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TOM TAT

Nghién ctru dwa trén phdn tich mdu vt sinh thiét
thu dwoc théng qua md hinh héa tdc rudt non cdp tinh
co hoc trén dong vdt thi nghiém. Mt phwong phdp
dwoc sir dung dé ddnh gid nhitng thay déi vé thé'tich ctia
long mach trén co sé nghién ctru hinh thdi ctia cdc mach
mdu trén mét don vi dién tich ctia nhu mé gan. Theo tién
trién ctia bénh, chiing téi dd phdt hién ra sw khdc biét va
mé hinh chung nhitng thay déi hinh thdi cia hé théng
mach mdu ctia gan so véi thdt nghet va tdc nghén ruét
non cdp tinh (ASBO).

ABSTRACT

The study is based on the analysis of biopsy
material obtained by modeling mechanical acute small
bowel obstruction in experimental animals. A method
was used to assess changes in the volume of the vascular
bed on the basis of a morphometric study of the area of
blood vessels per unit area of the liver parenchyma.
According to the development of the disease, we found
differences and general patterns of regional changes in
the morphofunctional organization of the intra-organ
hemovascular channel of the liver with strangulation
and obstructive acute small bowel obstruction (ASBO).

Introduction

In connection with the development of

Saussure WO, Orci LA, Gutzwiller EM, Morel
P, Ris F, Schwenter F., 2014, Thornblade

surgical technique and anesthesiology, the
number of complex operations on the
organs of the abdominal cavity is growing
and, at the same time, the incidence of
adhesive disease (AD) is steadily increasing
(Ozturk E, Iersel M , Stommel M, Schoon Y,
Broek R and Goor H. 2018, Meier RPH,

LW, Truitt AR, Davidson GH, Flum DR,
Lavallee DC., 2017(Thornblade LW, Truitt
AR, Davidson GH, Flum DR, Lavallee DC).
The overall mortality in AD is from 13% to
55% (Thornblade LW, Truitt AR, Davidson
GH, Flum DR, Lavallee DC., 2017, Catena F,
Saverio SD, Coccolini F, Ansaloni L, Simone
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BD, Sartelli M, Goor HV., 2016). Every year,
more than 1% of previously operated
patients are treated for AD in surgical
hospitals, and 50-75% of patients with AD
develop
obstruction (ACIO), which combines signs
of both strangulation and obstructive
obstruction. Adhesive intestinal
obstruction among all types of intestinal
obstruction is 60-90%, while in 90-94% of
cases it is acute small bowel obstruction
(Ekin Ozturk, Marianne van lersel, Martijn
MW] Stommel, Yvonne Schoon, Richard
RPG ten Broek, Harry van Goor., 2018, Lee
M.]., Sayers A. E., Drake T. M., Marriott P.].,
Anderson I. D., Bach S. P., Bradburn M, Hind
D, Verjee A., Fearnhead N. S., 2019). With
complication of acute commissural small
bowel obstruction with peritonitis,
postoperative mortality is 25-70%, and in
the terminal stage of peritonitis with the
development of toxic-septic shock (TSS)
and multiple organ failure syndrome
(MOFS), mortality reaches 85-100% (Ekin
Ozturk, Marianne van lersel, Martijn MW]
Stommel, Yvonne Schoon, Richard RPG ten
Broek, Harry van Goor., 2018, Thornblade
LW, Truitt AR, Davidson GH, Flum DR,
Lavallee DC., 2017, Lee M. ]., Sayers A. E,,
Drake T. M., Marriott P. |J., Anderson I. D,
Bach S. P, Bradburn M, Hind D, Verjee A,
Fearnhead N. S, 2019).
foregoing, it obviously follows that acute

acute commissural intestinal

From the

small bowel obstruction is an unresolved
problem of modern emergency surgery
(Ekin Ozturk, Marianne van lersel, Martijn
MW] Stommel, Yvonne Schoon, Richard
RPG ten Broek, Harry van Goor., 2018).

