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ABSTRACT

Introduction: General dental practitioners (GDPs) play an important role in screening and early detection of oral potentially
malignant disorders (OPMD) and oral cancer.

Aim: This survey aims to assess the knowledge and awareness of general dental practitioners about chairside diagnostic
techniques for screening of inflammatory oral lesions, potentially malignant lesions and oral cancer.

Materials and Methods: GDPs (n=125) were surveyed about their knowledge about chairside diagnostic techniques for early
detection and screening of suspicious oral lesions. The interview was based on a pre-structured questionnaire containing 14
closed ended questions. Chi square test was used for evaluating the association of survey parameters.

Result: 95.2% of dentists do diagnosis and management of suspicious oral lesions along with chief complaints. There is
a strong association between the educational status of GDPs and their method for management of suspicious oral lesions
(p=0.002). 84.5% of the postgraduate GDPs are aware of chemiluminescence methods than graduate level GDPs (p =0.0009).
Maijority of the graduate GDPs are unaware of VELScope(p=0.0009). Usage of all non-invasive techniques was found to be
less among graduate GDPs (p=0.002).

Conclusion: The overall awareness of the dentists involved in the study were good and postgraduate GDPs are more aware

and practically ahead about the non-invasive diagnostic techniques than graduate GDPs.
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INTRODUCTION

Oral lesions are a broad term and includes, inflammatory
lesions, lesions of infectious origin, oral potentially malignant
lesions and oral cancer. Among these, lesions of inflammatory
and infectious origin should be treated accordingly and oral
potentially malignant lesions and early oral cancer are quiet
worrisome. According to Globocan 2020, the most common
cancer type among males in India is lip and oral cavity cancer
and its incidence among males and females are 104,661 and
31,268 respectively.! More than 90% of the reported oral can-
cer cases are coming under the category of Oral Squamous
Cell Carcinoma with prevalence of 300,000 cases annually
and it is one of the major problems in South East Asia and
Indian subcontinent.?* Oral cancer can also develop in appar-
ently normal mucosa and can also be preceded by clinically
obvious potentially malignant lesions.> Progression of epithe-
lial dysplasia will decide the conversion of an oral potentially
malignant disorder into oral cancer.* A systematic review by
Warnakulasuriya and Ariyawardana stated that the overall
malignant transformation rate of leukoplakia is 1.5 %- 34%
and 3% in homogenous lesions and 14.5 % in inhomogeneous
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lesions.” The rate of malignant transformation in oral submu-
cous fibrosis was estimated to be between 2 % — 8 %.°
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The screening and early detection of potentially malignant
oral disorders (PMODs) and oral cancer are the only means for
controlling the disease progression. General dental practitio-
ners can play an important role in this crucial area.” Awareness
about the lesions, their early screening, diagnosis, and preven-
tion is critically important and is the best way to prevent the
aggressive outcomes.

Several studies have suggested out the lack of adequacy in
early detection and screening of suspicious oral lesions and its
progression to oral cancer by physicians and general practicing
dentists.*!! Various techniques have been adopted to improve
dentist’s practice methodology in the detection and manage-
ment of potentially malignant lesions. There have been several
studies in literature which upheld the need to upgrade the
knowledge of general dental practitioners and dental hygien-
ists in detection of suspicious oral lesions.'***

Conventional gold standard method for confirming OPMD
is biopsy along with proper history taking and clinical exami-
nation. Other methods such as cytological smears and vital
staining have been used as adjunct to biopsy to screen these
suspicious lesions.” The usage of non-invasive chairside di-
agnostic techniques for suspicious oral lesions such as vital
staining, chemiluminescence, autofluorescence and brush bi-
opsy have been noted among general dental practitioners.'
However, besides the development of these newer methods,
several studies have suggested that there exists a knowledge
gap among dental practitioners about the techniques for diag-
nosing suspicious oral lesions.”” Therefore, the awareness and
proper practice of newer diagnostic techniques among dentists
can affect early diagnosis of OPMDs and prevent its progres-
sion to OSCC."™ Hence this survey aims to assess the knowledge
and awareness of general dental practitioners about chairside
diagnostic techniques for the early detection and screening of
suspicious oral lesions.

