Table S1. Definitions, frequencies, and overlap of the in-hospital composite outcome
A. Composite outcome and adjudication
	Item
	Definition
	Value

	Analytic cohort
	Patients with eligible preoperative contrast-enhanced computed tomography and finalized physician-reviewed masks
	145 patients

	Prediction time
	Last preoperative assessment after completion of preoperative optimization and before surgery
	Preoperative

	Observation window
	Index surgical hospitalization
	In-hospital

	Composite-positive rule
	Presence of at least one of the eight clinician-adjudicated in-hospital component events
	37/145 (25.5%)

	Composite-negative
	No adjudicated component event during the observation window
	108/145 (74.5%)

	Adjudication
	Two clinical physicians reviewed hospital, anesthesia, and ICU records; one disagreement was resolved by a senior physician; adjudication preceded radiomic analysis
	Two reviewers; one disagreement resolved by a senior physician

	Multiple components
	A patient with more than one component event was counted once in the primary composite outcome
	9 patients had ≥2 components


B1. Component definitions
	Component
	Operational definition
	Ascertainment / threshold note

	Perioperative myasthenic crisis
	Clinician-adjudicated myasthenic crisis during the index surgical hospitalization
	Binary adjudication from hospital, anesthesia, and ICU records

	Delayed extubation
	Extubation more than 6 hours after surgery under the historical clinician-adjudicated abstraction rule
	Binary adjudication; the >6-hour threshold was not rederived from raw timestamps

	Postoperative respiratory failure
	Clinician-adjudicated postoperative respiratory failure during the index surgical hospitalization
	Binary adjudication from hospital, anesthesia, and ICU records

	Postoperative reintubation
	Clinician-adjudicated reintubation after postoperative extubation
	Binary adjudication from hospital, anesthesia, and ICU records

	Unplanned ICU transfer or prolonged respiratory/MG-related ICU stay
	Unplanned ICU transfer or respiratory- or myasthenia-related ICU stay exceeding 12 hours; planned ICU admission alone was excluded
	Binary adjudication; the >12-hour threshold was not rederived from raw timestamps

	Postoperative myasthenia gravis worsening
	Clinician-adjudicated postoperative worsening of myasthenia gravis during the index surgical hospitalization
	Binary adjudication from hospital, anesthesia, and ICU records

	Postoperative IVIG or plasma exchange
	Postoperative intravenous immunoglobulin or plasma exchange administered for myasthenia gravis worsening
	Binary adjudication from hospital and treatment records

	In-hospital death
	Death during the index surgical hospitalization
	No in-hospital deaths occurred during the index surgical hospitalization.


B2. Component frequencies
	Component
	Yes, n
	No, n
	Unknown, n
	Denominator
	Frequency

	Perioperative myasthenic crisis
	3
	142
	0
	145
	2.1%

	Delayed extubation
	7
	138
	0
	145
	4.8%

	Postoperative respiratory failure
	3
	142
	0
	145
	2.1%

	Postoperative reintubation
	1
	144
	0
	145
	0.7%

	Unplanned ICU transfer or prolonged respiratory/MG-related ICU stay
	24
	121
	0
	145
	16.6%

	Postoperative myasthenia gravis worsening
	14
	131
	0
	145
	9.7%

	Postoperative IVIG or plasma exchange
	6
	139
	0
	145
	4.1%

	In-hospital death
	0
	145
	0
	145
	0.0%


C. Number of positive components per patient
	Positive components
	Patients
	Proportion

	0
	108
	74.5%

	1
	28
	19.3%

	2
	3
	2.1%

	3
	3
	2.1%

	4
	1
	0.7%

	5
	1
	0.7%

	6
	1
	0.7%


D. Pairwise overlap of component events, n
	Component
	Myasthenic crisis
	Delayed extubation
	Respiratory failure
	Reintubation
	ICU event
	MG worsening
	IVIG/PLEX
	In-hospital death

	Myasthenic crisis
	3
	2
	1
	0
	2
	3
	2
	0

	Delayed extubation
	2
	7
	2
	1
	4
	3
	3
	0

	Respiratory failure
	1
	2
	3
	0
	3
	2
	1
	0

	Reintubation
	0
	1
	0
	1
	1
	0
	0
	0

	ICU event
	2
	4
	3
	1
	24
	5
	4
	0

	MG worsening
	3
	3
	2
	0
	5
	14
	4
	0

	IVIG/PLEX
	2
	3
	1
	0
	4
	4
	6
	0

	In-hospital death
	0
	0
	0
	0
	0
	0
	0
	0


Note: Each patient was counted once in the primary composite outcome. ICU, intensive care unit; IVIG, intravenous immunoglobulin; MG, myasthenia gravis; PLEX, plasma exchange.
E. Contribution of the ICU-related component to the composite outcome
	Category
	Patients

	ICU-related component present
	24/37 (64.9%)

	ICU-related component only
	17/37 (45.9%)

	ICU-related component + ≥1 other component
	7/37 (18.9%)

	≥1 non-ICU component without ICU component
	13/37 (35.1%)

	≥1 non-ICU component after excluding ICU criterion
	20/145 (13.8%)


Note: Descriptive endpoint reporting, including the post-review ICU-exclusion assessment.


