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Oral cavity is often referred to as the reflection of the systemic condition of the body in health and disease. The most common 
oral mucosal diseases that have a very high malignant transformation rate are oral leukoplakia, oral erythroplakia, oral submucous 
fibrosis with the most frequently reported etiological agents being tobacco, alcohol, chewing of betel quid containing areca nut. Enor-
mous research in the relevant field has reduced the time for reaching a conclusive diagnosis, but sometimes they are not as definite 
as a biopsy.

Oral cavity is often referred to as the reflection of the systemic 
condition of the body in health and disease. Some of the most com-
mon examples proving the same are the relation of diabetes and 
periodontal disease, the relation between hematopoietic system 
and gingival diseases and the relation between immune system 
with their signs and symptoms in the oral cavity.  

The white lesions of the oral cavity forms a very big diagnostic 
challenge in the life of a general dentist, but neither are all lesions 
life threatening, nor are they lesions diagnosed correctly in the 
day to day practice. Most of these changes usually revert back to 
normal on its own without even recognition of it because of the 
magnanimous nature of the oral cavity and those who recognize it 
rarely get it treated at the earliest [1].

 
The progression of cancer formation is a two-stage course, with 

primarily the presence of a precursor/pre-cancer lesion and the 
advanced stage as a well-established one [2]. The term epithelial 
precursor lesions has been used In the WHO monograph on Head 
and Neck Tumors. The term potentially malignant disorders was 
recommended at a workshop coordinated by the WHO Collaborat-
ing Centre for Oral Cancer and Precancer in UK for the Precancer-
ous lesions of the oral mucosa and was called so as it conveys that 
not all disorders described under this term may transform into 
cancer [2,3].

The most common oral mucosal diseases that have a very high 
malignant transformation rate are oral leukoplakia, oral erythro-
plakia oral submucous fibrosis with the most frequently reported 
etiological agents being tobacco, alcohol, chewing of betel quid 
containing areca nut. A quick and prompt diagnosis can be life-
saving; hence its importance cannot be ignored as in later stages 
they might progress to severe dysplasia and even carcinoma in situ 
and/or squamous cell carcinoma [2-5].

Screening and diagnostic aids of oral potentially malignant dis-
orders [3-5]: 

• Standard screening test 
1. Conventional oral examination 

• Established diagnostic adjuncts 
1. Toluidine Blue 
2. Oral cytology 

• Recently available light detection systems 
1. MicroLux DL 
2. ViziLite, ViziLite Plus 
3. VELscope 
4. Colposcopy

Conventional oral examination has shortcomings which em-
brace false positive findings, making other diagnostic modalities 
the need of the hour. White lesions sometimes diagnosed falsely 
as leukoplakia is a catastrophe for the patient as it is a potentially 
malignant lesion [6]. Even though it is a premalignant change, the 
chances of it getting converted into cancer is rare [6,7].

Conventional oral examination

Tolonium chloride (Toluidine blue) is used as a diagnostic stain 
as it stains mitochondrial DNA, dysplastic cells with increased DNA 
content or modified DNA in carcinogenic cells [7]. The application 
of toluidine blue which is a metachromatic dye recognizes malig-
nant alterations and potential areas of high-grade dysplasia.

Vital tissue staining

OralCDx brush biopsy is an oral transepithelial biopsy system 
that uses computer-assisted brushing. It is the study and interpre-
tation of the characteristics of cells that wither off, naturally or ar-
tificially from the oral mucosa [8,9]. 

Exfoliative cytology 
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Acronym for Visually Enhancing Lesion Scope (VELscope). This 
device utilizes blue light 400 to 460 nm in wavelength to cause 
tissue autofluorescence, which utilizes the fact that cellular fluoro-
phores are excited by high intensity light of particular wavelengths 
[8,10].

In a subject with healthy oral epithelium when viewed directly 
viewed through a narrow-band filter, as green-red fluorescence 
it appears pale green. This is because of excited fluorophores in 
the oral tissues. However, in dysplastic cells or potentially early 
tumors it appears dark green to black due to the cellular and struc-
tural changes which occur in neoplastic tissue. It is based on the 
fact that both the superficial epithelium and underlying stroma 
of developing premalignant lesions have changes in their optical 
properties [8,10]. 

Cellular alterations such as decreased flavin adenine dinucle-
otide concentration and collagen matrix breakdown have been 

VELscope 

They are of significance in monitoring several sites for a large 
lesion and can also guide the choice of sites for incisional biopsies. 
It was designed to screen innocuous looking oral epithelial abnor-
malities for dysplasia or cancer [8,9].

The detection of abnormal cells by this technique has a sensi-
tivity of 52 - 100% and specificity 29 - 100%. Overall, the OralCDx 
technique appears to overestimate dysplastic lesions and produce 
a high number of false-positive results [8,9].

ViziLite Plus employs a disposable chemiluminescent light 
packet with a wavelength in the range of 490 to 510 nm. Chemi-
luminescence takes place when a chemical reaction produces light 
with varying intensity, the period and color depends on the type of 
reaction [8,9].

Manufacturers claim that these devices enhance tissue reflec-
tance of oral tissues after rinsing the mouth with 1% acetic acid for 
a minute. The hypothesis is that a cytoplasmic dehydration agent 
such as acetic acid alters the refractive properties of oral mucosal 
abnormalities with increased nuclear: cytoplasmic ratio [8,9].

