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Abstract

Although digital technologies play an increasingly integral role in dentistry,

there remains a need for dental professionals to understand the fundamentals of
tooth anatomy, form, occlusion, and color science. ln this article, the size, shape,

composition, and appearance of maxitlary anterior teeth will be discussed from

esthetic and functional perspectives. A total of 600 extracted maxillary incisors

were studied:20O each of central incisors, lateral incisors, and cuspids, The

purpose of the article is to exhibit and discuss factors that make teeth unique

and diverse. Understanding these aspects of teeth aids dental professionals in

more effectively creating realistic and highly esthetic restorations for patients.

Learning Obiectives
AFTER READING THIS ARTICLE, THE READER SHOULD BE ABLE TO:

Explain why there is a strong need for clental professionals to study
and understand the uniqueness of teeth

Discuss size, shape, composition, and appearance of anterioi teeth
from esthetic and functional perspectives

understand the nuances of the optical properties of teeth and theii
relevance in producinE restorations

JUST AS PEOPLE ARE INDIVIDUALS aIId havc

uDiquc fciltulcs aud pclsonalities includ In addition to the simi-
:I,i L]l:i'lffil i:;::#:j: JJ::ll}::ln larities amons teeth,
exist Nithin conlplex mastication system that +L^-^:^ ^*:--^--^i]li:,:lj}ffi:l:"j,ilil.i::l|];]ix::l|;] there is an immense
nents. irnd nen,es. and perfirlnr a vital hLnuri,un diVefSity Of teeth. JUSII'r irll,,\rillr i,( ,,lrl( 1,, cltc\r ittll pit. Tpptll ilso
hir'c ir sign ificir nt estl,",," 

"rr,rur"r,, ""r-",rr, IilCe peOple, teeth haVe
""1'1"1il,,l:'i:l]I..'l]llf,';, u".,,.n'nu .o, unique characteristics
CI,\NI hirvc irddcd Dcu,dime DsioDs fol thc dcD and indiVidUality.
tal plofessional, including both dentists and I - r.
tirbolirrorvtcchni(idrs.Howc\,cr'.0.".""i',. UndefStanding thiS al-

::xi:::,.il:1,:::jilI::illli ll,tililluit;l]ill lows dental profession-
li)r'dentrl pr.ofessionals, undcrstancling and alS tO m6fe effectiVely
mastcriDg rhcsc fuDdal)rcntirl col)ccpts can bc . . I
r lirelong lca.lirg p.,,""... rrr" ro.t trr.,r "nii Cfeate eSthetiC fgstOfa-

Hlillll:illlXjlisuniqtrcnlakcsthissttrdv tions for patients.
'l'he LIS clcntal labor-ator-y professrorr rs

experiencing a severc shortage ofeducated and

tl irincd dental techniciatrs.r X,lany laboratories
are felying on CAD/CAM tcchnology to offsct
this shoftcomiug.In sotne cases, the nrachinety
is able to colnpcnsate for this deficicl'lcy. Many
laboratories have segnlented the process ofcre
ating a restoration into small stcps in ar cflbrt
to bccomc mole productive altd profitirble. In
nany cases thc dcntal technician has become a

step worker with littlc hro\\ ledgc ofthc overall
proccss. Laboratories are recruiting employees

with technolog-y interests \\'ho may not neces-

sadly have.lny dental background. The technol-
ogy has even enabled derltal assistants to make

rcstorations chairside. conlpletely b)'passiI-Igthe

dental laboraton. Technologl'has also made it
possiblcto produce a restoration with little or no

knowledge of\\h] a tooth looks the way it does

orwhy.l tooth needs to be in a certain shape to
ftlnctiol'l ploperh \\ ithin the masticatior system.

These restorations appear toothlike but maybe
far fiom ideal. Thus. there is a gleat need to stud]
and understand renl leeth.

ln this articlc. thr sizr. shape, composition.
and appearance r)f nla\il)ar\'anterior teeth
will be discusst'd liL,nr esthctic and functioral
peNpecti|es. -\ tr)tal ,)l6tlO e\tracted maxillary
iDcisors \\'ere ltudird: f00 each of central inci
sorc,latclal inci:, )rs. and cuspids.

The purpose,,i the article is to exhibit and

discuss \\'hat Indk(s t(eth sr) tlnique and divelsc.

