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The VELscope (Visually Enhanced Lesion 
Scope) is currently being marketed to 
general dentists. Advertisements claim 

that this handheld device visually enhances 
a clinician’s ability to detect oral cancer. 
The technology is based on the premise that 
normal cells will glow when exposed to fluor-
escent light, whereas abnormal cells (not ne-
cessarily only cancer or precancerous cells) 
will absorb fluorescent light and appear dark. 
The light-reflecting property of normal cells 
and the light-absorbing property of abnormal 
cells allow visual distinction of the two. 

Currently the manufacturer (LED Dental 
Inc., White Rock, B.C.) is marketing this device 
to general dentists in the following way: “The 
VELscope examination takes only one or two 
minutes and is easy to incorporate into your 
workflow” and “an increasing number of in-
surance companies are recognizing VELscope 
as an adjunctive screening device.”1

Although the vast majority of oral soft 
tissue lesions are not cancerous,2 it is standard 
practice for all dentists to screen every patient 
thoroughly for possible oral cancer lesions.3 
Currently, dentists do this by direct visual 
inspection as part of their complete and recall 
examinations. 

The annual incidence of oral cancer is re-
ported to be 12 new cases in 100,000 people; 

a third of the 12 will die of the disease in 
5 years.4 To put this into perspective, the 
average general dental practitioner will iden-
tify a single case of oral cancer about every 
7–10 years, and lose a patient to oral cancer 
about every 20–30 years. 

Important clinical factors like male gender, 
smoking, age and immunosuppressant disor-
ders increase the risk of oral cancer 2–7-fold.5,6 
Also, the stage at which oral cancer is diag-
nosed plays a significant role in the likelihood 
of the patient surviving. For example, 80% 
of patients diagnosed early (stages I and II) 
are likely to survive for 5 years, whereas only 
20% who are diagnosed in the more advanced 
stages (III and IV) will survive 5 years.7

Unfortunately, the survival rates associ-
ated with oral cancer have not changed sig-
nificantly in the last 30 years.7 Recently, the 
dental profession has promoted itself as the 
logical primary health care provider to screen 
for oral cancer with the goal of increasing 
the survival rate through early diagnosis. The 
manufacturers of VELscope claim that den-
tists can reach this goal with the routine use 
of their device in general practice. 

Dentists have been given the privilege of 
professional status. Therefore, we have the re-
sponsibility to place the best interests of so-
ciety, including our patients, foremost in our 
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clinical decision-making.8 Evidence-based dental practice 
promotes clinical decision-making that is based on scien-
tific research, available clinical skill sets and patients’ 
preferences and values. All 3 factors must be favourable 

before any new clinical protocol is adopted into dental 
practice.9 The objective of this paper is to determine 
whether these factors support the use of the VELscope for 
the routine screening of oral cancer.

Table 1	 Critical appraisal of studies cited by the manufacturers of VELscope10

Citation Study design Outcome Results Critique

Poh and 
others11

Case studya Detection of oral 
premalignant and 
malignant lesions

Direct fluorescence visual-
ization was effectively used 
to detect a new lesion in 3 
patients during follow-up

• All cases were people whom the 
investigators knew had a history of 
oral dysplasia or carcinoma in situ

• Case studies generally not used to 
change clinical practice

Poh and 
others12

Observational 
(cross-sectional) 
studya

Detection of  
the extent of  
visibly identified 
premalignant or 
cancerous oral 
lesions 

102 margins established
Sensitivity = 97%
Specificity  = 94%

• Pilot study
• Spectrum and test-referral bias 
• Participants limited to those already 

known to have had cancer; results 
in overestimate of VELscope’s sensi-
tivity and specificity 

• No blinding of investigators
• No discussion of agreement in 

VELscope readings among clinical 
investigators ( i.e., no kappa value 
cited) 

• Premature to use this pilot study as 
basis for routine use of the device in 
clinical practice

Lane and 
others13

Observational 
(cross-sectional) 
studya

Normal tissue; 
abnormal tissue
(severe dysplasia, 
carcinoma in situ,
squamous cell 
carcinoma) 

50 lesions detected
Sensitivity = 98%
Specificity = 100%

• Pilot study
• Shows that device may be able to 

distinguish between normal and 
abnormal tissue, but not necessarily 
between oral cancer and other forms 
of abnormal oral tissues

• Spectrum and test-referral bias 
• Participants limited to those already 

known to have had cancer; results 
in overestimate of VELscope’s sensi-
tivity and specificity  

• No blinding of investigators
• No discussion of agreement in 

VELscope readings among clinical 
investigators (i.e., no kappa value 
cited) 

Kois and 
Truelove14

Case studyb Detection of oral 
premalignant 
lesions

Direct fluorescence visual-
ization was effectively used 
to detect a new lesion in  
3 patients during follow-up

• All cases were people whom the 
investigators knew had a history of 
oral dysplasia or carcinoma in situ

• Case studies generally not used to 
change clinical practice

aPatients from oral cancer clinic (British Columbia Cancer Agency). 
bPatients from oral dysplasia clinic (University of Washington).



