F AR E WS vt S

o
o
w
U
@.
A
‘7:-
J\-
)
|
?
R
=h
(\.
3
Jo
W
H
a1
Yt
Y
;
g
S
¥

>

I e (o

3 e ¢ NSC91-2314-B-039-021-

PNEHEF - 91#£08% 0Lp 2 92#07% 31P
HEE W%gg;g«’ 5 ¢ %ggf/;g

PEAEA R

R TR LS BN 1 EXIINE B BN

w2 aal s L

BB R AT AR A

a—

PoE % ® 92&10° 25



FRERTEELR & B

R i

L

B D MR ANEBUHFLCEZ EFL IR L8 ki
The clinical applications of 3D ultrasound for volume estimate and
vacuum-assisted breast biopsy
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Abstract

Medical science is very developed in the
present day. But, most diagnoses are
depended on doctors to make a judgment. If
we can integrate the computer technique into
medical science, it will yield twice the result
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with half the effort in medical diagnoses. In
this project, we make use of the discrete
active contour model to overcome the natural
properties of ultrasound images, speckles,
noise; and tissue-related textures, to segment
the breast tumors precisely. Determination of
the real tumor boundary with the snake
deformation process requires an initial
contour estimate. However, the manua way
to sketch an initiad contour is very
time-consuming. Thus, we propose an
automatic initial contour finding method,
which not only maintains the tumor shape but
also is close to the tumor boundary and
inside the tumor. During the deformation
process, in order to prevent the snake
trapping into the false position caused by
tissues-related textures or speckles, we add
the edge information as an image feature to
define the external force. Besides, because
the three-dimensional volume of a tumor is
essentially constructed by a sequence of
two-dimensional images, our method for
finding boundaries of a tumor can be
extended to three-dimensional cases. By
precisely counting the volume of the
three-dimensional images, we can get the
volume of tumor. Finally, we will show that
the proposed techniques have rather good
performance and lead to a satisfactory result
in comparison between—with the estimated
volume and physician’s estimate.

Keywords : 3D ultrasonic, breast tumor,
snake, segmentation, volume measurement
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Tumor Sizein Pixels Sizeincm Benign/
(columnxrowxpage) | (widthxlengthxdepth) | Malignant
1 256x166x232 3.56%2.31x3.21 B
2 256x184x256 3.56%2.56%3.54 B
3 176x104x190 2.44x1.44%2.64 B
4 210x162x224 2.92x2.25%3.10 B
5 256x202x236 3.56x2.81x3.26 M
6 214x162%x212 2.97x2.25%2.94 M
7 162x128x192 2.25x1.78%2.67 M
8 224x174%248 3.10x2.42x3.44 M
= ~ A faF 172 2 & 3D View 2000 st fix
Volume (cm?®) Method | | Method 11 | 20 V'eW 2000 | 3D View 2_000
(manual) (automatic)
Tumor 1 6.440 6.800 5.760 3.899
Tumor 2 3.120 3.200 3.515 4.506
Tumor 3 0.390 0.439 0.414 0.343
Tumor 4 1.340 1.390 1.180 1.088
Tumor 5 2.560 2.525 2.238 2.016
Tumor 6 1.780 1.744 1.917 2.554
Tumor 7 0.825 0.810 0.755 0.993
Tumor 8 1.740 1.716 1.815 2.022
2z ovd Aot E e Bl RRER
Similarity rate (%) | Method | | Method 11
Tumor 1 88.20 81.90
Tumor 2 88.76 91.00
Tumor 3 94.20 94.30
Tumor 4 86.44 80.20
Tumor 5 85.60 87.00
Tumor 6 90.50 88.70
Tumor 7 90.00 92.00
Tumor 8 89.50 88.20

Computation time

Method |

Method |1




Tumor 1 480 210
Tumor 2 378 150
Tumor 3 204 66
Tumor 4 240 90
Tumor 5 312 120
Tumor 6 280 110
Tumor 7 253 75
Tumor 8 275 103
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