Multi-detector Computed Tomography % fif H L 7=
RY 2a—A Ly XYy 7HEICBT5HMEER 3D F 1L
E BT o A R SE

Fundamental Study on Virtual Face 3D Modeling by the
Volume Rendering Technique Using Multi-Detector Computed

Tomography

Yoshihiro SAITO
Meikai University Gaduate School of Dentistry

(Mentor:Prof.Yasuhiko OKUMURA)



Multi-detector Computed Tomography %# ff H L 7=
RV a—n by ry7iHEicsd2REER 3D € T L
(A R Nl S SR~ S 2 3

W i K F K B o AE ZE R P B

(FFE . B ®"E HR)

BERE BEEFSHICEB N TH KRB O O AN MNIT
bivsd. KB IE, AFEE»S @A EZAT O ZDIT,
Multi-detector Computed Tomography(MDCT)®» 3 & it
Bt T — 20 b RE R E®EMGEIHT DAY 2 — AL H
Vo7 e MWW EBEEONE ZIT o 2 EE O EBE IS
BT LA FHEEMAOEZFF DL EEIE TR R
Eoi#lz L, oo EGEMHKRZIT- .

AE o B A AN 20 B B 40 5% O B M, Body Mass
Index(BMID)IZ L 2 K # 3 3 %44 7% 54 3T 2% CT ¥
L, B EFRFHCHRELEZEEABSLOEFRTHRE 1 mm
A CHMEMME LM LE UL RO ETFHET — % %
ARSI T, TOBHBPLEKRLE. 2O REUT

O T I R

il

1. 3 % 5 o # M X, Glabella(g), Nasion, Rhinion(rhi),
Anterior Nasal Spine(ANS), i A, Subnasale, /& B,
Gnathion(gn) TH B Z % & O 72 2 o 7= 2, Pogonion (X

HEAMLEEWME oM THEEZR D L.



2.rhi T & KME, H/pME, FHIZEB W THERDHMED /NS,
S o B Eo XEEMENIME—, TLL TV 2.

.rhi?2b gF CHBEYT MR EEZ EFHF 1 mm B RE T

A E oML, KRR o TH 7 T 7T
TdH o Tz

4. ANS "o BEE EHRHF LA FTFH 1 mm MR TIT o
k= o B & OV T B IE ogn 6 B OEF MR EE
mm [#] & TAT - 72 WA & & o 5 J 3, @& 2 13 K
YT L EERBPER T 77 7FHEMLE
R L.

5.1 7 B IC B T D A Rk T — Z TN AT % o g
B G E & B L0 B xS E o

17 - 7=

C 1A

7o R AH
EF o1
ESANY/A
& 1T UX

T’
B 1% %K

»n, & T 0.95, kL% EF T 0.91, EEE FFH CT-0.55,

T T 0.76 L o, FrrEkEABAEBFHHBEKL -
T, BT EToOoORnRETCEL2ED .

Eol HEE @ AN, EEE, REAKE, XU 2 —
2 v Tk

#i P o

VAR NG



Fundamental Study on 3D Virtual Modeling by the Volume
Rendering Technique Using Multi-Detector Computed

Tomography

Yoshihiro SAITO
Meikai University Graduate School of Dentistry

(Mentor:Prof.Yasuhiko OKUMURA)

Abstract: Individual identification for identity confirmation
is regarded in the field of forensic medicine. In this study,
we used volume rendering as a facial reconstruction
technique, using 3D image data obtained by Multi-detector
Computed Tomography (MDCT) for individual identification
from the skeletonized body. The mid-facial soft tissue
thickness from the skull was measured at the anatomically
important sites of the face. Then, the images of measurement
parts were reconstructed.

The subjects were 15 Japanese males between 20 and 40
yvears of age including five each for three body mass index
(BMI) categories. They were subjected to CT scan. The soft
tissue thickness was measured at the reference points set in
the mid-facial part and at intervals of 1 mm along the
midline. The mean data obtained from the measurements
were applied to the measurement sites. In this manner, the
soft tissue images were reconstructed for comparison with

the original face. The conclusions obtained are summarized



below.

1. There was no significant difference in the measurements
at the following reference points: Glabella (g), Nasion,
Rhinion (rhi), Anterior Nasal Spine (ANS), Point A,
Subnasale, Point B, Gnathion (gn). However, there was a
significant difference between the underweight group and
the obesity group at Pogonion.

