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Abstract 
Background: Oral and oropharyngeal malignancy such as squamous cell carcinoma is the most 
common malignancy standing among the ten most common malignancy in the world. India is one of 
the countries having one of the highest incidences of oral cancer in the world. Personal habits 
related to tobacco like smoking, chewing guthka, alcohol consumption are the major etiologic 
factors, although the oral cancer risk may increase with poor oral hygiene, diet, nutritional status, 
sexual behaviour and genetic factors. The present study was undertaken to evaluate the knowledge, 
attitude, and practice about exfoliative cytology among dental practitioners in Kanpur city.  
Materials and Method: A pretested cross-sectional questionnaire survey was conducted among 
dental practitioners of Kanpur city. Sample size was determined as 100 and the questionnaire 
containing 10 closed-ended questions  were administered to the participants. Descriptive statistics 
were used to analyze the data.  
Result: On analyzing the questionnaire, it was found that majority of them were aware of biopsy but 
only 26% knew that exfoliative cytology can be performed in high risk cases as a preliminary 
screening. 78% knew that it is a non-invasive technique and can detect early carcinogenesis but only 
22% of the participants were confident in performing exfoliative cytology in their clinic. Even though 
most of the dentists came across tobacco users regularlythey did not perform exfoliative cytology in 
their practice because of lack of information and training regarding the procedure. About 92% of the 
participants felt that there is a need to update their knowledge regarding potentially malignant 
disorders and the process regarding exfoliative cytology procedures and other diagnostic aids.  
Conclusion: This survey identified several deficiencies in the knowledge among the dentists 
regarding cytology as a diagnostic aid in early oral cancer detection. This emphasises the need 
formore education and training through CDE and oral cancer detection work shops so as to improve 
the confidence and ability of the dentists in this regard. 
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Introduction 
Oral and pharyngeal cancer, grouped 
together, is the sixth most common cancer in 
the world with the annual estimated 
incidence of around 275,000 for oral.1India 
accounts for about 86% of the world’s oral 
cancer and its recurrence rate is 25%. About 

90% of oral carcinomas are squamous cell 
carcinoma. About 70% of oral cancer patients 
are seen in advanced stages.2Oral cancer 
incidence and mortality rates vary widely 
across the world. It is important to diagnose 
oral cancer in its early stages, since the 
management of small and localized tumors 
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involves less morbidity and mortality than 
more advanced-stage disease, where 
treatment must be more aggressive. Indeed, 
the stage in which the disease is diagnosed is 
directly correlated to long-term survival.3,4,5  
Diagnostic aids in the evaluation of oral 
mucosal lesions can serve an important role 
by identifying lesions that need to be biopsied 
in spite of a “benign” appearance.6Oral 
exfoliative cytology (EC) is a rapid and 
practical complementary test that can be used 
in the diagnosis of various diseases, mainly 
squamous cell carcinoma, potentially 
malignant and pre-malignant disorders and it 
also helps in periodic monitoring of the 
dysplastic areas.  
The history of exfoliative cytology dates back 
to 1860 when Bhale described the 
morphology of malignant cells in sputum of 
oropharyngeal carcinoma. The use of 
exfoliative cytology was restricted to 
gynaecological diagnosis. Papianacolaou and 
Traut introduced new methods of staining and 
collection of specimens. Montgometry and 
Von Haam were the first to examine the 
application of cytology in oral cavity.7The 
general practitioners  both medical and dental 
can play a pivotal role by screening and early 
diagnosis of the premalignant and malignant 
lesions as most of the oral lesions are seen by 
them. Despite easy accessibility of oral cavity 
for examination8oral cancer still remains the 
most debilitating and disfiguring of all 
malignancies. 9 
Exfoliative cytology is a very simple, minimally 
invasive, rapid technique that requires no 
anesthesia, Therefore it has better patient’s 
acceptance which helps dental professionals 
in diagnosing as well as in conducting long-
term follow-up.10It is advantageous by two-
fold because of its rapid processing and 
screening of the specimen that results in 
saving of the precious time and it adds a 
certain amount of objectivity in the process of 
arriving at a diagnosis.  
Awareness of Oral cancer, its early detection, 
prevention and knowledge about recent 
trends among dentists is one of the best ways 
to manage oral cancer11Kanpur being the 

largest city in Uttar Pradesh is a home to 
sizable number ofdentists who offer dental 
services to a large population. Dentists being 
the leader in oral health care play a very 
pivotal role in early identification, treatment 
or referral of suspected oral lesions. Hence 
the present study was undertaken to assess 
the self-reported knowledge, attitude, 
expertise and practice regarding the early 
detection of oral cancer and exfoliative 
cytology among dental practitioners in Kanpur 
city so as to to explore potential educational 
needs if any. 
 
