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INTRODUCTION

A lot of new non-invasive diagnostic methods 
are created to support traditional oral screen-
ing for optimizing early detection of oral pre-

cancerous and neoplastic lesions. One of these 
oral tissue imaging systems is available under the 
name ViziLite® Plus (Zila Pharmaceuticals, Inc., 
Phoenix, AZ). The system includes a hemilumines-
cent light source that illuminates tissues with blue 
light and is used to detect abnormal changes in the 
oral mucosa. The ViziLite® Plus system is based on 

the refl ection of light from hyperkeratotic areas of 
the oral mucosa. They appear white in contrast to 
the unchanged mucosa that absorbs light and ap-
pears darker [1]. Epstein et al. (2006) and Kerr et al. 
(2006) demonstrated that ViziLite® can potentially 
assist in the detection of oral premalignant lesions 
by improving the brightness and clarity of the ob-
served oral structures [4, 9]. By adding bright blue 
light, the keratinized areas are localized more eff ec-
tively [4, 14, 18]. Some studies report that ViziLite® 
does not assist signifi cantly in the identifi cation of 
oral lesions [5, 20].
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Another non-invasive diagnostic option is the addi-
tional tissue autofl uorescence, that recently has been 
proven as promising adjuvant diagnostic tool [6, 7, 
11, 13]. Each of our cells contains molecules capa-
ble for autofl uorescence, especially when activated 
(excited) by specifi c light waves [2, 13, 21, 25, 26]. 
VELscope® (LED Dental, Inc., White Rock, BC, 
Canada) is a technical device used to visualize tis-
sue autofl uorescence in the oral cavity. VELscope® 
uses blue light with a wavelength of about 436 nm. 
This wavelength stimulates the green fl uorescence 
of healthy tissues until the altered tissues do not fl uo-
resce and remain dark [3]. For example oral carci-
noma and precarcinoma demonstrate loss of auto-
fl uorescence, which is mainly due to the reduction of 
fl uorescing structures associated with collagen in the 
stroma underlying the neoplastic lesion [24].

PURPOSE

The aim of the present study was to evaluate the di-
agnostic coincidence between classical (standard) 
method and the systems VELscope® and ViziLite® 
Plus in diagnostics of particular clinical types of oral 
lesions. Informed consent was obtained from each of 
the participant involved in this study. The study was 
conducted in accordance with the 1964 Declaration 
of Helsinki and its subsequent amendments.

MATERIALS AND METHODS

232 oral lesions of patients (aged 50.26 ± 16.07, 60 
male and 172 female) from the Department of Oral 
Pathology, Faculty of Dental Medicine, Medical Uni-
versity Plovdiv were examined using the three meth-
ods – classical, VELscope and ViziLite, in the period 
from 01 January, 2013 till 31 July, 2016. 184 of them 
were subject of the following 
study and have undergone a 
pathohistological examina-
tion. Histological materials 
were observed in the Depart-
ment of Pathological Anat-
omy, Faculty of Medicine, 
Medical University of Plo-
vdiv and Medical Diagnostic 
Laboratory, SMDL Trimed, 
Plovdiv. The percentage of 
diagnostic coincidence for 
the diff erent types of lesions 
was analyzed in the three compared methods, with 
the data being considered for: the entire sample with-
out detailed diff erentiation of particular oral lesions; in 
the diff erentiation of lesions into two groups - prema-
lignant and other lesions; in structuring the lesions in 

5 clinical groups - infl ammatory and reactive lesions, 
infectious lesions, lesions related to common diseas-
es and medication administration, pigment lesions, 
and premalignant and malignant lesions.

Thorough examination of the oral mucosa and clas-
sifi cation of the lesions according to the guidelines of 
the WHO for epidemiological diagnosis of oral lesions 
was performed. Lesion characteristics, localization, 
spread, etiological or related factors, dental status, 
periodontal status, trauma and others were analyzed.

Methods used for early non-invasive diagnosis of oral 
(premalignant) lesions in the oral cavity using light were:

1. Autofl uorescence

The VELscope system uses blue light with a peak 
intensity of 436 nm. This particular wavelength stimu-
lates green fl uorescence of healthy tissues, while the 
altered tissues are non-fl uorescent and remain dark 
(Fig. 1 and 2).

Fig. 1. Diagram showing the principle of VELscope diagnosis 
based on mucosal biofl uorescence in the oral cavity (source: www.
velscope.com)

2. Chemiluminescence 

The ViziLite Plus system is based on the refl ection 
of light from hyperkeratotic areas of the oral mucosa, 
thereby they appear white in contrast to the unchanged 
mucosa, which absorbs light and appears dark (Fig. 3).

