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Abstract: [ Objective] To investigate the relationship between CT signs and expression of somatostatin recep-
tor type 2 (SSTR2) , vascular endothelial growth factor receptor type 2 (VEGFR2) and O°-methylguanine—DNA—methyl-
transferse (MGMT) in pancreatic neuroendocrine neoplasms (pNENs). [Methods] The data of 86 pNENs patients con-
firmed by histopathology were retrospectively analyzed, including CT imaging and expression of SSTR2, VEGFR2 and
MGMT. Their correlations were identified by independent—samples t test, non—parametric test and receiver operating char-
acteristic (ROC) curves. [ Results] Gender and tumor boundary were significantly different between SSTR2-positive and
SSTR2-negative pNENs patients (P<0.05). Gender, maximum diameter > 20 ¢cm, boundary, enhancement ratio (arterial
and venous phase) and CT value ratio (venous phase) were significantly different between VEGFR2-positive and VEG-

FR2-negative pNENs patients (P<0.05). Maximum diameter, maximum diameter > 20 cm, enhancement ratio (arterial
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phase) and CT value ratio (plain, arterial and venous phase) were significantly different between MGMT—positive and MG-
MT-negative pNENs patients (P<0.05). The AUCs of CT signs assessing positive expression of SSTR2, VEGFR2 and MG-
MT were 0.847, 0.761 and 0.749 respectively, with sensitivity of 87.18%, 76.67% and 90.48% respectively, specificity of

87.50% , 73.91% and 57.14% respectively. [ Conclusions] CT features combined with clinical manifestations can reflect

expression of SSTR2, VEGFR2 and MGMT in pNENs.

Key words: pancreatic neuroendocrine neoplasms; computer tomography; somatostatin receptor type 2; vascular en-

dothelial growth factor receptor type 2; O°~methylguanine—-DNA-methyltransferse
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ROI location for CT value calculation: red, lesion; green, aorta; blue, pancreas.

El1 ROI&ERF
Fig.1 ROI selection
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A-C: The axial CT images of a 68—year—old female patient with pNENs of SSTR2(+); A: plain scan; B: arterial phase; C: venous phase. D=F: The

axial CT images of a 72-year—old female patient with pNENs of SSTR2(-); D :plain scan; E: arterial phase; F: venous phase. SSTR: somatostatin receptor.
B2 SSTR2(+)% SSTR2(-)&#& CTHLE K
Fig.2 The axial CT images of SSTR2 positive or negative pNENSs patients
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*1 SSTR25IGKRER K CTESREXEDHT

Table 1 Correlation between clinical characteristics, CT signs and expression of SSTR2 [n(%) ]
Clinical characteristics and CT signs ST X P
Positive(78) Negative(8)
Sex 5.258" 0.022
Female 48(44.4) 1(4.6)
Male 40(33.6) 7(3.4)
Boundary 8.348" 0.004
Clear 55(50.8) 1(5.2)
Unclear 23(27.2) 7(2.8)

" Pearson Chi—square test with Yates continuity correction; SSTR ; somatostatin receptor.

5 VEGFR2(-)4HAH I, VEGFR2 (+) 21 2 ik 391 5 Ak
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L, ZE R A G R E S R R R AR R AR
WAL IA] ) 22 S TEGe 24 3 L (P>0.05;42) o
23 MGMTRIEERS CTESMMEXED
MGMT FH % 63 i (75.00%) , B % 21 i
(25.00% ; K1 4) o W4 7F fix K12 (Z=-1.968 ,

P=0.049) 1 FL & 15 15 Wi (x* =6.481, P=0.011) .k
KAR L JE 75220 em (y* =5.894, P=0.021) 2% F A
GE it 2 7 s MGMT (+) 41 7 3 ik 49 5 Ak K (2=
-2.293, P=0.022) .°F-#1 CT {i H % (Z=-2.330, P=
0.020) . 3h ik ] CT {H kb % (1=-2.740, P=0.008) }&
Bk CT 14 % (Z2=-2.418, P=0.016) F &, % %
BEt o AR k) R IR R H A AE 5 7
PHALE] ) 22 57 o g it 2 B L (P>0.05;383) .

