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Quantification of shrinkage of lung lobes in chest CT images

using the 3D Voronoi division and application to tumor discrimination
Yasushi Hirano*, Masahiro Niimi¥*, Jun-ichi Hasegawa**, Jun-ichiro Toriwaki*,
Hironobu Ohmatsu®™ and Kenji Eguchi®’
*Faculty of Eng., Nagoya Univ., **School of Computer and Cognitive Sciences, Chukyo Univ.,

t National Cancer Center Hospital East,' ' National Shikoku Cancer Center
Abstract : In this paper we propose a method to quantify shrinkage of lung lobe from chest X-ray CT

images. The malignant tumors often cause a phenomenon named convergence. The tissues such as the
vessels or the pleura are pulled to the tumors because of the convergence. Therefore shrinkage of lung lobe
is caused. However, the degree of shrinkage have not been quantified. Using 3D Voronoi division, we tried
to quantify shrinkage of lung lobes. The proposed measures were applied to twenty-three CT images. It
is shown that the proposed measures are significantly correlated with the degree of the convergence
evaluated by medical experts.
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Fig.1 Example of CT images



Tablel Detail of cases

benign | malignant| total
5 11
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Table2 Specification of images

Reconstruction . . ; Mumber of
: Slice size[pixels] .
pitchlrmm] sliges

0.29~04 1 512512 G0~63

Pixel size [mrm]

Fig.2 Center lines of vessels (r=1)  Fig.8 3D Voronoi region (r=1)

00000000000 v(kr=1,2,..,1000 000000000 Fig200000000000000O00O0 3
DDDDDDDD(Fig.B)DDDDDDDDDDDDDDDDDDDDDDDDDDMLrDDDVLrDDDD

0D00000000M,000V, 00M=maxMug yow=ma™ ()OO 0O V=mai, )00 OO OO0

1sr=10 1r<10 1sr=10
OO00LODDODO00O0O00DOO0O0x0D000DODOO000

3000000000000 00000 CTO 230000000000000O0 Table1OOCTOOOO
O Table20 000000 3000000000CM ODOOOOOODODOOO FigdOOM’' O0O0OO0ODOO
O Frgb0O00O000OOO0ODDOOOOOODOODOOOOOOOODOODOOODOOODOM ODOO
gboboobogbbooboobobooboooobooboobboobboooboobboobo
DDDDDDDDDDDDDDDDD]DDDDDDDHODDDDDDDDDDDDDD(Mann-Whitney
00)00000000000000000000 HOoOoOoooo.os0000000000000000
gobooboobobooobooobooboobmoboobbooboobbooboobo
oooboo0dboodomooooooooofoooooooooooomooooooo HO000000
0000000000000/ HO00O000o0.000000000
400000000000b0b0O0b0oboOobOo soooooooobooooboobooooooooboD
ugbbooboobbooboobooobooboboobobooboobbooboobo
gobooboobboobooobooboobboooboobbooboobboobooboon
ubbooboobbooboooboo
gobooboobbooboobbooboobbooboooboobboooboobooboon
O0o00oO0OooooooooOoOoOoooooo HRCOoOoOoooooo

oooo
705 e Moooo 0O 00s300CTOO0O0O0
. I h . 00000300000000000000
608 | 608 | ? 0"0000(D-11), J83-D-1I, 1, pp.209-
. ! 218(2000.1)
o ) | s 2100000 O0DCTOOOOO 3000
. *
S toK9f . S 40RE9f . go0ooooooobooooooooooon
I S G I 000000000000 JAMIT Frontier
. * 3.0E-9 4 *
. s 0 : ‘960 0000, pp.71-76(1996.1)
2,019 [ oL
s ZoE . [Bl000 00 O0XOCTODODOODOOO
owe 9 wesf o ? 000000000000000000000
4
00001540 000000000 0OMI2000-98 (2001.1)
‘¢ & o 000.0E+0
v %4% % % %, 400000« 3800000000000
.
- % % % %  [00DDD0ODODO0O00000O000O0C
¢ K 0o000O00O0’000Dooog, 21, 5,
Fig.4 Relation of M’ with the Fig.5 Relation of M’ with pp.468-474(1992.10)

degree of convergence the doctor’s diagnosis



