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Abstract
Introduction: Early detection of a premalignant or malignant oral
lesions promises to improve the survival and the morbidity of patients
suffering from these conditions. Oral exfoliative cytology (OEC) is
a non-invasive method that is well accepted by the patient, and is
therefore, suitable for screening at-risk population for early diagnosis
of oral cancer. Objective: The purpose of this study is to investigate
the value of OEC in the detection of oral premalignant and malignant
lesions. Material and methods: In this hospital-based case-control
study, cytological scrapes from buccal mucosa were obtained from 100
individuals, of whom 50 were patients with oral lesions ascertained
as “cases” and 50 were clinically healthy volunteers ascertained
as “controls”. All patients with oral lesions were also subjected to
oral biopsy and histological examination. Results: Out of 50 cases
studied, histopathology showed the presence of: Oral squamous cell
carcinoma OSCC (n = 28), leukoplakia (n = 8), dysplasia (n = 3),
and benign normal lesions (n = 11). In cytology, a specificity of 100%,
sensitivity of 93% and accuracy of 92% were obtained for OSCC.
Leukoplakia gave a specificity of 100%, a sensitivity of 87.5%, and an
accuracy of 95%. Conclusion: Despite the small number of cases in
this study, OEC is a useful method for detecting oral premalignant
and malignant lesions. OEC can detect a number of pathological
conditions that require management.
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Introduction

Material and methods

Ora l ca ncer is one of t he most common
malignancies as well as a major cause of cancer
morbidity and mortality, worldwide [21]. Most
oral cancers are squamous cell carcinomas,
a nd t he va st majorit y of ora l squa mous
cel l ca rci nomas a re preceded by precu rsor
lesions t hat ca n be present as leukopla kia,
erythroplakia, or erythroleukoplakia [14, 17].
M icroscopic a l ly, t hese lesions may e x h ibit
ora l epit hel ia l dyspla sia, a h istopat holog ic
diagnosis cha racterized by cellula r cha nges
a nd maturationa l disturba nces indicative of
developing malignancy [22]. Oral cancer is one
of the major health problems in the Sudan, due
to the habit of use of Toombak, which is known
to contain high level of the potent carcinogenic
component of the Tobacco Specific Nitrosamine
(TSN) [11]. The risk for cancer of the oral cavity
among Toombak users was high (RR 7.3-73.0fold) [9]. Early detection of a premalignant or
cancerous oral lesion promises to improve the
survival and the morbidity of patients suffering
from these conditions. Oral Exfoliative Cytology
(OEC) is a non-a g g ressive technique t hat is
well accepted by the patient, and is therefore
an attractive option for the early diagnosis of
ora l ca ncer, including epit helia l at y pia a nd
squamous cell carcinoma [5, 15]. In a study
from Suda n, ora l scrape smea r cy tolog ica l
analysis has been proposed as a useful early
dia g nost ic met hod for epit helia l at y pia a nd
therefore also for malignant oral lesions [1].
D e spite t he i mprovement s i n t he met ho ds
used for collecting ora l cy tologica l materia l
t his met hodolog y still presents problems in
diagnosing oral cancer. Problems are mainly due
to the existence of false negatives obtained as
a result of a non representative sample as well
as the subjectivity of the cytological evaluation
[19]. The purpose of this study was to evaluate
the atypical cellular changes, as predictors for
ora l preca ncerous a nd ca ncerous lesions by
means of exfoliative cytolog y assessment and
to assess the correlation of cytological findings
of the oral lesions to the clinically normal oral
mucosal epithelium.

In this hospital-based case-control study,
cytological scrapes of buccal mucosa were obtained
from 100 individuals, of whom 50 were patients
with oral lesions ascertained as “cases” and 50
were clinically healthy volunteers ascertained
as “controls”. All patients with oral lesions were
also subjected to oral biopsy and histological
examination. Two specimen types (biopsy or
cy tologica l smea r) were obta ined from each
case; hence, only one specimen type (cytological
specimen) was taken from each cont rol. A ll
participants were asked to sign a written consent
form before taking the specimen.

Biopsy
A biopsy was taken from each patient with
oral lesion after the surgical operation, then
placed in 10% buffered formalin and sent to the
laboratory for histopathology.
Biopsies with 5-mm diameter thickness were
selected for tissues required for histopathology.
These biopsies were processed in tissue processing
machine up to the paraffin wax embedded blocks
were prepared.
Sections of 5 µm thickness were obtained
from forma lin-fi xed pa ra ffin wa x embedded
tissues using a rotary microtome. Sections were
stained using Hematoxylin and Eosin adopting
Mayer’s procedure.

