
Background & Objectives

The integration of artificial intelligence (AI) in dermatology, particularly in the field of dermoscopy, holds significant promise for diagnostic and

management decisions. This study aims to assess the impact of a deep learning generated AI risk score, based on dermoscopic images and

metadata, on dermatologists' diagnostic accuracy, confidence and management strategy for skin lesions suspect of skin cancer.

Conclusions: AI enhanced experienced dermatologists' decision making, particularly for malignant skin lesions, resulting in a significantly higher

sensitivity. This study supports the complementary use of AI in dermatology, highlighting its potential to improve patient outcomes.

Future research should focus on prospective evaluations to further explore AI's integration into routine clinical settings.
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Methods

A neural network was developed using a database of

dermoscopic images of benign and malignant skin

lesions, including both proprietary data (Dermscan

database, n=10,138) and public data (Figure 1). A

multicenter, cross-sectional study was conducted

involving 104 dermatologists who evaluated batches

from a test set of 922 benign and malignant skin lesions,

resulting in a dataset containing 9198 observations.

Each case was assessed before and after the

presentation of the AI-generated risk score. Key

outcomes included the correct decision on malignancy,

accurate diagnosis, management strategy and

confidence in decision making.
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Results

Correct malignancy decision for melanoma and high-grade dysplastic naevi increased from 66% (95% CI: 62-70%) to 74% (95% CI: 70-77%), for

basal cell carcinoma from 91% (95% CI: 88-93%) to 94% (95% CI: 91-95%), and for squamous cell carcinoma from 89% (95% CI: 86-92%) to 93%

(95% CI: 91-95%) after assistance of AI risk scoring. Overall

sensitivity and specificity for decision on malignancy

went from respectively 91.7% and 84.2% before AI, to

97.6% (difference of 5.9%, 95% CI: 2.9%-8.8%, p<0.001)

and 86.7% (difference of 2.5%, 95% CI: 0.0%-5.0%,

p=0.054) after AI. Benefit was particularly evident for

melanoma and high-grade dysplastic naevi (Figure 2).

Overall accuracy for correct specific diagnosis went from

74.6% to 81.6% (difference of 7.0%, 95% CI: 3.8%-10.2%,

p<0.001). AI was positively associated with choosing the

correct management strategy (OR = 1.36, 95% CI: 1.16-1.61,

p<0.001). Accuracy for correct management strategy

increased significantly from 53.5% to 59.0% (difference of

5.5%, 95%CI: 2.5% - 8.5%, p<0.001).

Figure 1. Schematic illustration of how a dataset is split into training, validation and test set. The training and validation sets are used to train 
a convolutional neural network, which generates an AI risk score.

Figure 2. Evolution of sensitivity for correct decision on malignancy before and after the use of AI risk scoring. Thick lines
indicate the estimated sensitivities, colored bands indicate the corresponding 95% CI. BCC: Basal Cell Carcinoma, MEL-HGDN:
Melanoma – High Grade Dysplastic Naevus, AK-BD-SCC: Actinic keratosis – Bowen Disease – Squamous Cell Carcinoma
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