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Tumors of the salivary glands constitute 3-6% of head and neck tumors. The majority
of these are benign lesions, although recently there has been an observed increase in
the incidence of tumors in this region of the body. The aim of the study is to analyze
patients operated on for submandibular and parotid gland tumors and to compare the
concordance between preoperative fine-needle aspiration biopsy and postoperative
histopathological examination.

The medical records of all patients who underwent parotidectomy or submandibu-
lectomy were retrospectively analyzed. The data obtained included age, sex, date
of surgery, results of preoperative fine-needle aspiration biopsy, and postoperative
histopathological examination.

The medical histories of 146 patients, 77 women and 69 men, with an average age of
53.7 years - were analyzed. Histopathological examination revealed that 137 tumours
were benign, while 9 cases were malignant. The most frequently diagnosed benign
tumors of the parotid gland were pleomorphic adenoma and Warthin’s tumor. The most
prevalent malignant tumors were mucoepidermoid carcinoma, acinic cell carcinoma,
and squamous cell carcinoma. Tumor recurrences were observed in three patients. The
concordance between the results of preoperative fine-needle aspiration biopsy and
histopathological examination was 83.5%. The sensitivity and specificity in diagnosing
tumors were 66.7% and 93.4%, respectively.
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Conclusions: Performing cytological and imaging studies is essential for properly planning the scope
of the surgery. The results obtained in this study mostly reflect data from other centers.

Keywords: salivary gland, parotid gland, submandibular gland, salivary gland tumors, paroti-
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INTRODUCTION

Salivary gland tumors constitute 3-6% of head
and neck tumors, and up to 8.5% in Europe; oc-
curring in 70% of major and 30% of minor salivary
glands [16,24]. They originate from various types
of glandular cells, hence their morphological
diversity. Over the past forty years, an increase
in the incidence of head and neck cancers has
been observed, which is associated with alcohol
consumption, tobacco use, and the spread of the
HPV virus [10]. Smoking increases the risk of de-
veloping a benign salivary gland tumor eightfold
[3]. Additional etiological factors include specific
gene mutations [27]. Treatment options include
surgical resection, radiotherapy, chemotherapy,
and multimodal therapy. Although tumors are
less common in minor salivary glands, their pres-
ence in these glands is associated with a 50% risk
of malignancy compared to 20% in major glands.
Tumors of the sublingual gland are almost always
malignant [27].

According to the 5th edition of the WHO clas-
sification of salivary gland tumors, there are cur-
rently 15 benign and 21 malignant epithelial tu-
mors of the salivary glands, one benign mesen-

Tab.1. Demographic structure of operated patients.

chymal tumor, and two non-neoplastic epithelial
lesions [25].

The aim of this study was to analyze patients
who underwent surgical removal of the salivary
gland at the Otolaryngology Clinic between 2014
and 2022, with a focus on the correlation between
the results of fine-needle aspiration biopsy (FNAB)
and postoperative histopathological examination
(HP).

METHODOLOGY

The study was based on a retrospective single-
center analysis of 146 patients who underwent
removal of the parotid or submandibular gland at
the Otolaryngology Clinic of the Military Institute
of Aviation Medicine between 2014 and 2022.

Each operation was planned based on FNAB, as
well as imaging studies such as ultrasound (USG),
computed tomography (CT), and/or magnetic res-
onance imaging (MRI). Submandibulectomy was
performed in a typical manner, without the use of
a neurostimulator.

Parotidectomy included superficial lobe (in-
cluding lateral and partial), deep lobe, and extra-

Analysis of salivary gland removal Parotid

surgeries

Submandibular Total

2014 1 4 5
2015 10 5 15
2016 22 8 30
2017 16 5 21
2018 8 9 17
2019 15 6 21
2020 10 2 12
2021 8 2 10
2022 13 2 15
Total number 103 43 146
Men 41 28 69
Women 62 15 77
Age (range; average) 16-83; 54.6 18-77;51.6 16-83;53.7
Left side 46 24 70
Right side 57 19 76
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Tab.2. Comparison of FNAB and histopathological results.

