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Fig. 1. Head Posture Aligner(A) and Pupil Position Marker(B)
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Fig. 2. The positioning of metal markers used in this study. A, frontal

view, B, lateral view.
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Fig. 3. Tracings of frontal photo(A) and PA cephalogram(B)
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Fig. 4. Tracings of lateral photo(A) and lateral cephalogram(B)
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Ph-Me', Pog'-Me'2 228 5% o|Ae] Zlo]l& H.tHTable 1).

AEAE5E ot vludt 23 Zy-G-Go 59 Glabella angle 2|8t |
ol7b gAY Apol7b duEtE exkE 5% oW #E AeolE HAH
Zygomatic angle® 4= Me'o] X3td F ol A& 10% o] Ao
E XY o Gonial angle® EE &0 23S 5% o] AolE HY A
Gog JAHORE 3dte] Zy, G, Ph, Pog'?} o|F ZtEo|A e BT FshApxl
o] Ztw7F Z1 04 Pog'-Go-Me' ZHert FRMAMVIFAAZIAG Y] 47t o A
A YEbT) Philtrum angle 2% 2Fo]7F 9AY 5% SxF& olule &
zol gk W3 0 Chin angle¥} Submandibular angled]l A% Goo] ¥3t% 43+
SoAnt & zpolE YERHATHTable 2).
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Table 1. Comparison of linear measurements between frontal photo and

PA cephalogram (n=25)

(unit: mm)

Photo Radiogram Difference p value Diff%r%e)ntial
G-Me' 145.50+7.79  148.93%£7.73 2.8912.40 0.000™ 2
G-Ph 84.14+5.84 84.641+6.34 0.50£1.26 NS -
Ph-Pog' 41.57+4.64 41.88+4.33 0.31+1.19 NS -
Pog'-Me' 20.10£3.24 22.11+4.01 2.02£1.71 0.000™" 10
G-Zy 75.34%5.99 76.95+6.25 1.61+1.83 0.000™ 2
G-Go 126.62+£7.16  134.28+7.26 7.66%£3.17 0.000™ 6
Zy-Go 57.94+5.76 63.82+5.76 5.88%£2.19 0.000™ 10
Zy-Ph 57.62%7.93 59.85+8.37 2.23%£0.92 0.000™ 4
Go-Ph 64.58+4.56 72.2014.26 7.63%£2.10 0.000™ 12
Zy-Pog' 85.06%8.52 87.10+8.66 2.03%£1.07 0.000™" 2
Go-Pog' 58.05%+4.53 63.19+4.46 5.14£1.59 0.000™ 9
Ph-Me' 59.55+8.02 63.95+4.22 4.40%8.86 0.020" 11
Zy-Me' 102.30£6.38  105.77+6.66 3.47£1.81 0.000™ 3
Go-Me' 65.63+4.30 69.99+4.61 4.35£1.70 0.000™ 7

NS, Not significant, “;p<0.05, = p<0.01, ™, p<0.001
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Table 2. Comparison of angular measurements between frontal photo

