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Abstract. Background. The search for factors that influence the progression of structural remodeling of the
gastric mucosa and carcinogenesis remains a promising area of gastroenterology. The purpose of the study: to
study the microstructure of the gastric mucosa in patients with chronic atrophic gastritis depending on the pre-
sence of structural changes in the thyroid gland. Materials and methods. A study of histostructural changes of
the gastric mucosa was carried out in 121 patients with atrophic gastritis, taking into account nodular and diffuse
changes in the parenchyma of the thyroid gland. The degree and stage of gastritis were assessed according to
the OLGA system. We studied the allergic component, the severity of atrophic changes in the gastric mucosa,
the presence and severity of sclerotic changes in the stroma, and epithelial hyperplasia. Ultrasound examination
of the thyroid gland was performed on an ultrasound scanner Toshiba Xario (Japan). Results. The distribution of
patients according to the frequency of detection of atrophy in different loci of the stomach showed that intestinal
metaplasia in the body of the stomach was observed 1.9 times more often in patients with nodular changes than
in those with diffuse changes (y? = 5.33; p < 0.05) and 2.8 times — than in people without structural changes of
the thyroid gland (y? = 8.12; p < 0.01). Similarly, atrophy in the angle of the stomach was most often detected in
patients with nodular changes in the thyroid gland — in 65.0 % of cases, which is 25.7 % more often compared
to those with diffuse changes (p > 0.05) and 38.3 % more often compared to people without structural changes
of the thyroid gland (y? = 6.27; p < 0.05). According to the results of the correlation analysis, a connection was
found between the presence of nodular changes in the thyroid gland and the degree of atrophy of the mucous
membrane of the body of the stomach (r = 0.49; p = 0.011) and the angle of the stomach (r = 0.52; p = 0.037), the
presence of intestinal metaplasia in the mucous membrane of the antral part of the stomach (r = 0.54; p = 0.013)
and the angle of the stomach (r = 0.41; p = 0.028). Conclusions. The progression of structural changes in the
gastric mucosa occurs most often in patients with nodular changes in the thyroid gland. For early diagnosis
of precancerous conditions and changes in the mucous membrane of the stomach in patients with structural
changes of the thyroid gland, it is advisable to conduct a thorough endoscopic examination of the stomach using
modern highly informative technologies.
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Introduction

The urgency of the problem of chronic atrophic gas-
tritis (CAG) is due to the proven fact that this pathology
tends to progress with the gradual development of meta-
plastic and dysplastic changes in the epithelium of the
gastric mucosa (GM) with the probable occurrence of in-
testinal gastric cancer. This multistage cascade of gastric
carcinogenesis, known as the Correa cascade [1], has been

repeatedly confirmed in various studies [2—4]. Although
gastric cancer is declining in the developed world, it re-
mains a serious problem today, largely due to the low level
of early diagnosis [3, 6].

The use of modern endoscopic diagnostic methods, in
particular, high-definition video endoscopy, with modes of
magnification and narrowband imaging, allows with high
probability to diagnose structural changes in the stomach
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and perform ultra-precise tissue sampling. However, to date,
the main method of diagnosing the presence and degree of
GM atrophy is histological examination. Gastric mucosa
atrophy is characterized by deep diffuse inflammatory in-
filtration, dysregeneration of superficial epithelial cells, as
well as a decrease in the number of normal glands (main and
lining). Morphologically, atrophy is considered mild with
loss of less than 30 % of glands, moderate — 30—60 %, se-
vere — more than 60 % of glands [7, 8]. There is currently
no generally accepted classification of atrophy severity from
the standpoint of endoscopic examination.

Progression of atrophy to intestinal metaplasia (replace-
ment of gastric epithelium by intestinal) is negative and re-
quires careful monitoring. Intestinal metaplasia can be clas-
sified as complete (small intestine, or type I) or incomplete
(small intestine, or type IIA/II, and colonic, or type I1B/III).
The question of the feasibility of determining the subtypes of
intestinal metaplasia is complex and controversial [9—11].
Some researchers argue that incomplete intestinal metapla-
sia (type III) is associated with an increased risk of gastric
cancer, but these observations have not been confirmed in
other studies [12]. Meanwhile, the work of Isajevs S. pub-
lished in 2021 indicates a high prevalence of incomplete
intestinal metaplasia, which was found not only in patients
with advanced metaplasia, but also in those stratified by the
Operative Link on Gastric Intestinal Metaplasia Assessment
(OLGIM I) staging system. Without the identification of this
subtype of intestinal metaplasia, patients at high risk of gas-
tric cancer would be omitted for observation [4].

