CDR S plWid a1 3o oS>
Yo1R (owo 5 (S0 3l 40 i g plls

S g &

253 sudigs yisu

(5ol Sk 3 o gle SLELEIN (oS Juilaia ouSAiilS cas 53 09,8 HLaalicul)



023155 cdpias yg9lio PO

sl dedin GBS &l omea i (SB5I03 3 im g ole sl pU g plore
WAY ¢ lged obls : o)l s Slasuie

oo Vo0 &b Olasuin

AVA-ASF-YYY-Yay-Y Sl

Sturdevant’s art and science of operative dentistry,7th. ed, 2019" LS Lolul y pols LS Cawdlanl
CDR 535055 golye oaSoiolgie Vb Cuilaaly

oo Syl Eroye

Dentistry, Operative E9o90

.89 0,81 33, 039381 duwlid

Ritter, Andre V 039381 ol

gy J Jsg 039381 ol

Boushell, Lee W 039381 dwwlid

93,5, 6l 039381 dwwld

Walter, Ricardo 039381 duwlud

RKa-V/ oV vy 8,505 sy 03,

AAVIE0 P S0,

aFFYARY sl liatalS & Lo

YN Lo (S35l )0 yib g ple CDR (S5560065 golye 00,8 10US oU
solie duige 55 3 yludeS &

Mges bl @l lisl  pdl

et e oo 198 e

Jose bl (b 4kl s b

Mg (bl clylisl 1 )] Ao g (S Bg >
Jsl il oy

Ay ¥eee 1l lows

WY (e 2l g,

AVA-REF-VYY-Yar-y (SOl

Juy OVA v 2iogd

JM3g05 LW el Lt
(L3 F) MADYFEY 1005 / Jgl aid DYy | gt il [ sabld yline /51 R5 1835 po 8
MAMAFA ;085 | Son ab | B Sols | YV [ B puilims (Jegr lls [ gl LS | cobl Gliwe | o1 %5
31 eslSed g a2 om0 g8 b IS5 LB ¢l 0o o3l (g OS5 oS b ol Bghone 15U (5l gl pled)

(3,15 158 oyl ! oyl g GWae jl Culos (gl yiwigs Cod 51 Cpal o 1o 5 plud ¢ Sudg ySI1 Ll (oS 958 (O la dlosr



.

A0

B9 el

S350 palye 3 K S w Bl o YoV Yl yi o le QLSS 51 (sl suSa LIS ol

.CHA‘HAA.&:JJ\HJ(SJQLAJQ‘JMA‘JWJS
g gt s olllae cggls elel JoalS Lia L 40S cacal 555 ol 5o G35 WS ol o
99 o Wi Grais Gl dallle Gaa 5o LS as i (650) pea Glos (e Lo 5 a S
9 a8l ool o 1) 388 ol 4o e adl GBls s 50 (SIS assl ol
mlaialy 10 rans aslalpa La g3 Gicls 4an 31 5 0, HIESTy €ty ol ol saiils
L nle OIS o a3 sl8T OIS L0 0 pa g0 ol 5 @IS tio 51 1, cailal
aA_J-:béJJJTJ_:\.AJ'A_.lLggdwwmb%dw‘&‘Jéﬁggu@‘xd
Olamio aMe by ¢ mane 53 (ol ws lolatsl jo oS i s, ;o o Me LS el
A el sual Lol QLSS 5o e Jomd i Lt iy 15 0 3Y s g 35 poan ye LSS

) 8a i 80 9 58] uaa su Sy 1l 4

292,40 wadige yiSa
VYAV Glius



00

¢

A

49

YA

YY-

Yyv

AR}

YVeo

YAY

wdlhao Cow 68

................ ()33“5‘\9 63\9"\9:‘:):"5 ¢U.A.utu.:b C.\él—l ‘O‘..LIJ ‘5_4\93[_}.‘- ;L}_EJL.\ a‘:\.&éjm d3|J.m§
TURS 5 Sy (2boy) (Sl slaad i (655550 Sl sla (Sasw sy ip g0 Juad

Oleos pob 5 slass (auadS 5 dulas (b)) ip g Juad

.................................................................................................... Ols G5 J ol 1a g Juad
.............................................................................. gle s Lo (3080 waalis Jpenl aaiy Juad
...................................................................................... wﬁd‘\}o&;“)é&iy ?‘MM

sare 33 (S ulais 5o S, Bl 3 S :pdda Juad

......................... osinl GIE 5 005 sl sla are 5 (SO (sl S ralkidia Juad

SlSdilas ol slagle,o jagh Juas

SRILT (slanss 5 (Sl (5laiSs sann Juad

wf‘ﬁ@)&‘“dJJQJJLS@GJJJJLJﬁ)&MAJL:‘J“AS

e s (Sl o JSs (S plass aaa yl g Juad

u_\‘..ﬁm sla JU sis o A yaeu Jad

.......................................................................... s GB13 olagad 5 bl raas )l Juad

e s (Sadalas Hu dl gl sllaadle raas b Juad

u@fjémjdmbu_\:s))c;u;ue]:ua|‘&bd‘}émd.ms



8L (i oo 30T lls Slaus guad
05851 9 55919358 (alnk

Sl aan 0550515 6555 58 (s 3L (n UT il
15 Olazst b ails ol 03V gon 5 680 3l &S5
5 ,5en U LgT Bl 5 (LI 5 Olaw 5 s ¢ i)
O3 pa (o) S ol p3Y oS Cliblone (gladly
3 bl 5 slme slalls L SIS 5,51 bl
53 O (5 Shae) HESSB oS ol ol Jule
Wl Bl 5 WIS 5O s

