2l 3 K 3ls Sl
> lg Plasb ol
° g

S a0 g0
(S adia (S 3¢
ol sasa yalell

2 50 93 5 9 0>y w93 g
(SS9 piSY



Wilson,NairnH.F 5.9y : Al yaw
SNV S PRV OO SO W JNESSPATY PV PR VORNOESCOV [P [PV T IS I S-S SR IO 29wy by plgie

VWP logai bl sl es s Olasice

VIV () (#250) J9uz ()90 splbolarie
AVA-QAFFTYTYY-FAV-) i Vg « AVA-REFTYYV-YFE-A Yz e AVA-APT-YYY-YIV-ADN 2 e AVA-AFF-YYV-YVA-Dio j90 ol
LB 1 (o g8 o b g

Principlesandpractice of estheticdentistry,2015: Lol lge il
(LD OV ol Yz cablosl

Aalols cblooly,

bl canlasly

o S50 3 5 5 las Syl Vg Gl yaie

wloj Sapsls Epogo

Dentistry-- Aestheticaspects Egudgo

R o A E A PR VOTIP X W P 05938 bl

w02y = WYY ol ol can)y 039 38! awlil

AYOF g oo S 059 33! dwaliis

Y1vasaa gRKOF 0,555 (gaigod,

FAVIE YL I EX )

FEVAYAE 1 o caslidliS o Lo

(pgwad) (el JBlaa b (ole ) (2lo) (Sipluis (Sl : oS pb
ol oy pledl (oo g 1 (w2 Yo
oS Se>y S50 S5 115 g (e o Com g
Soges ble ol el Wb

e e udige T gy

Soged phlo whlaal: (2 lamiio g (Suzedy >
Jogas ol (b il e 25k

Voot ol e

Jol: ol cugi

WAY b ol @b

AVA-AEF-YTV-FAV-) @ Vs Sl
AVA-AEF-YYV-YVA-0 @ 0,98 Syl

B A SRIERRR N

Frr.
(XX3
yyy

Mosesolylis ol yLass]

podadnb | & SN [ gtz (LlS | (bl lano ] ol 45 1 (555 po yibo
(L F)AARDVFSY : yils

AARAAAF A : il GiSon Lo /B S g/ PV o | B o gl (e 8 (ygimndt & ol ylon] )yt

(25 98 ool Al 3l S gk Asduzmo dd 93 b pudST BB« bl 095808 lor £y g LS (3 1 il ot . o] B gl iU (1 3 39> o)
(018,18 oyl I Lo 9 (s L o § 9> 3l Lo 938 i gy o 51 oy | i a0 g ot ¢ S iy Lk




Minimally Invasive Esthetics

Volume Three

Edited by

Avijit Banerjee BDS MSc PhD (Lond) LDS FDS (Rest Dent) FDS RCS (Eng) FHEA

Professor of Cariology and Operative Dentistry
Honorary Consultant/Clinical Lead, Restorative Dentistry
Head, Conservative and MI Dentistry
King’s College London Dental Institute at Guy’s Hospital
King’s Health Partners
London, UK

Series Editor

Brian J. Millar BDS FDSRCS PhD FHEA

Professor of Blended Learning in Dentistry;
Consultant in Restorative Dentistry; Specialist Practitioner, King’s College London Dental Institute
London, UK

ELSEVIER

Edinburgh London New York Oxford Philadelphia St Louis Sydney Toronto 2015



ELSEVIER

© 2015 Elsevier Ltd. All rights reserved.

No part of this publication may be reproduced or transmitted in any form or by any means,
electronic or mechanical, including photocopying, recording, or any information storage and
retrieval system, without permission in writing from the publisher. Details on how to seek
permission, further information about the Publisher’s permissions policies and our arrangements
with organizations such as the Copyright Clearance Center and the Copyright Licensing Agency,
can be found at our website: www.elsevier.com/permissions.

This book and the individual contributions contained in it are protected under copyright by the
Publisher (other than as may be noted herein).

ISBN: 978-0-7234-5556-1

Notices

Knowledge and best practice in this field are constantly changing. As new research and experience
broaden our understanding, changes in research methods, professional practices, or medical
treatment may become necessary.