Cytological smear
Using a flat wooden tongue spatula, cytological
smears were collected from all patients without
apparent oral lesions. The surface epithelium was
scraped and cells were collected, immediately
smeared on a cleaned frosted end glass slide,
fixed in 95% ethanol for 15 minutes and then
t ra nsferred to t he laborator y at t he Facult y
of Medical Laboratory Science, University of
Khartoum for further processing. Smears were
further treated according to Papanicolaou method.
Smears were hydrated in descending ethanol
concentrations of 95% through 70% to distilled
water, 2 minutes in each. For nuclear staining,
smears were treated with Harris’s Haematoxylin
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for 5 minutes, rinsed in distilled water and
differentiated in 0.5% aqueous hydrochloric acid
for 10 seconds to remove excess stain particles and
then immediately rinsed in distilled water to stop
decoloration. Thereafter, smears were stained blue
in alkaline water for 4 seconds and dehydrated in
ascending ethanol concentrations of 70% through
two changes of 95%, 2 minutes in each. For the
cytoplasmic staining, smears were treated with
Papanicolaou Orange G6 solution for 2 minutes,
rinsed in 95% ethanol and treated in Papanicolaou
EA50 staining solution for 3 minutes. Finally, the
smears were dehydrated in 95% through absolute
ethanol, cleared in Xylene and then mounted in
the DPX (Distrene Polystyrene Xylene) mount.
The assessment of cytological atypia was done
using criteria described by Ahmed et al. [1]. The
presence of two or more of the following features
indicates cytological atypia: nuclear enlargement
associated with increased nuclear cytoplasmic
ratio, hyperchromatism, chromatin clumping with
moderately prominent nucleolation and irregular
nuclear borders, bi or multinucleation, increase
keratinization and scantiness of the cytoplasm
and variations in size and/or shape of cells and
nuclei.

Results
In this hospital-based case-control study
a total of 100 individuals were studied, their
ages ranging from 18 to 78, with a mean age

of 45 years. The female male ratio was 1:1.3.
All smears taken from the clinically healthy
controls (n = 50) were found normal by cytology.
Of the 50 cases, OSCC (n = 28), Leukoplakia
(n = 8), dysplasia (n = 3) and Normal change
(n = 11) were diagnosed by histopathology. In
cytologically and histopathologically positive
cases, cytology confirmed the histopathological
diagnosis of OSCC in 27/28; all negative cases by
histopathology were found negative in cytology. Of
the 8 patients diagnosed as having leukoplakia
by histopat holog y, seven were confirmed as
leukopla kia by cy tolog y. The t hree cases of
dysplasia in histopathology were detected with
dyskaryosis in cytology.
Of the 50 patients, 32 (64%) were males and
18 (36%) were females. Out of 39 (100%) neoplastic
conditions, 27 (69%) were diagnosed in males.
The vast majority of the OSCCs were found
in the lips followed by tongue, buccal mucosa,
con st it ut i n g 8 (28.5%), 7 (25%), 4 (14.3%)
respectively, as shown in table I. Leukoplakia
cases were increasingly identified in gingiva,
tongue and buccal mucosa, constituting, 4 (50%),
2 (25%), 2 (25%), respectively. Two of the cases
of dysplasia were found on buccal mucosa and
the remaining one was found on the gingival
aspects. Features of bacterial infection, fungal
i n fect ion a nd i n f la m mator y i n f i lt rate were
found in 20 (40%), 1 (2%), and 17 (34%) of the
cases correspondingly, hence, such factors were
identified in 3 (6%), 1 (2%) and 9 (18%) of the
controls respectively.

Table I – Correlation between pathological patterns and anatomic site

Anatomic site
Tongue
Gingiva
Buccal mucosa
Mandible
Lips
Sublingual
Maxillary antrum
Jaw
Floor of the mouth
Jaw-gingival
Gingival-labial
Total

Normal
1
0
55
1
3
1
0
0
0
0
0
61

Pathological patterns
OSCC
Leukoplakia
7
2
2
4
4
2
0
0
8
0
1
0
1
0
2
0
1
0
0
0
2
0
28
8

Dyskaryosis
0
0
2
0
0
0
0
0
0
1
0
3

Total
10
6
63
1
11
2
1
2
1
1
2
100
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Eleven (39.3%) of the cases of OSCC and 3
(37.5%) of the cases of leukoplakia were found to
have strong history of Toombak dipping (Local
made smokeless tobacco). Moreover, two patients
of the total five patients with a history of cigarette
smoking were diagnosed with OSCC, as indicated

in table II. These 13 cases of OSCC and the three
of leukoplakia associated with tobacco use were
revealed as habit practice for more than ten years.
Furthermore, all those cases were found to dip
Toombak or smoke cigarette for a frequency of
more than 10 times or 10 cigarettes per day.

