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ABSTRACT
The aim is to substantiate morphologically the resection boundaries of the salivary gland tissue in the surgical treatment of patients with pleomorphic adenoma of different
histological variants.
Materials and methods: The study used autopsy, surgical and biopsy material, divided into 2 groups. Group 1 included autopsy material (n=6), represented by tissue fragments
of the parotid salivary gland, in which macroscopic and microscopic examination did not reveal any general pathological processes. Group 2 included surgical and biopsy material
from 30 patients, represented by pleomorphic adenomas with adjacent tissue of the salivary gland at a distance of 0.5 cm and 1.0 cm. Histological, morphometric and statistical
research methods were used.
Results: The morphological features of the salivary gland tissue which was adjacent to the pleomorphic adenoma at a distance of 1.0 cm, practically corresponded to the
physiological norm. However, the tissue of the salivary gland, bordering the tumor at a distance of 0.5 cm, was characterized by pronounced changes. These changes were:
violation of the ratio of the specific volumes of the parenchyma and stroma; atrophy of the terminal sections and ducts with cystic expansion of some ducts; thickening of the
secretion and formation of calculi in the lumen of some ducts; atrophic and alterative changes in the epithelial lining the terminal sections and ducts; sclerosis and lipomatosis,
areas with hyalinosis and dystrophic calcification in the stroma; hemodynamic disturbances in the stroma with a decrease in the number of vessels; pronounced focal or diffuse
immune infiltration in the stroma in some areas with the lymphoid follicles formation.
Conclusion: The comprehensive study has confirmed that removal of the tumor with the adjacent tissue of the salivary gland at a distance of 1.0 cm in patients with pleomorphic
adenoma of various histological variants is the most justified from the morphological point of view.
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INTRODUCTION

Pleomorphic adenoma is the most common benign neoplasm of the salivary glands which accounts for 60 to 70%
of all benign salivary gland tumors. It is histologically
extremely heterogenous and has various clinical manifestations [1]. Pleomorphic adenoma is more commonly
seen in the age group of 40-50 years, with 1-5% in the age
of 16 years or older [2].
Patients with pleomorphic adenoma of the salivary
glands often undergo surgical treatment – tumor resection
with the adjacent tissue of the salivary gland with mandatory preservation of the branches of the facial nerve [3, 4].
Removing the tissue of the salivary gland, which borders
on the pleomorphic adenoma, decreases the risk of tumor
recurrence. In the domestic and foreign literature, there
are no scientifically substantiated recommendations on
the resection boundaries of the salivary gland tissue in the
surgical treatment of patients with pleomorphic adenoma,
which actualizes this study.
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THE AIM

The aim is to substantiate morphologically the resection
boundaries of the salivary gland tissue in the surgical treatment of patients with pleomorphic adenoma of different
histological variants.

MATERIALS AND METHODS

The study used autopsy, surgical and biopsy material,
divided into 2 groups.
Group 1 included autopsy material (n=6), represented by
tissue fragments of the parotid salivary gland. This material
was collected during autopsies at the pathological anatomy
department of the Communal non-profit enterprise of
Kyiv Regional Council “Kyiv Regional Clinical Hospital”.
Macroscopic and microscopic examination did not reveal
any general pathological processes in the salivary glands.
The cause of death of these persons was chronic cardiac
or cardiopulmonary insufficiency.

PSYCHOLOGICAL FACTORS AND CONSEQUENCES OF PSYCHOSOCIAL STRESS DURING THE PANDEMIC

Fig. 1. The salivary gland, which was adjacent to the pleomorphic adenoma
at a distance of 0.5 cm. Atrophy of the parenchyma, sclerosis and lipomatosis
of the stroma. Hematoxylin and eosin staining, × 200.