Practitioners and researchers must always rely on their own experience and knowledge in
evaluating and using any information, methods, compounds, or experiments described herein.
In using such information or methods they should be mindful of their own safety and the safety
of others, including parties for whom they have a professional responsibility.

With respect to any drug or pharmaceutical products identified, readers are advised to check the
most current information provided (i) on procedures featured or (ii) by the manufacturer of each
product to be administered, to verify the recommended dose or formula, the method and duration of
administration, and contraindications. It is the responsibility of practitioners, relying on their own
experience and knowledge of their patients, to make diagnoses, to determine dosages and the best
treatment for each individual patient, and to take all appropriate safety precautions.

To the fullest extent of the law, neither the Publisher nor the authors, contributors, or editors,
assume any liability for any injury and/or damage to persons or property as a matter of products
liability, negligence or otherwise, or from any use or operation of any methods, products,
instructions, or ideas contained in the material herein.

Printed in China

your source for books,
AR A I journals and multimedia
in the health sciences

www.elsevierhealth.com

The

ﬂ Working together publiher’s

. . . policy is to use
Eislk B’/ook E to grOW'llbrarleS 11:1 paper manufactured
ELSEVIER | International deVelOplng countries from sustainable forests

www.elsevier.com ¢ www.bookaid.org

For Elsevier:

Content Strategist: Alison Taylor

Content Development Specialist: Clive Hewat
Project Manager: Anne Collett
Designer/Design Direction: Miles Hitchen
Hlustrator: AEGIS Media



CONTRIBUTORS

Alma Dozic PhD DDS MSD

Specialist in Esthetic Composite Dentistry and Sleep
Apnoea Treatment

Department of Dental Material Sciences

Academic Centre for Dentistry Amsterdam (ACTA)
Amsterdam

The Netherlands

Jorien Hamburger DDS
Department of Dentistry

Radboud University Medical Center
Radboud Institute for Health Sciences
Nijmegen

The Netherlands

Martin G D Kelleher BDS (Hons) MSc FDSRCPS
FDSRCS

Consultant in Restorative Dentistry

King’s College Dental Hospital

London, UK

Hein de Kloet DDS MSD

Specialist in Esthetic Composite Dentistry
Private Practice: Arnhem;

Department of Cariology, Academic Centre for
Dentistry Amsterdam (ACTA)

Amsterdam

The Netherlands

Bas A CLoomans DDS PhD
Assistant Professor

Department of Dentistry

Radboud University Medical Center
Radboud Institute for Health Sciences
Nijmegen

The Netherlands

Louis Mackenzie BDS
General Dental Practitioner
Selly Park Dental Centre;
Clinical Lecturer

University of Birmingham
Birmingham, UK

Niek J M Opdam DDS PhD
Associate Professor

Department of Dentistry

Radboud University Medical Center
Radboud Institute for Health Sciences
Nijmegen

The Netherlands

Michael Thomas BDS MSc MRD RCSEng
DGDP(UK) LDS RCSEng

Senior Teaching Fellow; Registered Specialist in
Prosthodontics

King’s College London Dental Institute at Guy’s
Hospital

London, UK



Gl ds gano HLi8S iy

Sl ol (Sl a6l sl se slac sl sl oz Comns G ol 5 (S 523105
il sledl pll s 5 e (g lans (SGdS (sla0le )3 (1 1 5L 50 (sl sl 51 slize (5l
) 4o a5 1) 8 (sl i S5 103 3 s ol S 5l S
Sl lga 3l grmw 8 1S 4 by (S8 5505 53 s ety pliws g aS in S 2t 5l
o a5 IUT s i b 55 e 5l OISl 1 5 o (ST 553103 05 5 ol ol 55 eSS
.Jjjr.aljé

ad3S 31 3151 15 n 33 305 113 sl 51| B S 3Lty 5 o oMbl s sazes ol Il lor
S Ok o ks ol (S sl lcs b eal B ol 5 (S50 as slac Lo da 55 4
bl s Ollan Jl jmi ol eSS o slael a5 (S350 S s slimadle
3383 Ui S plamil s bl sl a3 (S 515 .l Syl 4y o Somis
2305 ke S iz by B o led g Slaa la b Al Sls 5 et bl el e
el Oy 51 glo 28 (sl Ul g5 sl g0 5

