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Feasibility of detecting K-ras mutations in rectal cancer by CT texture analysis

[Abstract] Objective: To investigate the feasibility of using CT texture analysis (CTTA) to differentiate mutated K-
ras from wild-type in rectal cancer. Methods: CT unhanced and enhanced images were reviewed retrospectively in 33 cases,
18 of which had K-ras mutation, of rectal carcinoma confirmed by operation and pathology. We placed a ROI on selected
axial image (the non-enhanced and portal phase image in the same slice of lesion) by using TexRad,and then a series of
quantitive paremeters based on different spatial scaling factor (SSF=0 and 2~6) were extracted, including mean, standard
deviation (SD) ,entropy,mean of positive pixels (MPP) ,skewness and kurtosis. All texture parameters were compared be-
tween K-ras mutated group and wild-type group. Results: For unenhanced CT, patients who are without K-ras mutation ex-
hibited higher entropy in the condition of different SSF(SSF=2~4; K-ras wild-type group vs mutated group:4. 3,4.2,4.3
vs 4.1,4.0,4. 0; P<0. 05). When SSF was 2, the value of entropy was 4. 245, the sensitivity and specificity both was
73.3% ;SSEF was 3,the value of entropy was 4. 095, the sensitivity and specificity was 80. 0% and 61. 1% ,respectively; SSF
was 4,the value of entropy was 4. 205, the sensitivity and specificity was 73. 3% and 72. 2%. As for portal phase imagies,
there was no significant difference between the two groups. Conclusion; CTTA could contribute to differentiating K-ras mu-
tated from wild-type in carcinoma of the rectum,especially in nonenhanced CT image.
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%1 CTTHEGTE SSFHEHFHMATAESRHE

