre: to checl.:;: tl1is . a radit)grapl1 is 11or111c1ll_y L,tl~en 
in1111ediatcl}' after locat ion a11cl prior to tl1e f111al tighte11ir1g 
<)f the abutr11c11t (Fig. 2.1.8). 

Treatment of Case 21 
·rhe ft.111 arcl1 l1ridge vvas split i11to tl1ree par ts to sin1plif_y 
tl1e l1 riclgc constructio11 (fig. 21. 9a). T\i\' O posterior bridges 
and c>ne anterior bridge \1vere st.11Jportcd L,J, eight iixtL1res: 
a l'L1rtl1er tl'\!O si11gle-l<.l<.lth i111pla11ts \-Vere L1sed in tl1e 
111a11ciibL1lar (fig. 21. 9b) . Their clistal ir1cli11;;1tio11 111acie 
tl1e seati 11 g a11cl positioni11g of tl1e abutn1c11ts difficL1lt 
(Fig. 2 J. 9c). 

What types of bone grafting are possible? 
Autologous: 111i11or. 111oderate. 111aj()r. 
i-\lloplastic. 

Fig. 21.8 Radiographs showing an abut ment t hat is incorrectly seated onto the f ixt ure (a) and one t hat is properly seated (b). 
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(a ) 

(b) 

(c) 

Fig. 21.9 The defin itive t reatment for Case 21 . (a) The t hree-part 
bridge. (b) Radiograph showing the position ing of t he im plants . 
(c) The fi n ished result, w it h the implant -reta ined bri dge screwed 
int o pos it ion; t he less t han idea l appearance ref lects t he diffi­
cu lt y of t he case and t he o rig inal compromised amount of bone. 

Autologous grafts 
Minor bone loss 

()ftcn after extractio11s. 2111d CSJ)Cciall_y t-lfter 111 inc.)r c)ral 
surgery. bone 111ay be lost l'ron1 tl1e l111ccal r)late. rest1lti11g 
ir1 s111all defects. If a. fix ture is i1 laced i11 tl1e sa111e area it 
r11ay 11ot be tota lly s11rrou11ded or c111be<.lde(i i11 bc1ne. 
l'ro,,idec.i tl1e a111 c.1 u11t of l)o11e loss is 111i11or. tl1is 111a,, 11cJt 

be a prol-:>le111. The excess f'ro111 tl1c surgicctl site crectleci 
duri1.1g tl1e fixture place111e11t c,111 till 111inc>r bc>11c clel'ects. 
Addi tio11al L1011e ca11 be l1ar\1ested ti.·0111 tl1c centrt-tl cc)re c>f 
the clrill tl1at vvas used dt1ri11g tl1e i1111)la r1t surger>r· This 
could l)e st1pple111e11ted ,-v it l1 gt1idcd-tissue rege11eratic>n. 

Moderate bone loss 

f-<'o r 111c.>re ttdvar1ced cases of a lvec.>lc1r l1c)r1e lc>ss. tl1e rcla-
1 i\rel>' s111all an1c>L1nt of l)one gc1i11ecl frcH11 the st1rgical site 

BO N E AU G M EN TAT I O N 2 1 

is i11st1fiicier1t a11d thus 111ore bc)11e is 11eecle<.I. T~,rpically. 
tl1is Ct-111 be l1ar\'estec1 fro111 tl1e cl1i11 or re trc.>111olar regio11 
a11d ca11 be sec ured to tl1e 11cv,, site 11vitl1111i11i-scrc,,vs a11d 

plates. t\11otl1cr \-'\'<l.Y to gair1 add itio11c1l bo11c is to split a11cl 
CXJ)a11d the bt1ccc)li11gt1,1l c1l,1colar bo11e ·vvith osteoto111cs 
a11d. prc.rvicled tl1e bo11e is 11c>t l1ritt le and tl1e blood s11pply 
is adeq11ate. tl1e i11till sl1ou lc.l pro,1icle 111 c.1re bc.>11c arou11d 
tl1e ri xtLl [C. 

Advanced bone loss 

Tl1e 111ost cc)111111011 area 11eedi11g additic)11al l)c1ne is the 
posieric> r 111axilla clistal to tl1c ca11ines. l're-or)erativcly. 
tl1c 111axil lar:? si11t1s ca11 l1c closely apJ)roxi111ate<.i tc> tl1c 
alvec1lar ridge. Icavi11g i11st1fficic11t bcH1e for i111pl,111ts. 
Rc>ne ca11 be added ;:111d scct1red ,,vitl1 111i11 i-plE1tes a11d 
screvvs i11tc) tl1c 111axill c1r_y si11t1s througl1 a Calc.ivve ll-Luc 
prcJcedt1re. For 111ore ad,1ar1cecl cases. a Le [ort I tj1pe 
ostcotc>111y \-\'il l create 111c.>re bone. bL1t i11crcases tl1e 
s11rgical risks. Tl1c r11ost co111111011 harvesti11g site is the 
iliac crest. l11crcasi11g tl1e cor11plex it:y of i111plant surgerjr 
11ot or1ly i11creases tl1e risk: c.11' failure b11i alsc> tl1e cost. 

