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Abstract
Background: Fine Needle Aspiration Cytolo-
gy (FNAC) has been widely accepted as an 
accurate and minimally invasive diagnostic 
procedure in the investigations of salivary 
gland masses. The aim of this study was to 
determine the accuracy of FNAC in the diag-
nosis of pleomorphic adenoma. Materials 
and methods: A cross sectional comparative 
study was carried out on a total of 28 patients 
with salivary gland swellings who underwent 
preoperative FNA examination. After surgical 
excision of tumours, all FNAC findings were 
subsequently verified with histopathological 
examination. All the necessary and relevant 
data were recorded methodically and meticu-
lously and statistical analysis was done by 
computer software device (SPSS-18 version). 
Results: On preoperative FNA examination, 
among the 28 cases, 19 (67.9%) cases were 
pleomorphic adenomas. On histopathologi-
cal examination, out of 28 cases, 20 (71.4%) 
cases were pleomorphic adenomas. Out of 
19 cases of pleomorphic adenomas diag-
nosed by cytology, 17 cases were confirmed 
by histopathology.  Remaining two cases re-
vealed different diagnosis. In three cases of 
pleomorphic adenomas diagnosed by histo-
pathology, the cytology revealed different di-
agnosis. In six cases of tumours other than 
pleomorphic adenoma there was agreement 
between cytological and histological diagno-
sis. The diagnostic sensitivity, specificity and 
accuracy of preoperative FNAC of pleomor

phic adenoma  were 85%, 75% and 82.1% re-
spectively. The Positive Predictive Value (PPV) 
and Negative Predictive Value (NPV) of FNAC 
were 89.5% and 66.7% respectively. Conclu-
sion: Fine needle aspiration cytology is a use-
ful preoperative diagnostic tool in evaluating 
Pleomorphic adenoma of salivary gland. 

Key words: Fine needle aspiration cytology; 
Pleomorphic adenoma; Histopathology.

Introduction

The pleomorphic adenoma is the most common 
salivary gland neoplasm. Eighty percent of tu-
mours that occur in the parotid gland are benign: 
of these, 75% are pleomorphic adenomas1. Ac-
cording to Neville (2002) pleomorphic adenoma 
accounts for 53% to 77% of parotid tumours, 44% 
to 68% of submandibular tumours and 38% to 
43% of minor gland tumours2. Most pleomorphic 
adenomas are easily identified because of their 
characteristic biphasic pattern, comprising epithe-
lial/myoepithelial cells and fibromyxochondroid 
stroma in varying proportions, ranging from pre-
dominantly epithelial types to predominant stro-
mal types. This wide spectrum of morphological 
patterns often presents a potential for errors in cy-
tological interpretations. If the epithelial pattern 
predominates in the aspirated material, then the 
tumour may be confused with and needs to be dif-
ferentiated from monomorphic adenoma, myoepi-
thelioma and adenoid cystic carcinoma3. Smears 
from pleomorphic adenoma with metaplastic squ-
amous cells and scant mucoid material may be 
misinterpreted as mucoepidermoid carcinomas4. If 
the myxoid material is abundant and epithelial 
cells sparse then it can be mistaken for a retention 
cyst5. A major diagnostic problem is differentia-
tion from adenoid cystic carcinoma as hyaline 
globules of basement membrane-like material can 
be found in occasional pleomorphic adenomas6.

Fine Needle Aspiration Cytology (FNAC) is a 
widely accepted tool for the preoperative diagno-
sis of salivary gland tumours as they are readily 
accessible7. The diagnostic accuracy of FNAC, 
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combined with its low cost, simplicity and low 
complication rate makes it an ideal preoperative 
procedure for assessing neoplastic lesions of saliva-
ry gland. Diagnostic accuracy of FNAC reported in 
most series, provided adequate and properly pre-
pared material is available, is 80% to 95%6.   FNAC 
is therefore, an accurate and recommended technique 
for the diagnosis of salivary gland tumours8.

FNAC as a primary tool in the diagnosis of pleo-
morphic adenoma is not being routinely used yet. 
With this background, the present study was un-
dertaken to determine the accuracy of FNAC in 
the diagnosis of  pleomorphic adenoma.

