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Supplementary Tables S1–S8; Supplementary Figure S1; Supplementary File S1 (historical protocol documentation). All model results are unchanged from the locked analysis. Figures and protocol documentation are included in the combined Supplementary Information PDF.
Supplementary Table S1
Preoperative variable inventory and 61 evaluable comparisons
Four previously absent univariable results were restored from archived source data using the original test framework; the recovery workflow and CA19-9 detection-limit handling are detailed in Supplementary File S1. All 61 P values underwent BH-FDR correction, with six significant variables. Effect estimates are test-specific: Welch rows report mean differences; Mann–Whitney U rows report rank-biserial correlation, r = 1 − 2U/(n_GIST × n_nonGIST), where U is the GIST-group statistic. Positive r indicates higher values in the non-GIST group. The four restored rows lack archived effect estimates. Echo uniformity used a Monte Carlo exact test. Original signed SMD values are retained here; Table 1 uses absolute SMD. Variable No. is an identifier, not an FDR rank.
	No.
	Variable
	Available / missing N
	Test
	Effect estimate (95% CI)
	SMD
	Raw P
	BH-FDR q

	1
	Age
	546/0
	Welch t-test
	Mean diff 6.7 (4.9–8.5)
	0.634
	<0.001
	<0.001

	2
	Female sex
	546/0
	Pearson chi2
	OR 0.691 (0.485–0.986)
	—
	0.0410
	0.1787

	3
	Body mass index
	546/0
	Welch t-test
	—
	—
	0.3466
	0.6820

	4
	Hypertension
	546/0
	Pearson chi2
	OR 2.104 (1.363–3.248)
	—
	<0.001
	0.0103

	5
	Diabetes mellitus
	546/0
	Pearson chi2
	OR 1.473 (0.748–2.900)
	—
	0.2598
	0.5283

	6
	Coronary heart disease
	546/0
	Pearson chi2
	OR 2.623 (0.780–8.819)
	—
	0.1060
	0.2890

	7
	Smoking history
	546/0
	Pearson chi2
	OR 1.077 (0.580–2.000)
	—
	0.8146
	0.9555

	8
	Alcohol history
	546/0
	Pearson chi2
	OR 1.807 (0.887–3.684)
	—
	0.0992
	0.2881

	9
	Tumor location
	546/0
	Monte Carlo exact
	Cramer's V 0.466
	—
	<0.001
	0.0102

	10
	Tumor size
	516/30
	Mann-Whitney U
	rank-biserial r -0.005
	—
	0.9204
	0.9555

	11
	Layer of origin
	528/18
	Monte Carlo exact
	Cramer's V 0.246
	—
	<0.001
	0.0102

	12
	Echo intensity
	512/34
	Monte Carlo exact
	Cramer's V 0.190
	—
	0.0020
	0.0244

	13
	Echo uniformity
	546/0
	Monte Carlo exact
	Cramer's V 0.066
	—
	0.4063
	0.7289

	14
	Growth pattern
	488/58
	Monte Carlo exact
	Cramer's V 0.073
	—
	0.6627
	0.9319

	15
	White blood cell count
	546/0
	Mann-Whitney U
	—
	—
	0.9190
	0.9555

	16
	Red blood cell count
	543/3
	Welch t-test
	Mean diff 0.08 (-0.01–0.17)
	0.150
	0.0817
	0.2493

	17
	Lymphocyte count
	546/0
	Welch t-test
	Mean diff -0.02 (-0.11–0.08)
	-0.030
	0.7333
	0.9319

	18
	Monocyte count
	545/1
	Welch t-test
	Mean diff -0.00 (-0.02–0.02)
	-0.031
	0.7196
	0.9319

	19
	Neutrophil count
	546/0
	Mann-Whitney U
	rank-biserial r -0.036
	—
	0.4740
	0.7680

	20
