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Introduction

The salivary glands consist of the parotid, submandibular,
sublingual, and minor glands. The minor salivary glands are
widely distributed throughout the mouth and oropharynx.
Approximately 3% of all head and neck neoplasms are
salivary gland tumors.! About 80% are located in the
parotids, 10% are located in the submandibular glands,
and the remainder is distributed between the sublingual
and countless minor salivary glands.?> Major salivary gland
tumors tend to be benign, whereas minor tumors tend to be
malignant.’

Fine needle aspiration cytology (FNAC) was introduced
in the 1920s and quickly gained wide acceptance among
clinicians due to the ease of its performance and its rapid
diagnosis.* FNAC is the main diagnostic tool used for the
evaluation of salivary gland swelling due to its superficial
location and easy accessibility.>* Due to the large variety
of salivary gland neoplasms and the lack of tumor markers,
diagnosing submandibular tumors is challenging for
clinicians and pathologists.

The inherent morphological heterogeneity of the lesions,
technical expertise of the performer, quality of the
cytological smear preparations and finally, the experience
of the cytopathologist in reviewing and diagnosing the
lesions alter the ultimate diagnosis, treatment protocol, and
outcome.”

Clinical examination and imaging without FNAC are not
able to distinguish benign from malignant lesions."! FNAC
can better identify malignancy than any other investigations
such as ultrasonography (USG), computed tomography
(CT), or magnetic resonance imaging (MRI) in the majority
of cases. FNAC for salivary gland lesions has been shown
to be adequately sensitive and specific for diagnosing and
treating salivary gland pathologies'>!"* and is simple, safe,
cost-effective, and can be repeated if necessary. Although
many study-reports on the use of FNAC are available in the
literature, those addressing populations from coastal areas
attending rural medical colleges with no access to frozen
sections or MRIs are lacking. This study was conducted to
fill this research gap. This study aims to see the correlation
between FNAC and histopathology in salivary gland
swelling.

Methods

After approval wasreceived from the Institutional Research
Committee and the Institutional Ethics Committee, this
prospective study was launched. Patients attending surgery
outpatient department with swelling in the neck and oral
cavity were identified. Patient histories were collected and
detailed clinical examinations of the neck and oral cavity
were conducted to identify salivary gland swelling. Data
were obtained using a pre-structured proforma after the
study participants gave their written informed consent.
The research was carried out from September 2017 to July
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2019. The study enlisted the participation of 80 patients.
Male and female patients with salivary gland swelling
between the ages of 13 and 70 were included. All
patients subjected to FNAC followed by surgery and
histopathological examination due to salivary gland
swelling were included. Patients below age 13 are referred
to pediatric surgery, so they were not included. Patients
with inoperable tumors and patients not fit for surgery
were excluded.

Patient histories were collected and detailed clinical
examinations were conducted to locate the lesion for
aspiration. USG of the neck was done. In selected cases
where there was fixity to the structures like muscles,
nerves, skin, or bone, a CT scan was also done. In cases
where the origin or fixity to the adjacent structures on
clinical examination was unclear, ultrasound and CT scans
were done prior to FNAC. In straightforward cases, FNAC
was done in the first visit before the imaging studies.
Ultrasound-guided FNAC was not practiced routinely in
our institution, so it was not utilized in our study.

After consent was obtained, aspiration was done directly
on the percutaneous or transoral root as an operative
procedure. All the aspiration was done by the same team
of cytotechnicians, and examinations of slides were done
by the same team of cytopathologists. The aspirate was
obtained under aseptic conditions with a 23-gauge needle
and a 10cc disposable syringe. Under negative-pressure,
needle was passed in multiple directions without taking
it out of the tumor, and for large tumors, aspiration was
done at various sites. Smear-prepared on multiple slides
fixed with ether—95% alcohol solution and stained using
Papanicolaou’s stain. After the FNAC report was obtained,
patients were re-evaluated, and additional investigations
like a CT scan were conducted for selected cases, after
which patients were subjected to surgery with a proper
anesthesia check-up. For all cases, informed written
consent was obtained. Since there is no facility for the
frozen sections in our center, surgery for the swelling was
planned based on the clinical examination, FNAC, and
scan report. Specimens were assessed by post-operative
histopathological ~evaluation. Cytologically  benign
tumors of the parotid from the superficial lobe underwent
superficial parotidectomy and total parotidectomy for
swelling arising from the deep lobe. For cytologically
malignant cases, total parotidectomy with removal of
the lymph nodes was done. For submandibular swelling,
total excision of the gland was done for cytologically
benign cases, and for malignant cases, total excision of
the gland with removal of the lymph nodes and adjacent
structures was done in indicated cases. For minor salivary
gland tumors, excision with an adequate margin was done.
Cytological diagnosis and histopathological diagnosis
were correlated. The sensitivity, specificity, positive
predictive value, and negative predictive value of FNAC
were calculated, and the diagnostic accuracy of FNAC
was assessed.
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Results