Group 2 included surgical and biopsy material from
30 patients, represented by pleomorphic adenomas with
adjacent tissue of the salivary gland at a distance of 0.5 cm
and 1.0 cm. Among all cases of pleomorphic adenomas, we
revealed a mesenchymal variant in 15 cases, mixed variant
– in 10 cases, epithelial variant – in 5 cases.
The resulting material was fixed in a 10% solution of neutral buffered formalin according to the generally accepted
technique and embedded in paraffin. Serial sections 3-4
µm thick were made from paraffin blocks. The authors
studied the slides stained with hematoxylin and eosin
using an Olympus BX-41 microscope (Japan), processed
with the Olympus DP-soft version 3.1 software, used in a
morphometric study. During morphometry in the field
of view of the microscope at a magnification of × 100 we
determined specific volumes of the terminal sections and
ducts, connective tissue, vessels, and adipose tissue in the
tissue of the salivary gland.
The obtained digital data were statistically processed,
using the Statistica 10.0 program. The average values of
indicators in the groups were compared using the nonparametric Mann-Whitney U test. Differences were considered
significant at p<0.05.

RESULTS AND DISCUSSION

Fig. 2. The salivary gland, which was adjacent to the pleomorphic adenoma
at a distance of 0.5 cm. Alterative changes in the epithelium of the terminal
sections and ducts. Hemodynamic disorders in the stroma. Hematoxylin
and eosin staining, × 200.

Fig. 3. The salivary gland, which was adjacent to the pleomorphic adenoma
at a distance of 0.5 cm. Hemodynamic disorders, areas of hyalinosis and
dystrophic calcification, fat cells groups in the stroma. Hematoxylin and
eosin staining, × 100.

In the survey microscopy in group 1, the salivary gland was
represented by complex alveolar or alveolar-tubular glands.
The latter consisted of terminal sections and ducts, lined
with epithelial cells from the inside. The terminal sections,
taking into account their morpho-functional features, were
of three types: mucous, proteinaceous and mixed. The
excretory ducts were subdivided into intralobular, interlobular and gland ducts. Layers of loose connective tissue
surrounded the terminal sections and ducts, between its
fibers there were vessels of various sizes. A few immune
cells were found in the single fields of vision between the
connective tissue fibers.
During morphometry of the salivary gland, we noted
that the specific volume of the parenchyma ((82.8±5.3)%),
represented by the terminal sections and ducts, prevailed
(p<0.05) over the specific volume of the stroma, characterized by connective tissue fibers ((11.8±2.1)%) and vessels
((5.4±1.6)%).
The morphological features of the salivary gland which
we identified in group 1 correspond to the physiological
norm and coincide with the data of other scientists [5].
In group 2 we revealed clearly pronounced structural
changes in both the parenchymal and stromal components
in the tissue of the salivary gland adjacent to the pleomorphic adenoma at a distance of 0.5 cm.
The parenchymal component was characterized by
moderate or severe atrophic changes (fig. 1). The authors
found cystic dilated ducts in a significant number of visual
fields against the background of atrophic terminal sections
and ducts. Thickening of the secretion and the formation of
small calculi were revealed in some excretory ducts lumen.
The epithelial lining of the terminal sections and ducts
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Fig. 4. The average values of
the specific volumes of the
main structural elements
of the salivary gland tissue,
which was adjacent to the
pleomorphic adenoma of
various histological variants
at a distance of 0.5 cm.

was atrophic, and often with alterative changes (fig. 2).
The latter were characterized by degenerative and necrotic
changes.
The stromal component had sclerotic changes (fig. 1). We
noted accumulations of fat cells in a significant number of
visual fields in areas of sclerosis (fig. 1, 3). In some places,
there were areas of hyalinosis and dystrophic calcification
in the stroma (fig. 3). We often found focal or diffuse

Fig. 5. The salivary gland, which was adjacent to the pleomorphic adenoma
at a distance of 1.0 cm. Focal alterative changes in the epithelial cells of
single terminal sections and ducts. Focal accumulation of immune cells in
the stroma. Hematoxylin and eosin staining, × 400.

infiltration by immune cells between the fibers of the
connective tissue and around the vessels. Small lymphoid
follicles formed in single visual fields. Hemodynamic disturbances developed almost in all cases characterized by
edematous changes, vascular congestion and formation of
small diapedetic hemorrhages (fig. 2, 3).
Morphometric examination of the salivary gland, adjacent to the pleomorphic adenoma of different histological variants at a distance of 0.5 cm, revealed a decrease
(p<0.05) of the specific volume of vessels, terminal sections
and ducts, an increase (p<0.05) of the specific volume of
connective tissue, compared with the indicators of group
1 (fig. 4). The specific volumes of the main structural
elements of the salivary gland tissue, adjacent to the pleomorphic adenoma at a distance of 0.5 cm, did not depend
on the histological variant of the tumor. In this group, in
contrast to group 1, there was no difference (p>0.05) between the specific volumes of the parenchyma and stroma