Methods
During the pr,ruc.j ,)i this study, the author
cleancd. photolr.rp]]rd. irnd lncasured 60O tceth.

Mesial distal rr,r(n r\idth. labial lingual crown

width, cro\\ n lcnrth. and olerall tooth lellgtl't

wcLe ureasurud :Lrd rtc,-rrded to the hundrcdths

with digital uLi|...i. ( ri the ()00 teeth, 192 were

photographrd ii, nr ioLlr pcrspcctives: taciirl,
lingual. side. rnd,,erlusal. Labial and lingual
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Standard deviation, central incisors.
ref lection (left); mirror ref tection (riqht).

l)hotoeral)hs Ncl c tillien in color. Lilbial . liDgUal
photogl ill)hs llrc displnvcd togclller to show how
thc Iirrguill ilsl)cct cilll fli,(t th(, sh pc of thc
illcisal itsl)rct.

'l hc Iabial lingLritl imrgcs rlcrc nudc i.onr
scpar-xlc ilnagcs altd (rrntbined rrsirlt I,hokrshr4t.
Siilc anrl rrcclusal lictvs ar.c displirlccl in blucli
ilnd tito to put thc ti)cLls on shilpc.,\ll tccth
\i]Ic phologl-irIhcd \yith it duill I)oillI soul.ce
Hash in a lir:ht box. Thc llhiulanrl lingual intagcs
Ncre lls() l)hot( )g[lphcd usinrlcr.oss polilrizxtioll
to highlight ilrt(]rnill (olor (hill-lctcl.islics. I)Lre
to thc vilst llLlnll)rr ol phtrkrer-aphs. onlv a sclcct
IL,\' ill c in(llldccl in this x.ticlc.

Anterior Tooth Size
'looth DtL'xsLll cltronts \\'ith histr)gt-rn1s \1,1c
l:llicn (\'isit (lcntitlxceis.c()lI, oo ccc(l9S:J to
\ic\r thc to()th nt(,itsrlr(rut(,Dts). r\ stccp nlu
'(^r hiskrut-rnt rcpl-escntcd x sintili[itv ilnl(]ng
l1)oth s nrplcs. I.i)r illl t(x)lh sllI]tplcs. tllcr(, !\ ils
.L glcirlcl rxl ict\' ol' (n c|all lcngth xn(l ( r.o\rn
length as conrDaleil to thc ntcsial.djstal lnd

labirl lingulll \.idths. llccaLrsc lhc tc(,th wcrc
cxtr'ilctcd, it \vas intpossihlc kr tell il this r ar.ict\'
in lengtll \'xs dllc hr incisal rvcut..'l'he nrcsial
ilistltl allcl lltbial liltgL[ll n]cilstlrentctrts \rcrc
trcar-h tirc santc. nraliing tltc tt'eth lllnost squurc
in thosc clintcnsiolls. \\:hcn ric\'inli lllc trn)lil
nlcxsLll.cDlcnts (in thc ollliDc glaDh). a bluc
|crtical linc Icpr'cscnts thc nlcaI nteasltfcntcltt,
N hile a shadetl ul cli is on(, st udrr(l (le\ iilti()n.
'l'ht: nrcilsrrr-cnlcttts frolD lhrlsc f)0o ntu\illarv
incis()ts xrc sintilal. t() l,ltellsurciitcnts fclx)l.lcd
L)\ \\i)eltcl" tlli('n iu th('I(170s.

lrigurc I thl ough I.'igurt, t:3 sltrru cach tootit
iis rcl)r'csL,ntc(i ilt thc hist()grants. 'l'hc t()otll
in thr ntitldlc ol'cirr'lt sct of thcsc liult cs is tltc
c\ilcl ntcillt (ancl rvruld bc rrll)rcscnlc(l h\ thc
l)lLrc Iillrs in tlte histolt.anrs).'l ltc lctl lltcl r-i!hl
tooth ilt cach s(,t tcl)t-cscltt ()ltc c\ll([ strn(]xrLl
dcrilttion lront thL'ntel t. l.ir)nt tlrL,sc inlllgts. lltc
\ridc Iill ict\'oft(n)tll sircs illtd sh upes lhxt c()Ltld

