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A study was performed to investigate the degree of similarities and differences
in components of craniofacial complex between Korean twins and normal children
by lateral cephalometric analysis.

Dimensions of S-N, S-Ba, N-Ba, Go-Me, Ar-Go and Ar-Me were plotted
against linear measurement and angles of N-5-Ba and gonial against angular
measurement in twins and control groups.

The lateral cephalograms of twin were composed of 88 twins aged from 7 to
12 : 44 males aged 10.65 and 44 females aged 9.55, while those of 50 normalities
were composed of 25 males and 25 females aged 10.9 respectively.

In order to analyze growth proportion and sexual differences, twins were
divided into 3 groups according to two year age intervals and the author
compared male with female in 3 groups. For the purpose of observing similarities
and differences in twins and normalities by sex, total twins were compared
with normalities.

The obtained results were as follows :

1. There was no difference in craniofacial complex between twins and
normalities.

2. In general, the measurements of male were larger than those of female
both twins and normalities, but there were no statistical significances of
sexual differences in both groups.

3. The growth proportion of mandible by aging was larger than that of face
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in twins.

4. The growth pattern of gonjal angle showed slightly reducing tendency

in twins by aging,

5. There was little difference in the growth proportion of both male and

female.
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1. HREH

X WY HRe N REY EEXE WBRBR K
SHREC] RS BER MEBE3DI EHR S04S
Heon L URHEEIREEIAST o] BARESH
% 228 (44m) o2 FHERS 10 BReIYn EWA
B B & 25624 FHEEHES 10,9 (Table
1 28).

2. MRS

i) ZEE ER : BEER ®Ke XBdE gHee
FIR el viewer desk kel A tracing paper$lel il
2hat o] BAER o) Folxl® REMR R MR E
A =

i) sHBIAE : YT #6004 953 28 6/ 21
@l (linear measurement)z}: 2(Eo] AERYEH M (angu-
lar measurement)<- 3% ch

(1) S-N: Sella turcicas} Nasion [42] Frgt
(2) S-Ba: Sella turcicas} Basion [§e] fngk
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(3) N-Ba: Nasions} Basion fi9] FEgf
(4) Go-Me : Gonionzt Menton < #Hg
(5) Ar-Go : Articulares} Gonion [l Bigf
(6) Ar-Me : Articulares} Menton R BEHE
(7) £N-S.Ba: Nasion, Sella turcica & Basione]
et A
(8) £Gonial : Articulare, Gonion ¥ Mentone] 7%
ahs M
S, N, Go, Me, Arg é} sHINEE RES R HEERRE
Mg srirel M=y EFE BE B9 Basion
2 IEshEA A f\%'L(foramen magnum) 2] Fijfs KT
HEES WHon) Zol: 0.lmm7tx), MAEE 0.1°71A]
Ftasta e (2 1 BF).
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Fig. 1. Diagram of lateral cephalogram showing
6 linear and 2 angular measurements. N,
Nasion; S, Sella turcica; Ba, Rasion; Ar,
Articulare; Go, Gonion; Me, Menton.
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Table 1. The number and age distribution

of subjects.

W Twin Contr(gi)rmality)
\_Cases Ag(eyr )I Cases Ag?yrs) Cases
Male 10.65 44 25
Female 9.55 44 25
Total 10.10 88 10.9 50
I. 5F % &k &

A ORFTY BUE b RmAIHIESY Bifie “mm”, A
By “RE7ol ok,

1 &8 & Bl A kel % dhMfdie U
el LnAY il A S-No] 66.73, 65.26, S-Bael
38.83, 38.81, N-Bao] 96.18, 94.78, Go-Me>] 64.57,
62,30, Ar-Goo] 3843, 39.41, Ar-DMeco] 94,46, 93,18
of olaL F4rd) Mgty SRl Al £ N-S-Bae] 130. 52,
129,90, < Goniale] 129,84, 128.449] Hie &% M
o gl BRI s Ar-God SRS Y-
2ok o foF BT E Bolm 3N G By
ok, @R FARY MMIEE Go-Meo] 2.275.4 »H
# 7l ow] S-Baol 0.0234 7}k # QA Agyfiixie]
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BE BR BRE 5304 Ar-God FHfEEw Bk
22 AEDT F ddos HAY & FoEEs FEE
£ BEYE + wizich

A S BEAAE £BRE 5%44 & HAY
B #2F BET & ddrH(Table 2,7 21).

