Topic Exploration Report
Topic explorations are designed to provide a high-level briefing on new topics submitted for
consideration by Health Technology Wales. The main objectives of this report are to:





Determine the quantity of evidence available for a technology of interest.
Identify any gaps in the evidence.
Inform decisions on topics that warrant fuller assessment by Health Technology Wales
(HTW).
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TER362
Autofluorescence imaging of oral mucosal abnormalities
This report investigates autofluorescence imaging, as an adjunct to
conventional visual examination, to diagnose dysplastic and malignant
oral lesions.
HTW identified a number of meta-analyses, with large numbers of
participants, which reported that adjuvant autofluorescence imaging may
provide higher sensitivity but lower specificity, compared to conventional
visual examination alone, in the diagnosis of dysplastic and malignant
oral lesions. Secondary evidence suggests that adjuvant autofluorescence
may provide some benefit in identifying malignant or premalignant
lesions, but leads to an increase in biopsies due to low specificity.
Whilst a large body of secondary evidence was identified, it is unclear how
many of the included studies were randomised controlled trials and most
studies used one type of device (VELscope). We did not identify any
evidence reporting outcomes other than diagnostic accuracy. Further
investigation may be warranted to identify the certainty of the evidence
and to assess whether use of autofluorescence leads to improved clinical
outcomes. We did not identify any economic evidence.
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Introduction and aims
Oral cancer is most commonly characterised by oral mucosal abnormalities, such as mouth ulcers
that do not heal and unexplained lumps in the mouth or upper neck. The current procedure for
identifying whether this tissue is malignant or premalignant consists of visual inspection,
followed by biopsy for any areas of concern. Benign lesions may present very similarly to early
malignant or premalignant lesions, which makes it difficult to distinguish between them.
Autofluorescence imaging works on the principle that certain biofluorophores present within the
tissue become fluorescent on excitation with a suitable wavelength light source. Abnormal tissues
tend to appear darker since they lose fluorescence, and it is suggested that identification of
malignant or premalignant tissue could be improved with use of this technology, either by helping
to identify the optimal biopsy site, or allowing detection before visual detection is possible.
OralID is one such autofluorescence imaging device, submitted by the topic proposer, but other
devices exist, including VELscope and Identafi 3000. OralID is a battery-operated, hand-held oral
examination light used as an adjunctive device for oral mucosal screening. The device emits a
visible blue light (435 to 460 nanometres [nm]) that is shined directly into the oral cavity. Special
OralID eyewear allows the clinician to view the tissue fluorescence during the oral exam.
Health Technology Wales researchers searched for evidence on adjunctive autofluorescence
imaging of oral mucosal abnormalities to identify malignancy or premalignancy, including, but not
limited to, OralID.

Evidence overview
HTW researchers identified a large number of meta-analyses assessing the diagnostic accuracy of
autofluorescence imaging in combination with visual examination. The majority of these studies
involved the VELscope device; we therefore also searched for primary evidence for OralID and
Identafi 3000. This search revealed only one randomised controlled trial for OralID.
We did not identify any evidence reporting outcomes other than diagnostic accuracy (e.g. time to
diagnosis or adverse events).
Guidance
A horizon scanning report by Adelaide Health Technology Assessment did not warrant further
assessment of VELscope for oral cancer screening due to the quantity and certainty of the
evidence they identified (Ellery et al. 2010).
Secondary evidence
A network meta-analysis by Kim et al (2021) compared the diagnostic accuracy of various tools
(autofluorescence, chemiluminescence, cytology, narrow band imaging, and toluidine blue) with
visual examination or other tools. The results of the network meta-analysis showed that
autofluorescence, chemiluminescence, and narrow band imaging had higher sensitivity compared
with visual examination. However, autofluorescence and chemiluminescence had lower specificity
compared with visual examination. There were no significant differences in positive predictive
value and accuracy among the six interventions. Overall, autofluorescence had the lowest ranked
probability for accuracy considering both sensitivity and specificity.
However, a meta-analysis by Buenahora et al (2021) found that autofluorescence devices displayed
superior accuracy levels in the identification of premalignant lesions and early neoplastic changes
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compared to clinical examination and a chemiluminescent test. In the autofluorescence test (n =
5,562 samples), sensitivity and specificity were 86% and 72%, respectively, and area-under-thecurve was 0.86 (95% confidence interval [CI]: 0.83 to 0.89).
Another meta-analysis by Dos Santos et al. (2022) evaluated autofluorescence using VELscope for
early detection of potentially malignant oral disorders. The combined sensitivity was 74% (95% CI:
60 to 76%, p = 0.0001) and the specificity was 57% (95% CI: 52 to 60%, p < 0.0001). Similarly, a metaanalysis by Moffa et al (2021) included 2,076 oral cavity lesions diagnosed with autofluorescencebased systems and conventional oral examination. They reported a pooled sensitivity and
specificity of 81.3% (95% CI: 74.3% to 87.5%) and 52.1% (95% CI: 36.9% to 67.1%), respectively
A meta-analysis by Chaitanya et al (2019) included randomised controlled trials of 1,176 people with
early dysplastic changes of the oral cavity, with the majority of studies reporting a sensitivity
greater than 70%. Chaitanya et al (2019) concluded that autofluorescence was best suited for
clinicians with sufficient experience and training; they found that the diagnostic performance of
the inexpert examiner was not significantly improved when using VELscope compared to
conventional observation alone, obtaining a sensitivity of 0.40 (95% CI: 0.406 to 0.773) and a
specificity of 0.80 (95% CI: 0.614 to 0.923) with VELscope, compared to a sensitivity of 0.53 (95% CI:
0.343 to 0.717) and specificity of 0.83 (95% CI: 0.653 to 0.944) in the inexpert diagnosis without
VELscope.
Primary evidence
Saini et al. (2019) compared the diagnostic accuracy of OralID with conventional oral examination
to conventional oral examination alone in 98 potentially high-risk oral cancer patients. After the
examinations, a surgical biopsy sample was taken from both groups to confirm the diagnosis. The
true positive potential malignant lesions observed in the group only assessed with conventional
oral examination compared with biopsy reporting was 89.47%, whilst it was 95.24% in the group
examined with oralID and conventional oral examination. The sensitivity reported in the group
examined with conventional oral examination alone was 89.47%, and 97.56% in the group examined
with OralID plus conventional oral examination.

Areas of uncertainty
Whilst a large body of secondary evidence was identified, it is unclear how many of the included
studies are randomised controlled trials and so further investigation may be warranted to assess
the certainty of the evidence. In particular, randomised controlled trials with longer follow-up
times could help determine whether use of autofluorescence improves clinical outcomes. We did
not identify any evidence reporting outcomes other than diagnostic accuracy (e.g. time to
diagnosis or adverse events). Very few studies in the secondary evidence were conducted in the UK
and generalisability of the findings to NHS Wales is uncertain. The majority of the evidence came
from studies using the VELscope device, and it is unclear how this device differs from other
autofluorescence imaging devices. One ongoing observational study investigating OralID was
identified as being in progress, with an estimated completion date of November 2021
(NCT03555721, not yet published). No relevant economic evidence was identified.
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