One of the early manifestations of
MOFS is the development of liver failure,
which, however, is diagnosed only in the
late stages. Blood containing toxic

substances resulting from ischemic lesion
and/or tissue necrosis of a pathologically
altered small intestine section enters the
liver during ASBO through the portal vein.
Consequently, it is the liver with small
bowel obstruction that is the first organ that
takes the brunt of toxinemia, and with the
development of MOFS, one of the first
manifestations  of  this
complication is the development of liver
failure, which is diagnosed only in the late
stages. The occurrence and development of
acute liver failure (ALF) is the cause of
death of 43-71% of patients with
widespread purulent peritonitis (Cerniy V.,
Turek Z., Parizkova R., 2009, Maronne G.,
Shah VH.,, Gracia-Sancho J., 2016).

The portal vein and its own hepatic
artery enter the liver through a recess
called the portal of the liver, which is
located on the lower surface of the right
lobe closer to its posterior edge (Couinaud
C., 1999, Wohlleber D., Knolle PA., 2016).

The main  function of the
hemocirculatory system in the liver is
transcapillary exchange, carried out by the
endothelium of capillaries,
which receive blood from the interlobular
branches of the portal vein and its own
hepatic artery, providing the supply of
hepatocytes with nutrients, oxygen and
removal of metabolic products (Wohlleber
D., Knolle PA., 2016, Laurie D. DeLeve, Ana
C. Maretti-Mira.,, 2017). Sinusoid walls
normally do not have a basal membrane
and are formed by flat endothelial cells with
large intercellular spaces, which facilitates

formidable

sinusoidal

the transfer of protein-bound substances
from sinusoids, first to the Disse space
located between endothelial
hepatocytes, and then to hepatocytes

cells and
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themselves, and also accelerates the
excretion of lipoproteins and
substances from hepatocytes to sinusoids
(Laurie D. DeLeve, Ana C. Maretti-Mira,,
2017, Yao Ni, Juan-Mei Li, Ming-Kun Liuy,
Ting-Ting Zhang, Dong-Ping Wang, Wen-Hui
Zhou, Ling-Zi Hu, Wen-Liang Lv. 2017).
Blood from sinusoids enters the central
lobular vein, and then into the collective and
hepatic veins, which flow into the inferior
vena cava (Laurie D. DeLeve, Ana C. Maretti-
Mira., 2017, Yao Ni, Juan-Mei Li, Ming-Kun
Liu, Ting-Ting Zhang, Dong-Ping Wang, Wen-
Hui Zhou, Ling-Zi Hu, Wen-Liang Lv., 2017,
Poisson ], Lemoinne S, Boulanger C, Durand
F, Moreau R, Valla D, Rautou PE., 2017). The
outflow of blood from the hepatic lobules is
provided by the central veins, which, when
exiting the hepatic lobules, flow into the
sublobular veins (Cerniy V. Turek Z,
Parizkova R., 2009, Maronne G., Shah VH.,
Gracia-Sancho J., 2016, Wohlleber D., Knolle
PA.,, 2016). When merging, the sub-lobular
veins form the hepatic veins, and they, in
turn, are the efferent vascular system of the
liver. The hepatic veins in the abdominal
cavity are the last branches that the inferior
vena cava takes (Wohlleber D., Knolle PA,
2016). The hepatic veins in the groove area
of the
immediately flow into the inferior vena cava
(Cerniy V., Turek Z., Parizkova R., 2009). In
the classical case, 3 veins (right, middle and

other

inferior vena cava exit and

left) leave the liver, but according to the
literature, the number of liver veins flowing
into the inferior vena cava can reach up to 25
vessels (Wohlleber D., Knolle PA., 2016).

