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ABSTRACT

Purpose : To evaluate accuracy and reliability of program to measure facial soft tissue thickness using 3D
computed tomographic images by comparing with direct measurement.

Materials and Methods : One cadaver was scanned with a Helical CT with 3 mm slice thickness and 3 mm/sec
table speed. The acquired data was reconstructed with 1.5 mm reconstruction interval and the images were
transferred to a personal computer. The facial soft tissue thickness were measured using a program developed
newly in 3D image. For direct measurement, the cadaver was cut with a bone cutter and then a ruler was placed
above the cut side, The procedure was followed by taking pictures of the facial soft tissues with a high-resolution
digital camera. Then the measurements were done in the photographic images and repeated for ten times. A
repeated measure analysis of variance was adopted to compare and analyze the measurements resulting from the
two different methods. Comparison according to the areas was analyzed by Mann-Whitney test.

Results : There were no statistically significant differences between the direct measurements and those using the
3D images (p > 0.05). There were statistical differences in the measurements on 17 points but all the points except 2
points showed a mean difference of 0.5 mm or less.

Conclusion : The developed software program to measure the facial soft tissue thickness using 3D images was so
accurate that it allows to measure facial soft tissues thickness more easily in forensic science and anthropology.
(Korean J Oral Maxillofac Radiol 2006, 36 : 49-54)
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Table 1. The name and location of measuring points on the face

Location of landmarks Number
2 cm region above glabella (A3) and 2.5 cm (A2, A4), 5
5 cm(Al, AS5) regions apart from A3 bilaterally
Glabella (B3) and 2.5cm (B2, B4), 7.5cm(B1, B3) 5
regions apart from B3 bilaterally
Nasion (C2) and both epicanthions (C1, C3) 3
Rhinion (D2) and both zygions (D1, D3)
Both maxillares (E2, E3) and both exmolares (E1, E4) 4
Subnasale (F3) and 2.5 cm (F2, F4), 7.5 cm (F1, F5) 5
regions apart from F3 bilaterally
Fissure (G3) and 2.5cm (G2, G4), 5cm(G1, GS5) 5

regions apart from G3 bilaterally
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Fig. 1. A. Facial soft tissue thickness measurement on three-dimensional computed tomographic image model by V-works™4.0. The
crossing point is the measuring landmarks. B. Verification of the measured points. Distance between crossing points is the facial soft tissue

thickness.
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Fig. 2. Measurement on the picture by Imagepro™. The line is
drawn perpendicular to the skin.

329] dakg o83t dF A=A FA AZA A &
o) Aol RSk w108 WE 24 AL
18] 5}e] repeated measure analysis of variance (ANOVA)E
o] &3t T P& o] 43t AZFhe| AolE WImEA3}
Aot 5 Rl HEM AA dF d2A FA AEA
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103] whEsld ST AA dF A=z 74 AZA9}
32k AAHE o] 43 dF A2z FA ASH e dsA
FAAN A BANH oz oI Aol gtk
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x99l Abdtgle] AA dF Ax= FA ASA e} 3z
A Az EAAE o] 48 dF A=A FA ASUS
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AZREE o] AA dF d=xF 74 ASA <
33k GAHE o1 4% dF d=A F/ ASAE Mann-
Whitney test2 8] F-A313ch £ 3070¢] A SH9Fel
A 1309 ASRYelN EATH R {4 9\1‘—‘- 2ol
7} ddsle (p>0.05), BE R A Hggke]l F ASH

25 A Feolrt ¢ldith BASH oz {4 e Aol

£ Holt RABE AR A A=A 344 J4E o
4% F ASA) Ao] BEgke] T ¥ (B4, F)T A
9311 2% 0.5mm o) it} (Table 2).

Table 2. Mean value and mean difference of Direct and 3D Mea-
surement {(mm)

Direct measurement 3D measurement 3D-Direct

Ared T ean SD Mean SD ME  SD

Al 2.043+0.043 2.104+0.006* 0.061£0.041
A2 2.826+0.061 2.830+0.031 0.004 £0.065
A3 1.614+0.054 1.628 +0.002% 0.015+0.051
A4 2.038£0.062 2.004+0.032 —0.033%0.066
AS 2.06740.047 2.182+0.006* 0.116+0.045
Bl 5.634+0.082 5.561+0.054* —0.073+0.094
B2 3.492 4+0.085 3.526+0.017 0.03440.082
B3 2.24140.040 2.283+0.014* 0.0424+0.040
B4 3.173£0.065 3.165+0.011 —0.008 +£0.063
B5 8.637+£0162 8.821+0.084% 0.1821+0.174
Cl 4.6414+0.042 4.692+0.042* 0.050+0.057
Cc2 2.845+0.063 2.821+0.029 —0.034 £0.066
C3 3.256+0.086 3.345+£0.067* 0.092+0.104
D1 6.764£0.053 6.828 £0.020* 0.0641+0.054
D2 1.5794+0.066 1.594+0.037 0.0141+0.072
D3 4.655+0.081 4.6571+0.063 0.001+0.098
El 43.123+0.591 42.806+0.365 —0.32040.663
E2 11.250+0.141 11.515+£0.170* 0.262+0.212
E3 34.6294+0.439 34.395+0.000 —-0.233+0.419
E4 37.056+0.498 36.249+0.280* —0.8051+0.544
F1 26.324+40.105 25.949+0.492 —0.381£0.480
F2 7.953+0.029 7.943+0.016 —0.010+0.031
F3 9.051+0.031 9.074 +0.024* 0.0234+0.037
F4 8.174%0.077 8.247 £0.060 0.071x0.093
F5 25.410+0.070 26.189+0.270* 0.78140.266
Gl 9.7354+0.078 9.401+0.193* —0.330+0.198
G2 10.650+0.131 10.474+£0.132* —0.175£0.177
G3 11.0411+0.081 10.926+0.019* —-0.116+0.079
G4 8.825+0.058 8.976 £0.051* 0.150+0.074
G5 8.793+0.098 8.825+0.172 0.028+0.028

Mean : mean value of measurements, ME : mean difference between

Direct and 3D measurement, * :
p<0.05, SD: standard deviation

statistically significant difference at

o #
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