MATERIALS AND METHODS

The present pilot study was conducted with approval from
the Institutional Standard review board. This online based cross
sectional-questionnaire study was conducted between January
and March 2021. A pre-structured questionnaire consisting of
14 closed ended questions were prepared using google forms
and circulated among the practicing dentists. Demographic
details along with the educational status and Years of
experience (Table 1) were also recorded. Dental practitioners
with minimum qualification of BDS, postgraduates and
practitioners who completed post-graduation were included in
the present study. Undergraduate students and students doing
internship were excluded. The responses were tabulated in MS
Excel and transported to SPSS software for statistical analysis.
The collected data were analysed using IBM SPSS Statistics 23
software. Descriptive statistics was used to analyse the data and
Pearson’s Chi square test was used to evaluate the influence of
educational status and Years of experience with the knowledge
and awareness about the chairside diagnostic procedures. P
value less than 0.05 was considered statistically significant.

REesuLts

A total of 125 respondents participated in the study.
Among participants, 72% were females and 28% were males.
53.6% were completed BDS and practicing, 46.4% were com-

pleted MDS and practicing and 35.2% having less than 2 years
and 64.8% having more than 2 years of experience. In this sur-
vey, 92% of the general dental practitioners (GDPs) agreed on
the progression of suspicious oral lesions towards malignancy
and 95.2% do diagnosis and management of suspicious oral
lesions along with chief complaints. Even though most of the
dentists were aware about the use of non- invasive techniques
in screening of suspicious oral lesions in general, only 79.2%
knew about vital staining using toluidine blue. 91.38% of the
dentists completed MDS and practicing were aware about vital
staining, which was high when compared to dentists practicing
after BDS (P=0.002) (Figure 5).

Nearly 69% of the dental practitioners were aware of the
chemiluminescence method for screening oral lesions. How-
ever, 44.8% of dentists practicing after BDS were unaware. A
statistical significance (P=0.0009) was obtained between educa-
tional status GDPs and their awareness on chemiluminescence
technique (Figure 4). Surprisingly, 52.8% of the GDPs were not
sure of the colour of abnormal mucosa in the chemilumines-
cence method using VIZILITE.

58.4% of the GDPs were not aware of VELScope and the
colour of normal mucosa during screening of oral lesions using
VELScope. 73.1% of GDPs who completed BDS were unaware
of VELScope, when compared to dentists with post-graduation
(P=0.0009) (Figure 3). 75.2% of the practitioners were aware that
during photodynamic therapy, the highly dysplastic tissue will
emit fluorescence.

Majority of dental practitioners knew that brush biopsy
is a non- invasive procedure. Nearly 29% of the dental practi-
tioners were of the opinion that auto fluorescence using VEL-
Scope (28.8%) is the best non- invasive technique for diagnos-
ing suspicious oral lesions followed by vital Staining (24%) and
brush biopsy (20%). Surprisingly, 64% of the dental practitio-
ners have not used any non-invasive techniques for screening
of suspicious oral lesions in day to day practice. 50% of MDS
practitioners and 76.12% of BDS practitioners haven’t used any
of these techniques. A statistical significance (P=0.002) was ob-
tained between the educational status of GDPs and their usage
of non-invasive techniques (Figure 2).

