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Towards personalized treatment of patients with melanoma
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Years since Diagnosis
Keung, Emily Z., et al. "Melanoma prognosis and staging." Cutaneous melanoma (2020): 271-297.

Melanoma key facts
– 17 922 new cases & 1 980 deaths in France in 2023
– Staging driven by Breslow & ulceration
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Question
Can artificial intelligence from HE slides 

help identifying patients prone to relapse?
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Question
Can artificial intelligence from HE slides 

help identifying patients prone to relapse?

Material
VisioMel: a unique cohort of 1 342 patients 

from 40 pathology labs in France 

Inclusion criteria = pM0, pN0, all pT (stages I & II)

– 1 HE(S) slide per patient (13 different scanners)

– Clinicopathological data
– Relapse information (has relapsed or not at 5 years)
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Overview of our methodology

Biomarker 
of relapse

VisioMel 
cohort

(1342 patients)
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Automatic annotation of melanoma by deep learning
Step 2: Feature extraction of the melanoma shapeStep 1: Automatic annotation of melanoma by deep learning Step 3: Feature selection for relapse prediction
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Step 2: Feature extraction of the melanoma shapeStep 1: Automatic annotation of melanoma by deep learning Step 3: Feature selection for relapse prediction



Automatic annotation of melanoma by deep learning
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Step 2: Feature extraction of the melanoma shapeStep 1: Automatic annotation of melanoma by deep learning Step 3: Feature selection for relapse prediction

Training data

265 annotated melanoma WSI from TCGA
→ 345 cm² of tissue
→ 83 million annotated melanoma cells

100,000 generated slides with 
data augmentation



Testing data

We annotated 60 WSI from the VisioMel 
cohort for performance measure

Automatic annotation of melanoma by deep learning
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Automatic annotation of melanoma by deep learning
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Tumor segmentation performance:
✓ F1-score = 97%
✓ Precision = 96%
✓ Recall = 98%
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→ 345 cm² of tissue
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100,000 generated slides with 
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Overview of our methodology

Step 1
Automatic deep learning 
melanoma segmentation

Step 3
Feature selection for 
relapse prediction
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Step 2
Feature extraction of 
the melanoma shape
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Extracting features to characterize the tumor 

Small Breslow Large Breslow
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Automatic 
Breslow

Feature #1

Step 3: Feature selection for relapse predictionStep 2: Feature extraction of the melanoma shapeStep 1: Automatic annotation of melanoma by deep learning
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Invasive 
width

Feature #28

Small width Large width

Extracting features to characterize the tumor
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Step 3: Feature selection for relapse predictionStep 2: Feature extraction of the melanoma shapeStep 1: Automatic annotation of melanoma by deep learning



Exophytic Endophytic

Growth 
direction

Feature #137

Extracting features to characterize the tumor
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Step 3: Feature selection for relapse predictionStep 2: Feature extraction of the melanoma shapeStep 1: Automatic annotation of melanoma by deep learning


