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-5 A= & AuE AFH
cephalometrics?t 4715 olF2 Algte] F
.4 2 AZell A3 g A7/ dovt F2 &2
. #33% ALA (lateral cephalogram) S AHE3gew,
. A=z 9 uhy Ao FAolyt Heixge Ahgel N AFY
V. 4744 o owge ¥F59 o2 st AmARA
V. 5% 9 3t (posteroanterior cephalogram) o]y} 7§ AL
vi.4 & A (basilar cephalogram)2] A% 7]d 3=
e Agel Ugish ae FEAde ¥l
SR ER (height) ¢ 7ol (depth) & H7F3t7l A% A
o2 ojzute g w|dAL HAF}rldE F
I. A z2 Z3iv, o2 4 9 A4 A FAHA ¥
2% withAel W ARE Ay A A=A
olepgt Axeol ot WAL ZE Aol A Aot —1-7“?‘14 & 37 A88 Hart 9
E g kil ok, FHo ERAAS 2F =y dAT F

NPJ
ot
r_?‘
el
T
0

Aol mau) A8} ; 9= 04317]_;(] A2 WS ALLFIA L0
uldo g Fx £ b ohet J5A 9 A oz Az AL AHABE FFPFoz AT
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Adozs Azd FAE offlA7le, olF  udAL 3FYHer FAdug e xol
Azded YolAE Be ojdgo] Hepach.  A4sm s
e Aol vidye mAA JEgew o % AFoldE Y Ay

s E
o
X
L
M
s

AL 4 ot AR Afdle A% 44 flol JEAEE ol FdH ]

@7 mslor shel, 43A ABE A U B AL AT %Lowx 7+

v tAdez vivA $99 FAF g9 A4S AeHE, dAAd %y

AT sobaly] @ AAG BAdel 278 Aol vehd 2xUA AEE AUz

. Feldtel $AnA B} olw) Hrhe %
sl #xE 45 diAe oAb o] € A4 71FA (MSR © mid-sagittal

e 3 2zA Agol &g FRH F7b reference line) & AATE Aol FoI}E, of

o
2
2
o,

b 83y, o FollME 53 FyaAd §F FA S AR Afele EHARY
Al %34 24 (Cephalometric analysis)o] & AL 74A4 & Ut ol=lizAA e AT
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# e, AgAddelye] ¥ v
EE vAAP? FRAP B

Flenat v Aol A=Al oA

A% AL wed, EAY vidA FAdm
P4 2 v A=E vndiL A
o At

steb] AAe FAY o WS U
FAngAlA vl yE eble A 4
Aoz F4E Rele ¥AEF 2AS,
Aoz FAY wdAY SAHFE AR
371 A% 71EE A7 HHAA oA ASFF
T AR oy FALFALY ZAolE &
Hie Adead Foplnz EdTE A
=33l et :

Gdd Hggel ¥Y zAA Ade
Leonardo da Vinciv} Albrecht Durere] =3
of velt glow®, FHA ogtioliAE =
2 AT AT AAE A4 AH =z
7¥538te]  Jackson? & B “dFL2 9
mirror image”tz Amdtgow, Simone
“FEA BAL AA 5§ F¥ b3 FAY
Feid ER"olgtx AF7 ¢} U,
aEy AR AFSRA, g Ax9
obdd vt & Ao, Avld T A
G2 g Holt F4mPANME ojr Hxeo
v Fakgide Aol 4F Hid.
Hasse7} #Hz 2 Froterd 99 wiA$
A& ol#l®, Woo, Harrouwer, Hellman¥
9 AFTH ATl R AgEo] o
s Ag vebddan AAsigeso, A
FolollAl £ Mulick®. Letzer®} Kronman'®,
Viget Hewitt?®, “Kreiborg®} Bjork?) %9
ATl A eolejdt AAE Al T ¥ gio.

