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Table 1. Cleft Types
Sex ]
Male Female
_Types -

Cleft palate

3 4
only
Unilateral cleft
N 26 10
lip and palate
Total 29 | 14

Fig. 1.

Anterior cranial base tength
Posterior cranial base length
Ramus height

Mandibular body length
Facial length

Facial depth

Facial convexity (NA-Pog)
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# ﬂld {ﬂ'l sb 1200 B A RS ahedul (g
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PPoint A Downs” A point -5, Mandibular plane-&
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ﬂ%— CLP{F b Wi Jeheahsd s §ita h i
WS Wov) 2dbed 95% KiEal 99% ko] 4

test5 {rafvh,

Table 2. Mean age and number of the sample

Normal Indi. CLP Indi.
Sex No. | Mean age No. | Mean age
Male | 25 10Y 6m 29 9Y 3m
Female| 25 10Y 9m 14 8Y 7m
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Fig. 2.
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1. Cranial base

Cranial base2} INES M 7] $late] MBSO R2
g ,Saddle angle »} Articular angle, FESEI M0 2 9
"I,

Anterior cranial base length ¢} Posterior cr-



anial base lengthS MZ 3 =6 L MEE-S Table 3,
4,13,142F 7v},

Saddle angle & CLPHo] TRERL )} Bi 43
20 1, BEMe]  gleo, Articular angle,
Anterior cranial base lengthell 4 5. IEE# % CLP
B, IEF#E Bioalo], CLPREE Y kajbo)ol] HEH
o] glelr}. Posterior cranial base lengtholl 4= I
#HiExl CLPRE=le] ARy dodou LESF BL
T H@NEw Lo kg 2A ekyka CLPE
ol A Wi g 2w LT ol Ak 99%
Ko A FE ] U} (Fig. 3,4,5,6).

2. Maxilla

LR itk S IRES 2 flske] 2fH THO 9

R AIE, SNA, NA-PogfL kliu CLP#
ol 4 IERHEcE Bi k3l As) b BiEE vy
L 99% KHEe 4 HEMS 2l Ef§CLPH
ol A FHEES] Lol £58cl. (Table. 5,6,
13, 14) (Fig. 3,4, 5,6)

3. Mandible

N o] R $ERS- ¥ 71908l 5@ THA S 1
WAt oL 204 THE ©| UEMEHBIE-E K=ol S-
NB, Yaxis toc SN, SN-Pogfe] (k¥ #t= CLPRY
o4 W EEZ o)zl ¢stom, Mandbular body
lengthy. EfifEst CLPEES) #RE gigl o3 CLP
B4l BA2b LT Rt ekzk 2A] wpebyheh(Table
7,8,13,14) (Fig. 3,4,5,6). 4} Gonial angles} SN-

Table 3. Linear and angular cephalometric measurements of cranial base for normal individuals

as compared with values for CLP individuals in Male.

Normal individuals CLP individuals
Variables T values
Mean Max Min sD Mean Max Min sD

Saddle angle 124.18) 1310 117.0 4,13 122.57 | 133.5 114.5 5.23 1.2632
Articular angle 146.84| 157.0 132.0 5.56 146.33| 156.0 137.5 5.23 0.3457
Anterior cranial | 53 06] 90| 60 | 217| 6390 720] 605| 270| 02967
base length

Posterior cranial 31.48 38.0 30.0 2.10 33.10 43.1 22.5 4.0 1.9001
base length

: significant at 95% level ( value of t = 2.008)

** . highly significant at 99% level (value of v = 2,677)

SD : standard deviation.

Table 4. Lincar and angular cephalometric measurements of cranial base for normal individuals

as compared with values for CLP individuals in Female.

