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Oral squamous cell carcinoma is the most com-
mon oral and maxillofacial malignancy, and 
its morbidity and mortality rates are still high 
in most countries. e incidence of oral cancer 
worldwide is around 500000 new cases every 
year, accounting for approximately 3% of all 
malignancies, thus creating a signi�cant 

1worldwide health problem.

Premalignant lesions are morphologically 
atypical tissue which appear abnormal when 
viewed under the microscope, and which are 
more likely to develop into cancer than nor-
mal tissue. A precancerous condition is a con-
dition involving abnormal cells which are asso-
ciated with an increased risk of developing 
into oral cancer.

e purpose of this review article is to enu-
merate the most common oral premalignant 
conditions that progress into OSCC. Also in 
there is a review of the non-invasive detection 
techniques that are currently used for early 
diagnosis of premalignant lesions by dentists 
and other health care workers.

Commonly seen premalignant disorders are 
leukoplakia, erythroplakia, palatal lesions 
associated with reverse smoking, oral lichen 
planus, oral submucous �brosis, actinic 
keratosis, and discoid lupus erythematosus. 
Early detection and diagnosis of these lesions 
are important for cancer prevention and dis-
ease management. In recent years, there has 
been a growing and persistent demand for 
new non-invasive, chairside investigation 
techniques that enables early detection and 
diagnosis of oral cancers.
e chairside investigation techniques for 
detection of premalignant conditions can be 
broadly classi�ed under four categories :
1. Vital staining with a solution 
2. Light-based detection systems 
3.Optical diagnostic technologies 
4.Salivary biomarkers.

e clinical stage at the time of diagnosis is 
the most important predictor of recurrence 
and mortality in oral cancer patients. So there 
is a great importance in early detection and 
management of oral precancerous lesions.

IMPORTANCE OF EARLY DETECTION

ere is general agreement that the clinical 
stage at the time of identi�cation is that the 
most vital predictor of return and mortality in 
carcinoma patients. e time to identi�cation 
is in�uenced by multiple clinical and 
sociodemographic variables, as well as patient 
reluctance to consult a health-care skilled 
because of lack of access to health care, partic-
ularly in patients with low socioeconomic 
standing, yet as skilled delay in designation 
and treating the malady. 40 Studies have 
shown that dentists and alternative health-
care suppliers area unit in desperate want of 
general instructional updates in carcinoma 
bar and early detection, as they're derelict 
within the provision of oral examinations and 
within the detection of early oral cancers. 
Clinicians will improve patients' survival rates 
if a cancerous lesion is detected at associate 
early stage, or if a precursor lesion (dysplasia) 
is discovered and treated before malignant 
progression. 41 a signi�cant challenge for 
early identi�cation of the at-risk tissue is our 
restricted ability to differentiate oral malig-
nant tumor lesions at high risk of progressing 
into invasive SCC from those at low risk. 42 
us, the bar of carcinoma and its associated 
morbidity and mortality, hinges upon the �rst 
detection of oral malignant tumor lesions, pro-
viding microscopic anatomy analysis and 
resulting treatment reckoning on the stage of 
identi�cation. Early detection and screening 
for carcinoma has the potential to decrease 
the morbidity and mortality of malady, how-
ever strategies for screening haven't been 
tested fortunate. ough a typical routine car-
cinoma examination needs a 90-s visual and 
tactile examination, too few practitioners and 
dentists particularly area unit conducting 

2,3,4,5these exams.

NON- INVASIVE TOOLS FOR EARLY 
DETECTION

Recent advancements in carcinoma analysis 
have semiconductor diode to the event of 
doubtless helpful diagnostic tools at the clini-
cal and molecular level for the �rst detection 
of carcinoma. e gold commonplace for car-
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cinoma identi�cation remains tissue diagnos-
tic test with histologic assessment, however 
this method desires a trained health-care sup-
plier, and is taken into account invasive, pain-
ful, high-ticket and time overwhelming. 43 
Recent clinical diagnostic tools for early 
detection of carcinoma embrace tolonium 
chloride or toluidine blue dye, Oral CDx brush 
diagnostic test kits, secretion nosology and 
last optical imaging systems. betting on the 
kind of sunshine and also the imaging 
approaches used, optical imaging of the oral 
tissues will observe smallest changes at inter-
vals the tissues, like alterations in tissue 
design and composition; expression of spe-
ci�c biomarkers, vascularity / angiogenesis 
and perfusion; microanatomy and tissue 
b o u n d a r y  i n t e g r i t y  ( e . g . ,  p o t e n t i a l 

5,6,7,8,9invasiveness of lesions).

