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Abstract  The authors report that the population with intestinal stoma is increasing all over the world, where the 

structure of diseases is mainly represented by colon cancer - 74.7%, trauma - 11.7%, complications of benign intestinal 

tumors - 6.5% and inflammatory diseases - 7.1%. However, the elimination of the stoma and the implementation of surgical 

rehabilitation in this group of patients is overshadowed by the high incidence of anastomotic leakage (AL), reaching up to 

20-30% with a fatal outcome of 6-35% and has no tendency to decrease. None of the known methods of forming 

ileotransverse anastomoses completely satisfies surgeons. In this regard, the authors, analyzing the literature data, conclude 

that the development and improvement of diagnostic and treatment algorithms and new methods of forming interintestinal 

anastomoses, which simultaneously model the ileocecal closure apparatus, is far from its final resolution and requires 

further research in this direction.  
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1. Introduction 

With intestinal stoma is increasing worldwide due to the 

continued growth of intestinal diseases [45,51]. In the Russian 

Federation alone, their number reaches 180 thousand people 

[40]. According to summary statistics provided by a number 

of researchers, the structure of diseases that cause the 

formation of intestinal stoma is represented by colon cancer 

- 74.7%, trauma - 11.7%, complications of benign intestinal 

tumors - 6.5% and inflammatory diseases - 7.1% [25,43,62]. 

According to Akhmetzyanov F.Sh. et al. [4] and Amineva 

E.M. et al. [3], in these conditions in 50-70% there is a need 

for emergency surgery, and the resulting complications 

cause high mortality [43]. 

Elimination of the stoma and implementation of the recovery 

stage takes a leading place in the surgical rehabilitation of 

this group of patients [12,25]. 

The problem of the high incidence of failure of the formed 

interintestinal anastomosis remains alarming, reaching up  

to 20-30% [48] with the development of death in 6-35% of 

cases [19,53] and has no tendency to decrease [18]. 

Specialists involved in intestinal surgery know that ostomy 

patients often suffer from ostomy complications, are disabled, 

self-isolate from people around them, have a decreased 

social status and are in a state of neuropsychological stress.  
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This circumstance forces patients to insist on the speedy 

elimination of the ileostomy and the restorative stage of the 

operation. However, the implementation of the recovery 

stage is traditionally considered the most difficult and often 

poses the risk of developing life-threatening complications 

and mortality [15,50,58]. 

Currently, the development and implementation of new 

methods for forming intestinal anastomoses using double-row 

and single-row intestinal suture techniques continues 

everywhere, and their comparative assessment is also carried 

out. All of them are aimed at improving the results of 

surgical treatment, where the priority is to eliminate the 

failure of the sutures of the interintestinal anastomosis,    

as a life-threatening complication with the development of 

peritonitis and often leading to death. However, until now, 

researchers have not come to a consensus on the advantage 

of a certain method, as well as the suture technique [2,19,52]. 

At the same time, the frequency of postoperative complications 

remains high [39], which worsen the surgical rehabilitation 

of patients with ileostomies, which reduces the quality of 

life and social adaptation [17,44]. 

Surgical rehabilitation of patients who have undergone 

various surgical interventions is one of the priorities of 

modern surgery. There are a large number of modifications 

and options for interintestinal anastomoses. According to 

the means used, manual and mechanical seams are distinguished; 

according to the number of rows of seams - single-row and 

multi-row; according to the method of formation - “end to 

end”, which can be circular and ¾  according to Melnikov, 
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“side-to-side”, “end-to-side”; in relation to the direction   

of the intestinal stream - isoperistaltic and antiperistaltic. 

With intra-abdominal location of ileo-ileoanastomosis, the 

complication rate reaches 30% with mortality in the range 

of 0.1-4.0% [61]. The stapler method of forming an anastomosis 

leads to a reduction in blood flow by more than 40%, while 

with the manual method this figure does not exceed 10%. 

