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According to various authors, salivary
gland tumors account for 2% to 6.5% of all
head and neck neoplasms. They are charac-
terized by a wide variety of morphological
variants, degree of malignancy and clinical be-
havior [1, 2]. Among all tumors of the salivary
glands, the proportion of parotid is about 70%,
submandibular – about 10%, sublingual – less
than 1%, minor salivary glands – about 20%.
Almost half of minor salivary gland tumors
and all sublingual gland tumors are malignant.
About 50-60% of all parotid tumors are ple-
morphic adenomas, 20-30% are Warthin’s tu-
mors, and about 10% are mucoepidermoid car-
cinomas [3-5].
About 80% of all salivary gland tumors are

benign. Pleomorphic adenoma remains the most
common tumor among benign neoplasms of the
salivary glands, ranging from 61 to 90%.Among
the histological types, mesenchymal and epithe-
lial types of tumors predominate. Mesenchymal
and epithelial types of pleomorphic adenomas
dominate among women and men [6]. The most
common localization of neoplasm of the ma-
jor salivary glands is the parotid gland (from
40–72%), the minor salivary glands are the pal-
atine glands (from 16–62%) [7].
Malignant tumors are observed more of-

ten among people over 40 years of age and
equally in men and women, and pleomorphic
adenoma among women is observed 1.4 times
more often than in men [8].
Salivary gland tumors are a rare tumor for-

mation among malignant tumors of all tissues.

The most common are malignant mucoepider-
moid carcinoma, adenoid cystic carcinoma, and
acinic cell carcinoma. Pleomorphic adenoma
is the most recurrent form of benign salivary
gland tumor. Due to their low incidence rates
and complex histological patterns, they are dif-
ficult to diagnose accurately. Malignant tumors
of the salivary glands are challenging in terms
of differentiation because of their variability in
histochemistry and translocations [9-11].
Secretory carcinoma is one of the types of

malignant neoplasms of the salivary glands.
There are some similarities and differences
between acinic cell carcinoma and secretory
carcinoma. Both of these types of carcinoma
have almost identical growth patterns. Unlike
acinic cell carcinoma, secretory carcinoma
occurs in small areas of the gland [12].
In every third case, malignant and benign

tumors of the salivary glands have a similar
clinical picture. For clearly benign tumors, open
biopsy is not recommended due to the risk of
tumor spread. At the same time, a puncture bi-
opsy is indicated in cases where radical surgery
is expected. With a sluggish course, the tumor
is often disguised as benign neoplasms and pre-
operative histological diagnosis in such cases
may be missed. A comprehensive consideration
of the clinical picture, imaging results, cytology
and/or histology allows in 90% of cases to dif-
ferentiate a malignant and benign tumor [13].
Echography is the main method for diag-

nosing pathologies of the salivary glands
[14, 15]. In case of deep tumor lesions or bone
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infiltration, ultrasound examination should be
supplemented with computed tomography of
the neck [16].
Literature data on the possibility of echog-

raphy in the diagnosis of space-occupying
formations of the salivary glands and the
differentiation of benign and malignant neo-
plasms are contradictory. According to Anto J
Richie et al. (2019) the diagnostic accuracy of
echography in the diagnosis of salivary gland
tumors was 85.7% [17].
The purpose of this study was to deter-

mine echographic parameters for the diagno-
sis of salivary gland tumors.
Research material and methods. The re-

sults of echography were analyzed in 62 patients
with tumors of the salivary glands aged 26-78
years (on average 51±7 years), among them 37
women, 25 men. Qualitative and quantitative
echographic parameters were determined. Vi-
sualization of the salivary glands was carried
out using linear and microconvex sensors in the
frequency range 5-12 MHz and 4-9 MHz on ul-
trasonic devices Ultima PA and Philips HD-11.
The study results were analyzed by the

method of statistical processing of quantita-
tive factors. Student’s t-test was used to eva-
luate the differences in quantitative indicators
between the groups. Differences at p < 0.05
were considered significant.
The study was conducted in accordance

with the principles of bioethics set forth in
the WMA Declaration of Helsinki – «Ethical
principles for medical research involving hu-

man subjects» and «Universal Declaration on
Bioethics and Human Rights» (UNESCO).