Alloplastic grafts 

·rhese 11121tcrials a re trst1all>1 cc1111posed of l1:ycl rc>x_yc1patite. 
tric,1lci11111 t)ll()Spl1ate or acti\'e bioglass. rrl1ey J)rovide a 
l'ra111e,,vorl.;. fc>r at1togc11c1L1s bo11e to in fi lt rate and 
e,1e11tuall_y stre11gthe11. Tl1e h:ydroxya1Jatite ca11 be 
clis1)cr1sed in porous or de11sc l1lc1ck.s frc)111 hu111a11 
( allogr,tfts) c)r bo,ri11e (xe11ografts} sources. l)oth of vvl1icl1 
n1a_y l1a,1e pote11tial i11fccti11c risks. 

What types o f abutment are possible? 
Si11gle-tootl1 abt1t111cr1ts. ~ · 

Bridge ctbt1t111c11ts. 
(),rerdenture abL1t111c11ts. 

Single-tooth abutme nts 

'l' l1c 111c1st in1JJC.>rtar1t criteric.>11 for single teetl1 is a11 anti­
rot,ttional device i11cor1)orated i11to tl1e fixtt1re l1cad 
(Fig. 21.l(J). l\;fa111, 111a11uf'actL1rers Llse l1ex,1go11al sl1apes 
\•'\'itl1i11 tl1c al)t1t111ent l1ead and the iixtt1rc. 'l'l1e hexc1gonal 
sl1a1Je 1Jre,rcnts rc1tatio11 of tl1e abut111e11t relati,re tc) tl1c 
fixture. pre,re11ti11g loc1seni11g of tl1e i111plc:1nt. ]'he abut-
111e11t 111argi11 sl1c>uld be placed 2 111111 subgingi,rc1llj1 to 
11rodt1cc opti111t1111 aestl1ctics. Tl1e cro,.1111 111ay l)e 111acle 
l'rc.>111 111ctal fused to porcclai11 or ,111 c1ll-pc1rcelai11 cro\1\111 
SLtcl1 as Procera (Nc)bel Biocare. S1i\1ede11) ca11 be t1scd. 
So111e n1a11ttfactt1rers l1ave i11trc)dt1ced cera111ic al)ut111ents 
i11 a11 effort tc> i111J)rO\'C the tra11slt1ce11c>' of tl1e restora­
tic>11. 111 theor>'· tl1ese ;:1but111e11ts l1ave vcr_y !1igh te11silc 
st re11gths. bttt tl1eir lo11g-ter111 SL1ccess hc1s _yet tc> l1c f11ll:y 
apprc1ised. 

A fixtt1re sl1c.>L1lcl be placed i11 tl1e ideal loc;:1tio11 for tl1e 
cro\i\'11 . Son1eti111es tl1c ideal lJ<.>sitio11 a11d t l1e arect of 111c1st 
bc)ne arc 11ot the sa111e. in ,,vl1icl1 c,1se tl1c ~)c)s itio11 is 
111c)rc i1111)c1r ta11t tl1t-t11 tl1e bo11e \i\1hich can be grafted . 
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21 BON E AU G ME N T ATION 

l 

Fig. 21 .10 Single-tooth implant (Astra) with an ant i-rotationa l 
design to prevent rotation. The hexagonal shape is just visib le. 

/\ di,1g11ostic \·\',tX-Ul) of the l)roposed locatic)11 c)f Lhe 

rcstc)ratio11 ,,viii s11 <)VV 'vvl1ere tl1e abu tr11c11ts sl1c)u Id lie 

placccl. JI' the pc)sitic)n is be_yc)r1d tl1c sccipe of tl1e sta11da rd 

abLtt111c11L. a11c)tl1cr t~1pe vvill 11eed sclecti11g. A 11 gled abut-

111e11ts (eitl1er 11° c)r 3(J0
) or. n1 cJ re co111 111011l:y. prepablc 

al1L1t111e11ts. can prc)\!ide cl lin1itcd degree of fl exil1ilit:y. bLtt 

tl1e:y ha\1e l i111i tatio11s. Eitl1er tl1e lal1oratc)r J! ca11 prepare 

tl1e abL1L111c11t Clr tl1c cl i11iciar1 ca11 do i t i11 t l1c 111ot1tl1. 1'11c 

e\,entLlcil shape a11d positic)rl sl1c)uld give tl1c restc)r2ttio11 

the l1est appec:trct11ce. Eacl1 m,111ufactL1rer prt)\7ides i111pla11Ls 

vvitl1 i11divic.iL1al qL1cdities. vvl1icl1 111ak.e tl1cir prodL1ct 

L111ique. a1.1d t l1e cl1c>ice Ltsually clepe11ds <)11 tl1e expcrie11ce 

<JI' tl1e operator a11d tl1e difticult,y c)f the 11rt)cedL1re. 

