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Frequency and pattern of salivary gland lesions at a tertiary care centre
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ABSTRACT
Objective: To analyze the frequency and histo-morphological pattern of non-neoplastic and neoplastic salivary gland lesions at a
tertiary care centre.
Study Design: Retrospective descriptive cross-sectional study
Place and Duration: Histopathology section, Dow Diagnostic Reference and Research Laboratory, Karachi from 1st February 2021 to
31st July, 2021.
Methodology: Data of all salivary gland lesions were retrieved from institutional database. All tissue specimens of parotid,
submandibular and sublingual salivary glands lesions as well as possible minor salivary glands swellings were included for
histopathological analysis. Type of benign or neoplastic lesion along with salivary gland involved were assessed.
Results: Out of a total of 739 samples, 28.0% were non-neoplastic whereas 72.0% were neoplastic lesions. Out of 207 non-neoplastic
lesions, 55.1% were of inflammatory origin whereas 44.9% were mucoceles. Chronic sialadenitis (61.4%) was the most common nonneoplastic inflammatory lesion. Among mucoceles, those reported with no specification of type predominated (37.6%). Out of total
543 neoplastic lesions, 53.1% were benign whereas 19.3% were malignant. Pleomorphic adenoma (87.1%) was the commonest benign
neoplastic lesion, followed by benign epidermal inclusion cysts (3.7%). Of the 127 malignant salivary gland tumors, mucoepidermoid
carcinoma (39.4%) was the most common lesion, followed by adenoid cystic carcinoma (29.1%).
Conclusion: Chronic sialadenitis was the most common non-neoplastic lesion whereas pleomorphic adenoma was the predominant
benign lesion. Moreover, mucoepidermoid carcinoma was the most common malignant lesion followed by adenoid cystic carcinoma.
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The histo-morphological pattern of salivary gland lesions has
become an interesting avenue of research due to the distinctive
anatomical position of salivary glands as well as the profound
diversification in histological picture of the lesions 1. Literature
thus far does not provide a very clear picture due to high
variability in the available data2. Salivary gland diseases are
classified as infectious, inflammatory and neoplastic lesions3, 4.
These diverse groups of lesions with varied biologic mechanisms
are a therapeutic challenge for clinicians all over the world 5.
A regional study reported 27.27% non-neoplastic and 72.72%
neoplastic salivary gland lesions. Sialadenitis 16.36% followed by
cystic lesions 10.9% were the most common non neoplastic
lesions. Among the neoplasms studied, 75% cases were benign
and 25% were malignant6.
Salivary gland tumors represent relatively rare neoplasms,
accounting for about 3 to 4% of all head and neck neoplasms but
demonstrate a striking morphological diversity between
different tumor types and sometimes within an individual tumor
mass. They constitute a wide variety of benign, malignant
epithelial, soft tissue, hematolymphoid, and secondary tumors7.
A retrospective study of 124 cases of salivary gland tumors
conducted in Brazil identified 65.3% of benign and 34.6% of
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malignant salivary gland tumours. Parotid gland was the most
common site of tumours 57.2%. The most common benign
tumor was pleomorphic adenoma (48.2%) and the most
common malignant tumor was mucoepidermoid carcinoma
(8.7%)8. A recent local study on total 73 patients operated for
salivary gland tumours estimated 57.53% of benign tumours and
42.4% of malignant tumours. The most common site of tumours
was parotid gland 67.12%. Most common benign tumor was
pleomorphic adenoma (43.8%) while mucoepidermoid
carcinoma was most common malignant tumor (23.28%) 9.
Literature about frequency and prevalence of salivary gland
lesions not only increases awareness of disease patterns within
populations, but highlights the lesions that are most likely to be
encountered by a histopathologist and surgeons in daily
practice. Recent literature highlighted issue of very few
histopathological studies globally that include a comprehensive
spectrum of oral lesions. Most of the published studies are
designed to analyze only a specific disease or lesion, and limited
to a certain age group or based on screenings or clinical surveys,
without histological diagnostic confirmation. A 20-fold global
variation in the incidence of these lesions is apparent in
international databases10.
To the best of investigators’ knowledge, data regarding histomorphological presentation of salivary gland lesions in Pakistan
are limited at best. Majority of the publications are either case
reports or case studies with relatively small number of patients,
and deal with single disease entities, thereby lacking any
generalizable results. The objective of this study was therefore
to describe the frequency and histo-morphological pattern of
non-neoplastic and neoplastic salivary gland lesions at a tertiary
care hospital in Karachi. As we do not have a National Tumor
Registry, this study will contribute valuable data to the existing
body of scientific literature regarding salivary gland lesions in
Pakistan. This study was conducted with an objective to analyze
the frequency and histo-morphological pattern of nonneoplastic and neoplastic salivary gland lesions at a tertiary care
hospital.
METHODOLOGY