(o3 o S Coew Olasst b Lo 5 S LI
5 g lls b o bl o e 5 Jall
Lo S ot (iils 5 A5 03 o i JS0
B 585 Lo st 5, Slas U JSi LS| il p3Y
(e £ 55 oSS (o a4 ol 573
=S Ay Jdie &S 5 (ST glacsTs
(function) 5,Sles 508" 2 ie (form) o
slalde Jola i Slie o3y O Couladls
o BOLl (53 (12 Col (S 5 (aLE

Syd o odsl ()l 5> 4en) OMNIvVOrous

My 3SLe Slge o9 5 alol IS SIS) £ shans V=Y s g
LR Paie sl 3 SO Jla win 51 Gay Jusaie
aas o olas |y Gl Jslaa

P PUT (b Ol gas
‘Wuwb 40‘436

39051 9 55999 3




\ s |

K lwT ol 535 Y/F-Y/ mm S S
AL e Y/0-Y mm
Sy g o JLasl Jos 55 A 555U Lus Calies

D g A 4 S5 5 L

sl an )l__._,il.a Hoe 20 C_LL; V=Y gl
a‘)S (st_s;m -\a “_'s;m -\ uL&:\_ﬁLg uLAI;La.u 1_3
Sala-vb (Il K361 -va cLe Y (gnarled),ls
Oloms =0 (Sl 0l 5 58 —i‘,_._\_ﬂ,:a JLIK-YC (Il
-V ‘Juidx_)g ULA@_J BE] J\_“u..lx‘):t’ (5‘-&).&5 -1
A (s Sle sla o A (o5l olsai)
Ad—\" t@\}‘; 5\9)—:_\\ ‘Jau_n_)__t:)—\‘ ‘Jau_n

ey byld Y

40-AY fols Lie 53 (HAP)) cslT S 554n
:)»QTJMJ;\—Y&ST;)?.Q\WMJ;

woas e S5 0T a1y (S5 e s F-1Y

| »

1) o b 2l JSC5 Uy 55 (s 51 a5
IS 5 o 38 5 I3 Ll A S Juli 87 il 0L
) ol oloj g by plasls ey nl g
ez 5 (lIp SUPPOTE) JLals o 5 3l (sl 518
Zeul 5,9 -5 (Phonetics) us

Jos 0558 Cmaal L slaalaialy Ol s s L s
ST B S el s an s ol S s
Laowls ol 65 5 LgT oSO 51l Cnd g
lip 5 asnd (25 03 mr A Loy Ll Lol e
A4S o Ll support

e slaan ol Jleisd mnlS lls &S ST slaluT
IS slaaulS Iy s 5 sLadlls
S LT SV 85 8 5 5 & 87 (glalnT
Syls s, 8

Soge ag g anils 13 TMY G SGsp e e
s o 2SS6 > (fulerum) eSS
©3 e gLl b s o5 S5 alnT

Ayls bl Caal & 50 (vertical dimension)
L Hlada sla cdl

o Jsbn g 5 555kT 0T 51 L JSis (s
AL e 3558 (e L (5Tl 48T Sl gleT

25 o Do
Sy g o il Gla Ol (sl S Dus  Sdas
S S L e b ) OB e 55T e
03 Ls iy (oo b 0 a8 ol S 1, ol
Jw‘uw)éjv_:&@d‘j}_lfljd‘kl_ﬂ;i\ P
20T Cabeds o gin 358 o S 50 Olamw 5 Lie

Sl ol 53 5 YMM bl Jiples) g



| 03951 5 35102528 puibidly s oo 50T il oo guad

v
63508 Sl adls 5 (6 i SAOILS 55 Ol ch_.ﬂ
o515 Laoldis IS 5 o a5 Ll gl 5 4551
uf.u\u,}_x..@uw«fsu\r@dg_A
03 ey siie lag d s S e iy ST Cgr

Ol (b ssome a S 75 58 0 5 IG5

YI¥ 55 mlee Glaysiin G alin g 5 3 5e
a5 Ly ptie b sl Lamls U U158
r..ﬂ;,@.‘;w .c,_w\um/\c!gwﬁ,umfcu
23 (e Bl 5 0k o S e 4 mla I L

2w DEJ >t

Jdu@u_ﬁéﬁckiadl)sw\”ﬂl\—fﬁjmi
(B)"la s o la Yl S g Ll 1L sLise
208 LS5l ol (T) e a0 4 s

(‘):‘l)_, Oene

Sl ol yiie U @l gl Ladgebes (glls Lie
3l as e 1S5 1 0T Glesslu e oo 8 55
o5iin &S 03 b a8 gl O L L st o
Lad Olen 5,8 o ol 5 K3 ) sie o Syl 3
Sler 53 4l )l Gl dlw S o a8l )30
ST S a1y alad ol 5 ide Abb o Calises
[ Ogken 0 51 ay piin sliws s o JSis T 5l 50
(gnarled) ,ls s S (slus V-F gl LT 55 B 1Y 350 U ol oS5 LS o

U}C)J‘LDEJJ‘Juqu‘éﬂ“‘V‘hJL{)’



b ssme Dlilse o > HAP (b s
g dy S ST PO 15 0 ST 0 ST 03 3 5 ) 5t
2335 el Sl ol STk o Al b
P03 i Caglie e b I bl 5 03 >
o by S OUE o iy 5355 ectalin ] alem
Dy phen ) ghin g a3

G35 i b g el S8 Bl i Sl S
Yoro¥or Ly 5 e mn&T V80 st (b s
Al r,,:_.K;T

b (o5 s (JT sl G i O3
ol AT Sl 5 e b

lom s V¥ 5 53 siomi ran (i (5l st
x)‘:;debMLét{Y/r):J_&!}DEJJ:
3 (gl I3 I8y sl 5 SIS 53 (26
(Slion OT 4 7 S o L g ooy ;05w
o ool 0 L 1 45 555 0 48 gnarled