In relation to the liver, 2 groups of
venous anastomoses are distinguished:
hepatofugal (portocaval) and hepatopetal
(portopal).  Hepatofugal
connect the portal vein to the vena cava

anastomoses

system, excluding blood flow through the
liver, and hepatopetal anastomoses carry
blood directly to the liver. Hepatopetal
anastomoses
trunks embedded in the ligaments of the
liver, the largest of which are known as
accessory portal veins (Sappey veins) (Mak
KM, Png CYM., 2019, Michael C. Lowe and
Michael I. D’Angelica., 2016).

The purpose of our work: is to
identify patterns of regional changes in the
morphofunctional organization of the liver
hemocirulatory bed at different periods of
development of strangulation and
obstructive acute small bowel obstruction.

include numerous venous

Materials and methods:

Since the collection of biopsy material
from the liver during acute strangulation
and obstructive small bowel obstruction in
the dynamics of the development of the
disease in patients in the clinic is not
possible by ethical the only
available method of collecting material for
research and objective assessment of
regional changes in the morphofunctional
organization of the intra-organic vascular
bed of the liver at different stages of
development of strangulation and
ASBO is  experimental
simulation of the disease.

criteria,

obstructive

The objects of experimental research in
our work were dogs. This is due to the fact
that the physiology and
morphological structure of the liver of a dog
and a person are closest to each other. The
anatomical structure, physiology and
functions of the digestive system, the main

anatomy,

sources of blood circulation and the path of
blood outflow, the spatial architectonics of
the arterial and venous channels, and,
consequently, the hemocirculatory system
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in the digestive system in dogs and humans
are similar. In addition, a fairly equal
position in the phylogenetic series of dogs
and humans determines the uniformity of
reactions. All this together allows us to
extrapolate the results of the experiment
into clinical research and practice.

The study was performed on 33 adult
mongrel dogs of both sexes weighing 17-20
kg. The experimental part was carried out
in accordance with guidance documents,
such as the “Guide for the Care and Use of
Laboratory Animals of the National
Institute of Health (National Institute of
Health - NIH, Bethesda, USA)” and “Rules for
Working with Experimental Animals,”
approved by the Ethics Committee for
Federal State Treasury Institution “The
Main Military Clinical Hospital named after
Academician NN Burdenko” of the Ministry
of Defense of the Russian Federation and
the local ethics committee of the First
MGMU named after .M. Sechenov.

For 2 animals, the study of the
morphofunctional organization of the intra-
organ hemovascular bed of the liver was
normal. In animals of the second group (12
animals), a strangulation of small bowel
obstruction was simulated for a follow-up
period of 3, 6, 12, and 24 hours, followed by
an analysis of the patterns of regional
changes in the  morphofunctional
organization of the intra-organ liver blood
vessel. In 12 animals of the third group, a
simulation of low obstructive small bowel
obstruction was performed for a follow-up
period of 1, 2, 3, and 6 days and a study was
held of the
morphofunctional organization of the intra-
organ liver hemovascular bed. The fourth,
control group consisted of 7 animals, in

patterns of regional

which the morphofunctional organization
of the intra-organ hemovascular channel of
the liver was studied after laparotomy
without intervention on the vessels and
organs of the abdominal cavity after 3, 6, 12
and 24 hours, as well as after 2, 3 and 6
days. Comparison of the results of the study
in the second and third groups with the
results in the fourth group reveals changes
in the morphofunctional organization of the
intra-organ hemovascular channel of the
liver, caused by acute
obstruction, but not the consequences of
laparotomy in modeling the disease.

small bowel

Modeling of strangulated acute small
bowel obstruction was performed under
anesthesia, ligature application with nylon
thread No. 5 at a distance of 100 cm from the
ileocecal transition to a loop of the small
intestine 15 cm long and its mesentery.