2. BB By FUEE HET 4 B K
#artke 24 #Emsld ey BF £N-S.Bag 0.34,
< Goniale B+ 1.56, 0.980) &% WAk X
e B7o HffEst doo Ar-Gos dolgt £LN-S.
Bag ZF7 HF A+ B #M5HUES S-No
67.01, 65.98, S-Bao] 40.00, 39.00, N-Ba o] 97.9],
95.4, Go-Meo] 65.42, 64.12, Ar-Goo] 40.17, 40.57,
Ar-Meo] 96.64, 94.37c131x Bire] MAEMAEY
2 N.S.Bao] 130.18, 131.21, ~Goniale] 128.28, 127,
462] RES viebilch BARAAE 2= N-Bao] 2.42

24 A% fon Ar-Goo) 0.424 7% Hgled iy

%0 BE R R 5% 4 N-Batt BE#EE &
EFE 4 Jn HA HBEL HEBes FEE] o
drh. G St BET BRE 5% Hrd £
2 iz BEY £d9t(Table 3,7 ).

3. =K et HE 2502 BinE
gl ol T4 ,Goniale) 0.02 HAHALT. Fied
& HMES kst 288 SEEE h 3EEBAA X
Fo #fEst Ao BHMY AF 2 #EE Go-Med]
2.32, A& A& %= Ar-Goo) 0.07°}givh. Fxe B
By EHES S-No) 68.10, 67.74, S-Baoj 41.79, 39.50
N-Bao] 98.21, 98.81, Ge-Meo] 70.26, 67.94, Ar-Go
o] 41.27, 41.34, Ar-Meo] 101.80, 99.230]3l3 HBi
o) faEefy EHEIfEE  ~N.S.Bao) 133.63, 135.31,
~Gonialo) 128.65, 127.449 RS »dd. & Fiy
fEol 3 B £E LRE 5% oA Go-Mewt #izt
Biyoz HEM & ¥ KA HAL HEM A4
o £ SEitd B B BE HRE LRE 5%
A HEES BREL 5 A=K (Table 4,7 2§).

4. BEFH 2WPWERY : NERBLE] HAEE
Higsbd 2FEBA A BT FHiEs 2F] An
o itk B BEEHAIES S-No] 67.42, 66.01,
S-Bao) 40.52, 39.01, N-Bao] 97.71, 95.80, Go-Me
o] 67.25, 64.07, Ar-Goe] 40,30, 40.24, Ar-Meo]
98.35, 94.770l9lx HLre] ARy HHMEE £N-S-Ba
o] 131.65, 131.42, ~Gomialo] 128.66, 127.862.2 4
BEtAlfERe B— £ #x Ar-Meo} 3.580)9la
Ar-Govl 0.062.24 713 Ao mBRE 5%d49

BLFHEZEY BENAE Ar-Mewt HB ko] g
Hft A BAMY BEK) ¢t @9 2EAY
SEkE BRE 5% AHEHS ZEY & 99t
(Table 5,8 &R).

5. B4R HRH : HEE BLHEE Ar-Godt &
F7F 0.110) & Folw Hfhe] HELS BT A B
o) BAYHHRIES S-Neo] 65.99, 65,90, S-Bao] 41. 42,
39.68, N-Bao] 98.94, 98.14, Go-Meo] 66.38, 66.18,
Ar-Goo] 41.58, 41.69, Ar-Meo] 97.33, 96.410]gliL
B4 MEEM HAEYE £ N-S.Baol 129.73, 129.52,
«Goniale] 127,59, 127.08= 4 &9, FMEEMHAHEE
Bufe) %7 dstded S-Baol B4 ES AR
= 1.7493 S-N& 0.0024 713 Agich. H&pie
THE £2E ARE 54 BET HE S-Bayt Bk
2 27t FEsd 4 HAS B £ #AEY
4 A en FEtd BEANAE £BE S5%d44 %
HAY B £F #ET 5 gt (Table 5,8 2F)

6. WERH BT HEA{ BF : S-N, Go-Me, Ar
-Me, ~N.S.Ba, ~£Gonialg W45 Ee] 7211 S-Ba,
N-Ba, Ar-Go& #RFfe]l Zoh. WAERE HEREH
o] EAyEEIE S S-No] 67.42, 65.99, S-Bao] 40.52,
41.42, N-Bao] 97.71, 98.94, Go-Meo] 67. 25, 66. 38,
Ar-Goo] 40.30, 41.58, Ar-Meo] 98.35, 97.330]Q1%
RIS «N-S.Bac] 131.65, 129.73, ~Gonial
& 128,66, 127.590)g15}. «N.S.Bao] FREeh =7t
1,922 A 14 BRa s S-Bao) 0.92 4 RiELR
o 287} A3 AR ok )
BRI FiHfEzEe] HEdAE
2 HAAA FHEY 25 BET & dgderd St
9 HmEAAR fElEo) 5% o & HE HI Wit
e &5 BEL & A (Table 5,9 2R).

