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FEATURES MORPHOLOGICAL BASES OF COLON RESECTION IN 

CHILDREN 
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Abstract: Surgical correction of colon pathologies is a necessary treatment 

measure. Operative, surgical correction is often subject to congenital and acquired 

pathologies of the colon in children, which are accompanied by resection of one or 

another part of the intestine.Despite the developed strategy for colon resection, 

postoperative complications remain the subject of discussion between domestic and 

foreign experts, which forces us to look for the cause of unsuccessful results and 

indicates the presence of shortcomings in the resection criteria.Improving the 

methods of surgical interventions, taking into account the anatomical and 

physiological characteristics of the colon, is one of the promising areas of research. 

Keywords: anorectal region, colon, resection, white laboratory rats, 

reconstructive and recovery operations. 

 

Relevance. In recent years, significant progress has been made in the field of 

pediatric coloproctology. Despite this, unsatisfactory results of surgical correction of 

pathologies of the colon and anorectal region in children are observed in 30% to 60% 

of cases [1,6,7]. In the surgical treatment of colon pathologies in children, the 

surgeon always strives to restore intestinal continuity. After surgery, the distal part of 

the colon loses its physiology, physiological curves and sphincters often disappear, 

which often leads to impaired intestinal motility and intestinal patency [2,8,10]. 

During the primary resection of colon pathologies in children, technical errors 

are often made associated with unreasonable indications for resection: 

underestimation of abnormal branching of the arcade mesenteric vessels; their 

significant intersection; overstretching of mesenteric vessels; underestimation of 

areas of necrosis and inflammation, etc., which often cause complications in the 

postoperative period [3,7]. At the same time, they did not always strive to preserve 

the blood supply, lymphatic drainage, innervation and create a physiological space, 

conditions for free peristalsis and restore the function of the corrected organ. [4,9,11]. 

The existing set of methods of corrective operations proposed by the authors to 

restore the anatomical structure of the organ, mainly relied on improving the 

technique of the operation when lowering the colon and rather than on the creation of 

physiology [2,3,10]. 

The study of the functional results of the same type of radical and 

reconstructive operations often indicate the inadequacy of the same results obtained, 
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which indirectly indicates the presence of possible unaccounted for anatomical and 

physiological features of the colon and the body as a whole [4,8,11]. 

Unsatisfactory results of colon resections, based on traditional evaluation 

criteria, indicated the need for intraoperative preventive measures to prevent possible 

complications, taking into account the morphological features of the colon in children 

[5,7,9]. 

In our opinion, the main issues that need to be addressed in determining the 

effectiveness of the level of surgical correction of colon pathologies are: a 

comprehensive assessment of the anatomical and functional state of the colon, 

including structural features of the mesenteric vessels, innervation, physiological 

curves, functional segments, the state of the sphincters and etc. [2,7,10] 

Purpose of the study.The study of the morphological features of the colon of 

white laboratory rats in the experiment. Suggests the obtained experimental data to be 

included in the criteria for colon resection in children. 

Material and methods. To conduct an experimental scientific study, 58 white 

laboratory rats of both sexes, aged from birth to 9 months, were used. The material 

for microscopic examination was fresh samples of the colon of white laboratory rats, 

in the early postnatal period of life: - on the 1st, 7th, 14th and 21st days of life, as 

well as in the late postnatal period of life: - at the age 1st, 3rd, 6th and at 9 months. 

The production and fixation of the experimental histological material was 

carried out according to the generally accepted method. For staining microsections 

obtained from prepared histological materials, the most common staining methods 

were used - staining with hematoxylin and eosin, as well as staining of connective 

tissue and muscle tissue using the Van Gieson method. Histochemical research 

methods were also used. 

Result and discussion. When studying the obtained histological materials, it 

was found that the muscular membrane of the colon of white rats consists of two 

mutually perpendicularly directed smooth muscle fibers. The inner - circular layer 

consists of several mutually parallel groups of smooth muscle fibers, with a slight 

slope. These groups of circular fibers, wrapped in a sheath, consisting of loose-

fibrous, elastic fibers, form a sheath. 