sresaekiadidas i GLSUSS Sl s disd (b G SUSS s ez plp s d
W01 ol 55 sngr plKan a8 315 0l sm ol b3 g 5S 505 el J 5 BB OIS 31 548 31 5
40Dl 3 S (511 sl 33 1SS = diall oy 5 5,01 aS = ol 5L 0T plnil
ol Sl J3la bl e 4 S 55 st sladle 345 il b 55l es 5 515 5
Sz laay S 5e3 5l sl e Ol o e LL 0Ll aS o5k cpl 1 e kit n &S > Jl>
LS.UQ.-Y':LC«)WO.i\:tjbb'\L_é.,bh.,UJJ§JJJ>=A(6_5Q)L@avd&g)&_ﬁbﬁ(}U}JQ)L@,«wu\ﬁ,\iu
'“;“”‘ﬁ*"oi\}:"

AL L1513 51 5 23,5 OTL M T e poma ol s JS08 53 05 (slaelaS 2l g5 0 555
Lile e ol 58,5053 OIS 50165 glael8 s 3 sl 31 aBTLus o lis el 1 OIS 0N den ()
S 5 ol slite glaazs g s LaslE sl Shhlen s 2 5 5= (S5m0 sa e s 2ls MI
LG 51aS laolSyscns il gl cilisue glaolS a8 s 5 S 51 glas pazmn a3 [SE o ana ol 3
w3 OTa Y Ao 3 S =Ly s sladisnd o digl 353 lis 1,5 i dls bl 503 50 J 523
Ol ol 534S =MIs S5y cmidls O shlae 5 0lis 515 st b 5 J 58 LB 2 - s
03 yod om0, 93 a5 s S 5las sazes plaS ol sdesl S o o3 5 5 a5
Sl 0sls Coeallidy a3 (S350 Jlas slaclge o8 33l 131, = slans ala3 OIS 501 5
LS b Sl

56 gt e SlS Tl 5 e 0SS (glme g alei Lo 54 as gazma 1 oS i s OF Lo
oz ek gl BTGl B s b AlS (Ul ay gl S s A, b 3 ke 3 bt Jos

VI




o8 5 S 0 o OF vty o o 6Ll s o bl 5 enlod eSS e p Sy oS ot
Slosslaay S iaman 50 3ol LB 8 5 diad sl SI0s Sl jlaw 48 (5140 5540 5 5 peate slay
s Cews Sl 63]

as ey ol Sisalis 5s S50 Dbl o glaes 2 WS MIs Sy, Olaeadde gl s ls

3ls e

Professor Brian Millar BDSFDSRCS PhD FHEA

VII




Yala 88 oy

b SOl a8 ol (Sl Sle Olsie b g3l il & pame¥ a2l 5
(sl 0ds 3 S ags oo OIS 5 OIs 5 S 551055 Ol smedilsn s S 53 8 gl 53,05 58 a3 S 50005
Ll o 8 S nlas 5 Ll

Bl b sl s (S50 0l e Lo Ao S5 sl yime 2l 55 bt el i g 1ol
b S 5l0s 5 me 5 Ol 53 pl a gazen 5 OUS ol e 5058016300 oS odgs 21 orle
Sl Jlasl alad oS p3 5L Rl roe bl il ds 5 (S pslis bl 4 (MDA 3l
OS50l Gl oy 5 ol LSS5 6 5 5 o glacil sl blis s 5L S Wl e 5
(L L) S 7 b Aol 5 el 2,45 3 S oo Ses 5 ol bt 53k Sutas S5,
Sl o3 S5 eslamdr

G303 g (S5l S Ole 3 OTellr 5y Mor (sl 3l 5 55514048 3 5 alad 0T 5
AL s aea b o |y ars 5 Ol ys 1) Al s dental cosmesis Ola oo L6 5 ogs
ol s e ol asasdentalesthetics 5305 5050 s i 51w Slas glazil slaolis
S ST el a3 3L g3 5Ll Loy 5 3 s el tobml Sl 5 L 2l ales
L0 i s 5 S5 5 it 5| W sl 3l g 55 B Ol e 315 3o 51U sl s
S M 3 Klr 5 3l s 5 10530 8558 I s383 5 Jroln (2 5mn e 53150
21358 b s 5l G s s (1S L 5 bS5 seme slaL Ol e