bc coltsidcrc(l \\ ithin llol'lltal ntcilsUrr,n]eltts is

lrridcnt, its thcsc trcth ilt c oIr stllu(lll.d dc|ixlir )n

ftottt tlte nrcrrl

How Functional Component
Aflects Tooth Shape
. \n tclior tccth lrc l)il rt ol r corrtl)lrx chr\\ ilts s\,s
tc'tr. and the shapcsol tccth plil\ l t.olc wjthin lltis
s\stcrrr. ()lten \\'hcn I)coplc (onsidcr tllc shilpc
ol irntL,r-i()r'tccth llt('\'rclcr to the incistrl cdgc.
]lorc a(cUl-illcl\'. ilntct-ior lccth huve au incislrl
lirlgr'. This I idet' consists of thc labial incisal
edgc (lrigulc -1. rcil liues) and thc linsrrill inc isa l

cclgc 1l'igulc {. blLrc lincs). 'fhcsc h\'o cdecs li )rnl
lhc bound;rlics ol lltc ilcisal lirlgc. Ihc linuuul
cdgc, tltich is oltcn ignrrr.cd, is thc lirnctional
(1)Drl)on('rt thal is rlictatcrl bt thc ntalldilrulitr.
inr:isols and br'ltrnr thc paticnt cltcrls. '1'ht laltill
c(l!c is thc ( stlrcti(.ilrcisal erlgc that is sccrt l ltcn
a pclson spc:rlis ot snt ilcs,

l)trfin! chc\\ing. thc nlr)iilll is stutiotllr\.
ir[l thc n]llD(lil)lL'Itores. l)t,st rilrccl in llrssclt s

l'11\'siolog\' of ( )((lusion ilnd I.ichlhililirtir)n in
l()():.r this cl\ cl()l)c ol ltlan(lil)ulilr nt()\'( llcltI
is plirtlat'ilv tlic.tltccl lx tltc lroncs. Itusclr,s,
ilrr(l liganrcrts ()l thc lcIll)1)ronrlDdil)uhr.j()iIt
('l'\1,)). l)arrsorr rlcscIibed lrorr thc tcctlt ruusl

i.s de.lent. lc.h .om lnsidc l)(,nln1'ttchtrot,i!.\ 2;;

Standard deviation. Iaterat incisors. Standard deviation, cuspids. Incisalridge. Diffuse
The infinite variability of enamet surface texture.
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Refracted light. Cross-sections: feldspathic (left); zirconia (center); natural tooth (right). Tooth composition: pulp chamber (pc);enamel (e);

dentin (d); cemento-enamel junction (cej); cementum (c). SEMs: lithium disilicate (upper left); zirconia (upper right); enamel (lower left); dentin (lower

right). Enamelanddentin. Enamel only.

worl( in an cnvclopc olftrnction \\.ithin thc rran-
dibulilr movenent.: Ho$,the teelh occlude u,ill
influencc thcir shapc. The sub.ject of countless

theories, textbooks, selninars, academies. and

study clubs, thc scierlce ofocclusion is corrpler.
Kois described this complex che\\,ing s-vstonl

usingthrec "P's": position, place. and pathrvalii'

The patllwil),, orhow thc teeth come togcrhcr. is

dctcnriocd by the position ofthe m:rndible. The
mandible's tlosition is dctcrnlined bv thc llorlcs.

.joints, muscles, and ligaments of the T\'tJ. The
pathwaythe tccth takc drrringcherving is partially

delined b1, how Lhe rniudibulal incisoN f'rulction

against thc lingu.rl surfirce ofthe maxillarl inci-
sors. The maxillarylingual incisaledge is the rrost
c tical part ofthe dgc (Figure.t) u'ith rcgard to
frxlction. This lingual edge cannot be ignorcd or
placed albitmlily without consideration ofthe
lowcI tceth. When tlre nandible closes during
chewing, the lingual incisal edgc ofthc rrrxillary
tceth must not inte cre with the pathwav ofthe
lowerteeth. The labial incisal cdgc is thc esthetic

cdgc becausc it is \\,h:rt people seeu4ren a pet son

ol movcclas krng ls it rlocs Dot illli'ct hlnction \\,ith

smiles and talks. 'l'hc l)crtion. or placc. of thc
labialcdge is nrosth'rlotcl mincd 1)\, litc illl L.s tl'rctics

nnd phonctics.'l hc labialeclgc can hc lcngthenctl

the lowcr tccth. spccch. ancl lircial esthctics.

