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evaluation of dentists’ knowledge of 
the use of oral exfoliative cytology in 
clinical practice

Abstract: Oral exfoliative cytology (EC) is a rapid and practical comple-
mentary test that can be used in the diagnosis of various diseases. The 
objectives of this study were to assess dentists’ knowledge of EC and to 
disseminate information on the technique. The study included 240 den-
tists from the city of Anápolis (Goiás, Brazil) who answered a question-
naire regarding demographic data and data relating to EC and who then 
received information on the technique. The data revealed that 26.92% of 
the dentists did not know about EC. Among those who reported knowl-
edge of EC, 33.91% did not know the procedures for performing the 
technique, and 85.38% had no experience with EC. In addition, 54.09% 
of the answers regarding the instrument used to collect the material and 
56.82% of the answers concerning suitable fixatives were inappropriate. 
Although 73.02% of the dentists adequately identified the pathologies 
for which EC is recommended, it was concluded that the respondents 
had poor knowledge of EC. There is a need to increase dentists’ aware-
ness of this subject and of EC’s use in diagnostic practices.

Keywords: Cytodiagnosis; Dentist’s Practice Patterns; Questionnaires; 
Oral Medicine.

introduction
Exfoliative cytology (EC) is a complementary test that can be used 

to diagnose various oral diseases, such as squamous cell carcinoma,1,2,3,4 
potentially malignant disorders,5 pemphigus, herpes, paracoccidioido-
mycosis, candidiasis and hairy leukoplakia,6 as well as to assist in moni-
toring dysplastic areas.7 In addition to oral biopsy, which is the gold stan-
dard for oral diagnosis, EC is a simple and rapid technique that is inex-
pensive and minimally invasive and requires no anesthesia; thus, EC is 
well received by patients,1 which helps professionals in diagnosing and 
conducting follow-up.

The EC procedure can be started by rinsing the mouth with water 
to remove food debris and mucus. The cells are collected, preferably 
using a metal spatula or a cytobrush, and the material is placed on a 
glass slide (smear). After fixation of the smear, the slides are sent for 
cytological analysis.8

Oral cancer still has high levels of incidence and mortality in Bra-
zil, where most cases are diagnosed at later stages of the disease.9 
However, many dentists have shown a lack of interest in or a lack of 
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knowledge of this topic,9,10 and there is a need for 
interventions in professional education. Faced 
with this situation, we evaluated dental profes-
sionals’ knowledge regarding this complementary 
test. In addition, we disseminated information on 
EC techniques.

methodology
Two hundred forty dentists from the city of Aná-

polis, the third largest city in the state of Goiás (Bra-
zil) with 335,032 inhabitants,11 participated in this 
study. The project was approved by the Research 
Ethics Committee of the Universidade de Taubaté - 
(Unitau ─ 078/09).

A self-administered questionnaire was developed, 
pre-tested and hand-delivered to the participants. It 
consisted of multiple-choice and open questions and 
was divided into two parts: the first part referred to 
the professional’s profile, and the second part referred 
to his or her knowledge about EC. After the partici-
pants completed the questionnaire, information was 
provided to them in the form of a printed manual. 
The data were tabulated using Sphinx software 
(Sphinx Brazil, Canoas, Brazil), version 5.1.0.4. After 
ascertaining the frequencies, knowledge of EC was 
correlated with the variables of sex, field of practice 
and education level using the chi-square test, t-test 
or Kruskal-Wallis test at a 5% level of significance. 
Odds ratios (ORs) were calculated for statistically 
significant cases.

Table 1. Percentage of the sample and numbers of individuals who reported knowledge of EC in each field of practice.

Field Percentage of participants* Knowledge of EC**

General Practice 76.49% (n = 179) 125 of 179

Dentistry 33.33% (n = 78) 55 of 78

Prosthodontics 20.51% (n = 48) 37 of 48

Endodontics 18.18% (n = 44) 30 of 44

Orthodontics 16.23% (n = 38) 21 of 38

Periodontics 12.82% (n = 30) 24 of 30

Implant Dentistry 11.96% (n = 28) 25 of 28

Pediatric Dentistry 11.11% (n = 26) 17 of 26

Functional Jaw Orthopedics 5.98% (n = 14) 11 of 14

Dental Radiology and Imaging 4.27% (n = 10) 9 of 10

Maxillofacial Surgery and Traumatology 5.55% (n = 13) 13 of 13

*Percentages of research participants (N = 234) in each field of practice. n is the number of subjects who chose the option. Some participants 
chose more than one alternative. **Number of individuals who reported knowledge of EC in each field of practice.

