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and proximal diaphysis was determined using radiovisiographic examination with a Siemens device equipped with
TROPHI Radiologi software. The unit of measurement was the conditional gray level unit (CGLU).

It was established that bone tissue density is highest in the greater trochanter region, slightly lower in the femoral
head and proximal diaphysis, and lowest in the femoral neck. Under experimental hypodynamia, bone density in the
head, neck, and greater trochanter began to decrease after three weeks of immobilization and reached minimum
values by the sixth week of the experiment. Bone density in the proximal diaphysis increased slightly during the
first four weeks compared to normal levels, but starting from the fifth week, it declined and reached its minimum
by the end of week six. After six weeks of immobilization, bone density decreased compared to normal by 8% in
the femoral head, 5% in the neck, 7% in the greater trochanter, and 2% in the proximal diaphysis. Two weeks after
removal of the immobilization cast, bone density in the femoral head remained 1% below normal, in the neck 3%
below normal, in the greater trochanter 6% below normal, and in the proximal diaphysis 1% below normal.

Conclusions: forced six-week immobilization leads to a significant decrease in bone tissue density of the rat
femur; the dynamics of bone density changes under experimental hypodynamia differ across various regions of the
femur; two weeks after removal of the immobilization cast, bone density increases but remains lower than in intact
animals.
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PECULIARITIES OF BLOOD SUPPLY AND STRUCTURE OF THE SMALL INTESTINE

AND ITS ROLE IN BLAST INJURY
Dnipro State Medical University (Dnipro, Ukraine)
kosha.v@ukr.net

Blast-induced injuries of the abdominal cavity are characterized by high vulnerability of hollow and parenchymal
structures, which is confirmed by numerous clinical and experimental observations. Primary and secondary intesti-
nal perforations are of particular danger, the frequency of which varies depending on the conditions of exposure to
the blast wave. At the same time, injuries to parenchymal organs are recorded in approximately one third of cases
of abdominal blast trauma. Despite the sufficient amount of clinical data on the diagnosis and treatment of such
injuries, the issues of pathogenesis and morphological changes in the early and delayed periods after barotrauma
remain relevant.

The aim of the study was to assess the influence of the acute period of barotrauma on the histomorphometric
characteristics of the small intestine of white rats. The experiment was conducted on 20 animals, divided into control
and experimental groups, for which abdominal barotrauma was simulated under anesthesia. Histological studies of
the proximal small intestine were performed according to standard methods with subsequent morphometric analy-
sis. Statistical processing of the results was carried out using the Student's t-test.

The results of the work allow us to clarify the features of early structural changes in the small intestine after
blast-induced barotrauma and may be useful for further study of the pathogenesis, diagnosis and possible approach-
es to the correction of such injuries.

Key words: digestive tube, small intestine, intestinal wall, mucous membrane, crypts, villi, morphometry, vessels.
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Connection of the publication with planned
research work.

The research was carried out within the framework
of the scientific topic of the Department of Clinical
Anatomy, Anatomy and Operative Surgery “Study of the
Morphogenesis of Organs and Tissues in Experimental
Animals and Humans under the Influence of External
and Internal Factors in Ontogenesis”, state registration
number 0124U005025.

Introduction.

Blast trauma of the abdominal organs is one of the
most severe and complex types of injuries, accompanied
by high mortality and significant diagnostic difficulties.
Clinical observations show that during explosion-induced
injuries of the abdominal cavity, hollow organs, primarily
the intestines, are the most vulnerable. A significant
load also falls on parenchymal structures - the liver and
spleen, which are often damaged both by the direct
action of the blast wave and by secondary mechanisms.

Experimental and clinical data demonstrate that the
nature of the damage to internal organs is determined
by the complex interaction of many factors, including
the degree of filling of hollow organs, anatomical and
physiological features of different parts of the intestine
and the direction of propagation of the blast pulse. One
of the characteristic consequences of the blast wave is
primary intestinal perforation, the frequency of which
in clinical series is about 1.7%. In addition, secondary
perforations have been described, which form in
areas of hemorrhage into the intestinal wall and reach
approximately 3% of cases [1].

Parenchymal organs also demonstrate high
vulnerability: liver and spleen damage is detected
in approximately one third of victims with explosive
abdominal trauma. Separate clinical reviews emphasize
that the severity and prognosis of such injuries differ
significantly depending on the mechanism of the
explosion, the nature of the space (closed or open),
as well as the predominance of primary, secondary or
tertiary injuries [1].

Morphological features of intestinal blast lesions
include not only mechanical ruptures but also extensive
ischemic zones, impaired mucosal barrier function,
and the development of delayed necrotic changes.
Modern microscopic techniques, including quantitative
morphometry and machine learning-based tissue
analysis, demonstrate structural changes in the mucosa,
including villous atrophy, increased intraepithelial
lymphocytes, and inflammatory infiltration of the crypts
[2].

Experimental models of blast exposure demonstrate
that early post-traumatic changes include marked
enterocyte injury, increased levels of intestinal injury
markers (I-FABP), and disruption of the gut-blood barrier.
At the same time, increased concentrations of pro-
inflammatory cytokines such as TNF and IL-6 confirm the
development of a systemic inflammatory response even
after localized traumatic exposure [3].

Other  experimental studies confirm the
spatiotemporal heterogeneity of lesions, revealing a
characteristic hierarchy of organ damage: the liver and
pancreas are most frequently affected, while necrosis
and intestinal ruptures occupy intermediate positions
in frequency [4]. These data are consistent with clinical
observations, according to which most solid organ

injuries are treated conservatively, but multiple injuries
are much more likely to require surgical intervention and
transplantation technologies [5].

Clinical cases of mine-explosive injuries further
confirm that explosive intestinal lesions are often
accompanied by combined injuries, infected wounds,
delayed perforations and a high risk of infection, which
requires multi-stage surgical management [6-10].

Thus, the literature data indicate that explosive
intestinal injury is characterized by a complex of
primary and delayed morphofunctional injuries, which
significantly distinguish it from other types of mechanical
trauma. The combination of mechanical impulse,
ischemia, inflammatory response and impaired barrier
function creates a unique pathogenetic profile, which
requires further fundamental and clinical research.

The aim of the study.

To determine the features of blood supply and
morphological parameters of the intestine of white rats.

Object and research methods.