Low  obstructive small bowel
obstruction was modeled by applying a
nylon ligature, squeezing the lumen of the
small intestine without
mesentery, 100 cm proximal to the ileocecal

transition.

involving its

The choice of the observation time was
based on the features of the clinical
manifestations of ASBO. The manifestation
of clinical symptoms of acute strangulation
small bowel obstruction occurs almost
immediately from the moment of
strangulation
accompanied by intense pain,

mesentery of the small intestine is involved

formation and is
as the

in the pathological process, which contains
both blood vessels and a large number of
nerve endings. Patients in this category are
soon seeking medical help and quickly
delivered to medical institutions.
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Obstruction of the lumen of the small
intestine does not occur instantly: for some
time after reducing the diameter of the
lumen of the small intestine, passage of
intestinal contents through the intestine is
possible (in clinical practice, this condition is
called “partial
obstruction”), and the mesentery during
obstructive small bowel obstruction is not
involved in the pathological process. When
the decrease in the lumen of the intestine

often small bowel

reaches a certain critical level, there is a
spastic reduction of its walls, followed by a
complete cessation of passage and the
manifestation of clinical symptoms of acute
intestinal obstruction. Due to the lack of
severe pain, patients in this category, as a
rule, do not seek medical help for a long time.

Research methods included:
1 - experimental design techniques -

modeling of acute strangulation and
obstructive small bowel obstruction;

2 - methods for the study of liver
morphology;

3 - morphometric
assessing the organization of the intra-
organ hemocirculatory channel of the liver;

methods for

4 - statistical analysis of the results of
the study.

The methods for studying
morphology under normal conditions and
after modeling small bowel obstruction
were the same.

liver

We used a method for assessing
changes in the volume of the vascular bed
on the basis of a morphometric study of the
vascular area per unit area of the liver
parenchyma on a histological preparation
when studying the area of the interlobular
arteries, interlobular veins and central
veins of the liver lobules on the square of

the organ parenchyma with an area of
600x103 pm2, the preparations were
stained with hematoxylin and eosin.

Morphometry was performed using
the program "Adobe Photoshop CS3
Extended RUS", "Image Pro", "Image 3.0".
Statistical processing of the results was
carried out by methods of variation
statistics in the programs “Statistica 6.0.
(Stat Soft Inc., USA) ”,“ Atte Stat ”. Results
were considered statistically significantat p
<0.05 (95% accuracy). To assess the
relationship between changes in the HCC
indicators, the Spearman correlation
coefficient (r) was determined. The
dependence of all signs was considered
statistically significant at p <0.05.

The ratio of the volume of the vascular
bed of the portal system, the system of own
hepatic artery and the system of hepatic
veins (central veins of the liver lobules) was
calculated by comparing the calculated
value of the total radius of the vascular bed
using the formula S = nr2, where S is the
area of the vascular bed in the selected
standard area of tissue. The estimated total
diameter of the vascular component in the
assessment of the results is used for greater
clarity and simplification of numerical
indicators (ratio of numbers), since this
indicator is characterized by a strict
mathematical dependence on the area of the
vascular bed.

The results of the study:

Normally, the area occupied in the
preparations of the liver by the interlobular
veins is 33.6 times larger than the area
occupied by the interlobular arteries, and
the area occupied by the central veins of the
liver lobules (system of the inferior vena
cava) is 37.2 times larger than the area
occupied by the interlobular arteries. The
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ratio of the estimated total diameter of the
vascular component of the portal vein
system and the system of own hepatic
artery is 5.8 : 1, the system of the inferior
vena cava and the system of own hepatic
artery 6 : 1 (Fig. 7). From this it follows that
the main role in ensuring blood supply to
the liver belongs to the vessels of the portal
system, and the volume of the central veins
of the lobules of the liver - vessels of the
inferior vena cava basin, is the total volume
of the vascular bed of the portal vein and
vessels of the own hepatic artery basin.

3 hours after the creation of a model
of strangulated ASBO,
interlobular veins compared with the
norm statistically significantly increases
1.62 times and interlobular arteries 2.82
times (Fig. 1, Fig. 2), which corresponds
to the calculated ratio of the total
diameter the vascular component of the
portal vein system and the system of the
own hepatic artery 4.39: 1.

the area of

The area of the central veins of the liver
lobules at this period of the experiment
statistically significantly increases 2.68
times compared with the norm (Fig. 3), and
the ratio of the estimated total diameter of
the vessels of the system of the inferior vena
cava and the system of the own hepatic
artery becomes 5.95: 1.