7. MERM TF HEHR LF WERHA HER
o] EHES Heskslsl BUEREE] S-N, £N-S5.Ba,
~Gonialedl A #RBtnct 22 S-Ba, N-Ba, Go-Me,
Ar-Go, Ar-MedlA &= #@Rko] WERF L o
WG BEEEe] RN AIEE S-Noj 66.01, 65.90,
S-Bao] 39.01, 39.68, N-Bao] 95.80, 98.14, Go-Me
o] 64.07, 66.18, Ar-Gool 40.24, 41.69, Ar-Meol
94,77, 96. 41019l I AMEKFRIES £ N.S-Bac] 131. 42
129.52, «Goniale] 127.86, 127.089] H#s 2@
ol & WM FylEs e FEkd BRES £
B 5% A4 2 HES B4 2 58S REY

fagse] 55 =]

4 glglvH(Table 5,9 BM).
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8. W mEihet THE : WhERdA HEHt T
IR SHE B e HER ache THSY R
o] w2 KB fge] ek T~8F Bzl 1I~12FEES

H#ess JkolA S-Nol 2.05%, 3.80%, S-Bao]
7.62%, 1.78%, N-Bao] 2.13%, 4.54%, 2 N-S-Ba

o] 2.38%, 4.16%, Go-Meo)] 8.81%, 9.05%, Ar-Go
o] 7.39%, 4.89%, Ar-Mecl 7.77%, 6.49% % MRE
£ 293 £Goniale Fhel A 0.91%, 0.77%7F Hp
st (Table 6 /)
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o I XGEESERE 95 et f - SRS
BEo o ¥ HERY FHTHS @Rgsk] el A
T~8FEE W 9~10FEE i ll~120FEEe ™ HEESHA
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Hooten (1946)22>0) 3fifi 2 SHatedde X
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< Foestedl RET FHoDL AR v AoH
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By, RSN, BUERY R4 'Y WEd &
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Table 2. The linear and angular measurements on twins aged 7~8

o %‘ Male Female
weésur?. I Mean S. S.€. Mean S. S. €.

Variabhles — |
S—N 66,73 1.78 0.73 65. 26 3.02 0.71
S—Ba 38.83 1.47 0. 60 38,81 3.24 0.76
N—Ba 96,16 2,02 a.91 94,78 4,69 1.08
Go—Me 64,57 3.59 1.47 62.30 3.47 0.82
Ar—Go 38.43 1.9 0.78 39. 41 2.3 0. 57
Ar—Me 94, 46 1.39 0.57 93.18 3.85 0.96
2N-S-Ba 130. 52 3.18 1. 42 129.90 3.25 0.77
«.Gonial 129. 84 4.52 2.02 128, 44 4.14 0.97

Table 3. The linear and angular measurements on twins aged 9~10
T \§\ex Male Female
Measure.

Variables Mean s. s. €. Mean : s. s.e.
S—N 67,01 2,09 0. 49 65,98 2.87 Q.71
S—Ba 40, 00 3.24 0.76 39.00 2.20 0. 54
N—Ba 97.91 2,83 0,73 95, 49 4.38 1.03
Go—Me 65,42 3. 40 0. 80 64,12 2.01 0.47
Ar—Go 40,17 3.92 0.92 40. 57 4.50 1.06
Ar—Me 96, 64 4. 39 1.13 94.37 3.05 0.71
2 N-:S-Ba 130.18 3. 68 0.87 131,21 4,24 0.99
2£.Gonial 128.28 2. 64 0, 62 127. 46 £,.07 1.09
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Table 4. The linear and angular measurements on twins aged 11~12

\\Sex ' Male Female
Measure. -

Varm ! Mean S. s.e. Mean s. s.e.
S—N 68.10 | 3.26 0.77 67.74 2.23 0.79
S—Ba 41,79 3.13 0.84 39.50 4.13 1.46
N—Ba 98. 21 2,72 0.72 98, 81 5.17 1.95
Go—Me 70.26 4.00 1.03 67.94 3.23 1.14
Ar—Go 41,27 3.33 0.89 41,34 3.58 1.26
Ar—Me 101.80 4.70 1.04 99.23 3.50 1.44
2N-S-Ba 133.63 3.71 1.24 135.31 2.43 0,99
.Gonial 128. 65 2.57 0.24 127. 44 2,45 1.22

Table 5. The linear and angular measurements on twins and control group.