Results and their discussion

Patients with salivary gland tumors were
divided into 3 age categories: young (≤ 44
years), middle age (45-59 years) and elderly
(60-74 years). Table 1 shows the distribution
of patients taking into account age and gen-
der. As can be seen from the table, tumors of
the salivary glands among young people were
registered in 30 (48.4±6.3%), middle-aged – in
19 (30.6±5.9), elderly – in 13 (21.0±5.2%), re-
spectively. The number of young patients was
significantly greater than the number of middle-
aged (P<0.05) and elderly (P<0.001) patients.
Of the young patients, 10 (16.1±4.7%) were
men, 20 (32.2±6.0%) were women (P<0.05).
These indicators for middle-aged patients were
9 (14.5±4.5%) and 10 (16.1±4.7%), for elderly
patients – 6 (9.7±3.5%) and 7 (11.3±3.7%), re-
spectively. The number of young women was
significantly greater than that of middle-aged
(P<0.05) and elderly (P<0.001) women.
The distribution of histologically diagnosed

cases of salivary gland tumors is presented
in Table 2. As can be seen from the table,
the most frequently diagnosed plemorphic
adenoma – in 32 (51.6±6.3%) cases, followed
by Wartin’s tumor – in 17 (27.4±5.7) cases.
Mucoepidermoid carcinoma was diagnosed in
6 (9.7±3.7%) cases, acinic cell carcinoma – in

Table 1. Distribution of patients based on their age and gender

Gender of
patients

Age categories
TotalYoung

(≤ 44 years)
Мiddle age
(45-59 years)

Elderly
(60-74 years)

Men 10 (16.1±4.8%) 9 (14.5±4.5%) 6
(9.7±3.5%) 25

Women

20 (32.2±6.0%)
P<0.05
P*<0.05
P**<0.001

10 (16.1±4.7%)
7

(11.3±3.7%) 37

Total
30 (48.4±6.3%)

P*<0.05
P**<0.001

19 (30.6±5.9%)
13

(21.0±5.2%) 62

Note: P – comparison between men and women; P* – comparison with middle age;
P** – comparison with elderly age.
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5 (8.1±3.5%) and myoepithelial carcinoma –
in 2 (3.2±2.2%) cases. The number of cases
of pleomorphic adenoma was significantly
higher than Wartin’s tumors (P<0.01) and all
types of salivary gland carcinomas (P<0.001).
Wartin’s tumor occurred significantly more
frequently than mucoepidermoid carcinoma
and acinic cell carcinoma (P<0.01), as well as
myoepithelial carcinoma (P<0.001).
The echographic pattern of salivary gland

tumors is characterized by polymorphism.
To carry out a differential diagnosis between
the benignity and malignancy of the identi-
fied formation in the salivary glands, the

following echographic criteria were develo-
ped: the shape of the tumor was defined as
round-oval and irregular; contours – clear
and fuzzy; echogenicity – isoechoic and hy-
poechoic; echostructure – homogeneous and
heterogeneous; vascularization – mild, mode-
rate and enhanced (Table 3).
As can be seen from Table 3, benign tu-

mors in 39 (79.6±5.8%) cases had a round-
oval shape, and in 10 (20.4±5.8%) cases they
had an irregular shape (P<0.001). Malignant
tumors in 4 (30.8±12.8%) cases were round-
oval, in 9 (69.2±12.8%) cases they were ir-
regular in shape (P<0.001). A significant
(P<0.001) difference was found between be-
nign and malignant tumors in the frequency
of detection of both types of forms (Fig. 1, 2).

