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ABSTRACT

Background and objectives: FNAC is one of
the useful method for evaluating suspicious
salivary glands lesions mainly of its, minimum
morbidity, rapid turnaround time, high speci-
ficity, sensitivity and low cost. Salivary gland
neoplasm account for 2-6.5% of all the neo-
plasm of the head and neck. Fine needle aspi-
ration cytology (FNAC) is being increasingly
used in the diagnosis of salivary lesions. The
objective of this study was to evaluate the
diagnostic accuracy, sensitivity and specificity
of FNAC in various salivary gland lesions in
correlation with their histopathology, which
helps in the appropriate therapeutic manage-
ment.

Methods: This study was a descriptive study
done in Department of pathology, Stanley medi-
cal college, Chennai, India for duration of 5
years from January 2010 to December2014.
During the study period 393 cases of FNAC of
salivary gland lesions were performed. Formalin
fixed (10%), surgically resected specimens were
received, they were processed and slides were
prepared for histopathological diagnosis. The
stained cytological and histopathological slides
were studied, analyzed and correlated. Results:
The cytomorphological features were studied
and analyzed and the following lesions were
observed: Non neoplastic (65), In neoplastic be-
nign (157), malignanat (29) and No specific typ-
ing(07).
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In benign following neoplasm were observed: Pleo-
morphic adenoma (143), Warthin’s tumour (10)
and basal cell adenoma (04). In malignant neo-
plasm following neoplasm were observed: Mu-
coepidermoid carcinoma (23), Adenoid cystic carci-
noma (04) and Acinic cell carcinoma (02). Conclu-
sion: The overall sensitivity, specificity and the di-
agnostic accuracy for non neoplastic lesions were
100%, 100% and 100% respectively. The overall
sensitivity, specificity and the diagnostic accuracy
for benign neoplasm were 99.35%, 98.11% and
71.46% respectively. The overall sensitivity, speci-
ficity and the diagnostic accuracy for malignant
neoplasm were 94.74%, 99.55% and 98.83% re-
spectively. Hence, the appropriate therapeutic
management could be planned earlier. This study
documents that FNAC of the salivary gland neo-
plasm is accurate, simple, rapid, inexpensive, well
tolerated and harmless for the patient.

Introduction:

The salivary gland system includes three pairs of
major glands- parotid, submandibular and sublin-
gual and many minor glands in the sub mucosa of
oral cavity. Minor salivary glands can be found in
the lips, floor of mouth, gingiva, cheek, hard & soft
palates, tongue, tonsillar areas and oropharynx(1).

The lesions of salivary glands are commonly en-
countered clinical problems. They range from non
neoplastic lesions to benign and malignant tu-
mours. (2). Fine needle aspiration (FNA) cytology
of the salivary gland is an accepted, sensitive and
specific technique in the diagnosis of both non-
neoplastic and neoplastic lesions.(3) It is a rela-
tively safe and painless procedure for a rapid diag-
nosis.

FNA of the salivary glands can distinguish in-
flammatory lesions from neoplastic condi-
tions, lymphomas from epithelial malignan-
cies and primary tumors from metastatic tu-
mors. Many clinicians believe that FNA is a
reliable and useful technique for the manage-
ment of their patients with salivary gland le-
sions. (4-9)

A review of the recent reported series found
that the diagnostic sensitivity of FNAC varied
from 81-100%, that the specificity varied
from 94-100% and that the diagnostic accu-
racy varied from 61- 80%.(10-11).

Hence, the appropriate therapeutic manage-
ment could be planned earlier, whether it
was local excision for benign neoplasm, con-
servative management for non-neoplastic
lesions, radical surgery for malignant tumors
and chemotherapy or radiotherapy for me-
tastasis and
(12).

lymphoproliferative disorders

The aim of this study is to present our five-
year tertiary care hospital experience and
evaluate if FNA is a valuable diagnostic tool
for the patients with Salivary gland masses.
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Materials and methods:

This study was a descriptive study done in Depart-
ment of pathology, Stanley medical college, Chen-
nai, India for duration of 5 years from January
2010 to December2014. During the study period
393 cases of FNAC of salivary gland lesions were
performed out of which in 258 cases cytohistopa-
thological correlation were possible. Cytology
smears were fixed in isopropyl alcohol for Hema-
toxylin and Eosin stain. Surgical specimens re-
ceived in the Department of Pathology were fixed
in 10% neutral buffered formalin. Slides were
stained using Hematoxylin and Eosin. The slides
were examined and diagnosis was made and cyto-
histopathological correlation was made. FNAC di-
agnoses were divided into non-neoplastic lesions,
benign neoplasms and malignant lesions. Available
data were analyzed using SPSS 13.