In an idt'al sitr[ltion tllc mi]ndibular tccth
worl( in harnlonl \,ith thc nraxilllr') tecth.
Dillercnt shrpes alld sizcs of tccth cNnrlot l)c

intclchangcd \rithout cxrcltrl considerirtion of
how the teetll \\'ill tirnction withiD thc chc\\'inQ

svstcm. Whcu Iestorirlg tcetlr. lhc liDgull incisNl

rccognizing llrd o\:cr'( onring its $'eaknesscs rvhcn

(h(x)sing a lcstor li\,r mrltl'r'iill.
\risible ljght is a firrnr ol ('lL'ctrorlNgnctic

cncrg1." 'l'he clcct|ornllgrrctic cncrgt spoctl tlnl
tangcs frorr eosnric Navcs k) n]tcl nitting curr-ent
(A C). al1(lirl thc nli(l(llc r)fthc spectrlrnr is l snr|ll
portion l(no$,n xs lisihle light. l hc light thxt htl

nlalrs soc is ( (nrl)os(\l of dillircnt willclcngths.
\\'ith thc shortest visiblc Iight \\,avclcrlglh l)cing

violot (:J{t0 nnl) |n(l thr longcst I)cills lc(l light
(700 rlnr). \\hvclcngths snr|llcl thxn:llio nm

rnd lonscl th|n 7oo nn xr(r Dot in thc !isiblc
spcctrunr. Nlicrorvavc and x lirl cnrry\, lr rL'.ilrst

rrr,r, \rIn|l1,..,,r'irvirilrl,,,,l," t r, trr:rt, li, r tt, t-r.
\Vhcn thc wavclcngths ollight sllil<'an objct t.

th(,v nrc vic\\'e(l \\'ith the e1c ancltccogtrizcd as a

spccilic colol ilt thc blirin.'l'hc tYpc ol light an(l

conrposition ol thc objcct vill (li( trtc thc colol.
'l'his is whv it is criticul to undcrstirn(l (olor, light.

trx)th strlrclLrrc. and thc conrpositi()n oftcst()r
ativc matcriIls.

\{hitc light has c(luirl anroLrttts of cach $,ar,o

lcDsth \\'ithin thc visiblo sl)cctnrnr." Light travcls

edge must bc considcrecl lirr functional rcasons

prior to crcnting thc lubial incisal oclgo.

Optical Properties of Teeth
In order to undclstand the rppcar:lncc oftccth, it
is iDrpoftrnt to undelstiDd color'.light. an(l ho\\'

human bcings scc. Chu et al; pr-ovicled a tholougl't

cxplanation 1)f ho$, light nnd color ilfti('t tccth
and l cstolativc nratcl iills. r\n ulldcrstnllding of
thcsc topics \\,ill cnilblc dcDtNl pr'otcssilnlals to

better milnic tccth \\,hen nraking rcskn utiolls Nnd

all()\'them to utilizc il nriltc .l s stlcngths \\1rilc
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Sirona inLab ofrers the onlg fullg-

digital tvorkflow cleared bU the FDA

to millabutment collars/posts, in
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not require the lab to retister with

the FDA. other sustems mag require
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to produce CAD/CAM abutments.
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a resource for assistance with
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Two different teeth with similar color (A2 shade guide in centeD Dentin and enamel

removed (same teeth as in Fig l3)
incisors: facial and lingual views.

central incisors: facial and linqual views. Lateral

Central incisors: cross_Cuspids: facial and lingual views

For more information about the

inLab sgstem, please contact

gour inLab concierge at

Lateral incisors: cross-polarization cuspids: cross-polarization.



in rr stt aiuht lin(, iln(l sllilirs iln ohj(,ct ilt tllr
irDglo ol iI]( i(lrn( r. \\'ltat hlpDCDs to thlt li{ht
\rhcn il strilics tiIi-'oIIit,r.t clcpcnrls r)n thL,t\l)c
()f lighl. tht sLrrl'it(c l(,\tUrc ()i tltt ()bjtct. xn(l
the (()Dtl)ositioD ()l lhc lIc(liunt it is stl.iliilt!.
-\ll obiccts ltetc ,:ijllrlcnl iun()unts {)l ()pilcit\.
tliu]sluccli(!. or trrIsllxrLlt(\'. llrc li!ht \\ill
l-1'llecl l]r( li tirrDt cotllplctch ()pit(lLll ol).ir(ts
llrrd l):lss tltroUUh ( ontpltlrlYtlllIsllxrrnl()h ccts.
li)r trrlrslLr(rlll ()l).ir'('ts \Lt( lt us tr\'th. liaht \\ lll
both rctlc(t ln(l l)irss tltloLrUh.'l'ltis tr pc ol light
is clllc(i rcfritrtcrl light. l ltr wl\ tlrc liuht rt'rrl'ls
Nitltir lhr DrL.(liLtIt is rlllle(lscilftcrinlt. lr) itndlr
slirn(l ho\y lillltl illii,( ts th(,ilplx'xlllncc ()l lrtt]l
rc(luir(,s ilD Ltn(l(,rstlllldin! of r.r'llcrl(1. rcliilct(,(1.
ln(l s(lLtlrfr'(l li!llt.