lesions. Records with missing data or in which type and location of
salivary gland not mentioned were excluded from the study.
Histopathology data/reports of salivary gland tissue samples
were collected and reviewed by the study investigators as a
team. Histopathology slides were reviewed, wherever required,
for further confirmations which were mostly stained by
Haemotoxylin and Eosin (H & E) with addition of special stains
and immunostains. Special stains including PAS, PAS Alcian blue
and Trichrome were performed. Immunohistochemical stains
including CKAE1/AE3, P63, CK7, EMA, CK5/6 and BerEp4 were
performed wherever required for diagnosis.
Data Analysis: SPSS version 20 was used for statistical analysis.
After data coding and entry, descriptive analysis was performed
by generating means and standard deviations for continuous
variables such as age and frequencies and percentages for
categorical variables such as gender, and type and site of salivary
gland lesions.
RESULTS
Data of total seven hundred and thirty nine patients were
analyzed for the study. The mean age of the patients was
35.33±15.36 years, 385 (52.1%) of them were males while 354
(47.9%) were females. Out of total 750 salivary gland specimens
evaluated, 207 (28.0%) were found to be non-neoplastic, 398
(53.9%) were benign whereas 134 (18.1%) were malignant
salivary gland lesions.
Among 207 cases of non-neoplastic lesions, 114 (55.1%) were of
inflammatory/infectious origin while 93 (44.9%) were
mucoceles. Chronic sialadenitis was the most common
inflammatory lesion accounting for 70 (61.4%) cases, followed
by 28 (24.6%) cases of chronic inflammatory/granulomatous
lesions and 11 (9.6%) cases of sialolithiasis. Among mucoceles,
those with no specification of its types predominated as 35
(37.6%) cases followed by extravasation mucoceles as 34
(36.6%) cases and mucous retention cysts as 14 (15.1%) cases.
Ranula accounted for 10 (10.8%) cases (table I).
Table – I: Details of non-neoplastic salivary gland lesions (n=207)
Variables
Count (%)
Types of Non Neoplastic Inflammatory/Infectious 114 (55.1%)
Salivary Glands Lesions Mucoceles
93 (44.9%)
Chronic sialadenitis
70 (61.4%)
Chronic inflammatory/
Granulomatous tissue 28 (24.6%)
Inflammatory Infectious lesions
Lesions1
Sialolithiasis
11 (9.6%)
Chronic sclerosing
4 (3.5%)
sialadenitis
Mickulicz’s disease
1 (0.9%)
Mucocele
35 (37.6%)
Extravasation
mucocele
34 (36.6%)
Mucoceles2
Mucous retention cyst 14 (15.1%)
Ranula
10 (10.8%)
1
2
n=114
n=93

This retrospective, descriptive cross-sectional study was carried
out from 1st February 2021 to 31st July 2021 at histopathology
section of Dow Diagnostic, Reference and Research Laboratory
(DDRRL), Dow University of Health Sciences, Ojha Campus,
Karachi.
Keeping the percentage frequency of the study outcome at 50%
for most liberal estimate, with 95% confidence level and 4%
precision, the minimum required sample size was calculated to
be 601 patients. The hospital records of histopathology data
were in the form of monthly reports books as well as digital data.
To ensure accuracy of data; it was first retrieved from record
books, than rechecked from digital data.
Relevant data of all patients who underwent biopsies of major and
possible minor salivary gland areas from January 2009 to
December 2018 were taken from hospital records and recorded
on the study pro forma. This included patient’s age gender and
type and site of both non-neoplastic and neoplastic salivary gland
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For inflammatory/infectious lesions, submandibular gland was
reported as the most common location, in 64 (56.1%) cases
while for mucoceles lower lip was the most commonly affected
site, in 67 (72%) cases.
Out of total 398 benign salivary gland lesions, 355 (89.2%) were
benign salivary gland tumours, 29 (7.3%) were benign cystic lesions
and 14 (3.5%) were benign soft tissue lesions. Among benign
salivary gland tumours, pleomorphic adenoma was found as the
most common lesion (n=347, 97.7%). It was also the most common
neoplastic lesion (n=347, 63.9%) as well as the most common
salivary gland lesion (n=347, 46.2%) in this study (table IIA).

