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Abstract

Computed tomographic angiography (CTA) is widely used in the diagnosis and treatment of coronary artery disease because it
shows not only the whole anatomical structure of the cardiovascular three-dimensionally but also provides information on the lesion
and type of plaque. However, due to the large size of the image, there is a limitation in manually extracting coronary arteries, and
related researches are performed to automatically extract coronary arteries accurately. As the coronary artery originate from the
ascending aorta, the ascending aorta and ostium should be detected to extract the coronary tree accurately. In this paper, we propose
an automatic segmentation for the ostium as a starting structure of coronary artery in CTA. First, the region of the ascending aorta is
initially detected by using Hough circle transform based on the relative position and size of the ascending aorta. Second, the volume
of interest is defined to reduce the search range based on the initial area. Third, the refined ascending aorta is segmented by using a
two-dimensional geodesic active contour. Finally, the two ostia are detected within the region of the refined ascending aorta. For the
evaluation of our method, we measured the Euclidean distance between the result and the ground truths annotated manually by
medical experts in 20 CTA images. The experimental results showed that the ostia were accurately detected.
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Figure 3. (a) The results of ascending aorta segmentation (b) the

results of two ostia segmentation by proposed method

Rotterdam Coronary artery Algorithm Framework[14]01 A&

QnEIES 6 2SS 2 Al AETHeR
3 el Fptd

HRCA), TS U(LAD), HEMSLCX) Tt

SHo| 7t 2 2x| et & ol chet & 472

cH
G HE7Hod 2lsH

0x

>
MO fob
_>||_
ol

lo 1
Of
o>
mjo
P!
OH
_o'l_l
rr
jn!
B
o
2
0

4 40 o
=l
0

r

o)
o
mo oz o

P >
N
0
0
0

T8 4 &= 20 742l CTA S TOIEIIM Q2 Uy T2}t
B[54 70| A0l SAT RgHe WoR FE3 F o)
M2 goi Aolel 7HEIE HoiEDh £ Jhol MRy 5
SULHSUO| AIREHL FP R 2 HEASU| S
42 L EUEHHCE 20 7He| CTA J&dlole & H

= 3tE|

HlOlE{ollM Rotst o=z

[

MBI 822 E7|E AR
o4
o

ol
ol
ey
o)
ull
>
Ao
2
2
o

Euclidean distance(mm)
"

u 11 | I

LRLRLRLRLRLRLRLRLRLRLRLRLRLRLRLRLRLRLRLER

1 2 3 4 5 6 T8 9 12 13 14 15 16 17 18 19 20

Figure 4. Euclidean distance measure of segmented ostium

from ground truth
I8 5 & MBI =822 EJ|8t AEHEE ZESK]
Ol YMOR (a)E AMotdez FEE MEO| ¥eioln
(b)yE TEIII 522 EJ|8H MY ARHoZ E Al0|9
fEcIc|gh HElE 2.34mm O|X|TH ZH2 ME IS EoiZELCt

Figure 5. The result of proposed method comparison with expert
annotation (a) left ostia detected by proposed method (b) let ostia
annotated by an expert

a3 6 2 Mok o] cHe dlolE HE =¥
Z4gt ZA0E Q" Xeon 3.0GHz CPU 2 3GB HIZEl
x 7

aet PC OlM st B 216 To Azt

Azt

[u mio

o

-53 -



ZRCH Moty 2 s2tolA H2 AME ste wAQd 24 xIOA 2 offMo| mEtHEES CTA Jdol &
SYOIOIETL ZE JYEHO 71 Jolstod s&AlZHol (A3} ot He e 407|048 We 2 AR ECH

o=
CTA B4 122 CI2MEZ F 3D XA Y 22
A
o

nl
o
z
Ik
u
Q
rr
o
i
=
x

N
o

References

[1] D. Mozaffarian, E. J. Benjamin, A. S. Go, D. K. Arnett, M. J.
Blaha, M. Cushman, et al., "Executive Summary: Heart Disease
‘ and Stroke Statistics-2016 Update: A Report From the American
4 5 6 7

o
15}

—
«

Processing time (sec)

=
o

Heart Association," Circulation, vol. 133, p. 447, 2016.
[2] R. Goldenberg, D. Eilot, G. Begelman, E. Walach, E. Ben-Ishai,
and N. Peled, "Computer-aided simple triage (CAST) for

8 = 1]‘; 1121314 15 16 17 15 19 20 coronary CT angiography (CCTA)," International journal of
ata

w

o

1 2 3

4 o computer assisted radiology and surgery, vol. 7, pp. 819-827,
Figure 6. Processing time per each dataset 2012.

[3] M. Schaap, C. T. Metz, T. van Walsum, A. G. van der Giessen, A.
C. Weustink, N. R. Mollet, et al., "Standardized evaluation
methodology and reference database for evaluating coronary

4. ?é _E artery centerline extraction algorithms," Medical image analysis,

vol. 13, pp. 701-714, 2009.

[4] A. Hennemuth, T. Boskamp, D. Fritz, C. Kiihnel, S. Bock, D.

2 =RoME dEd NS Yol AXEE FEE ¢ Rinck, et al., "One-click coronary tree segmentation in CT
o P=3
=

UCE HACHSWI F JHo| MES 2 st= EY angiographic images," in International Congress Series, 2005, pp.
Metsteict cHsMo|l =ekm Qxle| SHg 0|8F 317-321.
SZedsn oD X|QOAl B QEM yHE yHloz [5]S. Wang, L. Fu, Y. Yue, Y. Kang, and J. Liu, "Fast and automatic

segmentation of ascending aorta in MSCT volume data," in Image

=TS ZA=3st = S oA SR 20| =2 =4 - ' )

HE=E HEe # oS I_-I Hete %80l 52 Sd and Signal Processing, 2009. CISP'09. 2nd International Congress
JEE M50 HESE AESIUCE Hit S & 07| on, 2009, pp. 1-5.
Qs cHSHo| 372t JXIE S8 F{ZHEES AFEStI  [6] G. Yang, P. Kitslaar, M. Frenay, A. Broersen, M. J. Boogers, J. J.
A 28 HAHs MHSIRICE 20 719 CTA W&ol M8 24t Bax, et al., "Automatic centerline extraction of coronary arteries in
MoHEl ge{o 2 A3 = o] AIZ 2 AlsEpto| A|RtHo 2 coronary computed tomographic angiography," The international

journal of cardiovascular imaging, vol. 28, pp. 921-933, 2012.
[7] Y. Jang, H. Y. Jung, Y. Hong, I. Cho, H. Shim, and H.-J. Chang,

XOA g4 QM 7oz isug HEY M "Geodesic Distance Algorithm for Extracting the Ascending
FE(leakage) F&0| EY T UK AR BEols ZA Aorta from 3D CT Images," Computational and mathematical
oisk2 O|x|X|= orQtch = Ao wieHe A5 k0| AlEat methods in medicine, vol. 2016, 2016.

2 e =52 MEtsten 28 = £ 9ct &= oD [8] S. Kurugol, R. S. J. Estepar, J. Ross, and G. R. Washko, "Aorta

segmentation with a 3D level set approach and quantification of
aortic calcifications in non-contrast chest CT," in Engineering in

-54 -