Eighty patients with salivary gland swelling subjected
to FNAC followed by surgery and histopathological
examination were included in this study. Patients between
the ages of 13 and 70 were included in the study, of which
45 (56.25%) were females and 35 (43.75%) were males.
The age group most commonly affected was 41-50 years
(24 cases). The mean age of the patients was 39. The
duration of swelling ranged from 3 months to 15 years; the
mean duration was seven years and seven months (Table

1).

FNAC results revealed that there were 47 (58.75%)
cases of pleomorphic adenoma, 10 (12.5%) cases of
chronic sialadenitis, eight (10%) cases of Warthin’s
tumor, four (5%) cases of cystic lesions, five (6.25%)
cases of mucoepidermoid carcinoma, two (2.5%) cases
of acinic cell carcinoma, and four (5%) cases of adenoid
cystic carcinoma. After FNAC, no patients had major
complications. Only nine patients complained of pain at the
site, and three showed bruising at the site.

In the postoperative histopathological diagnosis, out
of 47 cases of pleomorphic adenoma, 44 cases showed
the same diagnosis as FNAC and three cases showed
different diagnoses (Warthin’s tumor: 1, mucoepidermoid
carcinoma: 1, carcinoma ex pleomorphic adenoma: 1).
Out of 10 cases of chronic sialadenitis, eight showed the
same diagnosis as FNAC, and two cases showed different
diagnoses (pleomorphic adenoma: 2). In the cases of
Warthin’s tumor, cystic lesions, and acinic cell carcinoma,
all cases showed the same diagnosis as FNAC. Out of five
cases of mucoepidermoid carcinoma, four showed the
same diagnosis as FNAC, and one case showed a different
diagnosis (pleomorphic adenoma). Out of four cases of
adenoid cystic carcinoma, three showed the same diagnosis
as FNAC, and one case showed a different diagnosis
(pleomorphic adenoma).

The histopathological diagnosis showed 48 (60%) cases
of pleomorphic adenoma, eight (10%) cases of chronic
sialadenitis, nine (11.25%) cases of Warthin’s tumor,
four (5%) cases of cystic lesions, five (6.25%) cases
of mucoepidermoid carcinoma, two (2.5%) cases of
acinic cell carcinoma, one (1.25%) case of carcinoma ex
pleomorphic adenoma, and three (3.75%) cases of adenoid
cystic carcinoma. There were 11 (13.75%) malignant cases,
57 (71.25%) benign cases, and 12 (15%) non-neoplastic
cases. There were 68 (85%) and 12 (15%) neoplastic and
nonneoplastic cases, respectively. Among the 57 cases of
benign neoplasm, 48 (84.21%) cases were pleomorphic
adenoma and nine (15.78%) cases were Warthin’s tumors.
Out of the 11 malignant cases, the most common was
mucoepidermoid carcinoma at five (45.45%) cases,
followed by adenoid cystic carcinoma at three (27.27%)
cases, acinic cell carcinoma at two (18.18%) cases, and
carcinoma in pleomorphic adenoma at one (9.09%) case
(Table 3).
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False-positive cases included one mucoepidermoid
carcinoma of the parotid gland in a 45-year-old male
who underwent total parotidectomy that proved to be a
pleomorphic adenoma on histopathological examination.
One adenoid cystic carcinoma of the parotid gland in a
55-year-old female proved to be a pleomorphic adenoma.
False-negative cases were two cases of pleomorphic
adenoma, one from the parotid gland and one from the
palate, that proved to be carcinoma in ex-pleomorphic
adenoma and mucoepidermoid carcinoma, respectively.
For the former, since it arose from the deep lobe, the patient
underwent total parotidectomy. For the latter, arose from
the palate, the patient underwent re-excision in view of
malignancy.