Results
A total of 240 questionnaires were collected, but 

234 were considered because six dentists not prac-
ticing in the city of Anápolis were excluded. Several 
participants failed to answer some of the questions.

Sample profile
Among the 234 respondents, there was a majority 

of women (58.1%), and the mean age was 36.14 ± 10.51 
years (n = number of respondents to the question, 
n = 233, range 22-68 years). The mean time in dental 
practice was 11.90 ± 9.27 years (n = 230, range 1-37 
years). The frequencies relative to field of practice 
are shown in Table 1.

Regarding education level, the answers were 
grouped into three categories: sensu stricto gradua-
tion (Master’s and doctoral degrees and postdoctoral 
training), non-sensu stricto graduation (refresher and 
specialization programs) and no graduate degree. 
The percentages of the professionals sampled in each 
category were as follows: 8.1% (n = number of partici-
pants who chose the option, n = 19), 62.4% (n = 146) 
and 28.6% (n = 67), respectively. Two participants 
(0.85%) did not answer this question.

Knowledge of ec
When asked whether they knew what EC is, 73.07% 

of the sample (n = 171) responded yes. No statistical 
difference in claiming knowledge was observed with 
regard to sex (χ2 = 0.034, p = 0.854). The mean time 
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in dental practice in the group that reported knowl-
edge of EC was 11.86 ± 8.82 years, and the mean in 
the group that did not report knowledge of EC was 
12 ± 10.5 years. No statistical difference in knowledge 
claimed was observed with regard to time in dental 
practice (t-value: 0.10; p = 0.924).

The individuals with sensu stricto graduate degrees 
(94.74%) reported more knowledge of EC than individ-
uals who attended other types of graduate programs 
(68.49%) (χ2 = 5.68, p = 0.017). The OR was calculated, 
and the odds of the group with sensu stricto graduate 
degrees declaring knowledge of EC was 8.28 times 
greater than that of the group with education from 
other types of graduate programs (OR = 8.28, 95% 
confidence interval [CI] 1.073 ≤ OR ≤ 63.918). The 
numbers of individuals who reported knowledge 
of EC relative to the field of practice are shown in 
Table 1. A statistical difference was found among 
fields of practice with regard to assertions of knowl-
edge about EC (Kruskal-Wallis = 187.306, p = 0.044). 
After applying Dunn’s post hoc test, it was found that 
individuals who performed surgery and implants 
more frequently reported knowledge of EC (100% 
and 89.29%, respectively) than those in the field of 
orthodontics (55.26%). The OR was calculated in 
comparing the implant dentistry and the ortho-
dontics groups, and the odds of the implant den-
tistry group declaring knowledge of EC was 6.746 
times greater than that of the orthodontics group 
(OR = 6.746, 95%CI 1.736 ≤ OR ≤ 26.221). The OR was 
calculated for the comparison between the surgery 
and orthodontics groups, and the odds of the sur-
gery group declaring knowledge of EC was 10.524 
times greater than that of the orthodontics group 
(OR = 10.524, 95%CI 1.248 ≤ OR ≤ 88.746).

The second part of the questionnaire ascertained 
actual knowledge of EC and was answered only by 

those who had responded that they knew what EC is. 
The results regarding the knowledge of procedures for 
performing EC, prior experience with the technique 
and the need for a mouth rinse are shown in Table 2.

Among the participants who reported the need 
for a mouth rinse, the products listed were saline 
(41.86%, n = 18), chlorhexidine (27.90%, n = 12), water 
(20.93%, n = 9) and other (13.95%, n = 6), and 9.3% 
(n = 4) did not answer.

Answers regarding the sampling instrument, the 
fixative and the pathologies that can be diagnosed 
using EC were classified as appropriate or inappro-
priate. Some respondents marked more than one 
answer, and others failed to answer some of the ques-
tions (42.10% did not answer the sampling instru-
ment question, 33.90% did not answer the question 
regarding fixative, and 29.20% did not answer the 
question regarding pathologies). The non-answers 
were included with the inappropriate answers in 
the analysis because we believe that individuals did 
not answer due to a lack of knowledge. The percent-
ages of appropriate answers and inappropriate/non-
answers are reported relative to the total number of 
answers and not to the number of respondents who 
answered this part of the questionnaire.