	 ����� ��JCDA • www.cda-adc.ca/jcda • September 2007, Vol. 73, No. 7 •	 605

–––  VELscope –––

The Scientific Evidence
I reviewed and critically appraised all clinical papers 

(excluding abstracts) cited on the VELscope website 
(Table 1). All studies included patients seen in referral 
clinics that are specialized in the diagnosis and manage-
ment of oral pathology. This population is not representa-
tive of the patient mix in a general dental practice and, 
thus, there is a risk of test-referral bias (i.e., the bias of 
only including people in the study who were referred for 
definitive diagnostic procedures) in the interpretation of 
the results of these studies.15

The 2 case studies demonstrated the potential benefit 
of the VELscope during follow-up of already diagnosed 
(high-risk) patients to check for new lesions.11,14 However, 
case studies are generally not meant to change clinical 
practice, but rather to identify an area worth further 
investigation.16 Furthermore, the 2 observational studies 
may be giving an artificially high true-positive rate 
(sensitivity) and true-negative rate (specificity) because 
of “spectrum bias.”12,13 This bias occurs when there is a 
significant difference between the study population and 
the general population that the device is intended for, i.e., 
general practice.15 In addition, all studies were limited to 
the detection of premalignant or cancerous lesions, not 
other oral lesions more commonly seen in general prac-
tice. In other words, there is no evidence that this device 
can distinguish between oral cancer and aphthous ulcers, 
lichen planus and pemphigoid to name a few.

Finally, there is no long-term evidence that this device 
actually saves lives. The company’s claim that it saves 
lives by detecting cancer early is premature and pos-
sibly invalid. For example, studies have shown that some 
commonly used early cancer screening methods are not 
saving the lives they were once believed to.17,18 Also, it is 
important to consider the potential risk of harm from a 
false-positive reading before adopting the VELscope in 
general practice. 

Clinician’s Skill Set
I had the opportunity to try out the VELscope. 

Although the device is generally easy to use, I was un-
certain of its usage heuristics. In other words, how con-
sistent was my interpretation of the VELscope’s positive 
test results? In addition, would all clinicians agree on 
what was a positive reading from the VELscope? Inter- 
observer and intra-observer agreement on a diagnostic 
test is determined by statistically assessing its kappa 
value, which ranges from 0 (no agreement) to 1 (perfect 
agreement). Neither a review of the literature nor of the 
manufacturer’s information revealed any evidence that 
such an assessment of the clinical performance of the 
VELscope was carried out. Such problems further the 
risk of false-positive interpretations and, therefore, er-
roneous diagnosis of oral cancer.

Patient Preferences and Values 
There are no quantitative data assessing patients’ 

perceived concern of oral cancer or of its treatment 
outcomes. Without such data, I took it upon myself to 
conduct a quasi-scientific marketing survey. I asked 
people what they thought of paying about $50 for oral 
cancer screening with the VELscope. I sampled 52 people 
between the ages of 22 and 60, of which more than half 
(30) were women. All but 1 were willing to pay for such a 
service. Comments included, “I trust you,” “$50 is worth 
peace of mind,” “[I knew someone] who died of cancer.” 

This suggests that people generally trust dentists and 
that they want to know that they are being screened for 
oral cancer. The question is: does the VELscope offer 
patients the sense of security that they think they are get-
ting for their $50? 

Shortcomings of the VELscope 
Of the 3 principles of evidence-based dental decision-

making, only 1 is satisfied by the VELscope. Specifically, 
the desire by the public to know that they are being 
screened for oral cancer. Currently, neither the scientific 
evidence nor the level of clinical skill justifies the rou-
tine use of the VELscope in a general dental practice. 
Scientific studies have been carried out on people known 
to have oral cancer. The device may be effective in distin-
guishing between normal and abnormal tissue, but there 
is no evidence that it can distinguish between different 
types of abnormal tissue. In other words, the device is 
more likely to detect the more common abnormal oral 
tissue lesions (aphthous ulcers, lichen planus and pem-
phigoid) than oral cancer. Also, intra- and inter-operator 
agreement in the interpretation of test results has not 
been verified. 

The VELscope’s inability to distinguish between oral 
cancer and other abnormal tissue and the lack of a kappa 
value to assess its intra- and inter-operator reliability 
raise the potential for many false positives and, therefore, 
overdiagnosis of oral cancer. This would cause unneces-
sary stress and fear among patients, as well as increasing 
morbidity through unnecessary surgical biopsy proced-
ures. It would also increase costs for the patient and 
contribute to the financial burden that is already on the 
health care system with no evidence of a net benefit to the 
patient or society.

In conclusion, there is no evidence that routine use 
of the VELscope in general dental practice saves lives. 
However, there are compelling reasons to be concerned 
about the risk of harm this device may cause if rou-
tinely used in general practice. Therefore, adoption of 
the VELscope as a routine cancer-screening device in 
general practice at this time may be premature. On the 
other hand, there is evidence that the VELscope may be 
of value in a clinic that is specialized in the management 
of oral cancer. a



606	 JCDA • www.cda-adc.ca/jcda • September 2007, Vol. 73, No. 7 •

–––  Balevi ––– Debate
&  o p i n i o n

THE AUTHOR

Acknowledgements: I wish to thank Murray Wohlmuth for his editorial 
assistance.