Aol A otde] 9% zo]|E wmd
o Foll4, Shah¢} Joshi®, 7'V, Farkas®}
Cheung'?5& $3°] #Z2uv} o adx 3}
gon, Wgl® Mulick®, Hewitt¥%2 =
o] %53 Y Aty Ragezy A=
AaAel 97Ag AASgch. Hewitt¥s

old e A7t ot Fel9 FH¢F Aolod o
e 2 7155k Qo) ok v A
AA ol HFo daAE AFA &% A
A A, old =7 ARF AL =37
g8 AAlel FuFFubad FAAAE of
S3be] ot 7t FARS wF A5 W
Hg vwd Aa, FAHG Ade #HFo] ¢
S 2 Aue v AE vebd 9k sk A
dE9E B 2 AAEE Jeded, o
I wid W oF arvlel A wdy
£ A4£3HA)717] A8 AR GEFo] Aol
AzF FHolA B4 wbrl dojuty] =E
olgtx A3y}, ,

Shahs} Joshi'® 4] & wyez T
A3, &% At FHedA v& 2 v
2o dzAo) oz v HAFA
ctn FAsPou, AAAH obd Tz o
A& Hewitte] dFAgete vz #H4F8
o $350] v% A Bzl Farkass}
Cheung'?2 &% « J+& ¥ldAY A=&
% 7}3t71 918 anthropometry & o] §3te] 4
obFoll sl A7 A, FHFH Aol 3
mmAyEE2 wegony, o ¢Fe] vj& 2
A velgtn kel AR 1/3614 b3 & )
A& 2cte A9

FARE e #AHA AR5 79
37 918 dFolA Letzer®t Kronman'®-&
ARFRUA] FAAAE olgdtd FAA
Ay dkote v Ag 2AE A9 2y
WA obFal ARRAZ dddn djgle
v}, #F 2 Vazquez, Grostic, =18 i F-

onder'7} g wtiA3 FAmFPe A

4 (index) € ¥lad A =iviA2 A ¥
Augs BAZE dSF BdoezA 9o Al
He 97¢ Jelld. Alavi, BeGole, =7
I Schneider'& #3&FA Angle® 2% ¥3x
3 A7y <k v A JAE wlx
2 ARy FaFRuAl FAAAS Haw
FE A& AAag vad Ad F A
D7k spolol dAF e slodshe A st
9] Holg A=ZE 99 ®giAL YehE
Haeta stgden, o ooz Aoke Ao}
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B 2T 399 v FedA A&
- e )=

Stabrun'® juvenile rheumatoid arthritis
(JRA) gtatel AAdelel Az FrRuiad 7
AAE o|gste] stot el W AXE A
74 Az, 5 A 2Reld 38 $4
(right sided dominance) & R @t 332w,
Williamson # Simons'”"E %% ] 4 (pain dy-
sfunction) 3  ®lehA 3kl BAE  Br)9lE]
Aw g T4 FEAAA FAARAE ALt
of ot wliAY g Hrbsm FAAY &
550 vidAs HAol YEAE =AM
A3}, sterel vl A 2%l wzE (muscle
sensitivity) Ztell o}F# AABAE HolA %
S}tz FAY.

AL ATe] 98 FHeEA A
AR RE Ha2g, AR, X-ray films&
o] &3t AY dry skulld AZFste el o=
AAAA ookl bl Eo| B E m=E F{H o=
A&slo] ko),  cephalometrics?t &=
o]FEE o|F o|&ste W] FFE olFT
At Be AFrtEol FRFHUAA TAA
Aukg o] &ate] wlchA & FAF=d N &
AL AAGT AR FARFPGAAL A
AARE o] T e FAHU.