The study was conducted on 20 sexually mature
outbred white rats weighing 180-200 g, which were
dividedinto controland experimental groups. Theanimals
of the control group were administered thiopental
anesthesia and fixed without trauma modeling. The rats
of the experimental group were subjected to a model
of abdominal barotrauma under thiopental anesthesia.
Euthanasia was performed at three time points: within
the first hour after injury, on the sixth day and on the
fourteenth day. All manipulations were performed in
accordance with the standards of humane treatment of
laboratory animals, in accordance with the requirements
of the European Community and the Declaration of
Helsinki. After laparotomy, the macroscopic condition of
the small intestine was assessed and its proximal section
was removed for further histological analysis. The
preparations were stained with hematoxylin and eosin
according to the standard method. The thickness of the
intestinal wall, the parameters of the mucous, muscular
layer and serous membrane, as well as the length and
width of the villi, the depth and width of the crypts were
measured. Mathematical and statistical processing of
the results was performed using the Student’s t-test to
determine the reliability of intergroup differences.

Research results and their discussion.

The small intestine is a tubular structure and at the
same time the longest section of the digestive tract
of mammals. Within the framework of our study, we
analyzed the features of its blood supply and determined
how the type of branching of arterial vessels affects the
course of traumatic injuries to this organ.

It was established that the diameter of the small
intestine in white rats varies from 2.8 to 6.2 mm,
averaging 4.5+0.4 mm (p<0.05). The longitudinal length
of the organ also has significant variability — from 809.0
to 1110.0 mm, with a mean value of 985.5+t7.6 mm
(p<0.05).

The blood supply to the small intestine is provided by
the anterior mesenteric artery, which passes in the long
mesentery, while the large intestine receives blood from
the posterior mesenteric artery, which is located in the
short mesentery (fig. 1).

The cranial and caudal mesenteric arteries in
the transition zone of the cecum and ileum form an
anastomotic network between themselves. Due to this,
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the terminal segment of the small intestine and the
initial part of the large intestine receive blood from the
basins of both main arterial trunks.

Branches depart from the cranial mesenteric
artery, providing blood supply to the small intestine.
These arteries branch according to the dichotomous
principle, forming vessels of the second and then fifth
order. Approaching the intestinal wall from the side of
the mesenteric margin, they form arterial arches, from
which the vessels directly penetrate the intestinal wall
(fig. 2).

In half of the studied animals, another variant of
the vascular pattern was observed: arteries of the
second and third order approached the intestinal wall,
which indicates a more main type of blood supply. This
was clearly determined during the examination: with
the same length of the mesentery, the length of the
arteries of the first and second orders changed, as well
as the number of large vessels that directly entered the
intestinal wall.

Figure 1 — Fragment of the small intestine with mesentery of the loose type.

{

In our opinion, differences in the types of arterial
supply of the small intestine do not have a significant
impact on either the course of the post-traumatic period
or long-term results.

Histological characteristics of the small intestine of
the control group.

Microscopic examination of the small intestine of
white rats of the control group showed that the mucous,
muscular and serous membranes are structurally
developed, have clear boundaries. The mucous
membrane contains villi of considerable length that
protrude into the lumen of the intestinal cavity and
crypts of insignificant depth. The surface of the villi and
crypts is represented by cylindrical enterocytes with
oval nuclei. Among the enterocytes are goblet-shaped
exocrinocytes, the largest number of which is observed
in the crypts. At the bottom of the crypts are Paneth
cells with bright red acidophilic granules (fig. 3).

One of the structural components of the wall of the

small intestine is the villi system. Crypto intestinal villi are

Figure 2 — Fragment of the small intestine with mesentery of the main type.

ISSN 2077-4214. BicHuk npo6nem bionorii i megnuunn — 2025 — Bun. 4 (179) / Bulletin of problems in biology and medicine — 2025 — Issue 4 (179)

https://www.pdmu.edu.ua/ 1a https://vpbim.com.ua/

319



MOP®ONOrIA / MORPHOLOGY

Figure 3 — The wall of the small intestine. Staining with hematoxylin
and eosin. Magnification: x100.

oblong-shaped outgrowths of the mucous membrane
into the lumen of the small intestine, the villi of which
consist of loose connective tissue of the mucosal lamina
propria with myocytes of smooth muscle tissue. The
villi are covered with an epithelial plate formed by a
single-layer cylindrical epithelium consisting of three
types of cells: columnar epithelial cells with a border,
goblet cells and endocrinocytes. On the apical surface
of the columnar epithelial cells of the main cells of
the epithelial plate of the villi, there is a thin striated
border of moderate optical density. Between the
columnar epithelial cells with a border, goblet-shaped
cells containing small basophilic nuclei are observed,
which are located basally. The cytoplasm is filled with
transparent secretory granules (fig. 4).

The intestinal crypts of the ileum were narrow
tubular growths of the epithelium of the intestinal
mucosa. Microscopically, the epithelial plate of the
crypts is formed by columnar epithelial cells with a
border, columnar florets without a border, goblet cells,
endocrinocytes and Paneth cells. The cytoplasm of the
crypts has an acidophilic granularity. Mitotic cells were
found in the columnar epithelial cells without a border
located at the bottom of the crypts. The height of the
epithelial plate of the crypts is less than that of the villi.

The muscular plate of the mucous membrane of the
small intestine is composed of smooth muscle cells. It is
formed by two layers of smooth myocytes — the inner
oblique circular and the outer oblique longitudinal.
Between the muscle layers is a loose connective tissue
in which blood vessels, lymphatic vessels and nerve
plexuses are located.

The outer serous membrane of the ileum is formed
by loose connective tissue, which is covered with
mesothelium. Arterial blood vessels are located between
the inner and outer scar of the muscularis mucosa and
are also widely looped in the submucosa and narrowly
looped in the lamina propria of the mucosa. From the
latter, arterioles branch off, which form a network
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Figure 4 — The wall of the small intestine. Staining with hematoxylin
and eosin. Magnification: ocular lens x10; objective lens x10.
of capillaries around the intestinal crypts, as well as
arteriolesthat enter the intestinal villiand form a network
of blood capillaries. Hemocapillaries in the intestinal villi
are of the visceral type with fenestrated cytoplasmic
areas of endothelial cells. Hemocapillaries merge into
postcapillary venules. The venous plexus in the lamina
propria of the mucosa and submucosa does not differ.
Lymphatic vessels in each intestinal villus begin blindly
at the apex with central lymphatic vessels, which form
lymphatic plexuses in the lamina propria of the mucosa,

as well as lymphatic plexuses in the submucosa.