Appropriate answers regarding the sampling 
instruments were spatulas, plastic, metal or wood 
spatulas and brushes (45.91% of answers), and inap-
propriate answers included cotton swabs, blades and 
scalpels, among others. Regarding the fixative, the 
answers were also grouped into appropriate (ethanol 
and ethanol/ether, 43.18% of the answers) and inap-
propriate (formaldehyde and distilled water, among 
others). Formaldehyde was selected as the fixative of 
choice by 19.9% of the sample. Regarding the pathol-
ogies for which EC might be indicated, appropriate 
answers (carcinomas, paracoccidioidomycosis, pem-

Table 2. Percentage of the sample (N = 171) regarding the following variables: knowledge of the procedures for performing 
EC, prior experience and the need for a mouth rinse before EC.

Variables

Answers Knowledge of the procedures for performing EC Prior experience Need for a mouth rinse

Yes 61.98% (n = 106) 10.52% (n = 18) 25.15% (n = 43)

No 33.91% (n = 58) 85.38% (n = 146) 50.29% (n = 86)

Did not answer 4.09% (n = 7) 4.09% (n = 7) 24.56% (n = 42)

n is the number of subjects who chose each option.
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phigus, candidiasis, herpes, actinomycosis or ulcer-
ations) accounted for 73.02% of the answers, while 
the remainder consisted of inappropriate answers 
(fibroma, mucocele, periodontitis, caries, all of the 
options mentioned and any unidentified lesion). 
The answer ‘leukoplakia’ was excluded from the 
analysis due to controversy regarding the use of EC 
for the diagnosis of leukoplakia. The most frequent 
answers were oral cancer (49.10% of the sample), 
leukoplakia (46.78% of the sample) and candidiasis 
(40.40% of the sample).

Table 3 shows the values of χ2 and p after the com-
parison between educational levels and appropriate and 
inappropriate/non-answers to the questions regarding 
the sampling instrument, the fixative and the patholo-
gies for which EC is indicated. Regarding the fixative 
variable, statistical significance was found only when 
comparing the answers of individuals with non-sensu 
stricto graduation and no graduate degree. Individu-
als with no graduate degree indicated appropriate 
fixatives in 55.56% of the answers, while those with 
non-sensu stricto graduate training did so in 36.27% of 
their answers. The odds of the group with no graduate 
degree answering appropriately was 2.196 times higher 
than that of the non-sensu stricto graduate degree group 
(OR = 2.196, 95% CI 1.122 ≤OR ≤ 4.298).

Table 4 shows the results of the Kruskal-Wallis test 
to compare the different fields of practice/specialties 
with regard to answers regarding the sampling instru-
ment, fixative and pathologies for which EC is indicated.

discussion
It was observed that 58.1% of the sample were 

women, corroborating data regarding the feminiza-

tion of dentistry in Brazil, a finding that is consistent 
with the entry of more women into higher education.12

None of the participants reported practicing oral 
medicine, which demonstrates a lack of this type of 
training in the region. General practitioners might 
not feel comfortable performing simple diagnostic 
procedures. Information, including that which was 
disseminated with this study, would help to demys-
tify this specialty practice.

Among those who claimed to know what EC is, 
61.98% claimed to be familiar with the procedures 
for performing EC, but only 10.52% had prior experi-
ence. The high percentage of inappropriate answers 
to questions about the need for a mouth rinse, the 
sampling instrument, the fixative and the indicated 
pathologies could indicate a lack of knowledge about 
the subject in the portion of the population that 
reported knowing what EC is.

The need for a mouth rinse prior to the application 
of EC is a controversial subject. While some authors 
have used a mouth rinse to remove food debris and 
mucin,5,13,14 others have not reported using this pro-
cedure.2,7,15 The purpose of using a mouth rinse is to 
remove food debris and mucus, and this removal can 
be achieved with the use of saline or water. Mouth-
washes can alter test results even 1 hour after use.16

A cytobrush, wooden spatula, metal spatula and 
cotton swab, among others, are the instruments that 
have been cited in the literature for EC material col-
lection.5,8,17,18,19 The answer “cotton swab” was con-
sidered to be an inappropriate answer because few 
epithelial cells can be collected with this instrument, 
possibly due to its non-adhesive surface.19 The most 
cited instrument was the wooden spatula; however, 

Table 3. Values of χ2 and p after comparisons between education levels and the variables of sampling instrument, fixative and 
pathologies for which EC is indicated.