Таble 2. Distribution of histologically diagnosed cases of salivary gland tumors
Salivary gland tumors (n=62)

Plemorphic
adenoma

Wartin’s
tumors

Mucoepidermoid
carcinoma

Acinic cell
carcinoma

Myoepithelial
carcinoma

32 (51.6±6.3%) 17
(27.4±5.7%)

6
(9.7±3.7%)

5
(8.1±3.5%)

2
(3.2±2.2%)

P<0.01
P*<0.001
P**<0.001
P***<0.001

P*<0.01
P**<0.01
P***<0.001 − − −

Note: P – difference compared to Warthin’s tumors; P* – difference compared with
mucoepidermoid carcinoma (P<0.01), P** – difference compared with acinic cell carcinoma;
P*** – difference compared to myoepithelial carcinoma.

Fig. 1. Pleomorphic adenoma of the parotid
salivary gland. The tumor has a round shape.

Fig. 2. Pleomorphic adenoma of the parotid
salivary gland. The tumor has an irregular
geometric shape.
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Clear contours of salivary gland car-
cinoma were observed in 2 (15.4±10.0%)
cases, of benign tumors – in 37 (75.5±6.1%)
cases (P<0.001), unclear contours – in
11 (84,6±10.0%) and in 12 (24.5±6.1%) cases
(P<0.001), respectively. The difference bet-
ween the frequency of detection of clear and
unclear contours of both types of tumors
had a high degree of significance (P<0.001)
(Fig. 3, 4).
Both benign and malignant salivary tumors

are often hypoechoic or isoechoic. Isoechoic
adenomas were diagnosed in 17 (35.0±6.8%)
cases, carcinomas – in 4 (30.8±12.8%) cases,
hypoechoic adenomas – in 32 (65.0±6.8%),
carcinomas – in 9 (69.2±12.8%) cases. As can
be seen from the table, there were no signifi-

cant differences between benign and malig-
nant tumors in their echogenicity. However,
hypoechoic carcinomas and adenomas were
registered significantly more often (P<0.05
and P<0.01) than isoechoic tumors of the same
type (Fig. 5, 6).
The echostructure of the tumor was as-

sessed as homogeneous and heterogeneous.
Carcinomas of homogeneous structure were
diagnosed in 3 (23.1±11.7%) cases, adeno-
mas – in 35 (71.4±6.4%) cases (P<0.001),
heterogeneous tumors – in 10 (76.9±11.7%)
and 14 (28.6±6.4%) cases (P<0.001), respec-
tively. As can be seen from the table, hetero-
geneous tumors were significantly (P<0.001)
more frequently registered among carcinomas,
and homogeneous tumors – among adenomas.

Table 3. Echographic pattern of salivary gland tumors

Echographic pattern Сarcinoma
n=13

Adenoma
n=49

Form
Round-oval 4 (30.8±12,8%)

39
(79.6±5.8%)
P<0,001

Irregular shape 9 (69.2±12.8%)
P<0,01

10
(20.4±5.8%)

Contours
Clear 2 (15.4±10.0%) 38

(77.6±6.0%)

Fuzzy 11 (84.6±10.0%) 11
(22.4±6.0%)

Echogenicity

Isoechogenic 4 (30.8±12.8%) 17
(35.0±6.8%)

Hypoechoic 9 (69.2±12.8%)
P*<0.05

32
(65.0±6.8%)
P*<0.01

Еchоstructurе

Homogeneous 3 (23.1±11.7%)
35 (71.4±6.4%)

P<0,001
P*<0,001

Heterogeneous
10 (76.9±11.7%)

P<0,001
P*<0.001

14
(28,6±6,4%)

Vascularization

Mild 3 (23.1±11.7%)
28

(57.1±7.1%)
P<0.05

Moderate 4 (30.8±12.8%) 16
(32.7±6.7%)

Enhanced 6 (46.2±13.8%)
P<0.05

5
(10.2±4.3%)