Table S2. CT acquisition metadata, spacing, and native-grid ROI geometry
A. CT eligibility and DICOM linkage
	Category
	Patients, n/N (%)
	Reporting note

	Analytic cohort
	145/145 (100.0%)
	Eligible preoperative contrast-enhanced chest CT

	Confirmed DICOM-series linkage
	142/145 (97.9%)
	Included in scanner/acquisition summaries

	Unresolved DICOM-series linkage
	3/145 (2.1%)
	Scanner/acquisition metadata treated as missing


B. Scanner manufacturer (confirmed DICOM links; N=142)
	Manufacturer
	Patients, n/N (%)

	GE MEDICAL SYSTEMS
	139/142 (97.9%)

	UIH
	2/142 (1.4%)

	SIEMENS
	1/142 (0.7%)


C. Scanner model (confirmed DICOM links; N=142)
	Scanner model
	Patients, n/N (%)

	Discovery CT750 HD
	104/142 (73.2%)

	Revolution EVO
	35/142 (24.6%)

	uCT 960+
	2/142 (1.4%)

	SOMATOM Force
	1/142 (0.7%)


D. Tube voltage (confirmed DICOM links; N=142)
	Tube voltage
	Patients, n/N (%)

	120 kVp
	140/142 (98.6%)

	100 kVp
	2/142 (1.4%)


E. Reconstructed section thickness (confirmed DICOM links; N=142)
	Section thickness
	Patients, n/N (%)

	1.25 mm
	139/142 (97.9%)

	1.0 mm
	3/142 (2.1%)




F. Native NIfTI voxel spacing (N=145)
	Dimension
	Unit
	Patients
	Median
	Minimum
	Maximum

	x
	mm
	145
	0.703
	0.607
	0.906

	y
	mm
	145
	0.703
	0.607
	0.906

	z
	mm
	145
	1.250
	1.000
	1.250


G. Native NIfTI axial spacing distribution (N=145)
	z spacing, mm
	Patients
	Proportion

	1.00
	4
	2.8%

	1.25
	141
	97.2%


Note: Descriptive imaging metadata.
Scanner and acquisition metadata were available for 142 of 145 patients; three cases with unresolved DICOM-series linkage were treated as missing. Detailed contrast dose, injection rate, and exact postcontrast timing were not uniformly available and were not imputed. All selected examinations were verified as postcontrast studies, and the analyzed series was the clinically designated venous-phase series. Native voxel spacing and ROI geometry were available for all 145 analytic cases. CT, computed tomography; DICOM, Digital Imaging and Communications in Medicine; NIfTI, Neuroimaging Informatics Technology Initiative; ROI, region of interest.


Table S3. PyRadiomics configuration and software environment
A. Version-controlled PyRadiomics parameter file
	Parameter
	Prespecified value

	imageType.Original
	enabled

	imageType.LoG.sigma
	[1.0, 2.0, 3.0]

	imageType.Wavelet
	enabled

	featureClass.shape
	enabled

	featureClass.firstorder
	enabled

	featureClass.glcm
	enabled

	featureClass.glrlm
	enabled

	featureClass.glszm
	enabled

	featureClass.gldm
	enabled

	featureClass.ngtdm
	enabled

	setting.normalize
	No

	setting.interpolator
	sitkBSpline

	setting.resampledPixelSpacing
	[1, 1, 1]

	setting.padDistance
	10

	setting.correctMask
	Yes

	setting.binWidth
	25

	setting.voxelArrayShift
	0

	setting.force2D
	No


B. Exact execution environment
	Software
	Version

	Python
	3.9.23

	PyRadiomics
	3.0.1

	SimpleITK
	2.2.1

	scikit-learn
	1.0.2

	numpy
	1.22.4

	pandas
	1.4.4

	scipy
	1.8.1


Note: Technical configuration; no inferential testing.
The 1-mm isotropic setting applies during feature extraction; it does not define the native-grid physical-distance ROI masks.


Table S4. Prespecified feature-exclusion sensitivity
A. Absolute performance
	Model
	Metric
	Mean (SD)
	Range
	95% CI

