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ADJUVANT�DIAGNOSTIC�
AIDS�FOR�ORAL�CANCER�
DETECTION:�A�REVIEW

Oral cancer is considered to be a globally growing oral 
disease. Early diagnosis of oral cancer helps in improving 
cancer outcome by providing care at the earliest possi-
ble stage. Screening is a tool that is used to detect a dis-
ease in people without any signs or symptoms or exami-
nation of a group of asymptomatic individuals to detect 
those with higher probability of developing these con-
ditions. Simple visual examination is being carried out as 
part of screening, but it is limited to subjective interpre-
tation. As a result of this, various adjunctive methods 
have been suggested to enhance our ability to detect 
malignancy as well as areas of dysplasia which are not 
seen by naked eye. This paper highlights various meth-
ods of screening and assesses their value in identifying 
various premalignant and malignant diseases.
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Screening Visual/Oral Examination

Vital Staining Toludine Blue Staining
 Lugol’s Iodine staining

Biopsy Brush Biopsy
 Scalpel Biopsy

Light based systems Vizilite (Chemiluminescence)
 VELscope (Auto�uorescence)
 Optical Spectroscopy

Experimental DNA Image Cytometry
 Saliva Testing
 Lab-on-a-chip

Imaging Modality Optical Coherance Tomography

PROCEDURETEST 

Diagnostic  Aids  for  Oral  Cancer Detection

Early diagnosis of oral cancer is one of the most effi-

cient method to reduce the high mortality of such 

conditions. This can even lower the morbidity of 

these disease and its treatment, which is commonly 

associated with moderate or severe loss of function, 
1asymmetry and low quality of life . Therefore 

detecting these conditions at an early stage helps rais-

ing awareness among general public as well as 

improves access to oral health services.

Oral cancer or oral malignancy is always preceded 

by a precancerous lesion in oral mucosa. As reported 

by American Dental Association, identifying initial 

white or red patches within oral mucosa and remov-

ing them out is one of the most effective method to 

reduce its incidence and mortality. The various 

modalities of oral cancer detection are listed below.

Various modalities:

1. Visual examination:

A Conventional Oral Examination, using normal (in-

candescent) light, has long been the standard 

method for oral cancer screening. Conventional 

visual cancer screenings for some anatomic loca-

tions can be highly successful and includes assess-

ment of high risk sites. A number of publications 

have suggested that Conventional Oral Examination 

may have limited value as a method for detecting 
2pre-cancerous or early cancerous lesions . 

Precancers and early stage cancers cannot be ade-

quately identified by visual inspection alone and 

may be easily overlooked and neglected.

2. Vital Tissue Staining:

A. Toludine blue staining:

Toluidine blue as a vital tissue stain to aid in the early 

detection of the oral premalignant and malignant 

lesions. Tolonium chloride, (chemical name) more 

commonly referred to as TB, has been used for more 

than 40 years to aid in detection of mucosal abnor-
3malities of the cervix and the oral cavity .Toluidine 

blue is a metachromatic vital dye that may bind pref-

erentially to tissues undergoing rapid cell division 

(such as inflammatory, regenerative and neoplastic 

tissue), to sites of DNA change associated with 

potentially malignant disorders or both. The binding 

results in the staining of abnormal tissue in contrast 

to adjacent normal mucosa.

Adjuvant diagnostic aids
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Screening procedure for detection of oral cancer  

using 1% tolonium chloride mouth rinse. Stains were 

prepared according to the recommendation by 

Mashberg. 

Preparation - A 100 ml of tolonium chloride was 

freshly prepared each time by mixing 1 g tolonium 

chloride with 10 ml acetic acid, 4.19 ml absolute alco-

hol and 86 ml of distilled water while a 100 ml of 1% 

acetic acid rinse was prepared by diluting 1 ml of gla-
4,5cial acetic acid with 99 ml distilled water . 

6Procedure

1. Oral examination and annotation of location, 

size, clinical characteristics, and photographing 

of the lesion.

2. Cleaning of the lesion with a cotton tip soaked in 

10% H2O2 (Cleaning of lesion with water jet).

3. Cleaning of lesion with 1% acetic acid (dehy-

drates the mucosa by dissolving the

4. glycoprotein and for the elimination of saliva, 

food, or tissue remains).

5. Cleaning of lesion with water jet.

6. Application of 1% aqueous solution of toluidine 

blue with cotton tip for 30 seconds

7. Cleaning of lesion with water jet.

8. Application of 1% acetic acid with cotton tip for 

30 seconds (for elimination of excess of stain).

