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Ain:]lcrc aE sieiificant difi*mccs innoTholosical ftarurcsofvanons mciaLmd crhni. grouF The
purpose oflne pnscnr rudy {as io ideniii .epbalomedc Dolm ofTwcsl diagno{ic fa.irl tianglc in
i.lonh Enn adolcsccnb or k"n 'nd to ev.luat &e efied of scra.l difrodinm on celh.lonctric critdil

Iullerial6 ,nd meihods: Thc srnplc conprised hrehl .cphalognns bker in nrruril hcad psirion of'10
pupih with nomal occlusiotr (20 girk, 20 boyt T\Yeed disnoiir tnan8lc wrs tuced on each
;cih!rog.* 

"rd 
ir" r.g1"" **c dcasured b (ne ncato$0.5" r1. drh w{e rn.lyzcd by sPss sonwrrc

usins independenr smplcslrens mdHordliig\ rcd
Rdul6: The 1o*er incisoB rvsc sigriiicantly noF proclined rd mmdibular pl{c wes sisnific.dtlv
$ecp* in nonh o$cn lnnnns conpatd to cau.rsians (p<0001). Thc rverage FMl,^ ligle $as
signifi.mtly smrller thrn 65'as poposed by Ttucd (t<0001) There v^ no $iinacal dificmcc r

ea. vrlua of rh bte sCles besem boys and enb Q>0 05)
Conclusion: There re sicnilican! diffcrcnces in celhalonctic nonns ofT*ecd fianelc brwccn lmnims
md CrucasiaDs, shoMng impotut implicarions ii odrodonti. tcrbm! plannin-q wirb rcspcct ro d'e
sisnilican! drffcrcn.cs in ceph.ldnctic nom of lraniais and Cruca
dandards ol each racrl Sroup for o.thodoinc dirsnosis and ftdncn! or malocclusions in rl'rt

Xelnords: CcphaLonctry, Twccd triansLe. FMA, IMIA, lMrA

{Rcccivcd Fcb | | , 09r revised and ..ccpled od l, 09)

facial

bak bcm usd etensively in di.gnosn ud
reaheot plaming of onhodonrc rbnomalfics.
A sinpl!, ipplrcabh and exftmely a.cude
dlagm{ic analysh w.s offcrd i', 1946 by

mn lnc advcnr of .cphrlomerry nsdly 30
yff ago. mrny an.lyscs hive been
presn(ed by vanous inveiigab* aid

T*ccd tu a suillble snide in t.ahenr of
malocclusion!. workingnotelhrn 6 ycds srh
nonext.dion lcchnique, Twecd vas unablc in
ctulring hai,nony md bilmcc 1n more rhrn a
ler of his pa!i6$. Hc hesan anrlyrng rhe
rRatncn! rcsults ud lound rb.! in vitually all
tlc prtienb Dossshg balance md hamoiy oi
fa.irl proponlods, nrndibular incson $eE
uDnghl old brsal bonc. This iindrg Prolokcd
hiD ro fcuc nodds ind phorosmphs olnomal
p*sons *irhour prlious orthodondc nerNenl
1llc result sho*ed rba! in rhe arene! non-
onhonoodc nomal subiect. the inclinalion oftl'e
nandibuld inchoa is 90' in .clstion 1o rhe
mndibul.r bordcr' rle also d.fincd the nom o1
25' ror the Fnnkfon nandibulr anglc and
nand.id of 65' for lne Fnnkfon nand'bulrr



La\ar Jun lut ,tat thad\tt \

'nosor gk i'i subj.ds trirh flcitrLbrixnce rnd

'l\eed 
rs a sunabt! luidc n tr.trrnfln ol

'nrl.ccl!rois workiDg Do.c rhaD 6 y.m riih
no..rftcrior r.d,uquc. T$ccd \!s m.bt. in
crcdn,8 r,amonr- .nd brhncc n more rban r

Hc b!!ro ualling rhc

$! paricns pos.sin! b.linc. md hlmony of
tjcnl |lrorcn,on: mrndibulrf ,i.no,: Mre