MATERIALS AND METHOD 
A cross-sectional, questionnaire-based survey 
on dentists in Kanpur (U.P) was undertaken. 
Dental surgeons practicing in Kanpur, (U.P) 
and Dental interns who were working as 
junior doctors in private clinic where included 
in this study. Participants who volunteered 
after knowing about the study design and 
willingness to participate in the study were 
included. Dental surgeons practicing out of 
Kanpur, (U.P) and Dental interns who were 
not working as junior doctors in private clinic 
where excluded in this study. Participation 
was voluntary and participants were informed 
that they could withdraw at any time and that 
their responses would be anonymous and 
treated confidentially. Upon entry, all 
participants signed a declaration of informed 
consent. The study was ethically cleared by 
the college ethical clearance committee. A 
pretested questionnaire consisting of 10 
questions adapted from previously validated 
items that have been applied in similar studies 
with modifications to suit the local 
population, especially in the area of risk 
factors associated with the disease was 
distributed among 100 randomly selected 
dentists. The questionnaire consisted of 
questions related to knowledge, awareness, 
and practice of exfoliative cytology technique 
among dental practitioners. The study was 
carried for a period of one month.  
The data management and statistical analysis 
were performed using the statistical software 
SPSS version 20.0 
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RESULTS 

Graph 1: Routine examination of oral mucosa done 
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Graph 2: Special test performed in high-risk cases. 

 

 
Graph 3: Is exfoliative procedure an invasive procedure. 

 
 

 
Graph 4: Fixation of sample required. 
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Graph 5: Best instrument used for sample in cytology. 

 
 
 

 
Graph 6: Best fixation for smear. 
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Graph 7: Confidence to perform exfoliative cytology. 

 
 

 
Graph 8: Class of cytology in which biopsy is mandatory. 
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Graph 9: Need for additional training. 

 
 
 

 
Graph 10: Format of training preferred. 

 
On analyzing the questionnaire survey, it was 
found that 85% of dentists were doing 
screening of oral mucosa apart from chief 
complaint of the patient daily in their practice 
and 15% attended only to the chief complaint 
of the patient and not examining the oral 
mucosa on routine basis. (Graph 1) 
On enquiring about the routine tests 
performed in suspected or high risk cases, 
72% biopsy, 26 % exfoliative cytology and 2% 
did not know how to manage the case. (Graph 
2) 

About 78% feel that exfoliative cytology is not 
an invasive procedure, 17% of the participants 
feel that it is an invasive procedure and 5% 
are not sure about it (Graph 3).  
About 90% of the participants feel that it is 
necessary to fix the sample before sending for 
analysis, 8% feel fixation is not required and 
2% are not sure about the procedure. (Graph 
4),  
About the best instrument to use in scrape 
cytology icecream stick 25%, metal spatula 
15%, cotton swab 28% and only 32% 
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participants responded for Oral cytobrush. 
(Graph 5) 
Regarding the type of fixative 45% of the 
participants answered formalin which is 
inappropriate, 25% of the participants 
answered alcohol as the fixative, 11% as 
isotonic saline, 5% as distilled water, and 14% 
as dextrose normal saline (Graph 6).  
About 88% of the participants were not 
confident to perform exfoliative cytology in 
their clinics and only 22% of the participants 
were confident to perform the procedure 
which shows that majority of the dental 
practitioners were not confident to perform 
exfoliative cytology in their clinic (Graph 7).  
Regarding the class of cytology in which 
Biopsy was mandatory, 6% of the participants 
responded for Class I, 15% for Class II, 18% for 
class I & II and 61% for Class III and above. 
(Graph 8) 
About 92% of the participants feel that they 
need to update their knowledge regarding 
potentially malignant disorders and exfoliative 
cytology procedure, whereas only 8% felt that 
it was not required for general practice in 
dentistry. (Graph 9) 
Regarding the format of training preferred, 
28% of the participants responded CDE, 22% 
seminar, 8% by participating in organized 
research and 42% felt that training regarding 
diagnosis and management of potentially 
malignant disordersshould be given at 
undergraduate level. (Graph 10) 
 
DISCUSSION 
This survey reports the overall self-reported 
knowledge, attitude, expertise and practice 
regarding the early detection of oral cancer 
andexfoliative cytology among dental 
practitioners in Kanpur city. The results were 
definitely of great concern as it showed a 
deficit in knowledge regarding diagnosis and 
management of oral potentially malignant 
disorders and oral cancer. 
The oral cavity is easily accessible to routine 
screening and clinical examination for 
malignant changes and therefore these 
changes should be detected and diagnosed at 
early stages for proper management and 
treatment. But in our study, although all the 
dentists were aware of the importance of 

