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Abstract: [ Objective] To explore the predictive value of CT based radiomics model in differentiating Borrmann type
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IV gastric cancer (GC) from primary gastric lymphoma (PGL).[Methods] A total of 186 cases (Borrmann type IV GC:
132; PGL: 86) pathologically diagnosed by surgical resection and/or endoscopic biopsy were enrolled from June 2008 to
April 2018 retrospectively. Radiomics features were extracted from CT arterial phase and venous phase images by comput-
ed algorithm, and selected by least absolute shrinkage and selection operator (Lasso) logistic regression, and then the CT—
based radiomics models were established. CT subjective signs were reviewed to build CT subjective signs model , while CT
subjective signs and radiomics signature were assembled to build combined model. The receiver operating characteristic
(ROC) curve was used to evaluate the performance of CT subjective sign model, radiomics model and the combined model.
[Results] Two signs (the bright line sign of serosa and the irregular nodular protrusion on the serosa side ) were selected in-
to the CT subjective sign model. Among the radiomics features, 9 venous phase features, 8 arterial phase features and 14
arteriovenous combination features related to tumor classification were selected, and the corresponding radiomics models
were constructed respectively. When the cut—off value of CT subjective sign model was 0.188, the area under curve (AUC)
was 0.846, the sensitivity was 61.9%, the specificity was 81.7%, and the accuracy was 76.5%. The cut—off values of arteri-
al phase, venous phase and arteriovenous phase radiomics model were —0.315, —0.669 and —0.858, respectively, and the
AUCs were 0.864, 0.955 and 0.890, the sensitivity were 71.4%, 95.2% and 81.0%, the specificity were 85.0%, 88.3%
and 80.0%, the accuracy were 81.5%, 90.1% and 80.3%, respectively. The cut—off values of arterial phase, venous phase
and arteriovenous phase in the combined model were 0.257, 0.556 and 0.497, respectively, and the AUCs were 0.883,
0.956 and 0.918, the sensitivity was 71.4%, 90.5% and 71.4%, the specificity was 85.0%, 93.3% and 90.0% and the ac-
curacy were 81.5%, 92.6% and 85.2%, respectively. The diagnostic performance of the models from high to low were the
combined model, radiomics model and CT subjective finding model ( P< 0.001), and CT venous phase images were more
effective in the differential diagnosis of the two tumors. [ Conclusions] The radiomics model based on the arterial and ve-
nous phases CT images could differentiate Borrmann type IV gastric carcinoma from primary gastric lymphoma effectively.
Key words: Borrmann type IV gastric cancer; primary gastric lymphoma; radiomics; differential diagnosis
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Fig. 1 Manual segmentation result of gastric cancer lesion in venous phase of CT enhancement (A), and three dimensional
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¥#1E (Gray Level Run Length Matrix, GLRLM) .
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Fig. 2 Radiomics feature selection process through least absolute shrinkage and selection operator (venous phase)
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Table 1 Clinical characteristics in training and validation cohorts [n,% +s,M(P,~P,)]
Training cohort (n=105) Validation cohort (n=81)
Clinical characteristics Gastric lymphoma  Gastric cancer Gastric lymphoma  Gastric cancer .
(n=33) (n=72) (n=21) (n=60)
Gender
Male 17 44 13 39
0.355 0.799
Female 16 28 8 21
Age 57+12 59+13 0.845 58+11 63+13 0.733
Location
Cardia 1 5 0 8
Antrum 11 44 13 37
Fundus 2 1 2 2
Pylorus 0 2 0 7
0.123 0.383
Body 13 6 5 2
Whole 2 1 1 0
Greater curvature 3 2 0 0
Less curvature 1 11 0 4
Mucosal enhancement line
Presence 20 57 11 47
0.046 0.023
Absence 13 15 10 13
High enhanced serosa sign
Presence 5 55 3 40
<0.001 <0.001
Absence 28 17 18 20

Irregular nodular protrusion on the serosal side
Presence 10 55 7 48

<0.001 <0.001
Absence 23 17 14 12

Parigastric fat space blurred

Presence 18 54 7 43
0.036 0.002
Absence 15 18 14 17
Radiomics signature value of CT 2.496 -4.141 2.005 -3.880
<0.001 <0.001
enhancement (0.998~4.704)  (-5.440~ -2.330) (-0.305~3.247) (-6.242~-2.014)

Age was tested by T test, Group scores were tested by Mann—Whitney U test, Gender, Mucosal enhancement line , High enhanced serosa sign, Ir-
regular nodular protrusion on serosal side, Parigastric fat space blurred were all tested by Chi—square test, and Location were tested by Chi—square

trend test. SD :standard deviation .