	Eosinophil count
	437/109
	Mann-Whitney U
	rank-biserial r 0.089
	—
	0.1090
	0.2890

	21
	Basophil count
	437/109
	Mann-Whitney U
	rank-biserial r 0.050
	—
	0.3580
	0.6824

	22
	Hemoglobin
	546/0
	Welch t-test
	Mean diff 3.5 (1.1–6.0)
	0.242
	0.0049
	0.0497

	23
	Platelet count
	545/1
	Mann-Whitney U
	rank-biserial r 0.127
	—
	0.0108
	0.0825

	24
	Neutrophil-to-lymphocyte ratio
	546/0
	Mann-Whitney U
	rank-biserial r -0.072
	—
	0.1492
	0.3372

	25
	Systemic immune-inflammation index
	546/0
	Mann-Whitney U
	rank-biserial r 0.010
	—
	0.8401
	0.9555

	26
	Platelet-to-lymphocyte ratio
	546/0
	Mann-Whitney U
	rank-biserial r 0.039
	—
	0.4315
	0.7521

	27
	Prognostic nutritional index
	546/0
	Mann-Whitney U
	rank-biserial r 0.035
	—
	0.4782
	0.7680

	28
	Systemic inflammatory response index
	546/0
	Mann-Whitney U
	rank-biserial r -0.020
	—
	0.6946
	0.9319

	29
	Lymphocyte-to-monocyte ratio
	544/2
	Mann-Whitney U
	rank-biserial r 0.005
	—
	0.9232
	0.9555

	30
	Fibrinogen-to-albumin ratio
	528/18
	Mann-Whitney U
	rank-biserial r -0.036
	—
	0.4799
	0.7680

	31
	Albumin
	528/18
	Welch t-test
	Mean diff -0.15 (-0.62–0.32)
	-0.054
	0.5322
	0.8117

	32
	Globulin
	507/39
	Welch t-test
	Mean diff 0.03 (-0.57–0.63)
	0.009
	0.9242
	0.9555

	33
	Total protein
	510/36
	Welch t-test
	Mean diff -0.07 (-0.91–0.77)
	-0.014
	0.8723
	0.9555

	34
	Albumin-to-globulin ratio
	503/43
	Welch t-test
	Mean diff -0.01 (-0.05–0.03)
	-0.048
	0.5925
	0.8606

	35
	Thrombin time
	546/0
	Welch t-test
	Mean diff -0.05 (-0.24–0.13)
	-0.047
	0.5837
	0.8606

	36
	Prothrombin time
	545/1
	Welch t-test
	Mean diff -0.00 (-0.16–0.16)
	-0.003
	0.9708
	0.9708

	37
	Activated partial thromboplastin time
	545/1
	Welch t-test
	Mean diff 0.34 (-0.44–1.12)
	0.073
	0.3974
	0.7289

	38
	International normalized ratio
	545/1
	Welch t-test
	Mean diff 0.00 (-0.01–0.01)
	0.005
	0.9548
	0.9707

	39
	Fibrinogen
	546/0
	Mann-Whitney U
	rank-biserial r -0.034
	—
	0.4910
	0.7680

	40
	Prothrombin activity
	544/2
	Welch t-test
	Mean diff 0.19 (-1.93–2.31)
	0.015
	0.8598
	0.9555

	41
	Alanine aminotransferase
	534/12
	Mann-Whitney U
	rank-biserial r -0.096
	—
	0.0572
	0.2183

	42
	Gamma-glutamyl transferase
	515/31
	Mann-Whitney U
	rank-biserial r -0.121
	—
	0.0179
	0.1094

	43
	Total bilirubin
	527/19
	Mann-Whitney U
	rank-biserial r -0.077
	—
	0.1318
	0.3093

	44
	Direct bilirubin
	523/23
	Mann-Whitney U
	rank-biserial r -0.005
	—
	0.9191
	0.9555

	45
	Indirect bilirubin
	511/35
	Mann-Whitney U
	rank-biserial r -0.090
	—
	0.0800
	0.2493

	46
	Creatinine
	534/12
	Mann-Whitney U
	rank-biserial r -0.126
	—
	0.0123
	0.0833

	47
	Urea
	500/46
	Welch t-test
	Mean diff 0.17 (-0.05–0.39)
	0.135
	0.1315
	0.3093

	48
	Uric acid
	511/35
	Welch t-test
	Mean diff -1.4 (-16.2–13.3)
	-0.017
	0.8510
	0.9555

	49
	Total cholesterol
	466/80
	Welch t-test
	Mean diff 0.10 (-0.07–0.28)
	0.108
	0.2527
	0.5283

	50
	Triglycerides
