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Predictive analysis of lymphovascular and perineural invasion in adenocarcinoma of
the esophagogastric junction based on CT imaging characteristics
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Abstract Objective To investigate the feasibility of the preoperative prediction of lymphovascular invasion (LVI) and perineural
invasion (PNI) in adenocarcinoma of the esophagogastric junction (AEG) based on enhanced computed tomography (CT) imaging chara-
cteristics of the chest and whole abdomen. Methods Clinical and imaging data of 329 patients pathologically diagnosed with AEG and
admitted to Changzhi People’s Hospital between October 2019 and September 2023 who underwent enhanced CT of the chest and whole
abdomen before surgery were collected. The patients were grouped according to the presence or absence of LVI- and PNI-based postopera-
tive pathology as follows : PNI group (n = 68), No-PNI group (n = 261) ; LVI group (n = 95),and No-LVI group (n = 234). Correlations
between clinical indicators and LVI and PNI were compared among groups. Multivariate logistic regression was used to analyze the inde-
pendent factors of LVI and PNI. Receiver operating characteristic (ROC) curves of the factors influencing LVI and PNI were drawn for
single or combined detection to evaluate their predictive efficacy. Results Significant differences (P < 0.05) were observed in the short
and long tumor diameters, Siewert classification, CT-T stage, CT-N stage, tumor border, and tumor enhancement between the PNI and

No-PNI groups. The CT-T stage, CT-N stage , and tumor border were independent predictors of PNI (P < 0.05). ROC curve analysis results
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showed that the area under curve (AUC) values of CT-T stage, CT-N stage, tumor border, and their combination were 0.655,0.668,0.621,

and 0.711,respectively. The AUC value of the combination was high, with a sensitivity and specificity of 0.642 and 0.684,respectively.

Significant differences (P < 0.05) were observed in the short and long tumor diameters, pathological grading, CT-T stage,CT-N stage,

tumor border, and enhancement between the LVI and No-LVI groups. The CT-T stage and tumor border were independent impact factors

for LVI(P < 0.05). ROC curve analysis results showed that the AUC values of CT-T stage , tumor border, and their combination were 0.663,

0.654,and 0.712,respectively. The AUC value of the combination was high, with a sensitivity and specificity of 0.559 and 0.755,respec-

tively. Conclusion The combined prediction based on enhanced CT imaging features of the chest and whole abdomen (the combination

of CT-T stage and tumor boundary; the combination of CT-T stage, CT-N stage,and tumor boundary) can improve the predictive efficacy

of LVI and PNI of the AEG before surgery.

Keywords adenocarcinoma of the esophagogastric junction; lymphovascular invasion; perineural invasion; CT imaging
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Tab.1 Comparison of clinical data between the LVI and No-LVI groups, and between the PNI and No-PNI groups
Item LVI group (n = 95) No-LVI group (n = 234) x> P

Age (year) 64.72 +8.13 64.38 + 8.55 3.031 0.161
Sex[n (%) ] 0.220 0.639

Male 80(84.2) 192(82.1)

Female 15(15.8) 42(17.9)
Siewert type [n (%) ] 3.175 0.204

I 1(1.1) 6(2.6)

JIi 43(45.3) 126 (53.8)

mm 51(53.7) 102 (43.6)
Pathological grade [n (%) ] 12.572 0.001

Poor differentiated or undifferentiated 27(28.4) 77(32.9)

Low differentiated 40 (42.1) 52(22.2)

Mid differentiated or well differentiated 28(29.5) 105 (44.9)

Item PNI group (n = 68) No-PNI group (n = 261) t/x’ P

Age (year) 64.66 + 8.38 64.13 + 8.78 3.142 0.385
Sex[n (%) ] 2.958 0.085

Male 7(10.3) 50(19.2)

Female 61(89.7) 211(80.8)
Siewert type [n (%) ] 3.064 0.216

I 1(1.5) 6(2.3)

