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I. AMATHOCTUKA U NIEYEHUE

STRUCTURAL CHANGES IN THE
THYROID AND ADRENAL GLANDS
IN ACUTE HYPOXIA

Yagubova S.M.
Department of Pathological Anatomy of Azerbaijan Medical University, Baku, Azerbaijan

Abstract

The article provides information about the research work carried out to study the patho- and morpho-
genetic features of morphofunctional changes occurring in the tissue structures of the thyroid and adrenal
glands under the influence of barocamera hypoxia.

The object of the study were the thyroid and adrenal glands of adult male white rats with a mass of 180-
200 grams. In the course of the study, anatomic, histological and morphometric examination methods were
used.

During the morphological study of the thyroid and adrenal glands parenchyma and stroma of the glands
in all animals under the infuence of acute hypoxia, diffuse edema, acute dilatation of the vessels in the
microcirculatory bed, fragmentation of the walls, violation of the completeness of the endothelial layer,
absorption of blood plasma into the vascular wall were observed. These dystrophic changes are more pro-
nounced in the adrenal gland than in the thyroid gland. This is explained by the fact that the adrenal gland is
more sensitive to stress factors and cells are more damaged, and the thyroid gland is more early to hypoxia.

Xiti runokcus kesingeri Oyiipek ycTi 0e3iHiH XaHe KanKkaHwa

0e3iHiH KypbiNbIMAbIK 63repicTepi

fry6osa C. M.
93ipbaiixaH MeanunHa YHueepcuteTi Matonorusnbik aHatoMus kadeapackl, baky, 93ipbaiixat

AHxpatna

Makanana Gapokamepasblk runoKCUsHbIH 9CepiHeH Oyipek ycTi 6e3iHiH XoHe KankaHwa Oe3iHiH
TIHAIK KYPbUTLIMAEPBIHAA XYPETIH MOPPODYHKLUNOHANALIK 63rePICTEPAIH NaTo- XoHE MOPGOreHeTnkanblk
EpeKLIENIKTEPIH 3epTTey MakcaTbiHAa XYPri3iireH fblIbIMU-3EPTTEY XYMbICTAPbI Typasbl MaAiMETTED
Kenipinesi.

3eprrey HbicaHbl peTinae canmarbl 180-200 rpamabl KypanTbiH ak TYCTi epecek ereykyipbiKTapAblH
arasblkTapbl anblHAbl. 3epTTey 6apbiCbiHAA aHATOMUSIIBIK, TUCTONIOTUSTILIK XOHE MOPPOMETPUKANLIK 3EDPTTEY
aaicTepi nanganaHbingbl.

byiipek yctTi 0e3iHiH XoHe KankaHwa 0e3iHiH napeHxumanapbiH, 0e3aepAiH CTpoManapbiH
MOPGONOrnsIbIK 3€PTTEY KE3IHAE XiTi rMInOKCUSIHbIK, 8CepiHeH 0apibik XaHyapnapaa AnGQy3asik iciHy,
MUKDOLMPKYSATOPIIbIK aPHAAarbl TaMbIPAAPbIH XITi KEHelol, Kabblpranapabiy ¢pparmMeHTaumnschl, IHLOTENM-
angbl Kabar y3gikciagiriHiK Oy3biybl, TaMblp KaObipFanapbiHa KaH rn1a3manapbliHbH eHyi 6aikanas.

byn anctpogusnsik e3repictep KankaHuwa 0e3iHe kaparaHga, Oyvipek ycTi 6e3iHae avikbiH KepiHes.
MyHbiH cebebi, Oyiipek ycTi 6e3i Kyvienic gpakTopaapsiHa aca ce3iMTas, an kankaHiua 6e3i runokcusira ep-
TEPEK YLbIpaAbl AEN TYCIHAIDINEA).
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STRUCTURAL CHANGES IN THE THYROID AND ADRENAL GLANDS IN ACUTE HYPOXIA

0B ABTOPAX

SIFTYBOBA C.M. — crapwmii
npenogasarenb kagpeapbl
naTonorNyeckoif aHaTOMum, K.M.H.
e-mail: syagubova.71@gmail.com

KnioueBble cnoBa
LUNTOBUAHASA Xesesa, Haarmo-
4YeYHUKN, 0CTpas rmrokcus,
cTpoeHne

CprKTyprle M3MEHEHUS LUTOBUAHOM Xene3bl U

HaANoO4Y€4YHUKOB Npu och0|7| rMNnoKcumn

fry6osa C. M.
Kacdepnpa Maronoruyeckoii aHatomun AsepbaiigxaHckoro MeauumuHekoro Yiueepcuteta, baky, Asep6aiiaxaH

AHHOTaums

B cTatbe npuBoAsTCS CBEAEHMUS 0 HaY4HO-UCCEA0BATEbCKOV PaboTe, IPOBEAEHHO C Li/Ibo U3YHEHNS
naro- n MopGOreHeTNHeckUx 0COOEHHOCTeN MOPHOPYHKLMOHATbHBIX N3MEHEHWUI, MPONCXOASALMX B TKAHE-
BbIX CTDYKTYPaX LMUTOBUAHOM XENe3bl 1 HAAMO4EYHNKOB 10 BIUSHUEM OAPOKaMEPHOU rUMOKCUM.

O6bEeKTOM MCCNIeL0BaHNS CIYXWUIU LUMTOBUAHAS Xe1e3a U HafMo4e4HNKM B3POCTbIX CaMLi0B O€JIbIX KPbIC
maccovi 180-200 rpamm. B xone nccnefoBaHns ucnonb30Baanch aHaTOMUYECKNE, TUCTONOMNYECKNE 1 MOp-
domeTpuyeckne METoAbl NCCAeA0BaHNS.

oy MOPpoNOrNECcKOM UCCIEA0BAHUM NAPEHXUMBI LUNTOBUIHOM XENe3bl U HaAMO4YEYHUKOB U CTDOMbI Xe-
J1€3 Y BCEX XUBOTHBIX 1104 BJIMSIHUEM OCTPOM rMnokcun Haboaannch ANGy3Hbiii 0TeK, 0CTPOE PacLUMpeHne
COCY/10B B MUKDOLIMPKYIITOPHOM PYCAe, ¢parMeHTaLms CTEHOK, HapyLLIEHNe HEenpepbIBHOCTY IHAOTENNAb-
HOro €108, MPOMUTBIBAHUE M1a3Mbl KDOBU B COCYAMUCTYIO CTEHKY. ITu AUCTpOdUYECKUe n3MeHeHus bonee
BbIpDaXeHbl B HAANOYEYHNKaX, YeM B LUMTOBUAHOM Xene3e. 10 0ObSICHIETCS TeM, YTO HaAnoYeyHukn bonee

YYBCTBUTEJIbHbI K CTPECCOBbIM ¢aKT opawm, a LnToBuaHasa xesnesa bonee PaHo rogsepraetcs rurnokcun.

Currently, hypoxia — oxygen deficiency is one
of the main problem in medicine, an integral part
of modern human life [1]. Hypoxia is the basis of
various pathological processes in a number of seri-
ous diseases and extreme conditions and is often
found in the clinic. Hypoxia affects the development
of ischemia in the tissues of the respiratory system,
nervous system, organs of the cardiovascular sys-
tem, as well as organs of the endocrine system,
especially the thyroid and adrenal glands, causes
polyorgan deficiency, as well as stress conditions
in the body [2,3].

Thyroid and adrenal glands, which are the main
organs of the neuroendocrine system with a com-
plex biological structure, play an important role in
regulating the level of basal metabolism of all cells
of the body, normal development and growth of the
body, as well as in the formation of compensatory
and adaptive processes in the body against various
stress factors [4,5]. These glands have different or-
igins, structure and shape. Thus, the thyroid gland
consists of the central and peripheral parts, and the
adrenal gland consists of the cortex and medulla,
which is 70-80% of the volume of the organ.

Corticosteroids synthesized and secreted by
the adrenal cortex affect the immune system, the
course of inflammatory processes and metabolism,
and catecholamines secreted by the adrenal me-
dulla affect the activity of the cardiovascular and
nervous system, glandular epithelium, mainly car-
bohydrate metabolism and thermogenesis [5]. Hor-
mones (thyroxine, triodtrionine) synthesized and
secreted by follicular epithelial cells of the thyroid

gland are also important for normal growth and de-
velopment of the body [6,7,8,9].

A group of authors identified barometric pres-
sure and oxygen levels at various altitudes from sea
level, as well as describing the symptoms of «moun-
tain diseases», and found that the effect of oxygen
deficiency on the body, most diseases of the thyroid
[10,11] and adrenal glands, and stress conditions
associated with these diseases are directly or in-
directly related to oxygen deficiency. Other authors
note that morphological changes occurring in the
glands under the influence of hypoxia are a nonspe-
cific reaction to stress-syndrome caused by com-
pensatory-adaptive reorganization of the structure
of the gland and brain hypoxia.

Analysis of literature data shows that despite
numerous microscopic studies devoted to the
structure of the tissues of the thyroid and adrenal
glands, which play a key role in the life processes of
the organism, the study of the hypofunctional state
of organs, a number of questions still remain unre-
solved, contradictory and unanswered in the litera-
ture [12,13,14].

The aim of the study was to study the pathogen-
ic and morphogenic properties of morphofunctional
changes in the tissue structures of the thyroid and
adrenal glands under the influence of acute hyper-
baric chamber hypoxia.

Materials and methods

The object of the study was healthy adult male
white rats weighing 180-200 grams. Research on
animals was conducted in the Department of Phar-
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macology and Experimental Surgery of the Scien-
tific Research Center of AMU on the basis of ethi-
cal rules specified in Protocol No. 31 of the ethics
rules Commission and bioethics committee under
the Ministry of health of the Republic of Azerbaijan
on 21.04.2008.

Animals are divided into 2 groups — control
and experience groups. The animals included in
the control group were not intervened, and the
second group of experimental animals were ex-
perimented in the daytime (about 10-15). To this
end, they were put into the barocamera for 2 hours
and created a model of acute hypoxia, 5 times a
week with a break of 1 hour, 2 times a day and
2 hours every other day. In the barocamera, the
temperature was 19-20aC, atmospheric pressure
was equal to the pressure 2000-3000 m above the
sea level, the particles of natron lime (Ca(OH)2
81%+NaOH 3,4%+H20 15,6%) were used to ab-
sorb the CO2 generated during respiration. The
animals removed from the barocamera were pro-
vided with water and food and kept under control
in standard vivarium conditions. On the 2nd and
5th day of the experiment, intraperitoneal an-
esthesia was performed by introducing 2-2.5%
theopental-sodium solution (100mg/kg) into the
peritoneal cavity of animals. Preparations for
histological and morphometric examination were
taken from the thyroid and adrenal glands of de-
capitated animals.

The sections are stained with hematoxilin-eosin
and PAS, covered with encrusted glass through
Canadian balm. Microscopic examination was per-
formed under x8, x20 and x40 magnification. Mi-
crophotography of the structural elements of the
thyroid and adrenal glands was performed by a
digital camera of the microscope “Olympus BX-41",
and morphometric parameters were calculated by
Microsoft Excel computer program.

Results and discussion

In the rats included in the macroscopically con-
trolled group, the thyroid gland is located at the
front of the neck, in front of the trachea and the lar-
ynx, and the adrenal glands in the peritoneal area,
on the upper poles of the kidneys, under the dia-
phragm. The relative weight of the thyroid gland of
rats included in the control group is 19.5 mg/g, and
the relative weight of the adrenal gland is 13,4mq/q.
During the visual examination of histological prepa-
rations taken from animals, the capsule consisting
of dense connective tissue covering both glands
from the outside, thin septums going from the cap-
sule to the inside of the gland, the lobules of the
thyroid gland separated from each other by the tra-
beculae, the cortex and medullaryn substances of
the adrenal gland are clearly visible. The connec-
tive tissue capsule consists of a small amount of
glucosaminoglycan and other organic substances.

In the norm, the main structural components
of the parenchyma of the thyroid gland are closed
corpuscles or slightly tightened follicles of different
sizes with a cavity inside, and the main mass of the
follicles is thyrocytes. The main cellular elements
of the parenchyma of the adrenal glands are the
rounded, mainly small-sized adrenocytes (fig.1).

During the microscopic examination, it is pos-
sible to see follicles and a few columnar epithelial
cells covering them, as well as cuboid tyrositis,
round nuclei in the cytoplasm of tyrosites stained
with hematoxylin-eosine. In histological sections,
in the center predominate follicles made up by
prizmatic cells, and follicles made up by cuboid
cells in the periphery. In comparison with the pe-
riphery in the central part of the gland, the fol-
licles differ in their small size. The size of the fol-
licles and the thyrocytes that make them varies in
normal physiological conditions. Microscopically,
follicular komplexes (microvillies) consisting of a
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Figure 1.
Normal histological struc-
ture of the thyroid gland.
Stain: Stain: Hematoxilin-
eosin: x40.
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Figure 2.

Normal histological
structure of the adrenal
gland. Stain: Hematoxi-
lin-eosin: x20.

group of follicles surrounded by a thin connective
tissue capsule are distinguished in the lobules of
the thyroid gland.

In the cavity of the follicles marked colloid, col-
lected in liquid form. Depending on the degree of
colloid filling, the volume of follicles increases. Col-
loid is a product of follicular endocrinocytes, mainly
composed of thyroglobulin, fills the lumen of fol-
licles in the center as a homogeneous mass, posi-
tively stained with PAS. In the peripheral part of the
gland there are follicles covered with a single layer
cuboid epithelium, in which the cavity is not filled
with colloids. In the peripheral part of the gland,
there is a single layer of gobaban-like epithelium-
covered follicles with some formation of which the
cavity is not filled with colloids. In histological prep-
arations, a very elongated shape follicles filled with
colloid are also detected.

In the microscope, the well-developed interlob-
ular and interfollicular connective tissue of the thy-
roid gland is poorly noticeable. Angioarchitectonics
of the gland is characterized by a thick network of
capillaries, forming strange plexuses, which are in
close contact with thyrocytes from all sides.

In the microscopic preparations taken from
the adrenal glands and stained with hematoxylin-
eosin, thin trabeculae going from the capsules to
the thickness of the cortical substance and hav-
ing the vessels and nerves inside and reticular fi-
bers arising from them are clearly distinguished.
Reticular fibers are directed towards the depth of
the organ, forming a thin network around the cor-
tex and medulla of parenchyma. Microscopically
3 cortical zones, separated from each other by a
not very clear boundaries, are distinguished - the
outer glomerular zone; the middle — the fascicular
zone, which forms the main part (mass) of the cor-
tical substance, and the inner thin reticular zone,
resting to the medulla. The cells of the glomerular

and fascicular zones are large, the nuclei are large
and rounded, and the cells of the reticular zone are
relatively small (fig.2).

The glomerular zone consists of cells that have
a uniformly colored cytoplasm, forming arches
(«glomeruli»), the cells are grouped in the form of
small clusters, separated by capillaries from each
other. In the cytoplasm of this zone compared with
the fascicular zone little fat droplets are noticeable.
Under the glomerular zone, the cells of the fas-
cicular zone with a more homogeneous cytoplasm
are visible. The cells of the fascicular zone have a
radial structure perpendicular to the surface of the
gland. Fascicular zone consists of a large vacu-
olated oxyphilic cells — spongiocytes; they form
a radially oriented trabeculae («bundles») having
a sinusoidal capillaries. Spongiocytes have bright
cytoplasm and seem vacuolated. The cells of the
reticular zone are smaller compared to cells of the
fascicular zone, attracting the attention by the pres-
ence of dark and light adrenocytes inside. In this
area, cells subjected to apoptosis are also visible.
Microscopic examination in the cytoplasm of the re-
ticular zone found lipofuscin granules. Capillaries of
the reticular zone consist of epithelial trabeculae,
going in different directions and forming anastomo-
ses with each other.

The amount of lipids in the glomerular and re-
ticular zones of the adrenal gland is less and in
the fascicular zone is more. Therefore, cells with
transparent cytoplasm forming the fascicular zone
are not stained with PAS. This is explained by the
fact that in spongiocytes there are fewer glycogen
grains, and on the contrary a large amount of fat
drops.

The reticular zone of the adrenal cortex is sepa-
rated from the adrenal medulla by a thin connective
tissue covering. This cover like the continuation of
connective tissue located perpendicular to the sur-
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face of the gland. The cytoplasm of the adrenocytes
of the medullary substance is pale stained in com-
parison to the cytoplasm of the cortical substance.
The medullary substance is made up of chromaffin,
gangliose and supporting cells that have a round or
oval shape. Chromaffin cells are the main cells of
the medullary substance, which are in the form of
«throws» and «nests», have a large polygonal shape
nuclei, fine-grained and vacuolated cytoplasm.
Ganglious cells are few in number and are vegeta-
tive in nature; supporting cells have processes,
there are glial in origin and contain chromaffin cells.

In the microscopic examination, the interzonal,
intracellular connective tissue of the adrenal gland is
poorly noticeable, and capillaries covering the adre-
nocytes from all sides and forming thick plexuses are
clearly visible. The lumen of the capillaries in the me-
dulla is wide, compared with the cortical substance.

2 days after the creation of the hypoxia model,
the morphological and morphometric changes as-
sociated with hypoxia in histological preparations
made from the thyroid and adrenal glands of ani-
mals are noted. However, compared with the control
group, attention is drawn to the presence of weak
dystrophic and destructive changes in both gland
cells. In the morphometric indicators obtained as
a result of the study, a significant difference is also
not noted in the control group, only the relative
weight of the glands is increased.

The thyroid and adrenal glands of the experi-
mental animals included in this group have grown in
volume, in particular, the consistency of the adrenal
gland has softened, the color is pale. The capsule
of the glands, which has a large number of collagen
fibers, is slightly loosened, its lobules are relatively
swollen, the border between the central and pe-
ripheral parts of the thyroid gland is clearly visible
with the naked eye, and the cortex and medullary
substances of the adrenal gland are poorly distin-
guished from each other.
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Microscopically, no noticeable changes in the
structure of the thyroid gland — parenchyma — fol-
licles, epithelial cells of thyrocytes are observed,;
weak dystrophy of stroma — interlobular and inter-
follicular connective tissue, as well as endothelial
cells covering the vessels is noted. Follicles as a
whole have not changed their structure properties
and normal staining properties. Prismatic epithe-
lial cells of the follicles of the central part of the
gland are poorly swollen, but do not lose their
shape. In this case, the intrafollicular colloid has
a liquid and foamy consistensy and is pierced by
numerous resorption vacuoles, the cytoplasm of
the cell is foamy, slightly edematous, the nuclei
appear in the direction of the edge of the cyto-
plasm. The colloid, which fills the nucleus of the
cell and the cavity of the follicle, is poorly stained.
Morphometric parameters of follicles are relatively
changed (fig.3).

In the peripheral parts of the thyroid gland, the
follicles have a large size, flattened epithelium,
thickening and stagnation of the colloid, a signifi-
cant increase in the diameter and volume of the fol-
licles is noted. As a result of this, the thyrocytes
of the follicles get a flattened shape. Unlike the
control group, by the action of hypoxia colloid is
partially replaced with edema fluid in the cavity of
peripheral follicles and pronounced PAS-positive
reaction noticeable. The nuclei of thyrocytes are
stretched parallel to the surface of the follicle and
poorly stained with hematoxylin-eosin. In the cy-
toplasm of both the central and peripheral part of
the gland, the individual micro-sized fat drops are
clearly visible.

On the second day of hypoxia, the interlobu-
lar connective tissue of the thyroid gland is poorly
visible. Cellular elements of connective tissue —
fibroblasts, reticular cells, collagen fibers, mainly
fibrous structures of the interstitial substance, are
slightly swollen, but have not been targeted. Endo-

Figure 3.

2nd day of acute hypoxia
model. Pathohystological
structure of the thyroid
gland. Stain: PAS x40
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thelial cells that cover the walls of the capillaries are
bulging towards the lumen, edema does not cover
wide areas, although weak interstitial edema is de-
tected in the vascular areas. However, dystrophic
changes in glandular stroma relative to parenchyma
are noticeable. The microcirculatory bed of the thy-
roid gland attracts attention with its weak plethora.
In connection with an increase in vascular perme-
ability, signs of plasmorrhagia, focal diapedesis
bleeding are detected.

Microscopically, the boundaries of the cortical
substance of the adrenal gland appear weak, the
capsule becomes loose, loosening and irregular
placements of the trabeclae arising from the cap-
sule into the cortical substance are noticeable. The
sinusoid capillaries of the cortical substance are
enlarged and filled with blood. The size of the fas-
cicular zone has decreased, and the glomerular and
reticular zones have not changed. The cells of the
glomerular zone are of small size, have a «matte»
cytoplasm and a hyperchrome nucleus.

In the fascicular zone, in particular, in its outer
layer (subzonal part), foam «transparent» cytoplasm
cells, in the area close to the reticular zone (inner
subzonal part), «matte» cytoplasm cells predomi-
nate. The «matte» cytoplasm and the small sizes
nuclei of of the reticular zone appear weak. The
nucleus of the adrenocorticocytes of the cortical
substance is located not in the center of the cy-
toplasm, but slightly outside and poorly stained
with hematoxylin-eosin. An unequal amount of lipid
drops are noted in the cytoplasm of the fascisular
and reticular zones.