	466/80
	Mann-Whitney U
	rank-biserial r -0.085
	—
	0.1163
	0.2956

	51
	Retinol-binding protein
	499/47
	Welch t-test
	Mean diff 1.6 (-0.1–3.4)
	0.161
	0.0726
	0.2461

	52
	Cystatin C
	499/47
	Welch t-test
	Mean diff 0.04 (0.01–0.07)
	0.249
	0.0062
	0.0539

	53
	Potassium
	522/24
	Welch t-test
	Mean diff 0.06 (0.00–0.11)
	0.186
	0.0381
	0.1787

	54
	Sodium
	522/24
	Welch t-test
	Mean diff 0.37 (0.05–0.69)
	0.202
	0.0224
	0.1240

	55
	Chloride
	521/25
	Welch t-test
	Mean diff 0.07 (-0.33–0.48)
	0.031
	0.7268
	0.9319

	56
	Calcium
	536/10
	Welch t-test
	Mean diff 0.02 (0.00–0.04)
	0.191
	0.0271
	0.1379

	57
	Magnesium
	507/39
	Welch t-test
	Mean diff -0.00 (-0.01–0.01)
	-0.031
	0.7264
	0.9319

	58
	Alpha-fetoprotein
	453/93
	Mann-Whitney U
	—
	—
	0.1552
	0.3381

	59
	Carcinoembryonic antigen
	459/87
	Mann-Whitney U
	rank-biserial r -0.106
	—
	0.0505
	0.2053

	60
	Carbohydrate antigen 19-9
	422/124
	Mann-Whitney U
	—
	—
	0.0649
	0.2330

	61
	Carbohydrate antigen 15-3
	356/190
	Mann-Whitney U
	rank-biserial r 0.015
	—
	0.8076
	0.9555



Supplementary Table S2
Harmonization of EUS categories
The label “Missing” in the archived layer mapping denotes 18 clinically indeterminate wall-layer findings; it is not a negative layer assignment. Echo-intensity missingness is separate.
	Raw category
	Harmonized category
	n
	% of available

	Muscularis propria (internal category 3)
	Muscularis propria
	450
	85.2

	Muscularis propria
	Muscularis propria
	9
	1.7

	Submucosa
	Submucosa
	50
	9.5

	Mucosa
	Mucosa
	18
	3.4

	Extraluminal
	Extraluminal
	1
	0.2

	Missing
	Missing
	18
	—

	Echo intensity (available n = 512, missing = 34)

	Raw category
	Harmonized category
	n
	% of available

	Hypoechoic
	Hypoechoic
	470
	91.8

	Hypoechoic (low-echo synonym)
	Hypoechoic
	9
	1.8

	Hypoechoic (slightly low)
	Hypoechoic
	1
	0.2

	Isoechoic
	Isoechoic
	2
	0.4

	Hyperechoic
	Hyperechoic
	11
	2.1

	Hyperechoic (slightly high)
	Hyperechoic
	1
	0.2

	Anechoic
	Anechoic
	1
	0.2

	Mixed
	Mixed
	17
	3.3

	Missing
	Missing
	34
	—



Supplementary Table S3
Evaluable versus indeterminate wall-layer origin
Evaluable N=528; indeterminate N=18. Non-significant tests do not exclude selection bias.
	Variable
	Statistical test
	Statistic
	P value
	Absolute SMD

	Age, years
	Welch t-test
	0.1572
	0.8769
	0.037

	Female sex
	Pearson χ²
	1.2631
	0.2611
	0.286

	GIST (vs non-GIST)
	Pearson χ²
	1.9349
	0.1642
	0.350

	Fundic location
	Pearson χ²
	0.9976
	0.3179
	0.233

	Hypertension
	Pearson χ²
	0.0684
	0.7936
	0.064



Supplementary Table S4
Locked-model performance against leiomyoma
N=459 (234 GIST; 225 leiomyoma); the locked M0 formula was applied without refitting. The archival hierarchical subgroup classification was retained and was not reconstructed from the 307-record pathology file. This is a secondary exploratory assessment against the most common mimic.
	Metric
	Value
	95% CI
	