JL“@JJ)UMQ‘L,—Z-WM&J, Bl e dlr ol Ol s d Sl b ol aar S L
FrbMIOIs Ll joe 5 sla Jomely 5135 50 a3l L o G105 S5 ) s e 25 S5 s 58 54
w}s..,‘,}aLLl;N;;mt‘gusﬁﬁ%:xm;,l}&_w,ﬁ}@ﬁ;,y.@lj_;&\wu_u.a&\ﬁ
A 5 B i 3 a0l g (53w sb g g sl 5ol e i s S
e pira SIS 5 ale (claS Ly 3l sl s o S gl M glacsisG laslinal
M oo 5 (355153 slasin 3 0 iy S i Sl IS et gy Sl dal gl
5SS P el 2 208 G o Sl llan S glacSial 4 s sla b s, 0Ll 5 5 pme
el a5l polad 55 el o e slew s e SV sb ol sl s )15 0500 d 53 LB (5,8 1L
o WSl G 5 Sy e o Sl Olnabl S 5o VL el sl 5 0 « Sl OIS OLee
ol S M 30 s 25 gl polas a5 SSEST S (e SToonlls, 5
MI S 51548 sial 53 eSSl ediib K albs o 55 220 & ylgn sl I/ 25 g0l 3L
3555 0TG5 310K 0155 5 Olsleo S 53 8 als dal ot |51 01k Ola s staalel s

(285 el 1 e Ol 2 Aide OIS 5005 (Slacd e 5 5ol sl ial 5

ProfessorAvijit Banerjee BDS,MSc, PhD (Lond), LDS,
FDS (Rest Dent), FDS,RCS (Eng), FHEA

VIII




IX

L;u_u,LwtL;,L,ﬂ;;\ﬁ;;_momf@ﬁ\ASCM\,;MVJ})-MWT&@L;_;EM
s 5 s 55 ooy (S 5ls 50 0l ol 558 js s gla, 58S Sosailen.cul g by s
CS phal s e d gl S 305 g ol s3SIl OV eamllf L 53 50 ood
S g o peie el S o8 ol 148 513 3L Jad o glaiS andlas 5131 5 gl (gl 55 5
«Lﬁlﬁ)é}ﬂ.}l.ﬁ;WJJQ-}JL}{GCy}n.;:ﬁ&gjﬁ}g\xagwsjw):pelf%;
me\t;&ualf‘«s‘ouﬁcjba;wu:cup,ml;&lﬁﬁ;dum,@u,;dmﬁw

.JJJK‘J\:"V\?‘)g'jg.qﬁ@Lﬂ))bﬁidﬁ‘“[{éﬁk‘x}j‘wﬂj}uwkgujbduwj‘

jw‘cv\amjgfta-b.«\l}v)éﬁw‘&ti)@ﬁ‘hb@b—wm;ﬁwijb-z}w
35 s e XM O 0I5 50U s ol s (S5l G SSS 5 el Lo 30l L
20T s lac jlge syl 5 S polis s 5 zuS

aw g Gl g g ddantly ol Sl gk g Jes dsolaas game ul Jslu s s
el etz ey s OT e p g 5055 Ao 53 bikes 8 s S ol 3 o5 (S50 los slac s
J'|Q)JAL§L‘=;§.:'.£u_'ejub.ob;dsf_o,\_f»f\)lawu}\)lagl{ﬁﬂbﬁ&}wp;uz
..uo;,ﬂr.a\;w,atu;La)lo&\‘é;klmwuéu«}u

Dl 08 4l (S8 5100 £l 3 ool B sla ) S5, 245 o s Al
Bl bl csllas Sl mlia olaws Ol 52505 58 a3 ol o 3,15 BLbI Slacl s Laolis 4
oS5 (5 5 N e, Sl Lol 553l sl o535 o S o
Pl sl Attt e jloaS 5 5 e 5SS I iles 5 Sl Kyl S slis s S wy
33535503 g0 Koy o5 0T g3l 5 10 Sammds 85055 LS (lp s o 55 dits o lg
S Sl plosil s sla 5558553 p g b 5303 55 o Loy OTL a5 o Bilne s lale
s Lo (555l sl Sl iala Wb slB U ol 50bs s Oler Jrd 3050 o
b plus ol eind faab .03 5 o dilyl eiins Lo 0l a b (SGlS's g i oy Jud 5o
‘MJ@J-M”;JL}JMOTLSU%JM?bgibhﬁiﬁﬁf@)‘ﬁ&?@)ywu%)@&u
Sl S Il o pidin o0 S o ] L3 Job sl (S ) 50 S oy Jo iles
n30bed B0 slagm il plaay 8 5 e ey s I GLOILS par g Pla 0 5L
>|ypa)w;)-\6ugmﬁq;Lp\,ud;ij-iiu,p;u;.;w‘ﬁ;d@)nwﬁj.wuupLﬁt

