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1. Introduction 
Optical Coherence Tomography (OCT) is a non-invasive imaging technique utilizing near-infrared light that produced high-resolution (≈5-20 μm) cross-sectional skin images to a depth of 1-2 mm in real time [1]. While OCT has long been a cornerstone in the field of ophthalmology, recent developments have broadened its applications to dermatology, especially in the surgical treatment of non-melanoma skin cancer (NMSC), where it assists in margin delineation, preoperative planning, and surveillance. 
This paper critically investigates the diagnostic significance of OCT, its surgical applications, existing challenges, and potential future advancements. It concludes with the SHARP framework, a strategic approach for integrating OCT into dermatological surgery in an impactful, sustainable, and equitable manner. 
2. Diagnostic Performance & Margin Mapping 

2.1 Sensitivity and Specificity 
OCT demonstrates high sensitivity and specificity for basal cell carcinoma (BCC), with reported values ranging from 85-95% and 80-90%, respectively [2,3]. Its diagnostic efficacy for squamous cell carcinoma (SCC) is comparatively lower, while for melanoma, OCT is largely inadequate due to its limited depth of penetration and resolution [4]. Emerging high-definition and line-field OCT modalities offer near-histological resolution, facilitating improved visualisation of the dermo-epidermal junction, tumour clusters, and vascular structures. 
2.2 Preoperative Border Delineation 

In a prospective study, preoperative OCT accurately predicted tumour-free margins in 86% of cases undergoing Mohs micrographic surgery [6]. Ex vivo studies that integrated OCT with reflectance confocal microscopy (RCM) demonstrated remarkable outcomes: 100% sensitivity and 96.3% specificity for detecting margins in ill-defined BCC [7]. These findings underscore OCT’s significance in surgical planning and its potential to minimize unnecessary excision of healthy tissue. 
3. Clinical Utility in Dermatological Society  
OCT provides distinct practical benefits in dermatological surgery procedures, particularly in the context of non-melanoma skin cancer. Its ability to non-invasively outline tumor boundaries allows for more precise preoperative planning. By employing OCT to evaluate margins prior to Mohs micrographic surgery, clinicians may reduce the number of surgical stages required and, consequently, the size of surgical defects. This enhancement not only enhances procedural efficacy but also preserves healthy tissue: an especially crucial factor in areas that are cosmetically or functionally sensitive [6,7]. Beyond excision planning, OCT is also increasingly utilized in non-invasive monitoring. It enables continuous monitoring of lesion responses to non-surgical therapies such as photodynamic therapy or topical immunomodulators, providing a tissue-sparing alternative to repeat biopsies [8]. Moreover, the introduction of intraoperative full-field or “frozen” OCT devices unlocks possibilities for real-time digital histology. These systems can evaluate excised tissue at the bedside and support remote consultations with specialists, which is particularly advantageous in rural or resource-limited environments [9,12,16]. Collectively, these features position OCT as a versatile instrument capable of improving diagnostic precision, procedural accuracy, and postoperative monitoring in dermatological surgery.
4. Limitations & Critical Appraisal 

	Domain
	Challenges

	Imaging Depth 
	Limited to ~2 mm: insufficient for deep SSC or invasive melanoma [4]

	Operator Dependence 
	Requires extensive training; image analysis is not yet standardized [5]

	Economic & Accessibility Challenges 
	Expensive devices: infrequently available in NHS environments 

	Evidence Gaps 
	Limited large-scale randomized controlled trials that directly assess OCT-guided vs MMS outcomes

	Subjective Analysis 
	Moderate inter-observer variability (κ ≈ 0.72) [7]



5. Strategic Innovation: The SHARP Framework 

To establish sustainable clinical translation, the SHARP framework is proposed: 
	SHARP Pillar
	Key Initiatives

	Standardized Trials & Outcomes 
	Conducts multicenter randomized controlled trials comparing OCT-MMS vs standard MMS 

	Hybrid AI-Augmented Analysis 
	Create deep learning algorithms for automated margin identification [10]

	Address Training & Certification 
	Integrate OCT interpretation modules in dermatology curricula 

	Regulatory & Economic Coordination 
	Collaborate with NICE and NHS organizations on reimbursement guidelines and cost analysis 

	Plan for Integration & Monitoring 
	Utilize portable OCT and OCT-A for follow-up and treatment response assessment [8]


6. Future Horizons  
OCT technology is continuously advancing in complexity and clinical relevance, presenting substantial opportunities for future application in dermatological surgery. Among the most promising innovations, are speckle-variance OCT and OCT-angiography (OCT-A), which facilitate depth-resolved vascular imaging without the necessity for contrast agents. These methodologies enable clinicians to evaluate tumour angiogenesis, inflammation, and therapeutic responses thus adding a significant layer of functional analysis to structural imaging [11]. In addition, optical coherence elastography (OCE) introduces an innovative approach by assessing tissue stiffness, which may help distinguish recurrent tumours from fibrotic or scar tissue, a diagnostic dilemma that frequently leads to unnecessary biopsies [12]. 
Beyond technological advancements, the incorporation into care pathways is equally important. The rise of portable, handheld OCT devices paves the way for broader application in outpatient and community environments, and when integrated with tele-dermatology systems, it could facilitate remote consultations, post-operative monitoring, and follow-up evaluations—particularly for patients in underserved regions. As artificial intelligence (AI) and deep learning technologies advance, they will become increasingly essential in automating image evaluation, minimizing operator reliance, and standardizing diagnostics across various clinical settings [10]. Ultimately, the future of OCT relies not just on advancements in hardware and imaging but also on developing sustainable, scalable systems that incorporate it into regular dermatological practices with a clear impact on patient outcomes. 

7. Conclusion: 

Optical Coherence Tomography serves as a revolutionary instrument in dermatological surgery, providing non-invasive, real-time imaging that enhances diagnostic precision, surgical accuracy, and treatment oversight. Strong evidence supports its use in preoperative margin evaluation, particularly for basal cell carcinoma, with increasing applications in intraoperative histology and non-invasive monitoring. Nonetheless, its limitations, such as restricted imaging depth, necessary training, and financial obstacles, underscore the necessity for organized integration strategies. The SHARP framework suggested here offers a practical guide for implementation, merging AI-enhanced analysis, standardized trials, educational pathways, and regulatory collaboration. 

If effectively integrated into dermatology services through this comprehensive approach, OCT has the potential to not only enhance individual surgical results but also to fundamentally transform how we diagnose, treat, and monitor skin cancers across clinical environments.
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