Dr. Balevi maintains a private practice in Vancouver, British Columbia. 
He is also an associate in the faculty of medicine at the University of 
British Columbia in Vancouver.

Correspondence to: Dr. Ben Balevi, #306–805 West Broadway, 
Vancouver, BC  V5Z 1K1.

The views expressed are those of the author and do not necessarily reflect 
the opinions or official policies of the Canadian Dental Association.

References
1. VELscope: the oral cancer screening system. [Website of LED Dental Inc., 
White Rock, B.C.; 2007]. Available from URL: www.velscope.com (accessed 
June 24, 2007). 

2. Deconinck S, Boeke AJ, van der Waal I, van der Windt DA. Incidence and 
management of oral conditions in general practice. Br J Gen Pract 2003; 
53(487):130–2.

3. FDI policy statement: oral cancer. [Website of FDI World Dental Federation; 
1998]. Available from URL: www.fdiworldental.org/federation/assets/ 
statements/ENGLISH/Oral_Cancer/Oral_Cancer.pdf (accessed June 24, 
2007).

4. Canadian cancer statistics 2006. Ottawa: Canadian Cancer Society, 
National Cancer Institute of Canada, and Statistics Canada; 2006. Available 
from URL: http://www.ncic.cancer.ca/vgn/images/portal/cit_86751114/31/ 
23/935505938cw_2006stats_en.pdf.pdf (accessed July 31, 2007). 

5. Fast stats: oral cavity and pharynx cancer. [Website of the National 
Cancer Institute; 2007]. Available from URL: seer.cancer.gov/faststats/sites.
php?stat=Incidence&site=Oral+Cavity+and+Pharynx+Cancer&x=20&y=19 
(accessed June 24, 2007).

6. Rosin MP, Poh CF, Guillard M, Williams PM, Zhang L, MacAulay C. 
Visualization and other emerging technologies as change markers for oral 
cancer prevention. Ann N Y Acad Sci 2007; 1098:167–83. Epub 2007  
Mar 1.

7. Poh CF, Williams PM, Zhang L, Rosin MP. Heads up! — A call for dentists 
to screen for oral cancer. J Can Dent Assoc 2006; 72(5):413–6.

8. Welie JV. Is dentistry a profession? Part 2. The hallmarks of profession-
alism. J Can Dent Assoc 2004; 70(9):599–602.

9. Sackett DL, Strauss SE, Richardson WS, Rosenberg W, Haynes RB. 
Evidence-based medicine: how to practice and teach EBM. 2nd ed. London: 
Churchill Livingstone; 2000.

10. VELscope: studies and clinical papers. [Website of LED Dental Inc., White 
Rock, B.C.; 2006]. Available from URL: www.velscope.com/velscope/studies.
php (accessed June 24, 2007).

11. ���������������������������������������������������������������������             Poh CF, Ng SP, Williams PM, Zhang L, Laronde DM, Lane P, and others. 
Direct fluorescence visualization of clinically occult high-risk oral premalig-
nant disease using a simple hand-held device. Head Neck 2007; 29(1):71–6.

12. Poh CF, Zhang L, Anderson DW, Durham JS, Williams PM, Priddy RW, 
and others. Fluorescence visualization detection of field alterations in tumor 
margins of oral cancer patients. Clin Cancer Res 2006; 12(22):6716–22.

13. Lane PM, Gilhuly T, Whitehead P, Zeng H, Poh CF, Ng S, and others. 
Simple device for the direct visualization of oral-cavity tissue fluorescence.  
J Biomed Opt 2006; 11(2):024006.

14. Kois JC, Truelove E. Detecting oral cancer: a new technique and case 
reports. Dent Today 2006; 25(10):94, 96–7.

15. Sox HC, Blatt MA, Higgins MC, Marton KI. Medical decision making. 
Boston: Butterworth-Heinemann; 1988.

16. Muir Gray JA. Evidence-based health care: how to make health policy 
and management decisions. 2nd ed. London: Churchill Livingstone; 2001.

17. Roddam AW, Rimmer J, Nickerson C, Ward AM; NHS Prostate Cancer 
Risk Management Programme. Prostate-specific antigen: bias and molarity 
of commercial assays for PSA in use in England. Ann Clin Biochem  2006; 
43(Pt 1):35–48.

18. Bach PB, Jett JR, Pastorino U, Tockman MS, Swensen SJ, Begg CB. 
Computed tomography screening and lung cancer outcomes. JAMA 2007; 
297(9):953–61.

Editor’s Note: When Dr. Balevi submitted an article to JCDA questioning the benefit of the VELscope in the general 
practice setting, we sent his article to members of the British Columbia Oral Cancer Prevention Program for response. 
Their reply can be found on p. 607. JCDA is publishing these articles side by side in the interest of fostering discussion on 
timely issues affecting the dental profession. CDA members are encouraged to continue this discussion by logging on to 
the Members’ Forum at www.cda-adc.ca/forum.
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