R PO N S gl Lis

o N r"b.‘f?’"‘\' -'

a3 KM 55 g0l 3. lre sk plale V-V y3 gusi
) st 80uiS Lna B slie sla Sgu o)l sic

Alternating
Hunter-Schreger
bands

L sad (solsmse Lo 1S5 Saa 5358 V-0 4 g
Sk =5l bgha 5 656 L5

junction
Dentinal part
of lamella

Dentin

e e 31 4 Y o s S (5L 1F g
S da 55 (k) (plise cdl wag, e gle Guos

Chle 5t o ol PIDEJ U sl 51 s 0N
bt 2l DEJ ey ), 46

SiS o L oS s Slaz L sl L
L S S 5V

s oo I (e Sl BB ST 0 5 e
SI5ASTL Jlplat Cogr 5 bayytie s, € ulapes
)0 5 I 5 e o 4 O UM b b LT s i
Clls S0 sk 1 (g ln gl 50 Glazst L (sl

Al ol LS5 bl T 50 iS5 oS oS



| 03951 5 35102528 puibidly s oo 50T il oo guad

q |

(A)DEJS_:J‘}S@L_MGLQ_)JLAJJ.}JS V=4 guas
SIS L e 5SS (B) (e gle L ol 5o
Gty alaee gle o L U 55 ) st i1y s S
o9 aldie Bae b nlio s (D) ety Bae gle 5 (C)

il o S slaa3 Ly 5 S S abigle

Skl : (Enamel tufts) —baw o6
Doy 5 e DEJ a5 as” Cl 051 s 5o
225l g (b s e oa LT g
Sls i Sy Sa

o L5l 8 655U Las s (Lamellae) SoY
iy Lo pebaas 1 a7 ol s gl piie slne S
Sils Lgi o ple Jls (a8 5 TDE] G b
5 Sy s 30 S ind e o3 T sy
T ol 6,

58 ws St 55l Ll : Enamel spindles
s g G5 s ods L sl 503,57 5 50 DEJ
Coulr 50350 333 045,85 Olsie o a6 dimas
gl gy s 4o 15 e 03 e
G aS Lae 0ds ST 50zt b 3 Jools Sl ks
a.u_aw.u;&,;fcu.a);‘_;u,éuauajﬂ
bglas sl 5555 0 edwbRetzius byl 550
Skt (6 S5 Ale o pLals Lo pelas 55 (55

o K 1 5 S o sl 1, pickerill ¢S 5

IS ol ) e (€ S8 (5 5 Ay guss
(0) Olomss 5 Ko LT £ il gy (€) Lo i

Oy Bl o go 45T ba)sile S o
o ol 3 yb L g s LT S
o 3 o155 45 4S e slowl |, Hunter Schreger
23 oS Dl & il e sl o0 L i)
Sl s 4 358 g0 0t LT IT (glsmmme 5 1ol 5
ALl ol O 5o (s le Sl piie Cgr
o) s Sl K05 OIGs L OGs a ys sl
Il o (S35 55 (oalds LoDl )3 Lasly
Sl S oS Gl T b 2 51 LT sl 5 Aius
S5 5 IS 5 e b 1S sl 5o 5 Al e

.-Lb‘: J}...é;- LA&T_MK



\ s |

534S s e odos e wlS 6540 5 oy 4
50355 edalie b baysiie j5 o)l 35> 0T
35 5 SIS 5l 0T 55 HAP (sladly S
P o B s Bl e ) bk
RN PRS- JPRNES

Jasl s ay ytie SLgl o Joomn (s S35 5,5
53 Lot Sty S 5 3 S 3L
T o B Al C s Ol e o) 5
By Ol 5oyl Lie Ll

¥ B Cslis Lo s o ls (glaibens DEJ
L Lon e sl S 5 0T 55 457 Sl 205 S
b S s Gas oS Sla K55

L gy o s JolS” S S s sla S
Jzsl e D5 )3 5 s ol groove
55— o slowl Fissure J 8

(s lioe 53t (6,8 S8 JLss 4 bl T s
s a3 55 e 7 4 38 Lie 5555 2 )
g ST J b Jos o 5T 5 e 5
TIPS RN PP B U .
sy 1 alls o5 Pellicle ol o T sy o5
3y Lt ol o Rl ol (1 a5
358 Lad S50 5 Lol y (omdn s o L
A o i s el 35 85l LT a5
Jte ol s g Glaa 8 o b Sl s s
o8 L s olie glacS 5 dlsy st glasMe
A e B L (sl ol ol
3l (Sl e Sl S DT e 5 b o0
Al ol 5355w s 1 sl S oS s

[

221l ol sl s Perikymata oG« b jls o

s S U Y e 5 s 51 0> 51l pLas

nls o ol 53 (1) (ava 3 gle V-V e paguad
(e p s gle d) (Sarus

el sad olal

Coales U Lo 53 glazs b 0 ooyl Y &G

s 1500 s S ey S ¥ ()8



| 03951 9 6395208 rabiciily Gl o $50T (Sl oo guad

\\l

/6-+/ADEJ 53 lad 5 ;a8 ol nyn e e
Sladss Coal prag S V1 (I s 5 ey S
5 bolS Wil hga 5 52 =l
S8 IS ) oy i s s > 5
S e g S gl css sl gle
Aol e aslal (6 meST L Ly Sl 4TSI 5 o
B L BEIC CEP P PRP I
sl OT (3 ,b (Lol 5 b o i (2 S
SraS L o bzle gy ad gl mle Sl Sl ey
= S b sl Say 03 e See v/ ¥
S 5 Bl B Sy b HICET G
5 B osb 0SSP0 st ple Ol s
el D glate