Majority of the practitioners felt that newer non-invasive
techniques were not superior to conventional biopsy. Majority
of the MDS practitioners knew that non-invasive techniques are
not superior, but Surprisingly, 50.8% of the BDS practitioners
believed these techniques were superior over biopsy (P=0.042)
(Figure 1). Even though majority of the practitioners opined

Table 1: The gender distribution, educational status and years of
experience of participants included in the survey

Gender e Male ®72%
e Female ® 28%

Educational status | e Completed BDS and | e 53.60%
practicing
e Completed MDS and | e 46.40%
practicing

Years of experience | ® Less than or equal to 2| e 35.20%
years ® 64.80%
Greater than 2 years
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that conventional biopsy is superior, 92.59% of the practitio-
ners with more than 2 years of experience believed that newer
non-invasive techniques were easier to be used in diagnosing
suspicious oral lesions, but only 79.55% with less than 2 years
of experience believed so (P=0.032) (Figure 6). However, the
majority of practitioners are of the opinion that newer non-in-
vasive techniques alone are not sufficient for final diagnosis of
the doubtful oral lesions.

Discussion

General dental practitioners should be capable of differen-
tiating normal oral mucosal variations from suspicious oral le-
sions and its progression to malignancy since general dental
practitioners play an important role in oral screening.” Since
oral cancer is the second most common cancer in Indian sub-
continent, early detection, timely referral of potentially malig-
nant disorders and its effective management can prevent ag-

Table 2: Showing the survey questions and their responses

Sl no Questions Choices No of responos °s
(Percentage %)

1 Do you know that some suspicious oral lesions can progress | ® Yes ® 92%

towards malignancy? e No ® 0.80%
® May be ® 7.20%

2 What would be your approach on identifying a suspicious oral [ ¢ Only treat the chief complaints of | e 4.80%

lesion during your day to day practice patient
e Diagnosis and management of [ ®95.20%
suspicious oral lesions along with
treatment of chief complaints

3 Are you aware that non-invasive techniques can be used for | e Yes ® 96%
screening of suspicious oral lesions? e No ® 4%

4 Do you know that a simple chair side staining technique using | e Yes ® 79.20%
toluidine blue can be used for detection of abnormal tissue in the | ® No © 20.80%
oral cavity?

5 Have you heard of the chemiluminescence method for screening | ® Yes ® 68.80%
oral lesions? e No ® 31.20%

6 In the chemiluminescence method using VIZILITE, what is the | @ Whitish ®27.20%
color of abnormal mucosa? e Bluish ® 20%

e Don’t know ® 52.80%

7 Do you know about VELScope? ® Yes ® 41.60%

e No ® 58.40%

8 During screening of oral lesions using VELScope, the normal | e Light green ©28.80%

mucosa appears as? e White ® 3.20%
e Don’t know ® 68%

9 During  photodynamic  therapy using photosensitizer | ® Fluorescence ® 75.20%
aminolevulinic acid and light source, the highly dysplastic tissue | ® Non fluorescent ® 24.80%
will emit

10 According to you, is a brush biopsy an invasive or non- invasive | ® Invasive ® 17.60%
procedure? e Non invasive ® 82.40%

11 Which one of these is an easier technique for diagnosing | e Vital Staining using toluidine blue ® 24%
suspicious oral lesions ? e Chemiluminescence © 10.40%

e Autofluorescence using VELScope ® 28.80%
e Photodynamic therapy ® 4.80%
® Brush biopsy ® 20%

e Conventional biopsy ®12%

12 Have you ever used any of these noninvasive techniques for | eYes 36%
screening of suspicious oral lesions in day to day practice e No ® 64%

13 Do you think that the newer noninvasive techniques are superior | ® Yes ® 42.40%
over conventional biopsy in screening of doubtful oral lesions? e No ® 57.60%

14 Do you think newer noninvasive techniques alone are sufficient | ® Yes ® 12.80%
for final diagnosis of the doubtful oral lesions? e No ® 87.20%
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gressive outcomes and further lead to better prognosis.”® This
is possible only when the general dental practitioners are well
aware of the clinicopathology of the lesions and techniques for
screening of suspicious oral lesions.?! There are few studies,
which reported the lack of accuracy of diagnosis in suspicious
lesions when the diagnosis is only based on clinical features.?*