Thus, dysplastic lesions become more visible as they appear 
white against the light blue appearance of the normal tissue, hence 
termed “acetowhite lesion” [8].

Microlux DL 
Microlux/DL utilizes acetic acid followed by the use of diffused 

blue-white light-emitting diode with an fiber-optic light used to 
guide the low-energy blue light. The light emitting diode (LED) 
transilluminator is an autoclavable light guide that produces dif-
fused light. After rinsing with the acetic acid solution, the manu-
facturer claim that abnormal cells will take on a whitish hue in 
contrast to the surrounding tissues making it more evident to the 
examiner [8,10].

Vizilite plus 

associated with loss of fluorescence visualization (FV). Further-
more, decreased fluorescence as a result of increased absorption 
and scattering of light occurs when there are structural changes 
in both the epithelium and lamina propria such as hypertrophy, 
hyperchromatism, cellular/nuclear pleomorphism and increased 
microvascularity [8].

Colposcope is an instrument used to identify visible clues sug-
gestive of abnormal tissue. It was invented by Professor Hinsel-
mann of Hamburg, Germany, in 1925 specifically for the purpose 
of detecting early cervical cancer [11].

Colposcopy is a commonly used technique in the study of cer-
vical morphology using stereoscopic binocular magnification pro-
vided by the colposcope. 

Colposcopy is a diagnostic method useful for the diagnosis and 
evaluation of cervical intra epithelial neoplasia and preclinical 
invasive cancer which permits magnified visualization of the site 
where cervical carcinogenesis occurs [11,12].

It helps in the process of directed biopsy and also in delineating 
the extent of lesions on the cervix in screen-positive women. In ad-
junct it also helps in directing treatments such as cryotherapy and 
loop electrosurgical excision procedure for cervical intraepithelial 
neoplasia [11,12].

In a study done to evaluate the reliability of toluidine blue stain-
ing and colposcopy in determining biopsy site among patients with 
oral leukoplakia by Karunakar., et al. showed that the distribution 
of histopathologic diagnosis by Colposcopic and Toluidine blue 
examination in which 5(20%) showed hyperkeratosis, 16 (64%) 
cases showed mild dysplasia, moderate epithelial dysplasia was 
seen in 4(16%) of the cases [11,12].

Out of 20 cases of homogenous leukoplakia, 14 were diagnosed 
with 76% accuracy for biopsy site in homogenous leukoplakia 
cases and all 5 cases of non-homogenous leukoplakia were cor-
rectly diagnosed with 100% accuracy. Out of 25 leukoplakia cases 
19(76%) cases were accurately diagnosed for the biopsy site with 
both the Toluidine blue and Colposcopic [11,12].

Colposcope 

Epithelial growth factor (EGF), Cyclins, AgNOR, bcl2 and telom-
erase are the different tumor markers that have been evaluated 
[13]. Other tumor suppression markers and anti-tumor response 
like Retinoblastoma protein, p53 and Cyclin-dependent kinase 
inhibitors also are evaluated [13]. Angiogenic biomarkers CD105 
and Eph receptor tyrosine kinases (Ephs), vascular EGF and four 
hypoxia biomarkers (GLUT-1, carbonic anhydrase IX, hypoxia in-
ducible factor 1a, and erythropoietin receptor) were also identi-
fied as biomarkers [14].

The matrix metallo-proteins are proteases typically expressed 
by invasive cancers and the contiguous stroma and their expres-
sion has often been reviewed in various studies [15].

Cell and tissue markers
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Fluoro-deoxyglucose positron emission tomography (FDG-PET) 
examination demonstrates precise and prognostic significance 
while defining lymphatic condition. It aids in timely assessment 
and diagnosis of oral malignancy in affected patients [16-30]. PET/
computed tomography (CT) can find and discriminate between 
the surgical and radiation-induced variations from residual or re-
current neoplasia because cancerous cells uphold greater FDG for 
lengthier intervals of time as compared to infectious and inflamma-
tory structures [16-30].

Positron emission tomography

Recently, a novel bio-nanochip (BNC) sensor which is a fast oral-
cytology test that amalgamates the power of cytological morpho-
metric examination with quantification of neoplastic biomarkers 
was documented [31]. Generally, microfluidics technology (lab-
on-a chip) is the adjustment, miniaturization, amalgamation, and 
automation of analytical laboratory procedures into a solitary chip 
[32]. The conducted study on quantitative BNC method to oral cy-
tology effectively revealed cancerous and precancerous conditions 
in a short time duration (< 45 minutes) [31].

The recognition of cancerous cells in the BNC sensor utilized 
membrane-related cell proteins that are especially present on the 
cellular membrane structure of neoplastic cells [33].

Bio-nanochip

Over the years, millions have been spent to develop diagnostic 
techniques and equipment which are helpful to the treating diag-
nostician, all of which leads to the proper diagnosis and initiation 
of the treatment at an early stage, which means a good prognosis. 
Enormous research in the relevant field has reduced the time for 
reaching a conclusive diagnosis, but sometimes they are not as defi-
nite as a biopsy.

Conclusion
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