Since the genetic events that cause the development of
intestinal metaplasia are still a mystery, and the mechanisms
leading to the progression of structural rearrangement of
gastric mucosa and carcinogenesis have not been defini-
tively determined, we look for other factors and interactions
that can initiate gastric pathology. In this sense, we found it
quite interesting to study the condition of the thyroid gland
in patients with chronic atrophic gastritis, as an organ that
has some embryological, biochemical and genetic com-
monality with the stomach. It is this commonality that can
determine the only pathogenetic mechanisms for the forma-
tion of some thyroid and gastric conditions, in particular,
autoimmune diseases [13]. Isolated experimental and clini-
cal studies indicate an association between nodular thyroid
changes, iodine deficiency, and the development of gastric
adenocarcinoma [14].

Thus, there are very few studies investigating the rela-
tionship between CAG and pathological changes in the thy-
roid gland, they are contradictory and outdated.

The purpose of our study is to investigate the microstruc-
ture of the gastric mucosa in patients with chronic atrophic
gastritis depending on the presence of structural changes in
the thyroid gland.

Material and methods

The material for the study of histostructural changes in
gastric mucosa were samples obtained during gastroscopy
(from the body of the stomach and antrum of the stomach
2 biopsies of lesser and greater curvature, and 1 biopsy from
the gastric angle). Biopsies were fixed in 10.0% solution of
neutral buffered formalin, dehydrated in alcohols of ascen-

ding concentration and poured into paraffin. Histological
sections 5 pm thick were stained with hematoxylin and eosin.
The degree and stage of gastritis were assessed in the obtained
histological specimens according to the OLGA (Operative
Link for Gastritis Assessment, 2008) system. The activity
of gastritis was determined by the degree of infiltration of
lamina propria by neutrophils, and the severity of chronic
inflammation — by the degree of lymphoplasmacytic infil-
tration. The presence of an allergic component (eosinophilic
leukocytes), atrophic changes in the central nervous system
(reduction of the number of specific parenchymal cells due
to a decrease in their absolute number or metaplastic trans-
formation and pseudopylorization of the fundus glands) were
also described, as well as the presence and severity of scle-
rotic changes in the stroma, epithelial hyperplasia.

Ultrasound examination of the thyroid gland was per-
formed on an ultrasound scanner Toshiba Xario (Japan)
using a multi-frequency linear transducer with a frequency
of 5—12 MHz.

Selection criteria for examination were structural chan-
ges in the gastric mucosa — atrophy and/or intestinal meta-
plasia. The study included 121 patients with chronic atro-
phic gastritis, which were divided into 3 groups depending
on the changes in thyroid structure: group I consisted of
60 people with nodular changes in the thyroid gland, 11 —
28 patients with diffuse changes in the thyroid gland, 111 —
33 people without changes in thyroid structure.

Statistical data processing was performed using SPSS
19.0. To describe the quantitative features, we used mean
arithmetic (x) and standard errors (SE). To assess the dif-
ferences between the quantitative parameters in the groups,
we used the Tukey test with Bonferroni correction. Fi-
sher’s criterion (F) and y2 were used for qualitative data. To
analyze the interrelation between the parameters, we used
correlation analysis with consideration of Spearman rank
coefficients (p). The indicator of the level of statistical sig-
nificance for all species in the analysis accounted for 5 %.
The differences were considered statistically significant if
the probability of occurrence of differences did not exceed
0.05 (p <0.05).

Results and discussion

The histological study of patients with CAG has shown
that stage I and stage Il gastritis according to the OLGA
system were the most common, but the range of values was
quite wide (Table 1).

In the group of patients without structural changes in the
thyroid gland, the depth of lymphohistocytic infiltration of
the gastric mucosa stroma extended beyond the surface epi-
thelium and reached the secretory epithelium, sometimes
reaching the GM muscle plate. The degree of inflammatory
changes was slightly higher in the antrum of the stomach
(p <0.05) (Tables 2, 3).

Inflammatory activity in patients without structural
changes in the thyroid gland was weak and moderate with
slightly higher rates in the antrum. In one patient, eosino-
philic granulocytes diffusely located in the stroma in small
numbers among the cells of the inflammatory infiltrate
in biopsies from the body of the stomach and in two pa-
tients — in the antrum. Lymphoid follicles located among
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the spread glands were found in 12.1 % of patients. Lesions
of the glands led to a decrease in the height of the secretory
department, and, as in the case of inflammation, atrophic
changes dominated in the antrum and exceeded this figure
in biopsies from the body of the stomach twice. Weak focal
or diffuse fibrosis of the stroma is detected both in the body
of the stomach and in the antrum.

