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Abstract: Objective Abdominal aortic aneurysm (AAA), akind of highly fatal disease, isthe local degeneration expansion of
abdominal aortic. CT angiography (CTA) is the first choise in clinical diagnosis of abdomina aortic diseases. Efficient and
accurate localization of abdominal aortic lumen and AAA is of great significance for the diagnosis, evaluation of prognosis and
surgica plan. Therefore, an algorithm which can effectively, accurately and automatically localize the abdomina aortic lumen
and the tumor layers from the AAA CTA data is proposed in this paper. Methods Firstly, anisotropic diffusion filter was used in
the pre-processing of CTA images. Secondly, an improved fast symmetry region growing algorithm was applied for the
abdominal aortic lumen localization. Discrimination and growth were put into use for single pixel and 1D and 2D merged region.
And the connected area were marked. Then, a seeds point selected artificially was used to extract the target 3D connected region,
which was the abdominal aortic lumen. Finaly, the distribution of the crosssection area of abdominal aortic lumen was
calculated to localize the tumor layers automatically. Results Four cases of AAA CTA data from chest to the left and right iliac
artery by GE 64 multi-detector helical CT were used for verification. The coincidence rate of automatica segmentation and
artificial segmentation of abdominal aortic lumen was above 95% and the coincidence rate of automatical location and artificial
tagging of the tumor layers was above 96%. Conclusion The method proposed in this paper can automatically and accurately
localize the abdominal aortic lumen and the tumor layers from the AAA CTA data.
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Fig.1 Diagram of One Dimensional Region Segmentation
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Fig.2 Diagram of Two-Dimensional Region Segmentation
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Fig.3 Diagram of Two-Dimensional Region Merge
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Fig.4 Diagram of the Segmentation Algorithm

2 IR R

SF T BEAIE AR SO VR R A S, 52 R
TR B SR ALk H GE 1Y 64 HEZAFIRE CT
PR EG KAy 3 S ik 25 S Sk, 3 i
AN . SRR a7 ARE A 2 15—
3470,3.2 GHz IUiZAbHEES , 8 G NAE
2.1 BB TRk A B4R EY

FATLE 23 MBI ST 16 000 43l CTA E%
R ERCE T, e BRI F A 00 A P s DX A X et
TGt AT , AR IBOR B RRAE AT LATAREAIE 9 4 531
T, SEINT H T RBR DX A R Bk G A X R X 5

A REEXT CTA B T RIRIRCR o 7R
AR GERS PRI I A K SRR X CTA R BEAT 73 H1 Ak B
i, KB B {ER R K2R 17 22 (OTSU) 9 75 A5
PG, FEEIRIE 5 PR,

(d)

(@) Segmentation results of case 1 using traditional SymRG algorithm.
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(b) Segmentation results of case 2 using traditional SymRG algorithm.
(c) Segmentation results of case 1 using the method proposed in this
paper.(d) Segmentation results of case 2 using the method proposed in

this paper
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Fig.5 Examples of Segmentation Results
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Fig.6 Automatic Positioning of Tumor Layers
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Tab.1 Results of the Automatic Tumor Layer Locating

st 1 Jwatl 2 Jratil 3 st 4
WE(HNEH{H (%) 295.89 219.41 352.92 138.75
A e 274-401  253-402  216-266  136-211
FaEfL 280-397  257-403  211-268  134-215
AO(%) 95.90 98.31 94.34 96.15
BRiRE(Z)  (6,-4) (4,1) (-5,2) (-2,4)
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