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ROLE OF TOLUIDINE BLUE IN
EARLY DETECTION OF ORAL CANCER
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ABSTRACT
Background:  Oral cancer is one of the ten most common cancers in the world with marked
geographic incidences in occurrence. The range of frequency of this dreadful cancer varies form
negligible in Japan to 45% in Sir Lanka, Nepal, India and Pakistan when compared with the over all
incidence of all bodily cancers. In Pakistan oral cancer constitute 10% of all malignant tumors
standing second to bronchogenic carcinoma in males and breast carcinoma in females. The more
early it is diagnosed the better is the prognosis.
Objective: This prospective study was planned to use Toluidine Blue as a diagnostic material for
early diagnosis of oral cancer.
Patients and Methods:  Patients with oral lesions having no clinical evidence of oral cancer, but
presenting as non-healing oral ulcers more than 6 months or raised margins were selected. They
belonged to both sexes and all age groups. Toluidine Blue (ORA SCAN) was used to stain the lesion
and biopsy was taken from stained area, 30 patients which in some cases was more than one
place. These patients were randomly selected.
Results: Histopathology revealed squamous cell carcinoma in twelve patients and dysplasea in
five patients.
Conclusion: Tuluidine Blue can be used as early diagnostic aid in cancer of oral mucosa.
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INTRODUCTION

Oral cancer is one of the most common
cancers in the world with marked geographic
incidences in occurrences.1 The range of
frequency of this dreadful cancer varies from
negligible in Japan to 45% in Sri Lanka, Nepal,

India and Pakistan when compared with
overall incidence of all body cancers.2 Oral
cancer constituted 10% of all malignant tumors
standing second only to Bronchogenic
carcinoma in males and breast carcinoma in
females. A study conducted along with oncolo-
gist showed that about 20% of all cancers seen
at ENT and oncology department were oral
malignancies.3,4

The importance of early diagnosis in oral
cancer, as indeed in all bodily tumors can
hardly be emphasized. In the former case
however, the significance increases manifold
as the overall prognosis of any form of
treatment is directly linked with the stage at
which treatment is offered. Suffice is to say that
keeping in the view the most regrettable
overall results of treatment of oral cancer, the
chances of survival can be relatively improved
if a tumor is diagnosed at an early T-Stage.
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Caner experts agree that early diagnosis of
oral carcinoma greatly increases the probabil-
ity of cure with minimal impairment and
deformity.5 The location and appearance of
oral lesions does not always facilitate early
detection. However appearance shows that
most lesions are diagnosed only after
becoming symptomatic.

Clinicians may fail to recognize patients at
high risk of developing oral cancer and the
appearance of early sequences carcinoma in
the oral cavity can easily be overlooked.6

Despite good prospects of early diagnosis small
developing lesions often go unrecognized by
clinicians. 60% of lesions are well advanced by
the time of discovery.

Until now, clinicians have relied on clinical
judgment and non-specific visual evidence to
decide when and from where the biopsy to be
taken from suspected lesions. Toluidine blue
1% allows the clinician to more reliably
evaluate high risk sites in the oral cavity. The
routine use of Toluidine 1% on high risk
patients will facilitate earlier detection and
treatment.

PATIENTS AND METHODS

It is a descriptive case series study. A three
component oral scan system was used in this
study, one component is flavored 1% toluidine
blue dye solution. The other two are pre and
post rinse solutions consisting of flavored 1%
acetic acid. (Figure-1) Toluidine blue is a
metachromatic stain when used for histologi-
cal analysis. Clinically one mechanism of
action appears to be greater penetration and
temporary retention of the dye in the intercel-
lular spaces of rapidly dividing cancer cells in
vivo. There is no evidence of chemical reaction
with any component of the cell. Subjects with
oral lesions having no clinical evidence of oral
cancer presenting as non healing oral ulcers,
for more than six months or raised margins
were selected for the study. Traumatic lesions
and oral inflammatory charges were excluded
from the study to avoid false positive results.
Subjects were selected from both sexes and all
age groups.

Ora scan was used after a complete head and
neck examination. Visual examination of
whole oral cavity was performed before any
instrumentation of soft tissues to detect any soft
tissue injury. The observation and notation of
the pre-staining appearance of soft tissues and
teeth were completed before any structures
were stained by ora scan. Instrumentation to
the oral cavity can cause cuts which may
retain some of the stain material and lead to
false positive results.