The negative aspects also include the increased cost of 

intervention due to the use of two or more cassettes [60].  

It should be noted that a large number of clinical and 

experimental studies have been devoted to the study of the 

characteristics and features of anastomoses [30].  

For malignant lesions of the colon and some severe 

inflammatory lesions of the ileocecal region, the main 

method of treatment is right-sided hemicolectomy. At the 

same time, leading importance is attached to the formation 

of an optimal small-colic anastomosis, which should be 

simple in technique, hermetic and physiological [15,41]. 

Ileotransverse anastomosis (ITA) is one of the most complex 

types of interintestinal anastomosis. The difficulties that 

arise when performing ITA between are caused not only   

by the connection of intestines of different function and 

diameter, but also by the desire to compensate for the 

function of the ileocecal angle. More Kaspar Bauginius, 

who was the first to describe the anatomical formation at 

the border of the ileum and cecum in 1579, attached great 

functional significance to it. The valve of Bauhin, being a 

sphincter and valve, prevents regurgitation of the contents 

of the large intestine into the small intestine [11,22,28]. 

A number of studies have clarified that the Bauginian 

valve plays the role of a mechanical barrier and sphincter, 

which prevents the return of intestinal contents. Removal of 

the ileocecal angle with the subsequent formation of ITA 

leads to a characteristic symptom complex. At the same 

time, due to its anatomical features, the ileocecal region   

is the place where various pathological processes and 

functional disorders are most often localized. In this regard, 

surgeons are often forced to perform operations that involve 

removal of the ileocecal region along with the bauhinium 

valve [29]. 

It is noted that the failure of the sutures of intussusception 

anastomoses develops less frequently, due to an increase in 

the zone of serous juxtaposition, than when forming 

interintestinal anastomoses using traditional methods [47]. 

When forming interintestinal anastomoses after right-sided 

hemicolectomy, careful adaptation of the mucous membranes, 

wide comparison of the serous membranes and prevention 

of possible regurgitation are important [13]. 

According to Popov V.M. [38], X-ray studies have 

shown that regurgitation, observed due to insufficiency of 

the bauginian valve or its absence due to resection without 

formation of the valve, leads to long-term digestive disorders. 

Thus, inflammatory phenomena may develop in the 

terminal part of the small intestine, as well as complications 

such as diarrhea, metabolic disorders, anemia, flatulence, 

and profuse diarrhea. Significant disturbances in protein, 

carbohydrate and mineral metabolism may also occur [22]. 

When forming small-colic anastomoses, in addition to the 

need to preserve the passage through the anastomosis and 

its mechanical and biological consistency, it is necessary to 

simulate the lost valve function of the ileocecal apparatus 

[8]. The basic elements and principles of operation of this 

device are now quite well studied [8]. However, in practice, 

to date, end-to-end and longitudinal lateral small-colic 

anastomoses that do not have valve properties are most 

often used. The failure rate of such small-colic anastomoses 

is 2.6-15.5%, and mortality varies from 2.9% to 13.3%, reaching 

50% in peritonitis [1]. The absence of valve properties in 

the anastomosis leads to the reflux of colonic contents into 

the small intestine and provokes the development of reflux 

enteritis, intestinal dysbiosis [33], malabsorption syndrome, 

and excess colonization of the small intestine [5]. The 

quality of life of surviving patients in the long-term period 

remains low [37]. 

In general, a number of studies have been devoted to 

small-colic anastomoses with the creation of a valve apparatus 

function similar to the ileocecal one [8,41]. However, as 

experience shows, they are not without some disadvantages 

[1]. The best ligature method for forming an intestinal suture is 

considered to be a single-row suture. Manual single-row 

suture, with the correct technique, gives a lower percentage 

of complications (2.0%) compared to double-row sutures 

(5.3%) [16]. A widespread option for a double-row suture 

in surgery is considered to be the Mateshuk -Pirogov and 

Mateshuk-Lambert method. However, even the second row 

of sutures does not guarantee a violation of the tightness of 

the anastomosis, which is observed within 12.7% in planned 

surgery and 25% in emergency surgery [32]. In this regard, 

various protection methods are being developed [16]. 