TOLUIDINE BLUE

Toluidine blue (TB) may be a member of the 
thiazine group of metachromatic dyes, which 
binds to DNA and is partially soluble both in 
water and in alcohol. eoretically, dysplastic 
a n d  m a l i g n a n t  c e l l s  h a v e  h i g h e r 
macromolecule content than normal, and 
thus, staining of suspicious lesions with this 
dye can aid recognition of mucosal changes. 
TB has been used as an important stain to 
spotlight potentially malignant oral lesions 
since the �rst 1980s. A positive staining of TB 
may appear as a dark purplish blue. TB check 
seems to be sensitive (97.8%-93.5%) however 
less speci�c (92.9%-73.3%), primarily as a 
result of high false-positive results. 48,49 
Recently, molecular studies on TB stained 
lesions rumored a link between malignant 
neoplastic disease and LOH at 3p and 17p, 
whereas abnormality resulted in LOH at 9p. 
e presence of LOH has additionally been 
rumored in high frequency of TB-stained 
lesions while  not  or  with low grade 

10,11,12.dysplasia

ORAL CDx

Oral CDx brush biopsy uses the concept of 
exfoliative cytology to supply a cytological 

evaluation of a cellular dysplastic changes. 
 e  o r a l  C D x  p r o v i d e s  a n  e n t i r e 
transepithelial sample because the brush 
extends deep within the epithelial layers. On a 
glass slide, cytological oral epithelial samples 
are �xed and which is stained with modi�ed 
Pap test. Then analysed microscopically via 
computer-based imaging system. However, 
although exfoliative cytology and brush 
biopsy techniques are helpful in establishing a 
more de�nitive diagnosis of already visible 
lesions, they're of no value in detecting 
mucosal changes that aren't readily visible to 
the eye. Advances within the development of 
automated cytomorphometric methods com-
bined with genetic and proteomic pro�ling 
may provide the speci�ed tools to re�ne 
screening strategies within the future. A scal-
pel biopsy remains suggested if there's clinical 
suspicion of a lesion no matter the Oral CDx 

13,14,15,16result.

Chemiluminescence: ViziLite

is imaging device has been approved to be 
used within the us by the Food and Drug 
Administration since November 2001. It 
involves the utilization of a hand-held, single-
use, disposable chemiluminescent light stick 
that emits light at 430, 540 and 580 nm wave-
lengths. the utilization of the sunshine stick is 
meant to enhance the visual distinction 
between normal mucosa and oral white 
lesions. Normal epithelium will absorb light 
and appear dark whereas hyperkeratinized or 
dysplastic lesions appear white. e difference 
in color might be associated with altered epi-
thelial thickness, or to the upper density of 
nuclear content and mitochondrial matrix 
that preferentially re�ect light within the 
pathological tissues. Using ViziLite with TB in 
recent study showed that the bulk of lesions 
with a histological diagnosis of dysplasia and 
carcinoma in place were detected and mapped 
i n  h i g h  r i s k  p at i e n t s .  A n o t h e r  n e w 
chemiluminescence device (MicroLux DL; 
Zila, Batesville, AR, USA) has been introduced 
as an adjunct tool for oral lesion identi�cation 
but few studies are published to assess its 
effectiveness in detecting precancerous 

17,18,19lesions.
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VELSCOPE SYSTEM

Fo r  t h e  s c re e n i n g  a n d  d i a g n o s i s  o f 
premalignant lesions within the skin lungs 
and cervix has been well documented using 
the tissue auto�uorescence. is approach is 

20already in clinical use within the lung.

Using the tissue auto�uorescence concept for 
diagnosis of dysplastic lesions within the 
mouth hinges on the changes within the 
structure and metabolism of the epithelium 
and therefore the subepithelial stroma when 
interacting with light. Speci�cally, loss of 
auto�uorescence in dysplastic and cancerous 
tissue is believed to re�ect a posh mixture of 
alterations to intrinsic tissue �uorophore dis-
tribution, thanks to tissue remodeling like the 
breakdown of the collagen matrix and elastin 
composition also as alterations to metabolism 
l i k e  t h e  d e c re a s e  i n  � av i n  a d e n i n e 
dinucleotide concentration, and increase the 
reduction sort of nicotinamide adenine 
dinucleotide related to progression of the dis-

21,22,23ease.  Further, these structural changes in 
tissue morphology are related to alterations 
not only within the epithelium but also within 
the lamina propria (e.g., thickening of epithe-
lium, hyperchromatic and increased cytoplas-
mic/nuclear pleomorphism, or increase 
microvascularity). e latter changes cause 
increased absorption and/or scattering of sun-
shine, which successively reduces and modi-

25�es the detectable auto�uorescence signal.

In  the past  decade,  several  sor ts  of 
auto�uorescence technology are developed 
for inspection of the oral mucosa. In partner-
ship with British Columbia Cancer Agency, 
LED Medical Diagnostics Inc markets the 
hand-held VELscope System. it's an easy 
hand-held �uorescence visualization tool for 
the direct visualization of tissue �uorescence, 
and it's quick and straightforward to use. the 
location of interest is viewed through the 
instrument eye piece. Normal oral mucosa 
appears pale green thanks to the tissue 
auto�uorescence resulting from stimulation 
with intense blue light excitation at 400-460 
nm wavelength. In contrast, dysplastic and 
malignant lesions will appear darker than the 
encompassing healthy tissues as they need 

26,27,28decreased auto�uorescence.