6 hours after the creation of a model of
strangulated ASBO, dilatation of the vessels
of the arterial link of the HCS is observed, a
statistically significant increase in the area
of the interlobular arteries by 4 times is
observed when compared with the norm
(Fig. 1). is 2.82: 1 (Fig. 2). The area of the
central veins of the liver lobules statistically
significantly 2.73
compared with the norm (Fig. 3), and the

decreased times

ratio of the estimated total diameter of the
vascular component of the system of the
inferior vena cava and the system of the
own hepatic artery becomes 1.85: 1

12 hours after the formation of acute
strangulation small bowel obstruction, the
area of interlobular arteries statistically
significantly increases by 1.55 times when
compared with the norm (Fig. 1) The area
of interlobular veins at this period of the
experiment when compared with the norm
decreases by 1.09 times, which corresponds
to the ratio of the estimated total diameter
of the vascular component of the portal vein
system and the system of the own hepatic
artery is 4.45: 1 (Fig. 2)

At this time of the experiment, the
area of the central veins when compared
with the norm increases statistically
significantly 1.54 times (Fig. 3), and the
ratio of the estimated total diameter of
the vascular component of the system of
the inferior vena cava and the system of
the own hepatic artery is preserved, as
with the norm of 6.08 :1,

The area of interlobular arteries when
compared with the norm statistically
significantly increases by 3.63 times (Fig.
1). The area of interlobular veins at this
period of the experiment compared with
the norm is statistically significantly
(Fig. 2), which
corresponds to the ratio of the estimated
total diameter of the vascular component of

the volume of the portal vein system and

increased 1.92 times

the hepatic artery system 4.22: 1.

The area of the central veins in the
lobules of the liver compared with the
statistically  significantly
increased 2.59 times (Fig. 3), and the ratio
of the estimated total diameter of the

norm is
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vascular component of the system of the
inferior vena cava and the system of the
own hepatic artery becomes 5.15: 1.

1 day after the
obstructive ASBO, when compared with the

simulation of

norm, the area of interlobular veins did not
statistically significantly increase 1.19 times,
the interlobular arteries 1.18 times (Fig. 6.7),
which corresponds to the ratio of the
estimated total diameter of the vascular
component of the portal vein system and the
hepatic artery system 5.82: 1.

The area of the central veins at this
period of the experiment, when compared
with the norm, decreased 1.17 times (Fig.
8), and the ratio of the estimated total
diameter of the vascular component of the
inferior vena cava system and the hepatic
artery system becomes 5.19: 1.

2 days after modeling of acute
obstructive small bowel obstruction, the
area of interlobular arteries decreases
statistically significantly compared with
the norm by 1.38 times. (fig. 4). The area of
interlobular veins compared with the
norm is statistically significantly reduced
by 1.48 times, which corresponds to a ratio
of the estimated total diameter of the
vascular component of the portal vein
system and the system of the own hepatic
artery 5.61: 1 (Fig. 5).

At this period of the experiment, the
area of the central veins of the liver
lobules increases 1.15 times compared to
the norm (Fig. 6), and the ratio of the
estimated total diameter of the vascular
component of the system of the inferior
vena cava and the system of the own
hepatic artery becomes 7.71: 1.

When obstructive acute small bowel
obstruction is formed 3 days after the start

of the experiment, when compared with
normal values, the area of interlobular
arteries statistically significantly increases
by 1.55 times (Fig. 4). The area of
interlobular veins at this period of the
experiment compared with the norm is
statistically significantly increased 1.49
times, which corresponds to a ratio of the
estimated total diameter of the vascular
component of the portal vein system and the
own hepatic artery system of 5.68: 1 (Fig. 5).

