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ABSTrAcT

Even though there are some data from studies conducted in recent years, but a number of ques-
tions, related to pathogenesis of intestinal obstruction including morphological changes in intestinal 
wall, acid-base and water-electrolyte imbalances, as well as issues regarding changes in microcircu-
lation in intestinal wall, still remain poorly studied and contradictory.

 The paper presents a new model of obstructive acute intestinal obstruction aimed at multifaceted 
study of pathogenesis main elements: cytoangioarchitectonics of large and small intestine walls in 
areas of obstruction and in perifocal parts (morphological and morphometric analysis), immuno-
logical component of regional inflammatory reaction defining topical features of B and T cell popula-
tions distribution, in constitutive structural components of small and large intestines (immune mor-
phological analysis), the role of fibronectin in formation of regenerative proliferative processes.

The created model is maximally brought to real conditions faced by clinicians while treating pa-
tients with intestinal obstruction. This method is relatively simple to implement, excludes the applica-
tion of general anesthesia, as well as pre-surgical intervention on the intestine. At the same time, 
given model allows to mimic not only an acute intestinal obstruction without opening the abdominal 
cavity, but also to regulate the degree of obstruction and to restore the patency of intestinal tube, if 
needed.

Thereby, the offered method gives the opportunity to investigate the nature of pathological and 
hemocirculatory changes both in intestines and in the body as a whole, not only in dynamics of the 
disease development, but also in removal of obturation.
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(IO), including obturation, strangulation, adhesive 
intestinal obstructions, have been developed quite 
intensively. Particularly, many works have been 
presented on experimental models of obstructive 
IO [Fastova I. et al., 2008; Kurmashev A., 2010; 
Kirsa E., 2011; Petrov А., 2012; Herasymyuk I., 
Shkrobot L., 2013; Tsarkov I., 2013].

In all the above-mentioned works, the experimen-
tal model of obturation IO was reproduced by either 
ligation or a ring on the visualized large intestine 
leading to vascular compression of the intestinal wall 
and its mesentery. Access was made either by pre-
sacral cut or laparotomy. All the mentioned opera-
tions were performed under general anesthesia.

General anesthesia, preliminary laparotomy or 
pre-sacral cuts, blood circulatory disorders of the 
intestinal wall would, to some extent, distort organ 
changes when modeling AIO. Besides that, in pre-
sented works it is impossible to eliminate repro-
duced IO, without additional surgical interference. 
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In studies on pathological mechanisms of acute 
intestinal obstruction (AIO), in order to develop ef-
fective methods for treatment of complications, the 
study of changes in laboratory animals and experi-
mental assessment of effectiveness for different med-
ical technologies on the particular pathological state 
model is a generally recognized approach [Lopukhin 
Yu., 1978; Parks D. et al., 1982; Shalimov S. et al. 
1989; Chupris V., 2009; Petrov А., 2012].

In the early 19th century experimental surgery 
was established as a separate branch of fundamen-
tal surgery. In particular, numerous works dedi-
cated to scientific-methodological approaches to 
reproduce various forms of intestinal obstruction 
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Thus, in the above-cited works it has not been pos-
sible to study organ changes after the recovery of 
permeability of the intestinal tube.

For a multifaceted study of AIO pathogenesis el-
ements it is necessary to create a model that would 
exclude influences of general anesthesia and surgi-
cal trauma (laparotomy with subsequent traumatiza-
tion of the intestinal wall) on animals. Only in terms 
of such experiment one may claim that all organ 
changes are the result of AIO development.

At the chair of operative surgery and topographic 
anatomy of YSMU a model of AIO has been devel-
oped by type of low obstructive large intestinal ob-
struction, created without dissection of the abdomi-
nal cavity, with a high degree of the reproducibility 
of the pathological process, with the aim to study 
the following basic AIO pathogenesis elements: cy-
toangioarchitectonics of large and small intestines 
walls, in areas of obstruction and perifocal parts, 
(morphological and morphometric analysis), immu-
nological component of the regional inflammatory 
reaction defining  topical features of B and T cell 
populations distribution in constitutive structural 
components of small and large intestines (immune 
morphological analysis), the role of fibronectin in 
formation of regenerative proliferative processes.

The experimental study was implemented on 
white out bred rats. Foley catheter (Ch 8) was used 
for reproducing low-obstructive intestinal obstruc-
tion by inserting it into the rectum through anus at 
a depth of 4-6 cm. Physiological solution in the 
amount of 0.5-1.5 ml was injected through the in-
stillation port. Given depth and the amount of in-
jected solution provided development of low-ob-
structive intestinal obstruction that has been set in 
preliminary experiments (Fig. 1).

The catheter was fixed by purse-string seam 
(prolen 4-0) to sphincter of the rectum under local 
anesthesia. Afterwards, gypsum swaddling of the 
animal was performed, so that it could not damage 
the catheter (Fig. 2). Animals were under dynamic 
observation during 3-5 days (Fig. 3).

 On days 3-5 the animals developed clinical 
signs of intestinal obstruction: absence of feces, 
enlargement of bdomen, and some of the animals 
were vomiting. Animals were anxious and aggres-
sive. All the animals were put under Nembutal an-
aesthesia through decapitation on days 3-5 after 
beginning of the experiment. In visualization the 
following signs of intestinal obstruction were 
found: part of the large intestine above the obstacle 

figure 1. Stage of catheter insertion into anus with 
subsequent fixation.

figure 2. Stage of gypsum swaddling of the animal.

figure 3. Animal after the gypsum swaddling.
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was increased in diameter due to congestion of in-
testinal content, with hard-elastic consistency 
(feces), a small amount of serous fluid was found 
in abdominal cavity, which was mainly located in 
the pelvic area. Edema and hyperemia of the intes-
tinal, as well as numerous small focal extravasa-
tions were observed.

 Mesentery vessels were thrombosed in some 

places. At the site of intestine localization the peri-
toneum was hyperemic, edematous (Fig. 4a,b). 
Signs of intestinal wall necrosis were not observed.

Thereby, the offered method gives the opportunity 
to investigate the nature of the pathological and he-
mocirculatory changes both in the intestines and the 
body as a whole, not only in the dynamics of the dis-
ease development, but also in obturation elimination.

figure 4. Hyperemic part of the large intestine increased in volume localized above the obstacle: a) macro prepara-
tion of large intestine; b) fragment of the introduced macro preparation.
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