	

	Subgroup N (GIST / leiomyoma)
	459 (234 / 225)
	
	
	

	AUC
	0.774
	0.731–0.817
	
	

	AUC standard error
	0.022
	
	
	

	Brier score
	0.192
	
	
	

	Scaled Brier score
	0.231
	
	
	

	Calibration-in-the-large (intercept)
	0.142
	−0.070–0.353
	
	

	Calibration intercept (free slope)
	0.134
	−0.077–0.345
	
	

	Calibration slope (free slope)
	0.946
	0.748–1.145
	
	

	Risk group (threshold: <0.30 / 0.30–<0.70 / ≥0.70)

	Risk group
	N (GIST/leiomyoma)
	Observed GIST rate (%)
	
	

	Low
	132 (38/94)
	28.8
	
	

	Intermediate
	198 (84/114)
	42.4
	
	

	High
	129 (112/17)
	86.8
	
	

	Cochran–Armitage trend test: Z = 9.3525, P < 0.001.



Supplementary Table S5
Risk strata and exploratory decision-curve intervals
The external center is an independent hospital in the same city. Decision-curve results are pointwise comparisons on the evaluated 0.01 grid, not optimized or clinically validated thresholds. At 0.70, the strict greater-than criterion over both strategies was not met.
	Risk group
	Threshold
	N
	GIST/non-GIST
	Observed GIST rate (95% CI)
	Mean predicted probability
	Absolute SMD

	Low
	P < 0.30
	190
	38/152
	20.0% (14.9%–26.3%)
	0.159
	—

	Intermediate
	0.30 ≤ P < 0.70
	205
	84/121
	41.0% (34.5%–47.8%)
	0.467
	—

	High
	P ≥ 0.70
	133
	112/21
	84.2% (77.1%–89.4%)
	0.812
	—

	Panel B. External cohort risk-group composition and observed GIST rates

	Risk group
	Threshold
	N
	GIST/non-GIST
	Observed GIST rate (95% CI)
	Mean predicted probability
	Absolute SMD

	Low
	P < 0.30
	25
	4/21
	16.0% (6.4%–34.6%)
	0.162
	—

	Intermediate
	0.30 ≤ P < 0.70
	32
	14/18
	43.8% (28.2%–60.7%)
	0.491
	—

	High
	P ≥ 0.70
	23
	16/7
	69.6% (49.1%–84.4%)
	0.837
	—

	Panel C. Decision-curve analysis summary (threshold grid 0.05–0.80, step 0.01)

	Cohort
	Model net benefit > 0
	Model > treat-all
	Model > treat-none
	Model > both
	
	

	Local
	0.05–0.80
	0.05–0.80
	0.05–0.80
	0.05–0.80
	
	

	External
	0.05–0.69; 0.71
	0.05–0.11; 0.13–0.80
	0.05–0.69; 0.71
	0.05–0.11; 0.13–0.69; 0.71
	
	

	Subgroup (GIST vs leiomyoma)
	0.05–0.80
	0.29–0.80
	0.05–0.80
	0.29–0.80
	
	



Supplementary Table S6
Exploratory incremental value of tumor size >15 mm beyond M0
	Metric
	Value
	Notes

	Analysis sample
	N = 516 (GIST 233, non-GIST 283)
	

	Base model (M0) AUC
	0.805
	

	Extended model AUC (+ tumor size >15 mm)
	0.812
	

	ΔAUC (incremental)
	0.007
	

	Paired DeLong P value
	0.133
	

	Likelihood-ratio χ²
	6.195
	

	Likelihood-ratio P value
	0.013
	

	Tumor size >15 mm: OR (95% CI)
	2.655 (1.218–5.791)
	