Scott??, Letzer?} Kronman'®,
Saha¢t Joshi'®, Stabrun'®,
Kappeyne®5-& AR FHuALAd  FAAAS
T o) gEle] B A9 oemn, Schueller®: AFE
&}od® Forsberg?, Grayson®%-2 57454
A FAAAE ol g8k, Williamson#t
Simons'?, Kaban®5& ¢ F AAE =¥
o] 235lo] A3ty om, Alavi, BeGole, 7]
i Schneider’®= 272 3 AxFHulAdAd
ARG A AE3te] B

A& A2 e Asied obd wisiA S
APz FHstnA 3 He] ASsn
glt}. Kaban, Mulliken, 283 Murray®+
Z2u583AA AZAA3 panorex, BE
FAAFEGAL AZSAA TE o83t 374
o] &7k Byl AellA 9 3xdd EAE A=Y
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gen stereometrys AT o Z A
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B A3t4 3, Rune?, Sel-
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FHEHE
1] gictm B3y Pk, Graysons-25%
2 4 FAAFEAA FAAAE o]&3
a4 ZolofAel FAA (Skeletal midline)
ARG o g o) ol wAS
3"z BAstgew, Graysons'2
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¥ (cranial border) 3} I A3}EE 3% o m
A AFEE 389 24A4H AgE
& vinge 24 Uty 4 U
Ed7E Zdd asE grtsts Ao ofy
gt F95 2719 Hol§ AdHoz Hrisie
Holez Azl g msixl Yokt

B. iy

EE AT A A gt 4
=& 243 A, 24¢ A8 /1FAez 2183
7l S8 AF A4 7124 (MSR) & F= 844},
EdTNAE F45 AFHT LYo 2A4A
= A2 4 (ZF plane) o] FA7} A2 (crista
galll} & dAse $44¢ Agsigon,
ARl AH7 2EHY AS$ole ZF pla-
ned] SAolsEAez YAAAG. oa
oA AR AFYHT B3] kgye 3
A =l U=,

slad ARl folstrin wekgy’

AEAEE AAY =, KD4300 Graphtec
digitizer& ©]&3}o} Trigem 286V PCol| 7|
o, AA% 3BFE, d=AF [23+E o
BAHAZE 8 5% 247 0.0lmm, 0.01°, 0.
0lmm? 7% %439},

7k, A&A (Fig. 1) ‘
ZF (zygomatic frontal suture?] Z4]A)
Cg(crista galli)
O(ZF planed] F#)
.Os(superior orbital point)
Oi(inferior orbital point)
Si(sphenoid bone9] greater wing} lesser
wing?| JA47ke] ;A)
OB (temporal bone®] petrous ridge & A}
A9 43 oblique line? &)
Fr( foramen rotundum)
ZA (zygomatic arch®] FAlA)
Cd(condylion : 3}e}3}5-9] #Alyd)
Cp(condylar point : 3}e} %9 FA14)
Cm(3}et=}5-9 3244)

Cor (coronoid process)

Po (porion)

Ms (mastoidale)

J jugal process)

NC(nasal cavity®] &2u}4)

UMo (upper miolar point)

Mo (molar point)

LMo (lower molar point)

Lc (lower canine tip)

Go (gonion)

Ag (antegonial notch)

ANS (anterior nasal spine)

Vh(ANSellA #9%& MoE d4& Aol W
A A7 mA)

Ul (upper central incisor edge)

L1(lower central incisor edge)
Me(menton)

Cd, ANS, Me, U1, LI'(# Al&AolA
MSRel| W&l $Ad3te] mAd)

Mid-sagittal reference line
r {MSR)

Fig. 1. Cephalometric landmarks and Construc-
tion of MSR

Y. AZE
a) AA% % (Fig. 2)
1) #9739
1. Os to MSR(L{/Rt)
2. Si to MSR(L{/Rt)
3. OB to MSR(L{/Rt)
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- Fr to MSR(L{/Rt)
. O to MSR (Lf/Rt)
. ZA to MSR (L{/R¢t)
. Cd to MSR{(L{/Rt)
. Cor to MSR(Lf/Rt)
. Ms to MSR (Lf/Rt)
. J to MSR(Lf/Rt)

- NC to MSR(Lf/Rt)
- LMo to MSR (Lf/Rt)
. Lc to MSR(Lf/Rt)
- Go to MSR(Lf/Rt)
. Ag to MSR(Lf/Rt)
. ANS to MSR

. Ul to MSR

. L1 to MSR

. Me to MSR

2)47 o)

20.
21,
22.
23.
24,
25.
26.