Table 1. Age and sex distribution of the study group (n=80)

13-20 3 2 1
21-30 6 3

31-40 21 12 9
41-50 24 14 10
51-60 19 10

60-70 7 4

Total 80 45 35

The male: female ratio was 1:1.28.

Table 2. Distribution of salivary gland lesions (n=80)

Parotid 63 78.75
Submandibular 16 20
Minor salivary 1 1.25
gland

Discussion

Salivary gland swelling in male and female patients
between the ages of 13 and 70 years old was examined in
the study. The highest number of patients was seen in the
age group of 41-50 years old. The male: female ratio was
1:1.28, consistent with a study that claimed that salivary
gland lesions are more common in females.

In our study, the frequency of swelling in the parotid,
submandibular, and minor salivary glands was 78.75%,
20%, and 1.25%, respectively. This is consistent with the
results of the majority of previous studies. Most patients
had a history of a gradually increasing mass of variable
duration. Facial nerve involvement was seen in one case,
fixity to the underline structure was seen in two cases,
and lymphadenopathy was seen in two cases. Most of the
instances of malignant swelling were clinically similar
to those of benign swelling, so the primary challenge of
aspiration cytology was to differentiate benign tumors from
malignant ones and then to differentiate the various types
of malignancy.'
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Table 3. Comparison of FNAC and histopathological results (HPR) (n=80)

Pleomorphic adenoma 47 (58.75%) 44 3 Mucoepidermoid ca: 1 (False 48 (60%)
Negative),
Carcinoma ex pleomorphic
adenoma: 1 (False Negative),
Warthin’s tumor: 1
Chronic sialadenitis 10 (12.5%) 8 2 Pleomorphic adenoma: 2 8 (10%)
Warthin’s tumor 8 (10%) 8 0 - 9 (11.25%)
Cystic lesions 4 4 0 - 4 (5%)
Mucoepidermoid carcinoma | 5 (6.25%) 4 1 Pleomorphic adenoma: 1 (False | 5 (6.25%)
Positive)
Acinic cell carcinoma 2 (2.5%) 2 - 2 (2.5%)
Adenoid cystic carcinoma 4 (5%) 3 Pleomorphic adenoma: 1 (False | 3 (3.75%)
Positive)
Carcinoma ex pleomorphic | 0 0 0 - 1 (1.25%)
adenoma
Total 80 73 7 - 80

In our study using FNAC, inflammatory swelling was
seen in 10 (12.5%) cases, similar to the findings of Ashraf
et al,'® which reported 12% of cases. In our study, cystic
lesions were seen in four (5%) cases, similar to the findings
of Akhter et al, in which 7.5% of cases were reported.'”
In our study using FNAC, pleomorphic adenoma was the
most common benign tumor, seen in 47 (58.75%) cases,
and mucoepidermoid carcinoma was the most common
malignant tumor in five (6.25%) cases. These results
corroborate with those of a study conducted in Pakistan
on 129 cases of parotid gland lesions.”® In our study
using FNAC, neoplastic, benign, and malignant lesions
were seen in 66 (82.5%), 55 (68.75%), and 11 (13.75%)
cases, respectively. Among the 66 neoplastic cases, 62
(93.9%) were benign and four (6%) were malignant; this
is comparable with other studies, in which the percentages
were 75.9% and 14.6%, respectively.**

In this study, histopathological analysis revealed 57
(71.25%) benign cases and 11 (13.75%) malignant cases.
Among the benign cases, pleomorphic adenoma was the
most common at 48 (84.21%) cases and Warthin’s tumor
made up nine (15.78%) cases. Among the malignant cases,
mucoepidermoid carcinoma was the most common at five
(45.45%) cases, followed by adenoid cystic carcinoma at
three (27.27%) cases, acinic cell carcinoma at two (18.18%)
cases, and carcinoma ex pleomorphic adenoma at one
(9%) case. Among all the salivary gland tumors, the most
common benign and malignant tumors were pleomorphic
adenoma and mucoepidermoid carcinoma, respectively.
These results agree with those of Pratap and Jain,” Panchal
and Shah,* and Rajat et al.”