Normal individuals CLP individual
Variables “T” valu
Mean Max Min S.D. Mean Max Min $.D.
Saddle angle 124,56 | 134 113.5 4.83 122,11 128.6 118.0 3,01 1.7185
Articular angle 146.44 | 156.0 133.5 5.71 1479 153.7 138.9 4.6 0.7652
Anterior cranial
62.

base length 2.66 68 58 2.42 62.77 66.5 59.0 2.51 0.1257
Posterior cranial 3130 38 225 | 3.81 | 2940 36.0 250 331| 14617
base length

* : significant at 95% level (value of t = 2,027)

** : highly significant at 99% level (value of t = 2.717)

S.D. : standard deviation
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Fig. 3. Facial polygons derived from mean Fig. 4. Facial polygons derived from mean

values of normal and cleft male. values of normal and cleft female.
Superimposition is on Sella-Nasion Superimposition is on Sella-Nasion and
and registered on S. registered on S.

normal male normal female

——=== % cleft male ---==: c¢left female

Table 6.  Angular cephalometric measurements of maxillary morphology for normal individuals
as compared with values for CLP individuals in Male

Normal individuals CLP individuals
Variables “T” values
Mean Max Min S.D. Mean Max Min 5.D.
SNA 79.46 86.0 73.0 3.33 76.34 85.5 68.2 4,52 2.9131%*
NAa-pog 7.36 | 14.0 30 | 280 | -1068| 69 | 205 | 574 7.0062%
(facial convexity
. : significant at 95% level (value of t = 2.008)

** . highly significant at 99% level (value of t = 2.677)
5.D. : standard deviation,

Table 6. Angular cephlometric measurements of maxillary morphology for normal individuals
as compared with values for CLP individuals in Female, ‘

Normal individuals CLP individuals
Variables “T" values
Mean Max Min S.D, Mean Max Min 8.D,

SNA 80.22 86.0 74.0 2.79 75.76 83.1 70.5 3.38 4,1510**
NA-

,P'Og . 8.70 17.0 3.0 4,07 0407 8.9 -6.5 498 5.2676**
(facial convexity)

. : significant at 95% level (value of t = 2.027)

** : highly significant at 99% level (value of t = 2.717)
$.D. : standard deviation
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Fig. 5. Facial polygons derived from mean Fig. 6. Facial polygons derived from mean

values of normal male and female. values of cleft male and female.
Superimposition is on Sella-Nasion and Superimposition is on Sella-Nasion and
registered on S. registered on S.
normal male cleft male
---—-: normalfemale  ee---- : cleft female

Table 7. Linear and angular cephalometric measurements of mandibular morphology for normal
individuals as compared with values for CLP individuals in Male

Normal individuals CLP individuals
Vatiables T values
Mean Max Min S.D, Mean Max Min 8.D,
SNB 75.86 82.0 70.0 2,84 7588 85.0 69.0 3.57 0,0229,
Gonial angle 12744 | 136.5 1118 4.81 131.72| 140.0 1215 4.97 3.2106**
SN-Go Gn 35.92 46.0 26.0 5.19 38.33 49.0 29.0 493 1.7412
Yaxis to SN 71.57 79.0 67,0 3.02 71.44 81.0 65.1 3.94 0.1371.
SN-Pog 76.30 81.5 70.5 2.98 75.70 82.6 67.7 3.96 0.6341
Mandibularbody | <396 | ¢80 | s58.0| 2.56| 65.17| 760 | 560 | 3508, 1.3148
length
Ramus height 36.12 38.0 30.0 4.47 34.88 40.5 LZB.S 3.31 2,1716*
. : significant at 95% level (value of t = 2.008)

** . highly significant at 99% level (value of t = 2.677)
S.D. : standard deviation

GoGne F#EER o} CLPE o4 of 2 214 eyt 4, Facial depth & Facial length

a. CLP#e 4 2 T4 BTE} 214 ofe} Facial depth(N-Go) &= (1188 el CLPEf o4 %

wheh, %8 Aghom 158 k) oS 2ol 99% K
Ramus height-= E#toll4 Hef CLP#RA #eell ) HEME0) Jelukoh mE M EWES R

L d) zA Jeluhl IEHE T 4k CLPR A & & LTt HfRchat
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Table 8. Linear and angular cephalometric measure ments of mandibular morphology for normal
individuals as compared with values for CLP individuals in Female.