The connective tissue covering Sseparating
the medulla from the cortical substance, is poorly
visible. Under the influence of hypoxia, weak pro-
nounced dystrophic changes in the cells of the
medllary substance are noted. Thus, the «slots» of
chromaffin cells, the main component of the brain
substance, and the «protrusions» of the support-
ing cells surrounding them, were poorly deformed,
the size of the ganglious cells are decreased. The
cytoplasm of cells is lightly edematos, foamy, the
nuclei are dark, the nucleoli are not noticeable, but
the cell membrane is clearly visible. In some ad-
renocytes, nuclei with karyopyknosis are found. In
the cytoplasm of the adrenocyte of the medullary
substance, fat droplets are not detected, the cyto-
plasm is weakly stained with PAS. Histochemically,
glycogen in the adrenocorticocytes of the adrenal
gland is not detected with the PAS reaction.

In the intracellular connective tissue of the ad-
renal gland, poor edema, areas of loosening, signs
of mucoid swelling are noticeable. Fibrous struc-
tures of connective tissue, especially collagen fi-
bers, are relatively swollen but don’t disintegrate.
The noticeable edema in the interstitial area leads

to the interstitial separation of tissue elements,
tropocollagen microfibrils, resulting in the manifes-
tation of the phenomenon of metachromasia in tis-
sues stained with hematoxylin-eosin. The reticular
fibers of the capsule trabeculae are poorly defined,
and the plexus formed around the cells of the pa-
renchyma of the gland is not noticeable.

Thickening of the walls and deformation of
some parts of capillaries of the microcirculatory
bed of the gland, weak dystrophic changes such as
the fullness of veins, interstitial edema in paravasal
areas can be seen with a light microscope. In histo-
logical preparations, endothelial cells of large ves-
sels were swollen and subjected to desquamation,
and their walls became brittle. In the microscopic
examination, the walls of the capillaries of the med-
ullary substance are edematous, dispersed, poorly
stained with PAS. The effect of hypoxia is a conse-
quence of increased vascular permeability, dilata-
tion of the capillaries — in particular, with the forma-
tion of signs of focal plasmorrhagia in the fascicular
zone and perivascular areas of the medullary cub-
stance. Hemolysis of erythrocytes is observed in
the detachment zone. The cells of the detachment
zone, based on the hemorrhages, are clear and the
capillaries are emptied. As a result of the influence
of hypoxia, vascular permeability increases, the lu-
men of capillaries dilates — in particular, signs of
focal plasmorrhagia appear in the perivascular ar-
eas of the fascicular zone and medullary substance
(fig.4).

Microscopically, there is an increase in the
relative weight of the adrenal glands, although the
boundaries of the cortex are clearly visible, the
thickness has decreased significantly, especially in
the fascicular zone. The thickness of the reticular
zone of the cortex and medulla does not differ from
that of the control group.

On the 5th day of the acute hypoxia model,
acute pathomorphological changes, diffuse edema,
and disruption of tissue metabolism are noted in the
histotopography of the thyroid and adrenal gland
cells due to a decreased oxygen supply of tissues.
As a result of hypoxia, most tissues, cells, organ-
elles of the glands completely lost their structural
properties, suffered acute dystrophy and destruc-
tion. Also in the statistical indicators of the experi-
ment, sharp changes characteristic of the effect of
hypoxia are noted. It appears that these pathologi-
cal changes are deeper in the adrenal gland cells
than in the thyroid gland.

In the macroscopic examination, the color of
the thyroid and adrenal glands were dimmed, the
volume of which grew sharply, and the consisten-
cy became soft and brittle. The growth of its vol-
ume led to the release of connective tissue fibers,
roughening and deformation of the capsule cover-
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ing the gland. Microscopically, the appearance of
grayish-pink in the transverse section of the gland
tissue reflects its damage. The release of connec-
tive tissue fibers is manifested by the breakdown of
trabeculae directed from the capsule into the gland.
The central and peripheral parts of the thyroid gland
parenchyma and the adrenal gland parenchyma are
visually swollen.

Microscopically, the border between the cen-
tral and peripheral parts of the thyroid gland is not
observed, the follicles are sharply hypertrophied.
Among the follicles, noticeable signs of interstitial
edema are noted, which leads to their separation
and it is clear that there are no connections be-
tween them. It is observed that the follicles of the
central part of the gland swell and pass from the
prismatic form into the round. In the cavity of some
follicles of the central part of the gland, ruptured
thyrocytes, resorbed vacuoles in a colloid are found
along the periphery of the follicles. Desquamated
thyrocytes are absorbed by colloid.

The structure of the follicles located outside the
center differs from the follicles located in the cen-
tral part, the epithelial cells that cover the thyro-
cytes are acute edematous, colloid fills the lumen of
the follicle. Along the peripheral part of the gland,
an increase in the size of the follicles is noted;
large-sized follicles are more common. In the cyto-
plasm, there is a complete breakdown of chromatin
in some cells, as well as nuclei with karyopyknosis
and karyolysis.

Noticeable destruction of the epithelial cells of
the thyrocytes, loss of the nucleus in the group of
many cells, pallorization of some cells is detected.
The nuclei are observed on one edge of the cell,
in a swollen, pale, flattened form. The absence of
glycogen grains in the cytoplasm is associated with
the use of glycogen by thyrocytes since the resto-
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ration of intracellular energy sources is more often
compensated by glycogen (fig.5).

In the biopsy materials taken from the thyroid
gland, the fibrous carcass of the stroma is deeply
deformed, has lost its normal staining properties,
acute alterations, signs of total edema in the inter-
stitial area are detected. Thus, the fibrous struc-
tures of the connective tissue are swollen, frag-
mented, especially collagen fibers are fragmented
and dispersed, in some places they are destroyed.
Fibroblastic structures are not detected. Most cells
are on the verge of necrobiosis. In the microscopic
examination, small-sized foci of inflammation con-
sisting of lymphocytic leukocyte elements appear in
the peripheral parts of the stroma of the gland.

In the histological preparations, acute destruc-
tive changes in the microcirculatory bed, productive
endovasculitis of the vascular walls, non-selection
of contours, plethored capillaries and loss of the
border of pericapillary cells in some areas are also
observed. Acute plasmorrhagia, localized diapedez
hemorrhages are noticeable. As a result of the in-
crease in vascular permeability, the lumen of the
vessels was emptied and the walls became brittle,
some parts lost their continuity. A weak PAS reac-
tion mainly in peripheral capillaries is noted.

In the case of microscopic examination of ex-
perimental animals with a hypoxia model, the
boundaries between the cortex and medullar sub-
stances of the adrenal gland, as well as the zones
of the cortical substance, the cytoplasm and nuclei
of the adrenocytes are not noticeable, acute hyper-
trophy of the cells is noted. Histotopographically as
a result of hypoxia, the inability to visualization the
border of cells of the parenchyma of the gland is ex-
plained by acute edema of the tissues. In this con-
nection, deep dystrophic and destructive changes
in the cells of the gland are noted. Thus, «glomeruli»

Figure 4.

2nd day of acute hypoxia
model. Pathohystological
structure of the adrenal
gland. Stain: Hematoxilin-
eosin: x10



STRUCTURAL CHANGES IN THE THYROID AND ADRENAL GLANDS IN ACUTE HYPOXIA

Figure 5.

5th day of acute hypoxia
model. Pathohystological
structure of the thyroid
gland. Stain: Hematoxilin-
eosin:x20

of the glomerular zone, «fascicles» of the fascicular
zone, «epithelial trabecuale» of the reticular zone,
chromaffin, ganglious and supporting cells of the
medullar substance have lost their forms, subjected
to acute structural changes. Therefore, in the his-
tological preparations, there is no border between
the zones, it is impossible to distinguish them from
each other. In the fascicular zone, «light» and «dark»
cells change each other, and in the glomerular and
reticular zones, «dark» cells prevail. The radial di-
rection of spongiocytes was violated, the size of
their cells connection with perivascular edema was
repeatedly increased, and the size of adrenocytes
of glomerular and reticular zones was relatively in-
creased.

Adrenocorticocytes of the adrenal cortex are
large, cytoplasm eosinophilic, acute edematous
and pale. The nucleus of the cells of the cortical
substance is located adjacent to the wall of the cy-
toplasm and is not stained with hematoxylin-eosin.
An unequal amount of microvesicular (small granu-
lar) lipid droplets are noted in the cytoplasm of the
fascicular and reticular zones (fig.6).

The connective tissue covering between the
fascicular zone and the medullary substance is dis-
integrating, and the boundary is not visible. There
are also acute dystrophic changes in the cells of
the medullary substance of the gland, noticeable
signs of interstitial edema between the cells are ob-
served, cytoplasm is acute edematous, the nucleus
is sharply shrunk and is visualized in the periphery
of the cytoplasm. The detection of a large amount of
fat droplets in the cytoplasm is explained by dena-
turation of cytoplasmic proteins. Due to hypoxia, the
complete dystrophy of some cells of the medullary
substance causes the destruction of the nucleus, the
development of necrobiosis and necrotic processes.

Some fibers of the fibrous components of the
connective tissue of the adrenal gland are swollen,
in particular, the fibrous structure of the brain sub-

stance is brittle and subjected to mucoid swelling.
The reticular fibers, which go from the connective
tissue trabecules to the depth of the organ, are
noticeable due to interstitial edema. In some areas
of stroma, signs of destruction — mucoid swelling
and edema not only in fibrous structures but also in
main substance are observed.

Microangioarchitectonics of the cortical sub-
stance of the gland is characterized by an unequal
plethora of different zones of the organ. Thus, when
the plethora of the glomerular zone is weak and
the capillaries are empty compared to the 2nd day
of the experiment, sinusoid capillaries in the fas-
cicular and reticular zones are sharply enlarged,
blood-filled, and as a result, the distance between
the cell columns is reduced. Enhanced plethora of
the medulla and signs of plasmorrhagia are more
pronounced. Sinusoid capillaries are maximally en-
larged, their walls are conjoined, the walls of some
capillaries are scattered, and the points of diape-
desis in the stroma are visualized. In the histologi-
cal samples, a vascular network formed by various
loops appears between the medullary substance
and the reticular zone.

Microscopically, the thickness of the adrenal
cortex is less than the control group, and the ad-
renal medulla is closer to the control group. Unlike
the first day of the experiment, the glomerular and
reticular zones are thicker. Interstitial edema leads
to the incompletion of cells.

In conclusion, it should be noted that power-
ful short-term hypoxic stimulants, besides the vis-
ible changes in the cells of the thyroid and adrenal
glands, also change their histofunctional state. These
dystrophic changes are more pronounced in the
adrenal gland than in the thyroid gland. This is ex-
plained because the adrenal gland is more sensitive
to stress factors, and the thyroid gland is earlier to
hypoxia. Thus, the effect of hypoxia leads to an earlier
change in the interaction of glomerular, fascicular and
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reticular zones of the cortical substance of the adre-
nal gland, an increase in the activity of the medullary
substance. Increased adrenocortical activity during
the initial effect of hypoxia provokes the synthesis and
secretion of adrenocorticotropic hormone.

Thus, the early stage of hypoxia is character-
ized by the appearance of acute pathomorpho-
logical changes in the cells of both glands. Under
the influence of acute hypoxia, in the central part
of the thyroid gland there are separate prismatic
follicles, liquid colloid, and in the periphery there
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Abstract

At the moment, there are some differences in the papers about bullous emphysema of the lungs. Some
authors prefer to divide this pathology into a separate nosological unit, despite the general tendency to
consider bullous emphysema as one of the manifestations of emphysema of the lungs, which in most cases
is a clinical form of COPD. But the dilemma, in turn, does not solve the problem of qualitative diagnosis and
treatment of this pathology. Currently, there is a small amount of works related to epidemiology and struc-
tured data on the treatment of bullous emphysema, although this pathology has a significant influence on
the population. This review article will show the etiology, pathogenesis, classification, signs and symptoms,
diagnosis and treatment of bullous emphysema.

OxneHiH, 6ynne3ai ampusemacol. daebueT wonybl

Mepey6ekos Y.Lll., Cararos I.E., BoipoBwukos H.B., Bokosa H.B.,

Axmepos LL.U., MTBo3ppipes K.E., Oxadapos O.P., Axycynos C.M., CanyHoB A.B.
A.H.Cbi3raHOB aTblHAaFbl YATThIK FbIIbIMUA XUPYPTUAS OPTaIbIFbl,
KasakcTaH-Peceit meguuuHanelk yHusepcuteTi, Anmarbl, KasakcraH

AHxpatna

Ka3ipri yakbiTTa exneHiy 6ynnesni ampu3emacsiHa apHanFaH Xymbictapza kevbip asisipmalubiibikap 6ap. Ken
xargaiga COBA knnHuKasblk HbiCaHbl 601bIN Ta0bINATLIH OYN1€3A1 AMPU3EMaHbI 6Ke IMPU3EMAchl KOPIHICTEPIHIH Oipi
DETIHAE KapacTbipyAblH Xa/rbl ypaiciHe KapamacTaH, kenbip aBtopnap 6y natosorusiHbel Xeke Ho300rnsblk bipikke
benyni xaktaiael. bipak Oyn Macene, 63 Ke3eriHae, 0Cbl NaToN0rusHbI Canasibl ANarHOCTUKanay MeH eMaey MaCeeciH
wewneigi. Kazipri yakbitta anugemmuonoris Macenenepine xaHe 0ynneasi aMgu3emarsl eMAeY Typasibl KypblibiMaaFaH
JlepekTepre apHasiFaH asnaraH eHoekTep b6ap, AereHMeH, keibip gepektep bosibiHLa, 6y naTonorus nonynsums apa-
CbIHAA Y/IKeH MaHbi3Fa ue. byn wony makanaaa exneHiy Oynneani aM@n3eMachiHbiH STUOIOMUACHI, NATOrEeHe3i, XikTesnyi,
KJIMHUKAJIbIK KOPIHICI, ANArHOCTUKACHI XOHe eMAey Macesenepi KapacTbipbliasbl.

Bynnéanas amdpusema nérkux. 063o0p nuteparypbi

Megney6ekos Y.ll., Caratos U.E., BoipoBwukos H.B., Bokoea H.B.,

Axmepos LL.U., MTBo3ppbipes K.E., Axadapos O.P., Axycynoe C.M., CanyHoB A.B.
HauuoHanbHbIA HayyHbIiA LEHTP xupypriv umM. A.H. CbidraHoBa,
Kasaxcko-Poccuitckuit megmuumHckuii yHuepcutet, Anmarsl, KasaxcraH

AHHOTaynsa

Ha Texywmii MOMEHT UMEETCS HEKOTOPbIe pa3ninyus B paboTax, MoCBsILLEHHbIX OYINE3HON ampuseme nérkux. Hexkoro-
Dble aBTOPbI MPEAMOYNTAIOT BIAENSTH JaHHYIO Natonorvio B OTAE/bHYI0 HO30/0MHECKYI0 EIMHNLY, HECMOTDS Ha 06LLYH0
TEHZIEHUMI0 PaccMaTpuBaTh BYINE3HYI0 aM@pU3eMy Kak 0FHO U3 NMPOSIBEHUI AMPU3EMbI IETKNX, B OOSbIIMHCTBE CIlyHaeB
sensioLericss knuunyeckori gopmoii XObJ1. Ho a1oT Bonpoc, B CBOK 04epesib, He peluaet npobieMy Ka4ecTBeHHON Ana-
THOCTUKM 1 IEYEHUS JAHHOM NaTonorvu. Ha Tekyumii MOMEeHT UMeETCs Masloe KoM4eCTBO paboT, MOCBSILLEHHbIX BONPOCaM
3MUAEMNOTIOrN U CTPYKTYPUPOBAHHbLIX JAHHBIX O JIe4eHNN BYNE3HO IMPU3EMBI, XOTS 110 HEKOTOPIM [aHHbIM, 3Ta na-
T0/10rvsi HECET BECOMOE 3Ha4eHune cpeau nomynsymn. B atoii 0630pHoii cTatbe ByAyT PaCCMOTPEHbI BOMPOCHI 3TUOMOMMY,
naroreHe3a, Knaccugukaymm, KImHUIECKoH KapTuHbl, AMArHOCTUKY 1 Ie4eHns Bynné3Hou aMpn3embl NErkuX.
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Introduction

Bullous emphysema (BE) of the lungs is con-
sidered as a variant of emphysema of the lungs
and is characterized by the destruction, stretch-
ing or merging of the air spaces of the adjacent
alveolar walls with the formation of cavities larger
than 1 cm which are called bullae. The bullae is a
limited thin-walled space consisting of compressed
or stretched sections of the lung parenchyma, filled
with air [1,2]. Bullae can have primary and second-
ary origin and occur in the context of different clini-
cal situations, which implies some differences in
terminology: bullous lung disease (BBL) is charac-
terized by the formation and development of bullae
in a relatively normal, unchanged pulmonary paren-
chyma of one or both lungs; BE is a consequence of
chronic obstructive pulmonary disease (COPD) in
which bullae are formed as a result of existing path-
ological emphysematous changes; in the vanishing
lung syndrome normal parenchymal lung tissue is
gradually replaced by numerous bullae, which is re-
flected in the dynamics of x-ray images; bullae can
also occur in the last stages of pulmonary fibro-
sis in sarcoidosis or complicated pneumoconiosis
[3,4,5].

There is may be a confusion between the defini-
tions of BBL and BE, as some pathologists believe
that BBL is a consequence of panacinar emphy-
sema. This statement is not valid, since panacinar
emphysema most often develops in the lower lobes,
while BBL tends to develop in the upper lobes and
there are a sufficient number of differences in
pathophysiology between these diseases [6,7].

There are some differences between such
pathomorphological structures as bull, bleb and
cyst. The bleb is an accumulation of air between
two layers of the visceral pleura — the outer and
inner elastic layer, its origin is associated with
pathological penetration of air from the pulmonary
parenchyma into the visceral pleura [9]. Cysts are
the cavities lined with a layer of epithelial cells; the
x-ray picture of lung cysts can be very similar to
bulls [10].

There is not so much epidemiological data on
BE in the literature, but in general, it is known that
EB affects more than 5% of the world population
with a total prevalence of about 12% in adults over
30 years old in the structure of lung pathology. In

the United States, BE is on the 3rd place among
diseases that lead to death, and kills more than
120,000 people per year [4].

Etiology

At the moment, there is no well-defined etiolog-
ical factor leading to the development of bullae in
lung tissue. According to available data, pulmonary
bullae are formed in the presence of the following
factors and diseases:

— Bullae development is associated with long-
term smoking. The formation of giant bullae
is associated with marijuana smoking in some
patients, but this claim can be challenged due
to the simultaneous smoking of tobacco by the
same patients [11].

— Cases of association of BBL with HIV infec-
tion are described, including in patients with
drug dependence, in particular those who use
injections of methadone, methylphenidate or
talc-containing substances. When injected
with methylphenidate, a similar pattern of pul-
monary bullae development is observed, as
in patients with alpha-1 antitrypsin deficiency
[12,13].

— Bullae also develop in patients with such dis-
eases as: Marfan syndrome, Ehlers-Danlos
syndrome type IV, Aspergen syndrome, al-
pha-1 antitrypsin deficiency, 1-antichymo-
trypsin deficiency, polyangiitis with granulo-
matosis, sarcoidosis [14,15].

— Also, bullae can be formed as a result of em-
physema of distal acinuses, as a result of
long-term chronic inflammation and destruc-
tive changes in the terminal bronchioles and
respiratory bronchioles of the first order; cas-
es of bullae formation associated with inhala-
tion of crushed glass fiber are also described
[6,15].

Classification
The following will be a classification based on
the etiology and pathomorphological characteris-
tics of bullae:
Anatomically pulmonary bullae are classified
into three main types:
— Type | bullae are characterized by the pres-
ence of a narrow neck that connects the bullae

Primary bullae

Secondary bullae

Emphysema:

Vanising lung syndrome; |- paraseptal;

Single giant bullae; - panacinar (panlobular);
Bullous lung disease. - centriacinar (centri-
lobular).

Lung fibrosis Hereditary disorders
Alpha-1 antitrypsin defi-
Sarcoidosis; ciency;
Idiopathic pulmonary fi- | Ehlers-Danlos Syndrome;
brosis; Salla disease;

Conglomerate silicosis;
Cirrhotictuberculosis.

Marfan syndrome;
Fabry Disease;
Cutis laxa.
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Table 1.
Classification of pulmo-
nary bulls [6,8].
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with the pulmonary parenchyma. This type of
bullae can be caused by volumetric hyperven-
tilation or formed at the site of damaged lung
tissue. The walls of type | bullae are thin, the
contents are represented by an empty cavity.
Type | bullae are usually located in the area of
the apices of the lungs and along the edge of
the tongue of the lower lobe of the left lung,
as well as in the area of the middle lobe. They
very often develop in association with para-
septal emphysema [6,17].

— Type Il bullae develop from subpleural paren-
chyma and are characterized by the presence
of a neck of panacinar emphysematous pul-
monary tissue. The bullae cavity can be filled
with emphysematous pulmonary tissue, in
which small vessels are preserved. Unlike type
| bullae, the wall of these bullae is formed by
a pleura covered with intact mesothelial cells.
Type Il bullae most often develop in the area
of the upper lobes, the anterior surface of the
middle lobes and in the area of the lower lobes
of the lungs adjacent to the diaphragm [8,17].

— Type Ill bullae consists of a moderately hy-
perventilated portion of the lung connected to
the rest of the lung by a broad base extending
deep into the parenchyma. It is believed that
this type of bullae occurs in atrophic forms of
pulmonary emphysema [6,18].

A group of Russian researchers proposed to
subdivide bullous emphysema into homogeneous
(total lesion of lung tissue) and heterogeneous
(with predominant lesion of segments) forms. It is
also proposed to introduce a combined form of em-
physema of the lungs, which implies the presence
of signs of both bullous and diffuse (without bull)
emphysema [19].