Fig. 2. Areas of reduced fl uorescence (dark areas) are considered to be suspected for epidermal 
dysplasia or even squamous cell carcinoma (positive fi nding), whereas normal healthy mucosa 
appears bright green
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Fig. 3. A. ViziLite Plus system kit. B. Diagram demonstrating the 
principle of ViziLite Plus system. (source: www.vizilite.com )

Statistical analysis
The results were analyzed using SPSS Ver. 19 and 
were considered statistically signifi cant at the level 
α = 0.05. Descriptive analysis was used to describe 
the structure of processes and occurrences and 2 

analysis (Chi-squared test) – to establish relations 
between qualitative variables.

RESULTS

Structural distribution of oral lesions (defi nitive diag-
noses are set up according to pathohistological re-
sults) depending on whether there was a coincidence 
with the initial diagnosis is presented in Table 1. A co-
incidence of diagnoses was reported in a total of 148 
(80.4%) of the observed oral lesions. The highest cor-
relation between pathohistological and preliminary 
diagnosis was observed in lesions related to com-
mon diseases and medication use – 59 (88.1%) and 
in premalignant and malignant lesions – 27 (87.1%). 
The observed coincidence in infl ammatory and reac-
tive lesions was 53 (77.9%). The lowest reported co-

incidence was 
found in pig-
ment lesions 
– 3 (42.9%). 
It was demon-
strated that the 
diff erence be-
tween the rela-
tive proportions 
of the presence 
of diagnostic 
coincidence in 

the diff erent groups of oral lesions was statistically 
signifi cant  Likelihood Ratio = 14,211, p = 0.007.

When comparing diagnostic methods it was observed 
whether there was a signifi cant diff erence in the coin-
cidence of preliminary diagnoses of oral lesions with 
the fi nal ones, whereas classical and new non-inva-
sive techniques  VELscope and ViziLite were com-
pared (Table 2). In total for all lesions the highest co-
incidence rate was found for lesions diagnosed with 
VELscope – 35 (83.3%), followed by those with the 
classical method – 80 (80.8%) and lastly confi rmed 
diagnoses using ViziLite – 33 (76.7%).

The diff erence in the relative proportions of coinci-
dence rate of diagnoses between the compared 
methods was not statistically signifi cant (Likelihood 
Ratio = 0.598; p = 0.741).

In 27 (87.1%) of the premalignant and malignant le-
sions there was a diagnostic coincidence (Table 3). 
In the other lesions the coincidence in diagnoses was 
in 121 (79.1%) of the cases. The diff erence of 8% in 
diagnostic coincidence observed between premalig-
nant and other lesions was not statistically signifi cant 
 Pearson Chi-Square = 1,051, p = 0.305.

Table 1. Diagnostic coincidence in particular clinical groups of oral lesions

Coincidence
TOTAL Likelihood 

Ratio р
NO YES

Clinical groups oral le-
sions

Infl ammatory and reactive 
lesions

N 15 53 68 14,211 0,007
% 22,1% 77,9% 100,0%

Infectious lesions N 5 6 11
% 45,5% 54,5% 100,0%

Related to common diseases 
(incl. autoimmune diseases) 

and medication intake

N 8 59 67

% 11,9% 88,1% 100,0%

Pigmented lesions N 4 3 7
% 57,1% 42,9% 100,0%

Premalignant and malignant 
lesions

N 4 27 31
% 12,9% 87,1% 100,0%

Total N 36 148 184
% 19,6% 80,4% 100,0%
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Table 4 demonstrates the distribution of coincidences 
in diagnoses in premalignant and malignant lesions 
and all other lesions according to the three methods 
used for diagnosis of oral lesions. In the premalig-
nant and malignant lesions the highest percentage of 
diagnostic coincidence was reported using the clas-
sical method – 14 (93.3%), whereas in ViziLite it was 
6 (85.7%) and the lowest was found in VELscope 
group – 7 (77.8%). For non-malignant lesions the 
tendency was the opposite  the lowest percentage 
of diagnostic coincidence was observed in ViziLite 
group – 27 (75.0%), followed by the classical method 
– 66 (78.6%), and diagnosing with VELscope dem-

onstrates the highest – 28 (84.8%). No statistically 
signifi cant diff erence in the compared groups was 
detected – p > 0.05, which may be due to the limited 
number of patients or to second-order errors made.