Normal individuals CLP individuals

Variables “T"" values

Mean Max Min $.D. Mean Max Min S.D,
SNB 76.18 80 71 2.55 76.51 82.8 70.2 3.15 0,3331
Gonial angle 128,04 | 142 119 5.46 137.79 | 1471 125.0 5.70 4.9263**
SN-Go Gn 36.32 47 25 4.56 41.27 49.9 31.5 5.92 2.7305**
Yaxis to SN 71.64 75 66 3.03 70.94 77.0 62.9 3.75 0,5942
SN-Pog 76.28 80 71 2,75 76.56 82.6 70.0 3.26 0.2669
Mandibular body 62.64 71.0 53.0 4.31 61.96 68.0 58.1 3.20 0.4817
length
Ramus height 37.70 46,0 32,0 3.27 34,01 40.7 29.3 2.87 2.0028*

* . significant at 95% level (value of t = 2.027)
** . highly significant at 99% level (value of t = 2,717)
$.D. : standard deviation

Table 9. Linear cephalometric measurement of facial depth and facial length for normal indivi-
duals as compared with values for CLP individuals in male

Normal individuals CLP individuals
Varibles “T” values
Mean Max Min $.D. Mean Max Min S.D.
Facial depth 107.26 | 113.5 100.0 3.35 10585 | 119.0 96.9 6.47 1.0259
Facial length 111,97 | 114,5 104.5 3.28 113.5 127.1 96.5 7.96 0.9471
* : significant at 95% level (valuc of t = 2,008)

+ highly significant at 99% level (value of t = 2.677)
S.D. : standard deviation

Table 10. Linear cephalometric measurement of facial depth and facial length for normal indivi-
duals as compared with values for CLP individuals in Female.

Normal individuals CLP individuals
Varibles - o . “T* values
Mean Max Min S.D. Mean Max Min S.D,
Facial depth 103.58 | 110 96 4.29 98.13 | 107.0 88.9 5.81 3.1303**
Facial length 109.16 | 119 103.0 4,54 109.3 118.0 100.7 5.57 0.0796
*  : Significant at 95% level (value of t = 2.027)
** : highly significant at 99% level (value of t = 2,717)
$.D. : standard deviation,
Al ubEbyie], Facial longthy i8R CLP 862 Bl 22 Al opekyke], (Table, 9,10, 13, 14) (Fig. 3, 4,
Seggstod o sl W RN glelel. Nk & 5,6)

i owud URIEY CLPRE S A T8 Lof
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Table 11. Angular cephalometric measurements of denture pattern for normal individuals as
compared with values for CLP individuals in Male.

Normal individuals CLP individuals
Varibles “T" values
Mean Max Min 8.D, Mean Max Min S.D,
IMPA 91.46 | 101 84 443 . 83.83 | 1000 714 793 4.4432%*
YtoFH 108.70 | 115 102.0 398 98.85 | 114.5 74.5 10.96 4.5125%*
1to5N 101.94 | 109 93 4.42 20.01 | 106.2 66.5 1177 5.0659%*

* : significant at 95% level (value of t = 2,008)
** : highly significant at 99% level (value of t = 2.677)
S.D. : standard deviation

Table 12, Angular cephalometric measurements of denture pattern for normal individuals as
compared with values for CLP individuals in Female.

Normal individuals CLP individuals
Varibles “T* values
Mean Max Min S.D. Mean Max Min S.D.
IMPA 90.84 29 77 4.88 75.82 87.00 67.0 .| 6.27 7.7802%**
1toFH 10868 |115 101 4,17 94.39 | 112 77 1087 5.5106**
1t $N 102,02 |111 91 5.33 88.66 | 108.0 72,0 10.08 5.0881+*

* . significant at 95% level (value of t = 2.027)
** . highly significant at 99% level (value of t = 2.717)
S.D. : standard deviation