Cg-ANS’

Cg-Me’

ANS-Me’

ANS-UY

L1-Me’

Mo to J ~perpendicular (Lf/Rt)

ZF pl-Mo pl (Lf/Rt) ---Umool] A A

Fig. 2. Linear Measurements

-569—

27. LMo to J-Ag plane(Lf/Rt)
28. ] to ZF-Ag plane (Lf/Rt)

3) sty g

29. Cd-Me(L{/Rt)
30. Cd-Ag(L{/Rt)
31. Ag-Me(L{/Rt)

4) dental compensation

32. Ul to ANS-Me plane

33. L1 to ANS-Me plane

(MSRE 2ZA8lw positive, Ho} A ™ pe.
gative) .

b) 7= A% = (Fig. 3)
1) horizontal plane

1. Os plane to ZF plane
. Fr plane to ZF plane
Po plane ZF plane
ZA plane ZF plane
Cd plane ZF plane
J plane ZF plane
Mo plane ZF plane
Go plane ZF plane

L ~3 D Ul e b

Fig. 3. Angular Measurements
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9. £ANS-Me plane to MSR

10. 4ZF-Ag-ZA(Lf/Rt)

11. £Go(Rt)-O-Go(Lf)/2 to MSR
12. £Cd-Ag-Me(L{/Rt)

c) B4 A% = (Fig. 4)

1. Cranial base
-MCm (Rt/Lf)

2. Lateral maxillary region ' triangle Ms
-O-J(Rt/Lf)

3. Upper maxillary region : triangle J-O
-ANS(Rt/Lf)

4. Middle maxillary region : triangle J
~-ANS-Mo (Rt-Lf

5. Lower maxillary region : triangle ANS
-Mo-Vh(Rt/Lf)

6. Dental region : triangle Mo-Vh-U1(Rt/
L)

7. Mandibular region : triangle Cp-Go-Me
(Rt/Lf) .

8. Midface & lower face region : polygon
Cd-Ag-Me-Cd’ (Rt/Lf)

region : triangle Cd-O

N

Fig.- 4. Surface areas of triangles and polygons

A9 AxPEF 395 Fdol YE IFA
FEEe B9 P9 Aolol WY AARE

A2sd wazged, F$35 FHo e
9 5L o e Ad A7E olE3o
v|asldeh. EAAE SAS program= |
L3909, t-test: AWAE AAL A
42710l % 57 st p<0.015ES]
Hox5 ngonz ol9e 54 Al
Ay AWe FEIHA @

Hojy witiA A=E wiasts] $i3ked 1970
o AZAL 3394 FAHAA Afshe
Aol wel FulolA Awe 2 Group A(Fut
%), Group B(&F4H%), Group C(HHHY),
Adpold spto = Group D (FAAR),
Group E(Fat4%), Group F(3erdy)e]
77t 3 group. 2 ¥¥3ts (Fig. 5) olol %
e 1949 434 AASFE Al &5
W w Group® t-test®t GroupZtel F-test®
Axstgdnt. vl 5o A t-testZ
AR, ALFH N2 T3 Aol & FEst
£ F 2 24E 27 AdA 2E 5
o g sk ¥4 (multivariate discriminant
analysis) & A A8+

Group C(8)

—

4

Group A (3) 'L Group B (8) ,L

Fig. 5. Distribution of 19 Cephalometric Land
marks
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Iv. A4

1. AgEd gzF 29 3944 #dA A
59 HolE AZFuwdoz Hrislrl A
group A, Group B, Group C¢& 7+ & ZF-ei
N3 t-testd A4 A7, Group AciAE 3
g2 Z 182 ubo], Group BelAE 835F
3850}, Group ColAd= 8IEF 5350
p<0.001 FF9 & RYaEF HJo=EH,
Group AolA Group CZ Z4E Aldizoez
it A-g Jehde 5o Bk (Table 1).