Table II – The relationship between tobacco habits and pathological patterns

Habits

Pathological
Patterns

Toombak dippers

Non-f dippers

Smokers

Non-smokers

Normal
OSCC
Leukoplakia
Dyskaryosis
Total

2 (13%)
11 (68%)
3 (19%)
0
16

9 (26%)
17 (50%)
5 (15%)
3 (9%)
34

3 (60%)
2 (40%)
0
0

8 (18%)
26 (58%)
8 (18%)
3 (6%)
45

Discussion
Oral cancer is the most common cancer and
constitutes a major health problem in developing
countries, representing the leading cause of death
[16]. Accordingly, in this study, the frequency of
oral cancer among patients with oral lesions is
very high. In the Sudan, snuff, locally known
as Toombak, was introduced approximately 400
years ago. The use of Toombak plays a significant
role in etiology of oral squamous cell carcinomas
(OSCCs), as it contains high level of the unusual
potent carcinogenic component of the tobacco
(TSN) [6, 7, 12]. All of the cases of oral cancer in
this study were defined as OSCC. Notably, many
studies have reported a strong association between
Toombak use and OSCC [4, 8, 10]. Accordingly,
the majority of OSCC lesions were found in lips
and tongue, but variable intraoral site for OSCC
have been extensively reported [13, 18, 24]. Males
represent the great majority of patients with oral
lesions in the current study. However, it was well
established that oral cancer is gender exclusive in
the Sudan, due to the fact that Toombak use is
uncommon among females, since it was considered
as a social stigma in the Sudan [2].
Detection of high-risk oral premalignant lesions
and intervention at premalignant stages might
represent a success towards reducing the mortality
and morbidity associated with OSCC. Histological
examination of tissue remains the gold standard
for diagnosis and identification of malignant oral
lesions. Biopsy is an invasive technique with surgical
implications, technique limitations for professionals
and psychological implications for most patients.

Consequently, exfoliative cytolog y has gained
importance as a rapid and simple method. It is
well known that diagnostic oral exfoliative cytology,
despite being a useful, cost-effective and convenient
tool in the diagnosis of oral precancerous and
cancerous lesions, is not yet applied as widely as
cervical cytology. Despite the small number of cases
in this study, we think that, OEC has a reliable
accuracy, and may be a useful screening tool for
the diagnosis of oral premalignant and malignant
lesions. Cytological scrapes from the clinically
healthy volunteers were taken and labeled with
those taken from the cases, in such a way that the
investigator was not able to know the related link
of the smear under examination. This is, however,
added more reliability measures to our findings.
As early diagnosis is of great importance for oral
SCC, oral exfoliative cytology, a simple, painless
and inexpensive method has become a preferred
method for both early diagnosis of the lesion and
for establishing quantitative techniques [20]. The
most challenging lesions of the oral cavity are
the dysplastic lesions which are clinically often
diagnosed as leukoplakias.[3] However, the highest
specificity and sensitivity measures in this study
suggest that, OEC can be the preferred method
for screening of oral mucosal lesions. It was found
that, 4.5% of clinically benign-appearing lesions
have dysplastic or carcinomatous features [23].
Thus, cytological screening of the patients, at high
risk of oral neoplastic lesions and without any
macroscopically apparent oral lesion, can be of
tremendous importance.
Although there is a significant increase in the
frequency of patients presenting oral lesions in the
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Sudan (most related to Toombak use), there is no
study assessing the value of OEC in comparison
to histopathology. However, there were two studies
reported from the Sudan, applying OEC as a
diagnostic or screening method for identification of
cytological atypia. The first study assessed by OEC
showed cytological atypical changes in apparently
healthy individuals (Toombak users, cigarette
smokers or Non-tobacco users). It has been proposed
that, oral scrape smear cytological analysis is a
useful early diagnostic method for epithelial atypia
[1]. The second study applied OEC for the diagnosis
of oral cancer and only those diagnosed as having
OSCC were confirmed by histopathology [2].
In conclusion, oral cancer is on the increase in
our setting and therefore there is need for public
awareness, screening of all at-risk people, and early
detection of the lesion through implementation of a
national oral screening program. OEC is an accurate,
simple, rapid, less invasive and relatively painless
method, and is therefore, well accepted by patients,
suitable for population screening programs and for
early diagnosis of suspect oral lesions.
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