Morphological changes in the surface foveolar epithe-
lium in patients with diffuse thyroid changes were deter-
mined in the form of dystrophic changes in the cylindrical
epithelium and vacuolation of the cytoplasm. Inflammatory
lymphohistiocytic infiltration was diffuse in nature, exten-
ding deep into the mucosa and reaching the muscle plate,
pushing apart the glands. Characterizing the specifics of
localization and severity of inflammation in patients with

CAG and diffuse thyroid changes, it should be noted that
the average density of inflammatory infiltrate in the antrum
was higher by 8.5 %, where high activity of inflammation
was twice as common. The content of eosinophilic granulo-
cytes among inflammatory infiltrate cells in the gastric mu-
cosa exceeded by 33.3 % that of the antrum of the stomach.
The process of gland loss in the secretory department was
more often characterized by moderate atrophic changes, in
the antrum it was 5.3 % higher than in the mucosa of the
gastric body. In half of the patients, there was a total atrophy
of the mucous membrane of the antrum of the stomach on
the background of pseudopylorization of the pyloric glands
(Fig. 1). Hyperplasia was found in the body of the stomach
in 32.2 %, in the antrum — in 46.4 % of patients, the average
in the latter was higher by 54.9 %.

Table 1 — Distribution according to the OLGA system, %

Stage of Degree of gastritis
gastritis 0 I I n v
0 0 5.0 10.0 5.0 0
I 25 5.0 18.2 5.0 3.3
Il 1.7 1.7 7.5 15.7 7.5
11l 0 1.7 2.5 5.0 1.3
\% 0 0 0 0 1.3
Table 2 — Morphological parameters of the gastric mucosa in patients with CAG
depending on the structural changes of the thyroid gland
Indicator Degree Group I, n = 60 Group Il, n =28 Group Ill, n = 33
0 0 3(10.7) 13 (39.4)
. 1 6 (10.0) 9 (32.1) 15 (45.5)
Inflammation, n (%)
2 25 (41.7) 10 (35.7) 5(15.1)
3 29 (48.3) 6 (21.4) 0
Average score, x = SE 2.33 + 0.24* 1.83+0.16 1.66 +0.12
0 13 (21.7) 9 (32.1) 14 (42.4)
. 1 7 (11.7) 9 (32.1) 11 (33.3)
Activity, n (%)
2 26 (43.3) 8 (28.6) 7 (21.2)
3 14 (23.3) 2(7.2) 0
Average score, x = SE 1.22 +0.32 1.00 £ 0.18 0.79 £0.14
0 39 (65.0) 18 (64.3) 30 (90.9)
Allergic component, n (%) 1 14 (23.3) 7 (25.0) 3(9.1)
2 7 (11.7) 3(10.7) 0
Average score, x = SE 0.44 £ 0.14* 0.42 £ 0.13* 0.13+0.03
0 20 (33.3) 14 (50.0) 21 (63.6)
Sclerotic changes, n (%) 1 25 (41.7) 10 (35.7) 9 (27.3)
2 15 (25.0) 4 (14.3) 3(9.1)
Average score, x = SE 0.89 = 0.26 0.61+0.15 0.58 £ 0.17
0 32 (53.3) 19 (67.8) 28 (84.9)
Hyperplasia, n (%) 1 13 (21.7) 7 (25.0) 4 (12.1)
2 15 (25.0) 2(7.2) 1(3.0)
Average score, x = SE 0.67 £ 0.19* 0.39+0.14 0.19 + 0.09

Note (here and in Table 3). * — p < 0.05 compared with the group of patients without structural changes of the
thyroid gland according to Tukey test with Bonferroni correction.
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Table 3 — Morphological parameters of the mucous membrane of the antrum of the stomach