Ilclk'ctcd light l:icllcclrrl llulrt cI tt,r's tlrc t\l,
lun(l htts tltr li!ht srIsjl jt ttlt)u ill tltr hil( li()ltltr
c!L'. 1'h(, r'(,ti u conlllilt\ r)(ls itn(l (r)n.s.'l ltr r1)(ls

xr(, rrsl)(,nsihlt li)t \ ision lt Lrrr llLhl l,-t rls lrnrl d0
rro[ (lctct]]]iil(,r()L()r. I'ltt,rortCs ur.c r(,sDr)nsil)lr
lirI a ltt,r'son.s rolot- r'isi( )n. llosl l)u )plL, hil\'a () ;
t]lillir )n c()rrcs lhilt lLtc u)lr( (,ntlillr(lr )lr it ( ).:l lllnt
slx)l ( )l lh(, r(,tinu citlLod tlt( li 

^ 
rit (rltLmlis.

'l'lr(,rl' l[r 1]illi,rt,nl t\ l)(,s olrrlltrlr(l li!lt(s. \
nrirr()r rrllcrli()D ()r r.l\'rLLllI r(,].]r(tion h rrs lltL,
slrr))o lfglc ol r'('1lr(t i1)l I us thr iLll!lt r)1 i|(j(lt|( (,

( lriutrfc ; ). 'l ltc sU f lit( t, tc\tLLr(, ( )t tt rtli is lr tlllt l\
irrr!lrlilr (l:jgrrfr 6) u|(l Ntll l)t1)(lU( I ll dill|\(,
|cllcclion..\ srtr()otll. lllrl sL|'irr(c rr ill pr.orlLtt.L,

x nrirt r)r l cll{\'ti1)lt ( l. igUrr' ;). l.lnitntrl surt:t(t.
tc\t ur(,rilt ics !rcllllY ilnLl xlli,(.ts t tr itl)l)r,iiriIi(,
()l'lhr tlrlh. l\v() frsl()rilfil)lts It:t(lt, 1).r)nt llr(,
silrrrc nrllt,tixl lll\ itl)pcur(lilli'rrILJr rk,pr'rtrl
in! ()| tllo tlltlIsc |clk,t lioI SrLrllt.(, lc\1Urr
r)rr rr()noljlltic r('sl()r'illioits is lrltll(,1. tr) ( oIlt1)1.
rr'hirh Irlllirs (r)ltlr.l)LliIg tltr: uDlx,rrr-ltIcc ntot-c
Llillicr rLt

llclfact('(l light .\s iIr.i(l(.nt liglrt tlx\rljn!
llrrou!h sDur o slrili(,s I li'xitsl|(1,n1()l)ir( t sLlrlt
lus il l(x)tlr. jl slr^\ s (lr)\\ | rrnLl hctrrls ( l:llLLrr' ;).
licl'r'lrctL'tl liqltl citn lx' lreusLrr-trl.'l'ltr, tlilli'tr,lr.,:
l)cl\1,.D lltL sl).c(l ()l liglll in ir vil(ULLrn iltd tlrr
spcr',-l ol liglrt iI rr nrt,tiiLrnt is cirll('(l tltt i|(lr,\
ol rclrirLtirr|l.'l ris i. ctpltrilt'd br tlir r(lUutioI
| (:\. \ hrr'-'( islhr,sp,:,cLLrrl ltghlItlrrlrcIrrl]t
lun(l \"'is ilto sl)( cLl rr1 liqltl in lL nlr(iiL I. llrr
irrrl,l'r ol r-rli action ]i)r' irii ls I.OOO:l: ilt rr)nt flsl.
lhr,r'clrlrctivl in(lr\ lor il \(,f\'(lL,ri\r nlLl( rilll
su( h ils iL (lilll||ll(l is lL Ir LLclt it ilhcr' ].{.

