
Towards a unified foundation model for medical imaging

Artificial intelligence (AI) has rapidly transformed medical 
imaging, enabling automated detection, classification, 
and risk prediction across an increasing number of clinical 
applications. However, in clinical practice, physicians 
routinely integrate information across imaging modal-
ities, specialties, and diagnostic contexts. In their Article 
published in The Lancet Digital Health, Yang Zhou and 
colleagues introduce MerMED-FM, a multimodal, multi-
disease medical imaging foundation model trained on 
more than 3⋅3 million images across seven imaging 
modalities and more than ten clinical specialties. The 
study represents an important step towards a generalist AI 
framework that is capable of supporting cross-disciplinary 
imaging interpretation. 1

Most existing medical imaging AI models have been 
developed as task-specific tools, typically focusing on a 
single modality such as chest radiography, pathology 
slides, retinal photographs, or CT imaging. 2,3 Although 
these specialist models can achieve excellent performance 
in narrow tasks, their fragmentation creates challenges for 
real-world use. 4 Hospitals often need to maintain multiple 
AI systems across departments, each requiring separate 
validation, governance, and technical integration. Zhou 
and colleagues attempt to address this limitation by 
developing a unified vision-only foundation model that 
can interpret diverse medical images within a single 
architecture. By pretraining the model on large-scale 
multi-institutional datasets covering radiology, path-
ology, ophthalmology, dermatology, and ultrasound and 
combining self-supervised learning with a memory-based 
training mechanism, MerMED-FM demonstrates com-
petitive performance across multiple clinical imaging 
benchmarks. The conceptual transition from fragmented 
specialist models to generalist medical foundation models 
is shown in the figure.
One of the key contributions of the study by Zhou and 

colleagues is the demonstration that a single visual 
encoder can generalise across heterogeneous imaging 
modalities while maintaining competitive diagnostic 
performance. In particular, MerMED-FM achieved area 
under the receiver operating characteristic curve values 
exceeding 0⋅90 in several imaging benchmarks after fine-
tuning with relatively small labelled datasets, thus high-
lighting the potential advantages of foundation model 
approaches in data-constrained clinical environments.

The authors also report that MerMED-FM can match or 
outperform several state-of-the-art modality-specific 
models on select datasets, particularly in ophthalmic 
imaging and radiology tasks. 5–7 These findings reinforce 
the growing consensus that self-supervised pretraining on 
large-scale medical datasets might serve as a scalable 
strategy for developing widely applicable clinical AI 
systems.
Beyond technical performance, the study also highlights 

important implications for integrating AI into clinical 
workflows. Medical decision making is inherently multi-
disciplinary and often relies on the interpretation of 
multiple imaging modalities. For example, oncological 
diagnosis is generally based on findings of radiological 
imaging and histopathological analysis, whereas systemic 
diseases such as diabetes might require integration of 
retinal imaging with other organ-based evaluations. 5–8 

A generalist imaging foundation model could serve as a 
shared diagnostic backbone across departments, aiding in 
screening, triage, and decision making within complex 
health-care environments.
Nevertheless, several important questions need to be 

addressed before such models can be widely adopted in 
clinical practice. First, although MerMED-FM demon-
strates strong performance across multiple datasets, it 
does not consistently outperform specialist models in 
domains such as dermatology, pathology, and ultrasound. 
This observation highlights an ongoing trade-off between 
generalist and specialist models. Therefore, hybrid 
deployment strategies, where generalist foundation 
models serve as screening or triage tools and specialist 
models manage high-precision tasks, might represent a 
pragmatic path forward.
Second, the model was primarily trained on retro-

spective datasets and classification tasks. Real-world 
clinical implementation will require prospective valid-
ation studies to assess safety, workflow integration, and 
clinical impact. Importantly, future research should also 
evaluate whether such models can support true multi-
modal reasoning at the patient level, for example, by 
integrating CT, pathology slides, and ophthalmic imaging 
within a single diagnostic context.
Third, concerns regarding fairness, generalisability, and 

governance remain crucial. Although the authors con-
ducted initial subgroup analyses by age and sex, broader
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evaluations across diverse populations and health-care 
systems are needed to ensure equitable performance. In 
addition, regulatory frameworks and clinical governance 
structures will need to evolve to support increasingly 
generalist AI models that operate across multiple 
specialties. 9

Finally, the development of large-scale foundation 
models raises broader questions regarding data access, 
model transparency, and global health equity. Training 
such models generally requires vast datasets and sub-
stantial computational resources, which could centralise 
innovation within a limited number of institutions. 
Ensuring that these technologies remain accessible and 
beneficial across diverse health-care settings is crucial. 10 

The open-access release of the model will also promote 
transparency and global collaboration in medical AI, 
enabling researchers worldwide to evaluate and improve 
the system.
In summary, the study by Zhou and colleagues repre-

sents a notable advance towards unified AI systems cap-
able of supporting medical imaging interpretation across

specialties. Although further validation and refinement 
are required, multimodal medical foundation models such 
as MerMED-FM might represent an important step 
towards scalable, generalist AI infrastructures for future 
health-care systems.
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Figure: Conceptual transition from fragmented modality-specific AI systems to a unified multimodal multidisease medical imaging foundation model capable of 
interpreting seven imaging modalities
AI=artificial intelligence. CFP=colour fundus photography. OCT=optical coherence tomography.
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