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Concordance between cytopathology 
and incisional biopsy in the diagnosis of 
oral squamous cell carcinoma

Abstract: Oral cytopathology is a simple, non-invasive technique that 
could be used for early detection of oral premalignant and malignant 
lesions, but the effectiveness of this diagnostic approach remains contro-
versial. The aim of this study was to evaluate the sensitivity, specificity, 
positive and negative predictive values, and accuracy of cytopathology 
for diagnosing oral squamous cell carcinoma (OSCC) and the diagnostic 
concordance between cytopathological and histopathological diagnoses. 
The study enrolled 172 patients at outpatient clinics who presented with 
oral lesions suspicious of malignancy. All patients underwent oral cyto-
logical scrapes followed by an incisional biopsy. Of 148 cases that were 
histopathologically diagnosed with OSCC, the cytopathological method 
diagnosed 123 positive cases and resulted in a suspicion of OSCC in 16 
patients. Based on these data, the sensitivity was 83.1%, the specificity 
was 100.0%, the positive predictive value was 100.0%, the negative pre-
dictive value was 49.0%, and the accuracy was 85.5%. The diagnostic 
concordance between histopathological and cytopathological examina-
tions was 83.1% for OSCC and 85.7% for non-neoplastic lesions. The 
results indicate that cytopathological diagnosis had good concordance 
with histopathological diagnosis and showed high sensitivity, specificity, 
positive predictive value, and accuracy. We conclude that the sensitivity 
of oral cytopathology is sufficient to justify its use as a diagnostic screen-
ing test and to confirm the malignant nature of epithelial cells, mainly 
for the classification of OSCC. Therefore, cytopathology may be a re-
liable method for referring patients who require diagnosis of suspected 
oral cancer for starting treatment.

Descriptors: Carcinoma, Squamous Cell; Mouth; Sensitivity and 
Specificity.

Introduction
Despite the wide use of cytopathological methods in many special-

ties of medicine, oral cytopathology is still controversial.1 Although many 
studies have been carried out, different opinions have been reported re-
garding the effectiveness of cytopathology as a diagnostic method for 
oral squamous cell carcinoma (OSCC) and oral premalignant lesions.2,3

Several studies have demonstrated the effectiveness of cytopathology 
for the diagnosis of oral premalignant lesions and OSCC,1,3–5 and Fontes 
et al.1 stated that oral cytopathology is a reliable diagnostic tool for the 
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referral of patients for immediate treatment. Despite 
good results, however, few physicians and dentists 
use this method for routine diagnosis of oral can-
cer.1 Moreover, no standardization exists for the 
cytopathological classification of oral premalignant 
and malignant lesions,1 as exists for the cervix. 

To investigate the effectiveness of conventional 
cytopathology for the diagnosis of OSCC, this study 
aimed to evaluate its sensitivity, specificity, positive 
and negative predictive values (PPV and NPV), and 
accuracy, and the diagnostic concordance between 
cytopathological and histopathological diagnoses of 
OSCC in patients with oral lesions clinically suspi-
cious of malignancy.

Methodology
This study was approved by the research ethics 

committee of the School of Medicine, Fluminense 
Federal University (UFF), Niterói, Brazil. The study 
sample consisted of 172 patients with oral lesions 
clinically suspicious of malignancy who sought 
treatment in the outpatient clinic of oral diagnosis 
at Antônio Pedro University Hospital / UFF, Niterói, 
Brazil, and from other outpatient clinics enrolled in 
this study from 2002 to 2010. 

Each patient was given a clinical examination. 
For conventional smears, the oral lesions were 
scraped with a cytobrush device by applying pressure 
and rotation. The cells were immediately smeared on 
a clean frosted glass slide and fixed in 95% ethanol. 
Then, an incisional biopsy was performed, and the 
specimen was fixed in 10% formalin.

