Supplementary information

Supplementary Table 1. Accuracy versus chance with multiplicity control. For each Table 1 cell, zero-shot accuracy, the per-question chance level (mean 1/k), and the one-sided bootstrap p that accuracy exceeds chance with Benjamini–Hochberg q (Family 1, 40 tests; B = 10,000, seed 42).
	Dataset
	Q. type
	Model
	Accuracy
	Chance
	p / q (FDR)
	Above chance

	Liver CT
	RADS-style
	Claude Opus 4.6
	0.453
	0.325
	<0.001 / <0.001
	Yes

	Liver CT
	RADS-style
	GPT-5.2
	0.405
	0.325
	<0.001 / <0.001
	Yes

	Liver CT
	RADS-style
	MedGemma1.0-27B
	0.486
	0.328
	<0.001 / <0.001
	Yes

	Liver CT
	RADS-style
	MedGemma1.5-4B
	0.425
	0.327
	<0.001 / <0.001
	Yes

	Liver CT
	RADS-style
	Qwen3-VL-30B
	0.481
	0.328
	<0.001 / <0.001
	Yes

	Liver CT
	Report-derived
	Claude Opus 4.6
	0.617
	0.316
	<0.001 / <0.001
	Yes

	Liver CT
	Report-derived
	GPT-5.2
	0.440
	0.316
	<0.001 / <0.001
	Yes

	Liver CT
	Report-derived
	MedGemma1.0-27B
	0.645
	0.314
	<0.001 / <0.001
	Yes

	Liver CT
	Report-derived
	MedGemma1.5-4B
	0.478
	0.316
	<0.001 / <0.001
	Yes

	Liver CT
	Report-derived
	Qwen3-VL-30B
	0.440
	0.314
	<0.001 / <0.001
	Yes

	Liver MRI
	RADS-style
	Claude Opus 4.6
	0.571
	0.291
	<0.001 / <0.001
	Yes

	Liver MRI
	RADS-style
	GPT-5.2
	0.410
	0.292
	<0.001 / <0.001
	Yes

	Liver MRI
	RADS-style
	MedGemma1.0-27B
	0.336
	0.293
	<0.001 / <0.001
	Yes

	Liver MRI
	RADS-style
	MedGemma1.5-4B
	0.512
	0.293
	<0.001 / <0.001
	Yes

	Liver MRI
	RADS-style
	Qwen3-VL-30B
	0.296
	0.293
	0.409 / 0.430
	No

	Liver MRI
	Report-derived
	Claude Opus 4.6
	0.587
	0.319
	<0.001 / <0.001
	Yes

	Liver MRI
	Report-derived
	GPT-5.2
	0.386
	0.319
	<0.001 / <0.001
	Yes

	Liver MRI
	Report-derived
	MedGemma1.0-27B
	0.348
	0.324
	<0.001 / <0.001
	Yes

	Liver MRI
	Report-derived
	MedGemma1.5-4B
	0.549
	0.324
	<0.001 / <0.001
	Yes

	Liver MRI
	Report-derived
	Qwen3-VL-30B
	0.278
	0.324
	1.000 / 1.000
	No

	Lung CT
	RADS-style
	Claude Opus 4.6
	0.563
	0.460
	<0.001 / <0.001
	Yes

	Lung CT
	RADS-style
	GPT-5.2
	0.516
	0.460
	<0.001 / <0.001
	Yes

	Lung CT
	RADS-style
	MedGemma1.0-27B
	0.524
	0.460
	<0.001 / <0.001
	Yes

	Lung CT
	RADS-style
	MedGemma1.5-4B
	0.512
	0.460
	<0.001 / <0.001
	Yes

	Lung CT
	RADS-style
	Qwen3-VL-30B
	0.589
	0.460
	<0.001 / <0.001
	Yes

	Lung CT
	Report-derived
	Claude Opus 4.6
	0.698
	0.312
	<0.001 / <0.001
	Yes

	Lung CT
	Report-derived
	GPT-5.2
	0.635
	0.312
	<0.001 / <0.001
	Yes

	Lung CT
	Report-derived
	MedGemma1.0-27B
	0.473
	0.313
	<0.001 / <0.001
	Yes

	Lung CT
	Report-derived
	MedGemma1.5-4B
	0.493
	0.312
	<0.001 / <0.001
	Yes

	Lung CT
	Report-derived
	Qwen3-VL-30B
	0.563
	0.313
	<0.001 / <0.001
	Yes

	Brain MRI
	RADS-style
	Claude Opus 4.6
	0.666
	0.481
	<0.001 / <0.001
	Yes

	Brain MRI
	RADS-style
	GPT-5.2
	0.651
	0.481
	<0.001 / <0.001
	Yes

	Brain MRI
	RADS-style
	MedGemma1.0-27B
	0.469
	0.481
	0.851 / 0.873
	No

	Brain MRI
	RADS-style
	MedGemma1.5-4B
	0.562
	0.481
	<0.001 / <0.001
	Yes

	Brain MRI
	RADS-style
	Qwen3-VL-30B
	0.533
	0.481
	<0.001 / <0.001
	Yes

	Brain MRI
	Report-derived
	Claude Opus 4.6
	0.809
	0.297
	<0.001 / <0.001
	Yes

	Brain MRI
	Report-derived
