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Tab.1 General data of two groups
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Workflow diagram for image feature screning and machine learning model construction

F2 24IMNGIRSH BRI CT B HT
Tab.2 Comparative analysis of clinical indicators

and energy spectrum CT parameters between two groups

LVI/PNI Bfi#E4d LVI/PNI [HP:4H

I R 2 54 B Giit{E P
(n=45) (n=69)
CT-T 40.990 <<0.001
Ty 35(77.8) 12(17.4)
Tsy 10(22.2) 57(82.6)
CT-N 13.597 <<0.001
N, 37(82.2) 33(47.8)
N, -3 8(17.8) 36(52.2)
CT-EMVI 32.858 <<0.001
944 39(86.7) 22(31.9)
1 6(13.3) 47(68. 1)
CA72-4 10.292  0.001
[iRE3 44(97.8) 52(75.4)
[ 4 1(2.2) 17(24. 6)
AFP — 1. 000%
B4 44(97.8) 67(97.1)
1 1(2.2) 2(2.9)
CEA 1.224  0.269
B 40(88.9) 56(81.2)
FH 4 5(11. 1) 13(18. 8)
CA19-9 10.292  0.026
B4 43(95. 6) 56(81.2)
1 2(4.4) 13(18.8)
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B 44(97.8) 65(94. 2)
[ 1(2.2) 4(5.8)
figit CT S50
VP-NIC 0.36(0.33,0.49) 0.52(0.45,0.63) —5.043 <0, 001
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68.36416.17  91.44417.74 7.027 <20.001
CT/HU
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i 1255 VP-NIC.: i ik 30145 o 4k O B2 LA s EP-70 keV CT:
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Fig. 2 Examples of typical case in two sets
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IRZHBE AL E TS CT BAAE 2 45y a8 h 4 R
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B 3AB), SRIM, 3 T BN A IR A B A0 i B o
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K 3A.C). T SVM iR &AL [F — 73 25 8%
A RETE CT ASEAY I PR 2 $Oi A L 4%, 25 00 4 it
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B 2k BA 21 F0 S P P 5 Tk BA A B i 1 P fE
(AUC fil Kappa R %0 L& 3 FllA 3.
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Tab.3 Performance comparison of machine learning algorithm-driven models for predicting LVI/PNI status

. fig ik CT S 4pind i K 2 B 281 A
Kappa AUC Kappa AUC Kappa AUC
W2 (n=92)
BN 0.441 7 0. 839 0.659 8 0.798 0.772 3 0. 890
SVM 0.611 3 0. 800 0.659 8 0. 826 0.659 8 0. 826
BAEL (n=22)
BN 0.505 6 0. 810 0.455 4 0. 905 0.581 0 0.933
SVM 0.645 2 0. 786 0.581 0 0. 790 0.581 0 0.790
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A Ak B A 2 M ) U i 24 K040 4R O T HL A
E. 2 M7 535 2 i R 2 o3 #r vh i BLAT 2808 T
Hoo ml T 3Pl 4528 2 87 52 B e IR 3 5% v 1) 1o H
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Fig.3 Comparison of ROC curves for predicting LVI/PNI status in gastric adenocarcinoma
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Machine Learning Optimization of Spectral CT for
Predicting Invasiveness in Gastric Adenocarcinoma

GE Huiting, WANG Lili, LIU Yuanfen, ZOU Tianxiu, LIN Weiwen, XUE Yunjing
Department of Radiology, Fujian Medical University Union Hospital, Fuzhou 350001, China

ABSTRACT: Objective It is to investigate the potential value of machine learning (ML) algorithms
combined with quantitative parameters of spectral CT and clinical models in predicting lymphovascular
invasion (LVID) and perineural invasion (PNI) in patients with gastric adenocarcinoma (GAC). Methods

A total of 114 patients with GAC confirmed by pathology from December 2017 to May 2022 were collected.

The study parameters involved serum tumor markers, CT-TN staging, extramural venous invasion
assessed by CT (CT-EMVID) , and quantitative parameters of spectral CT. Feature screening was conduc-
ted using the Best-First algorithm in WEKA software, and models were built using Bayesian network
(BN) and support vector machine (SVM) algorithms. Results Compared with the LVI/PNI(-) group,
CT-T,, stage, CT-N positive, CT-EMVT positive, and serum tumor markers (CA72-4, CA19-9) were
more common in LVI/PNI (+) group, and the spectral CT parameters were higher in LVI/PNI (+)
group, with statistically significant differences observed (P<C0.05). After feature screening. key varia-
bles included CT-T staging, CT-EMVI, VP-NIC, and EP-70 keV CT values. Based on these variables,
six models were constructed using BN and SVM, including clinical parameter models, spectral CT parame-
ter models, and combined models. All the six models demonstrated high predictive performance without
overfitting. The combined model using BN showed the best predictive performance with an AUC range of
0. 890 to 0.933, and Delong test showed that it was statistically significant (P<C0. 05). In contrast, the
SVM combined model did not show a statistical difference between the model and the other two models
(P>0.05). Conclusion Machine learning models combining clinical and spectral CT parameters can effi-
ciently evaluate the LVI and PNI status of GAC patients, with the BN combined model achieving the high-
est accuracy.

KEY WORDS: gastric adenocarcinoma; spectral CT; lymphovascular invasion; perineural invasion
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