In the mucosa of the small intestine of the
experimental group of animals, intensive desquamation
of enterocytes into the intestinal lumen was observed at
the tips of the villi. The stroma of the villi was swollen,
it contained a large number of macrophages and
lymphocytes.

When cytomorphometry of the epithelium of the
small intestine, the height of the villi enterocytes in
the control group was 24.65 um, in the first hour after
barotrauma it was 26.35 um — an increase in the height
of the villi enterocytes by 6.9%. The height of enterocyte
crypts in the control group was 22.42 pm, in the first
hour after barotrauma it was 25.34 um - an increase
in the height of enterocyte crypts by 13.02%. The area
of goblet cells in the control group was 71.25 umz2, in
the first hour after barotrauma it was 76.35 um2 — an
increase in the area of goblet cells by 7.16%.

Conclusions.

In our studies, it was found that different variants of
mesenteric artery branching can significantly affect the
course of post-traumatic course in intestinal trauma of
various etiologies. This is also confirmed by changes in
histological examination of the intestinal wall.

Prospects for further research.

To establish correlations between the features
of blood supply and changes in the intestinal wall in
barotrauma.

T
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Bubyxo-iHOyKO8AHI YWKOOMEHHSA 0p2aHi8 YepesHOi MOPOHHUHU XaPAKMepPU3ylombCa 8UCOKO 8pa3/ausicmio

MOPOMCHUCMUX MA MAPEeHXiMamOo3HUX CMpPyKmyp,

wo niomeepoMyemosca YUCAEHHUMU KAIHIYHUMU ma
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eKcrepumeHmanbHUMU crnocmepexeHHAMU. Ocobausy Hebesrneky CcmMaHOBAAMb MNEPEUHHI Ma 8MOPUHHI
nepgopayii KUWEYHUKY, Yacmoma AKUX 8aPItOE 3a/1eHCHO 8i0 yMoe 8risugy 8ubyxosoi xausi. BOOHOYAC yWKOOHEeHHA
napeHXiMamo3sHuUX opaaHie peecmpyroms npubau3Ho y mpemuHu sunadkie ab6domiHanbHoi subyxo8oi mpasmu.
lMonpu docmamHili o6csae KniHiYHUX OaHUX w000 0ia2HOCMUKU ma AiKy8AHHA MAKUX mpasm, MUMAaHHA namozeHesy
ma mMopgoso2iYHUX 3MiH y PaHHi ma 8iomepMiHO8aHI nepiodu nicas 6apompasmu 30AUWAOMbLCA AKMYAAbHUMU.

Memoto docnidmceHHs 6ysa0 ouiHUMU 8nsaue 2ocmpozo nepiody bapompasmu HA 2icmomopgomempudHi
XApPAaKMepucmuKU MOHKO20 KUWeYHUKy binux wypie. EkcnepumeHm nposedeHo Ha 20 meapuHax, noodineHux
Ha KOHMPOsbHY ma eKcrnepumeHmasnesHy epynu, 048 AKUX modentosanu aboomiHanbHy bapompasmy 8 ymosax
aHecmes3ii. [icmosoeiyHi 00CniOHeHHS MPOKCUMAbHO20 8i00iny MOHKOI KUWKU 8UKOHY8GAU 30 CMAHOAPMHOK
MemoOUKOH 3 1o0anbWUM MOpGoMempUYHUM aHaaizom. Cmamucmu4Hy 06pobKy pe3yansmamie 30ilicHo8anu i3

3acmocy8aHHAM t-kpumepiro CmoetodeHma.

Pezynbmamu pobomu 003807410Mb YyMOYHUMU 0C06aAUB0CMI PAHHIX CMPYKMYPHUX 3MiH MOHKOI KUWKU
nicaa subyxo-iHOyKo8aHOI 6apompasmu ma Moxcyme 6ymu KOPUCHUMU 015 M00asbW 020 8UBYEHHS NMAmo2eHe3y,
diaeHOCMUKU ma MOX(uBuUX nioxo0ie 00 KopeKuii maKux yWKOOHEHb.

Knwuyosi cnosa: mpasHa mpy6Ka, MOHKO KUWKQ, KUWKOB8A CMIHKQ, C/1u3080 060s10HKQ, Kpurimu, 80PCUHKU,

mopomempis, cyOuHuU.

38’A30K ny6iKauii 3 nnaHOBMMM HayKOBO-AoCAig-
HUMU poboTamu.

[ocnigykeHHA nNpoBefeHi B paMKax HayKOBOI TeMu
Kadenpu KniHivYHOI aHaTomii, aHaTomii Ta onepaTUBHOI
xipyprii «JocnigeHHA mopdoreHe3y opraHis i TKaHWUH
Y eKCnepMMeHTasIbHUX TBapUH Ta I0AMHM Nij, BNAUBOM
30BHILWHIX i BHYTPiWHiX paKTOpiB B OHTOreHesi», Homep
OeprrkaBHOi peecTpauii 0124U005025.

Bcryn.

BubyxoBa TpaBMa OpraHiB YepeBHOI MOPOXKHMHU Ha-
NEXUTb A0 HaMbiNbLL TAMKKMX i CKNaAHMX BUAIB MOLLKO-
OXKeHb, L0 CyNnPOBOAXKYIOTbCA BUCOKOIO NETAJIbHICTIO Ta
3HAYHMMM AiarHOCTUYHMMM TpyAHOLWAMK. KAiHivHi cno-
CTeperKeHHs cBia4athb, Wo Mig Yac BUBYXo-iHAYKOBaHUX
YWKOAXKEHb YepPeBHOI MOPOXHUHM Hanbinbw ypasnu-
BMMU BUABNAKOTLCA MOPOMKHWUCTI OpraHuW, Hacamnepes
KULWEYHUK. 3HaUYHe HaBaHTaXKEeHHA TAaKOX Npunagac Ha
NapeHXiMaTo3Hi CTPYKTYpPM — NEYiHKYy Ta cenesiHky, AKi
4aCTOo YLWKOAXKYIOTbCA AK NPAMOLO Ai€to BUBYXOBOI XBUI,
TaK i BTOPMHHUMM MeXaHi3smamu.