Infl ammatory and reactive lesions demonstrated the 
highest coincidence rate in the VELscope group – 14 
(82.4%) and the lowest confi rmed diagnosis in the 
ViziLite group – 5 (62, 5%) (Table 5). Confi rmation 
of diagnoses in lesions related to general disease 
and medication was more likely to be achieved when 
diagnosed with VELscope – 11 (91.7%) than when 
diagnosed with ViziLite – 19 (82, 6%).

Table 2. Diagnostic coincidences of the three diagnostic methods compared.

Coincidence
Total Likelihood 

Ratio pNO YES

Method used 

Classical method N 19 80 99 0,598 0,741
% 19,2% 80,8% 100,0%

VELscope N 7 35 42
% 16,7% 83,3% 100,0%

ViziLite N 10 33 43
% 23,3% 76,7% 100,0%

Total N 36 148 184
% 19,6% 80,4% 100,0%

Table 3. Diff erences in diagnostic coincidences between premalignant and malignant lesions and other lesions

Coincidence Total Pearson Chi-Square PNO YES

Lesions
Other lesions N 32 121 153 1,051 0,305

% 20,9% 79,1% 100,0%
Premalignant and 
malignant lesions

N 4 27 31
% 12,9% 87,1% 100,0%

Total N 36 148 232
% 15,5% 63,8% 100,0%

Table 4. Diff erences in diagnostic coincidences between premalignant and malignant lesions and other le-
sions depending on the diagnostic method

Coincidence Total Fisher’s Exact Test - pNO YES

Classical method

Other lesions N 18 66 84

0,290

% 21,4% 78,6% 100,0%
Premalignant and malignant 

lesions
N 1 14 15
% 6,7% 93,3% 100,0%

Total
% 

N 19 80 99
19,2% 80,8% 100,0%

VELscope

Other lesions N 5 28 33

0,631

% 15,2% 84,8% 100,0%
Premalignant and malignant 

lesions
N 2 7 9
% 22,2% 77,8% 100,0%

Total
% 

N 7 35 42
16,7% 83,3% 100,0%

ViziLite

Other lesions N 9 27 36 1,000
% 25,0% 75,0% 100,0%

Premalignant and malignant 
lesions

N 1 6 7
% 14,3% 85,7% 100,0%

Total N 10 33 43
% 23,3% 76,7% 100,0%
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Table 5. Diagnostic coincidences in diff erent clinical groups of lesions depending on the diagnostic method

Coincidence
Total Likelihood 

Ratio р
NO Yes

Classical 
method

Clinical groups 
oral lesions

Infl ammatory and reactive 
lesions

N 9 34 43

14,211 0,007

% 20,9% 79,1% 100,0%

Infectious lesions
N 3 2 5
% 60,0% 40,0% 100,0%

Lesions related to common 
diseases (incl. autoimmune 
diseases) and medication 

intake

N 3 29 32

% 9,4% 90,6% 100,0%

Pigmented lesions
N 3 1 4
% 75,0% 25,0% 100,0%

Premalignant and malignant 
lesions

N 1 14 15
% 6,7% 93,3% 100,0%

Total
%

N 19 80 99

19,2% 80,8% 100,0%

VELscope

Clinical groups 
oral lesions

Infl ammatory and reactive 
lesions

N 3 14 17

1,765 0,779

% 17,6% 82,4% 100,0%

Infectious lesions
N 0 1 1
% 0,0% 100,0% 100,0%

Lesions related to common 
diseases (incl. autoimmune 
diseases) and medication 

intake

N 1 11 12

% 8,3% 91,7% 100,0%

Pigmented lesions
N 1 2 3
% 33,3% 66,7% 100,0%

Premalignant and malignant 
lesions

N 2 7 9
% 22,2% 77,8% 100,0%

Total
%

N 7 35 42

16,7% 83,3% 100,0%

ViziLite
Clinical groups 

oral lesions

Infl ammatory and reactive 
lesions

N 3 5 8

2,332 0,507

% 37,5% 62,5% 100,0%

Infectious lesions
N 2 3 5
% 40,0% 60,0% 100,0%

Lesions related to common 
diseases (incl. autoimmune 
diseases) and medication 

intake

N 4 19 23

% 17,4% 82,6% 100,0%

Premalignant and malignant 
lesions

N 1 6 7
% 14,3% 85,7% 100,0%

Total N 10 33 43
% 23,3% 76,7% 100,0%
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DISCUSSION

The overall percentage of diagnostic coincidences 
(including all oral lesions) was highest with the use 
of VELscope – 35 (83.3%) and lowest with ViziLite 
– 33 (76.6%), which is consistent with fi ndings of 
other studies examining diagnostic capabilities of the 
ViziLite method in oral pathology [5, 15]. On the other 
hand, the result of the diagnostic effi  ciency of the new 
methods, in particular of ViziLite, is in contrast to the 
data obtained by other authors [4, 9, 20] (Table 2).