Note: P – difference between adenoma and carcinoma;
P* – difference inside of every type of tumors.
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The tumor vascularization was graded
as mild, moderate, or enhanced. Mild vas-
cularization of carcinoma was observed
in 3 (23.1±11.7%) cases, adenoma – in
28 (57.1±7.1%) cases (P<0.05), moderate
vascularization – in 4 (30.8±12.8%) and
16 (32.7±6.7%) cases, increased vasculariza-
tion – in 6 (46.2±13.8%) and 5 (10.2±4.3%)
cases (P <0.05), respectively. As can be seen
from the table, among adenomas, mildly

expressed tumor vascularization was sig-
nificantly (P<0.05) more often recorded, and
among carcinomas, increased vascularization
of the tumor (Fig. 7-9).
As is known, salivary gland tumors account

for 2% to 6.5% of all head and neck neoplasms.
They are characterized by a wide variety of
morphological variants, degree of malignancy,
and clinical behavior [1]. Timely diagnosis of
salivary gland tumors significantly improves

Fig. 3. Pleomorphic adenoma of the parotid
gland. The contours of the tumor are fuzzy.

Fig. 4. Pleomorphic adenoma of the parotid
salivary gland of irregular geometric shape.
The contours of the tumor are clear.

Fig. 5. Sonographic image of an oval-shaped
isoechoic pleomorphic adenoma.

Fig. 6. Sonographic image of a hypoechoic
oval-shaped pleomorphic adenoma.
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the results of surgical interventions and prog-
nosis. A significant part (more than 80%) of all
tumors is localized in three pairs of the major
salivary glands, of which 70% originate from
the parotid gland. The submandibular and
sublingual glands account for about 11%. There
is a direct correlation between the size and fre-
quency of detection of salivary gland tumors.
Echography is the main method for studying the
major salivary glands in the diagnosis of vari-
ous pathologies, in particular neoplasms [14].
Even in two-dimensional mode, the frequency
of occurrence of such ultrasound parameters as
the clarity of contours and the degree of hetero-
geneity of the echostructure allows a prelimi-

nary assessment of the degree of malignancy of
the process [15]. In the color Doppler mode, the
predominance of central or peripheral vasculari-
zation also contributes to a narrowing of the
range of differentiated tumor masses. However,
the final method for verifying the diagnosis is
the histopathological assessment of biopsy ma-
terial, which can be taken under USG control
[16].
Pleomorphic adenoma is most charac-

terized by a round-oval shape, clear contours,
homogeneous echostructure, and poor peri-
pheral vascularization. The most characteristic
features of Warthin tumors are: cystic echo-
structure and less pronounced central vascu-
larization [17]. In our study, we analyzed the
frequency of occurrence of echographic indi-
cators in various types of salivary gland tu-
mors that were diagnosed histologically. The
most frequently detected benign tumor of the
salivary glands was pleomorphic adenoma.

Ñonclusions

The most characteristic echographic pa-
rameters of benign salivary glands tumors are
a round-oval shape, clear contours, homoge-
neous structure; for a malignant tumor – an
irregular shape, fuzzy contours and increased
vascularization.

Fig. 7. Mild vascularization of the parotid
adenoma.

Fig. 8. Adenolymphoma of the parotid gland.
Moderate vascularization of the tumor – up
to ve vascular signals are visible with power
Doppler ultrasound.

Fig. 9. Increased vascularization of subman-
dibular salivary gland carcinoma.
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ECHOGRAPHIC DIAGNOSIS OF
SALIVARY GLAN TUMORS