Eomparison Oof FNAB and HP Parotid FNAB  Submandibular FNAB Total Parotid HP Submandibular HP Total

efore and after surgery
PA 40 5 45 43 6 49
Warthin 30 3 31 38 3 41
Chronic calculi, nonspecific or 2 27 29
hypertrophic inflammation
Lipoma 3 3 4 4
Basal cell adenoma 1 1 4 4
MEC 1 2 3
Inflammatory cyst 5 5 2 1 3
Squamous cell carcinoma 2 2 2 2
Acinic cell carcinoma 2 - 2
Kittner tumor 2 2
Papillary cystadenoma 1 1 2

PA and Warthin

Fibrotic branchial cleft cyst

DLBCL lymphoma

Myoepithelioma

Carcinoma in tumore mixto

No FNAB performed 17 33

49

Adenoid Cystic Carcinoma 1
(AdCC)

1

Atypia/cancer cells/indeter- 5 2
minate

7

Liquid 1

1

capsular tumor removal. The European Salivary
Gland Society recommended the classification of
parotidectomy based on the five-level anatomy of
the parotid gland [26], but this analysis did not in-
clude it as it predates this classification. The extent
of the procedure depended on the initial cytologi-
cal and imaging diagnosis. Available FNAB and HP
results were compared.

RESULTS

The study included 146 salivary gland surger-
ies, with 77 performed on women and 69 on men.
There were 43 submandibular gland surgeries and
103 parotid gland surgeries. The average age of
the patients was 53.7 years (+ 15.7 years; range
from 16 to 83 years). The structure of both oper-
ated groups is presented in Table 1.

The most common benign tumor in both
groups was pleomorphic adenoma (PA) (33.6%),
followed by Warthin’s tumor (28.1%). Among the
histopathological diagnoses of removed parotid
glands, mixed tumor (PA) and Warthin’s tumor
predominated (78.6%), while chronic inflamma-
tion prevailed in submandibular glands (62.8%).
Among malignant tumors, mucoepidermoid car-
cinoma (MEC) slightly predominated (2.1%), along
with squamous cell carcinoma (1.4%) and acinic
cell carcinoma (AciCC) (1.4%).

The concordance between FNAB and HP results
reached 83.5%. The sensitivity and specificity in
diagnosing tumors were 66.7% and 93.4%, respec-
tively. The decrease in the number of surgeries
performed in 2020 and 2021 was due to the SARS-
CoV-2 pandemic. The list of preoperative FNAB and
postoperative HP results is presented in Table 2.

DISCUSSION

Among the 80% of primary benign tumors,
pleomorphic adenoma (PA) is noted in 65%, both
in major (55%) and minor salivary glands (50%),
with a female predominance of 1:1.4 [21]. In our
analysis, among individuals operated on for pa-
rotid gland tumors, PA accounted for 41.7%, with
a male-to-female ratio of 1:1.87. Although it is a
benign tumor, it has a tendency for recurrence
and malignant transformation, especially when
incompletely excised [14].

One individual underwent three surgeries due
to recurrent PA (in 2015, 2020, and 2021), first at
the age of 24. After the third surgery, she devel-
oped grade lll facial nerve palsy according to the
House-Brackmann scale. Another patient under-
went three surgeries for recurrent PA (in 1994,
2000, and 2010), and the fourth surgery in 2017
at our institution revealed histopathological find-
ings of carcinoma ex pleomorphic adenoma.

© The Polish Journal of Aviation Medicine, Bioengineering and Psychology

2021 | Volume 27 | Issue 2 | 35



Review Article

Warthin tumor accounts for approximately 20%
of benign salivary gland tumors, and up to 50%
considering only the parotid glands. Although the
diagnosis can be made based on FNAB and ultra-
sound, a high percentage of nondiagnostic results
are observed in the literature [9]. Among patients
with both FNAB and HP results, the concordance
rate was 80.6%, consistent with the sensitivity re-
ported in the literature [17,22]. The development
of Warthin tumor is mainly observed in the fifth
and sixth decades of life, with a male predomi-
nance (2.6:1-10.1:1) [12]. In our analysis, we did not
observe such a result; the male-to-female ratio
was 1:1.16.