Os o Kol 5, L (tertiary dentin) e 5 2Le
S b lacS e s (STl 50 50 ol sl
4 4 Attrition « Abrasion (Erosion f L s
s Jlasl (5 5 ol Lo e G Sty
G M‘Y}w reparative zLe .55 o sl
23 el o i syl 53 oIS S (o le )
@5 1,5 T Cow 48 Olus I gl b &y sloes
A(affected sla Jsus5 55 o) 258 o 2o
el J g5 OgoTEPATALIVE Lo 3l (3L 5 oy
.;.wl;;)u;ﬁg}sujq_gjlcup@wu,laju
ol sl anls 4 ol sl ad sl sla ol g1
Sl b oulS 5aS 5 ol st G b 5l 5 s e )
mild to moderate asls . dxws Lo I des
S S asloml Il s s B el

53,5 o e il 0S5 Lole 5

LS L Jodse 5 o batal el sl 2y 53
S o i e sloml e ite S Sy SO
3 e lp eSS b Sas e ol
Sap d=lish Oagplo—ul (Sl slay s iie e
ST (Sae sl plar s 5 (055 Sl as
[OOSR [P PR P PRI SR G |
56 Cow LT olexs L L i U 1y Luw Stability
Al S alS Al g s sy 5 ns e ) B
O gl il iy Al 5 0 gl o Ol AalS
2,108 . 51 Les Stability o,

b g gle puslias

L laBl jaad gdten Lol Lacil o
L zle Colu ooudl mpsl diras o555 Lide
oD T o 5 Lin (5,8 JSC 51 8 s
OIS o e gy L5 T ol 5 A o o5 -0
somie O b a, a5 5LeT o 250
S silwzle AS e aicae L s
3BT Jplssl o Ly alS oS 5 (o5
Ml e iy e ST e Ll
Tle S sl Ol Lyl b 48 2l
&,,,’IMJLM«_«QW,OUO.\JB;«_A,\
N5 G gl 2sde S ils Ol
g el Yl Sl el Sdee Sl
= g | 555 4~ CEJ UDEJ ,5 e
Loy gl Ol G 6 i 5 Zle
s Gl e i s S
oLt sy e ;S 4 0as S5 sl Lad g
L0+« DEJ js Lad gy slaw 45,8 0,5

NI 7 P T N (1) SIS EPL PR



Loy lad Sse oJL sSL oK 5 olpe 5 00
YL e 50 o5l fns s K Sl e
E pr o U5 Sl ST slas bk
b adsl gla ol sl

S e el ol Severe aals s
G5 (b g Glasl (B8 0B o e
syt o 53,S Ll 5 LS 5T 05 0
S 3l O s bmle Ayl (b ples a0
ass ol affected >l gladsps ey oo
N O ey S e S Sy el
S5dgn a5l 5 s me MIF G e Lad s 5 (e )
gle 355 oo xS transparent gle czle ol ey s
2 amamb ol oo dlaj adyl ple (e o Slis
e S g 35 2l e 5o (e 3l s O3l s
Tl Osl il s (oo 5 BB se Sl L83 4ms 1 50
Slad s (a3l b 0t i o Dle 4, 5 55 20
gl bawlis psaffected zle pow g 2l
sl zle 53 0 gl e Sl 3135 8 e Jle 5 oS!
Ay & o reactive dentin sclerosis |,

25 n S5 Ly (e ey Lol en s e
zle o oIl bl s tertiary sl 0T 4 oS
o gle Sl Sl by ool s S
g5 93 ol I I5L (gl o Hlablons dw S Ol e
Sl 53550 e bl anls 4 s o tertiary e
s i3 55imild (shallow caries lesion) as s
LS o il 4 g s s affected w5 s 4l
35d o0 =8 reactionary tertiary dentin T a 45
N sl s adsl e Lpslis 5o s Cnl ¥ g5 45

3ol

Enamel or exposed denfin

Dentin

C)‘)JTULAL|\9LAMM.\J:\SJJ‘A.\SG.“‘JuALC&LA
.JJ-&@L@LAJJJ&QJ&‘A}‘NM‘}HJ
OIS Saa by Gl e pe 55 sl ) 5 ok
(L Gl8) i o W, ke SIS a i Vs L

sabel (ground section) (sl aiue’y alaiie \=\ ¥ ys guai
e Ko (555 (JBass = 55581 - 52 50) MOD (5L
aJAAOJ)JQHI@TS_X‘)G:)LMMLJ‘}\U“_;“;H
Ky 358 5l o5 oad g o soly 513 HLdd caas Ll
sl s lsms ale sla S 53 S was o oLts (D)
Sl wvan (il S s oS T g s JLS)

IR RRAPED

O sl 535 Cor 50 Ll 5 e moderate to severe as L5

ad sl (Slacad sl &5 a5 e St g5l 5



| 03951 5 35102528 puibidly s oo 50T il oo guad

\\"l

2125 Sl (b le Sl Sl des 2l <
5 e T ol 5 b S bd s dob by (Sosp
Sl 50s 0 T s

Sladps 5 505 sl JL BT ool slad g s
A o i (S

A Ts s e ultimate tensile strenght
ml Il B Ve s g Lo s 5 JSaly K
ﬁv«v;).\)g,_;;g\.;,,c\_o@wr&a_wl

il e JSal B YAY

15 g U5 s s S 31 G i VN g
Il BB Ak Hlid cal ey ol K5 &S50 sl
LSLA Al LSJJ) GL: ‘_s:\.A.: L;;‘JS RV RPSEW A JJ‘J

ol (2l gl e le B Gl Slecs (b

s Sl S il e e ol
Sl 55 Sl sl Asl95 Sy slome 53 3,53 00557
G255 m fetr Lpb p 0 B (o le slad sy
Lt S el S alysg )k ($55 (S
Lol ms Lad s Jostls ol e 28

.:}_‘3‘5‘: R Q}:_m‘ﬁ)}k;:

& . (deep caries lesion) b as w5505 s
=l 53 dms o sl el gl
Gladsla b w3 gpanlsoas G5 by
Lot sodbgmnl fb o om Kl
Jl—szil;e <L 31 odonto blast — like cells
i S0 Glacd gmsl ol a8 ab e 5l L
23 57 Olsie 4o I, reparative tertiary dentin
303 V5T Lol S o sloml 0L ¢ Lo
Wl Ssline 4 g6 5 4l Lo 51 0T Ol L
aadyl gle N s G —=le slroylss
ot Al L iden Sl o h s )T
3 Flde sy am gl A8 e s,
S S o sl bl 2l ol 0L 2
R PP LV WS . P P N B S B
gl Olms amadyl pzle 5o Sdas =l Al
U S ISl s s g gr el 55 A5
Ay S o S5 g5 05 fS el zls 1y e ]
o3l ¥y T b o3le0 LI Jalt o S 5
(e e Ol il U 5 Ol Sl 2 le il o T
st 35 e GBI L e iden (8 piee 5
o 48l Ol jl 208" Lo 3 HAP (sladlns 87
3Ll S S orle sladliw S5 Cmnl Lis
313 Olecw 3 Ol gl (Gl S slal U Cogulin
el s VO e e <

el I (K35 5307 L, ¥DEJ s gl
358 i o Sl PIL Ele (e

el bs 51 2t Lo yield strength

A A A A



\ s |

Al S glalSL plsd Aoty (gl gmmee
5 Sl 355 e 5 4 53L8 (63 9dmes O e 4 Olo
29y Jdos dane Slay Ll Co

Lagos 0105 codmi £ 310 K (S 39093 348
,uo|x;¢uJM@uCuJ@,ﬂ% 53
o 53 5 ol G2 5 L Ladlis JIs K mlaw
u;t:,& 33 s S e il glaplts 1S
R CU
P.;,l;ﬁ\;\_bwmﬁol.\g;ﬁ‘_}g
LY pans Lacily d3L 5L st Ll 457 5 0
Sloul 5,8 il e sl s SIS eSS i e e
T 315 4 e Yazod LaDIs oS 51 iy
s dal g 0ty oS0 slacil 4 4

5 La0ls i g glinl 5o Jlas § 55 wlws b
LTSl s o8 (mladlis Ly olas ()l 5 pl8s
s ! Contact Point &, 40 4 Llasl i
Ladlis S5 d 58 oS o b s Sl 5150
33,5 . (contact area) .l il Jods
T Il VY s Sl $ 5 ol b
Sl 5l s YL oS e slabls Sl 5
A 53 Jlas 85 o 7S 0 5 bLE ) 5 il
35l Jlid G i (a8 IS s
i dny a ot w4 LS laplas
m i sl dn s el
SYVY 695 e 5 Slo VY 5 Ll VY G
Bybip F I s oS b 5 305

e 5 eng Jiis 51 255 IS sl <
Sy 1y e 0L 5 sssn ISR G 4 i

A1 8 p 5y IS o (55

[y

S5 yn i 3, IS By o 55 i
(S A P adss o b pae LS ol
L (6 ol sl lis Ol ks (05 S oSk
b 0333 JLaSl (oo g0 D)l am s S

S (formative) Swjlu Jas (V LI Jos slex
Sl g5l Lo g5 43 5L 5 ad sl le ) 5 Lol an
bl b o Joas (¥ (nutritive) glas dss foas (Y
ot s L 2B Jos (F

LS e han 25 3 3 4 i 2o (gloo s
..L:f@:lq;.ll:):cb;._:fbo\j;;@ujuja\_:u)b
PR S UL IR TE RSN T

2 gt g fte I U

L

S Lacsl o blis Jas 5o (f) Ho—das V10 Y
slaSas 5 LagySh 5 1t paad age
als (d) s (€) J—elil (C) s go (labs
(de) (ale (Sarusy enilis (€0) (mlins (Sariny
(0l8) (malise il gl (& saal 3l s (1) Bl (sLose

FO Jold 503 mle 5l S 5 (o5l o 2 Qo
e o ;30000 5 Sdmeodle SHede ;500 U

Al T 5 (T
S AN by 53,55 880, Wl Gy O3 Ol



| 03951 9 6395208 rabiciily Gl o $50T (Sl oo guad

o |

S s gr a5 Ly 15T s s S
eSS ay Skl 0558 S e i ol
OLas 035 g JolS 2o (mr o SLalord o
25 G s terminal Hing cxdse ;5 i
J—515 55 6 53 L ol pen S o o Sl
Crow 53885 oS > lg 5,b (L nesss
YUYy . P S GI

:CO ;5 05081 Intercuspral Position <
ol S La0Is 0T 55 48 ol &S5 51 o 2nd s
S YU S0 sladslis b _wlad 5 sluw 5810 L
5 5ole (LS 03081 0T ;s bl st
NGV R PVO S

Sla S, 5,5 5 sles bt L oS glagls” <
SlalS anl o wlas Julae ladlis (655 5
L 5 (holding) 65 s o885 eSS i cotS” s lam
b a4 stamp

Wl g o 1y Jolie OIS 48T o b placlS” <
Gliding b 5 &S i b ouiS Cylaz b Slanls”
WS Sl I T Ol s baaky,y Combge <
Sl patia ) bwlS 5 Lag b o S s
eSS 5 Wl I elad adaly oo ol <
b ol sy Jlisle 3 Ly oS ol
S S e Cgr 3 oS ol slaulS” <

Food impaction 4 s cwlul glacsks <
Sy Sl (B3 5 0 6oles 5 0ded OGS s
Sl dalg oy Lol Sl oS
3lge ooy Y0 5 IT & 3l ya 80T, Jols Ol gl
Sl JT

e g 02 gl ) ol s slagile <
o313 1,5 (Lw sl 0usls g 53T ) Cw 7 Ll
3l ek Slape 5 da Sy 48 o) S5
b e b ol 15 sl s