However, in the past few decades, dentists have developed
noninvasive techniques like vital staining, chemiluminescence,
autofluorescence and brush biopsy apart from clinical evalua-
tion.?* Vital staining is the simplest, inexpensive and sensitive
tool for identifying oral epithelial dysplasia and early squa-

Do you think
that the
newer non-
invasive
techniques
are superior
over
conventional
biopsy in
screening of
doubtful oral
lesions?
Wves

Eno

Percent

Completed BDS and practicing Completed MDS and practicing

Education

Fig. 1: Association between educational status of general
dental practitioners (GDPs) and their response to the query.
Chi-square test- p value = 0.002. Majority of the GDPs
completed MDS and practicing are aware of Vital staining
techniques.

Do you
know about
VELScope?

W ves
Hho

80

Percent

Completed BDS and practicing Completed MDS and practicing

Education
Fig. 3: Association between educational status of general
dental practitioners (GDPs) and their response to the query.
Chi-square test- p value = 0.0009. More GDPs who completed
BDS are unaware of VELScope when compared to dentists

with post graduation.

mous cell carcinoma. During vital blue staining, toluidine blue
dye is applied in the area of lesion and later washed. The dys-
plastic areas will retain the blue colour of the dye. Brush bi-
opsy is a rapid chair side procedure causes minimal bleeding
and results in a collection of a complete transepithelial tissue
sample. This stained tissue sample will further help in detailed
microscopic examination for dysplastic cells. VELscope is a de-
vice based on autofluorescence. It uses narrow-emission tissue
fluorescence for distinguishing dysplastic and non-dysplastic
lesions. Normal mucosa emits a pale green autofluorescence
while the dysplastic tissue cannot. In chemiluminescence us-

Have you
ever used
any of these
non-invasive
techniques
for screening
of suspicious
oral lesions
in day to day
practice

Wves
Eho

Percent

Completed BDS and practicing Completed MDS and practicing

Education

Fig. 2: Association between educational status of general
dental practitioners (GDPs) and their response to the
query. Chi-square test- p value = 0.0009. 84.5% of the
GDPs completed MDS and practicing are aware of
chemiluminescence methods.

Have you heard of
chemiluminescence
method for
screening of oral
lesions?

Wyes
Ero

1004

80

Percent

40

207

Completed BDS and practicing Completed MDS and practicing

Education
Fig. 4: Association between educational status of general
dental practitioners (GDPs) and their response to the query.
Chi-square test- p value = 0.002. The usage of non-invasive
techniques during practice is less among GDPs who hold BDS
degree.
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ing Vizilite, the normal mucosa absorbs the light and appears
as blue, whereas the dysplastic mucosa appears acetowhite.
There should be proper awareness among the general dental
practitioners about the various techniques and their day to day
practice for early detection and screening of oral lesions.

The present survey analysed that about 92% of GDPs were
aware about the possibility of malignant transformation of
suspicious oral lesions, however the remaining 8% were un-
aware of this fact. This was not in accordance with the study by
Shaila M et al in 2013, according to them only 52% of the prac-
ticing population were aware about the possibility of malig-
nant transformation of suspicious oral lesions.” This variation
could be due to time of conduction of the survey, geographical
variations and difference in sampling. Nowadays, dental prac-
titioners are attending workshops and conferences regularly
compared to the previous decade, this could be another reason
behind the improved awareness about the prognosis of oral
mucosal lesions. Less than 5% of the GDPs were not willing
to make any attempt to treat oral mucosal lesions apart from
patients’ chief complaints. Similar results were obtained for
Shaila M et al in 2013. Even though this seems to be very less,
this has to be further reduced to 0% through more knowledge
awareness programs and conferences, because it's dentist’s
duty to completely examine the oral cavity.

