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ABSTRACT

BACKGROUND

Fine needle aspiration cytology (FNAC) is commonly used as a safe and minimally
invasive diagnostic test in benign salivary gland lesions. Nevertheless, the capacity
of aspiration cytology in diagnosing benign lesions in the salivary gland is still
disputed because accurate tumour typing is dependent on the quality and yield of
the aspirate, as well as the competence of the cytopathologist. We aim to assess
the precision of fine needle aspirate in the pre-operative diagnosis of benign

salivary gland lesions and compare it with the histopathological findings.

METHODS

This is a longitudinal study conducted among 45 patients with preoperative
cytological diagnosis of benign salivary gland lesions, who were followed-up till
surgery with subsequent histopathological examination in Government Medical
College, Thrissur, from 15t January 2013 to 30t June 2015.

RESULTS

Among the benign neoplasms, 29 out of 30 cases of pleomorphic adenoma were
confirmed on histopathology and one was basal cell adenoma. Out of nine cases
of Warthin’s tumour, only seven were confirmed by histopathology. Of the
remaining two, one was found to be salivary duct carcinoma showing the typical
comedo necrosis and the other was found to be low grade mucoepidermoid
carcinoma. So, these two cases were found to be false negative. The statistical
analysis showed an overall diagnostic accuracy of 95.5 % for benign salivary gland
lesions.

CONCLUSIONS

FNAC is a minimally invasive technique useful in salivary gland lesions. In non-
neoplastic lesions surgery can be avoided and in neoplasms appropriate surgery
can be planned. An accurate cytological diagnosis is often possible but may
sometimes require the expertise of the cytopathology and use of ancillary
techniques.
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BACKGROUND

FNAC is commonly used as a safe and minimally invasive
diagnostic test in benign salivary gland lesions.! The
cytological features of benign lesions are comparatively well
defined with a diagnostic accuracy of about 87 - 100 % in
distinguishing benign from malignant salivary gland
lesions.23 Nevertheless, the capacity of aspiration cytology
in diagnosing benign lesions in the salivary gland is still
disputed because accurate tumour typing is dependent on
the quality and vyield of the aspirate, as well as the
competence of the cytopathologist. The clinical value of pre-
operative cytological analysis of salivary gland lesions is that
it provides an accurate diagnosis with specific tumour type
in many cases. If the diagnosis is that of a non-neoplastic
lesion, then surgical intervention can be avoided. If it is a
benign neoplasm, surgery can be avoided in the elderly
patients and those who are at poor surgical risks.*

The limitations in cytological diagnosis of salivary gland
lesions is mainly due to sampling errors. Cystic neoplasms
like Warthin's tumour, mucoepidermoid carcinoma and
occasionally pleomorphic adenoma with cystic degeneration
may give a false negative diagnosis, as in these lesions, the
sample content aspirated is mainly cyst fluid.
Mucoepidermoid and other carcinomas associated with focal
inflammation and mucus retention can be mis-interpreted on
cytology as sialadenitis or cystic lesions. Squamous
metaplasia and atypia associated with sialadenitis, Warthin’s
tumour, or cellular pleomorphic adenoma can give a false
positive diagnosis of malignancy.®

The present study aims at comparing cytological features
of benign salivary gland lesions with that of histological
findings to assess the diagnostic accuracy of aspiration
cytology, with emphasis on discordant cases.

Objectives

To evaluate the diagnostic accuracy of FNAC in the pre-
operative diagnosis of salivary gland lesions by comparing it
with the histopathologic sections.

METHODS

This is a longitudinal study conducted on 45 patients with
preoperative cytological diagnosis of benign salivary gland
lesions for a period of 18 months.

Inclusion Criteria

All patients with a pre-operative FNAC diagnosis of a benign
lesion followed by surgical procedure and histologic
examination in Government Medical College, Thrissur, from
1/1/2013 to 30/6/2015. Both male and female patients of all
age group were included. Both direct and ultrasound guided
FNAC were included in this study.

Exclusion Criteria
Patients with recurrent lesions and patients who did not
undergo surgical excision. The wet fixed cytological smears
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were stained with Papanicolaou stain and May Grunwald
Giemsa stain (MGG) was used for air dried smears. The
specimens received after surgery were fixed in 10 %
formalin for 24 hours after recording the gross
morphological features. 5 mm thick bits were taken from
representative areas and submitted for processing. 4-5
micron thick sections were cut with a microtome and stained
with haematoxylin and eosin stain. Special stains were
employed wherever indicated. The stained sections were
studied by light microscopy. The histopathological findings
were taken as the gold standard. FNAC diagnosis were
compared with the final histological impression, concordance
was assessed and diagnostic accuracy of aspiration cytology
of benign salivary gland lesions were calculated.