and PA cephalogram

(unit: °)
Photo Radiogram Difference p value lefe((ryoe)nmal
Glabella angle
Zy-G-Me' 40.08+7.41 41.92+7.94 1.13£0.96  0.000™ 3
Zy-G-Go 14.2616.75 17.8412.28 3.57£1.96 NS -
Go-G-Ph 27.04£1.99 28.40£2.25 1.36+0.91  0.000™ 5
Ph-G-Me' 1.03£0.78 1.0310.86 0.00+0.41 NS -
Zygomatic angle
G-Zy-Go 148.12+15.31 148.69+16.14 0.57+7.11 NS -
G-Zy-Ph 79.194£12.71  77.29+12.99 -1.89+1.78 0.000™ -2
Ph-Zy-Pog' 26.50£5.97 25.16£2.00 -1.34%£6.23 NS -
Pog'-Zy-Me' 6.10£1.45 6.66+1.55 0.57£0.94 0.005" 11
Me'-Zy-Go 35.29£5.55 39.57+4.74 4.28+5.09 0.000™ 15
Gonial angle
Zy-Go-Me' 112.2147.68 104.97+£7.75 -7.24+2.51 0.000™ -6
Zy-Go-G 19.03+9.15 17.304£9.13  -1.72+1.10 0.000™ -12
G-Go-Ph 36.961+4.88 34.25+4.52 -2.71+£2.05 0.000™ -7
Ph-Go-Pog' 39.19£3.39 35.17+£3.62 -4.01£1.30 0.000™ -10
Pog'-Go-Me' 17.04+3.85 18.24+3.99 1.21+1.54 0.000™ 8
Philtrum angle
G-Ph-Me' 179.61£2.80  180.31£3.27 0.70£1.56  0.034" 0
G-Ph-Zy 59.561£6.07 60.30£6.23 0.78+1.81 0.040" 1
Zy-Ph-Go 56.49+5.89 57.05+6.24 0.56+1.89 NS -
Go-Ph-Pog' 61.70£5.45 60.79£5.49 -0.91£3.39 NS -
Pog'-Ph-Me' 2.15+£1.56 2.04£1.51 -0.12£1.00 NS -
Chin angle
Ph-Pog'-Me' 176.70£6.50  177.13%6.64 0.42£3.00 NS -
Ph-Pog'-Zy 36.53+4.89 37.37+5.32 0.84£1.31 0.003" 2
Zy-Pog'-Go 43.5917.16 47.92+6.80 4.33%£5.19  0.000™ 11
Go-Pog'-Me' 103.86%£9.32 97.82+9.10 -6.03£6.62 0.000™ -6
Submandibular angle
Go-Me'-G 60.28+4.81 64.42%+4.70 4.13£2.17 0.000™ 7
Go-Me'-Zy 31.55+4.62 35.46%4.90 3.91+£2.19  0.000™ 13
Zy-Me'-Ph 29.20£4.76 29.65+£4.96 0.45+0.88  0.020 1
Ph-Me'-G 1.31+1.12 1.42+1.30 0.11£0.96 NS -

NS, Not significant, ~;p<0.05, ; p<0.01, ™, p<0.001
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Table 3. Comparison of area between frontal photo and PA

cephalogram
(unit: mm?)
Photo Radiogram Difference  p value lef?(r%e)ntlal
G-Zy-Ph 2140.70+£396.05  2177.78+375.06 37.07£75.27 0.021" 2

Zy-Ph-Go 1557.89+261.01  1789.80+279.44  231.92+98.93 0.000™ 15
Go-Ph-Pog' 1212.97+£202.41 1273.09£221.82 60.12£188.99 NS -
Pog'-Go-Me'  552.24£129.61  659.64+157.04 107.40+154.35 0.001" 31
G-Pog'-Ph 129.72490.76 ~ 131.03%£100.45 1.31+46.76 NS -

NS Not significant, ~;p<0.05, ', p<0.01, ™ p<0.001

AASZS Bt 59U FgAR I S5 FRUAAFAAR S vlagt A
Aoz £ AXE Bo F9r} Profile Aol 99 G-Ph 5 57 3=}

frolgh zpolE HolA| ggkom G Zy, Me', Gogs d4g 371 3
g'% Zy, Gosx 44T 2/ FES 2AE 5% oo A2 AolE R

Po
ol "kA Zy-Go, Go-Me', Zy-Pha 228 5% o]3e] Ao]lE H S tH(Table

AEAEE Fote] vlagt 23 Glabella angled| A= Ph-G-Me'S #|<] s
3 5ol BF Z zolE HEH 53] Zyst ##Hd Zy-G-Go, Zy-G-Me'
Z+zZF -18%%F 66%9 2 228 HAUL Zygomatic angle®] A9 Me'-
Zy-Goe folg ztol7b A G-Zy-Go2 A& 5% oo 2 Aol&
HA o profile’de] + A Zy7t o] ¥+ G-Zy-Ph & 3¥d&HAAE A&
8% olike] zfolE H. T} Gonial angledl A+ Ph-Go-Pog'e 2|3 2ol =
Holx] gkgkom Me'e] ¥3tH Zy-Go-Me', Pog'-Go-Me' 2a+& 5% w4t
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o] 22 ztolE B G7F 8% Zy-Go-G, Ph-Go-Gi= A& 10% ©l%
o] ZFo]lE H.YT}. Philtrum angleo] A+ Pog'-Ph-Me'qF 938k x}o]E H.o]
AR YA 43RS B QAHE 9% o] AolE Hlow 535
G-Ph-Zy& 26%% & #ke]E HATE Chin angle®] %9 Ph-Pog'- Me'
Frolgh ZpolE Holx kot 1 9]¢ 3FEAM = QXS 7% o] Aol
= HYEY E3] Ph-Pog'-Zye 28%¢ 2 #o]l= H.S Tl Submandibular

angled| A= 4855 Zy, Gool X3td 33 &o] & o35S H I tHTable 5).

