A M

CHXIImEA 2006;36(1):74-83

QY F=E| DENCH U XBHE 22 A B
ooy

-
[

=

EE FREUAMHSAEIES OIS0IRULE SIAIRE

AMRHO| 2RO &I & O ARIROI IAN =05
U #&= AOICE OFEIMAI 2 MRS H=, SAok=

Y AR OIS 2Aoh)| Slot E+X01 A Ri=2

S0f ADIRQ| S0 AXGIBA B (f HRBIE OER 2
0| YGHME ZR SEEAMHEARIEC = 20 AIRIO|

%= ESWI HE0 0 F0M= =2 NS A=

)
M2 EE FRANMASAR 2M0 B0 SO=M HEAL ZAA 2M0| MZ MEHE L=XE L0t
511 7 UAl Otsd2 NS EDtol 210Xt ot WAL LISt SIAtE & EC FRLAHSARIC! A=K

Ol ANBE JIzC= I8 S&USH(0° ~ 4°) 328, lIg FHUSI(4° <) 3248, I8 RHNS(-6°~ 0°) 318S

MEDIALE. 2 USSR E2 FRUAMMASARD =2 ARIS 2128 20101 A, AN HI= 8=8

MESl & 2 NSRS B BEDNZ 20190 EX
HostOl AENS OISBIAUCH =M 2T} 20 S

=L T T

(e ) [y |

A RO|M= A02)] Rlok HEa B~ 78 Olzst

AR AIEARY 2M00M M O 20 5388t JOIE H0l=

HEXIS0I Z2 AKINGE SAIS! HOIE HOIS 22 1012 2 UUCH =2 017 ZD =0 AFIQ| Sn-N'-Pg'S

=0 SEUAMHEAIRIOIN AL, 5101RB0| Fzgixol 2t

LT O™ s

=T T+

HE LIELH= ANBE THAIGHO! AkSE == IO, =2

AEIO) N'-8n/Sn-Pg'E =3 SEHNMAESAIRIC] NA/APg (facial convexity)2, 211 =2 AHNO
N'-Tra-Me'= 2 SEYAMAIZSAIAIC! FH-MP (mandibular plane)S CHAISIO AIRE 4 QIS 2102 H0I

Ct.

( =R HO: SRLAMASEARL SR AR AZ, =23 24)

IARA: 2

B=YAA ST AEE 375

ZMofstm Anfcfst mASHma / 062-220-3870
kwkim@chosun.ac. kr

e 20004 58 314 / HLFZT+EY: 20065 118
292 / HuxEe: 20064 128 1€

0] =22 20048F £

74

AICHstm of£0178] AI#E BIOf (7EISE”

HAZAC] olg5ol gt AT Akt of
28 gnld U@ Biol FoEA 24A 24!

29 2ol 20 o
YT § AHA ol 1 A g dxA BAS 93
£ ZE ARle] BEAIA T ol A ZE ARG
A gejHE Be AT} o] £olA)A

1931 Broadbent’l] 9]& 2B FEEALA A ZA}

Zlo] 2709 olel], A22 EA 3lolA Merrifield,”

Peck3} Peck’e ¢t dz4 9] AnAd 59 4
(o] s

T8} 31, Burstone,? Ricketts’



Vol. 36, No. 1, 2006. Korean J Orthod

D FRUAMASAE 2A0 E0 AR 2MO| H|D

Table 1. Means and standard deviations of age and ANB of samples

Number of subjects Age (year) ANB (degree)
Male Female Total Mean SD Mean SD
Class I 1 21 32 22.0 40 2.8 0.8
Class II 8 24 32 229 54 6.8 14
Class I 15 16 31 21.8 2.7 -20 17

SD, Standard deviation.
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Fig 1. Reference points on
cephalometric radiograph. S,

Or, orbitale; ANS, anterior
nasal spine: PNS, posterior
nasal spine; Ar, articulare; Ba,
basion; A, A point; B, B point;
Go, gonion; Me, menton.
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Fig 2. Reference planes on
cephalometric radiograph. SN
Sella; N, nasion; Po, porion; plane; FH plane;

plane; Ba-Na plane.

Mp

Fig 3. Angular measurements on
cephalometric radiograph.
Horizontal: 7. SNA; 2. SNB; 3.
ANB: 4. AB/NPg; 5. NA/APg;
6. FH/NPg, Vertical: 7. SN/MP;
8. FMA; 9. articular angle; 70.
total facial height.
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Fig 4. Reference points and lines on facial
photograph. N, Soft tissue nasion; Sn, subnasale;
Pg’, soft tissue pogonion; Me’, soft tissue menton;
Tra, tragion; P point, facial orientation plane.

