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ABSTRACT
Objective: To assess the efficacy of fine needle aspiration cytology (FNAC) in comparison to ultrasound-guided core
needle biopsy (US-CNB) in the histopathological diagnosis of salivary glands lesions.
Design & Duration: A prospective cross-sectional study carried out from Jan. 2005 to Dec. 2007.
Setting: Departments of Pathology, Surgery and Medicine, Nawabshah Medical College Nawabshah.
Patients: A total of 108 patients, 63(58.3%) males and 45(41.7%) females, with ages between 13-72 years and having
salivary gland swellings ranging between 1.5 to 8.5 cms in size were included in the study.
Methodology: FNAC and US-CNB was performed in all cases followed by excision biopsy. The diagnosis of FNAC
was compared with the histological findings of US-CNB and excisional biopsy specimen in all cases. The diagnosis
was divided into three groups including non-neoplastic, benign neoplastic and malignant neoplastic lesions. Cystic
lesions were excluded from the study.
Results: Out of 108 patients, 70(64.8%) lesions were diagnosed in the parotid gland and 38(35.2%) in the submandi-
bular gland. Non-neoplastic lesions were detected in 27(25%) cases by FNAC and 29(26.8%) cases by US-CNB.
Benign neoplastic lesions were discovered in 45(41.7%) cases by FNAC and 54(50%) cases by US-CNB. Malignant
neoplastic lesions were reported in 36(33.3%) cases by FNAC and 25(23.1%) cases by US-CNB. Comparison with
excisional biopsy revealed 14 false +ve and eight false -ve cases by FNAC; US-CNB on the other hand showed no
false +ve and only one false -ve case. The sensitivity of FNAC was 74.2% and specificity 81.8%, while the sensitivity
of US-CNB was 96.2%, and specificity 100%.
Conclusion: US-CNB has potential benefits over FNAC, having an accuracy almost equal to that of excision biopsy.
It can be performed in an outpatient clinic and may help to reduce the need and cost for surgical biopsy.
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biopsy which offers a prompt tissue diagnosis.2,3 Fine
needle aspiration is similar to performing a venipuncture,
lumbar puncture or suprapubic urine aspiration4 and its
early use can direct further testing, saving time, expenses,
morbidity of the patients and anxiety of the attendants.5

The surgeons themselves can do the aspiration in their
clinics, making smears and fixation, and only the staining
and interpretation be referred to the pathologist. This
would ensure convenience and comfort to the patient,
avoid delays due to the appointments with the cytologist
and make quicker availability of the results.6

The advantages of FNAC include lesser tissue damage,
no need for anaesthesia and the facility to repeat the
procedure in case the specimen is found insufficient.7

  INTRODUCTION

FNAC has been advocated as a first-step procedure
after history taking and physical examination for the
evaluation of a mass or enlargement of the salivary gla-
nds1, and is an alternative procedure to open surgical
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stained immediately with field stain to see the quality
of the aspirated material and if the material was found
inadequate than another aspirate was performed. The
remaining smears were stained with hematoxylin and
eosin stain and studied.

The US-CNB was performed under local anesthesia
using 18 gauge needle. After cleaning the site, the skin
over the lump was incised with a small disposable scal-
pel for about 2-3mm to accommodate the tip of the nee-
dle. The procedure was performed under ultrasound
guidance and one specimen was sufficient. The sample
was placed in 10% formalin, embedded in paraffin, cut
into 4µm sections and stained with hematoxylin and
eosin stain and studied.

The diagnosis of FNAC and US-CNB were compared
with that of the excisional biopsy in all cases. The diag-
nosis was divided into non-neoplastic, benign neoplastic
and malignant neoplastic lesions. Cystic lesions were
excluded from the study.

  RESULTS

FNAC, US-CNB and excisional biopsy was performed
on the 108 selected patients with salivary gland lesions.
There were 70(64.8%) lesions in the parotid gland and
38(35.2%) lesions in the submandibular gland as shown
in Table I.

Non-Neoplastic Lesions
These were diagnosed in 27(25%) cases by FNAC and
29(26.8%) cases by US-CNB (Table I). Excisional biop-
sy confirmed the results of US-CNB in all the cases,
no false +ve or -ve case was diagnosed on US-CNB.
FNAC diagnosed five false -ve cases: two cases of
chronic sialadenitis as reactive lymph node and lym-
phoma, two cases of retention cysts as pleomorphic
adenoma and Warthin�s tumour, and one case of acute
suppurative sialadenitis as tuberculosis. No false +ve
case was diagnosed (Table II).

