Supplementary Table 1: Study characteristics
	Sl. No
	Author
	Country
	Participant Characteristics
	Age Mean, SD, Range
	Male (%)
	Sample size
	Diagnostic methods
	Diagnosed by
	Sensitivity
	Specificity
	Key findings

	1. 
	Adil et al.,2020 (12)
	India
	Patient with tobacco‑associated hyperkeratotic red and white lesion, ulcerative lesion, and frank malignancy
	22-70
	83.33%
	90
	VELscope and toluidine blue
	Clinician
	85.36%
	75%
	VELscope was more effective as a screening tool for the detection of oral malignant lesions as compared to toluidine blue

	2. 
	Amirchaghmaghi et al.,2018(35)
	Iran
	Patients coming to Oral and Maxillofacial Medicine Department with benign, dysplastic, and malignant oral lesions
	52.3 ± 14.8years
	47%
	45
	VELscope and COE
	oral and maxillofacial medicine specialist
	90%
	15%
	VELscope improves the sensitivity of conventional oral examination from 86% to 100%, its low specificity (15%) limits its use in primary care due to high false positives and unnecessary referrals. 

	3. 
	Awan et al.,2011 (36)
	U.K
	Patients with white, red and mixed white and red patches
	58.5 ± 11.9
	55.55%
	126
	VELScope and Biopsy
	Experienced oral pathologist
	84.10%
	15%
	VELscope detects oral leukoplakia, erythroplakia, and mucosal disorders but cannot distinguish high-risk from low-risk lesions.

	4. 
	Bhatia et al.,2014 (9)
	Australia
	Patients visiting for general dental treatment
	49.7±14.9
	48.19%
	305
	VELscope
	Clinician
	64.00%
	54.30%
	VELscope may aid in the detection of dysplasia which may not be identified by COE alone.

	5. 
	Farah et al.,2011 (26)
	Australia
	Patient with oral mucosal white or mixed red/white lesion
	Male- 57.8 ±11.88
Female- 59.08 ± 12.8
	41.07%
	112
	VELscope
	Oral medicine specialist
	30%
	63%
	VELscope alone cannot diagnose epithelial dysplasia; loss of autofluorescence requires clinical interpretation.

	6. 
	Ganga et al.,2017 (13)
	India
	Patients with oral mucosal lesions
	-
	-
	200
	VELscope
	Dentist
	76%
	66.29%
	The VELscope examination alone cannot provide a definitive diagnosis as to the presence of dysplastic tissue change.

	7. 
	Hani Z et al.,2012 (37)
	U.S.A
	Patient visiting to head and neck oncology clinic for strong history of smoking and alcohol as well as a suspicious lesion
	61.59±14.2
	57.64%
	85
	VELscope
	Oral and Maxillofacial surgeon
	92%
	77%
	VELscope is user-friendly screening tool and as an adjunct in identifying dysplastic lesions of the oral cavity in high-risk patients.

	8. 
	Hanken et al.,2013 (21)
	Germany
	Patients with suspicious oral premalignant lesions
	41-76
	41.66%
	60
	VELscope
	Oral and Maxillofacial surgeon
	97.90%
	41.70%
	VELscope can help the experienced clinician to find oral precursor malignant lesions and the correct
location for taking biopsies but cannot replace the gold standard.

	9. 
	Huang et al.,2017 (41)
	Taiwan
	Patients visiting to oral and maxillofacial Surgery and Department of Otorhinolaryngology-Head and Neck Surgery
	-
	-
	140
	VELscope
	Oral and Maxillofacial surgeon
	97.90%
	92.30%
	VELscope autofluorescence images had limitations related to differentiating between oral precancerous lesions and oral cancer.

	10. 
	Jabbar et al.,2020 (34)
	Iraq
	Patients with Suspicious oral lesions.
	53.90±10.44
	46%
	50
	VELscope
	Oral medicine specialist
	76.92%
	64.86%
	Direct visual fluorescent examination by VELsope has potential as a simple, cost-effective screening, biopsy guidance that act as an intermediate adjunctive tool 

	11. 
	Jeng et al.,2020 (32)
	Taiwan
	Patient visiting Head and Neck Surgery.
	-
	88.57%
	35
	VELscope
	Oral and Maxillofacial surgeon
	97.14%
	82.86%
	This study combined two optical techniques with PCA–LDA and PCA–QDA models, effectively distinguishing cancer from normal tissue and enhancing diagnostic efficiency.

	12. 
	Kaur et al.,2014 (33)
	Belgium
	Patients with 25 SCC, 30 leukloplakia, and 25 lichen planus patients and 25 healthy individuals
	54-76
	48.46%
	130
	VELscope
	Dentist
	67%
	62%
	The combined use of salivary protoporphyrin X and VELscope improves sensitivity and specificity in detecting precancerous and cancerous lesions.

	13. 
	Leuci et al.,2020 (29)
	Italy
	Patients with oral lesions
	Mean age 58.5
	48.60%
	35
	VELscope
	Clinician
	Unskilled- 53.3%
Skilled-86.7%
	Unskilled- 70%
Skilled-90%
	Specific training is necessary for non-expert general dentists for correct use of VELscope and its interpretation.