EkcnepMmeHTanbHi Ta KAiHIYHI AaHI A4eMOHCTpY-
10Tb, WO XapaKTep YparKeHHA BHYTPILIHIX OpraHis Bu-
3HAYAETLCA CKNALHOK B3aEMOLiED BaraTboX YMHHUKIB,
BK/IKOYHO 3i CTyNneHem HanoOBHEHHSA MOPOXHUCTUX Opra-
HiB, aHaTOMO-}i3ioNoriYyHMMM 0COBAMBOCTAMMU PI3HUX
BigAiNiB KULWKIBHMKA Ta HanpAMKOM MOLUMPEHHA BU-
byxoBoro imnynbcy. OA4HMM i3 XapaKTepHWUX HachifKis
BM/MBY BMBYXOBOI XBUI € NepBUHHI nepdopaLii KALWKiB-
HMKa, YaCcTOTa AKUX Y KNiHIYHUX Cepiax CTaHOBUTb 6113b-
Ko 1,7%. Kpim Toro, onucaHi BTOpMHHI nepdopad,ii, wo
bopmytoTbCA B AiNAHKAX KPOBOBWUJIMBIB Y CTIHKY KULUKM i
cAratoTb NpubansHo 3% Bunagkis [1].

MapeHXimaTo3Hi OpraHM TAKOXK AEMOHCTPYHOTb BU-
COKY BPA3/IMBICTb: YParKeHHA MeYiHKM Ta CcenesiHKku
BUABAAIOTb NPUBANZHO Y TPETUHMU NOCTPANKAANNX 3 BU-
6yxoBoto abpomiHanbHOK TpaBMOK. OKpeMi KAiHIYHi
ornAgM NiAKPEeCNtoTb, WO TAMXKICTb i MPOrHO3 TaKUx
VWKOZKEHb CYTTEBO BiAPI3HAIOTLCA 3a/1€XKHO Big mexa-
Hi3My BUOYXY, XapaKTepy NpocTopy (3aMKHEHUI Yu Bia-
KPUTKUIA), @ TAKOXK NepeBakaHHsA NepBUHHUX, BTOPUHHUX
YM TPETUHHUX NOLWKoAKeHb [1].

MopdonoriyHi 0cobamnBoCTi BUOYXOBUX YparKeHb
KULKIBHMKa BK/IIOYAIOTb He /ivle MeXaHi4yHi po3pusn,
ane M WWPOKI ilWemiyHi 30HM, nopylieHHsa Gap’epHoi
dYHKUji cnn3oBoi 06010HKM Ta PO3BUTOK BigTEpMiHO-
BaHWX HEKPOTUYHUX 3MiH. Cy4yacHi MiKPOCKONIYHI meTo-
AU, 30Kpema KinbkicHa mopdomeTpia Ta aHanis TKAHUH

33 LONOMOrOl0 MALIMHHOIO HaBYaHHA, AEMOHCTPYHTb
CTPYKTYPHI 3MiHM c1130BOT 060/I0HKM, BKAKOYHO 3 aTpo-
dieto BOPCUHOK, 36inblLUIEHHAM Ki/IbKOCTI BHYTpPilLHbOE-
nitenianbHUX NimooLmTiB Ta 3ananbHOK iHINbTpauieto
Kpunt [2].

EKcnepumeHTanbHi mogeni BubyxoBoro BnauBYy A0-
BOAATb, WO PaHHI MOCTTPAaBMATUYHI 3MiHW BK/IOYAIOTb
BUPAXKEHEe YLIKOAXKEHHA eHTepouuTiB, NiABULLEHHA
PiBHIB KMLWKOBUX MapKepiB nowkogxeHHa (I-FABP) Ta
NOpPYLLUEHHA KULIKOBO-remMaTtuyHoro 6ap’epa. BogHouac
3pPOCTaHHA KOHLEHTPaUi npo3anasbHUX LUUTOKIHIB,
Takmx AK TNF Ta IL-6, niaTBepaKye po3BUTOK CUCTEMHOI
3ananbHOI BigNOBIAI HaBiTb NiCNA OKANI30BaHOrO TPaB-
maTuyHoro snausy [3].

IHWIi eKcnepMMeHTanbHi SOCNIAXKEHHA NiATBEPAXKY-
I0Tb 4aCOBO-MPOCTOPOBY HEOAHOPIAHICTb YParKeHb, BU-
ABNAIOYN XapaKTePHY iEPApXit0 NMOLWKOAKEHHA OPraHis:
neviHka Ta NiAWAYHKOBA 3a/7103a CTPaXK4aloTb Halyac-
Tile, ToA4j AK HEKPO3 i PO3PMBU KULLKIBHUKA 3aliMatoTb
NPOMIXKHi no3uuii 3a yactototo [4]. Li aaHi y3rogxyoTb-
CA 3 KNIHIYHMMWU CMOCTEPEKEHHAMM, 3riAHO 3 AKUMMU
6iNbLLICTb YLWKOAMKEHb TBEPANX OPraHiB /IiIKYETbCA KOH-
CepPBATUBHO, a/le MHOXWHHI YLWKOAXEHHA 3HAaYHO YacTi-
We noTpebyroTb XipyprivHOro BTPyYaHHA Ta TPaHCMAAH-
TaUiiHWX TexHosorin [5].

KniHiYyHi BMMagKM MiHHO-BMOYXOBMX MOpPaHEHb A0-
[ATKOBO MiATBEPAKYIOTL, O BUOYXOBI YparKeHHA KULL-
KiBHMKA 4acCTO CynpOBOAXKYIOTbCA KOMBIHOBaHMMMK MO-
LWKOAKEHHAMM, iHDIKOBAHUMM paHaMM, BigKNageHUMM
nepdopaLismn Ta BUCOKMM PU3MKOM 3apPa’KEHHA, O
notpebye 6araTocTyneHeBOro XipypriyHOro MeHeaK-
meHTy [6-10].

TaKMM YMHOM, NiTepaTypPHi AaHi CBigYaTb, LLO BUOYXO-
Ba TpaBMa KMLUEYHUKA XapaKTepU3YETbCA KOMMIEKCOM
NepBUHHMKX i BigTepmiHOBaHMX MOPPOPYHKLIOHANBHMX
YWKOAXKEHb, AKi CyTTEBO BiAPI3HAOTDL ii Big, iHWKX TUNIB
MexaHi4YHOi TpaBmu. [TOEAHAHHA MEXaHIYHOro iMNyabCy,
iwemii, 3ananbHOI BiANOBIAI Ta nNopyweHHsA 6ap’epHoi
dYHKLi CTBOPIOE YHiKaNbHUI NaTOreHeTUYHU Npodine,
WO BMMArae noganblunx GyHAAMEHTANIbHUX Ta KAiHIY-
HWUX AOCNIOKEHb.

Merta gocnig)eHHaA.