Pathogenesis

According to the present knowledge, given the
lackof specific studies on BE, the genes involved in
the molecular pathogenesis of BE are probably the
same involved in the development of DE. However,
a 4-bpdeletion in the Birt-Hogg-Dube gene (FLCN)
hasrecently been shown to be strongly associated
with dominantly inherited spontaneous pneumotho-
rax, “(SP)”"the main complication of subpleural bul-
lae, in a large Finnish pedigree with a tendency to
SP development [20].

A number of case reports showed an asso-
ciation between BE and lung cancer arising from
scarred and contracted areas close to a bulla wall,
although specific studies at the molecular level
have not been conducted on this field [21].

Bullae develop after retraction and collapse of
surrounding lung away from a region of weakness.
The mean pressure inside the lung bullae is nega-

tive and shows a constant parallelism with the pleural
pressure. The atelectasis of the surrounding areas,
observed at times, is due to the elastic retraction
of normal parenchyma and not to the compres-
sion by the bulla [21,22].BE complicating DE sub-
stantially contributes to the functional deterioration
and causes significant con-founding effects on the
functional assessment [20]. These findings can be
explained by the contribution of lung bullae to the
airways obstruction, because of their complete loss
of elastic recoil. The static elastic recoil pressure of
the emphysematous lung is, the refore, further de-
creased. Even if the bullae remain in free commu-
nication with the airway, they do not significantly
participate in the ventilation [22]. Further more, the
chest wall mechanics is altered because of the los-
sof linkage with the nonbullous lung tissue, leading
toincreased chest wall work and worsening of hyper-
in-flationand sensation of dyspnea [21,23]. The con-
found ingfunctional effect of bullae depends on BE
extent: relatively milder obstruction can be observed
with severe BE, whereas moderate BE causes mod-
est deterioration of diffusing capacity [23].

Clinical manifestations

One of the main clinical symptoms of bullous
emphysema is shortness of breath, which can be
asymptomatic in many patients [24]. The develop-
ment of shortness of breath may be an indication
for surgery, since Bulls can occupy more than 30%
of hemithorax. Shortness of breath at the onset of
the disease appears only with significant physical
exertion, and initially patients often do not notice
it. Shortness of breath in patients with bullous em-
physema is dangerous because it does not mani-
fest for many years, and progressing, it turns into
a condition that threatens the patient’s life. Toler-
ance to physical activity is reduced, since even at
rest, the compensatory capabilities are at the limit
[26]. Dyspnea usually has an expiratory character.
Patients have a short, “sharp”, “grabbing” breath
and an elongated, sometimes step-shaped exhala-
tion. They exhale with closed lips, puffing out their
cheeks (“puffing”). At the same time, pressure in
the bronchial tree rises, which reduces the expi-
ratory collapse of small non-cartilaginous bronchi
(due to a violation of the elastic properties of the
lung tissue and an increase in intrathoracic pres-
sure) and contributes to an increase in ventilation.
As the disease progresses, patients may complain
of shortness of breath with tension or wheezing
[24,25].Patients often have a productive (wet)
cough, often called a “smoker’s cough,” more pro-
nounced usually in the morning. Cough is not a spe-
cific complaint of patients with bullous emphysema
and is most often due to the presence of chronic
bronchitis [25].
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Body weight with bullous emphysema is re-
duced, which is associated with the intense work of
the respiratory muscles, aimed at overcoming the
high resistance of the terminal airway. Patients with
pulmonary emphysema in the initial stages of the
disease take a forced position on the abdomen with
their head down and shoulder girdle, which brings
them relief. In this situation, the patient achieves
an increase in abdominal pressure, lifting up the
diaphragm and improving its function. However,
in severe emphysema with marked changes in the
chest and fatigue of the respiratory muscles, a hori-
zontal position causes intense diaphragm work, so
patients are even forced to sleep in a sitting posi-
tion [25,26]. Patients with bullous emphysema of-
ten occupy a sitting position with their torso slightly
inclined forward, resting their hands on their knees
or the edge of the bed, which allows the shoulder
girdle to be fixed and additional muscle to be in-
cluded in the act of breathing [27].

The color of the skin with emphysema is more
pink than cyanotic. Slight cyanosis is caused by
prolonged preservation of the gas composition of
the blood, only in advanced cases does cyanosis
appear, which is caused by the development of hy-
percapnia [25,27]. There is a swelling of the cervi-
cal veins during exhalation due to increased intra-
thoracic pressure.

Examination of the chest reveals a barrel-shaped
chest. Kyphosis is sometimes observed. With per-
cussion, a boxed sound is determined. There is an
increase in the standing height of the tops, a shift of
the lower borders of the lungs down and a sharp re-
striction of the mobility of the lower pulmonary margin.
A decrease in cardiac and hepatic dullness due to in-
creased airiness and an increase in lung tissue volume
is characteristic [26,27]. Often there is a loud heart
sound P2, which is a sign of pulmonary hypertension.
In addition, a symptom of “drumsticks” may be pres-
ent. Edema can be a sign of a decrease in the power of
the right ventricle and pulmonary artery [24].

Diagnostics

Methods of laboratory diagnostics include stud-
ies of hematocrit, ABGs and PFTs, alpha-1-antitryp-
sin. Methods of instrumental diagnosis of bullous
emphysema are based on chest radiography in two
projections, CT, spirometry.

Radiography. In the early stages of the patho-
logical process, emphysema cannot be detected by
traditional radiographic examination. Direct radio-
graphic signs of emphysema are:

— thin-walled air cavities (usually large);

— extensive areas of pulmonary fields devoid
of pulmonary pattern, usually in combination
with the displacement or rupture of visible pul-
monary vessels [28,29].
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Both these signs characterize bullous emphy-
sema, in which large air cavities occur in the lung
tissue. Intra-lobular emphysema can be detected
by radiation examination only with the help of CT
[30].

CT. Emphysema is a constant pathological in-
crease in the air-containing spaces distal to the ter-
minal bronchioles, accompanied by the destruction
of their walls, in the absence of obvious fibrosis.
Emphysema is usually classified into three main
types depending on the predominant localization
of destruction zones: centrilobular, panlobular and
paraseptal. In the early stages of development,
these forms of emphysema can be confidently dis-
tinguished in IPT. In the final stage of the disease,
it is difficult or impossible to distinguish them not
only with CT, but also with morphological examina-
tion.

Centrilobular emphysema is one of the most
common forms and is usually the result of Smok-
ing. It mainly affects the terminal bronchioles
located in the Central part of the secondary pul-
monary lobule. The changes are most pronounced
in the upper lobes of the lungs, especially in the
apical and posterior segments. In IPT and mor-
phological examination, centrilobular emphysema
in the initial stage of development is characterized
by the presence of zones of reduced density, hav-
ing a rounded shape and small dimensions (usu-
ally 2-5 mm). The walls of such air cavities are
actually lung tissue [30,31].

Panlobular emphysema in typical cases is as-
sociated with a deficiency of Al-antitrypsin, but
can also be observed in smokers, the elderly, with
obliterating bronchiolitis. Panlobular emphysema is
characterized by uniform destruction of pulmonary
tissue within the secondary pulmonary lobule. The
walls of such air cavities become invariable con-
nective tissue partitions between the lobules. In
areas of reduced density, preserved vessels may be
visible. The most pronounced changes are usually
observed in the lower lobes of the lungs. A com-
mon process leads to the formation of large areas
of reduced density without visible walls and impov-
erishment of the vascular pattern. Bullae and cysts
are usually absent.Such changes can be difficult to
recognize in CT [30,32].

Paraseptal emphysema is characterized by in-
volvement in the pathological process of the distal
part of the secondary pulmonary lobule. Air cavities
most often have subpleural localization. This form
may be independent or be detected in combination
with centrilobular emphysema. As a rule, paraseptal
emphysema is asymptomatic functionally, but may
be accompanied by the development of spontane-
ous pneumothorax. Often in such patients, bulls
of different sizes and shapes are detected. Bull is
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Table 2.
Pharmacotherapy of the
clinical manifestations of
bullous emphysema.

This combination allows to
reduce the pace of devel-
opment of RB in patients
with COPD [38].

defined as an air cavity with clear smooth thin walls
with a diameter of more than 1 cm. Most bull sub-
pleural localization regardless of size are manifes-
tations of paraseptal emphysema.

Bullous emphysema is not an independent mor-
phological concept, although it usually develops
in connection with centrilobular and para-septal
emphysema. Nevertheless, multiple large and gi-
ant bulls with visible walls are often described as
a separate clinicorentgenological syndrome - “dis-
appearing lung syndrome”, “primary bullous lung
disease”, etc. Giant, increasing in size bulls can be
found not only in middle-aged and elderly smokers
with long Smoking experience, but also in relatively
young people. VRCT is much better than radiogra-
phy, reflects the prevalence of bullous changes and
manifestations of paraseptal and centrilobular em-
physema [31,32]

Spirometry. Pulmonary function testing is the
standard for assessing emphysema. The ratio of
forced expiratory volume per second (FEV1)/forced
vital capacity (FVC) is usually <0.7. FVC decreases
due to loss of elastic recoil of the lung. There will
be an increase in total lung capacity, residual vol-
ume and functional residual capacity, as well as
a decrease in vital capacity. A decrease in lung
diffusion capacity for carbon monoxide (DLCO)
will often be present due to the destruction of the
lung interstitium. The basis of diagnostic search
in patients with pulmonary bullous emphysema is
radiation and endoscopic methods. Thoracoscopy
should be a mandatory study in patients with BEL
complicated by pneumothorax [28,31].

From laboratory methods, it may be useful to
test for alpha-1-antitrypsin deficiency. A com-
plete blood test may show increased hemoglobin
and hematocrit due to reactive erythrocytosis from
chronic hypoxia. Blood chemistry panels will show
increased serum bicarbonate because of metabolic
compensation for respiratory acidosis [29,33].

Treatment options, complications
and prognosis
— Conservative treatment

To treat such a terrible manifestation of COPD,
conservative treatment is used in a combination of
drugs: beta-2 adrenomimetics with glucocortico-
steroids in the form of inhalations. For example:

— Surgical treatment

For a long time until the middle of the last cen-
tury there were no methods of surgical treatment
of this pathology. Surgery was first proposed by
0. Brantigan and E. Mueller in the mid-50s. At that
time, the experience of specialists in performing
operations in the chest cavity and anesthetic man-
agement of patients was insufficient, as a result,
every fifth patient with resection of 20-30% of the
lung. died. For a long time there was no significant
progress in this direction, until in 1995 J. D. Cooper
published a methodology and low mortality of pa-
tients in the postoperative period [37,41].

The essence of the lung volume reduction sur-
gery (LVRS) is to remove the altered pulmonary
parenchyma, which is dominated by the bulls,
which compress the alveoli of the neighboring de-
partments of the lung, as a result, gas exchange
is reduced not only in the altered segment, but
also in the healthy department. In addition to
straightening the healthy parts of the lung, the
load on the diaphragm decreases, the lung vol-
ume increases, which reduces the residual vol-
umes and increases the volume of inhalation and
exhalation [34,37,41].

At the moment, LVRS is performed both by open
and thoracoscopic method. For open resection with
bilateral lesions perform median sternotomy, and
with unilateral-lateral thoracotomy [34,41].

Indications for LVRS [34,41]:

— FEV1 20-40% of the proper;

— residual volume >200% of due;

— total lung capacity >125% of due;

— upper lobe localization of emphysema;

— heterogeneity of emphysema (presence of un-
changed lung tissue according to CT);

— the body mass index is 17-32 kg/m2;

— low physical endurance;

— motivation of the patient;

— patient’s readiness for rehabilitation mea-
sures after surgery.

Contraindications to LVRS [34,41]:

— age >75 years;

— continuation of Smoking;

— bronchiectasis, acute respiratory infections;

— prior surgery on the chest;

— lower lobe localization of emphysema;
“disappearing” lungs according to CT;

Formoterol/Budesonide (B)

4.5/160, 9/320

Salmeterol/Fluticasone (B)

50/100, 250, 500

Vilanterol/Fluticasone furoate (B)

25/100 (22/92)
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The society of thoracic

surgeons U.S.

National study on the
treatment of emphysema

USA
% %

30 - daymortality 5,6% 2,2%
Repeate_:dly needed help in the intensive 7.8% 1.7%
care unit
Sepsis 1,9% 2,5%
Arrhythmia 16,2% 18,6%
Ventilation> 48 hours 4,6% 13,6%
Re-intubation 12,9% 21,8%

1,90%

— partial voltage C02 in arterial blood (C02) >55
mmHg. st.;

— mean pulmonary artery pressure >35 mmHg.
st.;

— left ventricular ejection fraction <40%;

— continuous intake of systemic corticosteroids
(>10 mg/day of prednisone).

As surgical techniques over the past 20 years,
many techniques have been put into practice, in-
cluding steam ablation of the bull, the use of bron-
choscopic valvular bronchoblocation. Steam abla-
tion is currently not widely used [35].

A valve bronchomalacia carries more interest
for the provision of care to patients. Due to the wide
prevalence of COPD and sufficient diagnosis of bull
in the initial stages, this method is of considerable
interest [36].

This method is carried out even under local an-
esthesia of the oropharynx and nasal mucosa. To
do this, pre - 30 minutes enter atropine 0.5 mg, in
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m 30 - day mortality

m Repeatedly needed help in the
intensive care unit

® Sepsis

® Arrhythmia

® Ventilation> 48 hours

B Re-intubation

order to reduce the secretion of mucus by the bron-
chi. Then anesthetize the oropharynx with a Lido-
caine solution of 2 ml, spraying it with a nebulizer.
A valve is placed in the lumen of the bronchus. This
valve works unidirectionally, does not let in air dur-
ing inhalation, but releases air on exhalation. Ac-
cording to Lee E. G., the use of valves contributes
to the disappearance of bulls up to 5 cm in size a
month after the procedure, which was confirmed on
CT of the chest cavity [39].

This technique is safer for patients, the duration
of the procedure is small, the cost of the procedure,
the preparation of the patient, the postoperative
period is much lower than in LVR. The patient on
the next day after x-ray control is able to go home
[36,41].

The technique of valvular bronchoblocation is
cheap compared to foreign analogues or the use of
adhesive compositions to seal the lung tissue dur-
ing surgery and does not require intravenous an-

® Good clinical effect (stopping air leakage
through drains, straightening the lung)

m Weak positive dynamics (reduction of air
leakage through drains, no straightening
of the lung)

= No effect (persistent air discharge
through drains, no straightening of the
lung)

Table 3.

Complications from LVRS
in the United States in
2014. [40]

Complications from LVRS.
[40]

Results of endobronchial
valve installation. [41]
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esthesia to install or remove the blocker. The phe-
nomena of endobronchitis, arising from prolonged
bronchial occlusion, are stopped independently
without the formation of its stenosis [36,41].

The data obtained indicate the need for greater
use of this method in patients with pulmonary bul-
lous emphysema in the practice of thoracic depart-
ments [8].

Conclusion

Given the available epidemiological data, bullous
emphysema is a relatively common lung pathology.
It is determined that the development of bullae in
the lung tissue, in general, can be associated with
emphysema of the lungs (most often), as well as
have a primary genesis. The pathophysiology of bul-
lous emphysema is closely associated with chronic
inflammation of the distal portions of the bronchial
tree, as well as hereditary diseases associated with
impaired synthesis of structural components of the
lung parenchyma and some fermentopathy, which
leads to destruction of walls of alveoli or change their
properties, further contributing to the permanent in-
crease in the size of the newly formed air spaces.
Clinical manifestations of bullous emphysema are
nonspecific, and are usually accompanied by re-
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Abstract

Vascular diseases of the brain are one of the main problems of modern medicine. The quantity and
quality of neurosurgical operations is growing. We conducted a search for literature covering various vari-
ants of the structure of vascular blood supply to the brain; we were interested in trifurcation of the internal
carotid artery, as the most common development option among non-classical ones. We tried to illuminate
the frequency of occurrence of posterior ICA trifurcation, its functional significance, and the effect on the
development of circulatory disturbances in the brain and vascular anomalies.

Mu apTepusiCbiHbIH flaMy HYCKanapbl: iWKi yilKbl

apTepusCbiHbIH apTKbl TPUdYpaLMAChI

Baitryucoea [1.3., Kanwa6aii E.E., Jiu B.B.
A.H.Cbi3FaHOB aTblHAaFbl YATTbIK FbIbIMU XUPYPris opTanbiFbl, AnMatsl, KasakcTaH

AHpatna

Kasipri MmeanumHaHblH 6acTbl MaCenenepitiy 6ipi MuabIH KaH TamMbipaapbl aypyaapsl 60bin Tabbinajbl.
Hevipoxupyprusnbik onepaunsnapabiq caHbl MEH canachl ecyae. bis mMuabl Tamblpsibl KAHMEH KaMTaMachl3
€Ty KYPblIbIMbIHBIH 8P TYpJIi HYCKaNnapblH KaMTUTbIH 9AebneTTepai i3feaik, knaccukasblk eMec TypiaepaiH
iLWiHAeri ex KeH TapanfFaH Hyckacel PETIHAE ILKi KapOTUA apTepUsIChIHbIH TPUQYPaUNSICh Kbi3bIKTbipAbI. bi3
UKA-HbIH apTKbl TOUPYDALMSCbIHbIH Naiga 60y XuiniriH, OHbIH QYHKUMOHANAbI MAHbI3AbIIbIFbIH XOHE Liepe-
Opanb/ibl KAHMEH KaMTaMachI3 eTyiH Oy3bUTIbICTapbl MEH TaMbIpJibl aYbITKYIaPAbIH AaMybiHa 9Cep eTyi atan
KepceTyre ThipbICThIK.

BapuaHTbl pa3BUTUS apTepuii roIOBHOTO MO3ra:

3aAHa9 TpudypKaumns BHyTpeHHeW COHHOW apTepum

Baiiryucoea [1.3., Kanwa6ai E.E., Jiu B.B.
HauuoHanbHbIA HayyHbIA LLEHTP xupyprum um. A.H. CrbisraHoBa, Anmarsl, KazaxcraH

AHHOTaunsa

CocyancTsle 3a601eBaHNs rON0BHOIO M0O3ra SIBSIIOTCS OfHOV N3 OCHOBHbIX 1P06AEM COBDEMEHHOV Me-
AUUNHBL. PacTeTt Kon4ecTBo U Ka4ecTBO Helpoxupyprnyeckux onepaumi. Mbl npoBesn nouck auTeparypsl,
0CBeLaIoLeli Pa3NNyHbIe BADUAHTLI CTDOEHUS! COCYAMUCTOr0 KDOBOCHAOXEHUS rON0BHOr0 MO3ra, Hac 3a-
UHTEpecoBana TpudypkaLns BHyTPEHHEN COHHOM apTepun, kak Hambosiee 4acTo BCTPEYakoLMics BapuaHT
pasButusi cpeau Heknaccuyeckux. Mol moctapaamuch 0CBETUTL 4AcTOTY BCTPEYAEMOCTH 3a4HEN Tpugypka-
umm BCA, ee QyHKUMOHANbHOE 3HAYEHNE, BIUSIHNE HA Pa3BUTHE HAPYLIEHUI KDOBOCHAOXeHUs M03ra, Co-
CYANCTbIX aHOMAJNH.
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VARIANTS DEVELOPMENT OF CEREBRAL ARTERIES:

POSTERIOR TRIFURCATION OF THE INTERNAL CAROTID ARTERY

The problem of vascular diseases of the brain
remains one of the leading in modern world medi-
cine. There is an increase in neurosurgical opera-
tions performed, for which knowledge of morphom-
etry and anatomical variability is important [1]. The
influence of the structural variants of the arterial
blood supply to the brain affects the state of hemo-
dynamics in the brain. Unequal blood circulation in
certain variants of the development of the arterial
circle can lead to the formation of vascular aneu-
rysms, with subsequent rupture, and the develop-
ment of hemorrhagic stroke, or can to a decrease or
full cessation of blood flow through the supply ves-
sels with the development of ischemic stroke [2].
The arterial circle of the cerebrum is the most im-
portant, constantly acting anastomosis between the
systems of the internal carotid arteries and the ver-
tebrobasilar system. However, in the available liter-
ature there is no clear conception which variations
of the Willis circle are normal variants that do not
worsen the compensatory capabilities of collateral
blood flow, and which predispose to a disturbance
in the blood supply to the brain [3]. Anomalies in
this network can lead to serious clinical conditions,
such as stroke, leading to poor blood supply to the
brain [4]. Congenital vascular abnormalities of the
brain: aplasia or hypoplasia of blood vessels, ves-
sels with atypical morphology, etc. are the result of
an early defection of their development [5].