Sensu stricto x non-sensu stricto Non-sensu stricto x no 
graduate degree

Sensu stricto x no graduate 
degree

Sampling
Instrument

χ2 0.01 3.095 1.414

p 0.921 0.078 0.234

Fixative χ2 0.436 5.357 0.669

p 0.509 0.021* 0.414

Pathologies χ2 0.933 0.061 0.541

p 0.334 0.805 0.462

*p < 0.05.
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using a wooden spatula can result in inadequate 
material being collected because the wood can absorb 
part of the sample, thereby reducing the quality of 
the smear. Some authors have recommended moist-
ening the wooden spatula to prevent dehydration 
of the site to be sampled.17 The use of the cytobrush 
provides more even distribution of cells on the glass 
slide as compared to the wooden spatula,19 resulting 
in a smear with better homogeneity and cellularity 
than with a metal spatula.18

Formaldehyde was indicated by 19.9% of the sample 
as the fixative of choice for EC, which suggests that 
many dentists could be confusing EC with biopsy.

It was found that 73.02% of the answers regarding 
the pathologies for which diagnosis can be facilitated 
with the use of EC were appropriate, which indicates 
that, although there is little technical knowledge of 
EC techniques, the professionals did have knowledge 
about its indications.

Some individuals answered that EC is indicated 
for the diagnosis of leukoplakia, while others did 
not. As has been indicated in the literature, this sub-
ject is controversial, and we could not classify this 
answer as appropriate or inappropriate. Therefore, 
we decided to exclude that option from our analy-
sis. There are two reasons for this controversy: first, 
the diagnosis of leukoplakia is made by exclusion; 
and second, leukoplakia is a clinical entity that can 
present with different histological, molecular and 
genetic patterns.20,21 The use of EC in leukoplakia 
has been questioned because the lesion is keratotic 
and non-ulcerated; these characteristics are associ-
ated with a contraindication of the technique. How-
ever, EC can be used for selecting the best area for 
biopsy in large leukoplakia lesions. Some authors 
have supported the use of EC in leukoplakias and 

have argued that signs of dysplasia and malig-
nancy can be detected in the upper layers of the 
squamous epithelium due to the migration of cells 
from the basal layer. Thus, the degree of nuclear 
abnormality in the surface layers would reflect the 
degree of atypia of the entire epithelial thickness.22 
Other authors have stated that this method is not 
appropriate in cases of hyperkeratotic lesions, in 
which the collected cells might not be representa-
tive for EC analysis.2

Some techniques have been incorporated into the 
concept of diagnostic cytology to increase the sensi-
tivity and specificity of the test because these param-
eters have been questioned by some authors.2 Brush 
biopsy is a modification of EC, in which a brush is 
used, with pressure applied until bleeding is observed 
so that cells can be collected from all of the epithelial 
layers.13 The morphological analysis of the cells has 
been complemented by various techniques, such as 
DNA cytometry and the Oral CDX® system (which 
uses a brush biopsy and computer-assisted cell anal-
ysis),15,23 as well as the use of centrifuged samples.5

Regarding the assertion of knowledge of EC, a sig-
nificant difference was found between individuals 
who performed maxillofacial and implant surgery 
and orthodontists. This difference might have been 
due to a more in-depth discussion of topics related to 
pathology and diagnosis in surgery programs. Our 
results showed that more than 80% of individuals 
who worked with the diagnosis of oral lesions and 
surgery reported knowing what EC is. When mak-
ing comparisons between different education levels 
with regard to the professionals who gave appropri-
ate answers, there was only a statistical significance 
regarding the fixative. The professionals without 
graduate degrees gave a greater number of appro-
priate answers than professionals with non-sensu 
stricto graduate educations, which might have been 
related to the tendency of specialists to focus on their 
own specialties and to have less interest in others.

conclusion
The fact that 26.92% of the dentists did not know what 

EC is and that among those who reported knowledge, 
33.91% did not know the procedures for performing 
EC, and 85.38% had no prior experience, demonstrates 

Table 4. H and p values from the Kruskal-Wallis test com-
paring the different fields of practice/specialties and the 
variables of sampling instrument, fixative and pathologies 
for which EC is indicated. 

H p

Sampling Instrument 5.655 0.843

Fixative 3.422 0.970

Pathologies 12.712 0.240
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that the EC is not a technique that dentists generally 
consider. Furthermore, 54.09% of the answers regard-
ing sampling instruments and 56.82% of the answers 
about fixatives were inappropriate among dentists who 
claimed to know what EC is. These findings prompt us 

to conclude that dentists have poor knowledge of EC, 
despite being able to name pathologies adequately for 
which EC is indicated in 73.02% of cases. Our findings 
thus highlight the need to increase dentists’ knowledge 
of EC and its use in diagnostic practices.
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