Sex

Measure.\ Male Female
- Variables Mean l S J s.e. Mean [ s ] s.e
T | ea2 | 273 | o0 | ss0 ‘ 2.83 0.73
S—N — —
C*¥  65.99 f 2.77 ( 0.55 65.90  2.83 ] 0.52
o n T ‘ 40. 52 | 292 | 077 39.01 | 3. 06 [ 0.87
—Ba
’ 41,42 ] 287 | 0.0 | 39.68 ‘ 3.16 ’ 0.65
T | 977 ’ 2.58 l 0.76 { 95,80 ( 460 | L2z
N—Ba
- C j 98. 94 1 4.66 1.02 ] 9.14 | 392 ) 0.88
. T | e | ses | 1.09 ‘— 64.07 | 293 \ T o3
) Go—Me C| 6.3 | 21 | os | s | 29 | s
e T | 43 | 33 | oss | s | a5 | o
e c | 41.58 | 13 | oy | ale |oan | o
. ‘_ ?J 983 [ 3.89 .01 ]' 9477 | 349 | s
Pir— ¢ | Cci s B 067 | 9641 ’ 316 | 0.6
T ! 131,65 | 3.6 ‘hmf I_ 131. 42 ‘ 3.76 ‘ 0.51
£N-5-Ba ‘ ¢ 12;737 s | os2 | 1282
) ] | ¢ s : | | s a0 | o
LT | mses | o2m | oss | e | sm | 1o
2« Gonial - : ;
c | e | 260 ' os | s | 350 | o

*: Twin, **:Control group(normality)
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Table 6. Growth rate between group 1 and group 3

~ k L Sex Male Female
N —

Variables - — lef (mm, degree) % Diff. (nm, degree) 9%
S—N 1.37 2,08 2.48 3.80
S—Ba 2,96 7.62 0.69 1.78
N—Ba 2.05 2,13 4,30 4,54
Go—Me 5.69 8, 81 5.64 9.08
Ar—Go 2.84 7.39 1.93 4,89
Ar—Me 7.34 7.77 . 6.05 6,49
«N-S:Ba an 2,38 5. 41 4,16
2 Gonial 1.19% 0.91 1.00* 0.77

* Reduction
Table 7. Varxance analysis on twins by sex.

h - - Gr\oup l Group ! (7~8 yrs) é;o;p 2 (9~1O yrs) j Group >3 (11212 yrs) B

Variables | Diff. | t-value| F-ratio| Diff. ¢ 'v*avlue F- régé\‘b:ff - val;e F- rat{&
S—N 1.47 | 146 | 035 | 103 ) 118 | 0.53 | 0.36 | 0.33 | 2.14
S—Ba 0.02 | 0.02 | 0.21 | 100 | 106 | 217 | 2.29 | 1.36 | 0.58
N—Ba D ross | 0,02 | 0.21 | 2042 | 192¢| 0.42 | 0.60 | 0.29 | 0.28
Go—Me | 2.97 | 1.35 | 1.07 | 1.30 | 1.40 | 0.60 | 2.32 | 1.98%] 1.53
Ar—Go 0.98 | 1.84*{ 0,65 | 0.40 | 0.28 | 0.76 | 0.07 | 0.05 | 0,87
Ar—Me : .28 | 135 | 0.13 | 2224 | ve7 | 207 | 257 | .44 | 13
#N-S:Ba : 0.62 | 0.38 | 0.96 | 1.03 | 0.78 | 0.18 | 1.68 | 1.06 | 2.60
£ Gonial ‘; 1.40 | 0.63 | 1.19 | 0.82 | 0.65 | 0.42 | 1.2 0.73 1.09