Benign Neoplastic Lesions
45(41.7%) cases were diagnosed by FNAC and 54(50%)
cases by US-CNB (Table I). Excisional biopsy confir-
med the results of US-CNB in all the cases except one,
a case of Warthin�s tumour which turned out to be a
mucoepidermoid carcinoma; hence only one false -ve
was diagnosed. FNAC diagnosed three false -ve and
one false +ve cases: one case of monomorphic adenoma
was diagnosed as pleomorphic adenoma, one case of
oncocytoma was found to be pleomorphic adenoma,
one case of pleomorphic adenoma was diagnosed as
malignant mixed tumor and one case of Warthin�s tumor
as mucoepidermoid carcinoma (Table II).

The diagnostic accuracy of FNAC can be improved
further using ultrasound-guidance and an on-site cyto-
pathologist.8 Ultrasound is characterized by its ease of
manipulation, capability of multiplaner scanning, non-
invasiveness, and portability. It is used to evaluate the
salivary gland masses, especially those in the superficial
lobe of parotid gland.9,10

The efficacy of the FNAC in the diagnosis of salivary
gland lesions remains a controversial subject.11 In the
absence of ultrasound-guidance, or on-site cytopatholo-
gist, the accuracy of FNAC often falls off dramatically.12

The errors in the cytodiagnosis are due to the morpholo-
gical variability of the salivary gland lesions which
make sampling and interpretation difficult.13 FNAC
generally does not alter the surgical plan or extent of
resection. More important, if interpreted out of context
a false -ve FNAC finding may dissuade the patient and
surgeon from pursuing an indicated surgical procedure14.

Improvement in the accuracy of the preoperative diag-
nosis of salivary gland mass is essential to avoid unneces-
sary surgery and frozen section biopsy, and to select
adequate management.9,10 Ultrasound guided core nee-
dle biopsy (US-CNB) is a relatively recent technique
which has been well tolerated and has demonstrated a
high degree of diagnostic accuracy in salivary gland
lesions.15 It can be safely performed as an out patient
procedure and has potential advantages over FNAC,
particularly in the typing and grading of lymphoma and
carcinoma and in differentiating of reactive nodal hyper-
plasia from lymphoma. The use of US-CNB may help
to reduce the need for surgical biopsy and facilitates
appropriate management.16

Keeping all the above facts in view, we conducted a
comparative study of FNAC and US-CNB in confirma-
tion to excisional biopsy to evaluate their efficacy as
a diagnostic modality for salivary gland lesions.

  PATIENTS & METHODS

This study was conducted on 108 patients with salivary
gland masses (1.5 to 8.5 cms size) in the Departments
of Pathology, Surgery and Medicine at Nawabshah
Medical College between January 2005 to December
2007. The ages of the patients ranged between 13 to 72
years with a mean age of 52.2 years, including 63
(58.3%) males and 45(41.7%) females.

FNAC, US-CNB and excision biopsy was performed
in all cases. FNAC was performed with 22 gauge needle
attached with 10ml syringe and without local anesthesia.
A minimum of two smears with a standard of four smea-
rs per patient were prepared, one air dried smear was
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a small hematoma by US-CNB which subsided with
no surgical or medical intervention.

  DISCUSSION

There are well recognized pitfalls of FNAC even in ex-
perienced hands, difficulties may occur in the cytological
diagnosis of pleomorphic adenoma, Warthin�s tumour
and lymphoma.17-19 It is also not possible to accurately
grade or type malignant tumours or to distinguish insitu
from invasive disease with FNAC.20 The US-CNB has
the advantage that it can be done in an outpatient setting,
can be processed with routine histopathological techni-
ques, can differentiate insitu and invasive disease with
no possibility of false +ve results in benign lesions.21,22

Core biopsy possesses an inherent advantage over the
FNAC in that it provides a sample of tissue for immuno-
histochemical analysis. This allows typing and grading
of carcinomas and lymphomas and also improved diffe-
rentiation of reactive nodal hyperplasia from lymphoma.
A core tissue can also be helpful to evaluate parotid

