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Abstract

Contex: Optical biopsy, an innovative and interdisciplinary approach leveraging light-tissue interaction, holds
significant potential to revolutionize medical diagnostics. This review article explores the fundamental physical
and biological principles underlying this approach, including light absorption, scattering, reflection, and
fluorescence by endogenous and exogenous chromophores and fluorophores

Evidence Acquisition: We detail key optical biopsy techniques such as fluorescence, Raman, and
reflectance/absorbance spectroscopies, as well as advanced optical imaging methods like confocal microscopy,
optical coherence tomography (OCT), multi/hyperspectral imaging, and advanced optical endoscopy

Results: The broad clinical applications of these methods in early cancer detection (skin, gastrointestinal,
respiratory, cervical, and other organs), non-cancerous diseases (inflammation, infection, wound monitoring), and
intraoperative guidance are highlighted. Despite advantages like non-invasiveness, real-time diagnosis, and reduced
side effects, optical biopsy faces limitations such as limited light penetration depth, complexity of data
interpretation, and its inability to fully replace histopathology.

Conclusion: Nevertheless, the future outlook is highly promising, driven by development of more portable
instruments, advancements in artificial intelligence (Al) algorithms, multimodal approaches, and extensive
clinical studies. This article concludes that optical biopsy will play a pivotal role as a powerful complementary
tool in enhancing disease diagnosis and management in the future.
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2. Evidence Acquisition

Describes the data sources, including the research
strategies, time of the study, and other sources of the
materials used such as subsequent reference searches
of retrieved articles. It explains the methods used for
quality assessment and inclusion of the identified

Addresses the major findings of the review in an
evidence-based, objective, and balanced style,
emphasizing the available highest-quality evidence.

Figures: Figures should be kept to a necessary
minimum and their information should not be
duplicated in the text. Figures must be supplied either
as JPEG or TIFF. Photographs and radiological
imaging must be high resolution (at least 300 dpi, or
higher) and at least 10 x 10 cm large. All figures

This open-access article distributed under the terms of the Creative Commons Attribution- Noncommercial 4.0

International License

AAB, 2025; 16:E5823


https://creativecommons.org/licenses/by-nc/4.0/deed.en
https://creativecommons.org/licenses/by-nc/4.0/deed.en
https://doi.org/10.22037/aab.v16i1.50823
https://orcid.org/0000-0002-5998-5209
https://orcid.org/0000-0002-5998-5209
https://creativecommons.org/licenses/by-nc/4.0

First Author, et al.

should be cited in the paper in a consecutive order as:
Figure 2.

4. Conclusion

Clearly states the conclusions in order to answer the
questions raised, if applicable, based on the
conclusions of the available evidence, and it
emphasizes how clinicians should apply the current
knowledge.
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