The anatomical anastomosis provided by the
circle of Wellis is of great importance if one of the
main vessels of the brain undergoes occlusion. It
was found that in more than 50% of people with a
healthy brain and 80% with dysfunctional changes,
at least one artery is present in the arterial circle of
the brain that is absent or underdeveloped [4,6].
“Non-classical” variants of the structure of the arte-
rial circle of the cerebrum (Willis circle) are found ac-
cording to various authors from 25 to 75% of cases
[7]. . Toda and D. Gacheshiladze give the following
figures: 14-25% of cases, 7-16% [8]. In studies of J.
Sidorov and his colleagues, 24% posterior ICA tri-
furcation was also more often detected, which con-
form to 13 patients [9]. According to A. Gorbunov as
a result of his research of 322 people, the “classic
variant” of the Willis circle was found in 51.6% and
in 48.4% one of the non-classical variants, of which
5.1% revealed posterior trifurcation [10]. In his work,
Gorbunov singled out partial posterior ICA trifurca-
tion — equality in diameter of the posterior connect-
ing artery and posterior cerebral artery on one side
and full trifurcation — superiority in diameter of the
PcCA over the proximal segment of the PCA on one
side [10]. In opinion of scientists, such options show
its full-fledged function, which plays a large role in
the regulation of blood flow in the brain. Variants of
the non-classical structure of the Willis circle can be
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the cause of aneurysms in both its anterior and pos-
terior departments. [7]. The most dangerous are the
anterior and posterior trifurcations of the carotid ar-
tery, which affect the spreading of blood in the brain,
until the occurrence of occlusive changes requiring
good collateral circulation. The internal carotid ar-
tery on the side of its posterior trifurcation delivers
about 50% of the blood to the brain, the opposite
internal carotid artery - 40% of the blood, and the
basilar artery - only 10% of the blood [11,12]. In the
posterior section, the most common are: posterior
trifurcation of the internal carotid artery (the poste-
rior cerebral artery departs from the internal carotid
artery), aplasia of one or both posterior connecting
arteries [13]. Kotsenko’s studies have shown that
patients with ICA pathology, such as complete pos-
terior trifurcation, PCA hypoplasia, s-shaped patho-
logical tortuosity, and loop formation are more often
observed cognitive impairment (12.6%), less often
moderate (7%) and lungs (8.5%). With a combina-
tion of anomalies of the intracerebral arteries and
precerebral arteries (complete posterior trifurca-
tion of the left ICA and hypoplasia of the left PCA),
moderate violations of intellectual-mnestic functions
more often developed (33.3%)[14].

In the posterior trifurcation of the ICA, the an-
terior, middle, and posterior arteries of the brain
depart from it, in this case, the posterior cerebral
artery departs by means of the posterior connect-
ing artery. The proximal segment of the posterior
cerebral artery adjacent to the basilar artery (P1)
is usually hypoplastic, however, in rare cases, the
diameter of P1 is equal to the diameter of the en-
larged posterior connecting artery. Unilateral pos-
terior trifurcation of the internal carotid artery is
detected in 22% of cases, and on the right - 2 times
more often than on the left, bilateral - less often
(4% of cases). Posterior trifurcation of both inter-
nal carotid arteries, in which there are large pos-
terior connective arteries, is found to be normal in
the first 4 half of the intrauterine period, which is of
great functional importance [7]. Also, the presence
of posterior trifurcation is important in the treat-
ment of aneurysms of the mouth of the posterior
connective and anterior villous arteries located on
the supraclinoid segment. Due to the frequent cas-
es of trifurcation and the importance of the anterior
villous artery, determine the need to maintain their
patency in the treatment of these aneurysms [15].

Consequence and conclusions:

According to various data, the structure of the
arterial circle of the cerebrum (Willis circle) is found
in about half of the cases, the other half consists
of various non-classical structures [7,11,12]. Also,
some authors suggest a dependence of the struc-
ture of the arterial circle with the frequency of oc-
currence of cerebral circulatory disorders [16,4]. In



VARIANTS DEVELOPMENT OF CEREBRAL ARTERIES:

POSTERIOR TRIFURCATION OF THE INTERNAL CAROTID ARTERY

Trushel’s studies, only people with non-classical
variants of the structure of the Willis circle were
found to have cerebrovascular disorders [3]. Know-
ing the structural features of the various variants of
the Willis circle also allows you to choose the right
tactics in making medical procedures, such as the
treatment of aneurysms of the intracranial ICA, for
example, paraclinoid aneurysms, which make up
20-33% of all cerebral aneurysms [15]. The poste-
rior ICA trifurcations are of particular interest since,
according to Trushel’s data, they are found more
often than others, in Gorbunov’s work, trifurcation
was also more common than others, and in combi-
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vail. Moreover, they were 4 times more likely to have
an open type of structure of the Willis circle. Thus,
the features of angioarchitectonics of cerebral ves-
sels, of course, predispose to the development of
cerebrovascular disorders [13]. Anomalies and vari-
ants of the cerebral arteries are biologically less re-
liable and lead to the development of diseases. It is
no accidentally that they are often associated with
aneurysms [9].
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I. ANATHOCTUKA U NNEYEHUE

FEATURES OF IMMUNOHISTOCHEMICAL
CHANGES IN PROXIMAL AND DISTAL RENAL
TUBULES IN PATIENTS DIED FROM SEPSIS

Ibishova A. V.
Azerbaijan Medical University, Department of Pathological Anatomy, Baku, Azerbaijan

Abstract

The aim of the investigation was to study immunohistochemical changes in the kidneys in patients who
died as a result of sepsis.

Materials and methods. Sectional materials were studied in 5 patients who died from sepsis: 4 women
(80%) and 1 man (20%). Histological structural changes in renal tissue were investigated by histochemical
and immunohistochemical methods. The autopsy was performed at an early stage (1-6 hours after death).
The control group has included 10 kidneys of healthy people who died, as a result, an accident. Sections
were made from paraffin blocks. Sections 6 e thick were cut from paraffin blocks and Anty-E. Coli LPS anti-
body (2D7/1) 1/100 by the immunocytochemical method was used.

Results. Pronounced changes were observed in the proximal, distal tubules of the kidneys and Henle
loop cells in histochemical and immunochemical studies. The following 1 (20%) patients had 3 (+ + +) stain-
ing in the proximal tubules, 2 (40%) 2 (++) in the proximal and distal tubules, 1 (20%) 1 (+) weak staining.
Staining was not observed in 1 (20%) patient.

Conclusion. These changes were manifested primarily as a result of the accumulation of lymphocytes
in the area of inflammation. Thus, under the influence of endotoxins LPS (lipopolysaccharide) with bacterial
intoxication, irreversible changes in epithelial cells and sensitive tubules are not rarely observed, accom-
panied by fragmentation of the microvilli of the brush border on the apical part of the epithelial cells of the
proximal tubules.

CencucTteH KaiTbic 6onFaH emaenylinepae npoKCUManbabl XXaHe ANCTaNbAbl

Oyiipek apHanapbiHAarbl UMMYHOTMCTOXMMUSUIBIK ©3repicTepail epekienikrepi

Wouwosa A. B.
93ipbaiixaH MeMLMHaNbIK YHUBEPCUTETI, NaToNOrUsbIK aHaToMust kKadeapacsl, baky, ©3ipbaiixaH

Axpatna

3eprTeyain MaKcartbl: CencuCTeH KaiTbIC 00sFaH eMaenyLinepae OyipekTepaer UMMYHOTNCTOXUMUSI-
JIbIK e3repictepai 3epTrey 60/14bl.

Marepuangap meH agicrep. Cekunsnibik Matepuanap CerncucTeH Kantpic 6onFaH 5 emaenyuinepae
3eprrenreH: 4 ovienge (80%) xoHe 1 ep agamaa (20%). byvipek TiHiHAEr rMCTONOMUSAbIK KYPbUTbIMAbIK
e3repictep rMCTOXUMUSITILIK XOHE UMMYHOTUCTOXUMUSITIBIK SAICTEPMEH 3epTTenai.[1aTon0roaHatoMmusinibik
COI0 epTe Ke3eHae Xypriingi (KauTeic O0sFaHHaH KeliiH 1-6 carartaH keviH). bakpinay T00bl Xa3ataii-
bIM OKWFa cangapbiHaH KanTeic OonFaH AeHi cay apnamaapabiy 10 Oysiperi 6oaabl. lMapagun 6n0KTapbIHaH
keciktep xacangel. [lapaguH 610KTapbiHaH KalbIHAbIFEI 6 MKM KecinreH xoHe Anty-E kongaubinran. Coli LPS
antibody (2d7 / 1) 1/100, nMMyHOLUTOXUMUSTILIK BAICTIH KOMETIMEH.

Hatmxenepi. [MCTOXUMUSTIBIK XOHE UMMYHOXUMMUSJIBIK 3€DTTEY Ke3iHAe OY/pPeKTiH MpOKCUManbAi,
AnCTanbAi apHanapbiHaa xaHe [eHne iMEeKTePiHiH XacylanapsiHaa aikeiH e3repictep bavikanasl. Keneci 1
(20%) nauneHTTE NPOKCUMAaNbAbI kKaHanaapaa 3 (+ + ) 605y, nPOKCUMAaIbAbl XoHe ANCTaNbAbI KaHangapaa
2 (40%)2(++) bosiy, 1 (20%) 1 ( + ) anci3 6osy 6avikangel. 1 (20%) nauneHTre 605y barikaamMazsbl.

KopsbiTeiHael. byn esrepictep, eH angbiMeH, KaOblHy aviMarbiHAa IMM@OLUTTED XAaCYLIanapbiHbiH
XVHaKTanybl HaTUXeciHae navga 6ongsl. Ocwinaviwa, JINC(nunononncaxapu) 3HAOKCUHAEPIHIH acepiMeH
OaKTepusNbIK YbITTAHY KE3iHAEe BnuTenuafbl Xacylwanapaa XoHe Ces3iMTan KaHangapha KanTbIMCbl3
esrepictep Xwi bavikanazbl, MPOKCUMaNbAbl KaHaNAapAbIH SNUTENanbl XacylanapblHblH anukaab/bl
beniriHae LweTkasbl X1eKTiH MUKDOTOPCUHANAPbIHbIH GPArMeHTTaybIMEH Katap Xypesi.
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OcobeHHOCTH UMMYHOITMCTOXUMUYECKUX W3MEHEHMil B MPOKCUMAaNbHbIX U
AUCTAJIbHbIX NMO4Y€4HbIX KaHaJibLlaX y NalueHToB, YyMepLiux ot cencuca

Wouwosa A. B.
AzepbaiipxaHckuit MeguumHckuii YuuBepcutert, kadeapa Matonornyeckoin aHatomuu, baky, Asep6aiiaxaH

AHHOTauns

Llenbto ncenepoBanus Obi1o N3yHeHNe UMMYHOTUCTOXUMUYECKUX U3MEHEHWUI B MOYKAX Y MAaLUEHTOB,
YMEPLLUX OT cerncuca.

Marepuanbi u meTogbl. CEKLMOHHbIE MATEPNATIbI U3YHEHDBI Y 5-1 MALMEHTOB, YMEPLLUX OT cencuca: y
4-ex xeHwmH (80%) v 1-oro myxuursl (20%). [uctonornyeckne CTpyKTypPHbIE U3SMEHEHNS B MOYEYHON TKa-
HY OblIN UCCAEA0BAHbI TUCTOXUMUYECKUM U UMMYHOTCTOXUMUYECKUM MeTozamu.[1atonoroaHaToMmn4eckoe
BCKDbITE NIPOBOANIOCH HA PaHHEV cTaaun (4epe3 1-6 yaco nocne cmepty). KoHTponbHas rpynna nmena
10 noyek 340p0OBbIX OAEH, KOTOPbIE MOrNOM B PE3Y/IbTaTe HECYACTHOIO CAy4as. M3 napaguHoBbIx O10K0B
Oblin 3roTOBNEHBI CPE3bl. U3 napaguHOoBbIX O10KOB BbipE3anu CPE3bl TOMLUUHON 6 MKM U UCMOb30BaIN
Anty-E. Coli LPS antibody (2D7/1) 1/100, ¢ noMOLLbt0 UMMYHOLUTOXMMUYECKOrO METOAA.

Pe3ynbrarel. BbipaxeHHble n3MeHeHns HaboAannch B IPOKCUMAITbHBIX, ANCTANbHbIX KaHabLax no-
yek u KNetTok netesb [eHne npu rucTOXMMUYECKOM U UMMYHOXUMUYECKOM nccaenoBanmy. Y caegyrowmx 1
(20%) nauwenta Habmoganoce 3 (+++) okpalmBaHus B MPOKCUManbHbIX kaHanbyax, y 2-x (40%)2(++) B
[POKCUMAITBHBIX U AUCTaNbHbIXKaHanbyax, y 1 (20%) 1 (+)cnaboe okpamsarnme. OkpalumBaHne He Habo-
naanoce y 1(20%) naymenta.

3akso4eHne. 311 UIMEHEHNS MPOSIBUNCH, MPEXAE BCEr0, B PE3y/bTaTe HaKoMIeH!s KNETOK IMM®O-
uMTOB B 00M1acTn Bocnanenus. Takum o6pa3om,nos Bo3aencTanem sHAokcuHoB JINC(nunononucaxapu)
npu 6aKTepUaNbHOM MHTOKCUKALMN HEPEAKO HAOMI[AOTCS HEObPaTUMbIE U3MEHEHUSI B SMUTENNANbHBIX
KNeTKax u 4yBCTBUTE/IbHbIX KaHaNMbLax, COMPOBOXAAIOWMNECS PparMeHTaunesd MuKpOBOPCUHOK LLETOYHOM

KaviMbl Ha aruKaibHOM 4acTy SMUTENAJTbHBIX KIIETOK TIPOKCUMaAJIbHbIX KaHa/lbL|eB.

Introduction

Sepsis is the Greek word for «rot». Sepsis is
usually understood as blood poisoning, which is
an inflammatory reaction of the body, including the
development of multiple organ failure syndrome. In
other words, sepsis is a systemic inflammatory re-
sponse syndrome associated with a suspected or
confirmed infection. Sepsis is not only a disease,
but also a heterogeneous syndrome, which is the
result of the interaction of the body and a pathogen-
ic factor, manifested by biochemical reactions and
stages of inflammation [1,2]. The clinical manifesta-
tions of sepsis depend on many factors, including
pathogenic infections, clinical interventions, and
the genetic and general health status of the body.

Sepsis is a process that is accompanied by
hemodynamic and metabolic changes and leads
to damage and death of tissues and organs [3,4].
Acute kidney injury (AKI), accompanied by sepsis,
is a common disease. Toxic necrosis of renal tubule
cells is different from typical ischemic damage to
the kidneys. Therefore, the mechanisms underlying
renal dysfunction in patients with sepsis are less
clear [5,6].

AKI occurs in approximately 50% of patients
with acute sepsis and the simultaneous occurrence
of sepsis, almost doubles the risk of death from

sepsis. In the modern world there is no targeted
treatment of AKI accompanied by sepsis, and re-
cent clinical trials have not established the optimal
form of therapy for these patients [7,8]. However, in
50% of all cases of severe sepsis and septic shock,
it is impossible to detect bacterial colonies in the
blood [9,10].

An important pathogenetic factor that provides
structural and functional changes in many organs
and systems during sepsis is lipopolysaccharide
(LPS). However, recent studies show that any criti-
cal condition is associated with an imbalance in the
antioxidant system [11,12]. The appearance of “oxi-
dative stress” in the body is associated with exces-
sive formation of free radicals due to impaired oxy-
gen metabolism during hypoxia caused by impaired
microcirculation. However, the bacterial factor also
plays an important role in the imbalance of the
oxidation-antioxidant system during the complica-
tion of sepsis. Thus, the massive influx of microbial
lipopolysaccharides into the bloodstream is accom-
panied by the activation of macrophages and neu-
trophils, which provide the formation of oxygen free
radicals and the oxidation of lipid peroxide [13,14].
Since septicopyemia is accompanied by functional
disorders of many organs, including the kidneys, we
believe that studying the morphological features of
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the kidneys and their ducts during sepsis can play
an important role in the prevention and treatment of
renal complications [15].

The aim of the study was to examine immuno-
histochemical changes in the kidneys in patients,
died from sepsis.

Materials and methods

Sectional materials were studied in 5 patients:
in 4 women (80%) and 1 man (20%) who died in
2016-2018 as a result of sepsis. The control group
had 10 kidneys of healthy people who died as a
result of an accident. The pathological study took
place at an early stage - 3-6 hours after death. Tis-
sues from the cortical and brain layers of the kid-
neys were studied by histochemical and immuno-
histochemical methods.

To prepare the paraffin block, sectional prepa-
rations were treated in 10% formalin buffer solution.
At the next stage, the samples were dehydrated in
507, 70°, 80°, and 96° solutions of ethanol for 30
minutes; subsequently, they were processed step-
wise, first in a xylene-paraffin solution in a concen-
tration of 1:1 (in a mixture of xylene and paraffinin a
ratio of 1:1), then in a liquid form of paraffin 2. Each
stage proceeds in a thermostat at a temperature
of 62°C for 30 minutes. Later they were blocked in
special forms and were prepared paraffin blocks.
From each block obtained, two sections 5—6 em
thick were prepared for samples of hematoxylin-
eosin, histochemical and immunohistochemical
staining for microscopic examination.

The obtained sections were processed in a ther-
mostat at 65°C for 1 hour, then in a toluene solu-
tion for 10 minutes to determine E. Coli Serotype
111: B4-Echericha LPS Coli. Then, for 5 minutes,
the sections were processed in ethyl alcohol so-
lutions 96°, 80° , 75°, 40°. After this, the sections
were washed 3 times with phosphate-buffered
saline (PBS). Then diluted with 1/100 antigen re-
trieval Anty-E saline. Coli LPS antibody (2D7/1) was
added to the samples and incubated for 1 hour. In
positive samples with Anty-E. Coli LPS (2D7/1), the
cell membrane is stained. The results are evaluated
as positive (+) and negative (-).

The criteria for kidney damage during sepsis are
as follows:

1) Interstitial edema;

2) Inflammatory cell infiltration;

3) Expansion in a Bowman capsule;

4) Damage to the proximal and distal tubules.

Each criterion was rated as 0-3 (0 - absence,
1 - minor damage, 2 - moderate damage, 3 - severe
damage). The maximum score was 9.

In a bacteriological examination of blood and
exudate isolated from the abdominal cavity, E. Coli
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was found in 3 cases, and Pseudomonas aerugi-
nosa - in one case.

Results and discussion

During the macroscopic examination of the
control group, the renal capsule was observed in
a smooth condition and pink color. During micro-
scopic examination of the kidneys, proximal and
distal tubules retained their normal histoarchitec-
tonic structure (arrow in Fig. 1).

Microscopic examination of the kidneys in pa-
tients who died as result of sepsis with hematox-
ylin-eosin staining showed marked changes in the
tubules and interstitial tissue. As a result of sepsis,
under the influence of endotoxin, interstitial edema,
dystrophic and necrotic changes in the tubules are
observed. In some proximal tubules, the disappear-
ance of the ultra microvillis of the brush border is
observed. The microvillis of the brush border, lo-
cated in the apical part of the epithelial cells as a
result of its lysis, were destroyed.

In the control group during immunohistochemi-
cal studies, as a result of the determination of anti-
E.Coli LPS in the proximal and distal tubules and
interstitial tissue, staining was not observed (Fig.
3, marked by black arrows).

Figure 1.

Normal microscopic
structure of renal tissue.
Dye: Hematoxylin-eosin.
Scale x40.

Figure 2.
Microscopic structure
of the renal tissue of
the study group. Dye:
Hematoxylin-eosin.
Scale: x40
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Figure 3.

Control group - staining.
[HC. Anti-E. Coli LPS
antibody. Scale x60.

Figure 4.

The study group
(endotoxin damage.
[HC. Anti-E. Coli LPS
antibody. Scale x20.

In the study of renal tissue preparations, weak
(+), moderate (++) and pronounced (+++) staining
areas were noted.

Marked changes were observed in the proximal,
distal tubules of the kidneys and cells of the Henle
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THE CASE OF A COMPLICATED AUTOSOMAL
DOMINANT POLYCYSTIC KIDNEY DISEASE
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Abstract

Autosomal dominant polycystic kidney disease is the most common inherited kidney disease found in
adults. The urgency of the problem is due to the peculiarity of the development and growth of cysts, the in-
ability of existing methods of treatment to prevent an increase in the size of cysts and kidneys, and progres-
sive impaired renal function. This article describes the general characteristics of ADPP, presents an analysis
of the clinical case of a complicated course of ADPP.
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Introduction

The urgency of the problem of autosomal domi-
nant polycystic kidney disease (ADPBP) is the
development and growth of cysts, the inability of
existing treatment methods to prevent an increase
in the size of cysts and kidneys, and progressive
impairment of renal function.

ADPBP is the most common hereditary kidney
disease, with a prevalence rate in the general popu-
lation of 1: 1000-2500, often detected in adult-
hood (30-40 years) [1, 2].

ADPBP is caused by mutations in the PKD1
(chromosome 16p13.3) and PKD2 (chromosome
4921) mutations (abbreviation for Polycystic Kidney
Disease). These genes encode proteins called poly-
cystins 1 and 2 (PC1 and PC2). PKD1 mutation is
responsible for 78% of cases of ADPD; PKD2 muta-
tion is found in 15% of patients [3]. Also, the PKD
3 gene (11q12.3) was recently discovered, which is
responsible for the interaction of PC1 and PC2. This
mutation contributes to 0.3% of cases [4, 5].

The PKD 1 mutation is associated with a more
severe course of the disease, faster progression
to the terminal stage of chronic kidney disease,
and early death. So, in patients with PKD 1, by the
age of 50, chronic renal failure develops in 35% of
cases, by the age of 60 - in 70%, and by the age
of 70 - exceeds 95% [6]. Today there is no way to
completely cure ADPP.

Cysts can be localized in the medulla, in the
cortical layers of the kidney; in the pelvis of the
kidney, in the perinefral region. Kidney cyst in AD-
PBP is an extended segment of the nephron or col-
lecting tube. The wall of the cyst is lined with one
layer of altered tubular epithelium (cubic, flattened)
or a thin layer of connective tissue, it is a partition
between them. The size of the cysts depends on
the amount of content and can vary within various
limits: from small (<2 mm in diameter, containing
not > 3 ml of fluid) to giant. Areas of cystic tissue
are combined with areas of healthy renal transplant,
the amount of which, as the first grows, rapidly de-
creases. Cyst fluid communicates with tubular con-
tents, blood vessels of the kidneys, and contents of
the renal pelvis [7].