RESULTS

The present study showed a total number of 45 benign
salivary gland lesions. The age of patients ranged from 12
years to 78 years, majority of cases (26.6 %) were seen in
4t decade. There were 22 male patients (48.89 %) and 23
female patients (51.11 %) in the present study. Male:
Female ratio was 0.96:1.

Frequency of Non-Neoplastic Lesions on
FNAC

6 (13.3 %) out of 45 cases of benign salivary gland swellings
were non-neoplastic lesions on FNAC. Of these, most
common was chronic sialadenitis which was found in 3 cases
(50 %), followed by chronic inflammatory lesion in 2 cases
(33.3 %) and cystic lesion in one case (16.7 %).

Frequency of Benign Neoplasms

Of the 45 cases, 39 cases (86.7 %) were found to be benign
neoplasms. Out of which, pleomorphic adenoma was the
commonest lesion, found in 30 cases (76.9 %) followed by
Warthin’s tumour in 9 cases (23.1 %).

Site Wise Distribution of Benign Lesions
Majority of the benign neoplasms occurred in the parotid
gland (86.7 %) followed by submandibular gland (13.3 %).
Twenty-eight of thirty (93.3 %) cases of pleomorphic
adenoma occurred in parotid gland and two (6.7 %) were
seen in the submandibular gland. Nine out of nine (100 %)
cases of Warthin’s tumour occurred in parotid gland.

Results of Fine-Needle Aspiration Cytology
(FNAC) in 45 Salivary Gland Lesions with
Histopathological Correlation

Non-Neoplastic Lesions

There were six cases (13.3 %) of non-neoplastic lesions all
of which had histopathological correlation. All proved to be
non-neoplastic on histopathological study. Hence, the
accuracy was 100 %. All three cases with cytological findings
of chronic sialadenitis were confirmed (100 %) on
histopathological examination also. Of the two cases which
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were reported as the chronic inflammatory lesion, one was
diagnosed as lymphoepithelial cyst and the other as chronic
sialadenitis on histopathology, which showed 50 %
correlation. The case diagnosed as a cystic lesion turned out
to be lymphoepithelial cyst (100 % accuracy). (Table 1)

Benign Neoplasms

Among the benign neoplasms, 29 out of 30 cases of
pleomorphic adenoma diagnosed on cytological aspirates
were confirmed on histopathology and one was proved to be
basal cell adenoma, giving an accuracy rate of 96.7 %. Out
of nine cases of Warthin’s tumour only seven were confirmed
by histopathology. Here correlation was only 77.8 %. Of the
remaining two, one was found to be salivary duct carcinoma
showing the typical comedo necrosis and the other was
found to be low grade mucoepidermoid carcinoma. So, these
two cases (28.6 %) were proved to be false negative.
(Table 2)

Non-Neoplastic Histopathology (Non-Neoplastic)
Cytology Yes No Total
Yes 6 0 6
No 0 39 39
Total 6 39 45

- Histopathology
Neoplastic— . A
Benign Cytology Yes(Neoplas;l‘:: Benlgnz_Otal
Yes 37 2 39
No 0 6 6

Total 37 8 45

Hence, the diagnostic accuracy of FNAC, for non-
neoplastic lesions was found to be 100 % and for benign
neoplastic lesions was 95.6 % (the diagnostic accuracy is
expressed as a proportion of correctly classified subjects
among all subjects. True positive + true negative / true
negative + true negative + false positive + false negative)

DISCUSSION |

The maximum incidence of salivary gland lesions was
observed in 4t decade of life for all lesions considered
together.”® Parotid gland was most frequently involved in
present study, followed by submandibular salivary gland.”:8°
Among non-neoplastic lesions sialadenitis was the
commonest non neoplastic lesion in present study.”.%:10
Other non-neoplastic lesions included cystic lesions and all
cases were correlated with cytological diagnosis. Most of
patients diagnosed as sialadenitis, gave positive clinical
history of the same. Smears were cellular with
predominance of ductal epithelial cells, few acinar cells and
a variable number of chronic inflammatory cells in chronic
sialadenitis. Cystic lesion smears contained macrophages
and lymphocytes against a mucinous background (Figure 1).