—

2. APFH HZF7e 994 v A=
o Aol& Asputy oz HrEr] Y8l Group
D, Group E, Group Foll w3l t-testd AA
3 A3, Group DelAE p<0.01 FFAA
3% Hole FFol glaleny, Group E
ol 98E F 3%E-o|, Group Follx& =
£ gZo| p<0.001 £F9 & FAAE Y
o2, Group DolA Group F2 Z4F A&
fdez WAL vehle FFo] Y
(Table 2).

3. AgEd fzete ¥4 A A=
9 ol Hrst7l A Group A, Group

Table 1. Means, standard deviations, t values and significance levels of horizontal linear asymmetry measure-
ment in Group A, Group B, and Group C.

SAMPLES
Variable Normal Group Asymmetry Group T Significance
Mean S.D. Mean S.D.
Ms  asymmetry 3.04 1.92 3.37 2.67 0.70 NS
Group A Cd asymmetry 1.91 1.49 255 1.68 -2.05 *
Go  asymmetry 253 1.75 653 5.06 5.26 bt
Si asymmetry 0.97 0.75 1.30 0.92 -1.98 *
OB  asymmetry 1.10 0.85 1.61 1.05 -0.33 NS
Fr asymmetry 0.66 0.46 0.75 0.62 0.80 NS
ZA  asymmetry 1.29 1.08 1.80 1.65 -1.90 NS
Group B oor  asymmetry 1.70 1.37 3.00 297 280 *
J asymmetry 1.09 0.96 2.14 1.73 ~.3.73 i
Ag asymmetry 2.17 1.69 7.90 5.85 -6.60 ekl
LMo asymmetry 1.07 1.08 599 4.49 -7.46 ree
Os asymmetry 1.33 0.97 1.46 0.92 0.70 NS
Oi asymmetry 2.19 1.49 1.64 1.24 2.00 *
NC  asymmetry 1.04 1.01 1.58 1.31 -2.30 *
ANS  midline 0.34 0.30 0.96 0.78 -5.20 il
GroweC U1 midiine 0.68 0.58 212 139 670 res
L1 midline 0.61 0.60 458 3.51 -7.80 nee
Lc asymmetry 1.26 1.12 8.71 6.54 787 rae
Me  midline 0.51 043 10.55 5.77 -12.13 nre

(NS : not significant, *: p < 0.05, **:p < 001, ***:P < 0.001}
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B, Group C % Group D, Group E, Group
Foll oi3l Group® = t-test® AA3 A,
Group D& A&§ =E groupolA p<0.001
39 & F92% 2AH(Table 3).

4. AYPFAA 9 vidA A=Y ¢H4F
A3st7] 918 Group A, Group B, Group C4
A group® Group D, Group E, Group F¢
A groupel ©H3al 772 F tests A3 A,
Group A%} Group BZtell A3 A& B
o)A ¢keto} Group At} Group Be

el BS ZRew, Group C% Group At
Group BZlole p<0.01 %9 HxE 2

@, vtR7AE Group D9 Group EZtel
A fodAE nolAlE ¢3kevt Group D
3o Group E9 el aA Jelxten,
Group F¢} Group Dy Group EZel& p<0.
001 459 FodxE 2224, Group A,
Group B, Group C, ¥ Group D, Group E,
Group Fel #Zztel #42 vuid A=st 4
#AE Aoz vhebste(Table 4).