common salivary glands site of occurrence for adenoid cystic
carcinoma with 13 (27%) cases followed by 11 (22.9%) cases at
parotid gland (data not shown).
Table – IIB: Details of malignant neoplastic salivary gland
lesions (n=134)
Variables
Count (%)
Malignant salivary gland
127 (94.8%)
Types of Malignant
tumors
Neoplastic
Hemato lymphoid
Salivary Gland Lesions
7 (5.2%)
salivary gland tumors
Mucoepidermoid
50 (39.4%)
carcinoma
Adenoid cystic
37 (29.1%)
carcinoma
Acinic cell carcinoma
10 (7.9%)

Table – IIA: Details of benign neoplastic salivary gland lesions
(n=398)
Variables
Count (%)
Benign salivary gland
355 (89.2%)
tumors
Types of Benign
Benign cystic salivary
29 (7.3%)
Neoplastic
gland lesions
Salivary Gland Lesions Benign soft tissue
salivary gland
14 (3.5%)
lesions
Pleomorphic adenoma
347 (97.7%)
Benign Salivary Gland
Warthin’s tumor
6 (1.7%)
Tumors
Myoepithelioma
2 (0.6%)
Benign epidermal
15 (51.7%)
inclusion cyst
Benign Cystic Salivary Benign Lympho11 (37.9%)
Gland Lesions
epithelial cyst
Dermoid cyst
3 (10.3%)
Lipoma
Haemengioma
Benign Soft Tissue
Infantile haemangioSalivary Gland Lesions endothelioma
Lymphangioma
Schwannoma

Adeno carcinoma, NOS

7 (5.5%)

Salivary duct carcinoma 5 (3.9%)
Malignant Salivary
Gland Tumors

Myoepithelial carcinoma
Carcinoma ex
pleomorphic adenoma
Lymphoepithelial
carcinoma
Metastatic squamous
cell carcinoma

4(3.1%)

High grade sarcoma

1 (0.8%)

Unclassified

8 (5.8%)

3 (2.4%)
1 (0.8%)
1 (0.8%)

Diffuse large B cell
Hematolymphoid
lymphoma/Non Hodgkin 6 (85.7%)
Salivary Gland Tumors
lymphoma

7 (50.0%)
3 (21.4%)

Hodgkin lymphoma

1 (14.3%)

1 (7.1%)
DISCUSSION

1 (7.1%)
2(14.2%)

Current study analyzed the frequency and pattern of nonneoplastic and neoplastic salivary glands lesions in a single
institute of Karachi. We found chronic sialadenitis with 61.4%
cases was the most common cause of non-neoplastic
inflammatory condition with the submandibular gland being the
most common site in 56.1% of cases. Similar findings have been
reported by national and international studies11-13.
The WHO histological classification10 of salivary gland lesions
mentioned parotid gland as the most commonly involved
salivary gland followed by palate and buccal mucosa. This is a
finding similar with our study and two others local studies14,15.
In neoplastic conditions, the current study showed a higher
percentage of benign lesions as compared to malignant
neoplastic lesions. Pleomorphic adenoma was the commonest
benign neoplastic lesion in our study. Our findings are in
accordance with a recent study by Mahmood et al16 who
reported 65.3% benign neoplastic lesions with 61.1% comprising
of pleomorphic adenomas. Likewise, a similar finding has been
reported by Obimakinde et al4 who reported 60% salivary gland