Two recent studies emphasized the contro-
versial use of this technique for early diagno-
sis. One study, demonstrated that VELscope 
examination didn't provide a de�nitive diag-
nosis regarding the presence of epithelial 
dysplasia, which loss of auto�uorescence isn't 
useful in diagnosing epithelial dysplasia with-
out relevant clinical interpretation. Whilst 
the other study shown that the VELscope was 
go o d  in  con�r ming  the  pres ence  o f 
leukoplakia, erythroplakia and other oral 
mucosal lesions, but the device was unable to 

29discriminate high-risk from low-risk lesions.

IDENTAFI 3000

e combination of the anatomical imaging 
with �ber optic, �uorescence and confocal 
microscopy is the Identa� 3000 technology 
which is used to map and delineate the lesion 
precisely. e advantage of this device over 
the Velscope is its small size and straightfor-
ward accessibility to all or any tissues within 

3 0t h e  m o u t h .  B e s i d e s  d e t e c t i o n  o f 
auto�urescence almost like the Velscope sys-
tem , this device also examines tis-(Figure 2b)
sue re�ectance which is predicated on the 
premise of detecting changes in angiogenesis 
with green-amber light (540- to 575-nm wave-
length) illumination . e amber (Figure 2c)
light is assumed to reinforce the re�ective 
properties of the oral mucosa, allowing a dis-
tinction between normal and abnormal tissue 
vasculature. Increased angiogenesis may be a 
known process during oral carcinogenesis and 

31,32carcinoma progression.  It's important to 
develop imaging technology for evaluating 
the status of tumor angiogenesis.

A recent study using the Identa� 3000 for 
screening of 124 subjects, demonstrated a sen-
sitivity of 82% and a speci�city of 87% in 
differentiating between neoplastic and non-
neoplastic oral conditions. Results seemed to 
var y  be tween sampl ing  depths ,  and 
keratinized vs. non-keratinized tissues. 
Another study using quantitative �uores-
cence imaging in 58 patients with oral lesions 
and 11 normal volunteers, showed that 
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healthy tissue might be discriminated from 
dysplasia and invasive lesion with 94.9% sen-
sitivity and 96.1% speci�city within the train-
ing set, and with 100% sensitivity and 92.4% 
speci�city within the validation set. Further 
clinical studies are needed in diverse popula-
tions to guage fully the clinical usefulness of 

33,34,35this promising technology.

SALIVA AS A DIAGNOSTIC TOOL

Saliva from patients has been utilized in a com-
pletely unique thanks to provide molecular 
biomarkers for carcinoma detection. Saliva 
may be a mirror of the body, re�ecting virtu-
ally the whole spectrum of normal and disease 
states and its use as a diagnostic �uid meets 
the stress for a cheap, non-invasive and acces-

36,37sible diagnostic tool.

 Discovery of analytes in saliva of normal and 
diseased subjects suggests a really promising 
function of saliva as an area and systematic 
diagnostic tool. The power to research saliva 
to watch health and disease may be a highly 
desirable goal for oral health promotion and 
research. So far, saliva has been wont to detect 
caries risk, periodontitis, carcinoma, carci-
noma, exocrine gland diseases and systemic 
disorders like human immunodefficiency 

38virus and hepatitis C virus.  However, thanks 
to lack of data of disease markers and an over-
all low concentration of those markers in 
saliva in comparison to serum, the diagnostic 
value of saliva has not been fully realized. 
However, nowadays, sensitive and high-
throughput assays like DNA microarray, mass 
spectrometry and nanoscale sensors can mea-
sure protein and RNA markers at low concen-
trations in saliva, thus expanding the utility of 

39,40,41,42saliva as a diagnostic tool.

CONCLUSION 
AND FUTURE DIRECTIONS

Dentists' knowledge and education in detect-
ing carcinoma at its precancerous phase is 
that the key to stop its progression to later 
stages. so as to enhance early detection, it's 
imperative to extend the health-care provid-

ers' depth of data about carcinoma, their risk 
factors and therefore the commonest oral pre-
cancerous conditions. Future research also 
can be directed towards establishing appro-
priate clinical practice standards for early 
detection exams. Currently, the new innova-
tive visual-based techniques show promising 
results, but lack strong evidence to support 
their effectiveness in early detection. eir 
utilization in clinic practice remains anec-
dotal. Limitations that hinder their wide use 
include lack of methodologically sound clini-
cal trials, their correlation with histological 
alterations and therefore the impact these 
techniques wear a patient's survival and risk 
of disease recurrence.
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