	INTRA
	AUC
	0.549 (0.034)
	0.480–0.592
	0.476–0.622

	INTRA
	Average precision
	0.304 (0.030)
	0.263–0.345
	0.227–0.417

	INTRA
	Brier
	0.195 (0.006)
	0.188–0.205
	0.159–0.230

	INTRA
	Calibration intercept
	−0.778 (0.326)
	−1.369–−0.389
	−1.512–−0.109

	INTRA
	Calibration slope
	0.261 (0.284)
	−0.241–0.646
	−0.203–0.840

	INTRA
	Brier skill
	−0.025 (0.034)
	−0.077–0.013
	−0.080–0.029

	Peri3mm
	AUC
	0.543 (0.050)
	0.463–0.596
	0.480–0.602

	Peri3mm
	Average precision
	0.306 (0.039)
	0.245–0.370
	0.235–0.408

	Peri3mm
	Brier
	0.194 (0.006)
	0.189–0.207
	0.159–0.228

	Peri3mm
	Calibration intercept
	−0.733 (0.348)
	−1.309–−0.376
	−1.387–−0.123

	Peri3mm
	Calibration slope
	0.306 (0.316)
	−0.220–0.613
	−0.151–0.806

	Peri3mm
	Brier skill
	−0.020 (0.033)
	−0.086–0.008
	−0.066–0.022

	VOIFusion3mm
	AUC
	0.628 (0.042)
	0.570–0.710
	0.544–0.712

	VOIFusion3mm
	Average precision
	0.359 (0.048)
	0.291–0.449
	0.274–0.486

	VOIFusion3mm
	Brier
	0.187 (0.009)
	0.174–0.203
	0.152–0.220

	VOIFusion3mm
	Calibration intercept
	−0.370 (0.294)
	−0.840–0.064
	−1.068–0.355

	VOIFusion3mm
	Calibration slope
	0.631 (0.274)
	0.197–1.035
	0.129–1.285

	VOIFusion3mm
	Brier skill
	0.018 (0.048)
	−0.066–0.085
	−0.049–0.081


B. Paired comparisons
	Comparison (A − B)
	Metric
	Difference (95% CI)
	P value
	q value

	INTRA − Peri3mm
	AUC
	+0.007 (−0.073 to 0.087)
	0.882
	0.882

	INTRA − Peri3mm
	Average precision
	−0.002 (−0.059 to 0.061)
	0.940
	0.940

	INTRA − Peri3mm
	Brier
	+0.001 (−0.010 to 0.011)
	0.851
	0.851

	INTRA − VOIFusion3mm
	AUC
	−0.079 (−0.144 to −0.015)
	0.012
	0.036

	INTRA − VOIFusion3mm
	Average precision
	−0.054 (−0.121 to 0.006)
	0.084
	0.151

	INTRA − VOIFusion3mm
	Brier
	+0.008 (−0.001 to 0.018)
	0.094
	0.277

	Peri3mm − VOIFusion3mm
	AUC
	−0.086 (−0.164 to −0.011)
	0.027
	0.040

	Peri3mm − VOIFusion3mm
	Average precision
	−0.053 (−0.131 to 0.010)
	0.101
	0.151

	Peri3mm − VOIFusion3mm
	Brier
	+0.007 (−0.003 to 0.018)
	0.185
	0.277


Note: This prespecified sensitivity analysis is supportive, not confirmatory; P and q values are descriptive. Values are means of 10 repeat-level pooled out-of-fold estimates. Confidence intervals and paired differences used 2,000 nonstratified patient-ID cluster-bootstrap resamples (seed 20260729); Benjamini–Hochberg correction was applied within family and metric.


Table S5. Fallback-free no-LASSO sensitivity
A. Absolute performance
	Model
	Metric
	Mean (SD)
	Range
	95% CI