Table 2. Method error according to Dahlberg’s
formula

Parameter Method error (%)
Tra-N'-Sn 117
Tra-N'-Pg’ 1.09
SnN'Pg’ 2.98
Sn-Pg/'N'-Pg’ 0.54
N’-Sn/Sn-Pg’ 164
Tra-P/N'-Pg’ 0.66
N'-Tra-Sn 0.27
Sn-Tra-Me' 0.62
N'-Tra-Me' 0.94

of thAl AlEa3Tt (Table 2). th&9l Dahlberg's
formulagE ©]-&3t] method errorg ZAFSHH oM,
A7]AM X2 A HA ASA ol Xo' F WA A
X0 n& WHE AlSd ZES5oth

21(X,—X3)°
2n

Me =

I AR 0.27° ~ 2.98°9] method errorE Rgon
SnN'Pg'ollA 7}¢ & 23 gto] Ugta o g
N’-Sn/Sn-Pg’ o] it}

S0 FESAMASAR SAD S0 AR 240/ HiD

Fig 5. measurements on facial

Angular
photograph. Horizontal measurements: 7, Tra-N
-Sn; 2, Tra-N -Pg: 3, SnN-Pg: 4, Sn-Pg/N-Pd’;
5, N-Sn/Sn-Pg': facial convexity; 6, Tra-P/Sn-Pg
; facial angle. Vertical measurements: 7, N-Tra-
Sn; 8 Sn-Tra-Me'; 9, N-Tra-Me'.

S5 FEAIASAR AST S5 AR A
9o BAAMZE 9l SPSS version 11.0 EE:L%
(SPSS Inc., Chicago, IL, USA)E o83l BE
ZgEo] W 9 EFHAE TS, FE AR "ﬂ
AN FEAE SHREE Yl e ASX A A #3F
o] BAA e A% S Y8 ANOVA B4 A8

3} W< (standardized vanables)“ ‘4-.4 7} ot
v g tatel 7 2 e 7] Hland /‘}*9“51“51 ‘jr
o} FRTh x w2 7 ASA,
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| o mgde EFAdelt,

R IEES
52 ERUAAASARCIN T, 15, MF 57
I $94, $44 32 A2 S BEY H
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Table 3. Means and standard deviations of the cephalometric measurements

Variables (%) Class
I (Mean # SD) II (Mean + SD) I (Mean + SD)

Horizontal

SNA 818 £ 25 829 + 40 8l5 + 35

SNB 789 t 25 740 + 137 834 + 35

ANB 28 £ 038 68 + 14 20+ 17

AB-NPg 48 £ 1.3 103 £ 21 -22 + 20

NA/APg 49 + 31 141 £ 40 -53 + 34

FH/NPg 877 + 23 &1 £ 31 922 + 27
Vertical

SN/MP 332 £ 60 358 + 56 318 + 60

FMA 2677 £ 53 300 + 54 238 £ 51

Articular angle 1482 £ 82 1530 + 79 1463 + 44

Total facial height 600 £ 82 630 £ 54 579 + 46

SD, Standard deviation.

Table 4. Means and standard deviations of the photometric measurements and significance of difference

among Class |, !l and Ill malocclusion groups
Variables (°) Class p-value
I (Meagn + SD) II (Mean + SD) I (Mean + SD)
Horizontal
Tra-N'-Sn 792 + 50 826 = 34 793 t 43 0002
Tra-N'-Pg’ 730 £ 27 709 £ 3.1 7.9 £ 40 0.000 ™
SnN'Pg’ 77 + 18 116 £ 24 37 +19 0.000 ™
Sn-Pg'/N'-Pg’ 76 £ 17 107 + 1.9 37 £ 19 0.000 ™
N'-Sn/Sn-Pg’ 155 + 34 215 + 39 72 £ 37 0.000
Tra-P/N'-Pg’ 102.9 + 3.2 1006 + 36 107.3 + 37 0.000 ™
Vertical
N'-Tra-Sn 218 +19 268 £ 19 281 +22 —
Sn-Tra-Me’ 380 + 34 396 + 28 365+ 26 —
N’'-Tra-Me' 658 £ 34 664 + 33 646 t 4.1 —

The horizontal variables were statistically evaluated by using the ANOVA; ™ p < 0.0L

-ﬁ—?ﬂi}a T8t} (Table 3). & =,
w, 1§ F3 @ £34, ’“7‘”4 AS FEE
9 %thﬁ HALE 723 & HA AZ FEE9
Al F3t zlolE BAG Au £HA A& P2 7

Tl BARCR Fog Ao|7} YebgT} (Table

I
=

=

B2 ARG M=
&

o

e

p < 0.001;, SD, standard deviation.