The outer longitudinal layer of the muscular membrane also consists of 

mutually parallel bundles of smooth muscles, wrapped in a connective tissue case. In 

some places, in the region of the sphincters, between the layers there are connective 

tissue fibers, originating from the adventitia and penetrating the muscular and 

submucosal layers, reaching its own. The muscular membrane of the colon in the 

region of the sphincters thickens significantly (see Fig. 1.2), in some places they form 

vascular-connective collagen layers located between the submucosa and the muscular 
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outer membranes (see Fig. 1.4). The directions of the layers are from inside to 

outside, from bottom to top. The longitudinal layer of the muscular membrane of the 

colon in white rats is not only the outer part of the muscular membrane, but at the 

same time is the outer border of the intestinal wall, outside it is covered with a thin 

layer of visceral peritoneum. 

 

 

 

Rice. 1. Structures of the walls of the caecum of 14-day-old rats. 

1. Mucous membrane. 2. Submucosa. 3. Muscular membrane. 4. A layer of connective tissue 

fibers located between the outer and mucous membranes of the caecum. Hematoxylin-

eosinstaining. About. 10 x approx. 7. 

 

In postnatal ontogenesis in white rats, the collagen fibers of the colon in the 

sphincter area form the basis of the submucosal layer, while the bundles in the 

submucosa are distributed unevenly, fan-shaped, and intertwined in places (see Fig. 

2.2). The bundles of collagen fibers adjacent to the outer muscle layer change their 

direction in places and, being between the bundles of the outer longitudinal and inner 

circular muscle layers, separate the bundles of these muscle layers from each other 

(see Fig. 2.1). The bundles of collagen fibers lying closer to the integumentary 

epithelium are directed in different directions and do not have a specific orientation. 

At the base of large folds of the mucous membrane, part of the bundles of 

collagen fibers, intersecting with each other, form a network. Bundles of collagen 

fibers that lie at the base of large folds of the mucous membrane, bending, are 

directed to these folds, and the distribution density of bundles of collagen fibers is 

greater at the base than at the top of the folds. Around the vessels of the submucosa, 

bundles of collagen fibers are oriented circularly, evenly surrounding the vessels 

from all sides (see Fig. 2.4). 
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Rice. 2. Structures of the walls of the colon in 21-day-old rats. 

1. Muscular membrane, wrapped in a collagen network. 2. Collagen fibers in the submucosa. 

3. Mucous membrane. 4. Microvessels - arterioles, venules, capillaries. Van Gieson coloring. 

Ob.10 x Ok.10. 

 

In white laboratory rats, the blood supply to the colon in the area of the 

sphincter is carried out from the superficially located main vessels and intramural 

microvessels of the muscular and mucous membranes. In the area of sphincters, 

branches depart from these paired vessels, each of which is divided into two girdle 

branches, directed oppositely to each other along the perimeter of the intestinal tube. 

On the opposite side of the mesentery, they anastomose with each other, smaller 

arterial vessels (arterioles) extend from them, penetrating into the depths of the 

muscular and submucosal layers. 

Conclusions: 

1. Layers of the colon walls in rats in postnatal ontogenesis in the area of the 

sphincter, shrouded in fibrous structures of connective tissue, consisting of bundles of 

collagen fibers. These collagen fibers form the structural basis of the colon walls in 

the sphincter area in rats and are most pronounced in the submucosal layer. 

2. Bundles of collagen fibers intersecting with each other in all layers form a 

network, which is one of the structural foundations of the retaining, sphincter 

apparatus of the colon of albino rats. 

4. In the bundles of the muscle layer, there are groups of unidirectional muscle 

fibers wrapped in a connective tissue, collagen case, which is the muscular basis of 

the sphincter. 

5. Between the arterioles and venules there is a small circulatory capillary 

vascular network, they are branches of the corresponding arterial and venous vessels 

segmentally encircling the perimeter of the intestinal tube, providing trophism of the 

layers of the intestinal wall in the area of the sphincters. 
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6. When choosing the optimal level of resection or colostomy, it is very 

important to choose the most distally points for the removal of the intestine, which 

should be based on anatomical and physiological features, including the localization 

of the sphincters of the colon. 
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