	INTRA
	AUC
	0.559 (0.035)
	0.503–0.616
	0.483–0.630

	INTRA
	Average precision
	0.310 (0.031)
	0.261–0.352
	0.233–0.415

	INTRA
	Brier
	0.193 (0.006)
	0.186–0.201
	0.157–0.227

	INTRA
	Calibration intercept
	−0.736 (0.331)
	−1.199–−0.290
	−1.517–0.028

	INTRA
	Calibration slope
	0.302 (0.305)
	−0.119–0.738
	−0.253–1.007

	INTRA
	Brier skill
	−0.014 (0.029)
	−0.058–0.023
	−0.066–0.032

	Peri1mm
	AUC
	0.507 (0.035)
	0.456–0.567
	0.439–0.574

	Peri1mm
	Average precision
	0.288 (0.032)
	0.230–0.327
	0.218–0.391

	Peri1mm
	Brier
	0.197 (0.005)
	0.188–0.208
	0.161–0.232

	Peri1mm
	Calibration intercept
	−1.027 (0.395)
	−1.577–−0.279
	−1.860–−0.302

	Peri1mm
	Calibration slope
	0.036 (0.335)
	−0.435–0.676
	−0.504–0.637

	Peri1mm
	Brier skill
	−0.035 (0.028)
	−0.091–0.010
	−0.081–0.011

	Peri3mm
	AUC
	0.533 (0.033)
	0.484–0.594
	0.457–0.608

	Peri3mm
	Average precision
	0.303 (0.030)
	0.249–0.349
	0.225–0.414

	Peri3mm
	Brier
	0.196 (0.007)
	0.186–0.210
	0.160–0.230

	Peri3mm
	Calibration intercept
	−0.805 (0.269)
	−1.148–−0.231
	−1.599–−0.128

	Peri3mm
	Calibration slope
	0.240 (0.247)
	−0.067–0.781
	−0.306–0.824

	Peri3mm
	Brier skill
	−0.028 (0.038)
	−0.104–0.020
	−0.081–0.024

	Peri5mm
	AUC
	0.497 (0.053)
	0.404–0.562
	0.437–0.562

	Peri5mm
	Average precision
	0.284 (0.042)
	0.217–0.344
	0.213–0.386

	Peri5mm
	Brier
	0.198 (0.007)
	0.191–0.209
	0.163–0.233

	Peri5mm
	Calibration intercept
	−1.065 (0.420)
	−1.813–−0.584
	−1.856–−0.399

	Peri5mm
	Calibration slope
	0.021 (0.359)
	−0.639–0.436
	−0.518–0.573

	Peri5mm
	Brier skill
	−0.040 (0.037)
	−0.100–−0.006
	−0.081–0.001

	VOIFusion3mm
	AUC
	0.621 (0.035)
	0.544–0.671
	0.530–0.706

	VOIFusion3mm
	Average precision
	0.355 (0.042)
	0.277–0.440
	0.265–0.482

	VOIFusion3mm
	Brier
	0.187 (0.006)
	0.176–0.200
	0.153–0.220

	VOIFusion3mm
	Calibration intercept
	−0.388 (0.318)
	−0.909–0.319
	−1.152–0.425

	VOIFusion3mm
	Calibration slope
	0.631 (0.315)
	0.136–1.349
	0.039–1.375

	VOIFusion3mm
	Brier skill
	0.019 (0.033)
	−0.051–0.073
	−0.055–0.082


B. Paired comparisons
	Comparison (A − B)
	Metric
	Difference (95% CI)
	P value
	q value

	Peri1mm − Peri3mm
	AUC
	−0.026 (−0.083 to 0.030)
	0.381
	0.571

	Peri1mm − Peri3mm
	Average precision
	−0.015 (−0.065 to 0.037)
	0.571
	0.797

	Peri1mm − Peri3mm
	Brier
	+0.001 (−0.007 to 0.010)
	0.766
	0.779

	Peri1mm − Peri5mm
	AUC
	+0.009 (−0.049 to 0.061)
	0.703
	0.703

	Peri1mm − Peri5mm
	Average precision
	+0.004 (−0.040 to 0.055)
	0.797
	0.797

	Peri1mm − Peri5mm
	Brier
	−0.001 (−0.008 to 0.007)
	0.779
	0.779

	Peri3mm − Peri5mm
	AUC
	+0.035 (−0.011 to 0.080)
	0.140
	0.420

	Peri3mm − Peri5mm
	Average precision
	+0.019 (−0.015 to 0.060)
	0.285
	0.797

	Peri3mm − Peri5mm
	Brier
	−0.002 (−0.008 to 0.004)
	0.473
	0.779

	INTRA − Peri3mm
	AUC
	+0.026 (−0.058 to 0.104)
	0.524
	0.524

	INTRA − Peri3mm
	Average precision
	+0.007 (−0.057 to 0.074)
	0.755
	0.755

	INTRA − Peri3mm
	Brier
	−0.003 (−0.013 to 0.008)
	0.607
	0.607

	INTRA − VOIFusion3mm
	AUC
	−0.063 (−0.119 to −0.006)
	0.030
	0.090

	INTRA − VOIFusion3mm
	Average precision
	−0.045 (−0.103 to 0.007)
	0.091
	0.273

	INTRA − VOIFusion3mm
	Brier
	+0.006 (−0.003 to 0.015)
	0.158
	0.264

	Peri3mm − VOIFusion3mm
	AUC
	−0.089 (−0.182 to 0.005)
	0.070
	0.105

	Peri3mm − VOIFusion3mm
	Average precision
	−0.052 (−0.140 to 0.024)
	0.191
	0.286

	Peri3mm − VOIFusion3mm
	Brier
	+0.009 (−0.004 to 0.022)
	0.176
	0.264


Note: All 250 ROI-specific outer refits completed with LASSO disabled and without fallback. This prespecified sensitivity analysis is supportive, not confirmatory; P and q values are descriptive. Values are means of 10 repeat-level pooled out-of-fold estimates. Confidence intervals and paired differences used 2,000 nonstratified patient-ID cluster-bootstrap resamples (seed 20260729); Benjamini–Hochberg correction was applied within family and metric.


Table S6. Sensitivity of held-out predictions to ±1 mm boundary perturbation
A1. Ranking agreement
	Direction
	n
	Patient-mean Spearman ρ
	Patient-mean Kendall τ
	Patient-mean CCC
	Repeat Spearman ρ, mean (SD; range)
	Repeat Kendall τ, mean (SD)

	Dilation
	145
	0.940
	0.811
	0.890
	0.876 (0.056; 0.786–0.947)
	0.739 (0.062)

	Erosion
	145
	0.564
	0.404
	0.240
	0.221 (0.151; −0.054–0.445)
	0.178 (0.104)


A2. Absolute probability changes
	Direction
	OOF mean
	OOF median
	OOF 95th percentile
	OOF maximum
	Patient-mean mean
	Patient-mean median
	Patient-mean 95th percentile
	Patient-mean maximum

	Dilation
	0.038
	0.024
	0.123
	0.354
	0.031
	0.026
	0.071
	0.168

	Erosion
	0.134
	0.097
	0.374
	0.521
	0.113
	0.114
	0.225
	0.267


B. Paired performance change (perturbed minus original)
	Direction
	Metric
	Difference (95% CI)

	Dilation
	AUC
	−0.004 (−0.028 to 0.019)

	Dilation
	Brier
	+0.000 (−0.005 to 0.005)

	Erosion
	AUC
	−0.093 (−0.169 to −0.015)

	Erosion
	Brier
	+0.028 (0.011 to 0.044)


C. Feature-agreement summary
	Direction
	Metric
	Estimable features
	Median
	IQR
	Range

	Dilation
	Spearman ρ
	1130/1130
	0.984
	0.961–0.994
	−0.289–1.000

	Dilation
	CCC
	1130/1130
	0.975
	0.944–0.990
	−0.163–1.000

	Erosion
	Spearman ρ
	1130/1130
	0.858
	0.766–0.941
	−0.847–0.996

	Erosion
	CCC
	1130/1130
	0.689
	0.462–0.864
	−0.601–0.997


Note: This prespecified supportive fixed-model sensitivity analysis reused the 50 fitted VOIFusion3mm outer-fold models without feature selection, hyperparameter tuning, probability recalibration, or refitting. It does not validate segmentation robustness. Differences are perturbed minus original. Confidence intervals used 2,000 nonstratified patient-cluster bootstrap resamples (seed 20260729). CCC, concordance correlation coefficient; OOF, out-of-fold.