Two false-negative cases (18.18%) out of 11 malignant
cases were reported in the study. False negatives have
been reported in various studies, with rates ranging
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between 0 and 37%.'¢2? In this study, there was one case
of mucoepidermoid carcinoma and one case of carcinoma
ex pleomorphic adenoma. Both cases were diagnosed
as pleomorphic adenoma by FNAC. FNAC can quite
easily diagnose pleomorphic adenoma, but occasionally,
difficulty is encountered in differentiating pleomorphic
adenoma from mucoepidermoid carcinoma, adenoid cystic
carcinoma, and carcinoma ex pleomorphic adenoma.?

There were two occurrences of false positives. The
first was a cytological diagnosis of mucoepidermoid
carcinoma of the parotid gland. The patient underwent total
parotidectomy, and pleomorphic adenoma was diagnosed
histopathologically. A probable explanation of this is
that if only pap staining was utilized, the myxoid ground
substance of pleomorphic adenoma could be misinterpreted
for epithelial mucus. Mucoid paucicellular fluid aspiration
may indicate low-grade mucoepidermoid carcinoma or
mucoepidermoid carcinoma originating in the pleomorphic
adenoma.”” Because the morphological patterns of
epithelial components show diversity in both pleomorphic
adenoma and low-grade mucoepidermoid carcinoma,

Table 4. Statistical analysis of carcinomatous lesions (n=80)

FNAC positive | 9 2 11
(True Positive) | (False Positive)
FNAC negative | 2 67 69
(False Negative) | (True Negative)
Total 1 69 80
Sensitivity:  81.82%, Specificity: 97.10%, Positive

predictive value: 81.82%, Negative Predictive value:
97.10%, Accuracy: 95%.
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Table 5. Comparison with other studies

Sikdar, Sriram, & Ivan (2018)* 50 87
Hayat Ullah Khan, Kamran 65 93.84
Khalid, Imran Yousuf (2017) 3

Naz, Hashmi, Khurshid et al. 187 83.3
(2015)%

Present study 80 95

Table 6. Diagnostic accuracy of FNAC in different studies

Sikdar, Sriram, & 2018 100 85

Ivan31

Naz, Hashmi, 2015 77.7 86.3

Khurshid et al.30

Poudel, Shrestha, & | 2020 90.32 75

Regmi32

Present study 2017— 81.82 97.10
2019

aspirated material lacking the stromal component may
result in a false-positive diagnosis. This misdiagnosis can
be avoided by using multiple samples.

For the second false positive, the cytological diagnosis
indicated adenoid cystic carcinoma arising from the
parotid gland. CT scan showed swelling arising from
the superficial lobe, so the patient underwent total
parotidectomy. The histopathological report showed
pleomorphic adenoma. When using FNAC, the distinction
between adenoid cystic carcinoma and pleomorphic
adenoma may be difficult because both have myxoid
acellular material and hyaline globules. The hyaline
globules characteristic of adenoid cystic carcinoma may
also be seen in pleomorphic adenoma.’® The stromal
component of pleomorphic adenoma may thus be
misinterpreted as basement membrane-like material seen
in adenoid cystic carcinoma.

There were two false-negative cases in the parotid gland,
both of which were diagnosed as pleomorphic adenoma by
cytology. The first one was mucoepidermoid carcinoma in
a 35-year-old male, for which similar findings were seen
in many studies. In a study by Kotwal et al, three out of
four mucoepidermoid carcinomas were diagnosed as
pleomorphic adenoma cytologically.?’