screening of oral mucosa on routine patient 
visit, it was found that only 85% of dentists 
were doing screening of oral mucosa apart 
from chief complaint of the patient daily in 
their practice and 15% attended only to the 
chief complaint of the patient. The reason 
being some felt that they were not trained 
enough while some considered it as time 
consuming.  
On enquiring about the routine tests 
performed in suspected or high risk cases, 
72% biopsy, 26 % exfoliative cytology and 2% 
did not know how to manage the case. 
Adjunctive techniques such as brush biopsies, 
chemiluminescence, tissue auto-fluorescence, 
and toluidine blue staining are suggested to 
increase clinicians ability to differentiate 
between the benign changes and the 
dysplastic/malignant changes also in 
identifying the areas of dysplasia that is not 
visible to the naked eye. 12 
Though it is not a definitive method, 
exfoliative cytology (EC) remains one of the 
simple and non invasive methods for 
detecting dysplasia in the suspicious and the 
innocuous looking lesions in the Indian 
setup.13Oral exfoliative cytology though not a 
substitute for biopsy can be a powerful tool 
for its early detection. Dental Surgeons can 
play a great role in this direction. About 78% 
feel that exfoliative cytology is not an invasive 
procedure, 17% of the participants feel that it 
is an invasive procedure and 5% are not sure 
about it.  
About 90% of the participants felt that it is 
necessary to fix the sample before sending for 
analysis, 8% felt fixation is not required and 
2% were not sure about the procedure.In the 
present study regarding the type of fixative 
45% of the participants answered formalin 
which is inappropriate, 25% of the 
participants answered alcohol as the fixative, 
11% as isotonic saline, 5% as distilled water, 
and 14% as dextrose normal saline.  This data 
definitely suggests that many dentists may be 
confusing exfoliative cytology with biopsy 
where we use formalin to fix the specimen. 
Silva et al in their study when enquired 
regarding the fixative, the answers were also 
grouped into appropriate (ethanol and 
ethanol/ ether, 43.18% of the answers) and 
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inappropriate (formaldehyde and distilled 
water, among others). Formaldehyde was 
selected as the fixative of choice by 19.9% of 
the sample 13. 
About the best instrument to use in scrape 
cytology icecream stick 25%, metal spatula 
15%, cotton swab 28% and only 32% 
participants responded for Oral cytobrush.In a 
survey by Horowitz et al. who reported that 
96.9% of the dental clinics lacked the 
necessary armamentarium required in 
performing exfoliative cytology procedure. 14 
A similar study assessed the oral cancer 
knowledge, attitude, and the screening 
practices among 240 dental practitioners in 
Bengaluru city 15 68% claimed to be 
adequately trained to carry out oral cancer 
diagnosis, whereas in our study, only 22% of 
participants were confident to perform 
exfoliative cytology procedure. 88% of the 
participants in our study were not confident 
about the procedure so were not practising it 
in their clinics which shows that majority of 
the dental practitioners were not trained 
enough. 
Regarding the various classes of cytology 
reports in which Biopsy was mandatory, 6% of 
the participants responded for Class I, 15% for 
Class II, 18% for class I & II and only 61% 
participants responded  for Class III and 
above. This data emphasizes on the fact that 
not only the dentists be trained to perform 
oral exfoliative cytology, they should be aware 
of the interpretation of the cytology reports 
which is very crucial for proper management 
of the suspected patients.  
About 92% of the participants in our study felt 
that the reason for not performing exfoliative 
cytology procedure was that they were not 
trained enough and they need to update their 
knowledge regarding potentially malignant 
disorders and exfoliative cytology procedure. 
Only 8% felt that it was not required for 
general practice in dentistry as they could 
refer suspicious cases to oral cancer centres.  
 In our study regarding the format of training 
preferred, 28% of the participants responded 
CDE, 22% seminar, 8% by participating in 
organized research and 42% felt that training 
regarding diagnosis and management of 
potentially malignant disorders should be 

given at undergraduate level. The results 
suggests the need for training programs to be 
conducted not only in identifying oral cancer 
and its prevention, it also emphasizes on 
additional training needs to improve the 
knowledge to interpret cytology reports 
among undergraduates. 
Davis and colleagues in 2010 suggested that 
dental colleges provide only “basic Knowledge 
-curricula that rarely incorporate effective, 
behaviourally- based components affecting 
long-term change“, and emphasized the 
importance of and need for new strategies 
regarding tobacco preventive activities.16Al-
Maweri et al, (2015) felt that emphasis on 
hands-on training for oral cancer 
examinations is critical for improving dental 
students’ skills and confidence in this area. In 
their study, more than 85% of students 
admitted that they need further information 
regarding oral cancer. 17A comparative study 
of instructional methods by Clark et al., 
reported that utilizing both video and 
interactive practice improved the clinical 
expertise, knowledge, and confidence in oral 
cancer examination.18Continuing educational 
courses, workshops, and specialized training 
for cancer screening camps should be 
emphasized in all dental institutions. 
 
CONCLUSION 
Although dental surgeons of Kanpur showed a 
reasonable level of knowledge regarding oral 
cancer, this survey identified several 
deficiencies in the knowledge among the 
dentists regarding cytology as a diagnostic aid 
in early oral cancer detection.One of the main 
limitations of this type of research is that the 
response may differ from what they actually 
practise. Outcome of the study may get 
biased because some may have given socially 
acceptable answers. Although anonymous 
nature of questionnaire may have minimized 
the error to some extent. However this study 
revealed the need for a more structured 
teaching program, and a need to reinforce the 
current undergraduate dental curriculum not 
only in regards to early detection and 
prevention of oral cancer but also improve 
their knowledge to interpret cytology reports. 
All these measures once practiced will 
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definitely decrease the incidence of cancer 
morbidity, mortality and increase the 
percentage rate of survival in oral pharyngeal 
cancer patients. 
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