Materials and methods
This cross sectional comparative study was car-
ried out in the Department of Oral and Maxillofa-
cial Surgery, Dhaka Dental College Hospital, De-
partment of ENT and Head Neck Surgery and De-
partment of Pathology, Dhaka Medical College  
Hospital during a period of January 2007 to De-
cember 2008.

A total of 28 patients with clinically suspected 
salivary gland swelling of both major and minor 
salivary glands and those who gave informed writ-
ten consent and fit for surgery were included in 
the study. Patients having inflammatory swelling 
of salivary gland were excluded from this study. 
Each patient was explained about the purpose of 
the study. Consent was also taken for fine needle 
aspiration of tumour and photograph of the tu-
mour for the research purpose. Ethical clearance 
for the entire research procedure was obtained 
from appropriate authority. All the patients under-
went preoperative FNA examination. After surgi-
cal excision of tumours all FNAC findings were 
subsequently verified by histopathological exami-
nation.

The FNAC procedure was performed by experi-
ence cytopathologist using 23-25 gauge needle at-
tached to a 10 ml syringe. The specimen expelled 
on to slides, spread and immediately fixed with 
95% ethanol and/or by air-drying. The ethanol-
fixed cells and the air-dried cells were stained 
with Papanicoloau stain and May-Giemsa stain re-
spectively and examined under a microscope and 
cytological diagnosis was made. Histological di-
agnosis was made by subsequent surgical exci-
sion. All specimens of surgical excision were col-
lected in a container of 10% formalin as fixative. 

For microscopic examination routine paraffin sec-
tions were stained with hematoxylin and eosin 
staining method. 
All the necessary and relevant data regarding pa-
tient were recorded methodically and meticulous-
ly as far as possible in a prepared proforma. All 
cases were numbered chronologically and the 
same number was given to FNA slides and tissue 
sections for histopathological examination. All the 
relevant collected data were compiled on a master 
chart first. Statistical analysis of the results was 
done by computer software device (SPSS-18 ver-
sion).

Results
In this study, total 28 (30-60 years old) patients 
were included as participants, among whom 13 
(46.04%) were male and 18 (53.6%) were female 
involving five different age groups in both sexes. 

Table I  shows that in cytological findings, out of 
28 tumours 19 (67.9%) were pleomorphic adeno-
mas, 2 (7.1%) were monomorphic adenomas, 1 
(3.6%) was cystic lesion, 2 (7.1%) were myoepi-
theliomas, 2 (7.1%) were adenoid cystic carcino-
mas, 1 (3.6%) was mucoepidermoid carcinoma 
and 1 (3.6%) was malignant lesion (Suspicious). 
Table I also shows that in histopathological find-
ings, out of 28 tumours 20 (71.4%) were pleomor-
phic adenomas, 1(3.6%) was basal cell adenoma, 
1(3.6%) was Warthin tumour, 2(7.1%) were mu-
coepidermoid carcinomas, 2(7.1%) were adenoid 
cystic carcinomas, 1 (3.6%) was undifferentiated 
carcinoma and 1 (3.6%) was acinic cell carcinoma.  

Table II show that out of 19 cases of pleomorphic 
adenomas diagnosed by FNAC, 17 cases were 
confirmed by histopathology. In 2 cases diagnosed 
as pleomorphic adenoma on cytology, the histolo-
gy revealed different diagnosis. In three cases of 
pleomorphic adenomas diagnosed by histopathol-
ogy, the cytology revealed different diagnosis.  In 
6 cases of tumors other than pleomorphic adeno-
mas there was agreement between cytological and 
histological diagnosis. The finding is statistically 
highly significant (p <0.01).

Table III shows the diagnostic sensitivity, specific-
ity and accuracy of preoperative FNAC of pleo-
morphic  adenoma were 85%, 75% and  82.1% re-
spectively. The Positive Predictive Value (PPV) 
and Negative Predictive Value (NPV) of FNAC 
were 89.5% and 66.7% respectively. 
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Table I: Distribution of salivary gland tumours by 
FNAC & histopathological findings (n=28)

Fig 1 : Pleomorphic adenoma demonstrating the 
characteristic biphasic composition of epithelial 
cells & matrix material (Papanicolau x100)

Fig 2 : Histologic section of pleomorphic adeno-
ma. (H & E x 250)

