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Explainable Deep Learning Methods in Medical Diagnosis: A Survey

CRISTIANO PATRICIO and JOAO C. NEVES, University of Beira Interior, Portugal
LUIS F. TEIXEIRA, University of Porto, Portugal

The remarkable success of deep learning has prompted interest in its application to medical diagnosis. Even tough state-of-
the-art deep learning models have achieved human-level accuracy on the classification of different types of medical data,
these models are hardly adopted in clinical workflows, mainly due to their lack of interpretability. The black-box-ness of deep
learning models has raised the need for devising strategies to explain the decision process of these models, leading to the
creation of the topic of eXplainable Artificial Intelligence (XAI). In this context, we provide a thorough survey of XAI applied
to medical diagnosis, including visual, textual, and example-based explanation methods. Moreover, this work reviews the
existing medical imaging datasets and the existing metrics for evaluating the quality of the explanations . Complementary to
most existing surveys, we include a performance comparison among a set of report generation-based methods. Finally, the
major challenges in applying XAl to medical imaging are also discussed.
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Fig. 3. (a) Perturbation-based methods. The input image is randomly perturbed by turning on and off certain pixels,
resulting in an image with occluded parts (Perturbed Examples in the figure). Then, the perturbed image is fed to the
classification model and the prediction confidence is exploited to determine the regions that contributed positively to the
class prediction. Therefore, those regions will be considered to obtain the final explanation map (Explanation in the figure).
(b) Gradient-based methods. The input image is fed to the classification model to obtain a class prediction. Then, the
gradient is calculated for the score of the class concerning the feature maps of the last convolutional layer. After calculating
the importance of the feature map regarding the predicted class, they are weighted with each of respective weight, followed
by a ReLU operation to obtain the final saliency map.
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