	Tumor size >15 mm: P value
	0.014
	



The same-sample size analysis contained 516 patients (233 GIST; 283 non-GIST). The >15-mm cutoff and ΔAUC≥0.01 benchmark are pragmatic exploratory choices, not management thresholds. No extension was newly fitted for the present submission. The locked number sheet provides ΔAUC=0.006703 and DeLong P=0.132845; displayed values are rounded consistently with the main manuscript. Likelihood-ratio and paired DeLong tests address model fit and incremental discrimination, respectively.
Supplementary Table S7
Non-GIST pathological composition in the full development descriptive cohort (N=307)
	Pathological category
	Original Chinese labels (n)
	n
	% of 307

	Leiomyoma
	平滑肌瘤 (235)
	235
	76.5

	Ectopic pancreas
	胰腺组织异位 (2); 胰腺异位 (13); 异位胰腺组织 (5); 异位胰腺 (1)
	21
	6.8

	Lipoma
	脂肪瘤 (7)
	7
	2.3

	Neuroendocrine tumor
	神经内分泌肿瘤 (3); 神经内分泌瘤 (2)
	5
	1.6

	Schwannoma
	神经鞘瘤 (2); 胃肠道神经鞘瘤 (1)
	3
	1.0

	Foveolar-type adenoma
	小凹型腺瘤 (1); 小凹型胃腺瘤 (1); 胃小凹型腺瘤 (1)
	3
	1.0

	Inflammatory fibroid polyp
	炎性纤维性息肉 (2); 炎性纤维样息肉 (1)
	3
	1.0

	Calcifying fibrous tumor/pseudotumor
	钙化性纤维性假瘤 (1); 钙化性纤维性肿瘤 (2)
	3
	1.0

	Fundic gland polyp
	胃底腺息肉 (3)
	3
	1.0

	Smooth-muscle hyperplasia
	平滑肌组织增生 (1); 平滑肌增生 (1)
	2
	0.7

	Benign fibroblastic/myofibroblastic tumor
	良性纤维母细胞/肌纤维母细胞性肿瘤 (2)
	2
	0.7

	Moderate chronic superficial gastritis
	中度慢性浅表性胃炎 (2)
	2
	0.7

	No malignant features identified (descriptive label)
	未见恶性特征 (1)
	1
	0.3

	Muscularis-propria hyperplasia
	固有肌层增生 (1)
	1
	0.3

	Lymphangiectasia
	淋巴管扩张 (1)
	1
	0.3

	Collagenized fibrous nodule
	胶原化纤维结节 (1)
	1
	0.3

	Combined fundic gland polyp and lipoma
	胃底腺息肉、脂肪瘤 (1)
	1
	0.3

	Spindle-cell tumor, unspecified
	梭形细胞肿瘤 (1)
	1
	0.3

	Well-differentiated adenocarcinoma
	高分化腺癌 (1)
	1
	0.3

	Combined leiomyoma and fundic gland polyp
	平滑肌瘤、胃底腺息肉 (1)
	1
	0.3

	Chronic mucosal inflammation
	粘膜慢性炎 (1)
	1
	0.3

	Storiform fibroma
	席纹状纤维瘤 (1)
	1
	0.3

	Follicular lymphoma
	滤泡性淋巴瘤 (1)
	1
	0.3

	Granular-cell tumor
	颗粒细胞瘤 (1)
	1
	0.3

	Combined mild chronic superficial gastritis and ectopic pancreas
	轻度慢性浅表性胃炎、胰腺异位 (1)
	1
	0.3

	Combined-label fundic-gland-type adenocarcinoma / fundic-gland-type tumor
	胃底腺型腺癌、胃底腺型肿瘤 (1)
	1
	0.3

