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SUPPRAE AR A SRR IEZE 1) AUC RS R 5 18 43104 0.895.0.781.0.882 £110.873.0.722.0.929, 518 : CTHY SR EIR
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Evaluation of histopathological differentiation in pancreatic ductal adenocarcinoma by

texture analysis of CT
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[Abstract] Objective: To investigate the value of the texture analysis based on preoperative enhanced CT in predicting the
histopathological differentiation of pancreatic ductal adenocarcinoma (PDAC). Methods: Pathological data of 66 patients with PDAC
from January 2017 to October 2020 were retrospectively collected , other 34 PDAC patients from other hospital were used for external
validation cohort, and they were divided into two groups according to postoperative pathological results: high differentiation and
moderately - poorly differentiation. The clinical and conventional imaging characteristics such as gender, age, tumor site, maximum
tumor diameter, tumor enhancement and vascular invasion were recorded for univariate regression analysis. ROI based on both arterial
phase and venous phase of the preoperative enhanced CT was automatically drawn by ITK-SNAP software and texture features were
extracted. Univariate analysis was used to compare the texture features between the two groups, and the texture features with statistical
difference were included in binary logistic regression model, and the prediction model of arterial phase and venous phase were
established respectively. The prediction model established by the training group is directly applied to the external validation group. The
AUC values of ROC were used to evaluate the diagnostic value of prediction model. Results: One and two texture features were
selected to construct prediction model respectively based on the CT arterial and venous phase , including run entropy, zone percentage
and size-zone non-uniformity. The AUC, sensitivity and specificity were 0.716,0.581,0.824,0.722,0.600, and 0.765 in the training

group and the validation group based on the CT arterial texture feature model respectively. The AUC, sensitivity and specificity of the
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CT venous texture feature model in the training group and the validation group were 0.895, 0.781, 0.882, 0.873, 0.722, 0.929,

respectively. Conclusion: There are differences in the characteristic parameters of texture analysis of CT enhanced images between

highly and moderately-poorly differentiated pancreatic ductal adenocarcinoma, providing a new method for preoperative evaluation of

the malignant degree of pancreatic ductal adenocarcinoma carcinoma.
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Figure 1 Focal delineation and reconstruction of ductal adenocarcinoma of the pancreas on enhanced CT
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Table 1 Clinical data and conventional imaging characteristics of patients with highly differentiated or moderately and

poorly differentiated pancreatic ductal adenocarcinoma in the training group

FEIE ok (n=34) R (n=32) Py
(% 7+ 5) 64.2 +12.7 62.5+9.6 0.540
P (%) ] 0.079
EE] 15(44.12) 21(65.63)
o 19(55.88) 11(34.37)
JEFRAER [0 (%) ] 0.103
& 19(55.88) 24(75.00)
E\ 15(44.12) 8(25.00)
JEEY #(n(%) ] 0.670
B 26(76.47) 23(71.88)
i 8(23.53) 9(28.12)
BEPRIE L [ (%) ] 0.085
= 9(26.47) 15(46.88)
f 25(73.53) 17(53.12)
JREAEY (0 (%) ] 0.402
= 14(41.18) 10(31.25)
i 20(58.82) 22(68.75)
N (n(%) ] 0.601
R 7(20.59) 5(15.63)
BR 27(79.41) 27(84.37)
MR 1 (%) ] 0.510
H 11(32.35) 8(25.00)
7 23(67.65) 24(75.00)
bR [ n(%) ] 0.720
S35 14(41.18) 15(46.87)
BN 4(11.76) 5(15.63)
R 16(47.06) 12(37.50)
MR ZE4 [ (%) ] 0.880
= 9(26.47) 9(13.64)
f 25(73.53) 23(71.87)
Bl RN (em % £ 5) 2.56 +0.93 2.95+1.20 0.226
SFACT{E(HU,x +5) 29.82 + 8.72 29.63 + 5.67 0.914
TPER[HU,M(Pss,Pss) ] 0.62(0.41,0.77) 0.46(0.39,0.60) 0.005
CA19-9[U/mL,M(Pss,Ps) ] 99.28(13.46,442.90) 101.53(24.38,437.70) 0.546
CA125[U/mL,M(Pss,Ps) ] 7.80(0.85,2.87) 13.80(0.73,2.98) 0.001

