
COMMENTED PAPERS - EDITORS CHOICE

1eRes102023■ http://dx.doi.org/10.5935/0004-2749.eRes102023

A r q u i v o s  B r a s i l e i r o s  d e

This content is licensed under a Creative Commons Attributions 4.0 International License.

RETFound: Training robust medical imaging-based 
diagnostic models via self-supervised learning
Laurentino Biccas Neto1 , Caio Regattieri2 

1. Ocular Oftalmologia, Vitória ES, Brazil.

2. Departamento de Oftalmologia, Escola Paulista de Medicina, Universidade Federal de São Paulo, São Paulo, SP, Brazil.

Corresponding author: Laurentino Biccas Neto. 
E-mail: biccas@ocular.com.br

Article reference of the review

Zhou Y, Chia MA, Wagner SK, Ayhan MS, Williamson DJ, Struyven RR, et al.  
A foundation model for generalizable disease detection from retinal images. 
Nature. 2023;622:156-163.

The study “RETFound: Training robust medical 
imaging-based diagnostic models via self-supervised 
learning” represents a significant advancement in 
artificial intelligence (AI) applications in the field of 
ophthalmology. Introduction of the RETFound model is 
a key innovation, which uses a unique self-supervised 
learning approach to train robust models for analyzing 
ophthalmic images.

Adaptability to various ophthalmic tasks is one of the 
remarkable features of RETFound, which ranges from 
diagnosis of eye diseases to prediction of systemic disea
ses via ocular biomarkers (Oculomics). The flexibility of 
foundational models such as RETFound indicates that 
these models could become essential building blocks 
for the rapid development of solutions across various 
areas of ophthalmology. Currently, AI algorithms require 
abundant expert-classified data for training and valida-
tion, which significantly limit the progress of AI. 

The concept of transfer learning can address this 
bottleneck by emphasizing the importance of levera-
ging prior knowledge regarding diverse datasets such 
as ImageNet. This strategic approach accelerates the 
development of ophthalmic models and allows efficient 
adaptation to new medical contexts, especially when 
specialized datasets are limited.

The study emphasizes the interpretability of the 
model, which offers a transparent view of the areas that 

contribute to specific decisions. This feature enhances 
individual confidence in the results and facilitates clini-
cal and regulatory acceptance, which are crucial for the 
successful implementation of AI models in ophthalmic 
clinical settings.

The potential impact of RETFound extends beyond 
traditional diagnosis and indicates advancements in 
ophthalmic research and development. Accelerating 
model training could drive the discovery of new bio-
markers, a deeper understanding of image patterns, 
and early identification of indicators of systemic 
diseases via ophthalmic assessments.

The self-supervised feature of RETFound has signi-
ficant advantages because it allows continuous model 
evolution as new data are incorporated. This could be 
particularly crucial for ophthalmology, where subtle 
changes in a patient’s condition could have significant 
implications for the detection and monitoring of early 
disease.

In summary, the study demonstrates that foundatio-
nal models, exemplified by RETFound, can positively 
transform the application of AI in ophthalmology. These 
models offer an efficient, flexible, and interpretable 
approach for the development of advanced medical 
diagnostic solutions, which may promote improvements 
in ophthalmic care.
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