R.Y. Abdullaiev, P.O. Korol,
O.V. Shcherbina, R.R. Abdullaiev

The purpose of the study is to determine
echographic parameters of the diagnosis of
salivary gland tumors.
Material and methods. The study is based

on the analysis of the results of echography of
the salivary gland in 62 patients with salivary
gland tumors aged 26-78 years (on average
51±7 years), among them 37 women and 25
men. Qualitative and quantitative echograph-
ic parameters were determined.
Results. Plemorphic adenoma was diag-

nosed in 32 (51.6±6.5%) cases, Wartin’s tu-
mor – in 17 (27.4±5.7), mucoepidermoid car-
cinoma – in 6 (9.7±3.7%), acinic cell carcino-
ma – in 5 (8.1±3.5%) and myoepithelial car-
cinoma – in 2 (3.2±2.2%) cases. The number
of pleomorphic adenomas was significantly
higher than Wartin’s tumors (P<0.01) and all
types of salivary gland carcinomas (P<0.001).
Benign tumors in 39 (79.6±5.8%) cases

had a round-oval shape, and in 10 (20.4±5.8%)
cases they had an irregular shape (P<0.001).
Malignant tumors in 4 (30.8±12.8%) cases
were round-oval, in 9 (69.2±12.8%) cases
they were irregular in shape (P<0.001).
Mild vascularization of carcinoma was ob-

served in 3 (23.1±11.7%) cases, of adenoma in 28
(57.1±7.1%) cases (P<0.05), moderate vascular-
ization– in4 (30.8±12.8%) and16 (32.7±6.7%) ca-
ses, increased vascularization – in 6 (46.2±13.8%)
and 5 (10.2±4.3%) cases (P <0.05), respectively.

Сonclusions. The most characteristic
echographic parameters of benign salivary
glands tumors are a round-oval shape, clear
contours, homogeneous structure; for a ma-
lignant tumor – an irregular shape, fuzzy con-
tours and increased vascularization.
Keywords: echography, salivary gland tumors,

pleomorphic adenoma, salivary gland carcinoma.

ЕХОГРАФІЧНА ДІАГНОСТИКА
ПУХЛИНСЛИННИХ ЗАЛОЗ

Р.Я. Абдуллаєв, П.О. Король,
О.В.Щербіна, Р.Р. Абдуллаєв

Мета дослідження – визначення ехо-
графічних критеріїв діагностики пухлин
слинних залоз.

Матеріал і методи. Робота базується на
аналізі результатів ехографії слинних залоз
у 62 хворих з пухлинами слинних залоз ві-
ком 26-78 років (у середньому – 51±7 років),
серед них жінок 37, чоловіків 25. Визначено
якісні та кількісні ехографічні параметри.

Результати. Плеоморфна аденома
діагностувалася – у 32 (51,6±6,5%) випад-
ків, пухлина Вартіна – у 17 (27,4±5,7), му-
коепідермоїдна карцинома –у 6 (9,7±3,7%),
ациноклітинна карцинома – 5 (8,1±3,5%) та
міоепітеліальна карцинома – у 2 (3,2±2,2%)
випадках. Кількість плеоморфних аде-
ном було достовірно більше, ніж пухлин
Вартіна (P<0,01) та всіх видів карцином
(P<0,001) слинних залоз.

Доброякісні пухлини у 39 (79,6±5,8%)
випадків мали округло-овальну форму, у 10
(20,4±5,8%) – неправильну (Р<0,001). Зло-
якісні пухлини у 4 (30,8±12,8%) випадків
були округло-овальної, у 9 (69,2±12,8%) –
неправильної форми (Р<0,001).

Слабовиражена васкуляризація карцино-
ми відзначалася у 3 (23,1±11,7%) випадках,
аденоми у 28 (57,1±7,1%) випадках (P<0,05),
помірна васкуляризація – у 4 (30,8±12,8%) та
16 (32,7±6,7%) випадків, посилена васкуля-
ризація – у 6 (46,2±13,8%) та у 5 (10,2±4,3%)
випадків (P <0,05), відповідно.

Висновки. Найбільш характерними ехо-
графічніми ознаками доброякісних пухлин
слинних залоз є округло-овальна форма, чіт-
кі контури, однорідна структура; для злоя-
кісної пухлини – неправильна форма, нечіткі
контури та підвищена васкуляризація.

Ключові слова: ехографія, пухлини слин-
них залоз, плеоморфна аденома, карцинома
слинної залози.