Table 13. Sex differences in cephalometric measurements for Normal individuals

Normal individuals

Sex Male (No=25) Female (No=25)
Variables Mean S.D. Mean S.D. T values
Saddle angle 124.18 4,13 124.56 4.83 0.1888
Arricular angle 146.84 3.56 146.44 5.71 0.2509
Ant. cranial base length 63.70 2.17 62.66 242 1.5998
Post. cran.base length 31.48 2.10 33.30 3.81 1.0918
SNA 79.46 3.33 80.22 2,79 0.8747
NA-Pog 7.36 2.80 8.70 4.07 | 1.3562
SNB 75.86 2.84 76.18 2.55 0.4192
Gonial angle 127.44 4.81 128.04 5.46 0.4123
SN-GoGn 35.92 5.19 36.32 4.56 0.2895
Yaxis to SN 71.57 3.02 71.64 3.03 0.0818
SN-pog 76.39 2.98 76.28 2.75 0.1356
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Mand, body length 63.76 2.56 62.64 4.31 1.1171
Ramus height 36.12 4.47 37.70 3.27 1.4264
Facial depth 107.26 3.35 103.58 4.29 3.3805*"
Facial length 111,97 3.28 109.16 4.54 2.5085*
IMPA 91.46 4.43 90.84 4.88 0.4703
1to FH 108.70 3.98 108.68 4.17 0.0173
A1 to SN 101.94 4.42 102.02 5.33 0.0578
* . significant at 95% level (“*t” value = 2.013)
** . highly significant at 99% level (“t” value = 2.686)
Table 14. Sex differences in cephalometric measurements for CLP individuals
CLP individuals
Male (No=29) Female (No=14)
“T” values
Variables Mean S.D. Mean S.D.
Saddle angle 122.57 5.23 122.11 3.01 0.3082
Articular angle 146.33 5.22 | 147.90 4.6 0.9588
Ant, cranial base length 63.90 2.70 62.77 2.51 1.3146
Post. cran. base length 33.10 4.0 29.40 3.31 2.9960**
SNA 76.34 4.52 75.76 3.38 0.4251
NA-Pog 1.068 5.74 0.407 4.98 0.8225
SNB 75.88 3.57 76.51 3.15 0.5624
Gonial angle 131.72 4.97 137.79 5.70 3.5782%*
SN-GoGn 38.33 4.93 42.27 5.92 2.2999*
Yaxis to SN 71.44 3.94 70.94 3.75 0.3959
SN-Pog 75.70 3.96 76.56 3.26 0.7043
Mand.body length 65.17 5.08 61.96 3.20 2.1591+
Ramus height 34.88 3.31 34.01 2.87 0.8862
Facial depth 105.85 647 - 9813 5.81 3.7844**
Facial length 113.50 7.96 109.30 5.57 1.7709
IMPA 83.83 7.93 75.82 6.27 3.3065**
1t FH 98.85 10.96 94.39 10.87 1.2537
1t SN 90.01 11.77 88.66 10.08 0.3684

* : significant ar 95% level (‘“‘t” value = 2.020)

** . highly significant at 99% level (“t’" value = 2.692)
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5. Denture Pattern

LERMEr ) AT EAIES 2o %8k _Lto
FHel 1 to SNAES flEsled CLPR4 1k
WEER e} 44 e s Moo #BMbo) il =
CLPRfol 4 %HHEsicl 453 IMPAL: CLPRF &F
ol 4 o #HA] vpebyte}, (Table 11,12, 13,14)

V. #iF % #%

FE = ERERRE LA Srifel A 7b4 who| fdhas
Biol4t 138 0ke] B, oEUEE HROR 31y
T AR TS ES Be & A, RS
# A u|=ar FEWO EvEE &S UIest g0 9
o F ot Helist At

Cranial baseol|4] Saddle angle & CLP# 4|4
8, % 43 BNt 24 Jebdod 8 FE
e ¢l on] Articular angle, Anterior cranial base
length, Posterior cranial base length= TR BE}
CLPEfel| 4 #HE ¥ %R E Bo|m 91z e} o]
W R Aduss' Levin'” o] WIFCFEES} [ —3)c},

Maxilla®) it HEHEEE el = SNAMo|
1} Facial convexity angle(NA-Pog)-& CLP #fol|4
Rl ol 9 Al ebybel, o]yl #Re Os-
borne', Vora & Joshi?® Graber'™ ™ Swanson®
50| Mk ReE 2oh, Graber'® 52 oj@ RWEF
BHME K7L TWiey SR A% A4S Dusko
o 5-olely M1 Aduss! Ross®® 32 Conservaltive
Surgery® #& wlol = BFH Mol A9 EF
L #HEE vtz @At Krogmen®™ =
AERFEE 6rE7bR 2] H, n&ZIEE longitudinal
studys s}od Conservative surgeryg @15 B 65
7t = catch-up growthz} 9e]vt EEde] IEW
Boz @Hely HmEM ek