Results:

Age range varied from 8-80 years. Majority of
them were in the age group of 21-50 years (182
cases-70.54%). Non neoplastic lesions where more
prevalent in age group between 10-30 years. Most
affected gland was parotid which is involved in
77.51% of cases followed by submandibular gland.
There were 193 neoplastic lesions (74.80%) and 65
(25.19%) non neoplastic cases. (Table 1)

Of the 193 neoplastic lesions 157(60.85%) were
benign and 36(13.95%) were malignant. Chronic
sialadenitis was the most common non neoplastic
lesion. Most common benign neoplasm was pleop-
morphic adenoma(Figurel) and mucoepidermoid
carcinoma(Figure 2) was the most common malig-
nant neoplasm. (Table 1)

In 5 cases a diagnosis of neoplastic lesion was
given on FNAC and specific typing could not
be done. In non neoplastic category, 50
(19.37%) cases of chronic sialadenitis,03
cases of Kimura’s disease, 02(0.77%) cases of
sialadenosis, 05(1.93%)cases of acute inflam-
matory lesion (abscess and 05 cases (1.93%)
of cystic lesion were observed. However the
following is the correlation observed be-
tween the FNA cytology and histopathological
diagnosis of our study. (Table 2)

Out of 258 cases 237 cases (91.86%) had

same cytohistopathological diagnosis
whereas 21 cases (8.139%) had cytohistologi-

cal disagreement.

Diagnostic reliability was judged based on
sensitivity, specificity and accuracy. Of the
258 cases in cytology the sensitivity, specific-
ity and diagnostic accuracy in detecting non
neoplastic lesions were 100%, 100% and
100% and for benign tumors were 99.35 %,
98.11 % and 71.46% respectively. For malig-
nant tumours, sensitivity specificity and accu-
racy were found to be 94.74 %%, 99.55 %and
98.83%respectively.(Table 3)

Drtbalu’s Otolaryngology online



Non neoplastic Neoplasm

Chronic 50(19.37%) Pleomorphic 143(55.42%) Mucoepidermoid 23(8.91%)
sialadenitis adenoma carcinoma

Sialadenosis| 02(0.77%)  Basal cell 04(1.55%) Acinic cell 02(0.77%)
adenoma carcinoma
Cystic 05(1.93) 07(2.71%)
lesion
Total 65(25.19%) 157(60.85%) 29(11.24%) 07(2.71%)
Table 1: FNAC diagnosis of salivary gland swelling
[
Non neoplastic Neoplasm
Chronic 43(16.66%)  Pleomorphic  142(55.03%) Mucoepidermoid ~ 25(9.68%)
sialadenitis adenoma carcinoma

Tuberculosis  05(1.93%) Basal cell 04(1.55%) Acinic cell 03(1.16%)
adenoma carcinoma

05(1.93%) Pleomorphic low 02(0.77%)
Grade
adenocarcinoma

Necrotizing 02(0.77%)
sialo
metaplasial

|

Table 2: Histopathological diagnosis of salivary gland swelling



Lesions Sensitivity Specificity Accuracy
Non neoplastic 100% 100% 100%
Benign 99.35 % 98.11% 71.46%
Malignant 9474% 99.55% 98.83%

Table 3: FNAC sensitivity, specificity and accuracy
in salivary gland lesions

Discussion:

The FNAC technique has been widely used as a di-
agnostic tool for the management of various head
and neck lesions. In view of many other workers
FNAC is considered as an accurate and safe modal-
ity of diagnosis while others argued that due to its
false positive & false negative results, it has a mini-
mal role in the clinical management of the pa-
tients.(13). However the pre-operative FNA cytol-
ogy helps to distinguish between the benign and
malignant lesions of the salivary glands which
helps to plan the surgical extent in every case.

During the study period 393 patients underwent
fine needle aspiration of salivary gland lesions, 258
of these patients underwent surgery and subse-
guent histopathological examination. The age
range in this study varied from 8-80 years. In our
study slight male preponderance is observed i,e.
151 Males and 107 females. Parotid gland was in-
volved in majority 77.51% of cases.

Chronic sialadenitis, pleomorphic adenoma and
mucoepidermoid carcinoma were the most com-
mon non neoplastic, benign neoplasm and malig-
nant neoplasm respectively. Pleomorphic ade-
noma is the most common salivary gland tumor
and comprises about 79% of the major and 72% of
minor salivary gland tumors.(14)

Klijanienko J et al in his study found mucoepi-
dermoid carcinoma is one of the most com-
mon malignant tumors of salivary glands.(15).
Twenty one of 36 cases had cyto-histological
disagreement. Cystic presentation, squamous
metaplasia were common pitfalls.

Presence of mucin in FNA aspirates that oth-
erwise appeared typical of pleomorphic ade-
noma turned out to be case of mucoepider-
moid carcinoma. An article by Handa U et al
states that cystic degeneration and mucin
production are common in pleomorphic ade-

noma.(14)

The sensitivity, specificity and accuracy for
non-neoplastic lesions were 100%, 100%,
100%, for benign neoplasms were 99.35 %,
98.11 %, 71.46% and for malignant neo-
plasms were 94.74 %, 99.55 %, 98.83% re-
spectively. According to the various authors,
the accuracy of needle aspiration in malig-
nant tumors range from 80.4% to 97%, sensi-
tivity from 54% to 97.6% and specificity from
86% to 100% respectively.(16-17).