depending on the structural changes of the thyroid gland

Indicator Degree Group I, n = 60 Group Il, n =28 Group lll, n =33
0 0 0 0
. 1 12 (20.0) 6 (21.4) 6(18.2)
Inflammation, n (%)
2 37 (61.7) 14 (50.0) 24 (72.7)
3 11 (18.3) 8 (28.6) 3(9.1)
Average score, x + SE 1.90 £ 0.20 2.00+0.15 1.87 +0.10
0 14 (23.3) 7 (25.0) 12 (36.4)
. 1 20 (33.3) 9 (32.1) 10 (30.3)
Activity, n (%)
2 29 (48.4) 8 (28.6) 11 (33.3)
3 0 4 (14.3) 0
Average score, x = SE 1.22 +0.28 1.25 +0.20 0.94 = 0.15
0 27 (45.0) 20 (71.4) 29 (87.9)
Allergic component, n (%) 1 30 (50.0) 6 (21.4) 1(3.0)
2 3(5.0) 2(7.2) 3(9.1)
Average score, x + SE 0.56 + 0.15* 0.29 = 0.11 0.16 = 0.09
0 20 (33.3) 8 (28.6) 12 (36.4)
Sclerotic changes, n (%) 1 29 (48.4) 14 (50.0) 14 (42.4)
2 11 (18.3) 6 (21.4) 7 (21.2)
Average score, x = SE 0.90 = 0.20 0.91+0.14 0.90 +0.14
0 34 (56.7) 15 (53.6) 24 (72.7)
Hyperplasia, n (%) 1 10 (16.7) 6 (21.4) 9 (27.3)
2 16 (26.6) 7 (25.0) 0
Average score, x + SE 0.78 = 0.22* 0.71 +0.19 0.30 = 0.09

In patients with CAG and nodular changes of the thy-
roid gland, the integumentary foveolar epithelium consisted
of smoothed rollers and tortuous fossae, some of which are
branched. The epithelium was variomorphic — from high
prismatic to low cubic, with signs of impaired maturation.
Inflammatory changes in patients with CAG and nodular
changes in the thyroid gland differed in intensity depen-

Figure 1 — Patient K. with diffuse changes
in the thyroid gland. Total atrophy of the mucous
membrane of the antrum of the stomach on the
background of pseudopylorization of the pyloric
glands. Hyperplasia of the integumentary epithelium.
Hematoxylin-eosin staining, 40x magnification

ding on the location. Thus, in biopsies from the body of the
stomach, the inflammation in 90.0 % of patients was cha-
racterized as moderate or severe, while in the antrum it was
moderate and mild, the difference between the severity of
inflammation was 15.4 %. Indicators of activity also pre-
vailed in the body of the stomach, starting from moderate
severity. A small number of eosinophilic granulocytes in the
stomach was detected in 35.0 % of patients and in the an-
trum — in 55.0 %. Atrophy was manifested not only by a
decrease in the absolute number of glandular cellular ele-
ments, but also by the replacement and displacement of spe-
cialized cells by intestinal epithelium in metaplasia. Stromal
fibrosis was almost equally pronounced in both parts of the
stomach. Hyperplasia of the integumentary epithelium and
pseudopylorization of the fundic glands of the stomach were
detected in patients with nodular thyroid changes: in 46.7 %
of cases — in the body of the stomach and in 43.3 % of ca-
ses — in its antrum (Fig. 2).

Only among patients with nodular changes in the thyroid
gland, there were isolated cases when on the background
of inflammatory changes, the integumentary epithelium
had an immature appearance with weak signs of regenera-
tive dysplasia in the form of pseudomultilayered changes in
cell shape to low prismatic or cubic, nuclear hyperchromia
(Fig. 3).

The distribution of patients by the frequency of atro-
phy in different loci of the stomach showed that those with
nodular thyroid changes were 1.5 times more likely to have
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Figure 2 — Patient M. with nodular changes in the
thyroid gland. Atrophic gastritis in the body of the
stomach with intestinal metaplasia on the background
of pseudopylorization of the gastric glands.
Hematoxylin-eosin staining, 100x magnification

atrophy in the body of the stomach than people with dif-
fuse thyroid changes (p > 0.05) and 2.4 times more often —
than patients without structural changes of the thyroid gland
(p <0.05) (Fig. 4).

Similarly, intestinal metaplasia in patients with nodu-
lar thyroid changes was 1.9 times more common than in
those with diffuse thyroid changes (y> = 5.33; p < 0.05), and
2.8 times — than in patients without structural changes of
the thyroid gland (y*> = 8.12; p < 0.01).