The area of the central veins of the liver
lobules after 3 days from the start of the
experiment is statistically significantly reduced
compared to the norm by 3.15 times (Fig. 6),
and the ratio of the estimated total diameter of
the vascular component of the system of the
inferior vena cava and the system of its own
hepatic artery becomes 2.76: 1.

6 days after the formation of
obstructive ASBO, there is a statistically
significant increase in the area of
interlobular arteries by 1.27 times when
compared with normal values (Fig. 4) At
this period of the experiment, the maximum
statistically significant decrease in the area
of interlobular veins compared with the
norm is 4.11 times, which corresponds to
the ratio of the estimated total diameter of
the intra-organ vascular component of the
portal vein system and the system of the
own hepatic artery 2.54: 1 (Fig. 5). The area
of the central veins after 6 days from the
start of the experiment is statistically
significantly reduced by 1.37 times
compared with the norm (Fig. 6), and the
ratio of the estimated total diameter of the
vascular component of the system of the
inferior vena cava and the system of the
own hepatic artery becomes 4.62 : 1.
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Conclusion:

When modeling strangulated ASBO, the
mesentery of the small intestine is involved
in the pathological process, which is a
powerful stress effect.

After 3 hours after the formation of
strangulated ASBO, a decrease in blood flow
to the liver flowing from the organs of the
abdominal cavity, including
pathologically altered portion of the small
intestine,
generalized stress mechanism of shock
ischemia of the gastrointestinal tract,
justified by severe pain when the injured
loop of the small intestine is involved in the
pathological process of the mesentery, and
a compensatory regulatory mechanism
aimed at limiting the flow of toxins into the
liver. The area of central veins naturally
increases due to an increase in blood flow
through the interlobular arteries.

from a

is observed. This can be a

6 hours after the creation of a model of
strangulated ASBO, we observe an increase
in arterial blood supply to the liver and a
decrease in blood flow through the portal
vein system, which occurs due to reflex
spasm of arterial vessels of the shock organ
(small intestine). Therefore,
increase in the significance of the arterial
component of blood circulation, an even

with an

more significant decrease in the flow of
blood to the liver flowing from the
organs, including from the
pathologically altered portion of the small
intestine and from the zones of reactive

abdominal

changes in the organs of the abdominal
cavity and peritoneum, characterizing the
initial stage, is observed. development of
peritonitis. The area of the central veins
naturally decreases due to a decrease in
blood flow through the portal vein system.

12 hours after the formation of
strangulated ASBO, the area of interlobular
arteries decreases, which
generalized spasm of the vessels of the
large circle of blood circulation with
spread to the vessels of the celiac trunk.
The decrease in blood supply to the liver
through the portal vein system at this time
of the experiment provides a decrease in
the flow of toxins into the liver from the

indicates a

necrotic small intestine.

24 hours after the formation of
strangulated ASBO, vasodilation of the
arterial collector is observed, most likely
due to toxic damage to the central neuro-
regulatory vascular mechanism, and an
increase in venous inflow through the
portal vein system, which increases the
venous outflow through the central veins of
the liver lobules, which are the initial link in
the lower pool vena cava (Fig. 8).
Consequently, there is a relative increase in
intra-organ blood circulation both due to
arterial inflow and due to an increase in
blood flow to the liver, flowing from the
abdominal including from a
pathologically altered portion of the small
intestine. An increase in intra-organ blood
circulation both due to arterial inflow, and

organs,

due to an increase in portal inflow, leads to
an increase in the area of central veins.