Radical surgical treatment of cancer of the right half of 

the colon, as a rule, ends with the formation of a primary 

ileotransverse anastomosis (ITA) [26]. Removal of the 

ileocecal section, which in its essence is a valve apparatus 

of absolute barrier action, regulating the portion of the 

contents of the small intestine into the large intestine and 

protecting the small intestine from the reflux of aggressive 

colonic contents saturated with bacterial flora, leads to 

serious disorders of the functions of the digestive tract:  

the development of secondary enteritis, dysbacteriosis,   

the occurrence of syndromes of excessive colonization of 

the small intestine and malabsorption [5]. Prevention of 

these disorders lies in the method of formation of the ITA, 

which in functional terms should correspond to the ileocecal 

apparatus. 

The accumulation of experience in performing 

right-sided hemicolonectomy has shown the need to search 

for options for small-colon anastomoses in connection with 

the loss of the ileocecal valve. Functional results after this 

operation largely depend on the type of ileotransverse 

anastomosis formed [8]. 

In terms of its structure, the ileocecal region represents a 

single anatomical formation in which all its components are 

in strict interrelation [8]. This is an important reflexogenic 

zone that provides a functional relationship between the 
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stomach, small and large intestines, as well as the liver and 

pancreas. In the terminal section of the small intestine, the 

processes of digestion and absorption of fats, proteins, 

carbohydrates, most vitamins and a number of macro- and 

microelements are mainly completed. In the initial part of 

the colon, absorption of water and electrolytes dissolved in 

it occurs especially intensively. The microflora of the colon 

partially synthesizes the vitamins necessary for the body. 

The function of the ileocecal region is multifaceted; it is one 

of the regulators of the gastrointestinal tract [8,10]. 

The variety of methods for anastomosing the small intestine 

with the large intestine indicates surgeons' dissatisfaction 

with the results of these operations. Many patients who 

have had right-sided hemicolectomy (HGE) is accompanied 

by dyspeptic symptoms, which causes significant inconvenience 

and reduces the quality of life. Loss of function of the 

ileocecal region and the right half of the colon leads to 

various digestive disorders. Therefore, small-colic anastomoses 

should replenish the functions of the resected bauhinium 

valve and improve long-term results [9,56]. 

Currently, the attention of surgeons is attracted by 

invagination ileotransverse anastomosis, which is reflected 

in the development of sphincter-preserving approaches to 

treatment [36,56]. One of the most well-known methods of 

such an anastomosis is intussusception anastomosis by 

Ya.D. Vitebsky [14]. 

The introduction of intussusception anastomoses in various 

modifications into surgical practice has improved functional 

results. At the same time, a number of controversial, 

insufficiently resolved and controversial issues remain, 

which raises an urgent need to develop new methods that 

would contribute to the correction of these disorders [20,41]. 

Single-row method is considered highly functional reservoir 

-valvular ileotransverse anastomosis (ITA) of the “end to 

side” type [14]. However, in this case, conditions for 

decompression of the afferent loops of the intestine are not 

created; degenerative processes take place in the “proboscis” 

and disturbances in the propagation of the action potential 

along the length of the intestine [27]. 

Proponents of the formation of end-to-end ITAs justify 

their choice by the reduction in length and the absence of 

intestinal stumps, which, accordingly, reduces the likelihood  

of suture failure. However, technical problems also arise. 

To eliminate the difference in intestinal diameter, a number 

of surgeons prefer corrugated sutures [23]. At the same time, 

in the area of the terminal anastomosis, intestinal motility 

does not change, neuro- and myogenic transmission of 

impulses through the anastomosis are preserved [54]. 

Despite the fact that side-to-side ITAs are considered 

technically simple by most surgeons, they are considered the 

worst in terms of both reliability and functional quality. 