3 b g a1 5 DI S5

énzﬁl.x.,;wjzu_,fQLLJ)\L;Lm}...;W)d)m;\ja)um)\‘w}wwlwbbw
C)‘)LBJ\aﬂjujJLiij@ﬁJﬂu&n‘c}cal?-);.hi)lsaj‘yp4_»‘30J.».>J§ol§10_$l.u~)




3 o sl Aadllan 5 6 3lme (S5 4 Ol sla Olo] s s a8 ol bl g il ils doal 55 1, O sl
b3l so ] Ol Sl anl col Sae ol e sloy S50l 5 b 55 Ll 5y Sledb
e 5 e GG 1 ABTL L i 55015 S5 48 Conl Ols ol 53 ki bosls ol 531 Bl e
O lews 215 5 o231 Ul 6l g2 Ol slas L O ke (ol ) e g b 5T a5 5 503 50
Lty o5k s s S Colua bl S Bl ) 5o ) Olle gladiul 52 503 505 S5 a1
3513 Ol s e 51 5 5 ey G (S 5

A yormean (5 ol Aalllas DIl 05 o ol 353 oaos acr 5 Cogr S 4 pazs Ol o 0
elanils ol 5 K 50us 4 e asdle OIS 5 010s 50U saeiils gl 5 oy 5 (K255l s
el 2313 513 gl gl 53 Lol e 5150 5 oS ol 5 5

st e g SBT b OTp e g ites s g 15 503 OLLE L ol L2l 5H0LL 5o
N gt SIS 1 VL LA paome JS 5l (Dl 534S DL IS S5 sesl 36T s 1S
SOB Sl a3 55 ool 3l e s ki e 0 1) G138 5 S5 LS s S5 o
> 5 2 Lo p s DS S g5 O S el ol 51 5l o o d5 5 528 o5 (S pilin OV
.x;uclbsfgl;u:;\)lewﬁjlbuﬁj‘_}?ﬁ\&}jl

S A

esthetics@drvahidkarimi.com




*

e 8

J— el Jilaa sl ) Ala s e Ll el y (oSl daf o
YN o yoLaglads Shamals
DY vt Lyl g :Lagaie Siaaaly
a8 by (S il

RCI O LAy 5y Ca ) 90lS ) aaliieus Suldieal by
L L, sSaalS u 9o :asiiens ol
it e JS3 9 53 S pllienss (95 4 (A (3l

1} (/25— O ) 92018 L e s hsbew Loy (515
VAN silbg goraalivus (4 g yda (AIA by (Lo 4o
KL — ) GBS 8y 3 sLaglais caalgd Jilaa i Eula

138 yoawa jl slalaso cealgd Blaa S jSals
YOV ottt Olasa Ko jan al go— ¥ (pida

| Jusd
Y Jus
¥ Juad
AP

0 Jucns
£ Jucd

Vs
A Jucd
4 Jucnd



\ Jead

Syl ozl Sl Bl
=>lg Plos>

M. THOMAS
T ——— daude
B e Sy
B et LolSh (gud y YIS
A oo L3k sl oSy
N e b sla Sy
X (s (s S g
VW s (imbrication) Jiluis Sua gl S
N s 448 yoseaa Yl slaglase
N s Olada sl
N e V=) Salliay g
X e V-V adliny g0