	14. 
	Mehrotra et al.,2010 (42)
	India
	Patients seeking dental care
	Median age-41 yrs
	89.69%
	156
	VELscope
	Clinician
	50%
	38.90%
	ViziLite and VELscope they do not add any benefits to a conventional screening examination involving the use of a standard overhead light.

	15. 
	Paderni et al,2011 (30)
	Italy
	Patients consecutively referred to Unit of Oral Medicine of the Department of Oral Sciences.
	60.38±12.26(23-83)
	45.14%
	175
	VELscope
	Trained Oral medicine experts
	75%
	92.30%
	 The study confirmed that the VELscope device cannot replace histopathological examination.

	16. 
	Rana et al.,2011 (22)
	Germany
	Patients were enrolled from Department of Craniomaxillofacial Surgery with oral premalignant lesions.
	62.51±0.81
	37.39%
	123
	VELscope
	Oral and Maxillofacial surgeon
	100%
	74%
	VELscope aids in oral cancer prevention but requires careful interpretation and proper examination protocols to minimize false positives.

	17. 
	Sawan et al.,2015
(40)
	Syria
	Patients visiting College of Dentistry
	Mean-37
	55.34%
	748
	VELscope
	Oral Medicine specialist
	100%
	74.14%
	VELscope effectively detects malignant and premalignant lesions and helps identify biopsy sites.

	18. 
	Scheer et al.,2016 (23)
	Germany
	Patients visiting the Oral and mraniomaxillofacial Surgery Department
	-
	53.65%
	41
	VELscope
	Oral and Maxillofacial surgeon
	33.30%
	88.60%
	VELscope device as an adjunct tool to conventional oral screening has a low benefit to conventional screening alone

	19. 
	Scheer et al.,2011
(24)
	Germany
	Patients referred to the Department of Oral and maxillo-facial Surgery to rule out invasive squamous cell carcinoma.
	59.80%
	60.93%
	64
	VELscope
	Oral and Maxillofacial surgeon
	100%
	80.80%
	VELscope identifies malignant and potentially malignant lesions in high-risk patients but cannot distinguish benign from malignant or premalignant conditions.

	20. 
	Schorn et al.,2020 (25)
	Germany
	Patients visiting the Department of Craniomaxillofacial Surgery 
	30-93
	62.10%
	195
	VELscope
	Oral and Maxillofacial surgeon
	95.20%
	100%
	VELscope with COE enhances recurrent OSCC detection 

	21. 
	Sharma et al.,2022 (18)
	India
	High-risk population with oral mucosal  lesions
	Median 50 (41-59)
	-
	250
	VELscope
	Dental surgeon/ trained Field Investigator
	75.00%
	61.39%
	VELscope alone cannot definitively diagnose dysplastic tissue changes in oral lesions.

	22. 
	Shi et al.,2019 (27)
	China
	Patients with oral lesions visiting Oral Mucosal Department 
	22-85
	46.0.%
	517
	VELscope
	-
	95.90%
	36.50%
	High sensitivity but low specificity suggests VELscope identifies high-risk lesions but cannot reliably distinguish low-risk conditions like lichen planus from malignancy.

	23. 
	Silvana Canjau et al.,2018 (43)
	Romania
	Patient visiting Maxillofacial Surgery Hospital
	52-69
	33.33%
	18
	VELscope
	Clinician
	94.44%
	100%
	The DVFE system cannot replace the gold standard but enhances sensitivity and serves as a useful adjunct for high-risk patients.

	24. 
	Veluswamy et al.,2024 (39)
	Sri lanka
	OPMD
	18-83
	76.47%
	51
	VELscope
	Oral medicine specialist
	66.60%
	22.20%
	Combined tests improve sensitivity, while TBT is more reliable than VELscope alone.

	25. 
	Vibhute et al.,2022 (19)
	India
	Patients with clinically suspicious oral lesions visiting Department of Oral Pathology and Microbiology
	Mean-53.86 ( 29-80)
	63.33%
	30
	VELscope
	Pathologist
	90.47%
	44.44%
	AFV cannot replace COE but serves as a valuable complementary tool for high-risk patient surveillance.

	26. 
	Wang et al.,2021
(28)
	China
	54 patientswere recruited between May 2017 and May 2021 at Cheeloo College of Medicine,
	58.1±12.6
	38.88%
	54
	COE and subjective and objective VELScope
	Senior specialist dentist
	Subjective VELscope-76.9%
Objective VELscope- 65.4%
	Subjective VELscope-50.0%
Objective VELscope- 82.1%
	Objective autofluorescence enhances low-risk lesion detection and varies in effectiveness across oral mucosa regions.

	27. 
	Yeladandi et al.,2024 (20)
	India
	Patients clinically diagnosed with OPMDs during a screening camp in Hyderabad.
	47.6±12.6
	65%
	40
	VELScope and Biopsy
	Dentist
	88.89%
	46.15%
	VELscope shows high sensitivity but moderate specificity, making it a useful adjunct with biopsies.
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