The findings of such an area as the angle of the stomach,
which in recent years has received considerable attention as
a marker locus in the diagnosis of precancerous changes and
in assessing the risk of their detection, are important. Thus,
according to our data, in general, morphological changes
in the form of atrophy were most often found in patients
with nodular changes in the thyroid gland — in 65.0 % of

Figure 3 — Patient with CAG and nodular changes
in the thyroid gland. Dysplasia of the mucous
membrane of the antrum of the stomach
on the background of intestinal metaplasia.
Hematoxylin-eosin staining, 100x magnification

cases, which is 25.7 % more often than in those with diffuse
changes in the thyroid gland (p > 0.05) and 38.3 % more
often compared to people without structural changes of
the thyroid gland (3> = 6.27; p < 0.05). Similarly, intestinal
metaplasia in the angle of the stomach in patients with
nodular changes was observed 1.4 times more often than in
those with diffuse changes in the thyroid gland (p > 0.05)
and 5.7 times more often than in people without thyroid
pathology (F = 0.043; p < 0.05).

Correlation analysis revealed a relationship between
the presence of nodular changes in the thyroid gland and
the degree of GM atrophy in the gastric body (r = 0.49;
p=0.011) and the angle of the stomach (r=0.52; p=0.037),
the presence of intestinal metaplasia in the antrum of the
stomach (r = 0.54; p = 0.013) and the angle of the stomach
(r=0.41; p=0.028).

81.7

65.065.066-7

Patients with CAG with nodular
changes in the thyroid gland

39.339.3

Patients with CAG with diffuse
changes in the thyroid gland

35.7

26.726.7 54 o

Patients without structural changes
in the thyroid gland

H Dysplasia B Atrophy in the body of the stomach
Atrophy in the antrum of the stomach
[ Intestinal metaplasia in the angle of the stomach

B Atrophy in the angle of the stomach
B Intestinal metaplasia in the body of the stomach
B Intestinal metaplasia in the antrum of the stomach

Figure 4 — Frequency of detection of precancerous conditions and changes in the GM in different loci
of the stomach according to histological examination
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To date, there is no doubt about the relevance of early
diagnosis of precancerous conditions and changes in the
gastric mucosa. Our study showed that the progression
of structural changes in the stomach occurs most often
in patients with nodular changes in the thyroid gland, as
evidenced by the identified correlations. The obtained
data coincide with the previously presented hypothesis
about the embryological commonality of the stomach and
thyroid gland. Given the results of the study in patients with
structural changes in the thyroid gland, it is advisable to
conduct a thorough endoscopic examination of the stomach
using modern highly informative technologies.

Conclusions

1. The frequency and severity of morphological changes
in the gastric mucosa was significantly higher in patients
with CAG and nodular changes in the thyroid gland
compared to those with diffuse changes or people without
thyroid pathology.

2. Patients with CAG are recommended to conduct a
sonological examination of the thyroid gland to exclude
pathological changesinit. Onthe other hand, when detecting
diffuse and/or nodular changes of the thyroid parenchyma, it
is advisable to conduct a thorough endoscopic examination
of the stomach, if necessary, with histological examination
of biopsies.

Prospects for further research are to determine the
diagnostic informativeness of indicators of sonological
examination of the thyroid gland to predict structural changes
in the gastric mucosa in patients with atrophic gastritis.
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MaroAorisi BepXxHiX BiaAiAiB TPABHOro KAHAAY / Pathology of Upper Gastrointestinal Tract

CrenaHos IO.M., Mocindyk A.M., [aviaap tO.A., LLesrosa O.M., MeTiwko O.11., Muroctiea A.@.
AY «HCTUTYT racTpoeHTeponorii HAMH YikpaiHnys, M. AHIMpO, YkpaiHa

OCOBGAUBOCTI FCTOCTPYKTYPU CAU3OBOT OGOAOHKM LUAYHKCO Y XBOPUX HO ATPOPIYHUIN raCTpumT,
NOEAHOHWM i3 NATOAOTIEIO LMTOBUAHOT 30AO3U