B. Lugol’s Iodine staining:

Lugols iodine consists of iodine, potassium iodide 

and distilled water. In contrast to Toluidine blue, 

Lugol’s iodine is retained in normal squamous epi-

thelial cells, but not in dysplastic or malignant epi-

thelial cells of the cervix. Lugol’s iodine solution pro-

duces a brown black stain by reaction of the iodine 

with glycogen. Normal mucosa contains higher 

amount of glycogen than abnormal mucosa and pro-

duces a brown-black stain. Glycogen content is 

inversely related to keratinisation. In the oral 

mucosa, the glycogen content varies with the 

keratinisation of the area of the mucosa.

Lugol’s iodine when used with toluidine blue helped 

in delineating the inflammatory lesions and was the 

mean source in determining clinically the degrees of 

differentiation of malignant lesions as the poorly dif-
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ferentiated malignant lesions without glycogen con-
7tent failed to show Lugol’s iodine retention .

3. Oral Brush Biopsy:

Oral cells can be obtained by different physical sys-

tems of scraping the surface of the mucosa, by rins-

ing the oral cavity or even by taking a sample of 

saliva from the patients. Brush cytology (brush 

biopsy; Oral CDx) is an alternative to conventional 

exfoliative cytology for investigating persistent oral 

epithelial lesions not considered suspicious for 
8carcinoma .

OralCDx kits consisted of

1. An oral brush biopsy instrument.

2. A precoded glass slide and matching test requisi-

tion form.

3. An alcohol/polyethylene glycol fixative pouch 

and a preaddressed container in which to submit 

the contents.

Applications of Brush biopsy:

• Detection of innocuous appearing but persisting 

mucosal lesions.

• Alternate for assessing lesions in patients who 

refuse scalpel biopsy.

• In combination with vital staining, may be useful 

for sampling multiple areas of patients previ-

ously treated patients with dysplasia or with Oral 
9squamous cell carcinoma .

• Oral candidiasis, epithelial infections due to 

Ebsteinbarr virus and herpes virus.

4. Vizilite:

Based on the principle of ‘Chemiluminescence’, 

that is, emission of light from a chemical reaction. 

Chemiluminescent reactions emit light of varying 

degrees of intensity and lifetime, with colours that 
10span the visible spectrum .

Vizilite kit:

• The Vizilite kit consisted of a Vizilite 1% acetic 

acid solution, Toludine Blue(TB) sticks and capsule, 

retractor and user instructions.

• The contents of the Vizilite1 1% acetic acid solu-

tion are purified water, acetic acid, sodium benzo-



ate, raspberry flavour, and base of propylene glycol 

and alcohol.

• A 100 ml of tolonium chloride was freshly pre-

pared each time by mixing 1 g tolonium chloride 

with 10 ml acetic acid, 4.19 ml absolute alcohol and 

86 ml of distilled water while a 100 ml of 1% acetic 

acid rinse was prepared by diluting 1 ml of glacial 

acetic acid with 99 ml distilled water. 

Screening procedure for detection of oral cancer and 
11PMD using Vizilite .

• Conventional examination of the oral cavity using 

dental chair light.

• Record location, size, morphology and surface 

characteristics of lesion(s).

• Photograph the lesion(s).

• Rinse mouth with 30 ml of 1% acetic acid and 

expectorate after 1 min.

• Activate Vizilite capsule and place it in the Vizilite 

retractor.

• Dim surgery lights and examine the oral cavity.

• Record and photograph any findings.

• Rinse mouth with water and expectorate after 20 s.

The acetic acid wash helps to remove surface debris 

and reportedly cause epithelial cells to dehydrate 

slightly increasing the relative prominence of their 

nuclei. Under blue white illumination, normal epi-

thelium appears bluish in color, whereas abnormal 

epithelium appears distinctly white or acetowhite. 

The TB is used as a marking dye to help highlight 

lesions identified with the light source.

5. Optical Spectroscopy

Optical spectroscopy allows non-invasive physical 

and chemical characterization of biological tissues. 

The structural and chemical composition of cells 

and tissues strongly influences their optical features, 

and therefore alterations in the optical characteris-

tics may indicate the presence of diseased tissue. 

Optical spectroscopy may provide possibilities in 
12the early detection of cancerous tissues in humans .

6. Autoflurescence:

It is the fluorescence of tissues to which no chemical 

substances have been applied: it is the natural fluo-

rescence of the tissue itself (‘auto’). Fluorescence in 

general is the process by which excitation with light 

evokes the emission of light of a different (lower) 

wave length. When cells interact with light they 

become excited and re-emit light of varying colours 

(fluorescence) and this can be detected by sensitive 

spectrometers. All tissues fluoresce due to the pres-

ence of fluorescent chromophores (fluorophores) 
13within them . 