The cytopathological smears were stained with 
the Papanicolaou method. Biopsy specimens were 
embedded in paraffin, and 5-µm thick sections were 
obtained from paraffin blocks and stained with 
hematoxylin-eosin (H&E) according to the proto-
col established by the anatomic pathology service 
of the Antônio Pedro University Hospital / UFF. The 
smears were evaluated at different times by three 
independent pathologists, and discordant results 
were reviewed and discussed until a consensus was 
reached. The cytopathological criteria were: 
• necrosis, 
• atypical squamous cells, 
• hyperkeratosis, 

• hyperchromasia, 
• increased nuclear / cytoplasmic ratio, 
• anisocytosis, 
• multinucleation, 
• nuclear molding, 
• nuclear pleomorphism, 
• karyomegaly, 
• anisokaryosis, 
• abnormal chromatin pattern, 
• irregular nuclear membrane, 
• thickened nuclear membrane, 
• multiple nucleoli, 
• macronucleoli, 
• prominent nucleoli, and 
• atypical mitotic figures. 

Based on these criteria and the absence of cyto-
pathological classification of oral premalignant and 
malignant lesions, the cytopathological results were 
grouped by nuclear and cellular features, according 
to the protocol established by Fontes et al.1 as fol-
lows: 
• positive for squamous cell carcinoma, 
• positive for carcinoma, 
• positive for malignancy, 
• suspicious for squamous cell carcinoma, 
• positive for epithelial dysplasia, 
• negative for malignancy, and 
• inadequate material for cytopathological analy-

sis.

Slides containing histopathological sections were 
evaluated according to the morphologic criteria es-
tablished by the World Health Organization.6 The 
results obtained with the cytopathological and his-
topathological methods were compared to assess the 
degree of concordance.

Statistical analysis 
Binary proportions were assessed with the bino-

mial test. The concordance between cytopathologi-
cal and histopathological diagnoses was assessed by 
the proportions of coincident diagnoses. The diag-
nostic tests were evaluated by the parameters of sen-
sitivity, specificity, PPV, NPV, and accuracy. These 
estimates are presented as point estimate (%) ± 95% 
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• 16 (9.3%) suspicious for squamous cell carcinoma, 
• 10 (5.8%) positive for epithelial dysplasia, 
• 7 (4.1%) negative for malignancy, and 
• 8 (4.6%) inadequate material for cytopathologi-

cal analysis (Table 1). 

Of the 148 cases histopathologically diagnosed 
as OSCC, the cytopathological method diagnosed 
123 cases and was suspicious in 16 cases. Of the 
seven NNLs, six were confirmed by cytopathology. 
Considering only cases in which the cytopathologi-
cal method confirmed the diagnosis, the diagnostic 
concordance between histopathological and cytopa-
thological examinations was 83.1% for OSCC (95% 
confidence level, confidence interval 77.1%–89.1%) 
and 85.7% for NNL (95% confidence level, confi-
dence interval 59.8%–100.0%). In both cases, the 
proportions were significantly different according to 
the binomial test (50%–50%) (p = 0.005).

Considering only the OSCC results, statistical 
tests for evaluating the quality of cytology as a diag-
nostic method for OSCC showed no false positive or 
false negative cases (because no OSCC was cytopa-
thologically diagnosed as negative for malignancy) 
and 123 true positive cases (Table 1). Based on these 
data, the sensitivity was 83.1%, the specificity was 
100.0%, the PPV was 100.0%, the NPV was 49.0%, 
and the accuracy was 85.5% (Table 2). 

confidence interval. Statistical significance was es-
tablished at the level of 0.05 (5%). 

Results
The sample included 172 patients (114 men, 58 

women) age 20 to 93 years old. The histopathologi-
cal diagnoses were: 
• 148 (86.0%) squamous cell carcinomas, 
• 2 (1.2%) basaloid squamous cell carcinomas, 
• 2 (1.2%) verrucous carcinomas, 
• 1 (0.6%) spindle cell carcinoma, 
• 1 (0.6%) adenosquamous carcinoma, 
• 1 (0.6%) mucoepidermoid carcinoma, 
• 1 (0.6%) basal cell adenocarcinoma, 
• 9 (5.2%) epithelial dysplasias, and 
• 7 (4.0%) non-neoplastic lesions (NNL). 

The cases that were considered NNL were diag-
nosed as: 
• non-specific mucositis (n = 5), 
• lichen planus (n = 1), and 
• necrotizing sialometaplasia (n = 1).

The cytopathological results were distributed as 
follows: 
• 123 (71.5%) positive for squamous cell carcino-

ma, 
• 8 (4.6%) positive for carcinoma, 

Table 1 - Comparison of cytopathological and histopathological diagnoses.