Unit : mm (linear), degre'e(angulér)' TTU¥p<0.05 ’ i T -

Table 8. Variance analysis on total twins and control group by sex

w, Total twins " Controf growp

Variables - — Diff. O t-value F-ratio Diff. i t-value F-ratio
S—N 1. 41 1. 42 0.94 0.09 0.12 i.15
S—Ba ‘ 1. 51 1.30 0.93 .74 ! 1.96% 0.82
N—Ba | 1.91 1.29 0.31 0.80 i 0.59 .41
Go—Me : 2.18 1.52 1.69 0.20 0.22 0.85
Ar—Go ' 0.06 0.05 0.89 0.11 0.1 .15
Ar—Me 3.58 2. 45% 1.17 C. 92 0.92 1.03
#N-S-Ba ' 0.23 0.16 0.92 0.21 0.18 1.04
£.Gonial ‘ 0. 80 0.64 0.57 0.51 0.53 0. 57
O Unit : mm(linear), degreé(angular) *P<0.05 T T 777 ) )
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Table 9. Variance analysis on total twins and control group.
WS Male \ Female
Variak Diff. % t-value F-ratio l Diff. t-value F-ratio
S—N 1.43 1,64 1.01 0.1 0.12 1,24
S—Ba 0. %0 0.93 1,06 0.67 0.61 0.94
N-Ba 1.23 0.97 0.3] 2.34 1.53 1.38
Go—Me 0.87 1.22 1,78 21N 1.88 0.95
Ar—Go 1.28 1.14 1.04 1. 45 .27 1.34
Ar—Me 1.02 0.84 1. 47 1.64 1.03 1.2
/N-S-Ba 1.92 1.36 0.91 1.90 1.52 1.03
2. Gonial 1.07 B P 119 0.78 0.60 1.19
% Unit : mm(linear), degree(angular)
BETO B FME IR (1970)%)550] £y o+, Houpt(1970) = Fiol B
E#7EET $Hgos T EMFMHES Broadben- ol B WAl Bl ¥ we RESTT o §

t(1931)10, 22(1961)® %o k3l A, MER AT
Brodie(1940)™, Bjork(1951)®, Downs(1952)1%, %
(1968)4 %ol fesl o] Fo] M A SBIEELMEEGIFHT %A FI
BAT gleow] WAERE Heo=m PRstd BERM,
syl ARE U REmy BREST RE
=THE #9 EREE e s WECT FgREE
FEHhEk BLL I WS A% o] Bolx 1 ¢irl. Iwagaki
(1938)28>, Moore and Hughes(1942)3%,
(1933 %o Fme MiHY HAve= HER L Lund-
strém(1954)%0, Stein et al. (1956)4 %S FHgio] &
pabme = fifrke Femistaxt WEEg o= Stein et
al, (1956)% 2 LFE =9 WEE HBlw HE

2 TH {pHsts #ETFERE Bl fFRE
Aoha £gA e

Hughes(1968)26>, Kraus et al. (1959)?®, Nakata
(1967)%4, Nakata et al. (1968)3%>, Nakata et al.
(1973)% -2 sufd, AR, HETHX D REER] H
0o PRV S wEsted BEMeE FRchL
Aot B EEFEEES T N € EERT
B ks (ke 4 drtz Nakata et al. (1968)*%,
Nakata et al. (1973)*® %2 331 o= Dunn et al
(1973)10 2 BIRFEZL ool HESE v 55 dxn
3 o] Scammon and Calkins(1929)%>, Z(1968)%,
Houpt (1970)2® &= B4y MERH = 287t gotx
wag vk Qo =3 BRY REL Fol vt doldd BE

Curtner

SlA ©] wh=coha Birch(1968)®, %:(1968)%, Houpt

s Krogman and Sassouni(1957)30 %= chEE#fi= TEHE
et LEEZ Eohz £EH 2 Curtner(1953),
Horowitz et al. (1960)2®, Burstone(1963)12>, Harvo--
1d (1963)®, Hunter et al. (1970)?", Hirschfeld and
Moyers(1971)20, Nakata et al. (1973)% &2 40 ft9)
] TR FAM EEECES HRstnzA &
X OERR BHH 27 HEeE z RE e

EFES RAERC B BEES TERY HEs
£Gonials B Hi s HER vos TH
el t@ibell =2 R fRel & RS B 4 U H
T8 Bt 11~I2BES g da o] e Stein et
al. (1956)% 2] FHg S1tA s Ao HEpsc, =i
BEETHY £Goniald] WiE: B4 3 0.91%,
0.77%7F WA= g ot B REMNS HHsigo.
of #5#+x Sicher(1952)° 9 Rfgst —HIdvw AEL
F A o= Z(1965)% o] LR A X HemEo]l THE
st ok, I el KT FEKY £ HEEES BT
FfEfEe] BE 2 S BE BR WER T~8F
o] Ar-Go, 9~10-FE£e] N-Ba, 11~12F8£9] Go-Me,.
e rEe] Ar-Me, IR S-Baol HEiko=
FiEs e ol AL WMEB oA Brmy 27t
Firanoss fvte Rt X WERRS FabER-

H£Rste Ao BHT &+ donz Bl i
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