111 111c)st circ Ll n1sta11ces. t i 111e is all c>vvec.i bctv,·ee11 

extr,-1ctio11 of teetl1 a11ci placen1e1.1t of tl1e f-ixtL1re. 111 

JJatier1ts \-\' itl1 n1ocieratel5r or ac.lvar1ced i1eriodo11tal disease 

\'\there tl1e degree of' bc)11c loss is sig11ilicc111t. extractio11 elf' 

Leetl1 111av resL1lt in 111ore l1cH1c l oss . Place111ent of tl1e -
tixtL1re at t l1e ti111e <.lf extractic.J11 ca11 1Jreser\1e t l1e L1011e 

a11d 111;:1intain t l1e gi11gi\!ctl arcl1itecLLtre. Ho\1Ve\1er. the 

pc>siti o11 of the llxtL1rc l1J' necessit11 111t1st be i11 tl1e sa111c 

locatio11 as Ll1e tc.10111 ctnd tl1eref'orc tl1ere is li ttle nexil1il i t_y 

ir1 re-positic.1r1i11g tl1e fixtL1re. 

Bridge abutments 
Bridge al1L1t111e11ts vvi ll differ slightl5r frc)111 tl1c sil1 gle-tooth 

abL1 t111ent becaLLSe t]1c 11eec.l to pre\!er1t anti-rc) tatio11cd 
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l'c.)rces is nc)t cts great . f,i11k:i11g tl1c l1ric.lgc beL\•vec11 

2tbl1tn1e11ts \.l\1ill cffcct ivel5, prever1t ro tatic)r1a l f'c)rccs bei11g 

sig11iflca11t. 1-lovve\'er. tl1e 01)cr2ttc.1r 111ust cl1oc.Jse t l1c 

c.lptirnL1111 nL1111ber cif i1111Jlar1ts t c> SJJc-tn the edcntL1lc)LlS 

space. 1'11is c.loes 11t)t 111ea11 tl1at eacl1 toc)th need be 

rep laced b~,; ar1 in1pl ar1t . TV\'O in111lants lir1l.::cd L<> a 

tl1ree-u11it l1riclgc ca11 rc1J lc1cc tl1rec 111issi11g teetl1. 

f.,arger spa11s 111,ry i11creasc tl1e risl.:: fc)r f,1 il L1re. There is ,1 

n1yriad c.Jf abL1t111e11ts available. depc11d i11g LlPClll tl1e 

fixtL1re n1a11ufc1ctL1rcr. t l1e posit io11 c)f the bridge a11d the 

aJ)pearance ,-t11cl deptl1 c)f tl1c iixtt1rc l1ead. 

Overdenture abutments 
rrraditiC.) tlall5!, a bar. l1a ll ()[ 111cig11ct llclS bee11 l l sed to li11 k 

the dc11tL1re to t l1e al1L1t111e11t (sec Fig. 14.3). 'l'l1c 

abc1tr11e11ts arc placec.i so that tl1e_y arc sL1 rrc)t1nded l1J! tl1e 

greatest ,tn10L111t c1f bc)11e: tl1is LISLlctlly n1ea11s i11 tl1e 

ca11i11e c) r pre111c) lc1r reg ic)11. T l1is also allc)V\'S tl1e opti111Lt111 

SL1pport for a de11tL1re. l1ci11g 111id-\l\'ay l1etvvee11 tl1e 

JJcJsterior a11d a11terior ede11tt1loL1s ja\.'\'. As co111111011 'il\'it l1 

a11v civerde11turc. tl1e i11terocclL1sal space is fu11cla111e11tal 

bec21L1se tl1in clentL1 rcs \,viii fracture L111der load. especi2tl l)1 

V\'l1en opJ)C)sed b57 teetl1 or i111pl21nts. 

Ball fixtL1res tit i11to c-t fe111a lc p,trt v,1itl1i11 tl1e de11tt1rc. 

vvl1 icl1 a.re 111ac.le \•Vith citl1er a 111etc1l or plastic ri11g. 

l\ilag11ets. \:vl1icl1 ctre prefer red b~,r so111e operators. have 

gc)od early rete11tio11. l1Llt the strc11gtl1 of the 111ag11et ca11 

dec2ty c)ver ti111e a11d reciLtce t l1e rctc11tic.)11. So111e cie11tists 

prefer bars. espccia ll:y i11 tl1e a11terior 1112t11dible. \l\:hicl1 a.re 

i11sertcd i11to r11etal tags attached le) tl1c lit SL1rface c.)f tl1e 

dc11tL1re. 