2.The rhi point was the smallest, in terms of the maximum,
minimum and mean values. Of the reference points, this was
the only one that produced measurement values close to the
values already reported in the literature.

3. The soft tissue thickness was measured upward at
intervals of 1 mm along the facial midline, between rhi and
g of the maxillary bone. In this measurement, the graph
showed the same tendency for both underweight and obesity
groups despite the difference in BMI.

4.For the part below the maxillary bone, the soft tissue
thickness was measured downward at intervals of 1 mm along
the facial midline from ANS. For the mandibular bone, the
soft tissue thickness was measured upward at intervals of 1
mm along the facial midline from gn. Although the
measurement results showed marked individual differences,
the means converged and formed a similar shape in both
groups despite the difference in BMI.

5.For the measurement values and the means derived from

these measurements, correlation coefficients were



calculated. The correlation coefficients were 0.95 for the
overall data, 0.91 for the data on the part above the
maxillary bone, -0.55 for the part below the maxillary bone,
and 0.76 for the mandibular bone. In the soft tissue
reconstruction image, distortions were observed under the

nose and in the lips.

Keywords:individual identification,facial reconstruction

technique,soft tissue thickness, volume rendering technique
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Table

Fig 1
A

Fig 6

Fig 7

Fig 8

Fig 9

B EIREA]

1 The average,maximum and minimum values was found by the
measurements at the reference points in the mid-facial part.

Mask of the hard tissue.
Sagittal image

Coronal image

Axial image

3D image

Mask of the soft tissue.
Sagittal image
Coronal image
Axial image
3D image

Mask of the hard tissue with segmentation.
Sagittal image

Coronal image

Axial image

3D image

Mask of the soft tissue with segmentation.
Sagittal image
Coronal image
Axial image
3D image

The face and skull with the reference points in the mid-facial part.
The standard point on the skull of sideway

The standard point on the skull of forward

The standard point on the face of sideway

The standard point on the face of forward

The mid-facial soft tissue thickness from the skull measured at the
anatomically important sites of the face.

The soft tissue thickness measured upward at intervals of 1 mm along the
facial midline,between the reference points of rhi and g.

The soft tissue thickness measured downward at intervals of 1 mm along
the facial midline from the reference point of ANS.

The soft tissue thickness was measured upward at intervals of 1 mm along
the facial midline from the reference point of gn.



Mask with segmentation for addition of the soft tissue.Mask of the hard
tissue 1s green.Mask of the soft tissue is red.

Sagittal image

Coronal image

Axial image

3D image

Remove the soft tissue to add data of the average value.Mask of the hard
tissue is green.Mask of the soft tissue is red.

Sagittal image

Coronal image

Axial image

3D image

Mask added the soft tissue data of the average value.
Sagittal image

Coronal image

Axial image

3D image

The difference of physique measured at various reference points.

Fig 14 Multiple comparison test by Tukey-Kramer with the value of the

Fig 15
a
b
c
d

Fig 16

Fig 17

mid-facial soft tissue thickness.
By g,n,rhi
By ANS,point A,sn
By point B,pg,gn

The maximum and minimum values divided by the difference of
physiquewith the value of the mid-facial soft tissue thickness.
Measurement data of the BMI level standard
Measurement data of the BMI level underweight
Measurement data of the BMI level obesity
Measurement data of the BMI level overall

The measurement reached upward at intervals of 1mm along the facial
midline,between the reference points of rhi and g.

The measurement reached downward at intervals of 1 mm along the
facial midline from the reference point of ANS.

Fig 18 The mandibular measurement reached upward at intervals of 1 mm

Fig 19
a

b

along the facial midline from the reference point of gn.

The reconstruction of the soft tissue.
Before
After



¢ Distorted point marked with three red circles



MAX M=£S.D. MIN

Point (mm) (mm) (mm)
g 6.47 5.39+0.76 3.68
n 8.15 6.99+0.79 5.24
rhi 4.63 3.11+0.81 1.56
ANS 24.33 19.39+3.51 12.17
A 24.94 14.84+3.52 12.03
sn 15.93 13.66+1.12 11.2
B 15.67 13.60+1.47 11.07
pg 14.69 11.90+£2.10 6.15
an 15.88 12.99+2.59 6.86
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