SSF E2Ki A AR E A MPP 1 AR el
0
K-ras (+) 41.2(35.7,45.0) 10.0(8.7,12.3)  3.5(3.3,3.6) 42.0(35.7,45.0) 0(—0.2,0.1) —0.2(—0.4.,0.3)
K-ras (—) 38.7(33.3,45.2) 10.6(9.1,13.0)  3.7(3.4,3.8) 38.7(33.3,45.2) 0 (—0.2,0.2) 0(—0.3,0.4)
2
K-ras (+) 14.6(8.2,27.0) 30.4(24.9,34.1) 4.1(3.8,4.2) 29.5(25.4,39.8) 0(—0.2,0.6) —0.3(—0.6,0)
K-ras (—)  8.7(7.0,15.7) 31.1(26.6,36.4) 4.3(4.2,4.5) 28.8(24.5,39.8) 0.2(—0.1,0.3) —0.2(—0.7,0.1)
3
K-ras (+) 39.7(27.2,63.1) 31.1(21.3,38.6) 4.0(3.7,4.1) 45.2(33.7,67.8) 0.5(—0.1,0.8) —0.3(—0.7,0.5)
K-ras (—) 29.6(18.0,54.5) 31.6(22.5,45.6) 4.2(4.1,4.4) 35.8(28.2,60.1) 0.4(—1.1,1.1) 0.2(—0.4,0.7)
4
K-ras (+) 72.6(50.6,96.5) 32.4(20.4,41.4) 4.0(3.8,4.3) 78.7(51.2,97.0) 0.3(—0.2,0.6) —0.7(—0.9,0)
K-ras (—) 52.1(35.3,99.2) 33.9(25.3,48..5) 4.3(4.1,4.5) 59.5(48.0,99.2) 0.4(—0.0,1.2) —0.1(—0.7,0.7)
5
K-ras (+) 109.8(72.8,136.0) 29.5(23.6,44.5) 4.103.9,4.2)  111.6(72.8,138.5)  0.3(—0.8,0.2) —0.5(—1.0,0.3)
K-ras (—) 76.5(61.8,144.2) 42.3(22.8,48.3) 4.4(4.0,4.6)  77.4(61.8,144.2)  0.3(—0.5,0.8) —0.5(—1.0,0.4)
6
K-ras (+) 141.2(94.4,164.4) 31.6(22.9,43.8) 4.1€3.7,4.3)  141.4(94.4,174.8) —0.5(—1.1,—0.1) —0.4(—1.0,0.3)
K-ras (—) 97.0(82.9,216.3)  44.8(19.5,54.3) 4.2(3.9,4.6)  97.0(86.1,216.3) —0.2(—1.0,0.3)  —0.3(—1.0,0.3)
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%2 CTHEEGLFASSFERGATRAESHHE
SSF ¥ 1a SD JERE MPP A JEAL AR
0
K-ras (+)  76.8(65.1,82.6)  14.4(12.4,17.5) 3.8(3.7,4.1) 76.8(65.1,82.6)  0(—0.2,0.2) 0(—0.2,0.4)
K-ras (—)  77.3(74.4,84.5)  14.1(12.0,16.8) 3.8(3.7,4.0) 77.3(74.4,84.5) —0.1 (—0.4,0) 0(—0.5,0.3)
2
K-ras (+)  20.6(12.9,36.0)  45.0(34.9,53.7) 4.5(4.4,4.7) 45.2(33.5,53.9) 0.1(—0.1,0.5)  0(—0.6,0.9)
K-ras (—)  22.4(10.3,28.5)  38.4(34.2,45.2) 4.5(4.4,4.6) 37.2(34.5,49.6) 0.3(0,0.9) 0.2(—0.6,1.6)
3
K-ras (+)  48.5(34.8,77.3)  41.2(35.3,58.7) 4.6(4.4,4.7) 57.8(42.9,87.8) 0.3(0,0.7) —0.5(—0.6,0)
K-ras (—)  51.7(35.0,77.4)  41.1(34.5,69.4) 4.5(4.4,4.7) 53.8(52.8,84.4) 0.4(0,1.1)  —0.5(—0.8,1.0)
4
K-ras (+)  88.2(65.4.128.6) 43.0(32.3.54.8) 4.4(4.3.4.7) 92.1(68.0,128.6) 0(—0.3,0.4) —0.4(—0.8.0.2)
K-ras (—)  88.2(50.0,126.2) 40.3(34.1,73.9) 4.6(4.4,4.8) 88.2(54.1,134.7) 0.3(0,0.7) —0.8(—1.1,0)
5
K-ras (+) 131.4(103.5,157.5) 48.7(32.6,58.1) 4.5(4.3,4.7) 131.4(103.5,167.8) —0.4(—0.7,0) —0.2(—0.9,0.6)
K-ras (—) 128.1(67.3,188.8) 45.3(30.6,61.6) 4.6(4.3,4.8) 128.1(67.3,188.8) —0.1(—0.4,0.4) —0.7(—1.0,0)
6
K-ras (+) 164.6(130.5,179.4) 50.1(30.0,62.5) 4.5(4.3,4.7) 170.0(136.7,192.6) —0.7(—1.0,—0.3) —0.1(—0.6,0.8)
K-ras (—) 166.7(82.3,258.8) 44.4(33.3,55.3) 4.5(4.3,4.8) 166.7(82.3,258.8)  —0.5(—1.2,00 —0.3(—0.7,1.4)
E AR ALEAHAMRF S EESSA AP AL R (w545 508 3B) " A T .
%3 WARLTATACTHELNAEA AN L2 TER
- ¥ 18 SD AL MPP 1B AR el
o Zi# P Zi Pk Zi# P Zi P Zi P& Z4E P/
0 — 0.542 0.605 —0.723 0.486 —1.844 0.067 —0.615 0.556 —0.561 0.580 —0.995 0.325
2 —1.265 0.215 —0.578 0.580 —2.875 0.005 —0.325 0.762 —0.832 0.421 —0.090 0.929
3 —0.904 0.381 —0.506 0.630 —2.135 0.033 —0.759 0.464 —0.072 0.957 —0.795 0.442
4 —0.940 0.361 —0.723 0.486 —2.152 0.030 —0.795 0.442 —0.669 0.509 —1.139 0.259
5 —0.723 0.486 —0.723 0.486 —1.772 0.079 —0.687 0.509 —1.645 0.100 —0.344 0.735
6 —0.615 0.556 —0.832 0.421 —1.646 0.100 —0.651 0.532 —1.013 0.325 —0.145 0.901
4 WARTAHECTEGLNAEAREN LML R
SSF #h SD A MPP I BAR M
Zi# P Zi P Zi# P Zi P Zi# P Zi P
0 —0.723 0.486 —0.506 0.630 —0.145 0.901 —0.723 0.486 —0.488 0.630 —0.434 0.682
2 —0.036 0.986 —1.519 0.135 —0.941 0.361 —0.904 0.381 —1.103 0.274 —1.121 0.274
3 —0.072 0.957 —0.108 0.929 —0.307 0.762 —0.181 0.873 —0.705 0.486 —0.108 0.929
4 —0.072 0.957 —0.036 1.000 —0.922 0.361 —0.108 0.929 —1.645 0.100 —1.049 0.307
5 —0.072 0.957 —0.036 0.986 —0.597 0.556 —0.072 0.957 —1.881 0.062 —0.868 0.401
6 —0.506 0.630 —0.362 0.735 —1.031 0.307 —0.253 0.817 —0.434 0.682 —0.235 0.817
b ,ul,i»: \)
2R E L (P>0.05), . .
o A

e CT B ERE R ROC il £ 43 #7 45 3 0
F 5. & 5. 24 SSF=2, 41y A E 4. 245 B9 ROC
M2k T i 2 Carea under curve, AUC) Kk, A 2
T RS R PR ST O 73, 396524 SSF =3, i i AL
0L 4. 095 B} AUC f K . 12 W 8508% B B R 5 B 43 50l
80. 0% F1 61. 1% ;4 SSF =4, i iy F{H HL 4. 205 it
AUC e K2 Wi U E R 73. 3% R Rl 72. 20,

%5 WEACT FEFHE SSF 44T #H ROC & %24

BUBERZK R

.12

SSF AUC

frg®E PA

T IR L
2 0.785  0.082 0. 005 0.624  0.946
3 0.719  0.090  0.033  0.542 0.895
4 0.720  0.090  0.031 0. 544 0.897
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SUVmax) & FE A A, Kwada 221447 7 PET-CT
PR b 25 T 1 g B8 T B B8 30 1 Koras S DR 98 728 1) 1
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ARSI 1 Jmy B TE = AL 191 B5ORH X A8 2 5 A% g
b R T A BT CT IR b i S B AE i AT 00 7
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