i b}

_14_



Table 4. Comparison of linear measurements between lateral photo

and lateral cephalogram (n=25)

(unit: mm)

Photo Radiogram Difference  p value Diffe(:(r%e)ntial
G-Me' 159.21+8.33 158.57+7.97 -0.64+1.54  0.048 -0
G-Ph 90.98+5.93 90.92%6.02 -0.05£1.22 NS -
Ph-Pog' 45.65%+5.45 45.35+£5.47 -0.30£1.36 NS -
Pog'-Me' 30.10+4.14 30.09+4.43 -0.01£1.04 NS -
G-Zy 63.2416.01 64.28+5.05 1.04£2.05 0.018" 2
G-Go 146.231+9.34 142.43+8.29 -3.79+2.82  0.000™" -3
Zy-Go 89.24£6.37 83.3416.12 -5.89+1.97  0.000™ -7
Zy-Ph 35.11+4.24 38.88+4.75 3.76£1.77  0.000™ 11
Go-Ph 87.11+6.19 87.55+5.22 0.44%2.26 NS -
Zy-Pog' 75.20+5.73 76.05+5.86 0.84+1.67  0.019 1
Go-Pog' 72.28+7.30 75.04£6.73 2.76+2.32  0.000" 4
Ph-Me' 72.87+5.48 72.34%5.40 -0.53£1.30 NS -
Zy-Me' 97.03+4.82 96.56%5.00 -0.47+1.30 NS -
Go-Me' 60.49£8.20 65.01+£7.97 4.51£1.98  0.000™ 8

NS; Not significant, “;p<0.05, =, p<0.01, ™ p<0.001
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Table 5. Comparison of angular measurements between lateral photo

and lateral cephalogram
(unit: °)
Photo Radiogram Difference  p value D1ff?(1;oe)nt1al
Glabella angle
Zy-G-Me' 5.47+5.54 9.05+8.00 3.59+3.72  0.000™ 66
Zy-G-Go 18.46+7.69 16.40+£9.11  -2.06+4.45 0.029" -18
Go-G-Ph 34.05+2.94 36.15+2.38 2.10£1.39 0.000™ 6
Ph-G-Me' 11.84+2.53 12.14+2.53 0.30£1.23 NS -
Zygomatic angle
G-Zy-Go 148.64+12.62 152.85+£14.07 4.20£3.14  0.000™ 3
G-Zy-Ph 136.23+16.14 124.62+£16.83 -11.61£2.78 0.000™ -9
Ph-Zy-Pog' 23.95+6.50 26.63%6.13 2.68+2.31 0.000™ 13
Pog'-Zy-Me' 13.77+2.43 14.68+2.32 0.90£1.74 0.015 8
Me'-Zy-Go 39.2616.61 41.22+5.12 1.96£6.52 NS -
Gonial angle
Zy-Go-Me' 78.771£2.43 79.68+2.32 0.90+1.74 0.015" 1
Zy-Go-G 12.89+5.03 11.6845.86  -1.22+1.34 0.000™ -18
G-Go-Ph 35.7913.43 39.3817.34 3.60+£7.35 0.022 11
Ph-Go-Pog' 31.68%+4.22 31.13+4.13 -0.56x1.46 NS -
Pog'-Go-Me'  24.53£5.82 23.57£5.14  -0.97£1.20 0.000™ -4
Philtrum angle
G-Ph-Me' 43.2915.87 46.93+5.88 3.63£1.90 0.000™ 9
G-Ph-Zy 28.1819.15 34.7619.14 6.57£1.84 0.000™ 26
Zy-Ph-Go 81.98+7.53 71.24+6.77 -10.74£2.68 0.000™ -13
Go-Ph-Pog' 56.17£5.75 59.36%5.85 3.19£1.69 0.000™ 6
Pog'-Ph-Me' 12.88+2.72 12444261 -0.44%£1.27 NS -
Chin angle
Ph-Pog'-Me' 147.51£6.76  148.25%5.49 0.75£3.31 NS -
Ph-Pog'-Zy 17.90x4.69 22.6614.75 4.76£1.28 0.000™ 28
Zy-Pog'-Go 74.25%+5.45 66.94+5.22  -7.31£2.12 0.000™ -10
Go-Pog'-Me' 55.36%6.78 58.75%+5.71 3.39£3.84  0.000™ 7
Submandibular angle
Go-Me'-G 66.8315.44 63.38+£5.18  -3.45%£2.16 0.000™ -5
Go-Me'-Zy 63.49%5.00 57.75£4.60  -5.74£2.96 0.000™ -9
Zy-Me'-Ph 18.04+3.68 20.65%+4.10 2.61£2.30 0.000™ 9
Ph-Me'-G 14.70+2.56 15.03+£2.76 0.2£1.31 NS -