Recently, there has been an increasing trend
in the percentage contribution of Warthin tumor
(papillary cystadenoma lymphomatosum) in the
group of benign salivary gland tumors [8]. Due
to the very low risk of malignant transformation,
delaying surgery and monitoring the tumor using
imaging studies is now acceptable [5,18].

The risk of recurrence of Warthin tumor is low,
mainly associated with incomplete tumor resec-
tion [20]. Among men, one reoperation for recur-
rent Warthin tumor was performed 12 years after
the initial removal.

The occurrence of multiple synchronous tu-
mors in one parotid gland is observed in up to
5-10% of benign tumors and most commonly in-
volves Warthin tumor [11]. Unilateral synchronous
tumors with different histopathological differenti-
ation are less common, and they most often occur
in combination with Warthin tumor and pleomor-
phic adenoma [19]. In our analysis, one such case
was noted, where the preoperative FNAB did not
clearly define the nature of the lesion.

In four patients, FNAB described pleomorphic
adenoma, while histopathological examination
confirmed Warthin tumor.

Three individuals were operated on for mu-
coepidermoid carcinoma (MEC), two of whom had
the tumor located in the submandibular gland.
MEC is the most widespread malignant salivary
gland tumor [13], that is usually located in the pa-
rotid gland, accounting for up to 80%, followed by
8-13% in the submandibular gland and 2-4% in the
sublingual gland [4].

AciCC accounts for 6-7% of all salivary gland
tumors and mainly involves the parotid gland
(>90%), making it the second most common ma-
lignant tumor in children [23]. Usually occurring
in women around the age of 50, AciCC was doc-
umented in our material in two women aged 41
and 63 with tumors located in the right parotid
gland. One of them was qualified for reoperation,

which involved total parotidectomy with facial
nerve resection and selective lymphadenectomy
[I-1V (parotidectomy I-IV (CNVII) with SND II-IV).

Primary squamous cell carcinomas of the sali-
vary glands most commonly occur in the seventh
and eighth decades of life and are associated
with poor prognosis. Typically, their detection re-
sults from metastasis from the throat or skin [1].
Among the patients studied, one case of primary
squamous cell carcinoma was noted in a woman,
while in another patient, it was a distant metasta-
sis after the removal of squamous cell carcinoma
of the prostate. Both tumors were located in the
left lobe of the parotid gland at the ages of 75 and
70, respectively.

The most common reason for submandibular
gland removal is stone formation causing chronic
inflammation [12]. This accounted for 64.3% of the
reasons for surgery in the analysis.

Lymphomas account for 2% of salivary gland
tumors while being the second most common
malignant lesion in the head and neck region [6].
They occur in the parotid gland in 83% of cases, in
the submandibular gland in 9%, and in the sub-
lingual gland in 0.3%. The predominant subtypes
of benign lymphomas are marginal zone lympho-
mas and follicular lymphomas, while the more ag-
gressive subtypes include mainly diffuse large B-
cell lymphomas (DLBCL), mantle cell lymphomas,
and T-cell lymphomas [7]. In the Clinic’s material,
one case of DLBCL involving the left submandibu-
lar gland in a 66-year-old man was detected, and
the FNAB was consistent with the histopathologi-
cal findings.

Kuttner tumor, also known as chronic scle-
rosing sialadenitis of the submandibular gland,
classified as an IgG4-related disease, is a benign
tumor that was recognized as a distinct entity
by the WHO in 1992. Kittner tumor typically af-
fects the submandibular glands and presents as a
hard, painless swelling, challenging to distinguish
from malignant salivary gland lesions [15]. In the
described material, two such diagnoses were ob-
tained in men.

Among the 43 individuals who underwent sub-
mandibular gland removal, 33 did not have FNAB
performed. In five individuals, a diagnosis of pleo-
morphic adenoma (PA) was obtained, while in
three, Warthin tumor was diagnosed, and in two,
atypical neoplastic cells were described. The lack
of FNAB was due to the detection of stones in the
duct or within the submandibular gland, either
palpably or based on ultrasound findings, directly
qualifying the patients for surgery.
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CONCLUSIONS

Our results regarding the concordance be- ing studies is essential to differentiate between
tween FNAB and HP were consistent with the benign and malignant tumors and to plan the
available literature data. Proper qualification for scope of the operation.
surgery with the performance of FNAB and imag-
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