ADPBP is characterized by the development and
growth of multiple cysts in the parenchyma of both
kidneys. Progressive loss of kidney function occurs
over several decades and often leads to the termi-
nal stage of chronic kidney disease. Hypertension
is a common manifestation of ADPD and is found
in most people with enlarged kidneys or a reduced
glomerular filtration rate.

Non-genetic factors also influence the clini-
cal manifestations and the rate of progression of
ADPD. This is evidenced, for example, by the fact
that cystic lesion of the liver is more severe in wom-
en, especially in those who took combined oral con-
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traceptives, replacing estrogen therapy, and who
have a history of multiple pregnancies. It is believed
that in men with ADPD, the rate of increase in cyst
size is higher than in women, and the terminal stage
of chronic renal failure with ADPD occurs earlier in
men, which indicates the role of sex hormones that
can change the course of the disease [8].

Complications of the disease can be macrohe-
maturia, infection and suppuration of cysts, neph-
rolithiasis, which are manifested by acute or chronic
pain in the lumbar region [9].

Polycystic liver disease (PLD) is one of the most
common extrarenal manifestations (in over 83% of
cases) of autosomal dominant polycystic kidney dis-
ease. Although in many patients PLD is asymptom-
atic, nevertheless, in some cases, patients develop
hepatomegaly, which is accompanied by abdominal
pain, a feeling of fullness, shortness of breath, and
a decrease in the quality of life. ADPBP can also be
accompanied with pancreatic and / or spleen cysts,
intestinal diverticulosis (65%), heart valve pathology
(24%), ovarian cyst lesion (40%), intracranial vascular
aneurysms (10%), inguinal hernia (15%) [10].

Treatment

For ADPB symptomatic therapy is performed.
When detecting arterial hypertension, an excep-
tion is currently being made to renal pathology. It is
necessary to exclude stay in adverse weather condi-
tions, heavy physical exertion. It is important to fol-
low a diet in the early stages with a moderate restric-
tion of animal proteins, as kidney failure progresses,
more strict adherence to a low-protein diet [11].

Antihypertensive therapy should include inhibi-
tors of angiotensin-converting enzyme, calcium an-
tagonists (lerkamen), and beta-blockers (concor,
betalok-ZOK, moxonidine) [12].

In patients with severe polyuria for the preven-
tion of dehydration, electrolyte loss, it is advisable
to use thiazides to distally reduce the release of
electrolytes and water. Therapy of urinary tract in-
fection should be carried out taking into account
the results of bacteriological examination of urine.
Periodically carry out herbal medicine. In patients
with frequent relapses of macrohematuria, a coagu-
logram study is necessary.

With the development of anemia - erythropoi-
etin preparations, intravenous administration of
iron are useful. With the development of terminal
chronic renal failure to perform programmed hemo-
dialysis. It must be borne in mind that the introduc-
tion of heparin during hemodialysis sessions can
cause the appearance of macrohematuria, hemor-
rhages in the cysts, and especially severe conse-
quences can be observed with hemorrhages in the
brain cysts. A radical treatment for ADPD is kidney
transplantation [11].
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The purpose of this article was to demon-
strate the clinical, laboratory, and instrumental fea-
tures of a case of complicated ADPP, as well as the
tactics of treating a patient.

Clinical case

Patient 0., a woman born in 1975, 44 years old,
was admitted to the clinic on December 7, 2019,
with complaints of pain in the lumbar region on both
sides, more on the right, an fever to 38.0°C for 2
days, weakness, malaise.

Patient considers ill for three days before ad-
mission. According to her own treatment did not
accept. In connection with the deterioration of the
condition and the growth of the above complaints,
she called an ambulance team and was taken to the
admission department of the GBSNP in Almaty, ex-
amined by the urologist. Laboratory and instrumen-
tal research methods were prescribed. Spasmolytic
and analgesic therapy was carried out, after which
the pain syndrome was partially stopped. Then the
patient was hospitalized in the Department of Urol-
ogy for further examination and determination of
treatment tactics.

From the anamnesis, polycystic kidney and
liver disease was detected about 10 years ago.
Inspected annually by the therapist at the place of
residence. The last time she was examined was in
November 2018, outpatient treatment was recom-
mended. Kidney transplantation not suggested.

The patient’s condition is serious, due to pain
and intoxication syndromes. External pain scale - 2
points. The patient’s consciousness is clear, ad-
equate.

On palpation, the abdomen is soft, painless. The
lumbar region is symmetrical, with superficial palpa-
tion in the projection of the right kidney pain is noted.
With deep palpation: the kidneys are mobile, pain on
the right. Symptom striking (+) on both sides, more
on the right. Urination is frequent, painless.

Laboratory methods: The full blood count de-
termined: leukocytosis, moderate erythropenia and
anemia, thrombocytopenia. In dynamics, the num-
ber of leukocytes decreased (table 1).

In the biochemical analysis of blood, an in-
crease in nitrogenous toxins was revealed, which
indicated a decrease of renal function; moderate
increase glucose in blood (table 2).

Coagulological blood tests were within normal
limits.

In the general analysis of urine, signs of renal
failure, inflammation (proteinuria, hematuria, leuko-
cyturia) were revealed (table 3).

When analyzing urine according to Nechipo-
renko, a large number of leukocytes in the urine
was detected - 20,250 Leu / ul (normal indicators
2000-4000in 1).
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Table 1.
Dynamic indicators of a
full blood count.

Table 2.
Modified components of a
biochemical blood test.

Table 3.
Modified components of
the urine test.

Figure 1.

Sonograms of the right (A)
and left (B) lobes of the
liver during longitudinal
scanning: 1 - multiple
cysts, 2 - liver paren-
chyma.

Components, Elements

Standard

values

Date, Results

Values
of SI

Units

07.12.2019 | 08.12.2019 | 13.12.2019 | 18.12.2019
White blood cells (WBC) | 4,0-9,0 17,2 11.70 14.30 10.40 10%/1
Red blood cells (RBC) 4,3-5,5 4,09 3.47 2.54 2.51 10Nel/l
Hemoglobin (HGB) 120-140 118 101.00 74.00 72.00 g/l
Hematocrit (HCT) 0,39-0,49 38,25 32.40 23.80 23.70 %
Platelets (PLT) 150-400 198 205.00 466.00 819.00 109/1
coETngZ:;‘sts’ Results Standard values ofvsalhllj?its
Urea 12.49 2,7-8,3 mmol/L
Creatinine 200.05 men (44 - 115), women (45 - 97) umol/L
Glucose 717 3,50 - 6,00 mmol/L
COET:;::::S’ Results Standard values ofvsalhlljisits
Color Light yellow
Transparency muddy
Number 50,0 ml
Protein (PRO) 2+ Negative %o
pH 6,0 5-7
Specific gravity (S.G.) 1.010 1,005-1,025
Blood (BLD) 2+ Negative mg/L
Ketones (KET) +- Negative mmol/L
Leukocyte (LEU) 500 to 25 Leu/uL

M neous liquid contents.
1| Conclusion: Polycystic
liver disease. Diffuse
changes in the liver
parenchyma (figure 1).

Ultrasound exami-
h nation of the kidneys.
The location of the
kidneys is typical. The
right kidney is 15.3 x
7.8 cm in size, the pa-
renchyma is thinned.
In the structure of
multiple anechogenic
masses in diameter
from 0.5 cm to 5.6 cm.
Pyelocaliceal system
— major calyxes ex-
panded to 1.7 cm. The left kidney is 16.5x8.2 cm
in size, the parenchyma is thinned. In the structure,
anechogenic masses are in diameter from 0.5 cm to
6.3 cm. The pyelocaliceal system is not expanded.
Conclusion: Polycystic kidney disease. Calicoecta-
sia on the right. Acute pyelonephritis on the right
(Figure 2).

Magnetic resonance imaging of the abdomi-
nal cavity and retroperitoneal space. On a series

Blood type: B (lll) Third, Rh + positive.

Instrumental methods of research: Ultrasound
examination of the liver. The size of the liver is in-
creased, the oblique vertical size of the right lobe
is 20.5 cm, the oblique vertical size of the left lobe
is 13.9 cm. The echostructure is even, the echo
density is increased, the intrahepatic ducts are not
dilated. In the structure of the liver, multiple an-
echogenic thin-walled cystic formations are deter-
mined, with sizes from 0.7 cm to 9.2 cm, homoge-
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of MRI tomograms, the kidneys are relatively the
same, significantly increased to 20.0x10.0x1010
cm. The usual structure of the kidneys is not
traced against the background of many cystic le-
sions diffusely occupying the entire volume of the
renal parenchyma, so that pyelocaliceal system is
not traced on both sides. There is also a hetero-
geneous composition of the contents of the cysts,
some of which have sedimented hemorrhagic
contents, some are filled with a liquid with a high
protein content, which intensively limits diffusion.
A larger number of cysts with a changed compo-
sition of contents is located in the right kidney.
Paranephric fiber is not changed. Adrenal glands
without features.

The liver is sharply enlarged (maximum cranio-
caudal size - 24.0 cm, maximum transverse size
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- 24.6 cm). In the structure of the liver, multiple
cystic lesions ranging in size from 0.5 to 10.0 cm
in diameter, filled with a homogeneous fluid without
impurities. The hepatic ducts are not dilated. The
portal vein is not dilated, up to 0.9 cm in caliber
(Figure 3, 4).

Conclusion of MRI: Multicystic lesions of the
liver and kidneys, hemorrhages and inflammatory
changes in several cystic formations of the right
kidney. Inflammatory changes in single cysts of
the left kidney. Severe hepatomegaly and bilateral
nephromegaly.

MR picture of complicated polycystic kidney
disease with diffuse extrarenal liver damage.

Chest x-ray. On the survey x-ray of the chest
organs, pulmonary fields without fresh focal and
infiltrative shadows. Pulmonary pattern reinforced,

Figure 2.

Sonograms of the right (A)
and left (B) kidneys during
longitudinal transluminal
scanning: 1 - multiple
cysts, 2 - renal paren-
chyma.

Figure 3.

MRI - tomograms in the
coronal view. A, B, C - in
T2; D, E, F - Diffusion
Weighted Imaging (DWI): 1
- multiple cysts in the liver,
2 - multiple cysts in the
kidneys, 3 - cysts with pu-
rulent contents, 4 - kidney
parenchyma with inflam-
matory changes, 5 - single
cysts with hemorrhagic
contents.



Figure 4.

MRI - tomograms in axial
view. A, B, C - in T2 WI; D,
E, F - Diffusion Weighted
Imaging (DWI): 1 - multiple
cysts in the liver, 2 - mul-
tiple cysts in the kidneys,
3 - cysts with purulent
contents, 4 - renal paren-
chyma with inflammatory
changes, 5 - cysts with
hemorrhagic contents.

Figure 5.

Intraoperative image of a
polycystic right kidney with
purulent-necrotic contents
of cysts.

deformed. The roots are somewhat denser. The
diaphragm is smooth, the sinuses are free. The
shadow of the heart corresponds to age. Conclu-
sion: Chronic bronchitis.

Based on the foregoing, a diagnosis was made:
Polycystic kidney and liver, type adult. Acute tub-
ulo-interstitial nephritis. Suppurative cysts of the
right kidney. Chronic bilateral pyelonephritis, exac-
erbation on the right. Chronic renal failure of the |
degree.

Complex treatment was prescribed: Mode I,
diet table No. 7. Antibacterial, detoxification, anal-
gesic therapy. Preparing for the operation.

On December 10, 2019, an operation was per-
formed: Lumbotomy on the right. Autopsy and exci-
sion of suppurative cysts of the right kidney. Lum-
bostomy.

Protocol of operation: The position of the pa-
tient on the left side. After processing the surgical
field three times with a solution of povidone and
once with a solution of spirit, a lumbotomic skin in-
cision was made according to Fedorov about 10.0
cm long. Hemostasis. The wound was opened in
layers (subcutaneous tissue, aponeurosis, mus-

cles) to the peritoneum. The peritoneum is pushed
back. Hemostasis. Paranephric fiber was opened,
the latter is gibbed, there is vitreous edema. With
technical difficulties, the right kidney is highlight-
ed. The right kidney is increased in size to 16.0 x
8.0 cm. During the audit, the structure of the right
kidney is represented by multiple thin-walled cys-
tic formations, sizes from 0.5 cm to 6.0 cm, with
turbid fluid contents in many of them, as well as
the presence of a hemorrhagic component in some
cysts (Figure 5).

Excision and drainage of inflamed cysts was
performed, purulent hemorrhagic contents were
obtained. A small amount of biological material was
taken for bacteriological studies in order to iden-
tify an infectious agent and sensitivity to antibiot-
ics. Pieces of tissue were taken from several cyst
walls for histological examination. Conducted he-
mostasis. The wound cavity and kidney are actively
washed with solutions of chlorhexidine, furatsillin.
Alumbostomy is established. The wound cavity was
washed with furatsillin solution, drained. Control
for hemostasis is dry. The wound is sutured in lay-
ers. Stitches are applied to the skin. Spirit. Aseptic
dressing.

Postoperative diagnosis: Polycystic kidney
disease, type adult. Suppurative cysts of the right
kidney. Chronic bilateral pyelonephritis, exacer-
bation on the right. Chronic renal failure of the |
degree.

Conclusion of bacteriological research: Entero-
bacter Aerogenes. This is an optional anaerobic,
gram-negative, rod-shaped bacterium of the En-
terobacteriaceae family, which is a conditionally
pathogenic microflora of the gastrointestinal tract.
It is resistant to ampicillin, sensitive to meropenem,
cefuroxime, cefotaxime, amikacin, ceftazidime.

The histological conclusion: fibrous adipose tis-
sue with extensive fields of hemorrhage, purulent
inflammation.
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After complex therapy, body temperature de-
creased from 38.0°C to normal values, with epi-
sodes of febrile temperature (37.1-37.5°C) in the
following days after surgery.

On the tenth day after the operation
(20/12/2019), the general condition of the pa-
tient is relatively satisfactory, stable in dynamics.
Consciousness is clear. Complaints of a periodic
increase in body temperature to 37.5°C. Urination
independent, urine light. Swathe is clean, removed.
The wound is calm, with no signs of inflamma-
tion, the seams lie evenly. Toilet wounds. Aseptic
swathe. Continues treatment.

After complex treatment (antibiotic therapy,
surgery, symptomatic therapy), the patient was dis-
charged in satisfactory condition on day 16 from the
hospital under the supervision of a urologist in the
clinic at the place of residence.
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Abstract

Performed analysis of experience sing surgical methods of treatment of 22 patients with M/XDR-TB
with chemotherapy by new and repurposed preparations. Clinical surgical efficiency was achieved in 20
(91.0%) patients with mortality in 2 (9.0%) patients.Of the 14 patients who completed the full course of
chemotherapy, the outcomes of treatment were “Cured” in 7 (31.8%), “treatment completed” in -5 (22.7%)
patients, and “died” in 2 (14.3%). Other 8 (36.4%) patients continue treatment. The outcome “Treatment
success” was obtained in 12 (85.7%) patients.

KeHelitinreH gapire Tesimai Ty0epkynesai xaHa xaHe KautanpopunbaeHreH

AapinepmeH xumuortepanus GOHbIHAA XUPYPrUsNbIK eMaey dAiCTepiH KonpaHy
TaXipubeci

EpumbeToe K.[1., Bektypcunos B.Y., U6paeB X.A.,
PawwutoB M.P., Anbroxux E.)X. Ay6akupos E.A.,TokcaH6aesa b.T.

KP CM «YnTTblK GTU31ONYAbMOHOA0MMS FbUTbIMU OPTaNbIFbI»,
MEY «[apTHepbl BO MMs 340p0Bbsi», Anmarbl, Kasakcra

AHpatna

XaHa Kaiita npoguanpneHred TyOepkynesre Kapchl AopinepaiH XuMUOTepanusaChiHbe (QOHbIHAA
Ty0epKyne3aiq KeHeudTinreH fopire 1e3imai Typi 6ap 22 Haykacka Xupyprusiiibik eMaey a4icTepiH KonjaHy
TOXIpUOECIHIH HaTUXenepiHe Tangay Xypridingi. Haykacrapawiy enim-xitimi 2 (9,0%) 6onca, 20 (91,0%)
HaykacTta KIMHUKAJIbIK XUPYPIUsIbIK TUIMAINIK aHbIKTangbl. XuMuotepanusiHbiH TONbIK KYPCbIHAH 6TKeH 14
HaykacTaH 7 (31,8%) «Emaengi», 5 (22,7 %) «emgey askrangbl», 2 (14,3%) «kasiteic 60/14b1» AETEH HOTUXENED
anviHabl. KanraH 8 (36,4 %) Haykac em anyabl xanractbipsin xatsip. 12 (85,7 %) HaykacTa «Emaey coTTi erTi»
JereH KopbITbIHAbI 6ap.
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OnbIT NPUMEHEHUS XUPYPruYecKUX MeToaoB neyeHus y 6onbHbix WY TB Ha ¢poHe

XuMuotrepanmm HOBbIMU U I'I&p&ﬂpOd)VlIlleOBaHHbIMVI npenaparamum

Epumo6eToB K.J., Bektypcunos B.Y., U6paeB X.A.,
Pawwutos M.P., Anbroxux E.)X. Ay6akupos E.A.,TokcaH6aesa b.T.

HaumnoHanbHbIn HayyHbIA LEHTP dTuanonynsmoHonoruu M3 PK,
HIMO «[MapTHepsl BO UM$ 30,0p0Bbs», Anmatbl, Kagaxctan

AHHOTauns

poBeseH aHann3 pesynbTatoB ONbiTa NPUMEHEHUS XUPYPIUYECKUX METOLOB NIeYeHns y 22 60/bHbIX M/

LLUTY T Ha ¢poHe XxvummnoTepanum HoBbIMU NEPENPOPUINPOBAHHBIMM MPOTUBOTYOEPKYNE3HbIMM Mpenaparamm.
Knunnaeckas xvpyprnyeckas aggektnsHocTs gocturtyta y 20 (91,0%) 6onbHeix npu netansHocTy y 2 (9,0%)

60JIbHBIX.

W3 14 60/1bHbIX, 3aBEPLUMBLLINX MOJHBIN KYDC XMMUOTEPANNN NCX0AbI «BbinedeH» nonyyeH y 7 (31,8%), «ie-
YeHue 3aBepLueHo» y 5 (22,7%) 6onbHbix, «<ymep» y 2 (14,3%). OctansHeie 8 (36,4%) naumeHToB NpososxaT
nievenne. Vicxon «Ycnex nevennsi» nonyqeH y 12 (85,7%) 60nbHbiX.

Introduction

The Drug-resistant tuberculosis has become
one of the main obstacles to control this disease
[1-4] The World Health Organization reports that
the number of patients who suffer from rifampicin
or multidrug-resistant tuberculosis is increasing
annually. In addition, the treatment success rates
achieved worldwide are suboptimal, barely exceed-
ing 50%. This proportion is reduced up to 25% pa-
tients with extensively drug-resistant tuberculosis
[1,2,5].

Thus, the cure of the vast majority of patients
with M / XDR-TB is relevant [6].

The modern WHO protocols for chemotherapy
with new and redesigned drugs contain recom-
mendations on the use of surgical methods for
treating M / XDR-TB patients, but at the same
time, there are no reliable sources in the literature
on the development of indications and terms for
surgical interventions at the stages of an individ-
ual treatment regimen using new a and re-profiled
drugs, on the effectiveness of their usage, there
are no publications on microbiological studies
of resection material in abacillated patients with
various tuberculosis and lung after chemotherapy
with new drugs and developed, especially when
destructive processes [7].
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Therefore, the study of the above issues is im-
portant and relevant for modern phthisiology.

The purpose of the study: - to give a prelimi-
nary assessment of the results of surgical treatment
methods on the outcomes of treatment of patients
with XDR-TB with chemotherapy with new and rede-
signed drugs.

Materials and methods

The main goal is to achieve the study, we have
performed a descriptive analysis of the results of
the use of surgical methods of treatment in 22 pa-
tients with M / XDRTB on the background of chemo-
therapy with new and redesigned drugs.

In the analyzed group, the number of men was
13 (59.1%), women - 9 (40.9%). In most cases, in
the analyzed group, there were young people from
20 to 40 years old, the proportion of which was
77.3% , one child 5 years old (4.5%,), from 41 to 50
years old, 3 (13.62%) and one patient had 51 years
old (4.5%).

According to the clinical forms, the patients
were distributed as follows: the vast majority of 18
(81.9%) patients had fibro-cavernous pulmonary
tuberculosis of different localization, 2 (9.1%) were
diagnosed with pulmonary tuberculosis, and one
(4.5%) infiltrative tuberculosis complicated by em-
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pyema of the pleura, in the other, empyema of the
pleura.

According to the localization of the process, the
majority of 15 (68.2%) patients had a right-sided
lesion of the lungs with the tuberculosis process,
and the remaining 7 (31.9%) patients had left-sided
damage.

The prevalence of the tuberculous process in
the lungs in the analyzed group of patients was dif-
ferent: lung damage was observed in 10 (45.4%) pa-
tients, lung lobes in 7 (31.8%) patients, segments in 3
((13.6%), damage pleura in 2 (9.1%) patients.

The disease duration in 14 (63.6%) patients
ranged from one year to 5 years, in 6 (27.3%) patients
- 8-10 years, and in 2 (9.1%) - more than 16 years.

For all patients, the decision of the centralized
CVCC, based on the drug resistance test, the clini-
cal protocol recommended by WHO and the meth-
odological recommendations of the NSCF MH RK
“Practical recommendations for the use of short-
term, standard and individual treatment regimens
for RU and M / XDR-TB using new and redesigned
anti-TB drugs” from 2018, treatment regimens with
new and redesigned drugs were prescribed [8].