Thn rinding P'o!okd
h'n' ro s.Nlrc nodcls Ind photogra sofmr n:l
t.6on; lrrhof{ p'.vro6 .nr'odoifc r.ducir
rh. rsllrs srio{cd rhd nr lhc avsrgc Dor
onriolldnLic nomrl nLbl.d. rlI irl fat oi .r lrir

tr 90' in 'e]|rion ro rlre
rrddrbtrlubordur rk rrs0 d.nicd rhciomi ol
15" Jn, rh. Frrrln ] mrndibtrtr mglc rrd
rardard of 65r ao. rhc Frnkr.n NfdihuLar
mosor rglc n slb ccri *nh t cist b!Lx..c Dd

Alrhoush onhodofrc r.rh. !o!s shonld 6c
rndndurrrzcd 3trd rrir rlclh shorld be posniored
i" rcfulion ro ruomdirs nru.turN\ anl
urrcnDrtrhL lirdo(. I slrnL rcAomblc l1lr

.al oldnsion A r.ov,d.d b.r' faruft lould
dros d.rrr Lyhr mrghl b.oDdnt inrearnrDt
.r nlLo(tltrsions jio\r.lci. rhsu r .ons.ni"
t n ! iflonJnr ro rompm rrtrnr \rtrf r

o.dtrri.i !.s* rh!1 3rc
snnib Ltr dl,m orign. r!. md sc\ $irh rhd.

c.naily. ir n (o1 rcAonrbL. {o trs. Crtrcasiatr
non* lo, odrf foNrrlons Numfous nudicr
hav! sho\r n.irl diff.rctrcs I rlth3lotrrtric
m,rns ofdiircrnr poptrldions' Fo, c\rDln..
Bl..k populdiotr lIs l,i lxLll.ry d.ntuL and
skcrcltrrtrorntrLoi \o I has licd sues$rlll

i 'csurm.nr ol Do\rns
ri3lysn n nor rppli.3blc iaf rhrst sulriccr r

co,nrui,,g r, ixi lnd i\n.nQn childrcn *nh
N.n!L o.clLlioD. Riaz Drvoodi r.d Sau$oni 

'

concLud.d rl,d kmrus hrvc rcr.rscd lol'e.
bnLc[i] prur'sion Ind lcss

olci)i..onpr.d rocxn.rsir's Tfr nudi$ or
cook. rtrd wcioi chmci. cliildren nioRcd ilrr

Sin.c th. noqrholo-sicrl rMlrc\ of rarious
gRn,ps diaLr signili.rnrly.

.oind$xhtc f.crci 10

sntrrio. xbod rh$o noms in difiirenr
so 'e pu$o* ofrhenrc:eir

{udy lvas Ll) ro rl!lin! rhc !lphalomuti. DoIft

rd.kscen$ or i r lrlh .om.l occl'sion .nd
conpr! tnidings Lsnrr rh. T$..d midffds md
(2) to c!.ll'alc thc llltcl ol scxu| dimorphiin
on cepharonicrn c,n$rofrh st.Nr on

Thc Dlrcrirr.oila]n rclo s otropupiLs{irh
notul oc(Lrion lhicli \rer. 3urrbh nr
mh,ve ofonhodoiii. Dcprnflcnr of \l.shnrJ
D al School. TLn rDpLc hrd bccn sclcd.d
nndonnr dn.u3h ,mdoii du{r sr phn! of
l9J0 mrddlc school.hirdren riom dlJlcrcf r rrers
oa MasH,rd llic nc! of rr,$! tcoplc r\
roblhly Mdnnmun
20 grh (n.rn ae. L2 y!r's 4 motrrrN) rlr 1l
b.]snn.a, a:lc |] ych4nronlhs) lhcnir{n

wtrc rs tollows, I I xLl
rrmarcd rccrri n'cs trr !r rri! fi6r moLus hrv.
rr!.i cn'plcd. (ri ,\igk dN. rnrorrr rid.ri rl
rdnioDshLps ll,ilar.nll *nh $cll rLigncd 1.c$.
(.ll ic!!pkbLc nLria1 rclxrio$lnpr ritli tr.'Dal
I p scrl. {,1) i.niil ov{jlL and ovfbir!, (5)
good hc.Lrh. 16l no hRor! of trvour