33 3Ll Ll Ul o alS g5l 6301 B
O g G 93 oS Cobiblons slaglazslw 5 OIS
Cbiblous o855 st Lyl 55 g0 Sl
G By el S Cblis ladil gy, S
3587 on sL88 Cadlbun alS Ly Jlw 85 0l (sLih
S e 3!

el i Sline 4 g sd L 5 O glST!
3V Sles 0 g 0550871 60 bl ol

.'\_&LL;O ‘5)LQ.ZJ. S92 (.\_9

Aod i A

ol S8 sl il e (55, 31132 e
JJJ‘J‘LCMAJ‘&;.::&L}M‘(A_\_AJQ_AO‘_‘L}‘J
AAB‘)‘AAKSGL&Q_&Q‘S_J‘);J‘;M%JAJQL[)CJ
OSan a5l 53aS (gLl (B Lo s oo oraabs S as
bl (C .JJ)S/_)#LA‘A‘)_.: sl el ST e
|)am)|ﬂ&6umLWMQP:wﬁﬁk

JJJT#H‘ﬁcdwdgﬂ‘éuﬁ.&Jﬁ



L (IP) slS olss S o 55 (Y oS
D)3 §3 gmas gL,V il o bl Jolia OIS
ol Gl LT ol s (F S e Lo i |
Ol IS g5 S 0 4 aeewlS ol (F 50
O diws oS Coles 8 eSS0 5
s ol 5 5 g 5 55 8 La 0T (ol oy
Al oS Ll 2

FEF 3 St sl oS Soles Sl wlST P
Sl e 03 875 5 gl 5035 0iS Culem 8
it

o fE s gloles IS bl >
Colem b b amlie 3 1) okt Colem glagwlS
das o Ll oS

L ool Osdo oS Sl 8 glacwls <
Gl 53 g lias o Hibg 1)y 555 Jolae OIS (Ol
15 IS gid S0 31 (5 5553 ool s U158
Dl 5 035 (S50 S slagy sl 5 05
Aol Ods

JS 5 $Sgs Gl o oy 25 2 25 - <
AR o (S5 (BB e Sl 55 AR S >
sgd gladols i o e Olas 0 L S T
@S alls Glabls (cLadls ol ad s YO MM
(Translation) JUas! .u—S" s slaul 5wl 5 YU
w\ﬁ:&&gé\a\_h&j\wi_;.\ec_ff
b SO Il i oS S 5
i Sl i L O MM 4 S das o o)l

Ul s Sl s 0 0y S8 S b oS P
Conly Caw S 2 o 9 sl a4 Cr ey S

Ao

" y
w
Y i
. | .
A
A L
w
.
i 1
£ Y
r
A
A z
I 1

053 smal bade S8 (W50 el U2V -1V S
S 4 5 0 55 a5 da) St sLiadl 31 5k oS
b S35 Slale ssa pae Jods o sl
G (Y L3l pomie i (X 0w (oo saie
ool sa i ol Gulad paag 4aals Sanl Jals
A8 (Z ol 5531l 5hasl G alSLT s S
O 013,aalKs il g5l el JSi G35 s

S e ol (S ST G

S S s o (e Ol sl i 55 <
2,8 5t 03 s 5 e (IS s (25

Ay s ML CO i 5 el oS a8
Camed j3 Lo kS Lwg oS ol i CR <
o el 5 255 g e L g 8 6
ol oS a8 conl is o TH e Sl
2 s b (N COias o ) wws CR

Sydon a TH 53 Jsiie a8 ol 55
o (o5 Lo kS ¢y DLy o > <
ACS ol S o oS > 85 st
Ol 5 4 S o lateral shift L Bennett shift
Cl fades VO U o 51 s TMI js s o
3,13 b 3 Dy e 4 il SO (655 S ST g



| 03951 9 6395208 rabiciily Gl o $50T (Sl oo guad

w

Sloinly Lol ;88 2 oS 8l slasal, <

CLOILS 63 5ae ol e S, o sla i
S o e b g o s ks

oBn 1) 51 o iy a8 el 55 s 1 <

ails (4o Yo ) (ST (Bl sloaly b 05 o5

Ganéwb;ﬁ.;zo;ﬁ.\i.\_zr\im),;‘upw,

Al e yls (a5 00) Aus

Major developmental grooves separate cusps

Mesial and distal triangular fossae

O ™

Supplemental grooves on inner inclines

Ceul >l (centric relation) ;5 0 i, <
23 e S a8 La kS b g 55 (51
das o G b Lagls o terminal Hing s 50

U | U PP SR P 4
E) 05 Dl by &5 B b D o Ll s ol
3l rf A GOl oy (g5l g es g clem» )

.b}.&‘sﬁ
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Mesial and distal triangular fossae
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occlusal contacts.

Supplemental grooves widen
pathways for opposing cusp
movement.
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B Temporomandibular joint sagittal section
Midsagittal

Superior joint space

Articular disc
Inferior joint space - Exlgrnal
Articular eminence = auditory
meatus

Glenoid fossa

Transverse
(horizontal)

Inferior head

Coronal
(frontal)

Cc

Rotation about an axis

" — Hinge

Mandibular opening: opening
\ Hinge opening produces about 25 mm
of separation of the anterior teeth.
D Translation é Protrusion
/ The mandible can protrude
approximately 10 mm.

Maximum

; . i e

P

Maximum opening is
approximately 50 mm.