BusHaunTh ocobamBocTi KpoBonocTayaHHA i mopdo-
JIOTIYHMX NapameTpiB KULWEYHUKY BifnX LLypiB.

O6’eKT i meTOoaU AOCNIAKEHHA.

[ocniareHHsa npoeeaeHo Ha 20 cTaTeBo3pinmx 6es-
nopoaHux 6innx wypax macoto 180-200 r, AKMX NoAiAUAN
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Ha KOHTPO/IbHY Ta eKCepuMeHTaIbHy rpynu. TBapmHam
KOHTPONIbHOT Fpynu BBOAWAW TIOMEHTAa/NOBUIA HApPKO3
Ta 3pincHioBann ¢ikcauito 6e3 moaentoBaHHA TPaBMMU.
LLlypam eKkcnepMmeHTanbHOI rpynM B yMOBaX TiOMNeHTa-
/IOBOrO HapKo3y BigTBOpOBasM Mogzenb abaomiHanb-
Hoi 6apoTpaBmu. EBTaHasilo mpoBoauAM y TpU 4Yacosi
TOYKW: MPOTATOM MEPLUOi FOAMHWU MiCNA TPaBMYBaHHA,
Ha WwocTy goby Ta Ha YOTMpHAALUATY 06y. Yci maHiny-
NAUiT BUKOHYBanM 3rigHO 3 HOPMaMM F'YMaHHOrO NoBoO-
OYKEeHHA 3 1abopaTOPHMMM TBAapUHAMM, BiANOBIAHO A0
BMMOT EBPOMENCbKOro CniBToBapuCTBa Ta MesibCiHKCbKOT
neknapauii. Nicna nposeaeHHA nanapoToMmii OuiHOBa-
I MaKPOCKOMIYHMIA CTAaH TOHKOI KULLKK Ta BUAyYann ii
NPOKCUManbHUI BiAAiN ANA NOAANbLIONO MiCTONOTIYHO-
ro aHanisy. Npenapatn ¢apbysasn remaToKCMAIHOM Ta
€03MHOM 33 CTAHZAPTHOIO MeToAMKOol. Bumiprosanm
TOBLLMHY KMLLKOBOI CTiIHKW, MapaMeTpu CIN30BOI, M’'A30-
BOTO LUAPY Ta CepO3HOI 0BONOHKK, a TAKOXK LOBKUHY 1
LUMPUHY BOPCUHOK, MNBUHY Ta WMPUHY KpunT. MaTema-
TUYHO-CTAaTUCTUYHY 0BPOBKY pe3ynbTaTiB BUKOHYBANMU i3
3acTocyBaHHAM t-kpuTepito CTbloAeHTa A1A BU3HAYEHHA
[0CTOBIPHOCTI Mi¥KFrpynoBuMX BiAMiIHHOCTEN.

Pe3ynbTati gocnigKeHHs Ta ix 06roBopeHHs.

TOHKa KMLWKa € TPybYaCTMM YyTBOPOM i BOAHOYAC Hal-
OOBLIMM BiAZINOM TPABHOTO TPAKTY CcaBLiB. Y mexax
HALWOro AOC/iIAXEHHS MU NpoaHanisyBaan ocobamBocTi
il KPOBOMOCTAYAHHA Ta BU3HAUYUAM, AK TUN PO3rajnyXeH-
HS apTepianbHUX CYAWH BNAMBAE Ha Nepebir TpaBmaTny-
HUX YLWKOAKEHb LLbOro OpraHa.

BcTaHOBNEHO, WO AiaMeTp TOHKOI KULWKK Yy 6innx
LypiB 3MiHIOETbCA Big 2,8 A0 6,2 MM, y cepeaHbOMy
ctaHoBnauM 4,5+0,4 mm (p<0,05). MoJOBKHA [0BXKK-
Ha opraHa TaKoX Ma€E 3Ha4yHy MiHaumeicTb — Big 809,0
£0 1110,0 mm, i3 cepegHim 3HavyeHHAM 985,517,6 mm
(p<0,05).

KpoBonocTauyaHHsA TOHKOi KULWKKW 3abe3nevyeTb-
€A nepeaHbOK BPUKOBOK apTepieto, AKa MPOXOAUTDb Y
[0Brilt 6pusKi, Todj AK TOBCTA KULLKA OTPUMYE KPOB Bif,
3a4Hboi 6pUMKOBOT apTepil, Lo PO3TalloBaHa Y KOPOTKIl
6puki (puc. 1).

KpaHianbHa Ta KayganbHa 6puKoBi apTepii y 30Hi ne-

QHACTOMOTUYHY MepeXy. 3aBAAKU LbOMY TepmiHanb-
HWIA CErMeHT TOHKOI KMLUKX Ta MOYaTKOBA YacTMHA TOB-
CTOT KMLUKM OTPUMYIOTb KPOB i3 HaceliHiB 060X OCHOBHMX
apTepiasbHUX CTOBOYPIB.

Bia, KpaHianbHOi HpUKOBOI apTepii BigXxoaATb rinKku,
Lo 3abe3neyytoTb KPOBOMOCTaYaHHA TOHKOT KMWKM. Ll
apTepii po3rany»KyTbCA 38 AUXOTOMIYHUM NPUHLUNOM,
YTBOPIOKOYM CYAMHM APYTOro, a Aani ¥ N'ATOro Nopsaaky.
Miaxoanaym 40 KMLLKOBOI CTiHKM 3 60Ky 6puMKOBOTO Kpato,
BOHW YTBOPIOIOTb apTepiasibHi Ayrun, Bif, AKUX CYAUHWU
6e3nocepeaHbO NPOHMKAKOTb Y CTIHKY KMLWKK (puc. 2).

Y NONOBMHWU AOCAIKYBAHUX TBAPMH CrnocTepirana-
€A iHWA BapiaHTHICTb CYAMHHOIO MasloHKa: A0 CTiHKK
KULLKW NiAXOAMAW apTepii A4pyroro Ta TPeTboro nopas-
KY, WO CBiAYMTb Npo 6inbll MaricTpaabHUA TUMN KPOBO-
noctayaHHsA. Lle YiTko BM3Hauanock nig vac ornagy: 3a
OAHAKOBOI AOBXUHN BPUXKI 3MiHIOBaNaACA NPOTAXKHICTb
apTepili NepLIoro 1 Apyroro NOpsAKiBe, a TAKOXK KiNbKiCTb
BE/IMKUX CYAMH, AKi 6e3nocepeHbO BXOAUAU Y CTiHKY
KULLEYHMKA.