Table S7. Clinical performance and incremental evaluation
A. Descriptive absolute performance
	Model
	Metric
	Mean (SD)
	Range
	95% CI

	Clinical
	AUC
	0.581 (0.025)
	0.538–0.621
	0.500–0.665

	Clinical
	Average precision
	0.311 (0.026)
	0.278–0.371
	0.233–0.429

	Clinical
	Brier
	0.209 (0.009)
	0.194–0.221
	0.186–0.233

	Clinical
	Calibration intercept
	−0.862 (0.160)
	−1.030–−0.573
	−1.317–−0.433

	Clinical
	Calibration slope
	0.335 (0.268)
	0.057–0.873
	−0.020–0.851

	Clinical
	Brier skill
	−0.097 (0.049)
	−0.161–−0.019
	−0.247–0.016

	Clinical + INTRA
	AUC
	0.539 (0.045)
	0.479–0.603
	0.479–0.596

	Clinical + INTRA
	Average precision
	0.307 (0.044)
	0.254–0.382
	0.240–0.408

	Clinical + INTRA
	Brier
	0.193 (0.008)
	0.184–0.211
	0.159–0.226

	Clinical + INTRA
	Calibration intercept
	−0.654 (0.567)
	−1.507–0.276
	−1.437–0.076

	Clinical + INTRA
	Calibration slope
	0.397 (0.536)
	−0.397–1.283
	−0.194–1.041

	Clinical + INTRA
	Brier skill
	−0.012 (0.041)
	−0.109–0.032
	−0.048–0.019

	Clinical + VOIFusion3mm†
	AUC
	0.561 (0.076)
	0.401–0.651
	0.504–0.618

	Clinical + VOIFusion3mm†
	Average precision
	0.304 (0.050)
	0.212–0.396
	0.236–0.404

	Clinical + VOIFusion3mm†
	Brier
	0.192 (0.006)
	0.183–0.203
	0.158–0.226

	Clinical + VOIFusion3mm†
	Calibration intercept
	−0.807 (0.899)
	−2.826–0.222
	−1.568–−0.071

	Clinical + VOIFusion3mm†
	Calibration slope
	0.269 (0.867)
	−1.671–1.232
	−0.331–0.925

	Clinical + VOIFusion3mm†
	Brier skill
	−0.009 (0.034)
	−0.068–0.040
	−0.043–0.021


B. Confirmatory Family C: clinical versus clinical + INTRA
	Comparison (A − B)
	Metric
	Difference (95% CI)
	P value
	q value

	Clinical − Clinical + INTRA
	AUC
	+0.042 (−0.018 to 0.103)
	0.181
	0.181

	Clinical − Clinical + INTRA
	Average precision
	+0.004 (−0.048 to 0.066)
	0.886
	0.886

	Clinical − Clinical + INTRA
	Brier
	+0.016 (−0.002 to 0.035)
	0.090
	0.090




C. Exploratory integrated-VOI clinical–radiomics analysis
	Comparison (A − B)
	Metric
	Difference (95% CI)

	Clinical − Clinical + VOIFusion3mm†
	AUC
	+0.020 (−0.033 to 0.076)

	Clinical − Clinical + VOIFusion3mm†
	Average precision
	+0.007 (−0.040 to 0.063)

	Clinical − Clinical + VOIFusion3mm†
	Brier
	+0.017 (−0.002 to 0.035)


Note: Clinical versus Clinical + INTRA was the prespecified confirmatory Family C comparison. Clinical + VOIFusion3mm was exploratory, initiated after completion of the primary spatial analysis, and excluded from Family C; inferential P and q values were therefore not reported. Differences are model A minus model B. For AUC and average precision, positive values favor model A; for Brier score, negative values favor model A. Primary paired uncertainty used 2,000 nonstratified patient-ID cluster-bootstrap resamples (seed 20260729). OOF, out-of-fold; VOI, volume of interest.