Present study showed pleomorphic adenoma as the most
commonly encountered benign lesion and Warthin’s tumour
as second most common lesion.”-8 In this study pleomorphic
adenoma shows higher incidence of occurrence in the
parotid gland followed by submandibular gland.”# Warthin's
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tumour cases are seen in parotid gland only in concordance
with Shilpa et al” and Nanda et al.1°

The smears diagnosed as pleomorphic adenoma were
highly cellular in most of the cases with presence of both
epithelial and chondromyxoid stromal component in various
proportions. Epithelial component was either seen as
clusters or were found dispersed. Myoepithelial cells in the
background showed plasmacytoid appearance. Spindle
shaped myoepithelial cells embedded in chondromyxoid
stroma were also seen (Figure 2).

In the present study, out of 30 cases, 29 cases of
pleomorphic adenoma were confirmed by histopathology,
and one was diagnosed as basal call adenoma. FNAC is a
fairly accurate pre-operative procedure for the diagnosis of
pleomorphic adenomas. Some diagnostic problems do occur
in differentiating pleomorphic adenoma (PA) from adenoid
cystic carcinoma, basal cell adenoma, and mucoepidermoid
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carcinoma.!! Therefore, in order to avoid diagnostic pitfalls,
a diagnostic approach based on the mandatory presence of
all three of the following elements of PA should be looked
for before signing out the report namely, 3-dimensional
cohesive clusters of ductal cells, background of singly lying
plasmacytoid myoepithelial cells and dense fibrillary brightly
metachromatic stroma with partially obscured entrapped
myoepithelial cells.1112

Seven out of nine cases of Warthin’s tumour was
confirmed by histopathology. Of the other two cases of
Warthin’s tumour, one was diagnosed as salivary duct
carcinoma (Figure 3) and the other was diagnosed as low
grade mucoepidermoid carcinoma on histopathology.
(Figure 4). The aspirates from Warthin’s tumour were
characteristic murky fluid in most of the cases. The smears
showed clusters of oncocytic epithelial cells with plenty of
lymphoid cells. The background showed macrophages and
cellular debris.

Figure 3A.

Cytology Smear Showing
Sheets of Oncocytic

Cells without Nuclear
Pleomorphism. Diagnosis
Given was Warthin's
Tumour [100X Pap]

Figure 3B.

H & E of the Same Case
Showing Salivary Duct
Carcinoma

Figure 4A.

Cytology Smear Showing
Sheets of Oncocytes and
Background Showing
Scattered Lymphocytes.
Diagnosis Given was
Warthin’s Tumour (100X
Pap)

Figure 4B.

H & E (100X) of the Same
Showing Mucoepidermoid
Carcinoma with Stromal
Lymphocytic Infiltration

In one case of Warthin’s tumour, the aspirate was fluid
material and the smears showed mainly fluid and
macrophages even on repeated aspiration. On histology it
turned out to be Warthin’s tumour with predominant cystic
change. According to Orell et al,!® obtaining diagnostic
material may be difficult in a predominantly cystic tumour.
In order to make a definite diagnosis of Warthin’s tumour,
on cytology identification of both oncocytic cells and
lymphocytes are required. (Lindberg et al).*

The case which was diagnosed as Warthin’s tumour on
FNAC showed sheets of oncocytic cells and plenty of
lymphocytes in a dirty background containing histiocytes.
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Nuclear pleomorphism was not prominent. Histopathology
proved this case to be a low grade mucoepidermoid
carcinoma. A diagnostic accuracy of only 50 % for
mucoepidermoid carcinoma was reported by Pitts et al'> in
their study. According to Young et al'® various neoplasms
like mucoepidermoid carcinoma and acinic cell carcinoma
are associated with  lymphocytosis, leading to
misinterpretation as Warthin tumour.

Similarly, the case of salivary duct carcinoma which was
diagnosed as Warthin’s tumour on cytology showed sheets
of oncocytic cells without much nuclear pleomorphism and
paucity of lymphocytes in the background. According to
Klijanienko et al? Warthin's tumour, with paucity of
lymphoid cells in the background and nuclear atypia is a
differential diagnosis offered for salivary duct carcinoma on
cytology. In the present study these were two false negative

cases, and the diagnostic accuracy was found to be 95.5
0/0_18,19,20

CONCLUSIONS

FNAC is a minimally invasive technique, useful in salivary
gland lesions where an incisional biopsy is difficult and
problematic. A diagnosis of a non-neoplastic lesion on
cytology can avoid the need for surgery especially in elderly
patients and those who are at risk for undergoing a major
surgery. In neoplastic lesions, appropriate surgery can be
planned. An accurate cytological diagnosis is often possible
but may also sometimes require expertise of the
cytopathologist, use of special laboratory techniques and is
often better deferred to histological examination.
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