Most of the dentists were aware about the use of non- in-
vasive techniques but only 79.2% knew about vital staining us-
ing toluidine blue and MDS practitioners had better idea about
toluidine blue staining compared to BDS practitioners. Similar
results were also obtained by Swathi et al in 2018. This could be
due to MDS curriculum being extensive compared to BDS and
incorporates in depth understanding of screening and diagnos-
tic techniques. However, more emphasis on the non-invasive
screening techniques for mucosal lesions should be given in the
BDS curriculum because most of the practicing dentists in the
community are BDS practitioners.

Do you
know that
1009 a simple
chair side

staining
technique

using
toluidine
blue can
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for
detection
of
abnormal
tissue in
the oral
cavity?
Wves
ENo

Percent

Completed BDS and practicing Completed MDS and practicing

Education

Fig. 5: Association between educational status of general
dental practitioners (GDPs) and their response to the query.
Chi-square test- p value = 0.042. Majority of dentists with
postgraduate degree know that noninvasive techniques are
not superior to biopsy.

Even though the majority of the GDPs were aware of the
chemiluminescence method, autofluorescence using VELScope
and photodynamic therapy, a significant proportion of them
were not sure of the colour of abnormal mucosa and normal
mucosa in each one of these techniques. This points to the lack
of in-depth practical knowledge about the procedure. The
knowledge and practical awareness were limited among BDS
dental practitioners compared to MDS practitioners irrespec-
tive of the specialty. Apart from this most of the dental practi-
tioners had knowledge about brush biopsy. This was also not
in accordance with previous study by Shaila M et al, in which
the majority of the study population were not aware of brush
biopsy.” This difference could be due to the time gap between
two studies and variations in sampling.

Among MDS practitioners, 50% of the practitioners pre-
ferred using non-invasive techniques. The non-invasive tech-
nique usage was found to be comparatively less among BDS
practitioners which accounted for only 23.88%. This is due to
the extensive MDS curriculum allowing the student to get fa-
miliarised with all the equipment so that they can use it in their
day today practice.

The non-invasive techniques were superior to convention-
al biopsy; this misconception was deeper rooted among BDS
practitioners. Occasionally these non-invasive techniques can
lead to false positive and false negative results and this has to
be double checked with conventional biopsy otherwise it will
affect the prognosis of the lesion. Hence the applications and
limitations of these non-invasive techniques also have to be
highlighted among general dental practitioners. Though vari-
ous non-invasive techniques for screening of oral lesions are
available, conventional biopsy is considered to be the gold
standard among the majority of the dental practitioners. Sever-
al studies add value to this point.>? The ease of application of
non-invasive techniques was better accepted by dentists with
more than 2 years of experience. This suggests that dentists

Which one of
theseis an
100+ easier technique
for diagnosing
suspicious oral
lesions ?

W Non-invasive techniques
B Conventional biopsy

Percent

Less than or Equal to 2 years More than 2 years

Years of experience

Fig. 6: Association between experience of general dental
practitioners (GDPs) and their response to the query. Chi-
square test- p value = 0.032. Dentists with more than 2 years of
experience agreed to the fact that noninvasive techniques are
easier compared to conventional biopsy.
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with more years of experience are more into practicing nonin-
vasive techniques when compared to dentists with less years of
experience. The usefulness of non-invasive techniques like cost
effectiveness, easiness of use in emergency and compromised
cases has to be highlighted among newly passed out dentists.

Less sample size, geographical restriction of samples are
the major drawbacks of the current study. More futuristic stud-
ies are needed in all India levels on this serious subject and it
may have an impact on screening of oral cancer at early stage
and aid in better prognosis.

CONCLUSION

The present study results suggest that MDS students and
graduates have more awareness on the practical aspect of
screening of oral lesions when compared to BDS graduates.
This gap in knowledge can be brought down by expanding
BDS curriculum by incorporating hands on training on newer
methods for screening of oral lesions. Conferences and semi-
nars should be conducted at institutional level regarding the
newer techniques for screening of doubtful oral lesions for en-
forcing its importance without denying the usefulness of con-
ventional biopsy. Compulsory hands on experience workshops
and conferences and should also be conducted at a state level
by the respective state dental council for practicing general
dentists.