Only n.gLi!ibLe'obtions

The larenl .cphilolnms ol subt.ds hxd beor
tosirloo $n[ .h! {cdh in

!.nk,! o.d(sion All mdiog,rrhs wfle hrcd
otr r.datc ptrrs. On e.h h.ing. lh. poi s
orbnxLe. Porion 3M vcdof trcr ,nlrkcd ${b
a slrrlr pc..il br one ln\enigrror (s Nl) md
llrtr .he.ked hy rr,c orhq (N{.Pl To niniDize
rli! stur( scd by hcrd posirioning. dr m,dl,ir
oJ doubrc..trlour bitdf rt rnrctrtrc! w:s drilrD
Thln 1rc.d dirsfo{n hcnr fiaigr! lrs
br.ed. as iidicd m Fig I md rhe afgks .f
diis riangLe lr.'e ncasutud ro rhc n.r$t 0sl
All ol (h. t.phrosnns rer. !a.cd by onc
i"vr{ gdor Io !sc$ inlriobscnr rc1fb Lq.
z0 rcpbrrosmN (r0 boys aM 0 gnts) \rcft
seled.d nmlonl) ind trc.d rlr I se.k Thc

ercelt. rerclnc'r oa
consc.udc ncasurcnl.n[ (rdios of .oni.u!\.
rursuremers ssc cqurL ro rl
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Usins SPSS, rhe neansj shn,laid dcviarion,
slanddd cror and 95% confidence inicmls ol
FMA. rMPA and FMrA in bolb soxes nere
calolalcd lndependcnt s.npbs rteis were

sbiisli€lly sisdficmt
dilldhces beNeen lhe msn valNs or cach
urtublc in Im m rn,l Cau.^ian sanpks
Itolcllinst tes in Mulrivanar one way
AxovA was usd ro stody diffcrcn.cs bdvecn
lhc msan values of boys Dd girls in all lhc
vrnables A 5% {0.05) G!e1ms acccpcd.s rhe
levcl of sisnilicancc in lhis $udy.

t.nun ]!u@t.lo t\hdt \

The resuhs of a4nt& neasmmenrs for boys
mdgnh have bem presented in Tables I and 2.
The loserir.isoN wcrc sisrin.mrly noft
poclincd in lnnims ihan Ui. nom prcsenred by
Tweed for caucasian subjeds (F000r). Thc
avcr.se iMPA in dre pEsnr (udy wm l00o for
and 97.7c fo! gift. Ths lrmdibulsFlane.o FH
line wd l0.l' for boys rnd 23.2 fdr sr s. fte
difafleDce sitb cauc.sirn nom war skrisrically
sienifi.ot (p<0.001) The rvdaCc IM1A angle
was ,19 7c for boys md 53.9! for gnk, which
shows sigmficarr difieEnces wnh 65' nom for
FMIA as prcposcd by Twed (p<0001). Thc
rcsulrs ofHotelling\ r$ showed no iathrical
diflerence in mon valu$ of tbe ihree lngtcs
besccd boys and snk O>n 05)

in this study. sc dclincd ccphaloftbic noms of
Tweed ficial diagnostic tiDglc in Nonn Ean
adolcscent ol li$ Thc rcsulr showed tnar
thfle m significmt difaerencs in ccphalondnc
noms of Tled d.nslc bclseen rarirns lnd
cNcasians thai should be considcrcd duing
diagnosis and tahcn. pl.Ding ol onhodoniic

Iig l, Cephrlonetrlc ref.rcncc poinrs
pkns used jn the p.csenr srudy.

SE SD 9s% Corlidence lnt€nal

t 0 t l . 6 l 9.20 2 6 8 33.1
IMIA l . t l 97.7 to2 4

10.19 45.9r 8 9
Ceph.lonehi. nomr or TReed dirgmstic tri,qte for boys.