5. A 277 54 oA A=
£ wmsly] Y7 t-testdHAE Table 5-7
AAZ, ZEAZ, dAFAZY £o2 A4

. AAZ &EoA LI'-Me'7t p<0.05 <

Table 2. Means, standard deviations, t-values and significance levels of horizontal linear asymmetry measure-
ment in Group D, Group E, and Group F.
SAMPLES
Variable Normal Group Asymmetry Group T Significance
Mean S.D Mean S.D.
Si asymmetry 0.97 0.75 1.30 0.92 -1.98 *
Group D OB  asymmetry 1.10 c.85 1.61 1.05 0.33 NS
Fr asymmetry 0.66 0.46 0.75 0.62 0.80 NS
Os asymmetry 1.33 097 1.46 0.92 0.70 NS
Cd asymmetry 181 1.48 2.55 1.68 -2.05 *
Ms  asymmetry 3.04 1.92 3.37 2.67 -0.70 NS
ZA  asymmetry 1.29 1.08 1.80 1.55 -1.90 NS
Cor asymmetry 1.70 1.37 3.00 297 -2.80 e
GrowE  j  asymmetry 1.00 096 - 214 173 373 *es
Oi asymmetry 219 1.49 1.64 1.24 2.00 *
NC  asymmetry 1.04 1.01 158 1.31 -2.30 *
ANS midline 0.34 0.30 096 078 520 sne
Ut midline 0.68 0.58 212 1.39 6.70 i
-LMo asymmetry 1.07 1.08 5.99 4.49 -7.46 e
Go  asymmetry 253 1.7 6.53 5.05 5.26 ras
Group F Ag  asymmetry 217 1.69 7.90 5.85 -6.60 Raw
L1 midline 061 0.60 458 3.61 -7.80 bl
Le asymmetry 1.26 1.12 8.71 ’ 6.54 -7.87 il
Me midline 0.51 0.43 10.55 5.77 -12.13 il

(NS : not significant, *: P < 0.05,

**.p <001, ***: P < 0.001)
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Table 3. Means, standard deviations, t-values and significance levels of Group A, Group B, Group C, Group D,

Group E, and Group F.

Normal Group

Asymmetry Group

t-value significance
Mean S.D. Mean S.D.

Group A 2.49 1.20 4.15 2.10 483 bl
Group B 1.26 0.43 3.01 3.95 -7.60 il
Group C 1.00 0.34 3.95 2.05 -9.96 wre
Group D 1.02 0.41 1.17 0.48 -1.73 NS
Group E 1.47 0.54 2.13 0.90 4.40 e
Group F 1.36 0.67 738 4.60 908 2L
(NS : not significant, ***: p <0.001)

Table 4. Means, standard deviations, F-values and
significance levels of Group A, Group B,
Group C, and Group D, Group E, Group F
in asymmetry group.
Asymmetry Group
significance
Mean S.D. F value
Group A 166 248
Group B 1.74 1.65 5.67 i
Group C 294 211
Group D 013 0867
Group E 0.64 1.18 67.38 bl
Group F 6.02 4.62
(**:p <001 ***: p <0.001)

9 FoxF e, Mo to J-perpendic-
ular, ZF pl.-Mo pl.%5 4718 +AA] AZ
F5 9 349 FAe] AFFEelA p<o.
001 %9 Fox& 293, dental compen-
sationg Wellle 5% Ul to ANS-Me2
p<0.001 %9 ®YAE ®gew L1 to
ANS-Me& A3 {5 dolA+ w3k
v el Axe F7HE dEbl.

7As AF FEoAE, FHH 8F}E

Mo plane®} Go planesll4 p<0.001 &%

of¥

Solx8 B ow, ZA planed
9], Cd planed} ] plane p<0.05 +F2
qxE vgo. o 4= AFFFT LT
-Ag-ZAE AT 3FEAME p<0.001 T
o fox-E 2l

4 AF FFolAE
region, dental region, mandibular region %
midfacest lower face regionell 4 p<0.001
Zzo HAAE Hgow, o JuiAddME
%3]7?]-—?} Bolz gkt