Patient’s were provided clothing with a bib.
As expectoration was required, patients were
positioned near a sink. Following procedures
were adopted for staining:
1. Patients oral cavity rinsed with

approximately one half of the contents of the
ora scan pre-rinse (Bottle No.1) for 20
seconds & expectorated. This solution
removed excess saliva and provides a
consistent oral environment.

2. Patient rinsed with water for 20 seconds and
expectorated.

3. Patient rinsed and gargled with one half of
the ora scan toluidine blue solution (bottle
No. 2) for one minute and expectorated.

4. Patient then rinsed with ora scan post rinse
solution (bottle No.3) for 20 seconds and
expectorated. This step was repeated again
with the remaining solution.

5. Patient again rinsed with water. This step
was also repeated.

Figure - 1: ORA scan Bottle-1: Pre rinse solution,
Bottel-2: 1% Toulidine blue stain,

Bottel-3:  Post  rinse solution.
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6. Observations were made using appropriate
oral soft tissue examination techniques with
retraction; well balanced lighting, and
magnification if found necessary.

7. Location, size, morphology, color and
surface characteristic of suspected lesions
that have retained the blue color of the stain
were recorded.

8. Any retention of stain, even an equivocal one,
that can not be removed with the applica-
tion of the one post rinse solution, was
considered positive and biopsy was taken
from there.

9. The areas which retained the stain but were
not considered positive were regular
papillar crevices on the dorsum of tongue,
dental plaques, gingival margins around
each tooth, diffuse stain of soft palate
transferred from the retained stain on
dorsum of tongue and ulceration lesions
which are easily distinguished.
One hundred patients were included in the

study and thirty out of them showed positive
stain. Biopsy was taken from stained area.

RESULTS

Histology revealed squamous cell carcinoma
in twelve patients and dysplasia in five, rest
were negative for squamous cell carcinoma or
dysplasia. Those who showed positive stain
but were negative on histopathology for
squamous cell carcinoma or dysplasia were
subjected to second evaluation of lesions after
14 days thereby allowing for the clinical heal-

ing of traumatic and non malignant inflam-
matory lesions. They all showed negative on
this second evaluation. Hence they were false
positive on first evaluation and zero percent
on second evaluation.

Total number of patients 100, sixty were male
and forty female. Minimum age 14 year and
maximum age 67 years. Mean age 33, male:
female ratio 3:2

No allergic or any other reaction to the stain
material was noted. There was a prolonged
stain of vermillion bonder, dorsum of tongue
and dental plaque which usually disappeared
in 4-6 hours.

DISCUSSION

Toluidine blue was first used by Richart in
19637 to stain uterine cervical carcinoma in
Situ. Unfortunately false positives have
appeared high in early oral studies because of
the conclusion of traumatic lesions and other
oral inflammatory studies.

In 1980 Masberg Showed that false positives
using applications for asymptomatic lesions
could be reduced to 8.5% by a second evalua-
tion of lesions in 10-14 days there by allowing
for the clinical healing of traumatic and non
malignant inflammatory lesions.10

Traumatic lesions and inflammatory changes
in oral mucosa were among the exclusion
criteria in our study design 13% stained false
positives in first staining but they turned zero
on second evaluation after 14 days.

A rinse protocol was developed that

Fig-2:  Ulcer at floor of mouth before staining.
Fig-3:  Post stain. Biopsy was taken from here

which showed Squamous cell Carcinoma.
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established the diagnosis of early asymptom-
atic carcinoma and carcinoma in Situ.11,12

Subsequent studies point to the favorable use
of toluidine blue rinse as an effective adjunct
to clinical diagnosis. This protocol improves
patient outcome, and positively influences risk
management.13-15

Cigarette smoking, smokeless tobacco
chewing, Pan, Beetal nut chewing especially
in combination are highest int his region of
Southeast Asia. There are high risk factors in
development of oral, upper aero digestive and
lung squamous cell carcinoma. Toluidine blue
is a useful diagnostic adjunct; this can be used
as a screening rinse in high risk patients to
encompass the entire oral mucosa after a
clinical examination and as a guide to improve
biopsy yields. Oral cancer examination and
Toluidine blue screening are recommended for
every patient with high risk factors for oral
cancer. This should be scheduled at least once
a year or more frequently according to the
judgment of patient’s dentist or Ear, Nose,
Throat surgeon.
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