LT

doude

ol 5l paS il a5y e slaw SOAS Sl yss SG 5, Sl Salstlie Bl SCipils
Iy Sl Jaim (MDD e las Bl s ;S 51 53,5 o il paallolsle 1o 5 0ls oSl
33l oo o LM S 55 plosilaS Jlale s 5 ool ol Sl U 5b 53 15 pnb 3L ST
5 g0 LM S ilis ials e s s Sl oMo 385 e i3 5 olulid sledl o le
orm et s s e W3 2 50 0o 3 0 534S pae 5 (S8 5lin o i 22 03 5
Slr A5 o8e, S35 oo bt il oo 5o ile Bl G Jlt o ity in a5 55
30l (LAl 31 sl 331 s Cmor Odd i aam 55 L oo ) 3155 65 as 31 (6 S sl
Ll sla )52 2 (oYU el 5101 (ol 3L Lo o5 S0l 31 ae J5bo

Ol s ol el e (S 5ls (33 53 e (Sla s 5,85 5, S Ol e e MIT S il Jb-
S gr o3l 3 55 Gladle 3 53 M3 Sy 55145 mialS 33,5 A Ans sad ool (5,180 o5 S
il e OSLIMILs S 55 el 5.k oo (6555 WO sl e PLE () ol Bl 5140
SN NN UN AN S JP O W SO PR VT 3 ISP RE < A JTSe S 3y - KR
o025, 55 S lealii sl Ol pan 5 SAEST 5 (S polis sl e den s paenlss 5 slacd iy
slos sl ol 315 i 558 s s amS S alies Ol jod 5 w5 o L 28

Olis solas a5 zedle 31l sl sodal Sl 4 138 50 Lol O oo sl oS (glanals s
B PN PRV N R Ve B PRSI WU Kt R ECE TP I CRSICIS AN
J sedicy e Ol 5 b Sl e ol i S G 4 pliws S O (S 50000 .l
w3y eSS ) 3lS s LS ol s sl Ll yaly e yte saeSaSS 5 sl g el Salstle
Oles3 53 018 a8 (=) o) LS ool 3 i 35 g0 b sl 151 (5 e b 53 353 o0
1 33050 Jolis U Jal 3 s el ealiz M glaas 53 51aol oL

Loy ol colss SOy @

Sl spla Lyl 20

R LSL“L;J‘::MJ:! °
Li;ib‘}‘; °
4yl gbaolis @

S il e




g

o=lg Blas ol A low w3l guly (Soals” tl b

TABLE 1.1 CAUSES OF DENTAL DISCOLOURATION
Possible
management
Cause of discolouration Pathology Visual changes options
Developmental
defects
Hereditary
defects
Amelogenesis Fourteen different Yellow-brown to Bleaching
imperfecta su'btype.s. Dlsturbance .of dark yellow Micro-abrasion
mineralization or matrix of  appearance
enamel formation Composite bonding
Dentinogenesis Type I-disorder oftype I ~ Bluish or brown in Bleaching
imperfecta collagen appearance, Bonding
opalescence on
trans-illumination Veneers
Type II- hereditary Opalescent primary  Bonding
opalescent dentine teeth.
Veneers
Enamel chips away
to expose EDJ. Once Full coverage crowns
dentine exposed,
teeth show brown
discolouration
Type Il - brandywine Outward similar Bonding
isolate hereditary appearance to Types
opalescent dentine Iand IL Multiple Vencers
pulpal exposuresin ~ Full coverage crowns
i dentition.
primaty ¢entition Replacement of
Dentine production
teeth may be
ceases after mantle red if
dentine has formed ~ cdured severe
Metabolic
disorders
Alkaptonuria Incomplete metabolism of  Brown Bleaching
tyrosine and phenylalanine. discolouration .
Promotes build-up of Bonding
homogentisic acid Veneers
Congenital Deposition of bile pigments Purple or brown Bleaching
hyperbilirubinaemia m the calcifying dental discolouration Bonding
tissues
Veneers
Congenital Accumulation of porphyrins Red-brown Bleaching
erythropoietic in teeth discolouration. Red Bonding
porphyria fluorescence under
ultra-violet light Veneers
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TABLE 1.1 Continued
Possible
management
Cause of discolouration Pathology Visual changes options
Vitamin D Defects in enamel matrix Pitting and Bleaching
dependent rickets formation yc.:llow—brovan Micro-abrasion
discolouration
Bonding
Epidermolysis Pitting of enamel, possibly ~ Pitting and Bleaching
bullosa caused by vesiculation of yellow-brown . .
. . Micro-abrasion
the ameloblast layer discolouration
Bonding
Ehlers—Danlos Areas of hypoplastic Pitting and brown Bleaching

d land i larities i le-b . .
syndrome enamel and irregularities i or purple-brown Micro-abrasion
region of EDJ discolouration

