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Motivation

Multi-Branch Approach

Internal Architecture

● Transparency in model predictions is essential for clinical adoption

● Post-hoc explainability methods are often not faithful to a model’s reasoning

● For ECG model explanations to be useful, they should be aligned with how clinicians 

reason, and cover the full diagnostic spectrum of ECG interpretation
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Case-Based Explanations
Case 1 – using 1D rhythm branch

Case 2 – using 2D partial prototype branch
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Clinician Evaluation of Prototypes

Performance on PTB-XL (71 labels)
The final multi-branch, contrastive model outperforms non-contrastive and single-

branch variants, and matches the best black box benchmark

Case 3 – using 2D global prototype branch

We grouped the 71 labels from PTB-XL into three prototype categories based on the 

type of visual reasoning required for diagnosis: 

1. Rhythm-based diagnoses—require temporal pattern analysis across full-length ECG 

signals, often discernible from a single lead

2. Morphology-based diagnoses—require localized waveform shape or inter-lead 

comparisons over short time intervals

3. Global diagnoses—require full-lead patterns spanning the full ECG duration

ProtoECGNet provides case-based explanations, tailored to the type of 

visual reasoning used by clinicians for each diagnosis, that are faithful to its 

internal reasoning process

EL = electrolyte abnormality, STD_ = ST depression

ASMI = anteroseptal myocardial infarction, SR = sinus rhythm

AFLT = atrial flutter

ASMI = anteroseptal myocardial infarction
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