According to drug resistance tests, all patients
had multidrug-resistant tuberculosis and corre-
sponded to category IV: among them, 17 (77.3%)
had XDR-TB, 3 (13.6%) had pre-XDR-TB, and 2
(9.1%) - MDR-TB. Among them, in 2 sick children,
an individual treatment regimen was prescribed in
connection with reliable contact with parents with
M / XDR-TB, and in 2 patients with pulmonary tu-
berculomas after examining the resection material.

The prior to the use of chemotherapy in patients
with chemotherapy with the use of new and rede-
signed drugs, bacterial excretion was noted in 20
(91.0%) patients, with the exception of 2 (9.1%)
patients with tuberculomas.

The Chemotherapy treatment was controlled
and was planned for 20 months.

The individual treatment regimen included drugs
of at least five drugs with confirmed preserved sen-
sitivity of the MBT from the following list: Lfx (Mfx),
Cm (Am), Pto, Cs, Lzd, Cfz, Bdq, DIm, Z, E, H (high
dose), PAS, Amx / Clv, Imp / CIn.

Doses were prescribed in accordance with the
weight category.

The Patients took all drugs (daily dose) in a con-
trolled manner throughout the course of treatment.
Bdq (or DIm) was prescribed for 6 months and extend-
ed to 12 months or more by the decision of the Cen-
tral Control Commission in cases where the remaining
regimen was not effective enough (less than 3 effec-
tive drugs) and the tolerability of new drugs was good.

When conducting controlled chemotherapy in
the IRL mode, all patients strictly observed the as-
sessment of the condition of patients at the begin-

ning of treatment, during and after treatment ac-
cording to the treatment monitoring schedule.

The monitoring schedule for monitoring the
treatment of patients of the analyzed group, as well
as compliance with pharmacovigilance, in order to
identify unwanted (AE) and serious adverse events
(AE), was carried out by responsible specialists of
the End TB project and the NSCF.

Due to the long history of the disease and re-
peated chemotherapy courses, all patients before
the operation suffered from many concomitant dis-
eases: chronic gastritis, duodenitis, cholecystitis,
anemia, chronic hepatitis, chronic obstructive pul-
monary disease, pyelonephritis, etc. The presence
of concomitant diseases was not a contraindication
to surgical intervention , since symptomatic therapy
during preoperative preparation allowed to stabilize
the course of these problems levany and did not
prevent the implementation of surgical interven-
tions regarding the main process.

During the period of chemotherapy for patients,
various undesirable phenomena arose associated
with the use of anti-TB drugs, which were resumed
after detoxification therapy and normalization of in-
toxication indicators.

In general, in the analyzed group only 3 (13.6%)
patients had a temporary withdrawal of drugs. In
other cases, drug tolerance was satisfactory.

Against the background of chemotherapy, tak-
ing into account the clinical and radiological dy-
namics and bacteriological studies of sputum in
patients of this group, which characterize the sta-
bilization of the pulmonary tuberculosis process,
various surgical procedures have been performed.

The main indication for surgical intervention in
this category of patients was the presence of exten-
sive destructive changes in the lungs that did not
have a tendency to reverse development.

In all patients, in terms of preoperative prepa-
ration and prevention of postoperative complica-
tions, bronchological studies of the lungs were per-
formed, which were accompanied by a biopsy and
ALS sampling from the proposed resection sites for
lobectomy, pulmonectomy ..

In order to prepare patients for collapse sur-
gery, pleurectomy, decortication, thorough reha-
bilitation of empyema cavities with bacteriological
control was carried out.

In the postoperative period, all resection mate-
rial was subjected to pathomorphological and mi-
crobiological examination.

The clinical effectiveness of the use of surgical
treatment methods was assessed by the occurrence
of postoperative complications, and the effective-
ness of the entire complex treatment of these pa-
tients, taking into account the chemotherapy, was
carried out according to the outcome of treatment.

BECTHUK XUPYPTUN KA3AXCTAHA N2 4 - 2019
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Results

The nature of surgical interventions is present-
edin table 1.

In the postoperative period, 2 (9.0%) patients
died, of which, in the early postoperative period, one
patient died from pulmonary embolism after pneumo-
nectomy, the other patient from cardiopulmonary in-
sufficiency A 2 months after TMPL surgery.

In other cases of postoperative complications
were not observed:

— In 11 (50.0%) patients, after segmental resec-
tions and lobectomies, the lungs were com-
pletely straightened.

— In 6 (27.3%) cases after pneumonectomy, the
hemitorax is completely filled with the formation
of fibrothorax, without mediastinal displacement

— In4(18.2%) patients after TML, in the zones of col-
lapse, a complete decline in caverns was noted.

— In one case, after pleurectomy and decortica-
tion, the lung is completely straightened and
without signs of a residual cavity

Thus, the clinical effectiveness of surgical in-
terventions in the early postoperative period was

Number of patients

achieved in 20 (91.0%) patients.

Treatment outcomes for M / XDR-TB patients
are presented in Table 2.

As shown in the table, as a result of the use of
surgical treatment methods with chemotherapy with
new and redesigned drugs in M / XDR-TB patients,
outcomes were obtained in 14 (63.6%) patients. Of
these, “Treatment success” was established in 12
(85.7%) ) patients, 2 (14.3%) patients died from
pulmonary embolism.

The remaining patients continue treatment.

Thus, the use of surgical methods in patients
with M / XDR-TB with the use of the treatment regi-
men with new and redesigned drugs made it possi-
ble to achieve clinical efficacy in 20 (91.0%) cases,
and the outcome “treatment success” of the entire
complex treatment was established in 12 (85,7%)
of 14 (63.6%) patients who have completed che-
motherapy to date. Despite the small number of
studies, cultural studies of resection material in
abacillated patients at the time of surgery indicate
the effectiveness of new and redesigned drugs in
treatment regimens.

Number of patients

absolute number %

The Segmental resection 5 22,7
Lobectomy 6 27,3
Pneumonectomy 6 27,3
Thoracomyoplasty 3 13,7
Thoracomyoplasty using a silicone implant in 1 45
combination with valvular bronchial block ’
Pleurectomy, decortication 1 4,5
Total 22 100,0

Outcomes Number of Patients (n-22) %
Cured 7 31,8
Treatment completed 5 22,7
Treatment failure - -
Died 2 9,1
Continues treatment 8 36,4
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CObbITUS LUEHTPA

OHU KASAXCTAHCKON MEANLNHbBI B
KbIPIbI3CKOW PECNYBJIUKE,
13-14 HOSBP4 2019 I., BULWLKEK

13 - 14 Hoa0ps B buiikeke ctapToBanu [HU Ka3axcTaHCKOW
MeauLMHbl. [laHHOe COObITUE HAMpPaBNEHO Ha YCWIIEHWE COTPYA-
HUYEeCTBA U pacLUMpeHne B3aMMOLENCTBUS MeXAY MeAULMHCKUMU
opranusaumsmn Kaszaxcrtana u Kelprbi3ctaHa.

KasaxcraHckyio fenerauuio npeacTaBnsim Begyluye cneuyuanu-
cTol MuHuCTEpCTBa 3apaBooxpaHeHus PK, BeayLumx MeLULMHCKUX
LLeHTPOB, rOCYAAPCTBEHHbIX U YACTHBIX OpraHu3aumin cdepsl 3opa-
BOOXpaHeHus, BY3oB, npoussoautenein ¢hapmaleBTU4eckoii npo-
JYKUMM, MEeOULMHCKOW 00LecTBeHHOCTH. Bo3rnaensan ka3axcraH-
CKYI0 ienerauuio MUHUCTP 3apaBooxpaHerns PK Enxan bupTtaHos.

HaumoHanbHbIA LLEHTP XMpypruu NpeacTasnsan npencenarenb
npaenexus, npodeccop baitmaxaHos bonatbek bumenaeesny.

bonatbek bumeHaeeBny Ha Ceccum BbICOKOrO YPOBHS NpecTa-
BWUN [0KNAA HA TeMy: opraHHas Tpavcnnantauus B PK. Takxe nog-
NUCaHsl MEMOPaHAYMbI O COTPYAHMYECTBe ¢ AccoumaLmeii renaro-

noroe KeipreidctaHa, HaumoHanbHeIM Xupypruyeckum LeHtpom M3
KP, a Takxe ¢ LleHTpom matepuHcTea u aetctea KP, kotopeie GyayT
CnocobCTBOBATh [aNbHELIEMY COTPYAHWYECTBY, a TakKe POCTY
VHTENNEKTYanbHbIX M MIHHOBALMOHHBIX PECYPCOB MEANLMHCKUX Op-
raHu3aLmil.

Bo BTOpOI feHb NPOBEAEH MAcTep - Kacc Ha Temy: AKTyaib-
Hble Bonpockl renaronoruu. Mpodeccop LleHtpa Unbscosa bubu-
rynb CanapbekoBHa NpeAcTaBmia Aoknagsl Ha TEMb:

1. (akTopbl NPOrPeccUpOBaHNs BUPYCHOrO renatuta B u Bu-
pycHoro renartuta B ¢ fensta-areHTom B Kaszaxcraxe.

2. Bonpocbl TpaHcnnaHTaumoHHOW rematonoruu. OCHOBHbIE
pesynbTarhl.

3. AKTyanbHble BONPOCHI renaronorum Kuiprbi3cTaHa.

Takxe NPOKOHCYNbTMPOBAHbLI NALMEHTBI C 3ab0eBaHMSIMN ne-
yeHu. Pa30bpaHbl HEKOTOPbIE KIMHUYECKME CAYYau.
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COBbbITUS LUEHTPA

OHN KASAXCTAHCKOW MEANLINHBI B Y3BEKUCTAHE
21-22 HOSIBP4A 2019 I'., TALUKEHT

B  Pecnybnu-
ke  YabekucraH,
B ropoge Taw-
KEHT, MPOWAN OHK
Ka3axCTaHCKOM
MEeANLMHbI noa
armpoii «fopa Pe-
cnybnukm  Kasax-
cTaH B Pecny6nuke
Y3bekuctan». B
pamkax Mexnpa-
BUTENbCTBEHHBIX JOrOBOPEHHOCTEN OpPraHn30BaHO JaHHOE Mepo-
npuUsTUE B LENSX YKPENneHus 1 passutue Auanora Mexay cucre-
Mamm 3[,paBoOXPaHeHNs, MeauULIMHCKOTro 06pa3oBaHus pecnyobnuk,
a Takxe 06MeHa OMbITOM N0 HOBLIM TEXHONOTMSIM ANArHOCTUKM U
NIEYEHNS NALMEHTOB.

KasaxcTaHckylo peneraumio n3 yucna npeactaBuTeNei Hauu-
OHaNbHbIX LEHTPOB, BY30B, YNpaBfieHWii 34paBOOXPAHEHUS BO3-
masun MunucTp 3gpasooxpaHerns bupraHos Enxan AMaHTaesmy.

Jenerauns n3 HaunoHanbHOro Hay4HOro LEHTPA XMPYPrum M.
A.H. Cbi3raHoBa npuexana B paclIMpEeHHOM cocTaBe. Bepyuime
CMEeLNannUCTbl LEHTPa: 3aBEAyIOLWNiA OTAEN0M WHTEPBEHLMOHHOI
kapauonoruu PhD banmbetoB Agunb KynaitbepreHoBuy, 3aBefy-
IOLLWIA OTAENOM 3HA0CKOMUK, MarnucTp 3apaBooxpaHeHus, Abapa-
wes Epnau bantypeesuny, 3aBefytowimnii OTAEN0M TPaHCMAAHTaLMN
MOYKKM, Bpay Bbiclueii kateropuu, Mbparumos Pasunb Mawaesny,
TNaBHbIi Hay4HbI COTPYAHMK, Npodeccop Unbsicoa buburyns Ca-
napOekoBHa, 3aBefyIOWMiA OTAENOM FMHEKONOTUK, Bpay BbICLUEV
kareropuu YceHos Kagplipxas Mapatosuy, Bpay ruHEKONOr BbICLLEN
kateropuu Yynun Anekcanap Hukonaesud, pykoBoauTenb cTparte-
ruyeckoro 6s1oka, KaHaMaaT MeAULMHCKMX HayK, Mupxakbinos Ap-
maH TonereHoBuy. Bo3rnasun generauuio lNpencenarens npasne-
HUS1, AOKTOP MEeAULMHCKMX HayK, npodeccop, masHbin xmupypr M3
PK, BaiimaxaHos Bonatbek bumenpeeBuy.

B pamkax npoBOAMMbBIX HEI HALLM CeuuannucTbl NPe3eHTOBa-
N1 CBOM YCNEXU N AOCTUXEHUS, 0OMEHNBANUCH MHEHUSIMU C Npef-
CTaBUTENSIMW NPaKTUYECKOr0 34PaBO0XPaHeHMs Y3bekncTaHa.

Joknaa-npe3eHTaLmio Ha Ceccum BbICOKOTrO YPOBHS Ha TEMY:
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«[locTXeHne B 0611aCTV XMPYPrUYecKMx TEXHONOMMiA HauuoHanb-
HOTO HAY4YHOTO LieHTpa xmpypriv um. A.H. CbiaraHoBa» npeacTaBui
Npencenatens npaenequs baimaxaHoB bonatbek bumenpeesny.

C KpynHenwmummn HaumuoHanbHbIMK LeHTpamu Pecnybnuku Y3-
OekucTaH, ¢ Takumm kak PecnybnukaHckuii cneunanu3npoBaHHbilit
HaY4YHO-NPAKTUYECKNI A MEOMULMHCKWIA LEHTP Xupyprum um. Aka-
nemuka B. BaxupoBa, PecnyOnukaHCKMA cnewuanvaupoBaHHbIii
HaY4YHO-NPAKTUYECKNI A MEAULMHCKWIA LIEHTP kapauonoruu, Hayy-
HO-UCCNeNoBaTeNbCKMA HCTUTYT BUPYCONOMMN N MHPEKLMOHHBIX
6onesHeit M3 PY, PecnybnukaHckuit nepuHatanbHbid LeHTp M3
PY, 3ak/04eHbl MEMOPAHLYMbI 0 COTPYLHUYECTBE.

Bo Bropoit peHb cneuuanuctamu HHLUX mum A.H. Cbi3raHoBa
NPOBELEHbI PSJ, MACTEP-KNACCOB:

Mpodeccopom baiimaxaHoBbiM B.5. nmpoBemeHa yHukanbHasi
onepaums «poACTBEHHAS TPAHCMIAHTALMS MOYKK C Nanapockonu-
4eCcKOW MaHyaNnbHO-aCCUCTMPOBAHHO HEDPIKTOMUEN>.

3aBeayloWwmmM OTAENOM PEHTTEHIHA0BACKYAPHONA XUPYPrum 1
aputmonorun, PhD baumbeTtoBbiM A.K. npoBeaeHbl psa, onepauuii
npu Taxenbix dopmax Taxukapauid «KatetepHas pagmoyacToTHas
abnaums», TaKxXe NpoYMTaHbl Nekunn Ha Temy «COBPEMEHHbIE Tex-
HONOTMN B MHTEPBEHLIMOHHOM NIEYEHUW HAPYLIEHUI pUTMA CEPALA».

3asenyowum otTaenom aHgockonum AbapaiuesbiM E.B. aHpo-
CKOMUYECKN yAaNeHbl anuTenmanbHble 06pa3oBaHus Xenyaka Tpém
naumeHTam.

Komanpoii runekonoros nposeaeHsl 10 MUHUMHBA3MBHBIX OMe-
pauuin (rMcTepoOpPEe3eKkTo- 1 nanapockonuyeckue onepauum). Mpo-
BeJieHa 0fiHa onepawns nanapockonuyeckas aKCTUPMaLmUs MaTku,
a Takxe oAHa rmbpuaHas TPEXypOBHEBAsl PEKOHCTPYKLMS Tasa C
YCTAHOBKOIA CET4aToro npotesa.

Takxe Obina Npe3eHTOBaHa COBPEMEHHAsH XUpypryeckas Tex-
Honorus XEOC.

B wuHcTMTyTE BUMpYyCcOnoruu npodeccopom Mnbscosoit b.C.
NPOYMTaHbI NEKLUUM HA TeMy «AKTyabHble BONPOCH renatonorim».
OcMOTpEHbI 1 00CYXAEHbl HA COBMECTHOM KNUHKUYECKOM pa3bope
PS4 NaLMEHTOB C NATONOrMEN NEYEHH.

MpoBenéHHbIE MACcTEP-KNACChl BbI3BAIM OFPOMHbIN UHTEPEC Y
konner u3 Y3bekucraHa, TeM CambIM NPONOXWIN NYTb K AaNbHEN-
LeMy naoa0TBOPHOMY COTPYAHWYECTBY.
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MACTEP-KJIACC HA TEMY:
«JIYH4EBAS AUATHOCTUKA B NMYJIbMOHOJIOTUI»

28 Hos6ps 2019 r Ha 6a3e HaunoHanbHoro HayuHoro LieH-
Tpa Xupyprum um. A.H. CbiaraHoBa npoluen mactep-kiacc Ha
Temy «JlyyeBasi MarHoOCTKa B MyNbMOHONOTMMW» C NpuUriale-
HMEeM MeXAYHapOLHOro creuuanncta, a uMeHHo CnepaHckoi
AnekcaHgpbl AHaTONbEBHbI, A.M.H., npodeccopa kadenpbl
PEHTreHONOrMN U PaAnaLNOHHON MeauumuHbl MepBoro CaHkT-
MeTepOyprckoro rocyaapcTBEHHOr0 MEAULMHCKOr0 YHUBEp-
cuteta uMmeHu akagemuka M. . Maenosa, r.CaHkT-MeTepbypr.
Llenb npoBeneHns mactep-knacca — OCBETUTb BOMPOCH CO-

BPEMEHHON Ny4yeBO AMarHoCTMkM 3aboneBavmit nerkux. Ha
MacTep-knacce MpPMCYTCTBOBANW BPayu Ny4yeBON AMArHOCTM-
KW, MynbMOHONOMW U TepanesTbl ropoga Anmatel u AnMaTuH-
ckon 06nacTv B KONMYECTBE OKOMO NATUAECATW chywaTenen.
Bbinu paccMOTpeHbl Takue TeMbl, Kak JlyyeBas AuarHoctuka
¢dunbposupytowmx 60ne3Heit nerkmx, capkouaosa OpraHoB Abl-
XaHUs, OCTPOI MHTEPCTULNANLHON MHEBMOHMK N BPOHXMONN-
T0B. [ocne nekumn 6bina NPOBEAEHA ANCKYCCUS HA NPEACTaB-
NEHHbIE TEMbI C Pa360POM OTAENbHBIX CyYaes.
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MACTEP-KJIACC HA TEMY:
«BECNPOBOAHON KAPAUOCTUMYNATOP «MICRA»

MmnnaHtupyemble 3NeKTpo-
kapauoctumynsaTopbl (9KC) npoyHo
BOLL/IM B NPAKTUKY JIeYeHMs Hapylue-
HWit pUTMa ¥ NPOBOAMMOCTY CEpALa.
BbICTpOE COBEPLIEHCTBOBAHUE 3TUX
YCTPOIACTB B NOCNEAHUE TOAbl Npu-
BENO K 3HAYUTENLHOMY PACILUPEHNIO |
UX VCTIONb30BAHUS W MOSIBNEHUIO
HOBbIX BO3MOXHOCTEN aneKkTpoTepa-
nu.

OOblYHbIE KAPAWOCTUMYNATOPDI
VMNAQHTUPYIOTCS MOA  KHuULei
— 19 3TOr0 Jienaercd paspe3 Ha
KOXe, Aanee yYepes MOAKMIOYMY-
HYI0 BEHy K Cepauy npoTankuBa-
I0TCSl ANeKTPOAbl, CaM KapanocTu-
MyngToOp  3aKkpensetcs
nog, koxeii. OT onepauum
0CTaeTcd lpamM B MOA-
KnounyHoi obnactu. Pas-
paboTynkm ¢ Kaxabim
roajoM  COBEpPLUEHCTBYIOT
annapartbl, yMeHbluas Wux
paamepbl, ans 6onee 6e3-
6ONE3HEHHON MMMNaHTa- |
UMK, Bellb He CEKPET, 4To
MHOrME MauMeHTbl TaK W
HEe CMoCOOHbI NPUBLIKHYThb
K OLLYLEHNIO UHOPOLHOTO
YCTPONCTBA MNOA  KOXEiA,
Yy HEe3HAYMTENbHOTO  Xe
KonuyectBa Ntofen BO3-
HUKAaeT Tak Ha3blBaemas
XpoHuyeckass 6onb B 06-
nacTu noxa annapara, Yto
NPUBOANT K peUMMNAaHTaLMK a NOPOii axe K NONHOMY yaNneHuio
cTumynaTopa.

B pamkax mactep-knacca 23.12.2019r., B ropone Anmarthl
B cteHax HHUX um. A.H. Cbi3raHoBa 3aBefyioluM OTAENEHUs
MHTEPBEHLMOHHON Kapavonaorum u aputmMonorum banmobeToBbiM
A.K. 6bin yCnewHo UMNNAHTMPOBAH YeTBEPTLIA B CTPaHe U nep-
Bbll B pernoHe 6ecnpoBoaHoii kapauoctumynsatop MicraTPS.