Table S8. Complete prespecified paired comparisons across the primary spatial radiomics analysis
	Family
	Comparison (A − B)
	Metric
	Difference
	95% CI
	P value
	BH-FDR q value

	Family A:
Peritumoral extent
	Peri1mm − Peri3mm
	AUC
	−0.035
	−0.089 to +0.016
	0.173
	0.346

	
	Peri1mm − Peri3mm
	Average precision
	−0.019
	−0.064 to +0.025
	0.386
	0.579

	
	Peri1mm − Peri3mm
	Brier
	+0.0032
	−0.0033 to +0.0101
	0.335
	0.502

	
	Peri1mm − Peri5mm
	AUC
	−0.035
	−0.095 to +0.024
	0.231
	0.346

	
	Peri1mm − Peri5mm
	Average precision
	−0.026
	−0.071 to +0.017
	0.260
	0.579

	
	Peri1mm − Peri5mm
	Brier
	+0.0047
	−0.0024 to +0.0124
	0.198
	0.502

	
	Peri3mm − Peri5mm
	AUC
	+0.000
	−0.039 to +0.040
	0.935
	0.935

	
	Peri3mm − Peri5mm
	Average precision
	−0.007
	−0.041 to +0.027
	0.748
	0.748

	
	Peri3mm − Peri5mm
	Brier
	+0.0014
	−0.0040 to +0.0067
	0.611
	0.611

	Family B:
Regional comparison
	INTRA − Peri3mm
	AUC
	+0.003
	−0.070 to +0.074
	0.980
	0.980

	
	INTRA − Peri3mm
	Average precision
	+0.001
	−0.053 to +0.060
	0.993
	0.993

	
	INTRA − Peri3mm
	Brier
	+0.0006
	−0.0088 to +0.0102
	0.886
	0.886

	
	INTRA − VOIFusion3mm
	AUC
	−0.092
	−0.155 to −0.029
	0.003
	0.009

	
	INTRA − VOIFusion3mm
	Average precision
	−0.059
	−0.126 to +0.002
	0.060
	0.090

	
	INTRA − VOIFusion3mm
	Brier
	+0.0103
	+0.0011 to +0.0198
	0.027
	0.076

	
	Peri3mm − VOIFusion3mm
	AUC
	−0.095
	−0.173 to −0.024
	0.010
	0.015

	
	Peri3mm − VOIFusion3mm
	Average precision
	−0.059
	−0.134 to −0.001
	0.047
	0.090

	
	Peri3mm − VOIFusion3mm
	Brier
	+0.0098
	+0.0001 to +0.0205
	0.051
	0.076


Note: These are prespecified confirmatory comparisons within Families A and B. Differences are defined as model A minus model B. For AUC and average precision, negative differences favor model B; for Brier score, positive differences favor model B because lower values indicate better performance. Confidence intervals and nominal P values were obtained from 2,000 nonstratified patient-ID cluster-bootstrap resamples using seed 20260729. Benjamini–Hochberg false-discovery-rate correction was applied separately within each prespecified family and metric. A q value < 0.05 was considered statistically significant. AUC, area under the receiver operating characteristic curve; BH-FDR, Benjamini–Hochberg false-discovery rate; CI, confidence interval.
Supplementary Table S9
Model input dimensionality and feature selection across outer training refits
The primary analysis included 145 patients and 37 composite events. Diagnostics cover all 50 outer-training refits per ROI from 10 repetitions of five-fold nested cross-validation (250 refits in total). Each refit used 116 training patients, including 29 or 30 events, and began with 1,130 candidate radiomic features.
A Final input dimensionality and minimum feature fallback
	ROI
	Refits included / expected
	Final features
median (Q1–Q3)
	Final features
min–max
	LASSO fallback
n/50 (%)

	INTRA
	50/50
	17 (11.5–30.25)
	1–43
	5/50 (10%)

	Peri1mm
	50/50
	19 (8.25–30.75)
	1–48
	9/50 (18%)

	Peri3mm
	50/50
	3.5 (1–11.25)
	1–30
	24/50 (48%)

	Peri5mm
	50/50
	3 (1–11)
	1–35
	24/50 (48%)

	VOIFusion3mm
	50/50
	3 (1–10.5)
	1–44
	21/50 (42%)


Final features are the inputs entering the RBF-SVM after all selection steps, including the minimum-feature fallback. Counts were taken from n_after_lasso and verified against the saved selected-feature lists for every outer refit. Quartiles were calculated by linear interpolation; fractional quartiles do not imply fractional features.
The L1-penalized logistic selector retained coefficients with absolute magnitude >10⁻⁸. If none passed this threshold, the configured minimum of one feature was retained using the implemented absolute-coefficient ordering. All fallback refits retained one feature; in these refits, the retained coefficient did not exceed the threshold. No fallback was recorded at the missingness, variance, univariate or correlation-filtering stages.
All 50 expected refits for every ROI were included, including fallback refits. These descriptive diagnostics were not used to choose models, change folds or thresholds, or remove refits. The count of retained features describes input dimensionality, not the conventional regression parameter count or effective degrees of freedom of a nonlinear RBF-SVM. A conventional events-per-variable ratio was therefore not calculated from these counts. This distinction does not remove the risk of overfitting or selection instability with only 37 events.
Abbreviations: ROI, region of interest; INTRA, intratumoral ROI; Peri1mm, Peri3mm and Peri5mm, respective peritumoral regions; VOIFusion3mm, integrated tumor–peritumoral ROI; RBF-SVM, radial-basis-function support vector machine; Q1–Q3, first to third quartiles.