Discussion
Pleomorphic adenoma, the most common salivary 
gland neoplasm, poses a diagnostic challenge to 
the cytopathologist as the tumor can present a 
wide spectrum of morphologic patterns9. They 
can be confused with a variety of tumours, such as 
adenoid cystic carcinoma, monomorphic adeno-
ma, myoepithelioma and others9,10.  FNAC has 

FNAC
Findings	
	

Pleomorphic
Adenoma	 17	 1	 -	 -	 1	 -	 -	 19
	 	 	 	 	 	 	 	 (67.9%)
Monomorphic 
adenoma	 1	 -	 -	 -	 -	 1	 -	 2
	 	 	 	 	 	 	 	 (7.1%)
Adenoid cystic 
carcinoma	 -	 1	 1	 -	 -	 -	 -	 2
	 	 	 	 	 	 	 	 (7.1%)
Mucoepidermoid 
carcinoma	 1	 -	 -	 -	 -	 -	 -	 1
	 	 	 	 	 	 	 	 (3.6%)
Myoepithelioma	 1	 -	 -	 -	 -	 -	 1	 2
	 	 	 	 	 	 	 	 (7.1%)
Cystic lesions	 -	 -	 1	 -	 -	 -	 -	 1
	 	 	 	 	 	 	 	 (3.6%)
Malignant lesions 
(not specified)	 -	 -	 -	 1	 -	 -	 -	 1
	 	 	 	 	 	 	 	 (3.6%)
Total	 20	 2	 2	 1	 1	 1	 1	 28
	 (71.1%)	 (7.1%)	 (7.1%)	 (3.6%)	 (3.6%)	 (3.6%)	 (3.6%)	

Ple
om

orp
hic

Ad
en

om
a

Ad
en

oid
 cy

sti
c 

ca
rci

no
ma

M
uc

oe
pid

erm
oid

 
ca

rci
no

ma
Un

dif
fer

en
tia

ted
ca

rci
no

ma
W

art
hin

 tu
mo

ur

Ac
ini

c c
ell

 
ca

rci
no

ma

Ba
sal

 ce
ll

ca
rci

no
ma

To
tal

 (%
)

Histopathological Findings

Cytological 	 Histological findings	 Total
findings	

	 Pleomorphic 	 Non pleomorphic 
	 adenoma	 adenoma	
Pleomorphic 
adenoma	 17 (TP)	 2 (FP)	 19
Non 
pleomorphic 
adenoma	 3 (FN)	 6 (TN)	 9
Total	 20	 8	 28

χ2 = 9.43,  p < 0.01, Highly significant

Table II : Correlation of cytological and 
histological findings.

Test	 Value	 95% CI
Sensitivity	 85.0%	 73.8-91.6
Specificity	 75.0%	 46.9-91.4
PPV	 89.5%	 77.6-96.4
NPV	 66.7%	 41.7-81.2
Accuracy	 82.1%	 66.1-91.5

Table III: Validity test
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been widely accepted as an accurate and minimal-
ly invasive diagnostic procedure in the investiga-
tion of salivary gland masses. Typical accuracy 
rates for salivary gland FNAB are reported as 
greater than 90%; however, false negative and 
false positive diagnosis do occur11,12. The reliabil-
ity of  FNAC in diagnosing pleomorphic adenoma 
has been reported as 89.5% - 96.2%13. 
In this study, majority of patients having pleomor-
phic adenoma belonged to the age group of 50-60 
years (30%)  followed by the age group of 40-50 
years (25%). The age range was 30-60 years with 
a mean age 44 years. This finding is almost simi-
lar to some other studies where Handa et al and 
Klijanienko  et al showed age range for pleomor-
phic adenoma in their study 12-70 years (Mean 
age 41 years) and 1-90 years (Mean age 49.9 
years) respectively14,15. Out of 20 patients having 
pleomorphic adenoma diagnosed by histopatholo-
gy 14 (70%) patients were female and 6 (30%) 
patients were male. The male to female ratio was 
1:2.3. Among the 20 cases of pleomorphic adeno-
mas, 13 (65%) were located in parotid gland, 5 
(25%) were located in palate and 2 (10%) were 
located in submandibular gland. 
Of the total 28 cases, 23 (85.71%) cases were diag-
nosed as benign lesion and 4 (14.28%) cases were 
diagnosed as malignant on cytological examination 
(Table I, Fig. 1). Among the 28 cases, 19 (67.9%) 
cases were pleomorphic adenomas, 2 (7.1%) cases 
were monomorphic adenomas, 1 (3.6%) was cystic 
lesion, 2 (7.1%) cases were myoepitheliomas, 2  
(7.1%) cases were adenoid cystic carcinomas, 1 
(3.6%) was mucoepidermoid carcinoma and 1 
(3.6%) was suspicious malignant lesion.
On histopathological examination, out of 28 cas-
es, 22 (78.57%) cases were diagnosed as benign 
and 6 (21.42%) cases were diagnosed as malig-
nant tumour (Table I, Fig. 2). Out of 28 cases, 20 
(71.4%) cases were pleomorphic adenomas, 1 
(3.6%) was basal cell adenoma and 1 (3.6%) was 
Warthin tumour, 2 (7.1%) cases were mucoepider-
moid carcinomas, 2 (7.1%) cases were adenoid 
cystic carcinomas, 1 (3.6%) case was undifferenti-
ated carcinoma and 1 (3.6%) case was acinic cell 
carcinoma.
The agreement (Table II) of cytological diagnosis 
with the histologic diagnosis was present in 17 
cases of pleomorphic adenomas.  Two cases diag-
nosed as pleomorphic adenoma in cytology, the 
histopathology revealed one case of adenoid cyst-
ic carcinoma and one case of Warthin tumour. 

