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Abstract: Fine needle aspiration cytology (FNAC) is a valuable adjuvant to
preoperative assessment in patients with salivary tumors. The study aimed at studying
the cytological features of benign and malignant salivary gland tumors, improving the
diagnostic accuracy by using immunocytochemistry and correlating it with
histopathology. A total of 46 salivary gland tumors including twenty three cases each
of benign and malignant tumors with available histology were included in the study.
We studied 23 benign tumors, Pleomorphic Adenoma comprised 86.7% of all benign
tumors and rest three cases were diagnosed as Warthin’s tumors. Positive correlation
with histology was obtained in 95% in Pleomorphic adenoma and 100% in Warthin’s
tumors. Twenty three malignant salivary gland tumors comprised 11 Mucoepidermoid
carcinoma,10 Adenoid cystic and 2 Acinic Cell Carcinoma. Positive cytohistological
correlation was established in eight out of eleven Mucoepidermoid carcinoma
(Diagnostic Accuracy=72.7%) and all cases of Adenoid cystic and Acinic cell
carcinoma. Diagnostic accuracy of FNAC for malignant tumors was 95.65%. Our
study shows that FNAC is a highly sensitive and specific technique for diagnosis of
salivary gland tumors. Immunocytochemistry can act as adjuvant in diagnosing
salivary gland tumors, however it did not help in improving the diagnostic accuracy of
FNAC in our study .Kappa value of 0.88 in our study indicated an excellent agreement
between typing of salivary gland tumors on FNAC and histopathology.

Keywords:  Fine needle aspiration cytology, salivary gland tumors,
immunocytochemistry.
INTRODUCTION MATERIALS AND METHODS
Salivary gland cancers represent The study included forty six salivary gland

approximately 6% of head and neck cancers and about
0.3%-0.5% of all malignancies[1]. Salivary glands are
generally not subjected to incisional or core needle
biopsy because of the risk of fistula formation & in case
of neoplasm, of tumor implantation[3]. Role of FNAC
for the diagnosis of salivary gland tumors is emerging
day by day. It speeds up the diagnostic process and is a
valuable adjuvant to preoperative assessment in patients
with salivary tumors thereby reducing the need for
Surgery.by as much as one third .The great majority of
the common variants of the non neoplastic and both
benign and malignant salivary gland tumors can be
diagnosed with a high level of accuracy[2]. However
there are many problems and pitfalls in FNAC
diagnosis of salivary gland tumors. Immunostaining can
be helpful in the diagnosis of salivary gland tumors.
Ki-67 fraction may aid in distinction of malignant and
benign tumors, myoepithelial markers such as S-100
and smooth muscle actin to identify myoepithelial
component and EMA or CEA help in highlighting
ductal structures.

tumors comprising of twenty three cases each of benign
and malignant tumors in duration of 12 months. A
detailed clinical history was taken. FNAC was
performed with a 23 gauge needle attached to a 20 ml
syringe. Smears were stained with Papanicolaou(Pap)
and MGG .Cytological smears showing sufficient tumor
cellularity were destained for immunocytochemical
staining. EMA, Pan CK, LCA, Ki 67, SMA and S-100
were applied. The paraffin sections were stained with
hematoxylin and eosin. Statistical analysis was done
using SPSS software version 16.0

RESULTS

Twenty three of both benign and malignant
cases were evaluated and cytological diagnosis was
compared with corresponding histological typing of
tumor. Mean age of presentation of all salivary gland
tumors was 41.06 years (39.22 years for benign tumors
and 44 years for malignant tumors). Incidence of
salivary gland tumors was highest in parotid gland
(58.7%) followed by submandibular gland (36.96%)
and other sites constituted only 4.35%. Pleomorphic
adenoma was the commonest benign tumor and
mucoepidermoid carcinoma was the most common
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malignant salivary gland tumor. Cytology was sensitive
in 91.3%and specific in 100% in diagnosing salivary
gland malignancies.

Positive and Negative predictive value of
FNAC in diagnosing malignancy were 100.0% and 92%

respectively. Diagnostic accuracy of FNAC for
malignant tumors was 95.65%. Our study showed
FNAC was a useful tool for preoperative diagnosis of
benign and malignant salivary gland tumors.