The second false negative was carcinoma ex pleomorphic
adenoma, for which the cytological diagnosis was
pleomorphic adenoma. This misdiagnosis is of great
clinical importance since this malignancy is very
aggressive and treatment plans are different. This clinical
problem was emphasized in a study by Klijanienko et
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al. reported a very high false-negative rate of 35.3% in
carcinoma ex pleomorphic adenoma among all malignant
salivary gland swelling.*®

In our study, the sensitivity, specificity, positive predictive
value, negative predictive value, and accuracy were
81.82%, 97.10%, 81.82%, 97.10%, and 95%, respectively.
The specificity and accuracy of our study were higher than
those of most previous studies because we had a limited
number of false-negative and false-positive cases (Table
5 and 6). Because this study was conducted at a teaching
institution, more senior and experienced pathologists
oversaw the cytology division. Additionally, more than
one cytopathologist examined each slide, and multiple
site aspiration and repeated aspiration are usual practices.
These could be the reasons for this study’s high accuracy
and specificity.

Inadequate aspirate or sampling errors remain important
limitations of this technique and impose a great demand
for experienced histopathologists.34,35 Additionally, a
limitation in the number of malignant cases can contribute
to the drawbacks of FNAC. This can be overcome by
conducting studies with larger samples.

Ultrasound-guided FNAC is recommended by many
authors to reduce non-diagnostic aspiration due to false
positioning of the needle outside the tumor or in the
necrotic, hemorrhage, and cystic area. According to
Brennan et al,® clinically suspicious cases should be re-
evaluated using appropriate imaging techniques and
FNAC should be repeated under ultrasound guidance
by a skillful cytotechnician and reported by an expert
cytopathologist.

Conclusion

FNAC is a sensitive, specific, and accurate diagnostic test
used for the preoperative evaluation of patients with salivary
gland swelling. It is a simple, safe, and cost-effective
procedure with no major complications. It can be done as
an outpatient procedure with good patient compliance and
can be repeated if necessary. It is, therefore, of immense
value in the diagnosis of benign and malignant lesions.
FNAC provides a more rapid and accurate diagnosis of
salivary gland swelling than any other test.

WWW.jssn.org.np



Comparative study of Fine-Needle Aspiration Cytology and Histopathological diagnosis of salivary gland swellinq

10.

11.

12.

13.

14.

15.

References

Leegaard T, Lindean H. Salivary gland tumors:
clinical picture and treatment. Acta Otolaryngol.
1970;263:155-159.

Nagarkar NM, Bansal S, Dass A, Singhal SK, Mohan
H. Salivary gland tumors. Indian J Otolaryngol Head
Neck Surg. 2004;56(1):31-34.

Epker BN, Henry FA. Clinical histopathologic and
surgical aspects of intraoral minor salivary gland
tumors. J Oral Surg. 1969;27(10):792—-804.
Dudheon LS, Patrick CV. New method for the
rapid microscopical diagnosis of tumors. Br J Surg.
1927;15:250-261.

Brennan PA, Davies B, Poller D, et al. Fine needle
aspiration cytology (FNAC) of salivary gland tumors:
repeat aspiration provides further information in
cases with an unclear initial cytological diagnosis.
Br J Oral Maxillofac Surg. 2010;48(1):26-29.
doi:10.1016/j. bjoms.2008.12.014.

Parmar MD, Suri SK, Ghoghari DV. Role of fine
needle aspiration cytology in salivary glands lesions.
J Res Med Dent Sci. 2014;2(3):23-27. doi:10.5455/
jrmds.2014236.

Schmidt RL, Narra KK, Witt BL, Factor RE.
Diagnostic accuracy studies of fine-needle aspiration
show wide variation in reporting of study population
characteristics: implications for external validity.
Arch Pathol Lab Med. 2014;138(1):88-97.

Song IH, Song JS, Sung CO. Accuracy of core
needle biopsy versus fine needle aspiration cytology
for diagnosing salivary gland tumors. J Pathol Transl
Med. 2015;49(2):136-143.

Tyagi R, Dey P. Diagnostic problems of salivary
gland tumors. Diagn Cytopathol. 2015;43(6):495—
509.

Wei S, Layfield LJ, Li Volsi VA, Montone KT,
Baloch ZW. Reporting of fine needle aspiration
(FNA) specimens of salivary gland lesions:
a comprehensive review. Diagn Cytopathol.
2017;45(9):820-827.