Ii 29(42.6) 140 (53.6)

m 38(55.9) 115 (44.1)
Pathological grade [n (%) ] 13.508 0.001

Poor differentiated or undifferentiated 15(22.1) 89(34.1)

Low differentiated 31(45.6) 61(23.4)

Mid differentiated or well differentiated 22(32.4) 111(42.5)
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Tab.2 Comparison of imaging data between the LVI and No-LVI groups, and between the PNI and No-PNI groups

Ttem LVI group (n = 95) No-LVI group (n = 234) /x? P
CT-T stage [n (%) ] 21.923 <0.001
T, 11(11.6) 76(32.5)
T, 39(41.1) 97 (41.5)
T, 45(47.4) 61(26.1)
CT-N stage [n (%) ] 26.546 <0.001
No 25(26.3) 129(55.1)
N, 30(31.5) 58(24.8)
N, 31(32.6) 40(17.1)
N, 9(9.5) 7(3.0)
Tumor border [n (%) ] 17.591 <0.001
Distinct 46(48.4) 170(72.6)
Indistinct 49(51.6) 64(27.4)
Degree of image enhancement [n (%) ] 14.240 <0.001
Evenness 63(66.3) 101 (43.2)
Unevenness 32(33.7) 132(56.4)
Short diameter (¢m) 1.86+0.78 1.64 = 0.86 -2.182 0.030
Long diameter (cm) 7.51+2.78 6.43 +2.76 -3.195 0.002
CT value of plain scan 32.83 + 8.66 31.24 +£7.45 -1.675 0.095
CT value of arterial phase 57.14 £ 13.35 57.29 + 17.08 0.081 0.936
CT value of portal venous phase 70.94 + 15.76 67.48 £ 17.33 -1.682 0.093
CT value of delayed phase 65.96 + 12.70 63.29 + 11.89 -1.808 0.072
Ttem PNI group (n = 68) No-PNI group (n = 261) vy’ P
CT-T stage [n (%) ] 22.008 <0.001
T, 5(7.4) 82(31.4)
T, 30(44.1) 106 (40.6)
T, 33(48.5) 73 (28.0)
CT-N stage [n (%) ] 12.291 0.006
N, 20(29.4) 134(51.3)
N, 21(30.1) 67(25.7)
N, 21(30.1) 50(19.2)
N, 6(8.8) 10(3.8)
Tumor border [n (%) ] 22.774 <0.001
Distinct 28(41.2) 188(72.0)
Indistinct 40(58.8) 73(28.0)
Degree of image enhancement [n(%)] 21.446 <0.001
Evenness 51(75.0) 113(43.3)
Unevenness 17(25.0) 147 (56.7)
Short diameter (¢m) 1.94 +0.79 1.64 +0.85 -2.619 0.009
Long diameter (¢m) 7.82£2.91 6.46 £2.71 -3.643 <0.001
CT value of plain scan 33.22+7.56 31.30 +7.87 -1.804 0.072
CT value of arterial phase 57.57 +13.86 57.16 £ 16.62 -0.187 0.852
CT value of portal venous phase 71.47 £15.89 67.70 £ 17.15 -1.640 0.102

CT value of delayed phase 66.00 + 12.79 63.56 £ 11.97 -1.478 0.140
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Tab.3 Multivariate logistic regression of influencing factors for LVI
Variable B SE Wald x > OR (95%CI) P
CT-T stage 0.610 0.194 9.916 1.840(1.259-2.689) 0.002
Tumor border 0.940 0.300 9.804 2.559 (1.421-4.609) 0.002
F4 PNIIMEZERE ERlogisticEl I35 #
Tab.4 Multivariate logistic regression analysis of influencing factors for PNI
Variable B SE Wald x > OR (95%CI) P
CT-T stage 0.369 0.183 4.094 1.447 (1.102-2.069) 0.043
CT-N stage 0.376 0.162 5.368 1.456 (1.060-2.000) 0.021
Tumor border 0.583 0.275 4.490 1.792 (1.045-3.074) 0.034
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Fig.2 ROC curve analysis for predicting PNI
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