Mandible¢] it 5 WRBEES X7 $lsked SNB,
SN-Pog, Yaxis to SNff3 flzE s =d) CLPHfa}
IFgE Rl 4 F e ka2 AR flgdvh olel &
B2 Osborne® Coccaro!] Swanson® 52| F9ks
ol w3, Graber™ 2] $H7R#ER S Rito]
vl Swanson?? & FHe} N-Pog line (Facial plane)
o] o] Tt AL MiEste chin point 7} prognathic
stz ol FE&AS T, Osborne' & MA BEE
#1502 N-5-Gn angled| 4 & #bE Hola &
Lchir £ el Gonial angles} SN-GoGnf-L-C-
LPErell A iEE iR oh of & #ul Fddldl o &
A velytel o] HEESR: Vora & Joshi®®,

Aduss? Swanson** Bimm? Graber!VZ2| WF4E
Bol [ -&Fch. Mandibular body lengthi %% =)
CLPEfell 4 W Efglo] vebuted ozl R+
Levin'”, Vora & Joshi®® Graber® Ross®™ 59
Hacks R e} |al—s)l™, Coccaro!) Pruzansky?® 5
Mandibular body lengthz} ol E£E v} Ross™
29 mandiblet] W E e =)= genetic factors
osf) fEE x| 3. RENY BER s ol genetic factor
k47 THEM T ddev B, nEHGAAT T
SHiTol AT ML b olAle fi A 7he)
il i A

Ramus height1: CLPBell 4 EfELch 44 o)
ehubien] o] $5F - Vora & Joshi®® Levin!” 2] #f
FeERy M—stet, whebd TRERER e} CLPEE of
A TEE MRS RAVE AL o9 AlElT Gonion)
g7 EEdct 2 212 Ramus height7} #m
Gonial areat 5] [MiZx= Hrer o i
.7} remodelingzl .24 A 7= F B2 ¥olc),

Facial length®} Facial depth® ¥ = Facial length
L FER e F R 91990 Facial depthi= ilf
R e ZA vhebyt o KRS LFelAA Al el
Aduss" & Facial depthr} T## 3 ¥ B8 g
o BFA LR AT B MR sk 4
vfolatel oA A Sfopar el

Denture Patternel4 1 to FH, 1 to SH, IM-
PA7l #roal Y4 4k4) 4Alar KEMEHZ 8.9 =0
o] #H = Graber™ " Swanson? Vora & Joshi
s MR 7 -3hd Ross?® &= Mgt &
PHER = = FRihs £ el Lol Fiiso] ik
fEslel Aol BIS msks) ol gy ghulm
EERY

A BFfel wbnmd 0 ZME (cleft palate only) 2]
L to FHe} 1 to SNfjo| E#olgl o} IMPA f52
5% 2okl oknl EFEEC kel FERHE ol 48
o GiHAEA EolAl ¥lo] of »)o) %L Hi
B o= 4 zislcy,

IEFE ¥ CLPRE 2] thGlol] w8 2RE 2o Gi-
anelly” & EFA 8ol 4 13uk4kel o] FH#HE o 4
+ facial proportionel] of &l ZElhel] w2 8kl
Blol w2 2R el WEch 2009 Foeks
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Relx Hukel 2%+ A9 ¥ 5 9o Fac
ial lengthe} Facial depthell 4 BF7+ ¥ e} A4
vlebiic}, CLPEfo 4+ Posterior cranial base
leng:t7F BTt FellA ol ZA Jebybel
=&t Gonial angle, SN-GoGnAIx L a4 =LA
vElyke oy Mandibnlar body lengths BFel4] 2
Al velsk I Facial depth, IMPAYX i Foll4 oS
A vEbgeh & ffeld BFRe) vhd BEE e
s S ¥olm rl. Krogman'w-& 4 (A
A6 108571219 &, 1EMES longitudinal st-
udydl 4 B, & %2RS ¥gbiul Cranial base 2
MR cleft?] sizeol 9814 et <= 910 Cra-
nial base lengthi= {7l whel =ebd = vl
wEdch =3k SNAMY HRIZE RS 9o Fac-
ial heiglht midface depth, Mandibular body lengths}
BFo4 LR} Aoksl FENch EE Krog-
man'®.& 7+-2 o] BEES cleftFR whel |
478ked craniofacial growth@ 3.gk=vl fr e =,
13 #44% (unilateral cleft lip and palate) ¢} 11 #5%4
% (clebt palate only) ol 4= HIHERE Holx ¢
ol Ml BF, 171Z24%E (bilateral cleft lip and
palate) o] A ul # 5B ¥ QoL HiGEs olel &
Wl phgisl go) Walsl WS vavin BRY
t}. Foster® 1= Cleft subjectll4] +TE MRS
MRS Rokie] R4 BTrv} RWER K
Feol WIEAvhy HiFeloul, BT Fbd o
A FiFfEs b BEN el Vora & Joshi®® = T
BT R BTl Bl &Fold of% EHs
chi @5 Elch

