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Skin cancer prediction

Goal = early detection of skin cancer (melanoma)

Horizon Europe iToBoS (Intelligent Total Body Scanner for Early Detection of Melanoma)

- CNNs OUtpEl‘fOl‘Hl dermatologists (Haenssle et al. 2018)
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- Our classification model®:

MEL: 0.91
CNN backbone NV: 0.27
EfficientNet b4 EPI: 0.01

Features
- CNNs OUtpEl‘fOl‘l‘l’l dermatologists (Haenssle et al. 2018)

bellePro™ app

Page 3




TORUS Al
Context

The model exploits spurious correlations

How biased is our dataset? Method
inspired from (Bissoto et al. 2019)

Baseline Box model
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Context

The model exploits spurious correlations

How biased is our dataset? Method
inspired from (Bissoto et al. 2019)

-> The model uses irrelevant information Baseline Box model

- Bias, lack of robustness

Baseline Box model Random Doctors

Accuracy 13% 35% 17.8% -
AUROC 0.92 0.68 - 0.67 [4]

Goal: control what information is used
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Goal

Aligning machine with human decision

Dermatologists use comprehensive rules (ABCD, 7-point checklist)

Asymmetry

Dermatologist — gg:‘gfr —» Melanoma

Differential structures

Our contributions:
1) Tool for practitioner: visualizing ABCD criteria
2) Build an interpretable classifier using concepts
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Visualizing ABCD criteria

Based on the 4 criteria of the ABCD
rule from (Stolz et al. 1991):

- Asymmetry

- Border irregularity

- Colors

= Differential structures
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ABCD rule

Assessing ABC criteria

- A: Fewer symmetry
axes in malignant lesions

- B: Borders are smoother
in benign lesions Asymmetry criterion Border criterion Color criterion

Benign : Benign 0.3 1 Benign
Malignant f Malignant Malignant

- C: More color variations
within malignant lesions
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Concepts

Has the model learned medical concepts?

The 7-point checklist (7PCL)

- Annotated in the Atlas dataset (Argenziano et al.
2022) Pigmented network Streaks

} Ve A
BEC i AN

Regression structures Pigmentation  Vascular Blue-whitish veil

structure
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Concepts

Has the model learned medical concepts?

The 7-point checklist (7PCL)

- Annotated in the Atlas dataset (Argenziano et al.
2022)

- Represented as concepts
- CAV (Concept Activation Vector)

Regression structures Pigmentation  Vascular Blue-whitish veil
structure

Blue veil present Blue veil absent

SVM decision
boundary
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Has the model learned medical concepts?

1 1 1 1
L L L L

The 7-point checklist (7PCL) - | == Noeffect mmm nevus melanoma

- Annotated in the Atlas dataset (Argenziano et al.
2022)

- Represented as concepts
- CAV (Concept Activation Vector)

How important is each concept for the class
melanoma?

TCAV: Testing with CAV (Kim et al. 2018)

- % melanoma images with derivative in same
direction as CAV
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Interpretable concept- based model

CNN backbone
Frozen

Featu res

Pigmentation >3: Malignant

<3: Benign

Blue veil

Training: sign classification + diagnosis
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Concepts

Interpretable concept-based model

7 S|gns
Streaks

Pigmentation

CNN backbone

Frozen

=>3: Malignhant
<3: Benign

Blue veil

Featu res

Training MSE+CE CE-only
Mean acc. 74.4% 75.9% Model Baseline Interpretable CE-only
MAE 1.41 1.71 2-class acc.  85.2% 76.8% 72.8%

7-sign classification Diagnosis accuracy (benign vs malignant) .
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Conclusion

Conclusion

- Tool for practitioner to visualize ABCD rule
- Analysis of the medical concepts learned

- Interpretable concept-based classification model

- Trade-off interpretability/accuracy

- Next: Fit a residual term (Yuksekgonul et al 2023) to recover accuracy
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Thanks for your
attention!

Any questions?

marianne.defresne@torus.ai
paul.fricker@torus.ai
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