REFERENCES

1. Sung H, Ferlay ], Siegel RL, Laversanne M, Soerjomataram
I, Jemal A, et al. Global Cancer Statistics 2020: GLOBOCAN
Estimates of Incidence and Mortality Worldwide for 36 Cancers
in 185 Countries [Internet]. Vol. 71, CA: A Cancer Journal
for Clinicians. 2021. p. 209-49. Available from: http://dx.doi.
org/10.3322/caac.21660

2. Elango JK, Gangadharan P, Sumithra S, Kuriakose MA. Trends
of head and neck cancers in urban and rural India. Asian Pac ]
Cancer Prev. 2006 Jan;7(1):108-12.

3. Markopoulos AK. Current aspects on oral squamous cell
carcinoma. Open Dent J. 2012 Aug 10;6:126-30.

4. Kumar A, Sherlin HJ, Ramani P, Natesan A. Expression of CD
68, CD 45 and human leukocyte antigen-DR in central and
peripheral giant cell granuloma, giant cell tumor of long bones,
and tuberculous .... Indian ] Dent Res [Internet]. 2015; Available
from: https://www.ijdr.in/article.asp?issn=0970-9290;year=2015;
volume=26;issue=3;spage=295;epage=303;aulast=Kumar

5. Warnakulasuriya S, Ariyawardana A. Malignant transformation
of oral leukoplakia: a systematic review of observational studies
[Internet]. Vol. 45, Journal of Oral Pathology & Medicine. 2016.
p- 155-66. Available from: http://dx.doi.org/10.1111/jop.12339

6. Ray JG, Ranganathan K, Chattopadhyay A. Malignant
transformation of oral submucous fibrosis: overview of
histopathological aspects. Oral Surg Oral Med Oral Pathol Oral
Radiol. 2016 Aug;122(2):200-9.

7. MS, Shetty P, Decruz AM, Pai P. The Self-Reported Knowledge,
Attitude and the Practices Regarding the Early Detection of
Oral Cancer and Precancerous Lesions among the Practising
Dentists of Dakshina Kannada-A Pilot Study. ] Clin Diagn Res.
2013 Jul;7(7):1491-4.

8. Schnetler JF. Oral cancer diagnosis and delays in referral. Br J
Oral Maxillofac Surg. 1992 Aug;30(4):210-3.

9. Shafer WG. Initial mismanagement and delay in diagnosis of
oral cancer. ] Am Dent Assoc. 1975 Jun;90(6):1262—4.

10. Sadowsky D, Kunzel C, Phelan J. Dentists” knowledge, case-
finding behavior, and confirmed diagnosis of oral cancer. |
Cancer Educ. 1988;3(2):127-34.

11. Guggenheimer ], Verbin RS, Johnson JT, Horkowitz CA, Myers
EN. Factors delaying the diagnosis of oral and oropharyngeal

13.

14.

15.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

carcinomas. Cancer. 1989 Aug 15;64(4):932-5.

. Hall GL, Melrose R], Abrams AM. Education in early detection

of oral squamous cell carcinoma: a community outreach
program. ] Am Dent Assoc. 1980 Mar;100(3):362-5.

Amsel Z, Strawitz JG, Engstrom PF. Oral cancer screening in the
dental office. Prog Clin Biol Res. 1982;83:163-74.

Prout M, Morris S, Witzburg R, Hurley C, Chatterjee S. A
multidisciplinary educational program to promote head and
neck cancer screening [Internet]. Vol. 7, Journal of Cancer
Education. 1992. p. 139-46. Available from: http://dx.doi.
org/10.1080/08858199209528156

Sukegawa S, Ono S, Nakano K, Takabatake K, Kawai H,
Nagatsuka H, et al. Clinical study on primary screening of oral
cancer and precancerous lesions by oral cytology. Diagn Pathol.
2020 Sep 10;15(1):107.