Conclusion:

FNAC can be used as preoperative investiga-
tions of salivary gland lesions. It can be used
to differentiate benign from malignant le-
sions preoperatively. Type specific diagnosis
are more difficult in malignant cases, how-
ever as seen from this study absence of ma-
lignancy can be correctly identified in fine
needle aspirations.
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Figure 1: Cytology of Pleomorphic adenoma, H & E
stain, 40X

Figure 2: Cytology of Mucoepidermoid carcinoma,
H & E stain, 40X

References:

1.  Juan Rosai- Major and minor salivary
glands. In: Michael Houston ed. ROSAlI AND
ACKERMAN'’S Surgical Pathology. 9th ed. El-
sevier India Private Limited, 2004:873-916.

2. Auclair PL, Ellis GL, Gnepp DR- salivary
gland neoplasm: General Considerations. In:
Ellis GL, Auclair PL, Gnepp DR, ed. Surgical
pathology of the Salivary Glands- Major Prob-
lems in

3. Cajulis RS, Gokaslan ST, Yu GH, Frias-
Hidvegi D. Fine needle aspiration biopsy of
the salivary glands, a five year experience
with emphasis on diagnostic pitfalls. Acta Cy-
tol 1997; 41: 1412- 1420.

4, Shintani S, Matsuura H, Hasegawa Y.
Fine needle aspiration of salivary gland tu-
mors Int J Oral Maxillofac Surg 1997; 26: 284-
286.

5. Wong DS, Li GK. The role of fine needle
aspiration cytology in the management of
parotid tumors: a critical clinical appraisal
Head Neck 2000; 22: 469-473.

6. Chhieng DC, Cangiarella JF, Cohen JM.
Fine needle aspiration cytology of lym-
phoproliferative lesions involving the major
salivary glands. Am J Clin Pathol 2000; 113:
563-571.

7. Jayaram G, Verma AK, Sood N, Khurana
N. Fine needle aspiration cytology of salivary
gland lesions. J Oral Pathol Med 1994; 23:
256-261.

8. Mukunyadzi P, Bardales RH, Palmer HE,
Stanley MW. Tissue effects of salivary gland
fine needle aspiration. Am J Clin Pathol 2000;
114: 741-745.

Drtbalu’s Otolaryngology online



9. Ers6z C, Soylu L, Cosar EF, Ozsahinoglu C.
Diagnostic value of fine needle aspiration cytology
in pleomorphic adenoma of the salivary gland
(Turkish). Turk Otolarengoloji Arsivi 1993; 31: 188-
191.

10. Stewart CJ, MacKenzie K, McGarry GW,
Mowat A. Fine-needle aspiration cytology of the
salivary gland: a review of 341 cases. Diagn Cyto-
pathol 2000; 22:139- 146.

11. Zbaren P, Nuyens M, Loosli H, Stauffer E.
Diagnostic accuracy of fine-needle aspiration cytol-

ogy and frozen sections in primary parotid carci-
noma. Cancer 2004;100:1876-1883 .

12. Cohen MB, Fisher PE, Holly EA, Ljung BM,
Lowhagen T, Bottles K. Fine needle aspiration bi-
opsy diagnosis of mucoepidermoid carcinoma. Sta-
tistical analysis. Acta Cytol 1990; 34:43-49.

13. Atula, R.Grenman, P.Laippala, and P.J.Klemi,
Fine needle aspiration biopsy in the diagnosis of
parotid gland lesions: evaluation of 438 Biopsies,
Diagnostic Cytopathology, vol.15, no.3, pp.185-
190, 1996.

14. Handa U, Dhingra N, Chopra R, Mohan H.
Pleomorphic Adenoma: cytologic variations and
potential diagnostic pitfalls. Diagn Cytopathol
2008;37:11-5.

15. Klijanienko J, Vielh P. Fine-Needle sampling
of salivary gland lesions IV: review of 50 cases of
Mucoepidermoid carcinoma with histologic corre-
lation. Diagn Cytopathol1997;17:92-8.

16. Filipoulos E, Angeli S, Daskalopulon D, Ke-
lessis N, Vassilopoulos P. Preoperative evaluation
of parotid tumors by fine-needle biopsy. Eur J Sur-
gOncol 1998;24:180-3.

17. Pitts DB, Hilsinger RL, Karandy E, Ross
JL, Caro JE. Fine needle aspiration in the diag-
nosis of salivary gland disorders in the com-
munity hospital setting. Arch Otolaryngol
HeadNeck Surg 1992;118:479-82.

Drtbalu’s Otolaryngology online