S( ttcrcd liqht Liqht t[t\cls tlIoU{]r il

rrrillr|iul in (lrlli,rcIl \\il\s. (lrl]rlt(Linq r)n tltL,

slrLrctur( {rl Iltr rnxt( riiil. l'lrc ]iUhl stuttrIiIg
\\'ilhir tltc |titl(,riill \\ illdcpr'ntl0| tltc rntrlcr.ilr '.
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Standard deviation, central incisors.

conU)osition zlnd the t],])e oflight. Ifthe light is
passilrg tllrougir n honrogcnous rnatcrial. thc
light scattering\\,ill be consistent arld prcdictable.

Clcarwatcr, fol cxalnplc, has a vcr'\, prcdictrblc
and consistent stl'Llcture. Its refi activc index
is 1.33. Not all trilllsluccllt matcl ials. ho\\,c|cl.
are homogenous. or predictablc. The re'fractecl

index aloDe is not the only flctol. Thc scattcr'

ing ollightwithin n tooth u'illbe highlv ir|egular'.

Light will takc an i cguliu piith bccauso of lhc
compositiur of the tooth, the matlix (('atcr). anrl

thc distancc bctwccn thcsc coDrpolrents. Sonlc

materialls have Dlore cornplex st.ucturcs and

matrices. Evcn air u.ithin thc matl ix \\'ill afttct
the scattcring. The human tooth is l combination
ofliquid (watcr) aDd solids (enaDrcl arld dcDlill)
as desclibed below (in "Tooth Cotrposition').
The solid portion oftl)c tooth is a combiDatiorl
ofsevcral crystall,ne sizes and sh|Ipes in an aqu(]

ous mntrix. Thecomposition of tccth $,ill scattcl
light iu difle re D t ways becar.rse they a r-e co m posecl

ofa varict"vofdiffercnt matc'rials, cach havillg its
own refiactive index.

llcstorativc denta! materials have Dhysical
lrd oplical plopcltics lhcl iltcnrpl l,r rrirnic
the propertics of teeth. Nfan: rloderlr ulouo-
lithic ceritmic materials har''c defined precliclable

crystallinc stluctures thatdo rlot scattcl light in

the same Nayas a natrlral tooth. To compcnsirtc
for this estlletic dcficicncy, a dental tcclurician
must layer diflerent colors and opacities of
material. Light scattclil-rg \4,ithin homogcnoLls

monolithic matcrials rrakes the replication of
teeth nearly impossillle. In Figurc u the l-Iatulal

tooth section oD thc right is 0.55 mm thick. Fn)nl
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Standard deviation, lateral incisors. standard deviation, cuspids.

Enamel and dentin
each has its own
unique esthetic and
mechanical properties.
The outer portion of
the tooth is covered by
enamel, the hardest
substance in the body.
Enamel is highly
mineralized,
containing 96%to 98%
inorganic substance.

this cr-oss section it is cas)'to scc thr opticril
conlpl$iitics oftooth stluctulc. l hc fililspathic
ccr-anric cross srction on thc lc[1is ].5 nrm lhiclr
(figruc lrl). This cross-section shoNs thc diftcrent
l:tru's,,1'ttr:,tut'';rl rlrirl,lrl r,',1'-:rr'\ l,','rirri,
llntulirl lccth. l'hc sllrnplc in thc ccrtcl oll. igulc
8 is r rcplica ofthe lclt siurl)le. It is rnatlc llr-,rr
lnonolithic zilror ill.'l'hc zilconia closs-section

shorr's thc r4rtical chullcngcs lr dcttt l tcchniciill
lirccs whcn usiDg this nlatcriirl to nriltch tccth.
Nlonolithic nrltelials l)n\,c gaincd in populiu it)
but plescnt subsl.Dtirl eslhctic chrllengcs.

Tooth Composition
'l hc (orrl)ositil)n oflccth crrn lx,sccn in l,'igLttr'().