Pestome. Axmyaasnicms. Tomyk ¢GakTopis, 110 BIUIMBAIOTH Ha
TIPOTPECYBAHHSI CTPYKTYPHOI MepeOydoBH CIMU30BOI 00O0JIOHKHU
LIJTYHKA Ta KaHIEPOreHe3, 3aJMIIAEThCS MEePCIEeKTUBHUM Ha-
MpSIMKOM TacTpoeHTepoJiorii. Mema docaidycenns: BUBYUTU
MiKPOCTPYKTYpPY CJIM30BOi 0OOJOHKHU ILIJIYHKA Y XBOPUX Ha XPO-
HIYHUN aTpodiYHUI racTPUT 3aJI€KHO Bill HASIBHOCTI CTPYKTYp-
HUX 3MiH IIUTOBUAHOI 3a/103u. Mamepiaiu ma memoou. I1pose-
NIEHO JOCiIXKEHHS TiCTOCTPYKTYPHUX 3MiH CIM30BOi 000JOHKHU
nutyHka B 121 xBoporo Ha arpodiuHuil racTpuT 3 ypaxyBaHHSIM
BY3JIOBUX Ta IMMY3HUX 3MiH y MapeHXiMi IIUTOBUIHOI 3a703U.
CTymiHb Ta CTalil0 TacTPUTY OLiHIOBaiK 3a cuctemoro OLGA.
BuBuanu anepriyHuil KOMITOHEHT, BHUPaXeHiCTb aTpodiyHUX
3MiH y CJIM30Bill 000JIOHIII HUTyHKA, HAsSBHICTb i BUPaXeHICTb
CKJIEPOTUYHMX 3MiH CTPOMM, TillepIia3ilo emiTesilo. YibTpa-
3BYKOBE [OCHIIKEHHS IIUTOBUAHOI 3aJI03M BUKOHYBAJIM Ha
yibTpa3BykoBomy ckaHepi Toshiba Xario (Japan). Pesyasma-
mu. Po3nofin mauieHTiB 3a 4acTOTOIO BUSIBJIEHHSI atpodii B
pI3HMX JIOKycax IITyHKa IOKa3aB, [0 KUIIKOBY MeTaruia3iio
B Tii IIUIYHKA y XBOPMX i3 BY3JOBMMM 3MiHaMU CIIOCTEpiraau
B 1,9 pasa yacrinie, HiX y nauwieHTiB i3 AudYy3HUMU 3MiHAMU
(> = 5,33; p < 0,05), Ta B 2,8 paza — HixX B 0cib 6e3 CTPYKTyp-

HMX 3MiH IMTOBUIHOI 3a03u (%> = 8,12; p < 0,01). AHanmoriuHo
aTrpo@iio B KyTi IIJTYHKA HalfyacTille BUSIBJISLIM Y XBOPHX i3 BYy3-
JIOBUMM 3MiHAMM B LIUTOBUIIHIN 3a51031 — y 65,0 % Bumnaakis,
1o Ha 25,7 % yvacrille MOPiBHAHO 3 MAliEHTaMU 3 TUDY3HUMU
3miHamu (p > 0,05) ta Ha 38,3 % — 3 ocob6aMu 6e3 CTPYKTYPHUX
3MiH IIUTOBUIHOI 3a103u (}2 = 6,27; p < 0,05). 3a pe3ynbratamu
KOpPEJISILifHOro aHai3y BUSIBIECHO 3B’S130K MiX HasIBHICTIO BY3-
JIOBUX 3MiH Y IIUTOBU/IHII 3a103i it cTyreHeM aTpodii cau30Boi
ob6onoHku Tina nurtynka (r = 0,49; p = 0,011) ta Kyra nuryHka
(r=0,52; p=0,037), HaABHICTIO KUIIIKOBOI MeTarIjIa3ii B CI1M30-
Biil 000JI0H1Ii aHTpabHOTO BiAniy myHka (r=0,54; p=0,013)
Ta KyTa myHka (r = 0,41; p = 0,028). Bucnosku. I1porpecyBaHHs
CTPYKTYPHUX 3MiH CJIM30BOi 000JIOHKH 1IJTyHKA HalOIbII YaCTO
BiOyBa€ThCA B MALIIEHTIB i3 By3JIOBUMM 3MiHaMU B IIUTOBUIHII
3aj103i. J1J1s1 paHHbOI AiarHOCTUKU MepeapaKOBUX CTaHiB Ta 3MiH
CJIM30BO1 OOOJOHKM LIITYHKA XBOPUM i3 CTPYKTYPHUMU 3MiHAMU
IIUTOBUIHOI 3aJI03U JOIIBHO TTPOBOAUTHU pETEIbHE €HIOCKO-
MiYHe TOCTIDKeHHS UTYHKA i3 3aCTOCYBaHHSIM Cy4aCHUX BUCO-
KOiH(MOPMATUBHUX TEXHOJIOTii1.

KnrouoBi cioBa: atpodiynmii racTpuT; TiCTONTOTIUHI 3MiHU CITU-
30BOi 000JIOHKM LUTYHKA; CTPYKTYPHi 3MiHU LIIMTOBUIHOI 3aJ103U
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