In total for all lesions, when they are divided into 2 
main subgroups: group 1 - premalignant and ma-
lignant lesions and group 2 – all other lesions, an 
8% higher coincidence rate is observed for pre-ma-
lignant and malignant lesions in comparison to all 
other lesions (group 2) (Table 3). Thus, the result 
obtained when comparing the diagnostic eff ective-
ness of the three methods is diffi  cult to explain. The 
highest percentage of diagnostic coincidence is re-
ported for premalignant and malignant lesions when 
diagnosed by the classical method – 14 (93.3%) 
(Table 4). According to our results the diagnostic 
coincidence in the group of lesions diagnosed with 
VELscope has the lowest percentage – 7 (77.8%), 
and for the lesions diagnosed with ViziLite it is 6 
(85,7%). The fi ndings of this study do not support 
the fi ndings of Epstein et al. (2006), Kerr et al. 
(2006), and other authors who conclude that ViziLite 
and VELscope can potentially help more eff ectively 
than the classical method in the detection of oral 
premalignant lesions [4, 8, 9, 12, 22, 23]. A lot of 
studies report the lack of ability for those new meth-
ods to identify premalignant and malignant lesions 
[15, 16]. The present fi ndings are consistent with 
other studies reporting that ViziLite does not signifi -
cantly help in the accurate identifi cation of oral le-
sions [5, 20]. A possible explanation of our results is 
that the recent study includes very limited number of 
premalignant and malignant lesions diagnosed with 
VELscope and ViziLite. In the group of premalignant 
lesions, when comparing the number rather than 
the relative proportions, one or two of these lesions 
in all three methods show that the fi nal diagnosis 
does not coincide with the initial one. The rest of 
the lesions other than premalignant and malignant 
ones are most accurately diagnosed with VELscope 
– 84.8%, followed by the classic oral examination 
 78.6%, and last with ViziLite – 75.0% (Table 4).

According to the present results highest coincidence 
rate is observed when diagnosing infl ammatory and 
reactive lesions with VELscope – 14 (82.4%) and the 
lowest diagnostic coincidence rate for this group of 
lesions is achieved when using ViziLite – 5 (62, 5%). 

The lower diagnostic effi  cacy of ViziLite especially 
for infl ammatory and reactive lesions is also demon-
strated by Farah C.S. and McCullough M.J. in 2007 
and Ram S. and Siar C.H. in 2005 [5, 20]. The diff er-
ence in percentages found between both diagnostic 
modalities is nearly 20% in favor to VELscope, and 
according to current data, VELscope seems to be a 
more reliable method of diagnosing infl ammatory and 
reactive lesions than ViziLite. 

Furthermore VELscope demonstrates better diag-
nostic abilities in diagnosing lesions related to gen-
eral disease and medication intake – 11 (91.7%) in 
comparison to ViziLite – 19 (82.6%). The percentage 
of diagnostic coincidences for this group of lesions 
when using the classical method is comparable to the 
result obtained with the VELscope examination.

It should be noted that most of the literature data on 
the topic relates to: more eff ective detection of occult 
oral lesions; more accurate localization the edges of 
the oral lesion for complete excision; determination of 
the most appropriate biopsy area; rather than exact 
diagnosis [10, 12, 17, 19].

CONCLUSION

Several scientifi c and practical highlights of the 
present study are outlined. When observing all oral 
lesions, the best diagnostic effi  ciency was achieved 
with the application of VELscope, followed by the 
classical method and lastly with ViziLite. There is 
a signifi cantly greater diagnostic coincidence in 
premalignant and malignant lesions than in all 
other oral lesions, demonstrating high but specifi -
cally targeted and highly risk-oriented professional-
ism of dental practitioners. It should be noted that 
in premalignant and malignant lesions the highest 
diagnostic effi  ciency was achieved when using the 
classical method, followed by ViziLite and fi nally by 
VELscope. For all other lesions, the diagnostic coin-
cidences are highest in VELscope, followed by the 
classical method and ViziLite. Our data demonstrate 
that in the two largest groups of oral lesions: the 
fi rst - related to general disease and medication and 
the second – infl ammatory and reactive diseases, 
VELscope presents signifi cantly better diagnostic 
effi  ciency than ViziLite.

In summary, the above-mentioned instrumental 
methods have a certain diagnostic specifi city, stand-
ing out both their advantages and highlighting points 
of discussion that require practical refi nement of the 
diagnostic approach in individual oral lesions.

Disclosure summary: The authors have nothing to disclose.
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