. Fedele S. Diagnostic aids in the screening of oral cancer. Head

Neck Oncol. 2009 Jan 30;1:5.

Abdullah Jaber M. Dental practitioner’s knowledge, opinions
and methods of management of oral premalignancy and
malignancy. Saudi Dent J. 2011 Jan;23(1):29-36.

Babu NA, Others. chair side diagnostic aids in early detection of
oral cancer For general dental practitioners. European Journal
of Molecular & Clinical Medicine. 2020;7(10):668-73.

Arnout EA. Awareness of Undergraduate Dental Students
at Taibah University toward Early Detection of Oral Cancer
[Internet]. Vol. 5, Journal of Dental Health, Oral Disorders &
Therapy. 2016. Available from: http://dx.doi.org/10.15406/
jdhodt.2016.05.00147

McLeod NMH, Saeed NR, Ali EA. Oral cancer: delays in referral
and diagnosis persist. Br Dent J. 2005 Jun 11;198(11):681-4.
Devi M, Vijayalakshmi D, Dhivya K, Vezhavendhan N. A study
on awareness of early detection and screening of potentially
malignant oral disorders and oral cancer. Journal of Dr NTR
University of Health Sciences. 2017 Jan 1;6(1):35.

Torres-Pereira C, Possebon RS, Simdes A, Bortoluzzi MC,
Ledo JC, Giovanini AF, et al. Email for distance diagnosis of
oral diseases: a preliminary study of teledentistry. ] Telemed
Telecare. 2008;14(8):435-8.

Marley JJ, Linden GJ, Cowan CG, Lamey P-J, Johnson
NW, Warnakulasuriya KAA, et al. A comparison of the
management of potentially malignant oral mucosal lesions by
oral medicine practitioners and oral & maxillofacial surgeons
in the UK [Internet]. Vol. 27, Journal of Oral Pathology &
Medicine. 2007. p. 489-95. Available from: http://dx.doi.
org/10.1111/j.1600-0714.1998.tb01918.x

Farah CS, McCullough M]. Oral cancer awareness for the
general practitioner: new approaches to patient care [Internet].
Vol. 53, Australian Dental Journal. 2008. p. 2-10. Available from:
http://dx.doi.org/10.1111/j.1834-7819.2007.00002.x

Ramos GHA, Oliveira BV, Biasi L]. Avaliacao da citologia e do
teste do azul de toluidina no diagnostico dos tumores malignos
da mucosa oral. Rev Bras Cir [Internet]. 2007; Available from:
https://pesquisa.bvsalud.org/portal/resource/pt/lil-454648
Sharbatdaran M, Abbaszadeh H, Siadati S, Ranaee M, Hajian-
Tilaki K, Rajabi-Moghaddam M. Assessment of oral cytological
features in smokers and nonsmokers after application of
toluidine blue [Internet]. Vol. 45, Diagnostic Cytopathology.
2017. p. 513-9. Available from: http://dx.doi.org/10.1002/
dc.23706

Takano M. Poster 062: Comparison of Reliability of the Vital
Staining With Iodine and Toluidine Blue Solutions to Detect
and Delineate Oral Epithelial Dysplasia and Carcinoma
[Internet]. Vol. 65, Journal of Oral and Maxillofacial Surgery.
2007. p. 43.e36. Available from: http://dx.doi.org/10.1016/j.
joms.2007.06.331

Mehrotra R, Singh M, Thomas S, Nair P, Pandya S, Nigam NS,
et al. A cross-sectional study evaluating chemiluminescence
and autofluorescence in the detection of clinically innocuous
precancerous and cancerous oral lesions. ] Am Dent Assoc. 2010
Feb;141(2):151-6.

Oral and Maxillofacial Pathology Journal, Volume 14 Issue 1 (January—June 2023)



