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Ab s t r a c t — A literature review of ulcerative necrotizing
enterocolitis, which is one of the most urgent problems in the
structure of pathology of newborns surgical profile is presented.
The relevance is due to the high prevalence of ulcerative
– necrotizing enterocolitis, difficulties in its diagnosis,
conservative and surgical treatment, high mortality and
frequent complications by perforation to the abdominal cavity
and other organs.
K ey w o r d s — NEС, newborns, review, treatment, diagnosis

Determination, pathogenesis and prevalence of ulcerativenecrotizing enterocolitis in newborns

Ulcerative necrotizing enterocolitis (NEС) is an
inflammatory disease of newborns which is accompanied by damage to the gastrointestinal tract (GIT)
with the development of perforations and intestinal
necrosis. Despite the progress made in diagnosis and
treatment, the mortality of patients with NEС after
surgery is high, and reaches 60% and does not tend to
decrease [8, 11, 14, 17, 18, 26].
To date, the etiology and pathogenesis of NEС
has been the subject of extensive scientific discussion.
The main efforts are aimed at finding potential markers to identify NEС in the early stages, to determine
the nature of the course and prognosis of the disease
[3, 8].
Despite the progress achieved in the diagnosis, the analysis of the immediate and long — term
results of treatment of NEС shows that in 16–40%
of children the course of the disease is complicated by
perforations of the gastrointestinal tract, the mortality
in which reaches according to different authors from
40–90% [8, 11, 14, 27, 18, 19, 23, 27]. It becomes quite
obvious that the success of treatment depends not only
on adequate surgical correction, timely and rational
prescription of antibiotics, but also is determined by a

complex of diagnostic and therapeutic measures aimed
at early detection of signs of complicated course of
NEС [2, 3, 4, 9, 10, 21, 22, 24].
It is known that in NEС any parts of the gastrointestinal tract (GIT) can be damaged. The prevailing
pathological process in more than 90% of cases is
inflammation and coagulation necrosis of the intestinal wall. The proven risk factors in the pathogenesis of
NEС are prematurity, early onset of feeding, asphyxia,
intestinal ischemia, immune disorders and infection,
and low gestational age [1, 7, 20, 25, 29].
The role of other risk factors, their interrelation
and consistency, remains unclear.
In the 1960s, when describing a series of newborns and infants with gastrointestinal perforations, it
was found that most patients had clinical signs of neonatal hypoxia, which was considered the main cause of
NEС the development of NEС Further accumulation
of data suggested that possible producing factors of
NEC in premature infants are intestinal hypoperfusion
caused by congenital defects of the cardiovascular system, hypoxic-ischemic lesions of the Central nervous
system, polycythemia, persistent circulatory disorders
in the upper mesenteric artery [20, 28].
Endothelial cells (EC) play a key role in the
regulation of blood flow, permeability and intercellular metabolism. In experimental models of NEС,
EC damage has been revealed as a result of edema,
cytoskeleton disorders, depolarization and increased
permeability of cytomembranes caused by active oxygen forms and proinflammatory mediators, the excess
production of which is the result of stimulation of
the immune system, which leads to microcirculatory
dysfunction in NEС.
The mechanisms of development of ischemic
intestinal damage in NEС are directly related to
inflammatory changes in the intestinal wall due to the
development of acute inflammation manifested by
leukocyte infiltration. Interstitial neutrophils appear to
be the main producers of active types of oxygen, proteases and inflammatory cytokines, which contribute
to further damage to the intestine, increasing immune
inflammation. Interestingly, neutrophil infiltration
are largely restricted to post-capillary venules, which
confirms the observation that only 0.6% of leukocytes
pass through the arterioles in comparison with 39%
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in venules. In addition, the endothelium venul is more
sensitive to the effects of leukocyte producers than the
endothelium of arterioles and capillaries [29, 30, 32].
Thus, ischemia is not the only initiating factor
in the development of NEС in most cases, but it
plays an important role at all stages of development of
NEС. Sharp changes in hemodynamics after birth and
immature control system of mesenteric blood circulation, especially in premature infants, makes mesenteric
vessels vulnerable. Postpartum stress easily disrupts the
function of the endothelium, which leads to microcirculatory dysfunction of the intestine, manifested
by vasoconstriction of arterioles, violation of the
endothelial barrier in the capillaries, inflammatory cell
infiltration of the intestinal wall. With prolonged exposure to damaging factors, microcirculation disorders
progress to coagulation necrosis, ultimately determining the direction of NEС [6, 13, 29, 31].
Experimental studies on cell cultures from
resected drugs of the intestine of newborns with NEС
has allowed to establish that fetuses and preterm
infants excessive inflammatory response to postnatal
microbial colonization, accompanied by damage of
the epithelial intestinal cells [6, 13].
Excessive intestinal damage due to inadequate
inflammatory response associated with abnormal
intestinal flora is now considered to be the most likely
basis for the pathogenesis of necrotizing enterocolitis
[7, 10, 13].
The main objective of the examination of children with NEС is to identify symptoms that allow to
determine indications for surgery as early as possible
before the development of intestinal perforations and
peritonitis [5, 12, 15, 16, 18].
Currently, the absolute indications for surgical
treatment of newborns with NEС, taking into account
all signs of the disease, can be distributed in the degree
of importance and frequency of occurrence as follows:
1. Inflammatory changes in the abdominal wall,
pronounced subcutaneous venous network, tension and soreness in palpation of the abdomen,
which usually indicate the presence of peritonitis,
gangrene of the intestine adjacent to the abdominal abscess;
2. Pneumoperitoneum — a direct sign of perforation in combination with other signs of NEС;
3. Specific x-ray picture, indicating the gangrene of
the intestine — the presence of a static loop of the
intestine, uneven inflation of the intestinal loops,
common pneumatosis of the intestinal wall, gas in
the portal vein, signs of suddenly arisen ascites;
4. Laparocentesis data — cloudy brown or greenish
effusion with a high content of leukocytes and
extracellular bacteria;

5. Inflammatory infiltrate in the abdominal cavity
with signs of abscess or intestinal obstruction,
indicating the presence of conglomerate soldered
together necrotizing intestinal loops;
6. Laboratory data — acute thrombocytopenia,
hemocoagulation disorders, severe hyponatremia
and persistent metabolic acidosis.
Relative indications for surgery are:
1. Clinical deterioration of the patient;
2. Severe thrombocytopenia;
3. Profuse bleeding from the lower gastrointestinal
tract;
4. Persistent tension of the anterior abdominal wall;
5. A sharp decrease in gas filling of intestinal loops
in the presence of signs of ascites.
Despite the clearly defined indications for surgical treatment, the results of clinical observations
indicate that the choice of terms and optimal methods
of surgical treatment of NEС is the subject of discussion. One of the priority directions of research of the
pathogenesis of NEС is the search for reliable molecular markers that can adequately determine the severity
of the disease in order to determine the outcomes and
the choice of individual treatment tactics [30].
Thus, the above shows that there is no single
algorithm of medical diagnostic measures in NEС in
newborns. Optimization of early diagnosis and treatment of NEС is an urgent task of neonatologists and
pediatric surgeons.
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