743 CLPEfoll 4 Y-fRct L-frl vhd HEHo
BT = HAAS 2atol 1 KIS growth poten-
tialoll BT/ QLA Mol R s AR
I JRRE ob A AWHEsH okow o vk #HEst
glofok & Zlo g B =lch

V. E |

BES ATAEH BIER Ferar B, nE
Mol A AREEM-E k2 5 RIDHERE e &
Bl gt 6ike)4t 13dvI=ke] BF 29Ba KF
14448 Bl HMBARFRIEES &Esld o
Er th 20 ERmOERES BB} Hhet@adsl
of ebgah - FRE Aok

1. Cranial baset IEHWMOER ) B, nBHNE
HHe 2Re gich

2. Mandibular body lengths. E7ICAER s 1,
OHAEFHY £2RE: gl9dos B, nBUER
A BEst wFRel ZA eyt

3. Maxillax B, nEREFHAN AL @F K
FE el Rl o $-3Es EEe B9
o},
4. Gonial angle® EWEAENL B, nE3
FHREANA -9 Ao wFA oS A Jebyt
v},
5. Ramus height = B, OZZERANA Hidt
3 IEEWAERE L Aekel,

6. Facial lengtht E®WAERN B, oBHH
#i¥el wx8l2) Facial depthy EEMWEE HY
vl Aok},

7. Lk, T i B, LBHEHAY  Hhl
HRERE 1ok

8. EEMAERALC B, nEMENAA Hi
féie] 8Lt 8P LT7F HTRel BEKET
7k vh& A}

(& e s B Aft TR 4 HRER
REHER Y FHoor E#ss LARaesg
742 fRE, B T4 RERES, AERSHEE
d, RE—HEA o] BE=en BERKLUE
OO kel el MBS RTJoh)
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A STUDY ON THE CRANIOFACIAL GROWTH OF CLEFT LIP AND
PALATE INDIVIDUALS BY MEANS OF CEPHALOMETRIC
ROENTGENOGRAM

Seong-Wook Hyun, Cheong -Hoon Suhr

Dept. of Orthodontics, Seoul National University

A cephalometric radiographic cross sectional comparative study was undertaken to investi-
gate craniofacial growth in cleft lip and palate individuals.

The material for this study consisted of 43 subjects with operated cleft lip and palate. (29
males, 14 females). The range of age was from 6 years to 12 years. The roentgenocephalometric
values of cleft individuals were compared with values of normal individuals reported by Lee. 28)

The following conclusions were obtained;

1) The pattern of cranial base of the cleft subjects was almost the same as that previously re-
ported for the normal individuals.

2) Anterio-posterior length of the mandible did not show any significant difference but in
the cleft subjects, that of the males was larger than that of the females.

3) The maxilla of the cleft subjects was very retruded and showed very concave profile.

4) Gonial angle of the cleft subjects was very high, especially in the female clefts.

5) The height of ramus was very poor in the cleft subjects.

6) The facial length was almost the same, but the facial depth of the cleft subjects was smaller
than that of the normal individuals.

7) Maxillary and mandibular incisors were severely retroclined.

8) The range of values in the cleft subjects was very variable and the female clefts showed more
distured growth than the male clefts.

..................................................................
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