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ABSTRACT Synthetic data is increasingly used in medical imaging to overcome data scarcity and privacy
constraints. However, assessing the fidelity of synthetic images remains a critical challenge for ensuring their
safe and effective use in clinical and Al applications. We present SynthVal, a Python-based framework for
validating the quality of synthetic medical images through statistical comparisons in deep feature space.
SynthVal extracts semantic image embeddings using transformer-based models and computes similarity
metrics — including Fréchet Distance, Wasserstein Distance, and Kullback-Leibler Divergence — between
real and synthetic data distributions. The framework is designed for modularity, scalability, and ease of
integration into existing workflows via pip installation. We evaluate SynthVal using real images from the
CSAW-CC dataset, and synthetic images produced by a model developed by the Barcelona Supercomputing
Center. Our experiments systematically benchmark the influence of different feature extraction models and
similarity metrics, providing practical insights for selecting validation strategies in medical image synthesis.
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