NS, Not significant, ~;p<0.05, ; p<0.01, ™, p<0.001
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lateral
(unit: mm?)
(%)
34
7
3
6

Differential

p value

photo and
NS

lateral
54.85+70.14  0.000™

46.87+63.97 0.001™
5.55%83.29

Difference
104.80+£69.14  0.000™*

Radiogram
1005.49+289.67  243.90+65.68 0.000™
1612.90£205.03
1691.57+211.79
953.98+173.79
528.791+232.94

Photo
761.59£251.50
1508.10£212.28
1644.70£235.56
899.14£154.60
523.231£235.45

NS Not significant, ~;p<0.05, ', p<0.01, ™ p<0.001

Table 6. Comparison of area between

cephalogram
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Abstract

Comparison of fitness between lateral and frontal composite

images of standardized photo and radiograph

Bon-Chan Koo

Department of Orthodontics

The Graduate School, Yonsei University

(Directed by Professor Byung-Hwa Sohn, D.D.S., Ph.D)

The standardized lateral cephalometric radiograph and the computerized
video imaging technique enabled superimposition between the cephalometric
radiograph and facial photo. This composite image allowed visualization
of the underlying skeletal and dental hard tissues and soft tissues of
the face at the same time. Unlike the lateral aspect, there were many
limitations in taking standardized frontal cephalometric radiograph and
photo. They were the difficulty in reproducing constant head posture
over time and the difficulty in identifying landmarks. Even the
superimposition between the frontal radiograph and photo was not
useful because of the lack of common landmarks to make a reference
structure. As more patiens are aware of their facial esthetics and the
increase of patient's demand about the correction of facial asymmetries,

the use of frontal composite image of photo and radiograph is needed
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for precision diagnosis and treatment planning. For the present study,
25 subjects with no discernable facial asymmetry were selected and six
metal markers were placed on the subject's right side face representing
Glabella, right Zygoma, Philtrum, right Gonion, and Menton before taking
standardized lateral and frontal radiographs and photos. The Head
Posture Aligner(HPA), Pupil Position Marker(PP marker) and the standardized
camera set up were adopted to obtain photos and radiographs in a
standardized manner. The linear, angular, and area differences were
measured after the superimposition of radiograph and photo using the
metal markers on the Image Analyzer. The paired t-test and the
percentage of difference were used to compare the fitness of metal
markers between lateral and frontal composite images. The results
showed certain strengths and weaknesses for both superimposed

images.

1. The superimposition of frontal photo and radiograph indicated the
overall enlargement of the radiograph. The difference was great on the
gonion resulting in lateral and downward displacement of gonial angle

area.
2. On the lateral superimposition, the measurements related to the
profile were well matched. However, the Zygoma and Gonion on the

facial photo displaced forward and downward respectively.

3. When the linear measurements were compared between lateral and

frontal composite 1images, the lateral measurements showed less
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differences than frontal measurements. And all of the radiographic

measurements were greater than photo in the frontal composite image.

4. The overall differences were greater on the lateral composite image
when the angular measuements were compared. The gonial angle
measuements on the frontal composite image showed great differences
compared to other frontal measurements. The lateral angular measurements

revealed generalized differences.

5. The differences were similar in frontal and lateral area measurements.
The Gonial area on the frontal and the Zygoma and Gonial area on the

lateral showed significant differences.

Standardized photos and radiographs could be obtained with the HPA
and standardized camera set up. The PP marker allowed precision
superimposition between the frontal photo and radiograph. The results
suggested that the frontal composite image can be used effectively with

the similar rate of distortion as lateral.

Key words : Head Posture Aligner, Pupil Position Marker, Frontal facial

photo, Frontal cephalogram, Composite image
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