Understanding bone grafts for implants . 

Choosing the optimum number of implants. 

Implant impress ion techniques. 

Types of abutments. 

Typical character istics of implant systems. 
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9 POST CROWNS 

Fig. 9.2 A non-t hreaded post system (Coltene/Whaledent, 
Liechtenstein). The dr il l, temporary, burn-out and impression 
post are all size-matched and colour-coded to simplify t he process. 

and cera111ics l1a\1e beer1 used. ()11e of the r11ajor criticis111s 
of 111etal pc.>sts is their opac ity. especiall:y be11eath all­
cera111ic cro\.'\r11s: a ,,vl1ite cir tootl1-cciloL1 red post can 
re(iucc tl1is effect a11d i111pro,1e tl1c translL1cc11cy and 
appci:1ra11cc c,f tl1c cro\'\111. 

Kor1-tl1readcd direct posts Ltsuall:v l1a,1c scrratio11s 
alor1g tl1c lc11gtl1 of tl1e post to ir11provc tl1e flo,,v of 
ce111e11t dt1ring tl1e lt1ti11g pl1c::1se. i.\ 11un1ber c.if' n1c::1nu­
factL1rers t1se colour-cc1ded svsten1s. \1vl1ich arc size--· 
111atcl1ed fcir tl1e drill. ten1porarJ1 post. tl1e i111pressi(111 
pc1st. bu.rn riost arid tl1e clirect post. Sci1ne 111a11uf'acturers 
prodrice tapered t1osts desig11ed to 111atcl1 the 11atural 
shape or tl1e root cc111c1l: <)tl1ers l1c:1ve prcJciL1ced h_ybrids 
vvl1ere tl1e apica l portic.1n is parallel -sided and tl1e coro11al 
p,1rt is t;:1pere(i. 

Fig. 9.3 The dril l, stainless-steel direct, p lastic burn-out, tem­
porary and impression posts are all size-matched (Coltene/ 
Whaledent, Liechtenstein) . The burn-out post is used by the 
technician to make the cast post , w hich has a serrated surface. 

38 C L I N I C A L P R O B L E M - S O L V I N G I N P R O S T H O D O N T I C S 

Fig. 9.4 The fibre wh ite post (top) and the XT-t hreaded post, 
which has a passive f it at t he apical part of the post and a 
t hreaded part towards the core (Coltene/Whaledent, 
Liechtenstein). The w hite post is suggested for anterior post 
crowns where it produces a better appearance t han metal ones 
for all-ceramic crowns. 

Threaded systems 

Tl1is type or post l1as received Cl111siderable criticis1n. ncJt 
r1cccssarilJ1 L,ccause of the co11cept but r;;1ther bec,1t1.se c.Jf 
tl1eir cli11ical 111ist1se. Sin1i lar tc.1 threading l1oles in 111etal. 
a threacl 11eeds to be tappeci into the l1ard der1ti11e s11rfacc 
of the root ca11c:1l pricJr to screvving in tl1e p<1st. \!\lh;r n1an:sr 
tl1rec1decl posts fail is tl1at cli11icia11s Llse tl1em lik:e ,,vood 
scre,,vs. assun1i 11 g that they are self-tappi11g; this creates 
cross-tl1reading 011 the dentine surface. producing poor 
rete11tio11 c.1f tl1e pc1st clnd higl1 stress cc)ncentrati<)Il. 
lec::1di11g tc.J crc::1cl<i11g or the de11ti11e. Often the 011ly area of 
contact is l,et,-veen the denti11e a11d the outer ecige of tl1c 
tl1read alo11g tl1e post. 

If tl1e de11tine is careft1lly prepared . tl1reacied systen1s 
Ccll1 be quite rete11ti\1e. rrl1ere are cl Dllml,er on tl1e n1arl<:et, 
either parallel-sided or tapere(l (Fig. 9. J ). Threc1(ied posts 
c;;111 be pctrticul,1rl:r helpful i11 restoring fracturecl pre-
111olars 'i.-vhere tl1ere is little ccJro11al tissL1e re111aining. 
Rece11tly. 011e 111;:J.11ufc::tcturer i11troduced cl t;;1pered ,1pica I 
portio11 vvith a 1Jarallel-sic1ed post. vvl1icl1 is tl1readed 
coronall11: the.>r clc::1in1 superic.Jr retenticin. 

--

Fig. 9.5 A threaded para lle l-sided post and core system (Rad ix 
Anchor; Dentsply, Weybridge, UK). The post has a series of dril ls, 
a post drill, a gutta percha removal bur, coronal preparation bur 
and the post itself, all co lour- and size-matched. 
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