During the formation of obstructive
ASBO after 1 day, statistically significant
morphofunctional
organization of the hemocirculatory bed in
the liver are not observed.

changes in the

2 days after the simulation of
obstructive ASBO a generalized spasm of
arterial vessels of the large circle of blood
circulation occurs, which is accompanied by

a decrease in blood flow to the liver both
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through the portal vein system and along
the interlobular arteries from the system of
its own hepatic artery, which indicates
organ ischemia, which may to be the basic
basis for the violation of the functional
activity of hepatocytes and, consequently,
the development of functional liver failure
in general. An increase in the area of central
veins, taking into account a decrease in
blood flow through the arterial link of the
HCS and portal vein, may indicate an
increase in hypertension in the inferior
vena cava due to the attachment of the
compartment syndrome - an increase in
intra-abdominal  pressure, which is
accompanied by difficulty in the outflow of
blood from the hepatic veins to the inferior
vena cava vein.

After 3 days from the start of the
experiment, in our opinion, a significant
decrease in the area of the central veins of
the liver lobules against the background of
vasodilation of the interlobular arteries and
interlobular veins indicates the opening of
non-normal (hepatofugal)
porto-caval anastomoses and a change in
the direction of blood outflow from the
pathological focus in the thin the intestine
bypassing the portal vein system (Fig. 9).
This
hemocirculation may also be the result of

extraorganic

mechanism of redistribution of

the development of a compartment during
ASBO syndrome, with hypertension in the
system of the inferior vena cava. Due to the
fact that this mechanism of redistribution
of blood
generalization of toxic substances to
other organs and systems bypassing the
intra-organ hepatic blood flow and,
accordingly, eliminating the detoxifying
function of the liver,
created for the development and

circulation ensures the

conditions are

progression of MOFS, and vasodilation of
the arterial and venous collectors is more
likely , due to toxic damage to the central
regulatory vascular mechanism.

6 days after the formation of
obstructive ASBO, vasodilation of the
arterial collector is observed, which is most
likely due to toxic damage to the central
regulatory vascular mechanism. The area of
the central veins also decreases due to a
sharp decrease in blood flow through the
portal vein system. At this period of the
experiment, the maximum statistically
significant in the area of
interlobular veins arises in comparison
with the norm. Considering that the portal
vein system is the main intra-organ blood
in the liver, a significant
decrease in blood flow through this system
indicates increasing liver ischemia with
subsequent progression of impaired
function and, consequently, blockade of the
detoxifying liver,
generalization of toxinemia, which, in turn,
leads to to the development of functional
insufficiency of other organs and systems.

decrease

circulation

function of the

Consequently, with the development of
strangulated ASBO, due to severe pain, even
with the rapid development of clinical
symptoms of peritonitis, during the first days
of the development of the disease, there are no
significant changes in the morphofunctional
organization of the intra-organ vascular bed in
the liver. In the formation of obstructive ASBO,
despite the absence of manifesting clinical
manifestations of acute intestinal obstruction,
the appearance of a hemocirculatory basis for
the formation of liver failure and the
development of MOFS is noted already from 2
days, which requires intensive preoperative
preparation and corrective therapy in the
postoperative period.
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Fig 1. Strangulation intestinal
obstruction. Area of interlobular arteries
per unit area of 600x103 um?2

Fig. 2. Strangulation intestinal
obstruction. Area of interlobular veins per
unit area of 600x103 pm?

Fig. 3. Strangulation intestinal
obstruction. Area of the central veins per
unit area of 600x103 pm?

Fig. 4. Obturating intestinal
obstruction. Area of the central veins per
unit area of 600x103 pm?2

Fig. 5. Obturating intestinal
obstruction. Area of interlobular veins per
unit area of 600x103 pm?2

Fig. 6. Obturating intestinal
obstruction. Area of the central veins per
unit area of 600x103 um?

Fig. 7. Histological preparation of the
dog’s liver. Norm. Hematoxylin and eosin
stain. Magnification x100.

Fig. 8. 24 hours of experimental
strangulation small bowel obstruction.
Pronounced plethora of the central and
interlobular veins. Swelling of the stroma.
Hematoxylin and eosin stain. X100
magnification

Fig. 9. 3 days of experimental low
obstructive small bowel obstruction.
Pronounced plethora of interlobular veins.
Swelling of the stroma. Hematoxylin and
eosin stain. Magnification x100.
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