VELscope is an equipment designed to work under 

the principle of Fluorescence. It uses a specific wave-

length of blue light, transmitted through a halide 

lamp, to excite tissue from the epithelial surface, 

down through the basement membrane, stopping at 

the stroma. The lighted tissue, in turn, emanates a 

green fluorescence (sometimes referred to as 

autofluorescence).The emitted fluorescence is not 

visible to the naked eye, but the VELscope hand 

piece filters out the blue light, so that only the green 

fluorescence remains. Differences in the degree of 

green reveal possible abnormalities. Healthy tissue 

appears pale, lime green, while abnormal tissue 

appears dark green to dark rust.

The proposed mechanism of tissue fluorescence is 

that mucosal tissues have a reflective and absorptive 

pattern based on naturally occurring fluorophores in 

the tissue. Tissue fluorescence in the oral cavity is 

variable and is affected by structural changes, meta-

bolic activity, the presence of haemoglobin in the tis-

sue, vessel dilatation and, possibly, inflammation. 

This variability has not been defined. Exposure to 

blue light spectra (400-460 nanometres) may maxi-

mize a differential profile in areas undergoing neo-

plastic change in which a loss of fluorescence visu-
13alization is reported .

VELscope  is a portable unit that can be placed on a 

counter top or mobile cart to be transported to differ-

ent operatories in an office or clinic. To prevent 

cross-contamination, VELscope comes with inex-

pensive disposable caps and sheaths that protect the 

patient, practitioner, and unit. A disposable retractor 

helps access to the oral cavity, and includes mark-

ings for measurement of the lesion. The FDA 

approved VELscope  in 2006 as an adjunct to a con-

ventional, incandescently lighted oral exam to aid 

detection of tissue abnormalities, such as cancer or 
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OPLs, not necessarily visible without additional 

technology. VELscope has also been approved for 

use by surgeons to help identify diseased margins of 
14clinically visible lesions . 

7. DNA Image Cytometry:

It determines the malignant potential of cells by mea-

suring the ploidy status. Alterations in cellular DNA 

content is identified by means of computer assisted 

analysis. If genomic instability is appreciated, it 

marks a slight contribution towards cancer develop-

ment and abnormal DNA content may distinguish 
15the dysplastic lesions that can result in cancer .

8. Saliva Testing:

It is a non invasive technique that is alternative to 

serum testing. Saliva is often used as a diagnostic 

tool, as it is easy to collect and this testing may be an 

effective modality of cancer diagnosis as well as 

determining prognosis and monitoring post therapy 

status. Many reports mentioned that saliva may pro-

vide a cost effective practical approach for screen-

ing majority of people. This test may be used to 

detect specific salivary macromolecules, enzymes, 

cytokines, growth factors, MMP’s, mRNA and 
16-18DNA transcripts . 

9. Lab-on -a Chip:

It is a microfluidics technology, which is the adapta-

tion, miniaturization, integration and automation of 

analytical laboratory procedures into a single device 
19or chip . This chip uses a membrane associated cell 

proteins that are expressed on the cell membranes of 

dysplastic and cancer cells in order to detect cells 

with dysplastic features.

10. Optical CoheranceTomography:

Optical Coherance Tomography is a kind of non 

imaging modality which is non invasive. It can 
20detect areas of inflammation, dysplasia and cancer.  

It mainly records subsurface reflections to build a 

cross-sectional architechtural image of the tissue. It 

utilized gold nanoparticles to enhance the contrast in 
21these images.  Studies need to be conducted to 

upgrade its reliability to provide a diagnosis for can-

cerous lesion, still not specific.

CONCLUSION

Oral health professionals may play a vital role in 

early diagnosis of oral cancer and should be consid-

ered as a priority health objective. Detection at an 

early stage can reduce complications related to vari-

ous cancer therapies and can result in a better prog-

nosis. Therefore, it is acknowledged that in addition 

to screening, there are other diagnostic adjuncts that 

are important in preventing oral cancer. Minor 

biopsy procedures can be effective for evaluating 

suspicious lesions that have malignant potential. 

Light based techniques mentioned above can be 

used along with oral screening as some lesions may 

be overlooked on conventional visual examination 

of the oral cavity. Early diagnosis may result in less 

aggressive treatment which can improve the quality 

of life as well as the survival rate.
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