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[ Abstract] Background and purpose: The biological risk of gastrointestinal stromal tumor (GIST) can be divided into very

low-risk, low-risk, moderate-risk and high-risk. Accurate preoperative prediction of risk is very important for clinical diagnosis and
treatment. This study explored the application value of decision tree model based on ultrasonic signs in predicting the risk grade of
GIST. Methods: A total of 206 GIST patients treated in Union Hospital Affiliated to Fujian Medical University from December 2016
to December 2020 were collected. The decision tree model was established, and the prediction accuracy of the model was calculated.
Results: There were statistically significant differences in long diameter, short diameter/long diameter (S/L), location, internal echo,
echo uniformity, boundary, shape, cystic necrosis and blood flow signals among low-risk, moderate-risk and high-risk groups (all P
<0.05). The prediction accuracy of the decision tree model based on the long diameter, location, echo uniformity and shape was
72.33%, and the prediction accuracies of the low-risk group and high-risk group were 80.90% and 93.90%, respectively. Conclusion:
The decision tree model based on ultrasonic signs has high application value in predicting the risk grade of GIST.
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Tab.1 The results of GIST indicators between the different risk groups

Indicator Low—rifk group Moderate;risk group Hi gh—rijk group "l;otal
(n=89) (n=35) (n=82) (n=206)
Gender
Male 49 23 51 123
Female 40 12 31 83
Long diameter D/cm
<2.0 26 8 6 40
2.0-5.0 60 21 17 98
5.0-10.0 3 6 19 28
>10.0 0 0 40 40
Tumor source location
Stomach 70 35 47 152
Outside the stomach 19 0 35 54
Echo uniformity
Homogeneous 63 9 13 85
Heterogeneous 26 26 69 121
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Indicator Low-risk group Moderate-risk group High-risk group Total
(n=89) (n=35) (n=82) (n=206)

Internal echo

Hypoecho 87 29 74 190

Isoecho 2 6 8 16
Shape

Regular 55 12 13 80

Irregular 34 23 69 126
Boundary

Clear 83 31 60 174

Unclear 6 4 22 32
Necrotic cystic degeneration

Positive 11 15 54 80

Negative 78 20 28 126
Blood flow signals

Level 0 55 22 16 93

Level 1 24 11 24 59

Level 2 6 2 18 26

Level 3 4 0 24 28

ANEIfEs: BEA Al ARRS ( H=0.733, P=0.693) (=8.533, P=0.014) . [nlF4550 (/=57.343,
FPER (=1.536, P=0.464) ZRIGiH¥%E  P<0.001) . 5 (y=13.667, P<0.001) . &
Mo ARG RS B A A kAR ( H=104.904, (x'=38.294, P<<0.001) . IRFLEEAR (x'=51.703,
P<0.001) ., S/L (H=10.145, P=0.006) . Mg  P<<0.001) FUMLFIES (H=51.529, P<<0.001) 2
#BAL (x'=25.022, P<<0.001) . FkbNEREIE  RAGIFFEEL (K2, K1) .
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Tab.2 The comparison of indicators in different risk groups

Low-risk group vs Moderate-risk group vs Low-risk group vs

Indicator moderate-risk group high-risk group high-risk group

Statistic of test P value Statistic of test P value Statistic of test P value
Long diameter® —13.062 0.240 —61.837 0.000 —~74.900 0.000
S/L® —-0.837 0.944 27.516 0.022 26.679 0.003
Tumor source location 8.824 0.004 21.315 0.000 8.991 0.003
Internal echo® NA 0.006 NA 0.350 NA 0.050
Echo uniformity* 20.959 0.000 1.562 0.301 52.159 0.000
Boundary NA 0.466° 3.366" 0.089" 12.577° 0.000"
Shape® 7.656 0.009 4.960 0.030 37.611 0.000
Necrotic cystic degeneration 14.100 0.000 5.362 0.025 51.831 0.000
Blood flow signalsb 4.365 0.696 —60.184 0.000 —55.819 0.000

a: y test. b: Kruskal-Wallis rank sum test for independent samples. c: Fisher’s exact probability method. The P value is corrected by Bonferroni;
NA: Not available.
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Fig. 1 The ultrasonic findings of GIST with different locations and risk grades

A: Low-risk gastric stromal tumor; B: High-risk gastric stromal tumor; C: High-risk rectal stromal tumor; D: High-risk mesostenium stromal tumor.
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Fig. 2 Decision tree model based on ultrasonic s

igns for predicting the risk grade of GIST
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Tab.3 Comparison of the prediction by decision tree model and

pathology
Pathology

Prediction

Low-risk ~ Moderate-risk ~ High-risk ~ Total
Low-risk 72 12 5 89
Moderate risk 0 0 0 0
High-risk 17 23 77 117
Total 89 35 82 206
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