However, this type of anastomosis is still widely used in 

clinical practice. And when removing the end enterostomy, 

the anastomosis can only be formed as a “side to side” type [21]. 

In any ligature suture, injury to the intestinal wall occurs, 

penetration of microflora through ligature channels, intertissue 

gaps, which can lead to the development of an acute 

inflammatory reaction, and even biologically active surgical 

threads impregnated with antibiotics do not guarantee against 

complications, especially in urgent surgery [21,35]. 

The use of a mechanical suture led to a 1.5-2 times 

reduction in the incidence of postoperative complications 

compared to manual suture. At the same time, a mechanical 

suture, compared with manual sutures, reduces the risk of 

developing small intestinal obstruction by 44% [50,59]. 

Along with the undeniable advantages, a mechanical 

suture also has significant disadvantages associated with the 

need to create an additional hole for inserting a stapler, the 

appearance of a rigid circular ring, prolonged removal of 

metal staples, crushing of the submucosal and muscular 

layers, and infection of the thickness of the intestinal wall 

[2,42]. 

All this encourages surgeons to conduct research aimed 

at identifying possible risk factors for anastomotic leakage 

(AL) and develop measures to prevent this complication. 

Historically, surgeons used the technique of stoma formation 

to reduce the likelihood of developing anastomotic leaks, 

however, at present, there is no clear position on this issue 

[46,55]. The volume of intraoperative blood loss also turned 

out to be an independent risk factor for the development of 

AN [55]. 

It should be noted that no significant difference in the 

incidence of leakage between hardware and manual anastomoses 

was obtained. Despite the optimistic first results, modern 

compression devices have not become widespread, and the 

company that manufactured them was closed [24]. 

In a randomized controlled trial, a significant increase  

in the incidence of anastomotic leakage was found in the 

group with end-to-end anastomosis, when compared with 

side -to-end anastomoses [57]. There are surgeons who, 

after right-sided hemicolectomy, prefer the formation of a 

U-shaped (T-shaped) small-colic anastomosis [32,42]. 

The complexity of the problem lies in the anatomical and 

physiological characteristics of the anastomosed loops of the 

small and large intestine [34]. To this day, some surgeons 

form a small colonic anastomosis after performing PGCE 

[49]. Others, at the first stage, ileostomy is performed, and 

at the second stage, PGCE is performed with anastomosis 

[32,42]. 

So, the formation of an ileostomy poses a number of  

vital questions for the patient regarding competent care of 

the stoma, prevention of complications on its part, rational 

employment, and new relationships in the family. All this 

emphasizes not only the medical, but also the social 

significance of the problem. Intussusception anastomoses 

are in many ways superior to conventional small-colic 

anastomoses in their reliability and asepticity [7]. 

2. Conclusions 

Despite the more than 100-year history of ileostomy and 

a fairly wide range of indications for performing this operation, 

a number of important aspects of the physiology, structure 

and function of ileostomy have not been sufficiently studied. 
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Scientific research by surgeons in this area is, as a rule, 

devoted to the treatment of patients with a certain nosological 

form of the disease (diffuse polyposis coli, nonspecific 

ulcerative colitis, Crohn's disease, etc.). Only a few authors 

partially address the problem of surgical rehabilitation of 

non-leostomy patients. At the same time, the arsenal of 

restorative and RVO aimed at eliminating ileostomy is 

constantly expanding. Since none of the known methods of 

forming ITA anastomoses completely satisfies surgeons, 

which is especially important in patients with ileostomy 

after urgent bowel diseases. 

So, despite the enormous progress in intestinal surgery, 

the development and improvement of therapeutic and 

diagnostic algorithms and new methods for the formation  

of interintestinal anastomoses, which simultaneously model 

the ileocecal closure apparatus, is far from its final 

resolution. Resolving these issues is a priority, which was 

the reason for conducting this study. 
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