Yyactve B JaHHOM MacTep Knacce NpPUHSNM NpefcTaBuTeNu,
a Tak xe IT-cneuuanuctbl komnanum Medtronic u3 OA3, Typuuu
u Kasaxctana. Cnywarenu B nmue apuTMONOroB, Kapavosoros,
peanaeHToB HHLX M. A.H. Cbi3raHoBa u cneumanbHo npurna-
LEHHbII NPOKTOP 3aBeayownii otaenednem aputmonorun HHKL,
n.M.H. AbapaxmaHos A.C.
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MmnnaHTaums HOBOro kapamo-
CTUMyNFTOpa MEHee WHBA3WBHa, W
B 0COOEHHOCTM MOAXOAMT NalMeH-
- TaMm ¢ npoGneMatuyHbiM [OCTYNOM
yepe3 MOAKNOYMYHYID BeHy. HoBbI
MUHUATIOPHbI  KapANOCTUMYNSTOP
JONVHOI 26 MUNIUMETPOB W Aname-
TPOM 6,7 MUNIMMETPOB BECUT BCETO
1,75 rpammoB. OH npoTankmMBaeTcs
yepe3 GeapeHHyl0 BeHy 4epe3 ka-
TeTep B NpaBblil XeNyfo4ek cepaua.
Korma [OCTMrHYTO HyXHOE MeCTO
nobnM30CcTM OT BEPXYLIKM CEpALua,
kapauokancyna —3akpennisietcs B
TKaHU cepaua ¢ NoMOLLbI0 HebOomb-
wux kptoukos. Kapamokancyna 06b-
eavHuna B cebe Gatapeiky,
u3MepuTENb WM BOAMUTEND
putmMa cepaua. Bepxyuwika
- KapauoCTMMynsTopa  Conpu-
| Kacaetcs CO CTEHKOW CepaLa,
roe nomaeT  HeobXoaUMbIN
anekTpuyeckuin umnynbc. OT
VMMNaHTaLUuN OCTaeTCs NnLlb
HeOONbLLON LpPaM Ha YPOBHE
Oenpa — oT BBeAieHUS KaTeTe-
pa. besonacHocTb U addek-
TMBHOCTb [JAHHOI TEXHONOTUN
noATBEPX/EHA PAAOM PaHao-
MU3NPOBAHHbIX KOHTPONMPYE-
MbIX MccnemoBaHuit. Mo cpoky
cnyx6bl 6atapen MicraTPS
HUYEM HE YCTynmawT Tpaau-
LIMOHHbIM  KapAUOCTUMYASTO-
pam, cnyxat ao 10 net. Ho B
OT/INYUM OT NPOBOAHBLIX CTUMYNATOPOB, MicralPS nossonseT nsbe-
XaTb BCEX OCNOXHEHWI CBSI3aHHbIX ¢ anekTpopamu u noxem IKC.

LleHtp xupyprum um.A.H.Cbi3raHoBa NpOMAONXaeT BHOCUTb
CBOVA BKNAf, B Hay4HbIiA NPOrPece, OH OAWH U3 HEMHOIUX LIEHTPOB,
KOTOPbIV MAET B HOTY CO BPEMEHEM, NPUMEHSIS U BHELPSS HOBEI-
LUKE TEXHONOTMM B MPOLLECC NIEYEHNS NALMEHTOB C TsXeNbiMU Gop-
Mamu HapylleHus pUuTMa u NpOBOAMMOCTM cepaua. B npoweawem
Mactep Kknacce MPUHSNW y4acTUe apuTMONOTY HALIero LEHTpa,
3aB.ota. PhD baumbetos A.K., Eprewos K.A., baiipamos b.A., bu-
xaHoB K.A. 1 nokasanu xopollee BNAAEHWE U NOHUMAHUE HOBEN-
e TEXHONOrMM MMNAaHTMpoBaHus. C HOBbIMK GECNPOBOAHbLIMU
kapanoctumynstopamu MicraTPS, onepaTuBHblE BMELIATENbCTBA
3aiiMyT MEHbLLIE BPEMEHMU 1 CTaHYT bonee 6e30nacHbIMK,
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K 60-JIETUIO MPODECCOPA
HAPTAUJIAKOBA MAXXUTA AXMETOBUYA

HapraiinakoB Maxut AXMeToBuM4Y po-
amncs 3 despang 1960 ropa B MNepe-
BONOLKOM paiioHe OpeHbyprekoii obnactu
B c.fa6apadukoBo. 3aKOHUMN CPEAHIO
wkony n B 1977 rogy noctynun, a B 1983
rofly 3akoHuun nevedHblit pakynbteT baw-
KMPCKOro roCyAapCTBEHHOTO Meau-
LMHCKOTO  MHCTMTYTa. B 1983-1985 T
yumncd B KJAMHWYECKOW OpAauHAType npu
kadenpe rocnutansHon xupypriv BIMU,
B 1985-1987 rr. pabotan 3aBemywolum
npuemHoro otaenexus TKb N2 6 r.Yooi. C
1987 ropa pabotaer Ha kadenpe 0oLl
Xupyprun bawknpckoro rocyaapCTBeHHO-
ro MeAMLMHCKOro yHuBepcuteta: go 1991
roga accuctentom, ¢ 1991 r — goueHTom,
¢ 1996 r — npodeccopom. C 1997 ropa, no
HacTOsILLEE BPEMS, SIBNSETCS 3aBEyIOLIMM
kadpepapoii 0bwein xupyprum 6IMY (c 2013
I — ¢ Kypcom ny4eBoii anarHoctukn UAMO,
82019 Bnepsble cpeay By3oB PO oTkpbIT
kypc TpaHcnnantonoruun). C 2011 no 2015
roabl paboTan NpopekTopom no neyebHoM
1 Hayy4Hoii paboTte BIMY.

B 1994 — 1997r.r. paboTan maeHbIM Xupyprom MuHuCTEpcTBa
3npaBooxpaHeHus Pecnybnuku bawkoptoctaH. C 2015r. Bo3rnas-
nget HUW HOBbIX MeAMLMHCKUX TEXHONOrMA npu KnuHuke BIMY.
Mpodeccop Haprainakos M.A. gBnsetcs pykoBOAMTENEM XUPYP-
TMYECKOii KMHUKN PecnybnmukaHcKoii KMHMYECKOW BONbHULBI UM.
I.T. KysatoBa, a ¢ 1995 roga — pykoBoautenem bauikupckoro pe-
cny6IMKaHCKOro LIEHTPA XMPYPrYeckoi renatonoruu.

B 2010 romy, npod. HaprainakoB M.A. u3bpaH [oyeTHbIM
yneHom Accoumauuu xupypros-renaronoros Poccum u ctpad CHI.
OH uneH npaenexus Accouuaumn xupypros Pb, 3am. npeacena-
Tena akcneprtHoil rpynnsl Mun3agpasa Pb no artecTtaumu cneum-
aNNCTOB XMPYPryeckoro npoduns, YneH 3KCNePTHO rpynmnbl Xu-
pyprudeckoro npoduns MNpuBomXCKOro otaeneHus LleHTpansHoi
aTTecTaLMOHHON komuccuu Munaapasa P®, 3am. npeacepatens
Xupyprudeckoro coeta Munsapasa Pb, npencenarens ceptuéu-
KauuoHHO komuccun BIMY, uneH aucceptaumoHHOro coeerta [
208.006.02 BIMY no xupyprumn. OH YneH peakonnernu XypHanos
«MepuumHckuin BecTHuk bawkoptoctaHa» (rYda), «KpeatusHas
xupyprus u oxkonorus» (r.¥oa), «3apaBooxpaHeHue baukopTo-
cTaHa» (r.Yda), anekTpoHHOro xypHana «BectHuk bIMY» (r.Yoa).

Mo pe3ynbTaTaM HayyHbIX UCCNEA0BAHWIA 3ALMLLEHDI: KAHAMAAT-
ckas (KasaHb, 1989) wu moktopckas aucceprauum (Mocksa, 1995).
Mo kadenpe obuweir xupyprum BIMY, npUCBOEHbI: Y4eHOE 3BaHUE
noueHta (1992 r) wn npodeccopa (1997 r). Moa pykoBoACTBOM
npo¢. Hapraiinakosa M.A. 3awmieHbl 9 nokTopckux u 46 kaHau-
[aTCKMX auccepraumin. FBnseTcs pyKOBOAMTENEM HAY4HOI LUKOMbI
«Xupypruyeckas renaronorusi» no Pecnybnuke balkopTtocTaH.

Mm ony6nukoBaHo 615 HayyHbIX paboT
B XypHanax u COOpHMKax TPYLOB Mexnay-
HaponHoro, ¢epepanbHoro u pecnybnu-
KaHCKOrO YPOBHEIA, B TOM 4uCNe, M3[aHO
13 moHorpacdwmii. MonyyeHo 28 nateHToB Ha
1300peTeHns n 51 ynocToBepeHue Ha pa-
LMOHaN13aTopckne npeanoxenns. Manano
22 MEeTOAMYECKMX PeKOMeHAauui, Ccoae-
TOP 2 CNPABOYHWKOB MO XUPYPruu.

Cpean onybnnKOBaHHbIX HAy4HbIX pa-
6ot Hapraiinakoea M.A. 6GonbLIOA UHTE-
pec cneunanuctoB Poccuu u ctpaH CHI
BbI3BaN: MOHOrpadus «[oBTOPHbIE JMK-
BOPOLUYHTMPYIOWME Onepauuu» (M3paHa
B Cankt-lMetepbypre 8 1999 rogy B co-
asTopctee ¢ npod. XayatpsH B.A., npood.
Caduubim LW.M. n ap.), MynsTUMeaniiHoe
yuebHoe nocobue «06was xupyprus» (Bbl-
nyweHo B Yoe B 2005 roay ¢ rpudom YMO
no MeauuuHCKoMy U $hapmaLleBTUYECKOMY
o6pa3oBaHuto By3oB Poccum), yuebHoe no-
cobue «0bwas xupyprus» (13naHo B 2006
rogy B PocrtoBe-Ha-[loHy), MOHOrpadwus
«XMpyprus neveHn n XenyHolx nyteii» (u3gaHo B 2005 r B Yoe n B
2007 romy B PocToBe-Ha-[l0HY), NpU3HAHHOW nyyllen MoHorpadu-
eih 2005 ropa no utoram KoHkypca Accoumaumm xupypros Pecny-
6nukm bawkoptocTaH. OrpoMHbIA MHTEPEC BbI3BAN U3AaHHbIA Ha-
praiinakoBbiM M.A. B 2011 rogy NCTOPUKO-XYLOXECTBEHHbI POMaH
«JlnyHbliA nekapb Benukoro Tamepnana». B 2015 rogy oHa nepe-
“3aaHa nop Ha3eaHueM «Jlekapb BEANKOTO 3MUpa», C A00aBNEHU-
em mas 0 npebbiBaHuK Tamepnava B 1391 rogy Ha TeppuTopusix,
HbiHewHeii Pecnybnuku bawkopTocta, Pecnybnuku KasaxcraH u
OpeHbyprckoii obnactu.

Mpodeccop HapraitnakoB M.A. gBnsetcs 3acnyxeHHbIM Bpa-
yom Pecnybnukn bawkoptoctan (1998 r) u Poccuiickoit ®epe-
paumu (2008r), 3acnyxeHHbIM pesTeneM Hayku Pecnybnuku
bawkoptocTaH (2002 r), omuyHMKoM 3apaBooxpaHeHms (2002 r),
YNeH-KOPPEeCnoHAEHT PoCCuiickoii akagemMmnn eCTeCTBEHHbIX Hayk
(c 2006 ).

HapraiinakoB M.A. Tpuxabl HarpaxaeH «30/0TbIM CKanbnenem»
3a nyywyio onepauumto roga B Pecnybnuke bawkoptoctad (1996,
2005 1 2013 rr), B 2010 romy 6bin HarpaxaeH bnarogapCTBEHHbIM
nucemoM MNMpesupenta Pecnybnuku bawwkoprocTtaH. B 2012 rogy o
HarpaxpaeH opaeHom Canaeata lOnaesa. HeoaHokparHo Harpaxnan-
cs MoyetHbiMM rpamoTamn Munagpasa Pecny6nuku bawkoptocTaH
1 bawkmpckoro rocyapcTBEHHOrO MEAMLMHCKOTO YHUBEPCUTETA,
JNNoMamm 3a Jiydiime onepaumm 1 Aoknafbl o UToraM exerofHbix
koHKypcoB Accoumauum xupypros Pecnybnukm bawkoprtocTa. Mpu-
3HaH Nyywum xupyprom roaa Pecnybnukum bawkoproctaH (2002 r). B
2006 roay HarpaxaeH 3HaKoM «3a 3acnyrv nepeq, YekmaryLieBckum
paiioHom Pecny6nuku batikopTocTtaH».

BECTHUK XUPYPTUN KA3AXCTAHA N2 4 - 2019
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Npodeccop Hapraiinakoe M.A. Bxoaun B rpynny pa3pabotymn-
k0B, NpuHsToii B 1995 1., PecnybnnkaHcKoii Lenesoii nporpamMmmsi
«Pa3Butue TpaHcnnantonoruu B Pecnybnuke balukopTocTaH»,
6narogaps kotopoii B 1996 rogy cpasy B agyx yupexaenusx (Pe-
cnybnukaHckas knuHuyeckas 6onbHuua um. .I.Kyeatosa n Pecny-
OnukaHckas feTckas KnuHuYeckast 60nbHMLA) HayaTbl Nepecaaku
noyek B3pocnbiM 1 aetam. 06a LeHTpa GYHKUMOHMUPYIOT NO Ha-
cTosiuiee Bpems, BbinonHeHo 6onee 300 TPYNHbIX U POACTBEHHBIX
TpaHcnnaHTauwii noyek. B 2013 romy Bo3rnasun 6puramy xupypros,
BnepBble B Pecnybnuke balwkopToCTaH BbINONHUBLUKMX TPAHCMAH-
Taumo neyeHn. K HacTosiLemy BpeMeHu BbiNoAHEHO 20 yCneLwHbIX
nepecagok neyeHu.

Mpodeccop Haptainakos M.A. HEOQHOKPATHO BbICTYyNan, C
onectawmmn goknagamum Ha MexayHapoaHbIX KOHrpeccax, no
aKkTyaNnbHbIM NpobnemMam Xupyprv NevyeHun, Noaxenymao4yHom xe-
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nesbl, NapasuTapHbIX KMUCT MEYEeHW, TPaHCMIaHTaLMM nevyeHun (
r.Mockga, C.Metepbypr, Yoa, TawkeHT, Anmatbl u ap.) Jlekuun,
MacTep — Knacchl, KOTOPble OH YMTAeT U NMPOBOAUT NPUBNEKAEeT
HE TONbKO CTY[IEHTOB, acMWUPAHTOB, HO W LIMPOKUIA KPYT cneuu-
annUCTOB CBOEI aKTyanbHOCTbIO, HOBU3HOI, NPAKTUYECKON 3HAYM-
MOCTbIO0.

Hapraiinakoe M.A. coBMecTHO ¢ npodeccopom NbaannbanHbIim
A.C. 9BngI0TCS MHMLMATOPAMM 3aKJIIOYEHNS JOrOBOPA 0 MEXAyHa-
POLHOM COTPYAHWYECTBE Mexay bawkupckum rocyaapCTBEHHbIM
MeOUUUHCKUM YyHuBepcuTeTom (r.Yda) m Kasaxckum HaumoHanb-
HbIM MeULMHCKUM YHuBepcuTeTom umenn C.O. AcdeHansiposa
(r.Anmarbl), koTopblit Obin nognucad B 2014 roay.

Konnektus kadpenpbl 00LLei Xupyprv ¢ Kypcamu TpaHcnnaH-
Tonormn u nyd4esont amarHoctuku UAMNO BIMY xenaet tobunspy
3[10POBbA W AaNbHELLINX YyCrexoB!

Mpogeccop Mycragpun A.X., r. Yopa.
Mpogeccop Nbaaunvaun A.C.,r.Anmarsl.
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K 60-JIETUIO CO AHA POXAEHUSA NPOPECCOPA
XXAKUEBA BA3bIJIBEKA CATUAOJIJTUEBUYA

Xaknes basbinbek CarmponnueBuy po-
aunca 27 Hosopa 2019 ropa. Mocne OKOH-
yaHus nevebHoOro dakynbreta AKTIOOMHCKOrO
rocyAapCTBEHHOO MEAMLMHCKOTO UHCTUTYTa
(1982 rom) v OQHOrOLMYHOW WHTEPHATYPLI
Hayan CBO TPYAOBYIO AEATENLHOCTb B Kaye-
CTBE Bpaya xmpypra YpAMHCKOi LeHTPanbHOii
paiioHHOI BonbHULIE Ypanbckoi 06nacTu.

C 1986 no 1988 roapl obyyanca B knu-
HUYECKOW OpAMHATYPE MO XMPYPruM Ha Ka-
depnpe rocnutanbHon xupyprum AKTMI. Bo
Bpems 00y4eHuMs B KIIMHUYECKON OpaMHaType
NPOLLEN CNeLnann3aLmio no aHrmoxmupyprum
Ha 6ase cocyauctoro otaeneHus Kas.HAN K
n 93X um A.H.Cbizranosa. C 1988 — 1989 r.r.
paboTan BpayoM Xupyprom B AKTIOOMHCKOIA
006nacTHOM knuHnyeckoi 6onbHuue. B 1989
. 6bin M30paH Mo KOHKYPCY aCCMCTEHTOM Ka-
denpbl rocnuTanbHOM XUpyprum AKTIOOMH-
CKOro rocyapCTBEHHOIr0 MEANLIMHCKOTO UH-
ctutyTa, ¢ 1998 r. - moueHtom u ¢ 2003 no
2004 r.r. 3asepyowuin kapeapon.. C 2004
no 2009 r. pykosogun kapenpon dakynbret-
ckou xupyprun n ¢ 2009 r 3aBenyet kadbeapon XMpPypryeckmx
6onesHeit N22, kotopas ¢ 2015 r nepeumeHoBaHa Ha kadenpy
XUPYPruyeckoro Nnpoduns UHTEPHATYPbl U NOCNEBY30BCKOro 00-
y4yeHus.

Mpodeccop Xaknes b.C. nobpoxenatenbHblii neparor, onbiT-
Hblii IEKTOP, YNATAeT NeKUUM U BEeAeT 3aHATUsS CBOOOAHO Ha ABYX
A3bIKax, y4eOHbIii MaTepuan nanaraet Ha I0CTaTOYHO BbICOKOM Me-
TOAMYECKOM YPOBHE.

MpakTuyeckyio paboTy NNOAOTBOPHO COBMELLAET C HAy4HOM
NeaTenbHOCTbIO. YCNewHo 3awutun gucceptaumm B HayuHom Lien-
Tpe xupyprim um. A.H. Cbi3raHOBa Ha COUCKAHWUE YYEHOMN CTEMEHM
kaHamaata MegMUUHCKMX Hayk B 1992 . n LokTOpa MeauLNHCKUX
Hayk B 2003 r. B 1998 r yTBepxaeH B y4eHOM 3BaHUU JOLEHTA Me-
auumibl, B 2008 r — npodeccopa MeauLHbI.

Mpodeccop Xaknes b.C. Bnageet 0cCHOBaMK 0paToOpPCKOro mc-
KyccTBa, 60raTcTBOM NEKCUKU, YMEET NPABUIIbHO UCMOJb30BaTh TO
60raTcTBO METO[IOB M MPUEMOB YTEHWS NEKLIMIA, KOTOPOE HAKOMMWIK
nefarornka u NCMxonorus.

PykoBoauMbIn UM KONnekTUB kadeapsl NOMUMO BOCNUTATENb-
HOIi 1 y4ebHO-METOANYECKOI PabOThl BLIMONHAET OONbLUYIO Neyed-
Ho-npodunakTuyeckylo paboTy B npeaenax 3anagHoro pernoHa
PK. OH BHec 06onbLUOI BKNam B AEN0 YNyyleHUs nokasatene
XMPYPruyeckom cnyxoObl, pacluMpeHns auanasoHa XUMpypruyeckux
BMELIATENbCTB. VM BHEAPEHbI B KNMHUYECKYO NPAKTUKY CNOXHbIE
onepauun Ha NevyeHu,noaXenymao4yHON Xenese,nuLLEBOAE, Xeny-
HbIX MYTAX U MAruCTpanbHbIX COCYAaXx.

Mpodeccop Xakues b.C., Hecmo-
TPS Ha CBOIO BbICOKYIO SPYAMPOBAHHOCTb
M MHOFONETHUA OMbIT NPAKTUYECKON
paboTbl, MOCTOSIHHO 3aHUMAETCa Hap
COBEPLUEHCTBOBAHWEM  CBOEr0  Npo-
deccnoHanbHOro M Neaarormyeckoro
MacTepcTBa.

B nocnegHue Bpems akTUBHO 3aHu-
"W MaeTcs BHELPEHUEM TpaHChnaHTauum
| BHYTPEHHWUX OPraHoB (MOYKW W NeyeHn).
HeopHOKpaTHO NPOXOAMA CTaXMPOBKM B
r.Munck, Pecnybnukn benapych (2014)
u r. Ceyn, lOxHag Kopes (2015). Um
BMEPBbLIE B YCNOBUAX 3anafHOro pernoHa
Ka3axcTaHa BbINONHEHa TPAHCMNaHTaLMs
MOYKKM OT TPYNHOro AoHopa. Onybauko-
BaHO 220 HayyHbIX TPYAOB, NONYYEHO
12 nateHToB, M3AaHbl 4 METOAUYECKNX
pekoMeHaaunii, 2 y4ebHbix nmocobus u
4 moHorpadun. Bce npeanoxeHHble UM
pa3paboTki BHEAPEHbl B KJAMHWUYECKYH
npakTuky. MNog ero pykoBoACTBOM 3alLy-
LWeHbl 2 OOKTOPCKMX UM 3 KaHAMAATCKMX
anccepTaumm.