Cytopathological diagnosis
Total

SCC Carcinoma Malig Susp ED Neg IM

Histopathological 
diagnosis

Squamous cell carcinoma 123 2 - 16 2 - 5 148

Basaloid squamous cell carcinoma - 2 - - - - - 2

Verrucous carcinoma - - - - 2 - - 2

Spindle cell carcinoma - 1 - - - - - 1

Adenosquamous carcinoma - 1 - - - - - 1

Mucoepidermoid carcinoma - 1 - - - - - 1

Basal cell adenocarcinoma - 1 - - - - - 1

Epithelial dysplasia - - - - 6 1 2 9

Non-neoplastic lesion - - - - - 6 1 7

Total 123 8 - 16 10 7 8 172

SCC = positive for squamous cell carcinoma; Carcinoma = positive for carcinoma; Malig = positive for malignancy; Susp = suspicious for squamous cell 
carcinoma; ED = positive for epithelial dysplasia; Neg = negative for malignancy; IM = inadequate material for cytopathological analysis.
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Grouping the cases diagnosed as positive for 
OSCC and positive for carcinoma, the sensitivity 
was 84.0%, the specificity was 100.0%, the PPV was 
100.0%, the NPV was 39.0%, and the accuracy was 
85.5% (Table 2).

Discussion
The high mortality rate for oral cancer is due to 

several factors, but unquestionably we believe that 
the most important reason is a delay in diagnosis. 
Oral lesions are easily accessible; therefore, OSCC 
should be identified early because early diagnosis 
is also important for effective treatment. However, 
patients are often diagnosed with advanced-stage 
disease. In most cases, diagnosis is delayed because 
the patient does not seek treatment or does not have 
easy access to professionals to diagnose the disease.

The oral cytopathology method is a simple, non-
invasive, relatively painless, and rapid diagnostic 
technique.2 Therefore, it is suitable for routine ap-
plication in screening programs, early analysis of 
suspicious lesions, and post-treatment monitoring 
of malignant lesions.1,3,5 The real value of this tech-
nique for the early detection of OSCC is controver-
sial. Although many studies have demonstrated the 
value of oral cytopathology as a diagnostic tool for 
OSCC,1,3–5,7 other professionals disagree with its ap-
plication.8,9 

In the present study, cytopathology confirmed 
the histopathological diagnosis in 83.1% of OSCC 
cases, and good diagnostic concordance was ob-
served between histopathological (gold standard) 
and cytopathological methods. Furthermore, the 
cytopathological method resulted in at least a sus-
picion of a malignant lesion in 95.3% of cases (123 
positive for OSCC, 2 positive for carcinoma, and 16 

suspicious for OSCC). Considering only those cases 
with sufficient material for analysis (five cases were 
excluded because of insufficient material), the diag-
nostic concordance was 98.6%.

In our previous study, which included 50 pa-
tients, 74.0% of all cases showed concordance be-
tween histopathological and cytopathological meth-
ods for the diagnosis of OSCC.1 Using these two 
methods, Roco Pérez et al.7 showed 97.6% (40 / 41) 
coincident diagnoses, and Driemel et al.10 identified 
approximately 80% of oral malignancies. However, 
Campagnoli et al.11 confirmed the diagnosis in only 
44.1% of 19 patients with oral carcinoma.

In the several studies that analyzed the applica-
tion of cytopathology as a diagnostic method for 
oral cancer,2,4,5,7–17 the sensitivity ranged between 
71.4% and 100.0%, specificity between 3.0% and 
100.0%, PPV between 10.6% and 100.0%, NPV 
between 60.0% and 100%, and accuracy between 
13.2% and 96%.7–10,12–17 Our results are within the 
limits reported in the literature, and we observed 
high sensitivity and accuracy with maximum values 
of specificity and PPV. 

The discrepancy among the values in these stud-
ies can be explained by differences in study design.18 
In our opinion, many factors contribute to the dif-
ferences in these results: 
• non-standardization of the technique, 
• different methods of statistical analysis, 
• non-representative samples, 
• different instruments to collect the sample (brush 

biopsy, wooden spatula, metal spatula, plastic 
spatula, toothbrush), 

• different methods (conventional cytology, liquid-
based cytology, computer-assisted analysis), 

• different sample collection sites, 

Table 2 - Estimated values and confidence intervals (CI) of conventional cytopathology as a method of diagnosis. 