< vl
B

b AT IF 2R RRd A deetEel BF
FAQl A

A £ UEE SNA, SNB, ANB9} Tra
-N’-Sn, Tra-Sn-Pg’, SnN'Pg’, facial plane®)] tj 3}
gstet 2ke] #4F YehE AB/NPg9 Sn-Pg'/N’
-Pg’, facial convexity & WE = NA/APg$t N'-Sn
/Sn-Pg’, profile orientation® Yehl = FH/ NPg<}
TraP/Sn-Pg’2] AIZXE 7to| ZF3F W 72 o]
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Table 5. Comparison of standardized (Std) horizontal measurements of cephalometric radiographs and
photographs in the Class | malocclusion group

Cephalometric varigbles (°) Mean SD Photometric varigbles (°) Mean SD p-ualue
Std SNA -0.08 0.73 Std Tra-N'-Sn -0.30 111 0413
Std SNB 0.26 0.27 Std Tra-N'-Pg’ -0.10 0.01 0.554
Std ANB 0.05 021 Std SnN'Pg’ 0.00 047 0.503
Std AB-NPg 0.08 024 Std Sn-Pg’/N’'-Pg’ 0.07 0.49 0.926
Std NA/APg 0.03 0.36 Std N'-Sn/Sn-Pg’ 0.10 0.50 0.384
Std FH/NPg -0.15 057 Std Tra-P/N'-Pg’ -0.30 0.78 0.242

SD, Standard deviation,

Table 6. Comparison of standardized (Std) vertical measurements of cephalometric radiographs and
photographs in the Class | malocclusion group

Cephalometric variables (°) Mean SD Photometric variables () Mean SD pualue
Std Sn/MP -0.76 1.00 Std N'-Tra-Me’ 0.05 0.93 0518
Std FMA -0.02 0.92 Std N'-Tra-Me' 0.05 0.93 0.672
Std articular angle -0.13 1.09 Std N'-Tra-Me' 0.05 093 0.415
Std total facial height -0.06 0.9 Std N'-Tra-Me' 0.05 0.93 0563

SD, Standard deviation.

Table 7. Correlation coefficient between standardized (Std) horizontal measurements of cephalometric
radiographs and photographs in the Class | malocclusion group

Cephalometric variables (°) Photometric variables (°) Correlation coefficient p-value
Std SNA Std Tra-N'-Sn 0.176 0.336
Std SNB Std Tra-N'-Pg’ ~0.202 0.268
Std ANB Std SnN'Pg’ 0526 0.002 ™
Std AB-NPg Std Sn-Pg'/N’-Pg’ 0.274 0130
Std NA/APg Std N’-Sn/Sn-Pg’ 0.441 0012 7
Std FH/NPg Std Tra-P/N'-Pg’ 0.257 0.155

Y p <005 7 p <001

Table 8. Correlation coefficient between standardized (Std) vertical measurements of cephalometric
radiographs and photographs in Class | malocciusion group

Cephalometric Variables () Photometric Variables (°) Correlation coefficient p-value
Std SN/MP Std N'-Tra-Me' 0.322 0.072
Std FMA Std N'-Tra-Me' 0.367 0.039
Std articular angle Std N'-Tra-Me' 0.194 0.289
Std total facial height Std N'-Tra-Me’ 0.340 0.057

" p < 0.05.
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Comparison of analysis of the lateral cephalogram and analysis
of lateral facial photograph

Sung-Hoon Lim, DDS, MSD,” Ju-Young Cho, DDS, MSD,b Gab-Lim Choi, DDS, MSD,*
Kwang-Won Kim, DDS, MSD, PhD*’

Analysis of lateral cephalometric radiograph (cephalogram) has been used routinely to evaluate
skeletal and dental relationships, but analysis of the lateral facial photograph has not been used
frequently for evaluation of skeletal relationships. As concerns about harm of X-ray irradiation increases,
this study was planned to evaluate the possibility of substituting analysis of the lateral cephalogram with
analysis of the lateral facial photograph by comparing these two analyses. According to the ANB values
from cephalometric analysis, subjects were divided into three groups: Class | malocclusion group (n =
32). Class 1l malocclusion group (n = 32), and Class Ill malocclusion group (n = 31). After measurements
of angles indicating horizontal and vertical relationships of the maxilla and mandible on the lateral
cephalograms and photographs, differences between Class |, Il and Il groups were evaluated. To
evaluate the similarity between two similar values in the cephalograms and photographs, t-test using
standardized variable Z and correlation analysis were performed in the Class | malocclusion group. The
results showed that 1) SnN'Pg’' on the photograph can be used to evaluate the antero-posterior
relationship of the maxilla and mandible (ANB), 2) N'-Sn/Sn-Pg' on the photograph can be used to
evaluate facial convexity (NA/APg), 3) Sn-Tra-Me' on the photograph can be used as a measurement
similar to FMA. In conclusion, partly substituting lateral cephalogram analysis with lateral facial
photograph analysis was possible in the evaluation of the maxilla and mandible.
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% Key words: Cephalometric radiograph, Facial photograph, Cephalometric analysis, Skeletal
relationship
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