Ha Hawy AyMKy, BIiAMIHHOCTI y TMNax apTepianbHOro
3abe3neyeHHsA TOHKOIO KULWEYHMKA He MatoTb iICTOTHOrO
BM/IMBY Hi Ha Nepebir NoCcTTpaBMaTMYHOrO Nepioay, Hi Ha
BiAJaneHi pesynbratu.

FicTonoriyHa XapaKTepPUCTMKA TOHKOrO KMULLUEYHMKA
KOHTPONbLHOI rpynu.

MikpockoniyHe [ocnig»KeHHA TOHKOro BiAAiny Ku-
WEYHUKY Binnx LypiB KOHTPO/bHOI FPynu MOKasano,
WO C/M30Ba, M'A30Ba i cepo3Ha OBONIOHKU CTPYKTYp-
HO PO3BMHEHI, MaloTb YiTKi Mmexi. CansoBa 06010HKa
MICTUTb BOPCMHKM 3HAYHOI AOBXKWUHMU, AKI BUCTYNAKOTb Y
NPOCBITOK MOPOMKHUHWN KULLEYHUKY Ta KPUNTU He3Hau-
HOT rMMbuHW. NoBEepPXHA BOPCUHOK i KPUMT NpeacTaBie-
Ha eHTepouuTammn LUAIHAPUYHOT GOPMKU 3 0BaIbHUMMU
agpamu. Cepes, eHTEPOLUUTIB PO3TaloOBaHi boKkanosua-
HiEeK30KpiHOLITK, HalbiNbLLa KiNbKiCTb AKMX criocTepira-
€TbCA B KpMNTax. Ha gHi KpMNT PO3TaLWOBYOTLCA KAITUHU
MaHeTa 3 ACKPaBO-4epPBOHUMM aUUAODIIBHUMM TPaHY-
namu (puc. 3).

OpfHi€0 3 CTPYKTYPHUX KOMMOHEHTIB CTiIHKWU TOHKOro
KULLEYHUKY € CMCTEMA BOPCMHOK. KpnnTo KMLIKOBI BOp-
CUHKK ABNsA€ coboto AoBractoi Gopmmn BUPOCTU CAU30-

PUCYHOK 1 — ®parmeHT TOHKOTO KULLIEYHUKY 3 BPUIKero PO3CUNHOro Tuny.
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PUCYHOK 2 — ®parmeHT TOHKOrO KULLIEYHUKY 3 6puKeto marictpanbHOro Tuny.

BOi 0060/IOHKM B NPOCBIT TOHKOT KULWIKM, Y BOPCUHKM AKi
CKNa[atoTbCa 3 NYXKOI CNOAYYHOI TKAHWHWM BAACHOI Naac-
TUHKW CIN30BOI 3 MiOLMTaMW NaZKoi M A30BOI TKAHUHW.
BOpCHMHKM BKpUTI eniTeniabHOO NAACTUHKOLO, LLLO YTBO-
peHa OAHOLWAPOBMM UUAIHAPUYHUM eniTeniem sKuin
CKNAJAETLCA 3 TPbOX TUNMIB KNITUH: CTOBMYACTI eniTenito-
UMTM 3 06/1AMIBKOIO, KenmxonoAibHi KNiTuHM Ta eHao-
KpMHOUMUTK. Ha anikaibHWI NoBepxHi cToBNYacTux eni-
TENIOUNTIB OCHOBHMX KITUH eniTeniasibHoi NAaCTUHKMK
BOPCMHOK, 3HAXOAUTbCA TOHKA NOCMyroBaHa obnsamiska
NOMIPHOT ONTUYHOIO LWiNbHICTIO. MiX cTOBNYacTMMu eni-
TenioumMtamm 3 061AMIBKOIO CMOCTEPiraloTbCA Kemoxo-
noAibHi KNiITMHM WO MicTATb HeBenuKi 6asndinbHi aapa,
AKi po3TalwoBaHi 6a3anbHoO. LiuTonnasma 3anoBHeHa ce-
KPeToOpHMMM rpaHynamum nposopa (puc. 4).

KWWKoBi Kpuntu KayboBOi KUWKKM ABNAAM coboto
BY3bKi TpybuacTi BpOCTaHHA eniTenito BnacHoi nnac-
TUHKM CNM30B0OI 060NOHKM KMWKKW. MiKpocKonivyHO eni-
TeniaNbHa NAAacTMHKa KPUMT yTBOPEHa CTOBMYaTMmMe-
niteniountamm 3 061AMIBKOI, CTOBMNYACTI KBITUHWU 6e3
0615MiBKM, KennmxonodibHi KNiTUH, eHAOKPUHOLMTK Ta
KnitHW MNaHeTa. Uutonnasma kpunt mae ouenodinbHy
3ePHUCTICTb. Y cTOBMNYaCTMX eniTeniounTtax 6e3 obaamis-
KM pO3TallOBaHWX Ha AHi KPUNT 6yNM BUABNEHI MITO3HI
KNiTMHW. BucoTa enitenianbHOi NNAaCTUHKM KPUNT MeHLLe
HiXK Y CKNnagi BOPCUHOK.

M’A30Ba NacTMHKA CAM30BOI OOONIOHKM TOHKOI
KULWKKW CKNaaatoTb ragKki m’a3o8i KNiTMHWU. BoHa yTBO-

WeAC

PUcyHOK 3 — CTiHKa TOHKOrO K1LLEYHUKY. 3abapBieHHsA
reMaToKCUAiHOM Ta eo3uHOM. 36inblueHHA: x100.

peHa ABOMA LWapaMu MMALKUX MIOLMUTIB — BHYTPILLHIM
KOCO LMPKYNAPHUM i 30BHILLHIM KOCO NO3A40BXHIM. Mix
M’A30BMMM LLIAPAMM PO3TALLOBAHA MyXKAa CNOAYYHA TKa-
HWHa Y AKiV po3TalloBaHi KPOBOHOCHI, NiMdaTnyHi cyam-
HUW Ta BUABNAIOTLCA HEPBOBI CNJ/IETEHHA.