Supplementary Table S9 continued
B Descriptive frequencies of final feature inclusion
	ROI
	Features ever included
n/1,130
	Inclusion count among ever-included features
median (Q1–Q3)
	Highest inclusion
n/50
	Features in ≥25 / ≥40 refits
n / n

	INTRA
	171/1,130
	2 (1–7)
	39/50
	6 / 0

	Peri1mm
	185/1,130
	3 (1–8)
	33/50
	4 / 0

	Peri3mm
	108/1,130
	2 (1–4)
	36/50
	1 / 0

	Peri5mm
	127/1,130
	1 (1–4)
	46/50
	1 / 1

	VOIFusion3mm
	130/1,130
	2 (1–4)
	49/50
	2 / 1


A feature’s inclusion count is the number of outer refits in which it entered the final RBF-SVM, including fallback inclusions. Features never included are omitted only from the conditional median and quartiles in this panel; they remain part of the 1,130-feature candidate set. Counts of features appearing in ≥25 or ≥40 refits are descriptive summaries (≥50% or ≥80%), not feature-retention criteria.
C Most frequently included feature in each ROI
	ROI
	Feature name
ROI prefix omitted
	Final inclusion
n/50 (%)
	Nonzero LASSO
n
	Fallback inclusion
n

	INTRA
	wavelet_LHH_glcm_InverseVariance
	39/50 (78%)
	36
	3

	Peri1mm
	wavelet_LLL_gldm_DependenceVariance
	33/50 (66%)
	33
	0

	Peri3mm
	original_firstorder_Median
	36/50 (72%)
	20
	16

	Peri5mm
	original_firstorder_Median
	46/50 (92%)
	24
	22

	VOIFusion3mm
	wavelet_LLL_firstorder_InterquartileRange
	49/50 (98%)
	29
	20


Nonzero LASSO denotes an absolute coefficient >10⁻⁸; final inclusion equals nonzero LASSO selection plus fallback inclusion. A high final inclusion frequency can therefore partly reflect the minimum-feature rule rather than repeated nonzero selection. Exact feature identities were used; correlated substitute features were not grouped.
The 50 refits use overlapping training samples and are not independent observations. Frequencies characterize descriptive selection consistency within this cohort; they are not confidence levels, significance tests or evidence of external reproducibility. No feature was chosen for a new model on the basis of these summaries.


Supplementary Table S9 continued
D Final input count and fallback status for every outer refit
Each entry is the number of final RBF-SVM input features. An asterisk (*) marks activation of the LASSO minimum-feature fallback. All refits are shown, including fallback refits.
	Outer refit
	INTRA
	Peri1mm
	Peri3mm
	Peri5mm
	VOIFusion3mm

	R01_F01
	43
	17
	12
	3
	7

	R01_F02
	14
	1*
	1*
	1*
	1*

	R01_F03
	24
	1*
	25
	33
	26

	R01_F04
	15
	19
	24
	25
	11

	R01_F05
	31
	1*
	1*
	1*
	12

	R02_F01
	39
	1*
	1*
	1*
	22

	R02_F02
	14
	25
	5
	1*
	8

	R02_F03
	19
	39
	4
	1*
	1*

	R02_F04
	7
	44
	1*
	1*
	1*

	R02_F05
	28
	37
	1*
	1*
	38

	R03_F01
	5
	42
	1*
	13
	1*

	R03_F02
	26
	17
	17
	1*
	44

	R03_F03
	1*
	25
	15
	5
	1*

	R03_F04
	39
	48
	21
	35
	1*

	R03_F05
	20
	24
	1*
	1*
	3

	R04_F01
	32
	16
	1*
	1*
	1*

	R04_F02
	14
	1*
	1*
	3
	4

	R04_F03
	6
	1*
	9
	7
	1*

	R04_F04
	1*
	14
	1*
	5
	9

	R04_F05
	16
	24
	21
	17
	1*

	R05_F01
	14
	43
	6
	8
	13

	R05_F02
	13
	48
	1*
	4
	30

	R05_F03
	31
	34
	12
	1*
	3

	R05_F04
	11
	31
	1*
	29
	1*

	R05_F05
	11
	26
	1*
	1*
	1*


R denotes repetition (01–10); F denotes outer fold (01–05). No outer refit was omitted from this table.


Supplementary Table S9 continued
D Final input count and fallback status for every outer refit
Each entry is the number of final RBF-SVM input features. An asterisk (*) marks activation of the LASSO minimum-feature fallback. All refits are shown, including fallback refits.
	Outer refit
	INTRA
	Peri1mm
	Peri3mm
	Peri5mm
	VOIFusion3mm