'l'hc cor'onal aspccl olthc t(x)th is (onrposcd {)1'1hc

pulp ( hilnrhcr'. (lcntin. ln(l crirnrcl. \\'hilo lho r(x)l

portion ol'the t(x)th colrsists ()l ccnrclttunl. denlin.
lDd the ptrlp caDal. li)r'thr pLlrposc ol'lhis irrti(ir
lhc ccrrcntunl llrd l)ull) \\,ill r()t l)c disclrssc(I.

l.r. rrr,'l :rrrrl rl, rrlirr,:r, lr lr;,- it:,,',r,r rn,trt''
cslhetic rn(l rDcchulticll llr()pcItics.'l'llc r)lllcr
pol tion ol th(, l(n)th is c(^ ('rcd l^ cnarrcl. thc
hardcst sLrL)slaltcc in thc lroclr'.'rr 'lilrilrrrcl is

highh' rrirc|alizi,rl. t\)nlxining (l()t. to 98t. in

or-ganic sul)sliin{rc.'l'hc nrrsl rrbLrrilant nrincr-aL

cornl)onrnl ((X)t ) is hlcl|oxlapatilc. ,lctrliirrs''
dcsclibcd enlrrcl Nith 87t; h\dr'o\)rl)utitc rr(l

I It; \'atcr-- Iillus ct irlr' slticlctrrnrcl is nr;ulc up o1

90tl h\ (lro\\ 1ll)rtilr :I(i +', \\'xtrr'..\lllroLrgh thr
pc|ccntagcs rliller'. it is irrlp()r'lirrrt k) n()k'l hilt thc

cnanrcl hur-il tissuc isc()rrrlx)scd l)irrtiirll\ ol \ritcr.
'l'hc lar cI ol lhc toolh dirccth l)onexth lhc crr rrrcl

is dcntin. \'hich is soltcl ancl rrot c llcsiirle than

enllnrcl. lt is illso sirrrilar-kr.\1'1 har-dcr-than. hotrcr'

anrl is rlnrlxrsccl ol 75r. iu()r'girlric nlltcriirl an(i

20ta orgilni( rnrtcriirl (nrainlv dcntinal collagcr).
'I hc lcnraining 59i is l,utcl arrtlothct trratct ials.rI

Ilrt. rr.r'lit'ir'-li..rr,..lll:r , t1 r'"l .lirri,'.
\\'hcn pcople cxt, thcir tccth rto\'c. llct. cx

pand. attd cotrtllrct. Scpillrllel\'. thcsc l!\1) mxt( ri

als clcntin lLncl cnanrcl rroLrld rrrrt holtl up to

thc stlessas r)l th(, orul cn\'ir-ontrrcttt. Cornbincd.
lhcir' I)r()pclti('s alc tluilr' t'xtr-aor-dinalr'. 1'lrl
.Iiil,,rII, -.IIirIII, l:.r, Il,r',,.,. lr( s,lt,,. r,,.
lluiLrle clcn tin colc.'i his can bc cxlrlrrinctlbl lhe

nrxlulLrs ol cllsticiL). rvhich is thc nreusLttc ttl

ilrl ()l)ic(ts llbilit\ to l-usisl dcli)r'rtrxtir)tt \\'hcn ll



t<rrcc is applied to it. ,\ stifleI matcr.ial Nill ha\'c
il highcl clilstic lltodLllus. liltitmolhas rlt clastic
lnr)duhrs ol roughlv tio (;l)1, \1 hile (lclttiD hlls an
('lastic Droduhls of iU)p r( )ximatcly t+ CPa.r," r By
conlparison, zilconium clioxide (ZrO,), or zirco
nin, hns an clastic modulus of l3{l (iPa; irotr, 197

GPa; ancl d iamond, l0l!5 (iPa.rB

Thc clitical mechanicitl pl opcl tics ollithiuDl
disilic2rte, zilconia, enantcl, and dcntin also plo
vidc thcso strlrcturcs with unique optical pt.oper-
tics. ir" ScanniDgclcctl oll lllicroscopcs (SEXIs) of
these rnatclials (Figurc l0) al(ntg with thc tooth
closs sccLion intagcs (lfigul e 9) makc it app rent
that light will roflcct, refract. ancl scatter.cliller-
ently fbl each ntatetitl. r\ccordiDg to ten ]]oscll
and C(x)ps.rl)$4lcn iitcident light sfl.ikcs a tooth it
scatters sidelvard thruugh the en ucl lion'l one to
scrr'r'rrl ,rillirrrr.lll s. l lrc t rrrrrr u l itscltl :rs sutrr in
Figurc 1l through Figurc 14, prim:irilyacts to scat-
ter light in the bluc rvavclength mDge. \rery little
colorconrcs fiom the ellanlel, but tlte hydl.orTapa-
tite cNstals pcl filrm ir cr-ucial cstirctic fuitctiorlbV
scatteling light. Sc.rttering and absorytion oi liglrt
is much strongcl witllin the dctrtiD. The dcDtin is
the pledolninant detcllninrtlt oftooth color as

seen in Figulc 6 thlough F igLrrc 9 illld descl.ibcd
byZi.jp ancl Len Bosch.i"