	GPT-5.2
	0.752
	0.297
	<0.001 / <0.001
	Yes

	Brain MRI
	Report-derived
	MedGemma1.0-27B
	0.466
	0.297
	<0.001 / <0.001
	Yes

	Brain MRI
	Report-derived
	MedGemma1.5-4B
	0.473
	0.297
	<0.001 / <0.001
	Yes

	Brain MRI
	Report-derived
	Qwen3-VL-30B
	0.673
	0.297
	<0.001 / <0.001
	Yes





Supplementary Table 2. Per-subcategory accuracy on report-derived questions, referenced to chance. Accuracy is pooled over the five evaluated VLMs. Because subcategories differ in their option-count mix, each is compared with its own chance level (the mean of 1/k over that subcategory’s questions); margin is accuracy minus chance. Range gives the lowest and highest single-model accuracy. Subcategories are ordered by margin within each cohort; those with fewer than 150 pooled scored questions, and the “Other” catch-all bucket, are omitted.
	Cohort
	Subcategory
	Accuracy
	Chance
	Margin
	Range across models
	Questions

	Liver CT
	Extrahepatic finding
	0.429
	0.336
	+0.093
	0.25–0.68
	280

	Liver CT
	Lesion size
	0.295
	0.202
	+0.093
	0.25–0.35
	1810

	Liver CT
	Enhancement pattern
	0.494
	0.321
	+0.174
	0.43–0.57
	3972

	Liver CT
	Lesion detection
	0.586
	0.411
	+0.175
	0.37–0.81
	4215

	Liver CT
	Vascular invasion
	0.515
	0.296
	+0.219
	0.44–0.60
	550

	Liver CT
	Morphologic feature
	0.487
	0.250
	+0.237
	0.29–0.64
	400

	Liver CT
	Treatment response
	0.586
	0.299
	+0.287
	0.48–0.65
	505

	Liver CT
	Anatomic distribution
	0.693
	0.226
	+0.467
	0.55–0.89
	1850

	Liver MRI
	Lesion size
	0.276
	0.205
	+0.071
	0.19–0.42
	2150

	Liver MRI
	Enhancement pattern
	0.399
	0.322
	+0.077
	0.28–0.53
	6673

	Liver MRI
	Signal characteristics
	0.370
	0.265
	+0.105
	0.17–0.55
	592

	Liver MRI
	Lesion detection
	0.518
	0.408
	+0.110
	0.31–0.78
	4212

	Liver MRI
	Ancillary finding
	0.479
	0.339
	+0.140
	0.14–0.78
	449

	Liver MRI
	Treatment response
	0.469
	0.304
	+0.165
	0.28–0.73
	463

	Liver MRI
	Anatomic distribution
	0.437
	0.244
	+0.193
	0.27–0.59
	1380

	Liver MRI
	Vascular invasion
	0.571
	0.314
	+0.257
	0.43–0.78
	282

	Lung CT
	Lung-RADS category
	0.317
	0.250
	+0.067
	0.28–0.41
	1967

	Lung CT
	Nodule characterization
	0.414
	0.250
	+0.164
	0.33–0.56
	2084

	Lung CT
	Nodule detection
	0.519
	0.340
	+0.179
	0.43–0.69
	2990

	Lung CT
	Airway finding
	0.471
	0.252
	+0.220
	0.33–0.74
	488

	Lung CT
	Parenchymal finding
	0.565
	0.274
	+0.292
	0.46–0.72
	1889

	Lung CT
	Mediastinal finding
	0.755
	0.442
	+0.313
	0.50–0.96
	1371

	Lung CT
	Pleural finding
	0.896
	0.404
	+0.493
	0.78–0.96
	1502

	Lung CT
	Clinical interpretation
	0.772
	0.250
	+0.522
	0.55–0.97
	596

	Brain MRI
	Mass effect
	0.481
	0.291
	+0.190
	0.38–0.65
	955

	Brain MRI
	Herniation
	0.571
	0.333
	+0.238
	0.37–0.76
	315

	Brain MRI
	Ventricular system
	0.697
	0.391
	+0.307
	0.50–0.88
	1895

	Brain MRI
	Haemorrhage / necrosis
	0.695
	0.377
	+0.318
	0.57–0.88
	1295

	Brain MRI
	Lesion characteristics
	0.602
	0.257
	+0.344
	0.39–0.82
	6154

	Brain MRI
	Tumor extension
	0.678
	0.284
	+0.394
	0.50–0.84
	1090

	Brain MRI
	Deep structure involvement
	0.674
	0.257
	+0.416
	0.46–0.87
	340

	Brain MRI
	Oedema
	0.799
	0.283
	+0.515
	0.65–0.94
	680