Bonding
Pseudo- Defects in enamel matrix Pitting and Bleaching
h thyroidi fi ti llow- . .
ypoparathyroidism formation yellow bl‘O\?VH Micro-abrasion
discolouration
Bonding
Molar incisor Unknown aectiology. Asymmetrical Bleaching

hypomineralization —Hypomineralized enamel appearance in arch. Mi brasi
(MIH) affecting incisors and Enamel defects vary cro-abrasion
permanent first molars from white to yellow Bonding
to brown areas
Intrinsic
discolouration
Acquired
defects
Trauma Pulpal haemorrhage may Grey-brown to black Bleaching
lead to accumulation of
haemoglobin or other
iron-containing haematin
molecules within the
dentine tubules
Internal resorption  Increased volume ofpulpal Pink Extirpation and

space and pulpal tissue

obturation of pulpal
space

Systemic infectious
disease, e.g. rubella

Generalized hypoplasia due
to disturbance of'the
developing tooth germ

Pitting or grooving
leading to yellow-
brown
discolouration

Bleaching
Micro-abrasion
Bonding

Veneers
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TABLE 1.1

Cause of discolouration

Continued

Localized infection

Pathology

Localized hypoplasia due
to disturbance ofthe
developing tooth germ

Visual changes

Pitting or grooving
leading to yellow-
brown
discolouration

Possible
management
options

Bleaching
Micro-abrasion

Bonding

Excessive fluoride
intake

Enamel most often
affected. Change in mineral
matrix from hydroxyapatite

Flecking to diffuse
mottling. Colour
changes range from

Bleaching

Micro-abrasion

to fluorapatite chalky white to dark  Bonding
brown appearance

Administration of Chelation to form Depends on type of Bleaching

tetracycline complexes with calcium tetracycline used, Bonding
ions on the surface of dosage and duration
hydroxyapatite crystals, of administration. Veneers
mainly in dentine but also  Yellow or brown-
in enamel grey discolouration

Amalgam Migration of tin ions into Grey-black Bleaching
the dentine tubules discolouration to . .

Bonding using

dentine

opaque materials

Bugenoland phenol Staining ofthe dentine Orange-yellow Bleaching
containing discolouration
endodontic
materials
Extrinsic
discolouration
Direct Food and drink, e.g. Usually multi-factorial. Varies from mild Good oral hygiene
stains teg, coffee, Fed Chromogens incorporat'ed yellow to more May benefit from
wine. Smoking into the plaque or acquired severe brown-black .
. . . bleaching
pellicle discolouration
Chromogenic Incorporated into plaque Varies from yellow Good oral hygiene
bacteria t(? green-b ljack May benefit from
discolouration .
bleaching
Indirect Chlorhexidine and  Precipitation of Brown to black Good oral hygiene
stains other m.etal saltsin ~ chromogenic polyphenols  discolouration May benefit from
mouthrinses onto tooth surface .
bleaching
Caries Cariogenic bacteria, Demineralization and White spot lesion to  Micro-abrasion

fermentable
carbohydrate,
susceptible tooth
surface, time

eventual proteolytic
destruction of organic
matrix

black arrested decay

Bonding

Direct or indirect
restoration

EDJ, enamel-dentine junction.
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clinical protocol for, 54-74, 55f-60f
colour regression after, 43b
effect on soft tissues, 40, 40f
‘in-office’ bleaching vs., 44b
tray-applied, advantages/disadvantages, 58b
Non-vital anterior teeth, discoloured, management of, 76-89,
92t
aetiology, 78, 79f
aims of, 76-89
assessment in, 76, 77f
inside/outside bleaching, 80-85, 80f-84f 92t
mechanisms of discolouration, 7879
outcomes, 76
review, 79-80
Non-vital bleaching, 107f
“No-prep’ technique, 215

