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Flexible Background-Texture Analysis for Coronary Artery Extraction

Based on Digital Subtraction Angiography

HH

Sung-Ho Park” - Joong-Jae Lee™ - Geun-Soo Lee™ - Gye-Young Kim

ABSTRACT

This paper proposes the extraction of coronary arteries based on DSA(Digital Subtraction Angiography) through a texture analysis of
background in the angiography. DSA is a well established modality for the visualization of coronary arteries. DSA involves the subtraction
of a mask image - an image of the heart before injection of contrast medium - from live image. However, this technique is sensitive to
the movement of background and can result to a wrong detection by the variance of background gray-level intensity between two images.
Therefore, this paper solves a structural problem resulted from a background movement by selecting an image which has the least
difference of movement through an analysis of the similarity of background texture and proposes a method to extract only the blood
vessel efficiently through local gray-level correction of the selected image. Using the coronary angiogram of 5 patients clinical data, we
proved that the proposed method has the lower false-detection rate, approximately 2%, and the higher accuracy than the existing methods.

Key Words : Coronary Angiogram, DSA(Digital Subtraction Angiography), Motion Correction, Texture Analysis
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(a) FolB 44 (b) o/43 ¥ 99 () pixel-to-pixel (d) flexible mask (e) A<tste W

(32 10) g2 29 HE 22
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A3 Axd dd (2¥ 1009 (o), de)dAd EAFn Sl 2 297 73 gol it BEE HAF
ot (2% 10904 (o) ek gidl dig AFAA & Ay}, & waa Gt dE Ao P&
AANS FEPToFH A ARZAM F4d FHYH B 1 2 Ydee ZHde gAS golB 9
Feoz 3 g 99 ol9d e 24F AHE Ko k. (29 10)0A (e)e B =EolA Al¢tsl=
Zth (2g 100X (e Fd3 vtaz 7y 2 G4l vtz Gan A AR M B 9
(flexible mask subtraction) 23& BoEt} o] A4 gol Ao WA B 2L AN F dojH
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RAO30-CAUD30 | RAO30-CRA30 | LAO60-CAUD30
(n=43) (n=38) (n=40)
n-9 2.1382 2.6852 1.9380
n -8 2.0523 2.5766 1.8523
n-7 1.9693 25702 2.1411
n-6 1.8122 25202 2.1750
n-5 17337 2.5477 2.2025
n-4 1.7293 2.6050 21892
n-3 1.8866 26765 1.7833
n-2 1.9172 2.5082 15776
-t n-1 1.8990 2.3961 1.6165
= :| n 1.8808 2.299 1.6537
(b) [RAO30“CRA30] n+1 1.6912 2.2837 15314
n+2 1.6827 2.3285 1.3629
n+3 1.8232 24193 1.0787
n+4 1.7293 1.9712 0.8808
n+b 17570 2.1605 0.7391
n+6 1.7634 2.0189 0.8497
n+7 1.7939 1.8048 09274
() [LAOBO- CAUD30] n+38 19183 L7770 0.9089
(J2l 11) Mo HZal oy 22 n+9 1.7424 1.8765 1.0762
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Pixel Count

X-Axis Line Number

eal-Veessel Area  —
Flexible Mask Subtraction

=

Pixel-to-Pixel Sugt;action
Proposed Method |

Pixel Count

Y-Axis Line Number

| = ldeal-Veessel Area
T Flexible Mask Subtraction

—— Proposed Method

(a) x5 Z29Y

(a) x= Zegd

(321 12) OlA=Ql & Aof st =2l A} Him
(B 2) 2+ 4std HE 4 sl
vk} RAQ30 CAUD30 RAG30 CRA30 AP0 CRA30
Hh - 23|48 | M3 | &4
/87 4= HAEE 2HEE A= e = zc| & |az|zs
(A) 66.57 1461 34.50 4321 29.34 5866|4223 |27.54|56.78
pixel (B) 60.47 17.64 B.24 62.45 22.73 35.22|52.19|24.88 | 45.89

2543 10.45

61.57

) B | 852 30.12 1642 7452 2464|2482

ﬂen’::fle © 8454 26.82 1523 7294 2002 |2092)64.23]3324(3552

D | 8% 2.8 20.08 7822 242 |1436|7892]2082[2075

® | ma 2092 2172 8125 1857 | 937 | 7268|2134 | 2702

(| 9713 10.42 0.76 97.45 2471 | 028 |8849(2204| 624

— ® | 96 17.23 054 06.72 2212 | 052 9657|1732 0.89

© | %7 1632 092 89.23 272 | 792 |8L.98]20.72|15.76

o o | B 1492 142 %.23 2410 | 1.22 [9593]1628| 1.20
E® | 9704 97.21

13.22

1361 b

068 18.45 043 |93.26|21.33| 340

96.70 2854

flexible -~
— () 76.65 2402 22.86 76.92 20.66 2322
(D) 86.84 1896 13.97 83.27 22.78 16.93
(E) 82.32 84.25

20.56

1701 3898

13.76

97.81

19.02

0.81 98.18 1542 0.39

—— Pixei-o-Pixel Sublraction
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