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Segmentation of Pancreas from CT images
Using Multiple Level Sets for Preoperative Simulation System
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Abstract In laparoscopic surgery operator decides the insertion positions of a laparoscope and forceps by their experience
and divination. In case of the laparoscopic procedure for D2 lymph node dissection in gastric cancer surgery, pancreas beside
the splenic artery disturbs the surgery, so the insertion positions of the medical appliances are crucial. Therefore we developed
a system to decide the insertion positions of the medical appliances preoperatively. By using this system, it is possible to
decide the appropriate insertion positions preoperatively. To implement this system, it is necessary to reconstruct the three
dimensional shapes of pancreas and splenic artery from CT images. In this paper, we propose segmentation algorithm of
pancreas from CT images using multiple level sets and implement preoperative simulation system.
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Fig. 2 Preoperative simulation system
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Fig. 3 Level Set Method
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Fig. 4 An Example of pancreas segmentation
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Fig. 5 Flow of the proposed method
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Fig. 7 Results of center of gravity tracer
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Fig.8 Efficiency of overlap restriction
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(a) Before correction (b) After correction
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Fig. 9 Results of shape correction
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Fig. 10 Accuracy of center of gravity tracer

IHEFORENH -7, LML, Fig.l0lZ-T X )
W2, BETETHELAEZELNA KD FTEHOEDL L HiN
TWD AT A ATEBWTH B LA E LN O NI H
L7120, METTEMETHLEZZONDS.

Table 2 IR EFIE L ERFEOHBRE 274, K
WHRTEFHICLII2MENRLEERGVWEE L, F
O LafERE D —HELMEREE L ER L.

Table 1 Distance between the center of gravity
calculated by proposed method and from manually
segmented pancreas (pixels)

CT data Mean Minimum Maximum
1 3.5 0.2 11
2 2.8 0.5 8.6
3 2.3 0.5 7.8
4 3.4 0.2 6.8
5 2.9 1.1 8.6

Table 2 Accuracy of proposed method and
conventional method

CT data Proposed Conventional[1]
1 0.84 0.66
2 0.73 0.54
3 0.79 0.55
4 0.78 0.62
5 0.74 Cannot segment

Table 3 Accuracy change by overlap restriction

CT Without overlap With overlap
data restriction restriction
1 0.83 0.84
2 0.73 0.73
3 0.77 0.77
4 0.76 0.77
5 0.74 0.74
Table 4 Accuracy change by shape correction
CT For all For manually
data the slices chosen slices
1 0.76 0.84
2 0.63 0.73
3 0.79 0.79
4 0.76 0.78
5 0.71 0.74
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(a) CT dataset 1

(b) CT dataset 2

{(d) CT dataset 4
Fig.11 3D shapes of segmented pancreas.(left)

proposed, (middle) manual, (right) conventional
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