SE SD 95% Confdcnc€ rntenal

l . 6 l 4..t8 I t 5) 8 2 25
97.1 t .  t l 95.4 r00
51.9 r 8 9 50.1

Trble r: Cepb!l0hchk nom< ofTseed di.soo*ir Fi,4te tor grh.

57.8
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ou samplcs .orsisred dritdren sidr n$i 3ge
or 12-13 yc.n, sid.c nor of (hc onbodonlic
panenr are in 0in age nDgc n,c cephroSnms
werc rakei in natural hcad position, bs.ause ir
has bccn shown &ar rh( tostion has r high
rcliabiliry and inrc$cs plc.ision in diaenosis
dnd teahrent plann'4

one inpotut point 'i ce$aroneri. siudies r
honogcici(y of (hc rnplcs lor n.ial

or rhc trcviotrs studics
evdmred cephalondnc cnori. of subjcds
poscsins domal or ideal occlusio. {Nr'!,

sh,lc oth$ studis such .s Bjo4\'" trscd
smpLes sirh difeient types ofmalocclusion. In
llis ssdy, rc uscd ! sanplc wnh noml
occlusion bc.aus it scms rasonable thal
pcolh Lvnh nomll occlusion rc bcoo
qndidalcs !o extrci cephaLofttic noms of
erch ruc1al ercup. we s.kclcd subj@s sirh
simila' r|c nngc ro clininarc .onhdidory
nndinss due ro age variatioD or subjeds shnh
co icducdhc tuliabiljry of lhe rtsulls
ln this iudy ln*e wm no signinc?nt difierence
in rhc adgtrl.r ncasuftmc.t bdwlcns mlcs
rd ftmrres s,mrlar fitrdii8 hrs bmn rcportcd
by $vedl iNenisaton.''" In.oftanrhe efiecr
of sexual d,noQh6n oi cepb.lonelric notrs
ol difiLrcnr populalioDs has hceo shoM in

cx!frplc, sonc $0d1cs
dmonvm.d . rendency io nore npiehi Lowfl
incGo6 in fenales thad in nal.s L'r'], whilc
orh$ rcponed the revfls nndin-q ?a rr

Thc ncar valuc of lM?A in rhis $udy shotud
thd 6e lo\ycr iicisoN Lvcrc norc prcdrcd it
lhe pEsn( maieial comprrcd to Tveed iderl
re.n laluc. Sinildly, tuaz Davoodi md
SNsoui denonshted a nore prcrrusive face ii
Iiarians conp.rcd ro Amcricans whi.h wasduc
to brdenral prohlotr nd'9 dran thc skcldir
confiAurarion of lranirnl' rrohsion and
fonyard itrclinarion of mandibular incisoG n
subjcct wirh nomal occlusion are in good
aerccmcn! wnh lhc tosulG ol la cl rl. oD
Korm adultsri, Bcn Br$a! c! al. on Jcwsh
.dolcsc.ntrr. sslereng: er al. on Mexican
adultsj, Basinq c. al od Turkhh adulrs:8 and
Itarou and Zachison on S.rdimvid
childrtn' Ii conpanson, Aryyropolis aid
Saus$ni sboqed rhar Greek people harr

pogMrhi. prolilc vrh norc hgually
posirioncd mandibulr. incisoF probrbly due to
conpcdsalion for progn.lbi. badiblc2g
Simi1a1y. Bjork er rl sho*cd IMIA mgle of
90' in Srcdsh I2-13 ycdoldboys.'"
Today. seoeral popdriion pEfeF ftller lips rnd
morc pohsile facid psnlc and denrofacial
prden ihan dxt suggeied by som onnodoonc
s6ndads.l0,31 Therc is an infasine conccm
rmons clinicims abour ihe ftks and
dis!'lvlnbgca ot .rccsivc pronlc na&ning
dNing onbodonric teabent ol srowing
childrci.lo,31 Accoiiling ro rhis ba.kgrcuid- n
is oot rccepbble to modib lowef inckor
inclimrioi oflFnians.oNard Treed nom and
crcarc nor upfuh( lows in.iso^. Thscforu, a(
h$i for c$hclc and probably for funclioml
rcasons. n seems desnabLe to rftmpt ro finish
mon lianirn onhododlc cases witb lM?A or
rpprcximdcu 99'nrhu (han 90' This is vcry
inpotuni wh$ onc 'n*es decision 10 exftcr
sonc lsclh in .ddle$enr onhodonrir padcnh
Indcquare torque of loss incisor in fnn
prcnolar.rtlc(ior cascs rould bc undcsnablc