%2 VEGFR25IERFERE CTIERMEX S
Table 2 Correlation between clinical characteristics, CT signs and expression of VEGFR2 [M (P~ P,,), n(%) ]

VEGFR2
Clinical characteristics and CT signs V1% P
Positive(30) Negative(23)
Strengthening ratio (arterial phase) 0.52(0.30~0.61) 0.30(0.23~0.40) -2.710 0.007
Strengthening ratio (venous phase) 0.65(0.51~0.78) 0.46(0.40~0.54) -2.584 0.010
CT value ratio (venous phase) 1.14(0.96~1.45) 1.01(0.89~1.14) -2.047 0.041
Sex 6.517 0.011
Female 21(16.4) 8(12.6)
Male 9(13.6) 15(10.4)
Maximum diameter > 20 mm 4.956 0.026
Yes 13(17.0) 17(13.0)
No 17(13.0) 6(10.0)
Boundary 9.407 0.002
Clear 23(17.5) 8(13.5)
Unclear 7(12.5) 15(9.5)

VEGFR: svascular endothelial growth factor receptor.
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A-C: The axial CT images of a 55—-year—old female patient with pNENs of VEGFR2(+); A : plain scan; B: arterial phase; C: venous phase. D-F: The
axial CT images of a 57-year—old female patient with pNENs of VEGFR2(-); D: plain scan; E: arterial phase; F: venous phase. pNEN: pancreatic neuro-

endocrine neoplasms; VEGFRs: vascular endothelial growth factor receptor.

3 VEGFR2(+)% VEGFR2(-) &% CTH#H{IE &
Fig.3 The axial CT images of VEGFR2 positive or negative pNENSs patients

A-C: The axial CT images of a 30—year—old male patient with pNENs of MGMT(+); A : plain scan; B: arterial phase; C: venous phase. D=F: The axi-
al CT images of a 40-year—old male patient with pNENs of MGMT(-); D: plain scan; E: arterial phase; F: venous phase. MGMT: O°~methylguanine—
DNA-methyltransferse.

El4 MGMT(+) R MGMT(-)## CT ML E %
Fig.4 The axial CT images of MGMT positive or negative pNENs patients
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®3 MGMT 5lEARF K CTIEREXESH

Table 3 Correlation between clinical characteristics, CT signs and expression of MGMT

[(x+s), M(P,~P,), n(%)]

MGMT
Clinical characteristics and CT signs Zhx P
Positive(63) Negative(21)
Maximum diameter/mm 20.00(14.30~51.30) 42.00(23.80~65.50) -1.968 0.049
Strengthening ratio (arterial phase ) 0.43(0.31~0.61) 0.30(0.22~0.44) -2.293 0.022
CT value ratio (plain) 0.80(0.64~0.99) 0.92(0.81~1.15) -2.330 0.020
CT value ratio (arterial phase) 1.25+0.38 1.00+0.28 -2.740 0.008
CT value ratio (venous phase) 1.15(1.00~1.38) 0.97(0.83~1.15) -2.418 0.016
Maximum diameter>20 mm 5.894 0.021
Yes 32(36.8) 17(12.3)
No 31(26.3) 4(8.8)
Boundary 6.481 0.011
Clear 41(36.0) 7(12.0)
Unclear 22(27.0) 14(9.0)
MGMT: O°-methylguanine~-DNA-methyltransferse.
%4 HEZELogistic AFNHER
Table 4 Results of multivariate logistic regression analysis
Variables b S, Wald x* P OR OR95%CI
SSTR2
Boundary -2.593 1.118 5.382 0.020 13.367 (1.495, 119.491)
Sex -2.139 1.126 3.607 0.058 8.488 (0.934, 77.150)
Constant 5.291 1.370 14.923 <0.001 = =
VEGFR2
Sex -1.856 0.667 7.733 0.005 6.395 (1.729, 23.649)
CT value ratio (venous phase) 2.603 1.135 5.262 0.022 13.511 (1.461, 124.963)
Constant -1.759 1.232 2.038 0.153 = =
MGMT
Boundary -1.219 0.554 4.841 0.028 3.384 (1.142, 10.027)
CT value ratio (arterial phase) 1.935 0.837 5.342 0.021 6.926 (1.342, 35.741)
Constant -0.440 0.981 0.201 0.654 = =

SSTR : somatostatin receptor; VEGFR : svascular endothelial growth factor receptor; MGMT: O°~methylguanine—DNA-methyltransferse.
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A: ROC curve of the positive expression of SSTR2 predicted by sex and boundary. B: ROC curve of the positive expression of VEGFR2 predicted

by sex and CT value ratio (venous phase). C: ROC curve of the positive expression of MGMT predicted by boundary and CT value ratio (arterial phase).

5 ROC &4
Fig.5 ROC curves
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