TPER : M58 52 5t 5 1E 4 T IR 4 2R ) ik 39 CT{ELAY 1Y (tumor to pancreas ratio at portal venous phase )o
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Table 2 Clinical data and conventional imaging characteristics of patients with highly differentiated or moderately and

poorly differentiated pancreatic ductal adenocarcinoma in the training group

FRIE E e (n=21) -k (n=13) PH
T x+s) 56.9 £ 12.8 58.9 +10.0 0.494
PN (%) ] 0.073
5 10(47.62) 11(84.62)
e 11(52.38) 2(15.38)
JEEY K (%) ] 0.141
= 6(28.57) 7(53.85)
7 15(71.43) 6(46.15)
JHEAEY 7K (%) ] 0.183
= 13(61.90) 5(38.46)
7 8(38.10) 8(61.54)
(%) ] 0.655
R 5(23.81) 4(30.77)
T 16(76.19) 9(69.23)
ML (%) ] 0.983
A 8(38.10) 5(38.46)
o 13(61.90) 8(61.54)
Jibga 5 B (n (%) 0.073
L3 7(33.33) 9(69.23)
RIS 4(19.05) 0(0.00)
Nz 10(47.62) 4(30.77)
[N ZES (n (%) ] 0.305
= 8(38.10) 2(15.38)
w 13(61.90) 11(84.62)
JibgeE KN (em x + ) 262+ 1.15 233+ 1.16 0.795
FHCT{E(HU,x +5) 30.11 + 16.47 21.14 £ 17.46 0.907

TPER[ U/mL, M(Pss,Ps) |

0.40(0.21,0.59)

0.51(0.27,0.68) 0.687

AUC , R B R 5 BE 430720 0.716.,0.581,0.824 Fil
0.722.0.600,0.765 ; T CT i ik ) S0 B URF fIE AR R A7
DI ZR 2 RN 56 IE 20 (0 AUC , 22 S50 R 0% 53 7 43 301 o0
0.895.0.781.0.882 110.873.0.722.0.929(F 3) , %4
T YIZARZH B 30 iE 20 SO AR E A B T PDAC Jpg 38153
TEFEE R ROC HIZR (K 2)

34t it

AHIFEEENL T T ARHET CT 3y KSR AE T

WA S5 255348 PDAC S Hr -1 434k PDAC Y | Horp
S AUCHE 5 0.716, RELE K 0.581, 5 57
JE 4 0.824, KB AUC {H M 0.895 , R HE
90781, 4552 M 0.882, S5, Xt T il A v
B PDAC B3, BT CT SC A3 B A5 B T AR i X
B2, s R AR A A

MY H CA125 B A0 TP S 2 8, R 7E
THAL RGN (PDAC 45 i . B ) s LT
WA IR DIEA TR, CA125 % T &3

&3 CT ). BRkEALIB SRR B FIN PDAC 4L 12 B2 A

Table 3 Efficacy of CT arteriovenous texture model in predicting differentiation degree of pancreatic ductal adenocarcinoma

CTHEHIHA 21531 AUC 95%E {7 X [] R e
Sk plERzER 0.716 0.591~0.821 0.581 0.824
Lt | 0.722 0.536~0.865 0.600 0.765

il plEZRZE) 0.895 0.793~0.956 0.781 0.882

I E 0.873 0.708~0.996 0.722 0.929
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Figure 2 ROC curve of multi-parameter model for prediction of medium-low differentiation pancreatic cancer
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