David O, Blaney S, Hearp M. Parotid gland fine-
needle aspiration cytology: an approach to differential
diagnosis. Diagn Cytopathol. 2007;35(1):47-56.
Griffith CC, Pai RK, Schneider F. Salivary gland
tumor fine-needle aspiration cytology: a proposal
for a risk stratification classification. Am J Clin
Pathol. 2015;143(6):839-853.

Liu CC, Jethwa AR, Khariwala SS, Johnson J, Shin
1J. Sensitivity, specificity, and posttest probability of
parotid fine needle aspiration: a systematic review
and meta-analysis. Otolaryngol Head Neck Surg.
2016;154(1):9-23.

Obaid MA, Yusuf A. Surgical management of
epithelial parotid tumors. J Coll Physicians Surg
Pak. 2004;14(7):394-399.

Akhter J, Hirachand S, Lakhey M. Role of FNAC in
the diagnosis of salivary gland swellings. Kathmandu

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

Univ Med J (KUMJ). 2008;6(2):204-208.

Ashraf A, Shaikh AS, Kamal F, Sarfraz R, Bukhari
MH. Diagnostic reliability of FNAC for salivary
gland swellings: a comparative study. Diagn
Cytopathol. 2010;38(7):499-504.

Jain R, Gupta R, Kudesia M, Singh S. Fine needle
aspiration cytology in diagnosis of salivary gland
lesions: a study with histologic comparison.
Cytojournal. ~ 2013;10:5. doi:  10.4103/1742-
6413.109547.

Gudmundsson JK, Ajan A, Abtahi J. The accuracy
of fine-needle aspiration cytology for diagnosis of
parotid gland masses: a clinicopathological study of
114 patients. J Appl Oral Sci. 2016;24(6):561-567.
Zafar A, Shafi M, Hassan SH, Malik S. Fine needle
aspiration cytology in parotid lumps. J Pak Med
Assoc. 1997;47(7):188-190.

Mihashi H, Kawahara A, Kage M. Comparison
of preoperative fine-needle aspiration cytology
diagnosis and histopathological diagnosis of salivary
gland tumors. Kurume Med J. 2006;53(1-2):23-27.
Chakrabarti S, Bera M, Bhattacharya PK.
Study of salivary gland lesions with fine needle
aspiration cytology and histopathology along
with immunohistochemistry. J Indian Med Assoc.
2010;108(12):833-836.

Zurrida S, Alasio L, Tradati N, Bartoli C, Chiesa F,
Pilotti S. Fine needle aspiration of parotid masses.
Cancer. 1993;72(8):2306-2311.

Ali NS, Akhtar S, Junaid M, Awan S, Aftab K.
Diagnosticaccuracy of fine needle aspiration cytology
in parotid lesions. ISRN Surg. 2011;2011:721525.
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 Cytol. 1997;41(5):1412—1420.

Pratap V, Jain SK. Sonographic evaluation of
salivary gland tumors - a hospital-based study. Inter
J Sci Study. 2014;1(4):32-36.

Panchal U, Shah GH. A cytological and histological
comparative study of salivary gland lesions at
tertiary health care centre. Int J Biomed Adv Res.
2015;6(6):470-474.

Rajat G, Deepika D, Dinesh K, Jyotsna S. Fine
needle aspiration cytology (FNAC) of salivary
gland lesions with histopathological correlation in
a district hospital of Jammu region. Indian J Pathol
Oncol. 2016;3(1):32-37.

Rice DH. Malignant salivary gland neoplasms.
Otolaryngol Clin North Am. 1999;32(5):875-886.

Klijanienko J, El-Naggar AK, Servois V.
Mucoepidermoid carcinoma ex pleomorphic
adenoma. Nonspecific preoperative cytologic

findings in six cases. Cancer. 1998;84(4):231-234.
Naz S, Hashmi AA, Khurshid A. Diagnostic role
of fine needle aspiration cytology (FNAC) in the
evaluation of salivary gland swelling: an institutional
experience. BMC Res Notes. 2015;8:101.

Journal of Society of Surgeons of Nepal
J Soc Surg Nep. 2022;25(2)

51

WWW.jssn.org.np



Journal of Society of Surgeons of Nepal WWW.jssn.org.np
J Soc Surg Nep. 2022;25(2) 52



