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A B S T R A C T  

Background: Oral Squamous cell carcinoma (SCC) is highly prevalent in Pakistan than the rest of the world. Five-year survival rate 

is 80% if SCC is diagnosed at an early stage. The survival rate declines to 20% if diagnosed at a later stage. The objective of the 

present study was to find out the usefulness of oral brush cytology in detecting oral lesions. 

Material and Methods: In the present prospective observational study, 88 samples were collected from Maxillofacial Surgery Out-

Patient Department (OPD), Liaquat University Hospital and ISRA University Hospital from July 2015 to December 2015. After taking 

written informed consent, oral brush cytology was performed and stained with standard Papanicolaou (PAP) staining protocol. The 

biopsy of the patients was performed by standard protocols of oral biopsy and specimen preserved in 10% buffered formalin. Cross 

tabulation between diagnosis of brush cytology and biopsy of same patients was done and accuracy, sensitivity and specificity were 

calculated. 

Results: According to the distribution of patients on brush cytology, 59.1% patients were diagnosed with malignant tumors, whereas 

17.1% had benign tumors. On biopsy of the same patients, squamous cell carcinoma was confirmed in 72.7% and benign tumors 

were found in 17% of the patients. Comparison of brush cytology with biopsy of same patients revealed no significant difference. 

Accuracy, sensitivity and specificity of brush cytology of the oral cavity for detection of malignant tumor were calculated as 86.36%, 

81.25% and 100% respectively. Whereas accuracy, sensitivity and specificity of brush cytology of the oral cavity for detection of 

benign and inflammatory conditions were 100%. 

Conclusion: Oral brush cytology has good accuracy, sensitivity and specificity for detection of oral epithelial lesions and can be 

useful in early detection of oral cancer as well as other lesions. Moreover, as an easy-to-do, painless and non-invasive procedure, it 

can be a good screening method for detection of oral lesions. 
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I n t r o d u c t i o n  
 

Oral lesions are very commonly reported lesions in the 

world, including Pakistan. These lesions are broadly 

classified into inflammatory, benign, potentially malignant 

and malignant.1 Among malignant neoplasm, oral 

squamous cell carcinoma (OSCC) is the most common 

and constitutes 90% of all head and neck cancers, while 

other cancers are adenocarcinomas and salivary gland 

tumors.2,3 
 

In 2013, 1,35,000 people died from oral cancer, whereas 

in the year 1990, 84,000 people died from this disease, 

which means that the global burden of this disease is 
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increasing day by day.4,5 Five-year survival rate is 80% 

with an early stage diagnosis of the malignancy, whereas 

the survival rate declines to 20% if diagnosed at a late 

stage.6 Conventional method of diagnosing squamous cell 

carcinoma is biopsy of the lesion followed by a 

histopathological diagnosis.7 Most of the patients in our 

setup are habituated to tobacco, cigarette smoking, betel 

quid, areca nut and gutka. They usually present very late, 

when little can be done for them.8 Early diagnosis of 

cancer can be helpful in improving the five-year survival 

rate.8,9 
 

Oral brush cytology is a technique in which cells are 

obtained from a lesion by scrapping its surface and 

smears are made for cytopathological analysis. It has 

been introduced for diagnosis of oral lesions. It has 

certain advantages over biopsy. This technique is based 

on the principal that cancer cells are less cohesive and 

can easily be scraped off. Research studies in some parts 

of the world show exfoliative cytology as a diagnostic tool 

while some use fine needle aspiration cytology.10,11 
 

In the present study, brush cytology samples were 

collected from clinically detectable lesions followed by a 

standard biopsy of the lesion. Rationale of this study is to 

see the usefulness of oral brush cytology for detection of 

oral lesions. Oral brush cytology is not the routine practice 

of dental practitioners for detection of oral lesion. Through 

this study, we want to know about the accuracy, 

sensitivity and specificity of oral brush cytology for early 

detection of oral lesions. 

 

M a t e r i a l  a n d  M e t h o d s  

In this comparative experimental study, samples were 

collected by non-probability purposive sampling from 

Maxillofacial Surgery OPD of Isra Dental Hospital, Isra 

University Hyderabad and Oral and Maxillofacial surgery 

OPD, Liaquat University Hospital Hyderabad from July 

2015 to December 2015. Study was approved by ethical 

review committee of ISRA University Hospital. For 

calculation of sample size Yamane formula was used at 

confidence interval of 95% and 0.05 degree of 

variability12.Thus a total of 88 patients who presented with 

leukoplakia, erythroplakia or growth in oral cavity were 

included in the study. Patients with oral lesions in whom 

biopsy could not be done and those who refused to give 

consent were excluded from the study. 
 

The whole procedure was explained to the patients and 

written informed consent was taken. Oral brush cytology 

was performed by using tooth brush. The material was 

spread on a glass slide, then fixed in alcohol and stained 

with standard PAP staining protocol. The stained slide 

was observed under light microscope. Biopsy was 

performed using standard protocols of oral biopsy by the 

dental surgeon. Specimen was preserved in 10% buffered 

formalin. Gross examination was followed by staining the 

slides with Haematoxylin and Eosin stains for light 

microscopy. All the histopathological findings were 

recorded on a proforma. SPSS version 21.0 was used to 

analyze data. Categorical variables were analyzed using 

chi-square test. Means (±SD) were calculated for 

continuous variables and percentages and frequencies 

were recorded for categorical variables, respectively. Data 

was exhibited as graphs, tables and charts. P-value ≤ 

0.05 was described as significant. Accuracy, sensitivity 

and specificity were calculated by using the following 

formula.13 
 

Accuracy=True positives +True negatives x100 

                   Total number of patients 
 

Sensitivity=True positives                          x100 

                    True positives +False negatives 
 

Specificity=True negatives                        x100 

                    True negatives +False positives 
 

Whereas; 

True positive (TP) = Diagnosed as positive on both oral 

brush cytology and oral biopsy 

True negative (TN) = Diagnosed as negative on both oral 

brush cytology and oral biopsy 

False Positive (FP) = Diagnosed as positive on oral 

brush cytology and negative on oral biopsy       

False Negative (FN) = Diagnosed as negative on oral 

brush cytology but positive on oral biopsy. 
 