. el ol Zledshe &l Fol} 7]
9 "} il B4 (discriminant analysis) & 72 3%
% Table 89,1000 AAsFct. FA4el o
3+ wilks’ lambdal: 0197524 EAHoz
Fe4del A= (p<0.001).

p<0.01 &
..ﬁ_

lower maxillary

=
Q45

Table 8 HHEA $HFAAET RAF<
oz A, AAFNA 93.9%7F Tut2A EF

sglom 6.19%7 2% 254 ez b

t}. Table 9= A= 534 H4F HPE4
oA s 5Ho] 4tk el AE 12709 W
2 o 7 wigo] thd A4-(raw canonical

coefficient) & RdF i glew, old A4
o} arle A wWE AdEd F84E vE
ez Adarled 2A%e Fadte €22
veadstgdch. o1 AAZ, Uiy A=AS o
209 wAAZEEo] AddEoen, 1 Fof
A= Me-MSRe| 4q¥# d=T& +H3e
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Table 5. Means, standard deviations, t-values and significance levels of veitical linear asymmetry measurement.

SAMPLES
Variable Normal Group Asymmetry Group T significance
Mean S.D. Mean S.D.
Vertical length
# Cg — ANS' 63.31 3.30 63.29 3.63 0.03 NS
#Cg —Me' 129.54 7.23 128.96 7.39 0.40 NS
# ANS' — Me' 66.24 5.35 65.67 5.06 0.55 NS
#ANS — U1’ 28.47 291 28.02 2.95 0.77 NS
#L1" — Me' 40.99 3.55 39.54 3.60 2.03 *
Mo to J perp. 1.39 1.23 3.34 3.19 -4.01 Al
ZF pl = Mo. pl. 1.00 1.02 279 2.39 4.85 il
LMo to J-Ag pi. 147 0.89 3.12 299 438 i
J to ZF-Ag pl. 1.29 1.02 3.30 2.86 -4.65 bl
Mandibular morphology
Cd-Me 1.73 1.50 10.45 7.20 -8.32 b
Cd-Ag 2.39 221 625 6.83 3.77 babald
Ag-Me 201 1.78 9.20 7.34 £.68 b
Dental combensation
U1 to ANS-Me 0.00 0.85 - 294 227 8.52 i
L1 to ANS-Me 0.03 0.82 0.21 2.35 0.67 NS
(NS : not significant, *: p <0.05, ***.p < 0.001)

(# significant difference in male and female at p <0.01)
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Table 6. Means, standard deviations, t-values and significance levels of angular asymmetry measurement.

SAMPLES
variable Normal Group Asymmetry Group T significance
Mean ~ S.D. Mean S.D.
£ Os plane / ZF pl. 0.77 0.63 0.74 0.56 0.27 NS
£ Frplane / ZF pl. 0.67 0.56 073 0.54 0.51 NS
£ Po plane / ZF pl. 0.47 0.36 0.59 0.40 -1.52 NS
£ ZA plane / ZF pl. 0.50 0.39 0.81 0.684 295 b
£ Cd plane / ZF pl. 0.71 0.61 1.15 1.07 -2.48 *
£ J plane / ZF pi. 1.02 0.89 1.53 1.22 -2.35 *
£ Mo plane / ZF pl. 0.70 0.68 2.80 253 -5.59 il
£ Go plane / ZF pl. 1.17 0.88 2.99 264 -4.61 bl
£ ANS —Me / MSR 0.59 0.83 8.69 4.83 -11.67 e
L ZF — Ag ~ZA 241 1.42 2,50 1.81 0.27 NS
{£ GoR- 0O -Gol}/2

to MSR 0.82 0.61 242 1.60 -6.54 ] by

£ Cd— Ag ~ Me 2.54 1.80 7.00 6.26 -4.80 wav

(NS : not significant, *: p < 0.05, **:p< 0.01, ***:.p < 0.001)
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Table 7. Means, standard deviations, t-values and significance levels of area asymmetry measurement.