F Left lateral movement

Translating
condyle

) Translating (

Rotating
condyle

condyle

s

W = working side
NW = nonworking side

Lateral movement is
approximately 10 mm.
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C.2 variations in molar relationships

Proximal view

Transverse arch
relationships

Facial
crossbite

Normal Lingual

crossbite
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Proximal view

Zones of posterior contact:
1. Inner incline of nonfunctional
cusp
| ' 2. Central fossa contact area
‘ 3. Inner incline of functional

2 )
\ ,%5‘ cusp
. 4. Functional cusp contact

AL g T area
g 32 1 5. Quter incline of functional
cusp

) s;JlSP JSTEN u.:‘._\.:d 6LaswL03 \=Y. JSA:J



N
o
“-—b": ;j\'

c_10 mm, limit of protrusion ! J
'l

CRO |

/
-~ 7l ¥
InC S | -"\_.w
I #

)

}

I
'l
1 4
I . ~
7 1 :'
! !
4 H 1 TH, rotational
! i Posselt's | motion of condyles
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\‘ ; of rotational opening
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A. Sagittal view b !
I
Determination of sagittal borders: 5 H
Superior - tooth contact '

Posterior - joint ligaments

A

1 ,’ Advancing condyles
i
Inferior - muscle lengthening ‘\ ,'
Anterior - joint ligaments \\ 1
)
\\ 1
Y~b 50 mm, limit of opening
3 Right , Left
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“ 7 /" Superior border

B. Frontal view d 10 mm right
lateral jaw move

e 10 mm left

lateral jaw movement
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C. Horizontal view
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Borders are arcs of circles
based on rotation of the

condyles in retruded and
protruded positions.

determined by tooth
contact (canine guidance).
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Articular eminence

pole —

Left TMJ, sagittal section

10-12 mm
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\ P
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/ /

Limits of condyle motion:
10-12 mm anterior to CR

0.2 mm posterior to CR

5-6 mm vertical displacement
due to curvature of eminence

Left TMJ, frontal section

.75 mm |.75 mm
-

Normal TMJ flexibility
allows up to 1.5 mm of
lateral shifting (Bennett shift).

Left TMJ, horizontal view

0.75 mm

10 mm

Condyle motion:

0.75 mm left/right
10-12 mm, limit of protrusion

[+

anterior/posterior

\-YY Js—&: Capacity of mandibular movement. (Mandible drawings are not to scale with border diagrams.) CO=MI
(i.e., there is no functional shift and, therefore, is termed centric relation occlusion [CRO]).
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Caries Management Based on the

Medical Model
Cariogenic Biofilm Resultant From a
Primary Etiology Cariogenic Diet
Symptoms Demineralization lesions in teeth

Treatment, therapeutic Improvement of host resistance by (1)
biofilm modification, (2) elevating
biofilm pH, and (3) enhancing

remineralization

Treatment, symptomatic Remineralization/arrest of lesions,

restoration of cavitated lesions

Postireatment assessment, Reevaluation of etiologic conditions

therapeutic and primary and secondary risk
factors; and continuous
management based on findings
Postireatment assessment, Examination of teeth for new lesions,
symptomatic assessment of lesion activity,

assessment of lesion progression
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Dynamic stability stage
Dominance on non-MS and actinomyces

Mild/infrequent
acidification

Acid-induced
adaptation/selection

Moderate/frequent
acidification

Acid-induced
adaptation/selection

Increase in MS
and non-mutans

aciduric bacteria Severa/prolonged

acidification
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17|88 Oral Habitats®

Predominant
Habitat Species
Mucosa S. mitis

S. sanguis

S. salivarius
Tongue S. salivarius

S. mutans

S. sanguis
Teeth (noncarious) S. sanguis
Gingival crevice Fusobacterium

Spirochaeta

Actinomyces

Veillonella
Enamel caries S. mutans
Dentin caries S. mutans

Lactobacillus
Root caries Actinomyces

Environmental
Conditions Within
Biofilm

Aerobic

pH approximately 7

Oxidation-reduction
potential positive

Aerobic

pH approximately 7

Oxidation-reduction
potential positive

Aerobic

pH 5.5

Oxidation-reduction
negative

Anaerobic

pH variable

Oxidation-reduction very
negative

Anaerobic

pH <5.5

Oxidation-reduction
negative

Anaerobic

pH <5.5

Oxidation-reduction
negative

Anaerobic

pH <5.5

Oxidation-reduction
negative

aThe microenvironmental conditions in the habitats associated with host health are generally
aerobic, near neutrality in pH, and positive in oxidation-reduction potential. Significant
microenvironmental changes are associated with caries and periodontal disease. The changes

are the result of the biofilm community metabolism.
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Y-¥ Js—&: A, Mature biofilm communities have
tremendous metabolic potential and are capable of rapid
anaerobic metabolism of any available carbohydrates.
Classic studies by Stephan show this metabolic potential
by severe pH drops at the plaque-enamel interface after
glucose rinse. It is generally agreed that a pH of 5.5 is
the threshold for enamel demineralization. Exposure
to a glucose rinse for an extreme caries activity plaque
results in a sustained period of demineralization élpH
5.5). Recording from a slight caries activity biofilm
shows a much shorter period of demineralization. B,
The frequency of sucrose exposure for cariogenic biofilm
greatly influences the progress of tooth demineralization.
The top line illustrates pH depression, patterned after
Stephanss curves in A. Three meals per day results in three
exposures of biofilm acids, each lasting approximately 1
hour. The biofilm pH depression is relatively independent
of the quantity of sucrose ingested. Between-meal
snacks or the use of sweetened breath mints results in
many more acid attacks, as illustrated at the bottom.
The effect of frequent ingestion of small quantities of
sucrose results in a nearly continuous acid attack on
the tooth surface. (The clinical consequences of this
behavior can be seen in Fig. 2.37.) C, In active caries, a
progressive loss of mineral content subjacent to the
cariogenic biofilm occurs. Inset illustrates that the loss
is not a continuous process. Instead, alternating periods
of mineral loss (demineralization) occur, with intervening
periods of remineralization. The critical event for the
tooth is cavitation of the surface, marked by the vertical
dashed line. This event marks an acceleration in caries
destruction of the tooth and irreversible loss of tooth
structure. An intervention is usually required to arrest the
lesion, often of the restorative nature.
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sr er Bl
ap P
A
Longitudinal section
of tail of rod Ocelusal
\ r. Crystallites
Longitudinal section e
of head of rod (4 um) }o\ 4
T
4ad {
E > ) l 3
{3
I . IS - S
| " )Perikymata
Cross-section ' I ‘jj>
of arod xr xr :
(head and tail) g
: ‘ ¢ Enlarged area
Striae of Retzius in Fig. 2.6C
B Cervical ‘l’