Malignant Neoplastic Lesions
A total of 36(33.3%) cases were diagnosed as malignant
neoplastic lesions by FNAC and 25(23.1%) cases by
US-CNB (Table I). Excisional biopsy confirmed the
results of US-CNB in all cases, no false +ve or -ve case
was diagnosed. FNAC diagnosed 13 false +ve cases:
two cases of acinic cell carcinoma and one case of mu-
coepidermoid carcinoma were diagnosed as Warthin�s
tumour, two cases each of adenoid cystic carcinoma
and malignant mixed tumor were diagnosed as mono-
morphic adenoma, three cases of lymphoma were diag-
nosed as reactive lymph node, pleomorphic adenoma
was found in two cases of mucoepidermoid carcinoma
and one case of mucoepidermoid carcinoma was diag-
nosed as chronic nonspecific sialadenitis (Table II).

The procedures of FNAC and US-CNB, both were com-
pleted within 4-6 minutes without any serious complica-
tion. All of the patients were immediately discharged
after the procedure, and were able to perform their rou-
tine activities on the same day. Only two cases developed
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Table I.   Diagnosis of Salivary Gland lesions by FNAC and US-CNB

Diagnosis

NON-NEOPLASTIC

Reactive lymph node

Chronic sialadenitis

Retention cyst

Tuberculosis

Salivary gland abscess

BENIGN NEOPLASTIC

Pleomorphic Adenoma

Warthin�s tumor

Monomorphic adenoma

Haemangioma

Oncocytoma

MALIGNANT NEOPLASTIC

Mucoepidermoid carcinoma

Lymphoma

Adenoid cystic carcinoma

Malignant mixed tumor

Adenocarcinoma

Acinic cell carcinoma

Parotid

5 (4.6%)

8 (7.4%)

1 (0.9%)

1 (0.9%)

1 (0.9%)

9 (8.3%)

--

1 (0.9%)

2 (1.8%)

--

4 (3.7%)

5 (4.6%)

2 (1.8%)

1 (0.9%)

--

--

Submandibular

7 (6.5%)

7 (6.5%)

1 (0.9%)

2 (1.8%)

--

11 (10.2%)

--

2 (1.8%)

--

--

2 (1.8%)

4 (3.7%)

1 (0.9%)

1 (0.9%)

--

--

5 (4.6%)

2 (1.8%)

2 (1.8%)

2 (1.8%)

1 (0.9%)

24 (22.2%)

12 (11.1%)

3 (2.9%)

--

--

6 (5.6%)

2 (1.8%)

3 (2.9%)

3 (2.8%)

3 (2.9%)

--

3 (2.8%)

2 (1.8%)

3 (2.8%)

2 (1.9%)

1 (0.9%)

22 (20.4%)

9 (8.3%)

1 (0.9%)

2 (1.8%)

1 (0.9%)

8 (7.4%)

3 (2.8%)

4 (3.7%)

4 (3.7%)

3 (2.8%)

2 (1.8%)

FNAC USCNB FNAC USCNB



108 Volume 24, Issue 2, 2008

FNAC Vs US-CNB in Salivary Gland Masses S. Q. H. Naqvi, S. Q. A. Shah, S. Shaikh, et al

involvement by systemic diseases.15 An on-site cytopa-
thologist is also not required during sampling of core
biopsy.15

There was no complication observed in our study, only
two cases developed a small hematoma by US-CNB
which subsided spontaneously. Eight false -ve and 14
false +ve cases were observed by FNAC, a common
reason for such results is sampling error, because these
lesions having either heterogeneous cellular population,
scant cellularity or combination of both benign and ma-
lignant features. In comparison to FNAC no false +ve
case was noted, only one (0.9%) false negative case
was detected by US-CNB.

The sensitivity of FNAC was 74.2% and the specifi-
city 81.8%, while the sensitivity of US-CNB was 96.2%
and the specificity 100% when compared with excisional
biopsy, which is in agreement with studies7,13,23,24 from
different parts of the world.

  CONCLUSION

US-CNB represents a recently described technique for
diagnosing a salivary gland mass which has potential
benefits over FNAC, having accuracy almost equal to
excision biopsy. It can be performed in an outpatient
clinic and enables specific tissue diagnosis, that may
help to reduce the need for surgical biopsy and obviates
intraoperative frozen biopsy and unnecessary surgery,
thus facilitating prompt and appropriate treatment.
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