Three cases diagnosed as pleomorphic adenomas 
on histology, the cytology revealed one case each 
of monomorphic adenoma, mucoepidermoid car-
cinoma and myoepithelioma. One case each of 
acinic cell carcinoma, basal cell adenoma and  un-
differentiated carcinoma were misinterpreted on 
cytology as monomorphic adenoma, myoepithe-
lioma, suspicious malignant lesion respectively. 
Two cases of mucoepidenmoid carcinomas were 
misinterpreted as adenoid cystic carcinoma and 
cystic lesion on cytology. One case of adenoid 
cystic carcinoma was correctly diagnosed on cy-
tology.
Out of 19 cases of pleomorphic adenomas diag-
nosed by cytology, 17 cases were confirmed by his-
topathology.  In two cases diagnosed as pleomor-
phic adenomas on cytology, the histology revealed 
different diagnosis. In three cases of pleomorphic 
adenomas diagnosed by histopathology, the cytolo-
gy revealed different diagnosis. In six cases of tu-
mours other than pleomorphic adenoma there was 
agreement between cytological and histological  di-
agnosis. The diagnostic sensitivity, specificity and 
accuracy of preoperative FNAC of pleomorphic ad-
enoma were 85%, 75% and 82.1% respectively. The 
Positive Predictive Value (PPV) and Negative Pre-
dictive Value (NPV) of FNAC were 89.5% and 
66.7% respectively. The association between cyto-
logical and histological findings was found statisti-
cally highly significant (p < 0.01).
The results of the present study is comparable 
with other studies where the diagnostic accuracy 
ranged from 80.4% to 98%, sensitivity from 
56.5% to 97.6% and specificity from 94% to 
100%16. In a study carried out by Fernandes et al 
the diagnostic accuracy of  FNAC of pleomorphic 
adenoma was 87.5%, the sensitivity was 90.3% 
and specificity was 80%16. These results were 
slightly higher than that of the present study, may 
be due to the FNAC result that is highly depend-
ent on both operator experience and interpretative 
skills of the cytopathologists.

Limitations
One of the limitations of this study is small sam-
ple size with short duration of the study period. 
Moreover, the wide spectrum of morphological 
patterns of pleomorphic adenoma often presents a 
potential risk for errors in cytological interpreta-
tions and the accuracy of FNAC is highly depend-
ent on both operator experience and interpretative 
skills of cytopathologist.
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Conclusion
The present study indicates that the FNAC is a re-
liable, simple, time saving, safe and inexpensive 
method for diagnosis of pleomorphic adenoma of 
salivary gland. FNAC is a highly specific and sen-
sitive   technique for evaluation of pleomorphic 
adenoma. The diagnostic accuracy of FNAC com-
bined with its low cost, simplicity and low com-
plication rate makes it an ideal preoperative pro-
cedure for assessing pleomorphic adenoma and 
guiding treatment. 
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