SAMPLES
variable Normal Group . Asymmetry Group T significance
Mean S.D. Mean S.D.

Cranial base region

A Cd-O-MCm 31.41 24.49 3159 31.86 0.08 NS
Lateral max. region

A Ms-O-J 86.65 681.48 111.31 112.26 -1.36 NS
Upper max. region '

A J-O-ANS 29.66 28.17 39.41 31.56 -1.64 "~ NS
Middie max. region

A& J-ANS-Mo 2551 20.29 36.25 34.10 -1.91 NS
Lower Max. region

A ANSMo-Vh 12.30 12.15 61.92 50.68 -6.68 ass
Dental region '

A Mo-Vh-U1 3.31 3.83 23.22 18.86 -7.25 s
Mandibular region

A Cp-Go-Me 118.50 84.20 463.87 325.28 - -7.21 e
Midface & lower face region

a Cd-Ag-MeCd’ 186.05 131.26 569.76 456.84 -5.66 il

(NS : not significant, ***:p < 0.001)
{ ® : anareaof palygon, A : anarea cf triangls},

Table 8. - Classification summary of discriminant analysis.

Number of observation & percent classified into group :
actual group

narmal asymmetry total
normal 51 (98.08%)* 1 (1.92%)%* 52 (100%)
asymmetry 5 (10.20%) 44 (89.80%) - 49 (100%)
Total 56 {55.45%)** 45 (44 55%)* 101 {100%)

*. percent of total cases correctly classified: 93.9%

** percent of total cases incorrectly classified : 6.1%
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Table 9. Raw canonical coefficients of discriminating
variabies for canonical discriminant analysis.

variable coefficient
Me-MSR 0.7396
ZF pi-Mo pl 0.3207
U1-MSR 0.3090
Oi-MSR -0.2731
Os-MSR 0.2650
A Mo-Vh-U1 0.2245
L Jpl-ZF pl 0.2087
Le-MSR -0.2032
Cd-Me -0.2020
Ag-Me 0.15691
Go-MSR -0.1477
a Cd-Ag-Me-Cd 0.0859

W : an area of polygon

A : anarea of triangle

Table 10. Group means on canonical variables for
canonical discriminant analysis.

group mean
normal -1.9371
asymmetry 2.0557
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— ABSTRACT —

A POSTEROANTERIOR ROENTGENOCEPHALOMETRIC STUDY
OF SKELETAL CRANIOFACIAL ASYMMETRIC PATIENTS

Ok-Jin Cheon, Cheong-Hoon Suhr

Dept. of Orthodontics, College of Dentistry, Seoul National University

This study was undertaken to investigate the degree of asymmetry in each part of the head
in skeletal craniofacial asymmetric patients, and secondarily to determine the nature of difference
existed between asymmetric patients and normal persons.

The subjects consisted of 49 asymmetric adult patients and 52 normal adults, and the average
ages were 21 years 5 months and 23 years 5 months, respectively. The computerized analyses
of 33 linear measurements, 12 angular measurements, and 8 surface areas from posteroanterior
cephalometric radiograph were carried out.

The conclusions were as follows;

Asymmetry was a common finding in both normal and asymmetric group.

2. When the analyses were undertaken after the head was divided into 3 parts anteroposteriorly
and superoinferiorly in the asymmetric patients, there were significant asymmetries in all
parts excepts in the cranial base region.

3. When the analyses were undertaken after the head was divided into respective 3 parts antero-
posteriorly in the asymmetric patients, the more posterior part showed relative stability
than the more anterior part.

4. When the analyses were undertaken after the head was divided into 3 parts superoinferiorly
in the asymmetric patients, the more superior part showed relative stability than the more
inferior part.

5. Twelve variables indicating asymmetry were selected and the highest ranked variable was Me-
Mid-sagittal reference line. “

Key word: posteroanterior cephalogram, skeletal craniofacial asymmetry, cephalometric analysis,
mid-sagittal reference line.
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