	R06_F01
	1*
	30
	1*
	10
	1*

	R06_F02
	1*
	1*
	1*
	11
	6

	R06_F03
	24
	1*
	1*
	1*
	7

	R06_F04
	15
	9
	1*
	1*
	1*

	R06_F05
	34
	19
	13
	23
	26

	R07_F01
	16
	11
	8
	1*
	5

	R07_F02
	4
	15
	9
	31
	3

	R07_F03
	37
	43
	7
	35
	6

	R07_F04
	6
	4
	1*
	1*
	3

	R07_F05
	38
	23
	5
	17
	1*

	R08_F01
	24
	6
	30
	1*
	1*

	R08_F02
	20
	25
	6
	11
	6

	R08_F03
	28
	33
	1*
	1*
	35

	R08_F04
	37
	17
	3
	4
	3

	R08_F05
	25
	18
	1*
	11
	1*

	R09_F01
	7
	8
	6
	1*
	1*

	R09_F02
	18
	19
	1*
	1*
	1*

	R09_F03
	35
	7
	19
	28
	1*

	R09_F04
	34
	23
	1*
	1*
	1

	R09_F05
	15
	16
	9
	1*
	1*

	R10_F01
	35
	36
	27
	5
	1*

	R10_F02
	23
	27
	1*
	1*
	24

	R10_F03
	14
	17
	1*
	1*
	24

	R10_F04
	13
	41
	4
	28
	33

	R10_F05
	1*
	1*
	17
	4
	6


R denotes repetition (01–10); F denotes outer fold (01–05). No outer refit was omitted from this table.
Supplementary Table S10
Post-review exploratory sensitivity analysis with age and sex added to the clinical comparator
The analysis included the same 145 patients and 37 composite events. Each expanded model was evaluated using the original 10 repetitions of five-fold nested cross-validation, yielding 50 outer-training fits and 1,450 held-out predictions per model.
A Absolute model performance
	Model
	AUC
	Average precision
	Brier score
	Calibration
intercept
	Calibration
slope
	Brier skill
score

	Clinical12
	0.566
(0.483 to 0.650)
	0.296
(0.221 to 0.413)
	0.216
(0.196 to 0.238)
	−0.929
(−1.383 to −0.503)
	0.286
(−0.241 to 1.060)
	−0.134
(−0.298 to −0.011)

	Clinical12+INTRA
	0.525
(0.470 to 0.575)
	0.296
(0.231 to 0.390)
	0.193
(0.159 to 0.227)
	−0.826
(−1.602 to −0.136)
	0.250
(−0.316 to 0.836)
	−0.016
(−0.045 to 0.011)

	Clinical12+VOIFusion3mm
	0.532
(0.482 to 0.580)
	0.293
(0.231 to 0.393)
	0.192
(0.159 to 0.226)
	−1.015
(−1.857 to −0.267)
	0.081
(−0.560 to 0.726)
	−0.011
(−0.039 to 0.016)


Values are the mean of the 10 repeat-level metrics, with 95% confidence intervals in parentheses. Each repeat-level metric was computed from all 145 pooled outer-test predictions in that repeat, not from 1,450 independent observations or from patient-averaged probabilities.
B Paired differences between the expanded clinical and combined models
	Comparison
Clinical12 minus combined model
	AUC difference
	Average-precision difference
	Brier-score difference

	Clinical12 − (Clinical12+INTRA)
	+0.0416
(−0.0341 to +0.1179)
	−0.0003
(−0.0565 to +0.0683)
	+0.0225
(+0.0015 to +0.0438)

	Clinical12 − (Clinical12+VOIFusion3mm)
	+0.0344
(−0.0378 to +0.1039)
	+0.0030
(−0.0558 to +0.0671)
	+0.0235
(+0.0024 to +0.0448)


Differences were calculated from unrounded estimates and are reported as Clinical12 minus the combined model. Positive AUC and average-precision differences favor Clinical12; positive Brier-score differences favor the combined model because lower Brier scores are better. Four decimal places are shown for paired differences to retain the small average-precision differences.
Predictors and fitting. Clinical12 comprised the original 10 clinical predictors plus continuous age in years and sex coded as female = 1 and male = 0. The original predictors were ocular symptoms, bulbar symptoms, limb weakness, diurnal fluctuation, dyspnea, AChR antibody testing, AChR antibody positivity, preoperative pyridostigmine, preoperative corticosteroid and preoperative rescue therapy. Missing-value imputation, standardization and tuning were confined to the corresponding training data. The original folds, random seeds and tuning settings were retained. Both combined models used cross-fitted clinical and radiomic probabilities generated within each outer-training set to fit the stacking model; outer-test patients were excluded from this process.
Uncertainty. Percentile 95% confidence intervals were obtained from 2,000 nonstratified patient-cluster bootstrap draws (seed 20260729). All 10 predictions for each sampled patient were retained; paired comparisons used the same sampled patients in both models. These intervals are conditional on the obtained OOF predictions, without refitting models during bootstrap. This analysis was added after peer review and is exploratory; no confirmatory P values or multiplicity-adjusted q values are reported.
Calibration and the reference model. Calibration intercept and slope were jointly estimated by unpenalized logistic calibration within each repeat; ideal values are 0 and 1, respectively. Brier skill was calculated within each repeat as 1 minus the model Brier score divided by the Brier score of a reference that predicted each patient’s corresponding outer-training event prevalence. Negative Brier skill indicates worse performance than this reference.
Interpretation. Both paired AUC confidence intervals included zero. The analysis did not demonstrate incremental rank discrimination from radiomics after age and sex were added to the clinical comparator. Although both combined models had lower Brier scores, their mean calibration slopes remained below 1 and mean Brier skill remained below 0; lower Brier scores should not be interpreted as evidence of adequate calibration or established clinical utility.
Abbreviations: AChR, acetylcholine receptor; AUC, area under the receiver operating characteristic curve; INTRA, intratumoral radiomics; OOF, out-of-fold; VOIFusion3mm, integrated tumor–peritumoral radiomics using the external 3-mm region.