Table-1: FNAC as diagnostic test for malignancy of Salivary gland tumors

. . . Histological diagnosis
Cytological diagnosis Malignant | Non-malignant Total
Malignant 0 21
Non-malignant 23 25
Total 23 46

Table-2: Cytological and Histological correlation of salivary gland tumors

. . . . No. of Cytology Concordant Cytology Discordant with Histology
Histological diagnosis cases with Histology Benign Tumor Malignant Tumor Cyst
PA 20 19 1
Warthin’s Tumor 3 3
Mucoep_ldermmd 11 8 1 1 1
carcinoma
Adenoid cystic carcinoma 10 10
Acinic cell carcinoma 2 2
Table-2: Calculation of agreement between histology and cytology
HISTOLOGY
PA Warthin's Mucoepidermoid Adenoid Cystic Acinic Cell
Tumor carcinoma Carcinoma Carcinoma
CYTOLOGY
PA 19 0 1 0 0
Warthin'sTumour 0 3 0 0 0
Cyst 1 0 1 0 0
Mucoepidermoid 0 0 8 0 0
carcinoma
Adenoid Cystic 0 0 0 10 0
Carcinoma
Acinic Cell 0 0 0 0 2
Carcinoma
Squamous Cell 0 0 1 0 0
Carcinoma
Total 20 3 11 10 2

In our study kappa value (calculated using
SPSS software version 16.0) came out to be 0.88(p
value<0.001) which indicated an excellent agreement
between histological and cytological typing of salivary
gland tumors.

DISCUSSION

The present study included forty six salivary
gland tumors. Twenty three benign and twenty three
malignant cases were evaluated and cytological
diagnosis was compared  with  corresponding
histological typing of tumor. There were four discordant
cases in our study.

In a case of pleomorphic adenoma with
absence of chondromyxoid stroma and lack of ductal

and myoepithelial cells a diagnosis of Parotid cyst was
made on cytology. Similar difficulties in cytological
interpretation have been reported where the abundance
of myxoid substance and sparse epithelial cells lead to
misdiagnosis as retention cyst [4, 5].

A very small swelling measuring 2x1 cm in the
postauricular region and clinical impression of parotid
cyst was given by clinicians. The aspirate was blood
mixed mucoid and on cytology smear there was scant
cellular material comprising of mainly dense acute
inflammatory cells and macrophages. On histology it
turned out to be Mucoepidermoid Carcinoma .There
were no mucinophages in the smear and squamous cells
were entrapped in mucin. All these led to false
diagnosis of Parotid cyst on cytology.
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A 2x2 cm firm to hard swelling in the parotid
region and was reported as pleomorphic adenoma on
cytology which was found to be Low grade
Mucoepidermoid on subsequent histology. The
macrophages on previous report were actually
mucinophages filled with pink droplets of mucin. False
interpretation of smear on cytology led to a
misdiagnosis on cytology.

In a 2x2 cm soft swelling on the palate,on
cytology possibility of squamous cell carcinoma was

Fig-la: Low grade Mucoepidermoid carcinoma

given. On histology it was reported as high grade
mucoepidermoid carcinoma of the palate. Review of
slides showed malignant squamous cells in a necrotic
background. No vacuolated or clear cells were seen in
the cytology smear. Klienjienko et al. [6] also
misdiagnosed few cases of high grade mucoepidermoid
carcinoma for squamous cell carcinoma. Eveson stated
that higher grade mucoepidermoid carcinoma tends to
be solid and have fewer mucous cell elements and often
the squamous element resembles squamous cell
carcinoma [7].

with scant cellularity and inflammatory cells reported as

Parotid cyst. Papanicolaou; 100X

Fig-1b: High grade Mucoepidermoid carcinoma showing malignant squ

* t h

amous cells in a necrotic background

reported as Squamous cell Carcinoma.MGG;100X
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Fig-3: Adenoid cystic Carcinoma showing basaloid cells around hyaline globules.Papanicolaou;400X

Immune markers did not improve the
diagnostic accuracy in our study and they had limited
utility in the diagnosis of salivary gland tumors as
stated in previous studies [1,2]. We applied a panel of
antibodies such as SMA, S-100, Vimentin to highlight
Myoepithelial cells and Pan-Cytokeratin for ductal
epithelial cells on destained smears of Pleomorphic

Adenoma found cytoplasmic positivity of myoepithelial
cells in SMA, S-100, cytoplasmic positivity of
epithelial cells in panCytokeratin and Vimentin. EMA
showed membranous positivity epithelial cells. A low
Ki 67 index was observed in Pleomorphic Adenoma
while Adenoid cystic carcinoma showed high Ki 67
index.
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Immunocytochemistry Pleomorphic Adenoma

Fig-4c: SMA postivity in myoeplthellal cells ;400X
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Fig-4e: Focal Vimentin postivity in myoepithelial cells; 100X

Cytology was sensitive in 91.3%and specific
in 100% in diagnosing salivary gland malignancies.
Accuracy of FNAC in diagnosing malignancy was
95.65%. Senstivity in previous studies ranged from 64-
98.5% [3,8,9,10,11,12,13.14-22]. Specificity in previous
studies ranged from 80-100% [3,8,9,10,11,12,13.14-
22]. Positive and Negative predictive value of FNAC in
diagnosing malignancy were 100.0% and 92%..
Diagnostic accuracy of FNAC for malignant tumors
was 95.65%.

On conclusion FNAC is a highly sensitive and
specific technique for diagnosis of salivary gland
tumors. Considering an excellent agreement between
cytology and histology in our study; a type specific
diagnosis can be reached on FNAC of salivary gland
tumors.
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