R e s u l t s  

According to the distribution of patients on brush cytology, 

17.1% had benign tumors (Figure 1) and 59.1% patients 

were found with malignant tumor (Figures 2 and 3). On 

biopsy of the same patients, squamous cell carcinoma 
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was confirmed in 72.7% and benign tumors were found in 

17% of the patients. Figure 4 reveals well differentiated 

squamous cell carcinoma on histology. Comparison of 

brush cytology with biopsy of same patients revealed no 

significant difference (Table I). 
 

 

True positive cases diagnosed as positive on both oral 

brush cytology and oral biopsy were 52, whereas true 

negative cases diagnosed as negative on both oral brush 

cytology and oral biopsy were 24 in number. There were 

no false positive cases diagnosed as positive on oral 

brush cytology and negative on oral biopsy. The false 

negative cases diagnosed as negative on oral brush 

cytology but positive on oral biopsy were 12 in number 

(Table 2).  
 

 

 

 

Figure 1: Oral brush cytology in a patient with benign oral 

lesion (using a tooth brush). 

The accuracy, sensitivity and specificity of oral brush 

cytology for malignant tumors were calculated and found 

to be 86.36%, 81.25% and 100% respectively. Whereas 

brush cytology for detection of benign and inflammatory 

conditions revealed that all the 15 cases of benign tumors 

and 06 cases as inflammatory were confirmed as benign 

and inflammatory on biopsy respectively without any 

variation. 
 

 

Figure 2: Gross appearance of an oral malignant lesion. 
 

 

Figure 3: Oral brush cytology smear showing malignant 

cell. 
 

 

Figure 4: Histological section showing well-differentiated 

squamous cell carcinoma (H&E; 40X) 

Table I: Comparison of oral brush cytology with oral biopsy in 
patients with oral lesions (n= 88) 

Diagnosis Oral brush 
cytology n (%) 

Oral biopsy 
n (%) 

P-value 

Malignant tumor   52(59.1) 64(72.7)  
 
 

0.89 

Benign tumor 15(17.1) 15(17) 

Suspicious for 
malignancy   

06(6.8) 00(0) 

Inflammatory 06(6.8) 06(6.8) 

Material 
inadequate  

09(10.2) 03(3.4) 

Table II: Distribution of patients diagnosed by oral brush 
cytology and biopsy (n= 88) 

Diagnosis by Oral brush 
cytology 

Diagnosis by Biopsy Total 

Yes No  

Yes 52(TP) 0(FP) 52 

No 12(FN) 24(TN) 36 

Total 64 24 88 
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D i s c u s s i o n  

Squamous cell carcinoma of the oral cavity constitutes 

90% of all oral cancers.1 The incidence of oral cancer is 

2% to 4% in the western countries while it is very high in 

south Asian countries like Pakistan and India. In India, 

OSCC accounts for 40% of all cancers,14 while in 

Pakistan the prevalence of oral cancer is highest than rest 

of the world.15 
 

The diagnostic accuracy of the brush biopsies was 

calculated in a study by Remmerbach et al16 reporting a 

sensitivity of 97.8% and specificity of 100%. Another 

study by Maraki and colleagues17 exhibited cytology along 

with DNA cytometry to be highly specific, sensitive and 

non-invasive technique resulting in 100% sensitivity. An 

additional study also established a high sensitivity 

(92.5%) and specificity (100%) of the cytological 

diagnosis for OSCC. Driemel et al18 estimated the oral 

brush biopsies performance by means of standard 

morphological analysis to detect OSCC and their 

respective precursor lesions, with a sensitivity of 79% and 

specificity of 93% respectively. In another study of 

Remmerbach and coworkers19 a high diagnostic accuracy 

of oral brush cytology in doubtful oral lesions was 

reported with a specificity of 99.5% and sensitivity of 

94.6%. Babshet et al20 stated that the oral brush cytology 

had a sensitivity of 71.4%, using oral CDx technique. A 

UK audit with hindsight established the specificity, 

sensitivity and negative and positive predictive rates of 

brush cytology in the diagnosis of pre-malignant lesions in 

112 cases exhibited a sensitivity of 71.4% in detection of 

OSCC or dysplasia. Present study is consistent with all 

these studies, as it shows an accuracy of 86.3%, 

sensitivity of 81.25% and specificity of 100%. 
 

Thus, oral brush cytology followed by biopsy and 

histopathological examination have a significant role in 

diagnosis and can be recommended for all patients 

exposed to risk factors of developing oral cancer, for 

example tobacco chewers. Oral brush cytology may as 

well be applied as a population screening test for early 

detection of squamous cell carcinoma of oral cavity. It can 

also help in follow up after operation. In this way oral 

brush cytology could help in improving the five-year 

survival rate. 

C o n c l u s i o n  

The present study concludes that oral brush cytology has 

good accuracy, sensitivity and specificity for detection of 

oral epithelial lesions and can be useful in early detection 

of oral cancer as well as other lesions. Brush cytology is 

an easy and painless procedure, and due to its non-

invasiveness can be a good screening method for 

detection of oral lesions. 
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