Fig\lrc ll shows il cLltaway ofa posterior tooth,
depictiDg thc optical propcltics of dcntin aud
cnanlel. Figurc l2isrcentral incisorwith tltedcntin
remor.cd. Figulc 13 shows two difl!.cDt tcoth th.lt
have a sindlar colol conlpared to an A2 shade gIide.
ID Figulc l,+,the sanlc two tcctlt iLs in Figur.c 13 are

sho\a,n. DelltiD has been rcntoved fi.om the tooth
or thclcft, and enamel hasbccn rcnrovecl fi-oln Lhe

Lootl) (,r lll( riglll. ll is eridt,rrt liorn thc.e irrr gts
thatthc lnajorityolthe color col'nes fiom thc illside
layerof dcrtin.lr Vcrylittle coloremaDates ff om thc
enamcl. The enantelacts primarily as a filtcr, or a
scatterer, in terms of esthetics.rr)

Shape and Appearance
.{s previously cxplaincd, tceth shapc aud appcar.
ancc arc dictatcd by the anntontv ofsLlnounding
tissues, function, and tootlr colnposition.'l'hc
photoglaphic elelnc[t of Lhis study pr.ovides atl
intimate appreciirtion ofthe divcrsity ofteeth in
terms of colors, shapcs, and char.actcr.istics. The
assortcd images show thc vast vnriet-y ofshape
a[d color. Figure 15 through ligure 17 sho$,
thcial and lingualvicrvs, while Figure 18 through
Figurc 2O are captu red us ing cross polarization.
Cross?olarization elininates refl cctions and
concentrates solely ou color'. Side and occlusal

vie\\'s arc sho*'n ji black and $4tite in Figure 2l
thlough Figurc 23 to highlight thc shape ofthc
tccth. I hesc al e the samc tccth uscd in Figure I
through i'igLrre 3.

Discussion
footh shapc and color is conrplicated, divcrse,
.ilrd lascinatirlg. ln an effort to elucidate it, and
perhaps nrnl{c learning citsicr, manv textbooks
havc 0Dcleavored to highlight the contDlonalities
ol te('th.sr lioI exam]lle, solnc tcxtbooks state
ccntriil iDcisors alc 10.5 mm long and 8.5 mm
\ride.rrrr}'li'\ts nlzr! show that celltrnl incisol.s
havc thlce nanelons and ir \\'hite halo.rj Somc
tcrtb(x)ks usc artists' dra$'ings that depict the all
thor's idcal shapc ola tooLh. \\'ith thc incre:rsed
popularitv of Cr\Di /CAN,l, it has become possible

to choosc il kDth shapc lioln an nftilicial digital
librirry Thc tcchnician simplvpicl<s atooth fiom
tlre library,, nlakes it tit thc elnpty space, ard
pushes i1 blrttol).'Ihen. either thc r.estoritioD is

col(n cd with nletullic oxidcs on the outside, or a
small lilve r r)f l,cneering p( )rce la in is added ovcr
the lnonolithic structurc.

In lealit),. tccth lta\,e as many unique char
acteristics as Lhey hilve commonalitics. It is

impoltanI to know and understand these com,
nrorl lities, and they shoLlld bc \.ie\red as a good

starting poiDt-and not au ending point-whcn
dentists and dental tcchnicians restore teeth.
With new lnatcrials being constantly developcd,
de n tal p rofcss ionals rrust compensate byhoning
rr(u skills lo rrolk u ilh such lnaletials.

Conclusion
Teelh play a vital role in people's physical and
cmotional livelillood. As dcrnonstratcd in this
stud),. in addition to the sinilarities amongteeth,
therc is an immense diversity ofteeth. Just like
pcople, teeth havc unique cha.acteristics a11d

individuality. Understlurdirlg this allows dental
proftssionnls to morc cffcc five ly creatc esthetic
restorations for patients.
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