30BHilLHA cepo3Ha 060/10HKA KAyHOBOI KULLKK fiKa
YTBOPEHA MYXKOK CMOJIYYHOK TKAHWHOM, fKa MOKpU-
Ta me3oTeniem. ApTepiasnbHi KPOBOHOCHI CyAuH po3Ta-
WOBaHi MiX BHYTPILIHIM i 30BHIWHIM Wpamn m’a30B0i1
060/10HKM @ TaKOX LUMPOKO NEeTNAcTe y NiaciM30BOMy
NPOLWapKy i By3bKO NETAACTE Yy BAACHIN NAACTUHLi can-
30B0i 060/10HKK. Big, 0CTaHHbOrO Bigrany»KyTbcsa apTe-
pion, AKi yTBOPIOIOTb CiTKY KanifiApiB HABKOO KMULLKOBUX
KPUNT @ TaKOXK apTepion, AKi BXOAATb Y KMLLIKOBi BOPCUH-
KM Ta GOpMYIOTb CiTKY KPOBOHOCHMX KaninAapis. lemo-
Kaninapu B KULIKOBUX BOPCWMHKaX BiCLLepasibHOro Tuny
3 deHecTpoBaHUMM UMUTOMNAAZMATUYHUMM  AiNAHKAMM
eHpoTenioymtie. femoKaninAapu 3n1MBatoTbCA B NOCTKani-
NAPHiIBEHYNU. BEHO3HI cnaeTeHHA y BNACHIN NaacTUHLI
cnn30B0Oi 060/I0HKN Ta MiACAN30a0i He BiApPi3HAETHCS.
NlimbaTUUHI CYyANHN B KOXKHIl KMLLKOBI BOPCUHLL NOYK-
HAETbCA CNIMNO Ha BepXiBLi LEHTPANbHUMU NiMPaTUYHWU-
MW CyAMHAMM, iKi YyTBOPHOIOTb AiMaTUYHI CneTeHHs y
BNACHilA NNACTUHL cAnM30B0OT 0B60N0HKM, a TaKoX Nlimda-
TUYHI CNNeTeHHA B NiACAN30BiA 060NOHL.

Y cn130Biit 060M10HLi TOHKOrO KULLEYHWUKA A0CAiAHOT
rpynu TBapuH Ha BepxiBKax BOPCMHOK crnocTepiranacs
iHTEHCMBHA AeCKBaMaLlia eHTePOLMTIB B MPOCBIT KMLLEeY-

.

ay 4& i

PUCYHOK 4 — CTiHKa TOHKOro KULWe4HUKy. 3abapBneHHsa
reMaToKCUMNiHOM Ta €03MHOM. 36inblieHHsA: oK x10; 06 x10.
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HWKa. CTpoMa BOPCUH HabpAKAa, B Hi MICTUTbCA BeINKa
KinbKicTb Makpodoaris i nimdpoumTis.

Mpn umtomopdomeTpii eniTenito TOHKOrO KuLey-
HWKa BMCOTA EHTEPOLUTIB BOPCUH B KOHTPOJIbHIW rpyni
CKnagana 24,65 MKm, B neplly roaunHy nicna 6aporpas-
MM CcKnana 26,35 MKM — 306inblUeHHS BUCOTU eHTe-
pouuTiB BOPCUH Ha 6,9%. Bucota eHTepoumuTiB Kpunt
B KOHTPOJIbHIN rpyni cknagana 22,42 MKm, B nepuuy
roanHy nicna 6apoTpasmu cknana 25,34 mMkm — 36inb-
LWEHHA BUCOTM eHTepoumTiB KpunT Ha 13,02%. MNnowa
KeNMXonoAibHUX KNiTUH B KOHTPO/bHIN rpyni cknagana
71,25 MKM?, B nepuly roauHy nicna 6apoTpaBmu cKnana

76,35 MKM? — 36i/bLLUEHHSA NOLLI KeMXONOoAiBHUX Ki-
TWH Ha 7,16%.

BucHoBKM.

Mpy Hawwux [OCNiAKEeHHAX GyN0 BCTAaHOB/EHO LWO
pi3Hi BapiaHTW po3ranyKeHHs GpUKeBUX apTepii, mo-
XYTb CYTTEBO BM/IMBATM Ha Nepebir NocTTpaBMaTUYHOrO
npouecy npu TpaBMaTmM3aL,ii KMLLEYHMKA, Pi3HOI eTiono-
rii. Lle nigTBep)KyeTbCA i 3MiHAMM NPU TICTONOTIYHOMY
DOCNiAMEHHI CTIHKM KULLEeYHMKA.

MepcnekTMBM NOAANBLUNX JOCNiIAMKEHD.

BcTaHOBUTU KopenauinHi 38’A3KM Mix ocobnmsocTs-
MW KPOBOMOCTAYAHHA | 3MiHAMM CTIHKM KMLLIEYHMKA NpU
b6apoTpaBmi.
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OCOB/INBOCTI KPOBOMOCTAYAHHSA TA BYI0OBM TOHKOIrO KULLEYHUKA | MOrO PO/b NMPU BUBYXOBIN
TPABMI

KowapHuii B. B., A6ayn — Orau 1. B., KywHapboBsa K. A., Kosnoscbka . O.

Pestome. BnbyxoBa TpaBma opraHiB YepeBHOI NOPOKHUHU HANEXWUTb A0 HAMBINbLL TAMKKUX i CKNAgHUX BUAIB
NOLIKOAMKEHD, WO CYNPOBOAMKYIOTbCA BMCOKOK NETAbHICTIO Ta 3HAYHUMM AiarTHOCTUYHUMMU TPYAHOLWAMM. KAiHivHi
CnocTepeXeHHA CBiAYaTb, WO Nif Yac BMOYXO-iHAYKOBAHUX YLLIKOAMKEHb YePeBHOI MOPOXHUHM Halibinbw ypasnu-
BMMW BUABNAIOTLCA NOPOXKHUCTI OPraHun, Hacamnepes KUweyHuK. JaHi cBigyath, Wo BMOYXoBa TPaBMa KULLIEYHMKA
XapaKTePU3YETbCA KOMMIEKCOM NEPBUHHUX i BiaTepMiHOBaHUX MOPGODYHKLiOHANbHUX YLWKOAXKEHD, AKi CYTTEBO
BiApI3HAIOTD 1i Bif, iHWKX TUNIB MexaHi4HOi TpaBmu. [TOEAHAHHA MeXaHIYHOro iMNyabCy, iWeMmii, 3ananbHoI Bignosiai
Ta nopyweHHA 6ap’epHoi GYHKL,ii CTBOPIOE YHiIKaNIbHUIA NAaTOreHeTUYHWUI NPodib, WO BUMarae nogaabwnx yHaa-
MEHTAJIbHUX Ta KNiHIYHUX JocnigKeHb. MeTot poboTu 6yno BU3HAYNTM 0COBAMBOCTI KPOBOMOCTAYaHHSA i Mopdo-
JNIOTIYHUX MapameTpiB KULWeYHUKy binnx wypis. JocnigxeHHA NpoBefeHO Ha cTaTeBo3pinmx 6e3nopoaHux 6inmx
wypax macoto 180-200 r, AKMX NOALINNAM HA KOHTPOJIbHY Ta €KCNepPUMEHTaNbHY rpynu. TBapMHaAmM KOHTPOJIbHOI
rpynv BBOAUAN TIONEHTAN0BMI HAaPKO3 Ta 34iicHIOBann diKcaLito 6e3 moaentoBaHHA TpaBmu. LLlypam ekcnepmumen-
Ta/IbHOI FPynM B YMOBAXx TiONEHTa/I0BOro HapKo3y BiATBOPIOBaIM MoAe/b abaomiHanbHOT bapoTpaBmu. EBTaHasio
NPOBOAWAMN Y TPM HACOBI TOUKMU: NPOTATOM MepLLOT FoAMHM NiCAA TPAaBMYBaAHHSA, Ha WOCTY A06Y Ta Ha YOTUPHAZUATY
[06y. Yci MaHinynAauii BUKOHYBaM 3rigHO 3 HOPMamMM r'yMaHHOIO NOBOAMKEHHA 3 1abopaTopHMMM TBapMHaAMK, Bia-
nosigHO 4,0 BUMOT EBPONENCHKOro CNiBTOBAapMCTBa Ta MeNbCiHKCbKOI AeKknapaui.

