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Investigating the ABCDE Rule: Are 
Skin Lesion Datasets Really Biased? 

1. Skin Cancer & CAD Systems 2. CNNs and Biases
Skin cancer is a major public health issue, with melanoma 
causing most of the deaths.
Early detection with dermoscopy (a form of surface 
microscopy) is fundamental to lower mortality rates but 
requires expertise [1].
Many efforts have been made to create computer-aided 
diagnosis (CAD) systems to assist non-specialized 
clinicians in early detection of skin cancer [2].

3. Dataset

4. ABCDE Feature Debasing

6. Experiments on ABCD Features & Results

Convolutional Neural Networks (CNNs) employed in 
modern CAD systems achieve performance comparable to 
those of dermatologists [3] but present some challenges:
• CNNs lack explainability, hiding possible biases.
• CNNs may rely on irrelevant dataset features, hindering 

their generalization abilities [4].
• Existing studies indicate CNNs can maintain high 

performance even when lesions are occluded, suggesting 
potential data-to-algorithm biases [5].

Clinical Focus: CNNs should prioritize clinically relevant 
features, such as those defined in the ABCDE rule.

Objective: to study how CNN performance correlates with 
dermoscopic criteria by removing ABCDE skin cancer 
features from the data and evaluating potential biases.

Two skin lesion datasets with no overlapping were 
employed for our experiments. Dataset classes were 
transformed into tumor vs benign lesion labels for binary 
classification:
• SIIM-ISIC 2019-2020: composed of 57.964 dermoscopic 

images of nine different types of skin lesions, collected 
from 2016 in various hospitals [6].

• PRIVATE: composed of 25.849 dermoscopic images of 
nine different types of skin lesions, collected between 
2003 and 2019 in the University Hospital of Modena. 

Dermoscopic features (ABCDE rule) were systematically 
altered on both datasets: 

• Asymmetry: lesions modified to be symmetrical;
• Borders: edges were concealed with black masks; 
• Color: converted to grayscale or replaced with mask;
• Diameter: lesion relative size normalized within images;
• Evolution: not considered due to limited temporal data.

Grad-CAM activations were studied to analyze the visual 
features that debased trained CNNs relied upon when 
classifying skin lesions.
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Training on a subset of the SIIM-ISIC 19-20,  testing on the SIIM-ISIC 
test set and the private dataset, to evaluate generalization abilities.
Performances remain satisfactory even when using debased ABCD 
features both for training and testing.
Grad-CAM visualizations confirm CNNs adapt to alternative 
relevant features when other ABCD visual aspects are debased.
Foreground-background ratio correlates with malignancy 
predictions, suggesting CNN exploit the lesion size (Diameter in the 
ABCDE rule) instead of other uncorrelated features.
Conclusion. There is no proof that CNNs rely on dataset-to-
algorithm biases. Instead, they uses clinically relevant features 
available in the image to achieve robust classification, even when 
certain features are debased.
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SIIM-ISIC 2019 + 2020 PRIVATE

5. Experiments on Covering Lesions
Contrary to previous work [5], our results show that CNN 
performance is linked to lesion dimensions, with 
malignancy predictions increasing as lesion size grows. This 
indicates CNNs rely on lesion size over unrelated 
patterns, debunking earlier claims of dataset bias.
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