C 2006 r sBngeTcs OENCTBMTENbHBIM YIEHOM MEXIyHapOaHOM
opraHusaumm «<Accoupaupm xmpypros - renatonoros». C 2010 ropa -
He3aBMUCMMbIM 3KCNEPTOM B 06N1aCTH KayecTBa MeaMLIMHCKNX yciyr. C
2006 roaa BHYTPEHHMIN ayauTOp CUMCTEMbI MEHEIXMEHTA KA4YECTBA, C
2012 r Bo3rmasnsieT 06n1acTHOe Hay4Hoe 0OLLECTBA XMPYPIOB.

C 2003 no 2006 r.r. 6bI1 pyKOBOAWTENEM TOCYAAPCTBEHHOIA
nporpammbl 009 «[podunakTuka u neyeHne rHoHO-CeNTUYECKNX
0CNOXHeHMI B abaoMuHanbHoii xupyprum» TP 0103PK00255, koTo-
PbIiA NPOLLEN MEXAYHAPOAHYI0 IKCMEPTU3Y U OLEHEH Ha 2,5 banna
(Bblcokuii - 1 6ann).

B 2006 r HarpaxaeH «Anrbic xaT» akuma AkTobuHCKoIi obnacTu.
B 2009r 6bin nobeamnTenemM koHkypca «Y3aik napirep» AKTIOOUHCKON
06nactn, No3TOMy ObIN HarpaXxaeH AMNIOMOM akuma AKTIOOUHCKO
obnactu. B 2006 r HarpaxaeH 3HaKOM «[leHcaynblK, cakTay iCiHiH
y3giri». B 2014 r «Yenosek ropa AkTiobuHckoi obnactu - 2014», B
2017 r «Yenosek roga Yunckoro paiioHa AkToOMHCKOI 06nacTu»,
Takxe HarpaxzeH Mefanbto «[leHcaynblk, iCiHe KOCKaH YNeci yiLiH».

Mpodeccop Xaknesa b.C. otnmMyaeT aMCUUNAMHMPOBAHHOCTD,
Tpynontobne, opraHu3aTopckas cnocobHOCTb, TPeOOBATENLHOCTD
k cebe n okpyxatowmm. Monb3yeTcs 3acnyXeHHbIM aBTOPUTETOM
cpenu Konner, COTPYAHUKOB akafieMUi U MEANLIMHCKOTO LieHTpa.

basbinbek CaruponnaeBuyny BCTpeyaeT CBOIA obuneit B pac-
LLBETE TBOPYECKMX CWJT, MONHbIX 3HEPTM M BOAPOCTM, NPOAOIXAET
aKTUBHYIO XMPYPrUYECKYIO U NEAarornyeckyio AesTenbHoCTb, BCer-
[1a B TOTOBHOCTM NMPUIATH HA MOMOLLb KONneram.

Konnektus knunukn xupypruvyecknx 6onesnesi N° 2 (rocnuanbHoi xupyprum), peaakums xypHana «BectHuk
xupyprumn KazaxctaHa» n y4eHnkn cepaeqyHo no3apasnsior wbunapa c 60-neTnem u xenaior Kpenkoro
340pOBbS, AOATUX JIET XU3HU, CEMEHHOr0 CYacTbsl, He UCCEKaeMOl SHEPrnn U TBOPYECKOro [OIroneTus.
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TPEBOBAHUSA
ANeA ABTOPOB XXYPHAJIA
«BECTHUK XUPYPTUN KASAXCTAHA»

YBaxaemblie aBTopbI!

C 1 anpens 2018 roga Bce cTaTb¥ Ha NyGAMKALMIO MPUHUMAIOTCS HA FOCYAApPCTBEHHOM MM PYCCKOM A3blkax ¢ 00s3a-
TeNbHbIM NEPEeBOAOM BCEil CTaTbl Ha aHMMIACKUI 93biK. CTaTbn 6€3 Bepcumn Ha aHMUIACKOM S3biKe GYAYT OTKNOHEHbI.

Takxe yuutbiBas TpeboBaHus KoncynbratuBHoli Komuccueit (CSAB) Scopus 06 uHTepHauuoHan13auumu aeTopoB u ay-
AVTOPUM pepKosierns XypHanoB peKoMeHAyIoT Ny6aukoBaTb CTaTbl B COABTOPCTBE C Y4EHbIMU AanbHEro u 0JInxHero 3a-

pyo6exbs.

B xypHane nyGnukylOTCS Hay4Hble CTaTbi M 3aMeTKW, 3KC-
npecc-coobLLeHns 0 peaynbrarax UCcnes0BaHNii B pasnuyHblx 06-
NacTX CTECTBEHHO-TEXHNYECKMX U 0OLLECTBEHHbLIX HAYK.

PeweHune o nybnukauum npuHUMaeTcs peaakunoHHON Konne-
rneii XypHana nocne peLeH3npoBaHus, YuuTbiBas HayyHyIo 3Hauu-
MOCTb W aKTyanbHOCTb NPeACTaBneHHbIX Matepuanos. Cratb, OT-
KJIOHEHHbIE PefaKLIMOHHOM KONNerneil, NoBTOPHO He NPUHUMAIOTCS
1 He paccmarpusatotcs. Pykonucu, opopmieHHble He no npasu-
nam, BO3BPALLAIOTCS aBTopam 6e3 pacCMOTPEHuS.

Pykonuch HanpasnseTcs Ha OT3bIB YNeHy PeaKoIneru 1 0gHOMY
13 YKa3aHHBIX PELLEH3EHTOB; B CMIOPHBIX CITy4asiX M0 YCMOTPEHMIO Pea-
KONIErnM MPUBNEKAIOTCS LOMONHUTENbHBIE PELEH3EHTbI; HA 0CHOBA-
HWUM 3KCNEPTHBIX 3aKIIOYEHUIA PEAKONIErVS ONPeaenseT AabHELLYI0
cyabby pykonucu: NpuHgTUe K NyOnuKkaumm B NPeACTaBNEHHOM BUAE,
HeoBXoAMMOCTb A0paboTKM UK OTKNOHEHWe. B cnyyae Heobxoammo-
CTM PyKOMMUCb HanpaensieTcst aBTopam Ha JopaboTky no 3aMeyaHusiM
PELeH3EHTOB 1 PEAAKTOPOB, MOC/E Yero OHa MOBTOPHO PeLieH3npy-
€T1CH, U PESKONSIErst BHOBb PELIAET BOMPOC O NPUEMNIEMOCTU PYKO-
nucy ans nybnukaumm. MepepaboTaHHas pykonuch LOMXHAs ObiTb
BO3BpaLLieHa B PENaKLMIO B TRYEHME MecaLa nocne nosyyeHuns asTo-
pamu 0T3bIBOB; B NPOTUBHOM Cllyyae PyKOMUCb PAaCCMATPMBAETCS Kak
BHOBb MOCTYNMBLLAS. Pykonucb, NonyyunsLLas HeLOCTaTO4HO BbICOKUE
OLIEHKM NPU PEL,eH3NPOBaHNU, OTKIIOHSETCS Kak He COOTBETCTBYHOLLAS
YPOBHIO Unu npodunio nybnukauuin xypHana.

ABTOpbI HECYT OTBETCTBEHHOCTb 3a [LOCTOBEPHOCTb M 3HAYU-
MOCTb HAYYHbIX PE3y/bTaToB W aKTyalbHOCTb HAY4HOro Comepxa-
Hus pabot. He ponyckaetcs MJIATUAT — ymbllwneHHo coBeplua-
eMoe (U3NYECKUM JIMLOM HE3aKOHHOE WCMONb30BaHME YYXOro
TBOPYECKOr0 TPYAa, C LOBEAEHUEM 0 APYIUX JIULL, IOXHbIX CBEAE-
HWii 0 cebe kak 0 AeliCTBUTENIbHOM aBTOPE.

Pepakumns npMHMMAET Ha pacCMOTPEHWUE PYKOMUCK TOJbKO Ha
aHITIMIACKOM A3bIKe, NPUCNAHHbLIE Yepe3 O0dULMaNbHbIA CalT Xyp-
Hana www.vhk.kz.

Matepuan cTartbn — abCTpaKT Ha Ka3axCKoM, PYCCKOM W aHmunii-
CKOM 93blKax, CMIMCOK INTepaTypbl, PUCYHKU, MOAMNUCK K PUCYHKAM
u Tabnuubl, opopmnseTcs ogHUM Gailnom; LOMONHUTENLHO Kax-
Oblii puCyHOK opopmiseTca B BUAe otaensHoro ¢anna. Ecan ne-
pecbiiaeMblit MaTepuan Benuk no 06bemy, cneayeT UCMNONb30BaTh
nporpaMmmbl s apxusupoBaHus. Bce CTpaHuLbl pykonucu, B TOM
yucne Tabauubl, CNUCOK AMTEPATYPbI, PUCYHKM W NOAMUCHA K HUM,
cnesyet NpOHYMepoBaTh.
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MpeacTaBneHHbie Ans onybauKOBaHUS Matepuanbl AOMXHbI
YO0BNETBOPATL CeaytoLwmnM TpeboBaHmsM:

1. CopepxaTb pe3ynbTaThl OPUTMHANBHBIX HAY4YHbIX MCCNESO-
BaHWiA No akTyanbHbIM npobnemam B 06nactu ¢buamku, ma-
TEMaTUKW, MEXaHWKK, MHdOPMATUKKM, BUONOrMU, MEAULIMHBI,
reonornm, XMMnu, 3K00rMmM, 00LWECTBEHHBIX M TYMaHUTapPHbIX
HayK, paHee He OnybAMKOBaHHbIE U He MpefHa3HAYeHHbIe K
nybnukauun B Apyrux mapanusx. CTtaTbs CONPOBOXAAETCS
pa3peLueHneM Ha ony6aMKOBaHWE OT YYPEXEHNS, B KOTOPOM
BbINOSIHEHO UCCNEA0BAHME.

2. Pa3amep cratbn 7-10 cTpaHumy, (cTaTtbi 0630pHOr0 Xapaktepa
— 15-20 cTp.), BKIKOYAs QHHOTALMIO B Hauane CTaTbu nepen
OCHOBHbIM TEKCTOM, KOTOpasi [JOMXHA oTpaxarb Lenb pabortel,
MeTOZ, UM METOZO0NOMMI0 NPOBELEHUs paboTkl, pe3ynbTaTkl pa-
00Tbl, 06/1aCTb NPUMEHEHNS PE3YNILTATOB, BLIBOAH! (AHHOTALMS
He meHee 20 npeanoxenuin (150»300 cnos) - (Ha aHMMIACKOM
A3blke) Yepe3 1 KOMMbIOTEPHBIA MHTEPBAN), TABNNLLEI, PUCYHKK,
CNUCOK NuTepaTyphbl (4epes3 1 KOMMbIOTEPHLINA UHTEPBAJI, Pa3Mep
wpudta — 14), HaneyaraHHbix B pepaktope Word, wpudrtom
Times New Roman, nonsi — BepxHee 1 HuxHee — 2 CM, NIEBOE
-3 cm, npasoe —1,5 cm. KonnyecTtso pucyHkos — 5-10.

CTpykTypa LONMXHA COOTBETCTBOBATb MEXAYHAPOAHOW ¢op-
myne IMRAD, rge | — introduction (Bctynneuue), M — Methods
(metogpl), R — Results (uccneposanue), A — u, D — conclusion+
discussion (3akntoueHne, 06CyxaeHne pe3ynbTaToB U BLIBOAbI).

HasaHne - OtobpaxaeT cyTb pabotbl -+ Kpatkoe - be3 ab-
Opesuartyp.

Heobxoammo oduumanbHo 3akpenuTb Ha3BaHWe OpraHM3auun
Ha aHMNIICKOM 1 COKpaLLeHmne

Pestome - CTpykTypupoBaHo - be3 abbpesuartyp - lMepepaer
CTPYKTYpY CcTaTbn — 3a4em (akTyanbHoCTb) — Kakumu metogamn?
— Y10 nonyyeHo — Kak 310 U3mMeHuno kaptuHy 3Hauuin. MeHHo
€ro YMTaloT B NEPBYI0 0YEPeb, TONbKO XOPOLIEe PE3OMe MOXET
NpuBeYb BHUMaHMe!

BcTynnenne - AkTyansHocTb paboThl - Kakas 3ajaya noctas-
neHa - lMoyemy

Metogbl - lepeuncneHme - ECnu M3BECTHbIE - OaTb CCbUIKY
- Ecnu mogmduumpoBanu — ykasatb kak + OnucbiBaTb Tak 4To 6
mormnu nosToputh * Cratuctuka!

Pesynbratel © [lonyckaetcs He XPOHONOrMYeckoe, a Jiornye-
ckoe noBecTBoBaHMe + OCHOBHbIE, @ He BCE YTO OblAM coenaHsl *
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MnnocTpupyoTcs MUHUMaNnbHO HE0OXOAMMbIMU CBOAHbLIMU AAHHbI-
MU (MCXOAHbLIE MOTYT ObITb B JONONHUTENbHBIX MaTepuanax)

06cyxpaeHus « He noBTopsTth pesynbtatbl + ConoctaButh No-
NYYEHHbIE IaHHbIE C UMeroLmmMucs - OBCYaMTb BO3BMOXHbIE NpU-
YWHbI U CNEACTBUS

®yHkumMmM cnucka nutepatypbl: + AprymeHTMpoBaTh uaew -
ConoctaBuTb € cyllecTBytowmuMI aHanoramn - 0603HaYUTb MECTO
[laHHOrO uccnefoBaHns - M3bexatb nnaruata - [ns XypHana
YYEHOr0 = Npu3HaHue + YacTto ykasaHbl TONbKO COOCTBEHHbIE pa-
00Tbl MW OYeHb CTapble (CaMOLUTUPOBAHNE AOMYCKAETCS TONbKO
10-15% ot obwiero cnmcka nuteparypsl) = Kouyowme owmnoku

Pasnuyaitte + Ccbinkn + Cnucok nutepatypsbl « bubanorpadus

Yto moryT uutmpoBatb + KHuru, (MoHorpaduu, masbl) + Cra-
TbW HAY4HbIX XypHanoB * Matepuansl kKoHpepeHumin - MateHTs -
Oncceptauum + HeonybnukoBaHHble aaHHbie + CMU + Beb pecyp-
cbl (NpoTokonbl, BeO cTpaHuyku) MCTOYHMK [ONXEH OblTb Hafex-
HbIM 1 IETKO AOCTYMHBIM.

CraTbsl HAYMHAETCA Ha AHIMMIACKOM f13bike. B Hayane, nocepeaynHe
CTPaHWUpl, MAET Ha3BaHWe CTaTbu NPOMUCHBLIMU XUPHBIMK ByKBaMM,
Ha3BaHWe CTaTbi AOMKHO ObITb KOPOTKMM 1 EMKIM, COMIAcHO NpoBe-
JEHHOro aHanm3a okono 30-40 CMMBOMOB HA QHIMUICKOM S3bIKE.

[anee Ha cneayoleid CTPOYKe — WHMULIMANbI U paMuamn aBTopoB
00bIYHBIM XMPHbIM WPKUGTOM, 3aTEM Ha CleayIoLLel CTPOYKe — Ha3Ba-
HWe opraHu3auun(uii), B KOTOPOI BbINONHEHA paboTa, ropof, CTpaHa,
3aTeM Ha HOBOIi cTpouke — aapeca E-mail aBTopos. C kpacHoOM CTPOKK
uoyT Knoyesole cosa (Key words), a Ha HOBOI CTPOYke — cama aH-
HoTaums (Abstract — He menee 150 n 6onee 300 cnos).

[anee, nocne oT6UBKM OAHOW CTPOKU, HAYMHAETCS HA PYCCKOM
a3blke. B Hauane cTatbu BBEPXY CNneBa Cnepyer ykasaTb MHAEKC
YAK, MPHTMU.

3atem, nocepeayHe CTPaHuLbI, NUWeTCs: 1) Ha3BaHue CTaTby;
2) aBTOPbI; 3) HA3BAHWNE OpPraHu3aLuu; ¢ KPAcHo cTpoku — Knio-
YyeBble CNOBA, 3aTeM — AHHOTauus (odopmieHune WpudTos, Kak
Ha AHIIMIACKOM S3bIKE).

OtbuBaeM OfiHY CTPOKY U HauMHaeTcs cama cTatba. Cnenom
3a cTaTbeil uaet cnucok Jiuteparypol. CCbiTkM HA IUTEPATYPHbIE
MCTOYHMKM AatoTes uyudpamu B NpsMbIx ckobkax no Mepe ynomu-
HaHus (He meHee 20).

Ons kaxpoi ctatbm obGasatenen DOI (Digital Object
Identifier) - ato undporoii naeHTudukatop nokymenta. DOI Bbi-
NONHAET GYHKLUMIO rMNEepPCChiikK, KOTOpas BCeraa NoOMOraet Haii-
TW HYXHbIA JOKYMEHT, faxe eCnv CaiT, rae OH Haxo4uncs paqee,
Obln BNOCNEACTBUN M3MeHeH. bnarogaps aToMy MHAEKCY MOMCK
HayyYHOI nHpopmauuu B ViHTepHeTe ctan npotue 1 apdekTusHee.
Kaxpoe n3nanue, XypHan pasmellaet Ha CBOMX BeO-CTpaHMLax B
WHTEPHETE, KaK Tekylue, Tak U apXMBHbIE HOMepa, U MaTtepuarsl.
Takum 00pa3om, B OTKPLITOM JOCTYNe MOXHO YBULETb PE3lOMe,
KOTOpblE BKNIOYAIOT B Ce0s Ha3BaHue CTaTbi, Gamunuio, Ms, ot-
4eCTBO aBTOPA, aHHOTALMIO W KKOYEBLIE CNOBA, MECTO BbINOHE-
HWS paboTbl, @ TaKXE BbIXOAHbIE AaHHbIE OMyONMKOBAHHbIX CTaTel
(HasBaHwue xypHana, ro u3faHus, ToM, HOMep, CTpaHuLa).

Cnucok nutepaTtypbl opopmasieTcs ceayowmm o0opasom:

B ccbunkax Ha kHuru ykasbiaetcst ISBN (10- unu 13-3HauHblif).
CokpalLatoTcs Ha3BaHKS TONBKO TEX XYPHANOB, KOTOPbIE Yka3aHsl: http://
images.webofknowledge.com/WOK46/help/WOS/0-9 abrvjt.html.

[lng BCex CCbINOK Ha CTaTbu, OMy6MKOBAHHbIE B MEXAYHAPO.-
HbIX peLeH3MpyeMbx XypHanax cnegyet ykaseieatb DOI (Digital
Object Identifier). DOI yka3biBatotcs B PDF Bepcun ctatbut u/unu
Ha OCHOBHOWN WHTEPHET-CTPaHULLE CTaTbM, TAKXE MOXHO BOCMOJb-
3oBarbcs cuctemoin moucka CrossRef: http://www.crossref.org/
guestquery/. Huxe npusoagatca npumepbl 0pOPMAEHUS CCbINOK:

CrtaTbs B MEXAYHAaPOAHOM XypHane:

1. Campry TS, Anders T. (1987) SNAP receptors implicated
in vesicle targeting and fusion, Environ Pollut, 43:195-207. DOI:
10.1016/0269-7491(87)90156-4 (in Eng)

CrtaTtbsi B PyCCKOSI3bIY4HOM XYPHane, He UMEoLLas aHmos-
3bl4HOII BEpCUU:

2. Ivanova TV, Samoilova NF (2009) Electrochemical Energetics
[Elektrohimicheskaya energetika] 9:188-189. (In Russian)

KHuru:
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Ha caitte http://www.translit.ru/ moxHo 6ecnnaTtHo BOCNO/Ib30-
BaTbCS NPOrpamMoii TpaHcaMTepaumn Pycckoro Tekcta B natuHu-
Lly, NCNOb3ys pa3nuyHble cuctemsl. liporpamma o4eHb NpocTas,
€€ N1erko 1Crnonb30BaTh Afg rotoBbIX CChinok. K npumepy, Boibpas
BapuaHT cuctembl bubnuoteku Konrpecca CLUA (LC), mbl nony-
yaem m3obpaxeHue Bcex BYKBEHHbIX COOTBETCTBUIA. BcTaBnsiem B
cnevLuanbHoe None Bech TeKCT bnubanorpadum Ha pycCKOM S3bike 1
HaXMUMaeM KHOMKY «B TPAHC/UT».

B KOHLe cTaTby AaeTcsa pe3toMe Ha kasaxckoM a3bike. Odopm-
NFETCS aHaNOrMyHO PycCkoMy BapuaHTy. focepeanHe CTPaHMUpI
nuiietcs: 1) Ha3BaHWe cTaTby; 2) aBTOPbI; 3) HA3BaHWe OpraHMaa-
LL1K; C KPaCHoIi CTpokn — ©3ekTi cesaep, nocne — AHHOTauuMS.

MocnenHsas cTpaHuua NOLMUCHIBAETCS BCEMU aBTOpamu, CTa-
BUTCS AaTa.

3. Cratby Ny6AMKYIOTCS TONLKO HA @HIMUIACKOM S3bIKE.

4. B cnyyae nepepaboTku CTaTbl N0 NPoCbOE peaakLUOHHO
KONernn XypHana fatoi NoCTyNNeHUst CYNTaeTCs fata noayyeHus
pefakumen OKOHYATENbHOrO BapuaHta. Ecnn cTathsl OTKNOHEHa,
pefakums coxpaHseT 3a co60i NpaBo He BECTW AMCKYCCUIO MO MO-
TMBaM OTKJIOHEHMS.

OduumanbHbiii caiT XxypHana «BectHuk xupyprum KazaxcraHa»: www.vhk.kz
E-mail: kaz.vestnik@mail.ru
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