o
Occlusal adjustment, in direct fibre-reinforced composite
resin-bonded bridge, 294, 295f
Occlusal registration, 228
Occlusal surface, resin-bonded bridgework and, 214-215,
234,234f
Occlusal vertical dimension (OVD), 152153
new, replication of, 166f
Opalustre (Ultradent), 25
Opposing alginate impressions, 224
OptraGate dam, 1691
Oral hygiene, resin-bonded bridgework and, 251, 252f
Orthodontic dividers, 180f
Orthodontic movement, 196, 197f
Orthodontic retainer style, 72
Orthodontic treatment, 111
Orthodontics, 200, 201
Osseointegration, period of, 20-21,20£21f
Osteoclasts, increased activity of, 111
OVD. see Occlusal vertical dimension (OVD)
Over-eruption, 196, 198b
Over-the-counter products, and bleaching, 93b-95b
Oxidation/reduction (redox) reaction, 34
Oxidative bleaching process, 33

P
Palatal contour, shaping of, 176f
Palatal surfaces
construction of, 140f
extreme wear of, 140f
shaping of, 174f
Panavia F 2.0 dual cure adhesive system, 244
Parallel resistance grooves, 234
Partial coverage bridge retainers, 205, 205206
advantages of, 205
disadvantages of, 205
Partial denture, removable, 14
Patient-centred care plan, in direct shaping by occlusion
(DSO) technique, 150152
Perhydroxyl ion, 34
Periapical radiography, of teeth, 226, 227f
Periodontal surgery, 105
Periodontitis
prevalence of, 194
resulting in tooth loss, 194f
‘Permanent’ restorations, 105f
Peroxide gel, 93b-95b
Phenol-containing endodontic materials, 3t-5t, 9
Phonetics, 196
Phosphoric acid
etch, 243f
etchant, 302f
Photographs, dental bleaching and, 46
Pontic construction, in direct fibre-reinforced composite
resin-bonded bridge, 288, 291f
Porcelain, 114,238
veneering, for all-ceramic resin-bonded bridge, 310, 312f

Porcelain laminate veneers, restoration with, 81
Porphyria, congenital erythropoietic, 3t-5t
Post crowns, 93
Premolars

dislocated, remodelling of, 106

ectopic first, orthodontics for, 200, 201

lower, restoration of, DSO technique for, 154 f

mandibular, restoration of, 186f

maxillary

restoration of, 183f-185f
second, restoration of, using DSO technique,
187f

Primary canine, fractured

extraction of, 239, 239f

painful, retained, 227f
Prosthodontics

contemporary, 194

fixed, 203,203f

removable, 201-203,202f

restorations, unesthetic fixed, 105f
Provisional crown, 224
Proximal grooves, 234, 234f
Pseudo-hypoparathyroidism, 3t-5t
Pulp considerations, in dental bleaching, 39
Pulp test, 227f
Pulpal haemorrhage, 9

Q
Quality moisture, control of, 240

R
Radiographic examination, loss of bone support, 17,
18f
Radiographs
bitewing, in severe tooth wear, 164f
bleaching and, 56, 57f
of complete obliteration of pulp canals, 59f
periapical, of teeth, 226, 227f
Radiopacity, of all-ceramic bridges, 274
Re-bleaching, 74
see also Dental bleaching
Re-contouring, minimal enamel, 200
Redox reaction. see Oxidation/reduction (redox) reaction
‘Reflex’ replacement, tooth loss followed by, 196
Re-implantation, 199-200
Relapse, dental bleaching and, 43b
Removable bridge, 14
Removable partial dentures (RPDs), 201-203,202f
Removable prosthodontics, 201-203,202f
Reservoir
sizes of, 65
trays, in bleaching, 63-65
Resin composite materials, minimally invasive tooth
replacement with, 258-272,260f
fibre-reinforced composite resin-bonded bridges in, 2591,
261-272,262b
advantages and disadvantages of, 264b
bonding of fibres to matrix, 265, 266
contraindications for, 262-263
designing, 268-270
factors influencing reinforcement of, 265b
failure of, 270-272,271f
fibre orientation in, 265
fibre type in, 263
fibre volume in, 265
indications for, 261-262,261f
longevity of, 270-272
position of fibres in framework in, 266, 267
veneering resin composite in, 266-268, 268f
Resin composite restorations
poor quality, 140f
for severe tooth wear
direct, 149-150
indirect, 149
Resin composites
direct, for ‘black triangle disease’, 40
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