Y- Jsi: A, Composite diagram illustrating the relationship of bioilm (p) to the enamel in a smoothsurface initial (noncavitated)
lesion. A relatively cell-free layer of precipitated salivary protein material, the acquired pellicle (ap) covers the perikymata ridges
(pr). The bioilm bacteria attach to the pellicle. Overlapping perikymata ridges can be seen on the surface of enamel (see Fig.
2.7). (Figs. 2.9 and 2.10 are photomicrographs of cross sections of bioilm.) The enamel is composed of rodlike structures (er)
that course from the inner dentinoenamel junction (DEJ) to the surface of the crown. Striae of Retzius (sr) can be seen in cross
sections of enamel. B, Higher power view of the cutout portion of enamel in A. Enamel rods interlock with each other in a head-
to-tail orientation. The rod heads are visible on the surface as slight depressions on the perikymata ridges. The enamel rods
comprise tightly packed crystallites. The orientation of the crystallites changes from being parallel to the rod in the head region
to being perpendicular to the rod axis in the tail end. Striae of Retzius form a descending diagonal line, descending cervically.
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Acquired pellicle

30 min-1 hr

Head of enamel rod

12-24 hrs
‘Cocci covering surface

Filamentous bacteria

Palisades of cocci

Filamentous
bactenal
colony

(o] Large segment removed

Y-8 Js—i deelyl: C, Drawings 1 through 5 illustrate the various stages in colonization during plaque formation on the shaded
enamel block shown in B. The accumulated mass of bacteria on the tooth surface may become so thick that it is visible to
the unaided eye. Such plaques are gelatinous and tenaciously adherent; they readily take up disclosing dyes, aiding in their
visualization for oral hygiene instruction. Thick plaque biofilms (4 and 5) are capable of great metabolic activity when sufficient
nutrients are available. The gelatinous nature of the plaque limits outward diffusion of metabolic products and serves to

prolong the retention of organic acid metabolic by-products.



Y-0 Jsui awslal: D, This illustrates how different taxons inhabit specific niches on the biofilm creating microenvironments. There
is a fine-tuned synergy among the cells in the oral microbial communities. The environment and the biochemical gradients
drive the selection process. This can be exemplified by the the role of Streptococcus. Where Streptococcus predominate they
create an environment rich in CO2, lactate, and acetate, containing peroxide and having low oxygen. This environment is
advantageous for the growth of bacteria such as Fusobacterium and Leptotrichia.
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3D voltex
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Cells adhesion/ Microcolony Microcolonies  Multi-microcolonies
clustering ~ " establishment ™ bridging ~  aggregation

Y-# Jsi: Representative -3D rendering images of mixed-species biofilms in an environment with %1 (W/V) sucrose. The
images show the evolution of the microcolonies over time and the arrangement with the EPS matrix. (From Xiao J, Klein
M, Falsetta ML, et al: The exopolysaccharide matrix modulates the interaction between 3D architecture and virulence of
a mixed-species oral biofilm, PLoS Pathog 4)8):2012,1002623. https://doi.org/10.1371/journal.ppat.1002623)
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Y-A JK&: A, Caries lesions may originate at many distinct sites: pits and fissures (a), smooth
surface of crown (b), and root surface (c). Proximal surface lesion of crown is not illustrated here
because it is a special case of smooth-surface lesion. Histopathology and progress of facial (or
lingual) and proximal lesions are identical. Dotted line indicates cut used to reveal cross sections
illustrated in B and C. Lesions illustrated here are intended to be representative of each type. No
particular association between these lesions is implied. B, In cross section, the three types of
lesions show different rates of progression and different morphology. Caries lesion progression
and morphology follows the inclination of the enamel rods and/or dentinal tubules. Pit-and-fissure
lesions have small sites of origin visible on the occlusal surface but have a wide base. Overall shape
of a pit-and-fissure lesion is an inverted V. In contrast, a smooth-surface lesion is V shaped with
a wide area of origin and apex of the V directed toward pulp (p). Root caries begins directly on
dentin. Root-surface lesions can progress rapidly because dentin is less resistant to caries attack.
C, Although advanced caries lesions produce considerable histologic change in enamel, dentin and
pulp changes in dentin can be seen even before the lesion reached the dentin. Bacterial invasion
of lesion results in extensive demineralization and proteolysis of the dentin. Clinically, this necrotic
dentin appears soft, wet, and mushy. Deeper pulpally, dentin is demineralized and is structurally
intact. This tissue appears to be dry and leathery in texture. Two types of pulp—dentin response
are illustrated. Under pit-and-fissure lesions and smooth-surface lesions, odontoblasts have died,
leaving empty tubules called dead tracts (dt). New odontoblasts have been differentiated from
pulp mesenchymal cells. These new odontoblasts have produced reparative dentin (rd), which seals
off dead tracts. Another type of pulp—dentin reaction is sclerosis (s)—occlusion of the tubules by
peritubular dentin. This is illustrated under root-caries lesion.