Y MeXKax Haloro AoCNiAKeHHA MM NpoaHanisyBaamM ocobMBOCTI KPOBOMNOCTa4YaHHA TOHKOTO KMLWEYHMKA Ta BU-
3HAYMAK, K TUMN PO3TaNyKEeHHA apTepiasbHUX CYAMH BMNIMBAE HA Nepebir TPaBMaTUUYHUX YLILKOAMKEHD LbOro opraHa.

Mpn miKpocKoniyHe AOCAIAMKEHHS TOHKOIO BiAAiNy KMWEYHMKY 6inunx wypis, y c1n30Bin 060/10HLI TOHKOIO Ku1-
LeYHMKa AOCNIAHOI rPyNy TBAPWMH Ha BEPXiBKax BOPCUMHOK CnocTepiranaca iHTEHCMBHA AeCKBamMaL,ia eHTepOoLMTiB B
NPOCBIT KMLWeYyHMKa. CTpoMa BOPCUH HabpsaKAa, B Hili MiCTUTbCA BEIMKA KiNbKiCTb Makpodaris i fimdpounTis.

Mpn Hawmx JocnigxKeHHsxX 6yn0 BCTAHOB/IEHO LLO Pi3Hi BapiaHTW pO3rany»KeHHA BpurKeBUX apTepil, MOXKYTb
CYTTEBO BMAMBATM Ha nepebir noctrpaBmaTUUYHOro nepebiry npu TpaBmaTm3alii KMLIeYHWUKa, pisHOI eTnonorii. Lie
NiATBEPXKYETLCA | 3MIHAMM NPU FICTONOTNYHOMY AOCNIAXKEHHI CTIHKM KMLWIEYHMKA.

Kntouosi cnoBa: TpaBHa Tpy6bKa, TOHKA KMLLKA, KMLIKOBA CTiHKA, C/I30Ba 060/10HKA, KPUMTU, BOPCUHKM, Mopdo-
MeTpifi, CYauHM.

PECULIARITIES OF BLOOD SUPPLY AND STRUCTURE OF THE SMALL INTESTINE AND ITS ROLE IN BLAST INJURY
Kosharniy V. V., Abdul — Ogly L. V., Kushnaryova K. A., Kozlovska G. O.
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Abstract. Blast trauma to the abdominal organs is one of the most severe and complex types of injuries,
accompanied by high mortality and significant diagnostic difficulties. Clinical observations show that during blast-
induced injuries to the abdominal cavity, hollow organs, primarily the intestines, are the most vulnerable. The data
show that blast trauma to the intestines is characterized by a complex of primary and delayed morphofunctional
injuries, which significantly distinguish it from other types of mechanical trauma. The combination of mechanical
impulse, ischemia, inflammatory response and impaired barrier function creates a unique pathogenetic profile,
which requires further fundamental and clinical research. The aim of the work was to determine the features of blood
supply and morphological parameters of the intestines of white rats. The study was conducted on sexually mature
outbred white rats weighing 180-200 g, which were divided into control and experimental groups. The animals of
the control group were administered thiopental anesthesia and fixed without simulation of trauma. The rats of the
experimental group were given a model of abdominal barotrauma under thiopental anesthesia. Euthanasia was
performed at three time points: within the first hour after injury, on the sixth day and on the fourteenth day. All
manipulations were performed in accordance with the standards of humane treatment of laboratory animals, in
accordance with the requirements of the European Community and the Declaration of Helsinki.

Within the framework of our study, we analyzed the features of the blood supply to the small intestine and
determined how the type of arterial branching affects the course of traumatic injuries to this organ.

During microscopic examination of the small intestine of white rats, in the mucous membrane of the small
intestine of the experimental group of animals at the tips of the villi, intensive desquamation of enterocytes into
the intestinal lumen was observed. The stroma of the villi was swollen, it contained a large number of macrophages
and lymphocytes.

Our studies have shown that different variants of mesenteric artery branching can significantly affect the course
of post-traumatic course in intestinal trauma of various etiologies. This is confirmed by changes in histological
examination of the intestinal wall.

Key words: digestive tube, small intestine, intestinal wall, mucous membrane, crypts, villi, morphometry, vessels.
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ANATOMICAL BASIS FOR SURGICAL APPROACHES TO THE ELBOW JOINT
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Restoration of elbow joint function after traumatic and degenerative-dystrophic lesions depends on the nature
and mechanism of injury, the degree of involvement of bone, capsular-ligamentous and soft tissue structures, as
well as the presence of concomitant injuries of the neurovascular structures of the upper limb. An important role
in achieving favorable functional results is played by the choice of optimal surgical access to the elbow joint, which
should provide adequate visualization of the affected anatomical areas and the possibility of a full revision of the
articular surfaces. The anatomical justification of surgical accesses during operations on the elbow joint is based
on taking into account the complex topography of the joint, the close location of the main nerves and vessels, as
well as the peculiarities of the spread of post-traumatic changes. To optimize the choice of access, a comprehensive
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