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DESCRIPTION
Histopathology has long served as the cornerstone of tumour 
diagnosis, offering critical understanding into tissue architecture 
and cellular abnormalities. However, the identification of rare 
tumours presents a significant challenge, even for seasoned 
pathologists. These tumours such as clear cell sarcoma, chordae, 
or certain paediatric neoplasms often display overlapping 
histologic features with more common pathologies. Misdiagnosis 
can lead to delayed or inappropriate treatment, adversely 
affecting patient outcomes. The integration of Artificial 
Intelligence (AI) into histopathology is rapidly transforming this 
field. using machine learning algorithms and deep learning 
models, AI-assisted systems can now analyse thousands of high-
resolution pathology images within minutes. These systems are 
trained to recognize patterns that may elude human observation, 
particularly in complex or ambiguous cases involving rare 
tumours.

A key advantage of AI lies in its ability to enhance diagnostic 
consistency and reduce inter-observer variability. In traditional 
settings, pathologists may interpret the same slide differently 
based on experience and bias. AI models, however, provide 
standardized interpretations that are continuously refined 
through exposure to expansive datasets. For rare tumours, where 
diagnostic subtleties are often critical, such precision can make a 
profound difference. Recent studies have demonstrated that 
Convolutional Neural Networks (CNNs) can differentiate 
between rare tumour subtypes with high accuracy. For instance, 
a 2023 study published in Nature Biomedical Engineering 
reported a CNN-based system that achieved over 92% accuracy 
in distinguishing rare soft-tissue tumours, outperforming general 
pathologists in a controlled setting. Additionally, AI tools have 
shown promise in segmenting tumour regions, predicting 
mitotic rates and even correlating histological features with 
molecular signatures functions that are particularly valuable in 
rare tumour diagnostics.

However, while the promise is undeniable, the path to 
widespread clinical adoption is not without hurdles. AI systems 
must be accurately validated in diverse patient populations to

ensure generalizability. The rarity of certain tumours means that 
even large datasets may lack sufficient representation, which can 
compromise model performance. Collaborative data-sharing 
initiatives between institutions in high-income and low-income 
countries may help bridge this gap. Moreover, AI should be 
viewed not as a replacement but as an augmentation to human 
expertise. Interpretative decisions in pathology require 
contextual understanding, clinical correlation and ethical 
judgment areas where human insight remains irreplaceable. The 
ideal model is one of synergy, wherein AI tools support 
pathologists by highlighting key areas of interest, suggesting 
differential diagnoses, or flagging inconsistencies for further 
review. Importantly, the deployment of AI in histopathology 
must be accompanied by strong training programs for 
pathologists. Understanding the capabilities and limitations of 
these tools is essential for their effective use. Furthermore, 
regulatory frameworks and ethical guidelines must evolve to 
address issues of data privacy, algorithmic bias and 
accountability in AI-assisted diagnostics.

CONCLUSION
AI-assisted histopathology represents a paradigm shift in the 
diagnosis of rare tumours. By enhancing diagnostic accuracy, 
reducing variability and accelerating workflow, these 
technologies offer a powerful adjunct to traditional pathology. In 
high-income countries, where digital infrastructure and research 
capabilities are well-established, the implementation of AI-driven 
diagnostics is already underway. However, the global impact of 
these technologies will depend on equitable access, cross-
institutional collaboration and continued refinement of AI 
models. Looking forward, the fusion of AI with molecular 
diagnostics, genomics and clinical data has the potential to 
create an integrated diagnostic ecosystem one that not only 
identifies tumours with unprecedented precision but also guides 
personalized therapeutic strategies. As we stand at the frontier of 
computational pathology, our challenge is not merely 
technological advancement but ensuring that these innovations 
translate into better patient care, particularly for those facing the 
uncertainty of a rare tumour diagnosis.
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