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Development of a Smooth Colon Surface Restoration Method for
Electronic Colon Cleansing
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Abstract: Virtual colonoscopy is favored over conventional colonoscopy because its non-invasive procedure can
avoid complications that may happen in a conventional approach and because it can cleanse colon electronically
instead of uncomfortable conventional colon cleansing. Electronic Colon Cleansing(ECC) has to deal with not only
removing tagged fecal material but also recovering Partial Volume Effect(PVE) due to tagging material. This paper
proposes an ECC method restoring inherent natural PVE while previous approaches focused only on reducing PVE
due to tagged fecal material. The proposed method reduces PVE using 3-dimensional adaptive density correction and
then replaces tagged fecal material into air. Next, it generates natural PVE for the replaced air adjacent to soft tissue
and finally makes smooth transition of gray values for soft tissue adjacent to the replaced air. The proposed method
applied to eleven patient data, and showed promising results.
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1. 2 Z2(TM) AlAE v
Table 1. Comparison of TM removal rates

Removed
™ 1 2 3 4 5 7 8 9 10 11 Average

(pixels/%)
™ 889966 408934 816473 920980 338203 389809 250139 718345 700211 559130 343991 576016
SRG 785229 318027 744403 805521 269076 314903 201522 618620 610718 489100 286425 494868
(1200)  88.93% 77.77% 91.17% 87.46% 79.56% 80.78% 80.56% 86.12% 87.22% 87.48% 83.27% 84.51%
ADC 849619 321950 748114 814559 271803 316252 201932 642576 611245 504516 289494 506551
(2times) 95 479 78.73% 91.63% 88.44% 80.37% 81.13% 80.73% 89.45% 87.29% 90.23% 84.16% 86.15%
Patient 548457 355638 791769 820227 302212 339472 237655 656630 629035 505888 316402 527580
profile 95340, 86.97% 96.97% 89.06% 89.36% 87.09% 95.01% 91.41% 89.84% 90.48% 91.98% 91.23%
SCR 880314 397154 809693 912881 330316 371698 237991 705120 683763 541692 334023 564059
method 98999 97.12% 99.17% 99.12% 97.67% 95.35% 95.14% 98.16% 97.65% 96.88% 97.10% 97.48%

(c) (d)

T8 4.7V g WA (209F (cf 2297, (h)2F (dy= SCRH
Fig. 4. Virtual colonoscopy (a) and (c) original image, (b) and (d)
SCR method
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