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Clinician Review

GRAD-CAM Comparison Across Ensemble Models Single Model Ablation Results
hypercolumn Model Accuracy F1 Macro

cbam
Original maxvit densenetl69 MaxVi'Tl Oh. EE].{] 0 ﬁ.ﬁ.%
' HC-CBAM DenseNet-169 03.4% 93.69%
YOLOvZ26m-cls 03.1% 93.8%

RAD-DINO 02.5% 03.1%
External Dataset Validation Results

Dataset Configuration Result

Roboflow (external) Ensemble (Stacking) 96.4% detection
F1 = 0.982

FracAtlas (OOD) Best threshold AUC = 0.652

Confirmed Case Accuracy by Fracture Class Key Insights
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High-Confidence Triage

Critic auto-confirms 86.6% of cases

while escalating the rest for review.

e Fewer Unnecessary Escalations
7.5x reduction in escalations vs. a
single-agent baseline.

e Complementary Attention
MaxViT isolates fracture lines; HC-
CBAM captures broader structural
context.

e Confusable Classes Struggle Most
Oblique and Transverse show the most
incorrect confirmations (see chart).

e Strong Generalization
96.4% detection on Roboflow; AUC
drops to 0.652 on OOD FracAtlas.

e Preferred by Patients and Clinicians

Top win rate vs. Llama, MedGemma,

and Gemini; 4.14/5 clinician accuracy

rating.
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Conclusion & Limitations

FRAC-MAS combines a vision ensemble, conformal prediction, and a multi-agent critic to deliver auditable, clinician-
verifiable fracture diagnoses, confidently triaging most cases while escalating ambiguous ones. Limitations include a
small calibration pool and reduced accuracy under domain shift, motivating future work on multi-anatomy training and
domain adaptation.
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