'fte 
ncan laluc of IMIA wN signincandy

potulaiion co'npared to
Clucasians. This ras duc 10 Foclincd

and stccFr mandlbular
Dlmc dsle in ihis popul.rion. T*eed'
en'phsized rhe inponance of tl'e sze ol rMlA
ir crcalins dcsnable fa.ial enhdi.s and
harmotry or lo*cr racc ii odiodoniic pitcns
He obseaed d,rr the values ol FMIA in Rell
.Eatd onhododrh n'bjoca $cr. vcry sinild.
co6equenlly, bc *alua.ed 100 subac$ snb
balan.c and hrmony of lacial *therics and
tbund rha! lhosc sanplcs whosc lFntfon
ma,dibular a,8rcs wcf h,chcr rhm 30.,
dcnon$ rcd natuB1 conponsa(ion in lower
i,rciso6 incrimrions, shich niinbine,l rMIA

The n'can uluc ol FMA in rhs $udy was
signilica y highcr rh &enomofcrucasirns
N prsented by Tweed. Tbis indicdes slighr
backranl roralion of nandlble i n our ca$s Tht-
finding .ombomks lne Esulb of r previou:
stody dEt showcd dornwaid gbMh of thc
naodibLe and excesive lower anterior racc

Cau.mians' hrse FILA and excesive lo$er
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m(erior lace heiEh o! exccudi occluroo cascs
las teen reporei ir s*cnt srdies ']3 r':

T*ccd' lound lc$ need for exlEdiotr rhm
FMA was 16' 10 25'. Acco'dins to hiF, when
FN'-A was more (nm 30', rhdc would be a need
lor lingual conpmelion of Lrre ld*er incisos
wbich dccrcNcd ffih lm6h ard sencdllY
nadc it necesary
sinila !, Hdund md Bocrr s6ted thar
snisfdory guidancc lor lhc posnion of lorer
i!.iso* tu$ aho take rhe vcnical dinenion

It should be enphasized rha! ditrcrences n .h.
cephalonetic noms of Imnians compared to
Cau.dians s a nomrl dccmence md dos nor
in ihelf inply dy need for onhodontc
teabcn., unks n is acrmp$ied by dcnFl
iftguldiries or n.locclusions lt h inpotut
lor rhosc Fc.roming onhodonric teahcn! of
Innirn childred ro use cephaloncdc noms dt

Finally, i shonld be mthaszed rbat
c.lhalomehy h noE an an tnm 63 scicnce and
esthetics of lhe face should not be Fdged only
by numdc vdues. Thctotorc,lie celhatometic
nonns of !.ch population should be Ned as a
gcncnl 8lideline in diaenosn md habeni
planning of dnhodonlic patmb.

l-Thcic sere sisnificant difiemccs in
ccphalonrEtic nms of Tseen dmele btueen
lranids and Caucasians. Nonn Ead Innla$
hav. moft pmnincnr b.ndibular inciso6,laqer
FMA rd co!$qucn.ly smaller FMIA compred

2-Ttere was no siCnificmt diffcrcnce 'n
cephalonobic noms ofTwesd tris8le b#ecn
Irdian bors and snL, shosrs rhar (hc ctrect ol
s*ual dimorDhism cm b. ignotd in
ccph.loncbic cdterid of rhis populalion
3-The signincan. ditrerences in ccphdomebic
nom bdwccn lianiss md Caucasirns sbow
lha! n is nece$ary to usc $andrrds ofeach Fcial

eroup for oihodontic diaBnoss and rEahent ot
ulocclusions ii rhd popullrion
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