	Low-grade intraepithelial neoplasia
	低级别上皮内瘤变 (1)
	1
	0.3

	Reactive nodular fibrous pseudotumor
	反应性结节状纤维性假瘤 (1)
	1
	0.3

	Mild chronic superficial gastritis
	轻度慢性浅表性胃炎 (1)
	1
	0.3

	Hyperplastic polyp
	增生性息肉 (1)
	1
	0.3

	Total
	307 unique case records
	307
	100.0



All 307 non-empty patient records were read from the original pathology workbook; identifiers were unique, and every outcome label was non-GIST. Original-label frequencies matched the Notion source page exactly: 13 repeated labels plus 27 singleton labels. Only explicit synonyms were combined. Muscularis-propria hyperplasia was kept separate from generic smooth-muscle hyperplasia; inflammatory severity labels and chronic mucosal inflammation were retained separately. Combined labels were counted once and were not allocated to each component. Percentages use 307 as denominator and may not sum to 100.0 after rounding. This is transcription-based descriptive classification, not pathology re-adjudication.
Pathology composition for the M0 complete-case non-GIST group (N=294) and external non-GIST group (N=46) was not available from the records used for this report. The 307-record file was not used to infer either distribution or reconstruct the locked leiomyoma subgroup.
Supplementary Table S8
Available development–external cohort descriptors and reporting gaps
	Descriptor
	Development descriptive cohort
	M0 development analysis
	Independent same-city external cohort

	Hospital
	Shenzhen Second People’s Hospital
	Same development hospital
	Peking University Shenzhen Hospital

	Accrual
	January 2016–September 2025
	Same development interval
	January 2020–January 2026

	Ascertainment
	Endoscopic resection histopathology
	Endoscopic resection histopathology
	Endoscopic resection histopathology

	N (GIST/non-GIST)
	546 (239/307)
	528 (234/294)
	80 (34/46)

	EUS layer indeterminate
	18
	Excluded from M0
	All 80 evaluated with locked M0

	Age distribution
	GIST 56.8±9.8; non-GIST 50.1±11.3 years
	Not separately reported in supplied final tables
	Summary not available

	Fundic location
	GIST 137/239; non-GIST 46/307
	Summary not separately reported
	Summary not available

	Muscularis propria origin
	GIST 224/234; non-GIST 235/294 among evaluable lesions
	Same evaluable layer data
	Summary not available

	Model application
	Descriptive cohort
	Model development and bootstrap validation
	Locked equation; no refitting or recalibration



This comparison uses archived summaries for the independent same-city external center. The available records did not contain complete external predictor-distribution summaries, limiting formal assessment of case-mix differences (TRIPOD+AI item 20c). No distributions were inferred from performance estimates.
Supplementary Figure S1
Supplementary Figure S1. Risk stratification in the development M0 cohort. Fixed thresholds defined low (P<0.30), intermediate (0.30≤P<0.70), and high (P≥0.70) risk groups. The observed GIST rates were 20.0%, 41.0%, and 84.2%, respectively, with Wilson 95% confidence intervals. The corresponding GIST/non-GIST counts were 38/152, 84/121, and 112/21. The ordered increase in GIST prevalence was significant (Cochran–Armitage Z=11.23, P<0.001).
Supplementary Figure S1 follows the Supplementary Tables in the combined Supplementary Information PDF.
Additional statistical details
Monte Carlo exact comparisons used 1,000,000 replicates and seed 20260707. Original analyses used Python 3.11 with NumPy, pandas, SciPy, statsmodels, scikit-learn, and openpyxl; Matplotlib generated the figures. M0 used logistic regression, 2000-resample bootstrap internal validation, and direct external application of the fixed equation. No model fitting, variable selection, recalibration, threshold optimization, reliability analysis, temporal sensitivity analysis, or additional pathology-subgroup AUC was performed for the present journal adaptation. The predictors are clinically selected. The 5 June 2026 V1.0 working protocol and final signed 30 June 2026 V1.1 two-center protocol document the retained specification, but earlier result-bearing documentation precludes establishing prospective prespecification before outcome-informed analysis.
Abbreviations
	Abbreviation
	Definition

	GIST
	Gastrointestinal stromal tumor

	SMT
	Submucosal tumor

	EUS
	Endoscopic ultrasound

	AUC
	Area under the receiver-operating-characteristic curve

	OR
	Odds ratio

	CI
	Confidence interval

	Brier
	Brier score

	CITL
	Calibration-in-the-large

	DCA
	Decision-curve analysis

	FDR
	False discovery rate

	BH
	Benjamini–Hochberg

	SD
	Standard deviation

	SE
	Standard error

	SMD
	Standardized mean difference
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