Parotid gland was the most common site of pleomorphic
adenoma (n=235, 67.7%), followed by submandibular gland
(n=61, 17.6%).
Out of 134 malignant salivary glands lesions, 127 (94.8%) were
malignant salivary gland tumors while 7 (5.2%) cases were of
hematolymphoid salivary gland tumors. Among malignant
salivary gland tumors, mucoepidermoid carcinoma was the most
common tumor (n=50, 37.3%) followed by adenoid cystic
carcinoma (n=48, 34.7%) and acinic cell carcinoma (n=10, 7.2%)
(Table IIB).
Out of 50 mucoepidermoid, 33(66%) of these mucoepidermoid
carcinoma were of low grade category, 4 (8%) were of
intermediate grade, 3 (6%) were of high grade while grading of
10 (20%) cases was not reported.
Parotid gland was the most common site of mucoepidermoid
carcinoma with 33 (62.5%) cases followed by 6 (12%) cases at
submandibular gland. Submandibular gland was the most
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neoplasms with 87.2% of pleomorphic adenomas. Da silva et al17
reported 57.7% benign neoplastic lesions consisting 82.2% of
pleomorphic adenomas.
Parotid gland was the most common site of Pleomorphic
adenoma in 67.7% of cases followed by submandibular gland in
17.6% of cases, a finding in line with the results of recently
published studies from India18 and the Netherland19.
Though Warthin’s tumor was found as a rare entity among
benign salivary gland lesions in the present study; it has been
reported as the second and the third most common benign
tumor secondary to pleomorphic adenoma in two earlier
studies12,20 A recent study in Greece by Kadletz et al21 reported
a rising incidence of Warthin’s tumor in recent years that has
been correlated with obesity, alcohol consumption, and
cigarette smoking.
Regarding the malignant neoplastic lesions, current study
reported mucoepidermoid carcinoma as the most common
salivary gland cancer followed by adenoid cystic carcinoma and
acinic cell carcinoma. Our findings are in accordance with
studies14,15 who also found mucoepidermoid carcinoma as a
common malignant tumor of salivary gland. However, a recent
study by Ahmed et al22 mentioned a higher prevalence of
adenoid cystic carcinoma, followed by mucoepidermoid
carcinoma and acinic cell carcinoma in an African population.
Out of 50 Muco-epidermoid carcinoma , present study reported
(33 cases, 66%) of low grade Muco-epidermoid carcinoma which
is consistent with a recent study in USA by Shafique et al23
classified majority of mucoepidermoid carcinoma as low
grade(44 cases, 64%) out of 69 cases.
Acinic cell carcinoma presented as the third most common
malignancy in present study, a finding similar to Chavda et al 24
and Huang et al25. However, Arrangoiz et al26 mentioned acinic
cell carcinoma as the second most common malignancy in
parotid gland.
In the present study, mucoepidermoid carcinoma and adenoid
cystic carcinoma were found in very close percentages followed
by acinic cell carcinoma. This finding is almost similar to the
results of an earlier study by Mejía-Velázquez et al27 which
showed an equal prevalence of both mucoepidermoid and
adenoid cystic carcinoma. A similarity in anatomical
presentation of both of these malignancies in palatal minor
salivary glands is may be a possible reason of their close
prevalence.
Ko et al28 reported the submandibular gland as the most
common site of adenoid cystic carcinoma followed by parotid
and palatal glands, a finding consistent with the results of the
present study. However, a local study by Nizam et al29 among the
population of Khyber Pakhtunkhwa province, Pakistan, showed
adenoid cystic carcinoma as the most common tumor among all
minor salivary gland tumors. A possible reason of this difference
is may be related with some geographical variation in anatomical
presentation of this malignancy.
A higher percentage of benign tumors as compared to malignant
tumors were seen in the current study, although a study from Sri
Lanka by Tilakaratne et al30 showed equal percentage of benign
and malignant tumors. This difference in study results could be

due to different population characteristics or varied
environmental exposures.
The study results showed that major salivary gland tumors
mostly presented with nonspecific clinical symptoms, needing a
high degree of accuracy in diagnosis. Clinicians, surgeons, and
pathologists may therefore use minor surgical procedures like
Fine Needle Aspiration Cytology, a highly reliable technique for
pre-operative diagnosis of salivary gland lesions, before any
major invasive procedure to aid in deciding the type and extent
of surgery.
CONCLUSION
The results of our study highlighted that majority of salivary
gland lesions are benign conditions. Chronic sialadenitis was
found to be the most common non-neoplastic lesion,
pleomorphic adenoma to be the most common benign lesion
whereas mucoepidermoid carcinoma was the most common
malignant lesion followed by adenoid cystic carcinoma.
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