Fig. 6. The average values of
the specific volumes of the
main structural elements
of the salivary gland tissue,
which was adjacent to the
pleomorphic adenoma of
various histological variants
at a distance of 1.0 cm.
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of the salivary gland, adjacent to the pleomorphic adenoma
of different histological variants at a distance of 0.5 cm.
Thus, structural changes in the salivary gland, located
at a distance of 0.5 cm from the pleomorphic adenoma of
various histological variants, revealed during the survey
microscopy and morphometric study, were irreversible and
will lead to its dysfunction. The latter will be manifested by
changes in the qualitative and quantitative characteristics
of saliva, which in the future can lead to the development
of diseases of the oral mucosa and teeth.
In the salivary gland, adjacent to the pleomorphic adenoma
at a distance of 0.5 cm, the revealed sclerotic changes, from
our point of view, were due to hypoxia. Hypoxia, according
to many scientists, is one of the main pathogenetic factors in
the development of sclerosis in various organs of the human
body [6-8]. The development of hypoxia in the areas of the
salivary gland adjacent to the tumor was due, among other
things, to a decrease in the content of various sizes vessels in
them, as evidenced by the results of our morphometric study.
In response to hypoxia, hemodynamic changes developed in
these tissues, which in turn led to trophic disorders.
The structural changes, which we identified in the
salivary gland located at a distance of 0.5 cm from the
pleomorphic adenoma, were similar to those described
by many scientists in chronic sialoadenitis [9].
The authors found focal moderate alterative changes in
epithelial cells in single terminal sections and ducts in the
tissue of the salivary gland, located at a distance of 1.0 cm
from the pleomorphic adenoma of different histological
variants (fig. 5). Focal accumulations of immune cells
were found in some places in the stroma (fig. 5). In morphometry in these areas of the salivary gland tissue, as in
group 1, we found a predominance (p<0.05) of the specific
volume of the parenchyma over the specific volume of the
stroma (fig. 6). Moreover, in these areas, the indices of the
specific volumes of the terminal sections and ducts, vessels,
connective tissue did not differ (p>0.05) from the indices
of group 1. The indices of the specific volumes of the main
structural elements of the salivary gland tissue, adjacent
to the pleomorphic adenoma at a distance of 1.0 cm, did
not depend on the histological variant of the tumor.
Analysis of survey microscopy and morphometric
research results in group 2 showed that the tissue of the
salivary gland, adjacent to the pleomorphic adenoma of
various histological variants at a distance of 1.0 cm, practically corresponded to the physiological norm. However,
there were marked irreversible structural changes at a
distance of 0.5 cm from the tumor in the tissue of the salivary gland. In our opinion, the latter will grow, progress
and spread to the adjacent areas of the salivary gland over
time, resulting in its dysfunction.
Thus, our comprehensive study has confirmed that removal of the tumor with the adjacent tissue of the salivary
gland at a distance of 1.0 cm in patients with pleomorphic
adenoma of various histological variants is the most justified from the morphological point of view. Our earlier
genetic and immunohistochemical studies also confirmed
the validity of this criterion [4, 10].

CONCLUSIONS

It is morphologically justified to remove the tumor with
the adjacent tissue of the salivary gland at a distance of
1.0 cm in patients with pleomorphic adenoma of various
histological variants. The morphological features of the
latter salivary gland tissue practically correspond to the
physiological norm. However, the tissue of the salivary
gland, bordering the tumor at a distance of 0.5 cm, is
characterized by pronounced changes. These changes
are: violation of the ratio of the specific volumes of the
parenchyma and stroma; atrophy of the terminal sections
and ducts with cystic expansion of some ducts; thickening
of the secretion and formation of calculi in the lumen of
some ducts; atrophic and alterative changes in the epithelial
lining of the terminal sections and ducts; sclerosis and lipomatosis, areas with hyalinosis and dystrophic calcification
in the stroma; hemodynamic disturbances in the stroma
with a decrease in the number of vessels; pronounced focal
or diffuse immune infiltration in the stroma in some areas
with the formation of lymphoid follicles.
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