W H S~ 0.188 B, 8 Ky 61.9%, B¢ 5 1 (0.770,0.930) .0.955(0.884,0.988) F10.890(0.800,
81.7% , EWATE N 76.5%, 2H2F R dh il S ik i 0.948) , #1823 514 -0.315 . -0.669 F1-0.858, ik
Jik W A Kz 2l %5 bk W B9 AUC 95%CI 43 51 b 0.864 JRPEAY M 71.4% .95.2% F11 81.0% , ¢ 55143 51 My
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Table 2 Multivariate logistic regression analysis of subjective CT findings
Variable b S, Wald P OR OR 95%CI
High enhanced serosa sign -2.511  0.581 18.666 <0.001 0.081 (0.026,0.254)
Irregular nodular protrusion on the serosal side -1.344  0.541 6.170 0.013 0.261 (0.090,0.753)
Constant 1.050  0.401 6.865 0.009 = =
P<0.05.0R : 0dds ratio.CI: confidence interval.
R3 NEESERSTHERSRE
Table 3 Combine model construction by multivariate logistic regression analysis

Variable b S, Wald y* P OR OR 95%CI
Arterial phase High enhanced serosa sign ~ -2.562  1.124 5.201 0.023 0.077 (0.009,0.697)

Radiomics signature value 1.996 0.563  12.570  <0.001 7.356 (2.441,22.168)

Constant 1.400 0.736 3.618 0.057 = =

High enhanced serosa sign ~ -2.784  1.394 3.988 0.046 0.062 (0.004,0.950)
Venous phase Radiomics signature value 2.103  0.647  10.565 0.001 8.188 (2.304,29.095)

Constant 1.696  0.962 3.105 0.078 = =

High enhanced serosa sign ~ -2.048  0.904 5.136 0.023 0.129 (0.022,0.758)
Arterial and venous phase  Radiomics signature value 1.395 0.333  17.502  <0.001 4.035 (2.099,7.757)

Constant 0.982 0.603 2.653 0.103 = =

P<0.05. OR: odds ratio. CI: confidence interval.

85.0% . 88.3% Fil 80.0%, E #ffi ¥4 7 5 N 81.5% .
90.1% F180.3% . kA 17 v i 3 ik B9 L # Jk HH LA
Ko 2 k39 B9 AUC 43531 24 0.883,0.956 £1 0.918,
HWEE 2> 514 0.257 .0.556 F10.497 , BUBAE 43 531 Hy
71.4% .90.5% F171.4% , ¢ 5514~ 85.0% .93.3% F1I

1.0}

0.8F
0.6 -

AUC
—_ subjective finding model 931 |

0.4+

Specificity

ateris phases:radionics model () g

arterial phases:combined model 0.989 1

“l 0,990 |
odel 0.994

0971 {

e W) A
0.0 0.2 04 06 0.8 1.0
1-Specificity

E3

_ venous phases:radiomics mod
y

0.2}

0.0

90.0% , EHHVE K 81.5% .92.6% F11 85.2% ., 4% H U
112 Wi RCRE L3, 45 2R < KA A R > 2 4 A5 R >
CT ARG AR, I H Dk > 2w ik 91> 3l kg
BRI ROCHIZ (K 3)

AUC
subjective finding model () g4
arterial phases:radiomics model n'xm 1
arterial phases:combined model "C

Specificity

venuus phasesadomis moiel '
dmotel 102>

0956
0.890

‘ ! 0918 | g
0.0 0.2 04 06 0.8 1.0
1-Specificity

g (A) 5L & (B) B ROC ik

Fig. 3 Receiver operating characteristics curve in training cohort (A) and validation cohort (B)
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Axial (A) and sagittal (B) images of venous phase in one patient. Gastric wall mass with giant ulcer was shown under gastroscope (C). The lesion was

uncertain after gastroscope biopsy. The probabilities of gastric lymphoma based on radiomics features were 0.703, 0.593, 0.771 for venous phase, arteri-

al phase and arteriovenous phase, respectively.
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Fig.4 CT images of venous phase and gastroscope image in a patient
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