Cytopathological 
diagnosis

Values Sensitivity Specificity 
Positive  

predictive value
Negative 

predictive value
Accuracy 

Positive for squamous 
cell carcinoma

Point estimates 83.1% 100.0% 100.0% 49.0 % 85.5%

95% CI (77.1%–89.1%) (86.2%–100.0%) (97.0%–100.0%) (35.0%–63.0%) (80.2%–90.7%)

Positive for squamous 
cell carcinoma and 

positive for carcinoma

Point estimates 84.0% 100.0% 100.0% 39.0% 85.5%

95% CI (78.2%–89.7%) (80.6%–100.0%) (97.2%–100.0% (24.1%–54.0%) (80.2%–90.7%)
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• differences in the professional who performed 
the smear, 

• inadequate cellularity of the smear and, mainly, 
• the experience of the pathologist. 

Another important criterion that could affect the 
results is what is considered a positive case.9 Some 
studies consider “atypical” cases as showing positive 
results. In our opinion, atypical or dysplastic cases 
should not be considered positive because, if clas-
sified this way, these lesions should be treated the 
same as malignant lesions. For statistical analysis, 
we prefer to consider these results as negative cases. 

In the present study, false positive or negative 
cases were not observed. Although the results dem-
onstrated low NPV (49.0%), no OSCC was diag-
nosed by the cytopathological method as negative 
for malignancy. The low NPV can be explained by 
the fact that it was necessary to group the results 
into two categories to perform the correct statistical 
analysis: 
• cases in which the cytopathological diagnoses 

were not conclusive for OSCC (i.e., positive for 
carcinoma, suspicious for OSCC, epithelial dys-
plasia, and insufficient material for analysis) and 

• cases in which the cytopathological diagno-
ses were conclusive for OSCC (i.e., positive for 
OSCC). 

The cytopathological method is not intended as a 
substitute for histopathology because the main goal 
is not to evaluate the same spectrum of abnormali-
ties as histopathology and because the methods are 
not mutually exclusive but complementary.11,18,19 In 
fact, the histopathological examination constitutes 
the gold standard for diagnosing oral cancer and 
oral premalignant lesions.20 We believe, however, 
that in these lesions the histopathological method 
should always be performed when the cytopatholog-
ical diagnosis is not conclusive, i.e., suspicious for 
OSCC or positive for epithelial dysplasia. When the 
cytopathological diagnosis is conclusive for OSCC, 
this result should be used to refer the patient to the 
oncology center for therapy, reducing the time be-
tween diagnosis and treatment. 

The limitations of the cytopathological technique 

include the risk of false-negative results if the col-
lected sample is superficial,12 if only keratinized cells 
from well-differentiated and keratotic lesions are 
observed in smears, and cases of malignant lesions 
with little nuclear atypia.3,21 In the present study, we 
recognized these limitations in two cases of well-
differentiated OSCC and two verrucous carcino-
mas, which presented with a cytopathological result 
of epithelial dysplasia. Many studies have utilized a 
specialized stiff brush, which collects a transepithe-
lial sample and avoids superficial samples.2,9,13,16

Another limitation of conventional oral cytol-
ogy is the small number of cells in the smear. We at-
tempted to understand why cytopathology was not 
conclusive in some OSCC cases in our results, and 
we found that the majority of these smears showed 
low cellularity. Therefore, an adequate sample is es-
sential for a morphological evaluation to yield repre-
sentative findings.20,22 We believe that if the sample 
is obtained by a professional who performs a high-
quality oral examination, carefully selects the best 
site and type of procedure to collect the sample, and 
if the sample is analyzed by an experienced patholo-
gist, the rate of inadequate sample can be reduced, 
as in our study, which showed a low rate of inade-
quate sampling for cytopathological analysis (4.6%). 

Conclusion
Our results indicate that conventional cytopa-

thology had good diagnostic concordance with the 
histopathological method and also showed high 
sensitivity, specificity, PPV, and accuracy. The sen-
sitivity of oral cytopathology is sufficient to justify 
its widespread use not only as a diagnostic screen-
ing test but also to confirm the malignant nature of 
the epithelial cells, mainly for the classification of 
lesions that are OSCC. Therefore, cytopathology 
could also be used as a reliable method for referring 
patients who require diagnosis of suspected oral 
cancer for starting treatment.
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