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Xupypruyeckasa TakTuKa npu nepdopauuax Kenypka

U TOHKOU KMLUKM Yy .qe'reﬁ (0630p nwrepa'rypbl)
B. M. Faspuniok, [1. A. CeBepnnos™, A. M. OBuapeHKo

KypcKuii rocyaapcTBeHHbIN MeauLMHCKMIA yHUBepeuTeT, Kypek, Poccuiickan Qepepauua

AHHOTAUNA

BsedeHue. B HacToAllee BpeMA OCTaeTCA BbICOKMM  KOSIMYECTBO MaLMEHTOB [OETCKOr0  BO3pacTa,
rOCMMTaNM3MpOBaHHbIX B 3KCTPEHHOM MOPALKE C PasfUYHbIMM BapuaHTaMy neppopaLmin enyaouHo-KULIEYHOr o
TPaKTa, KOTOPbIe OCNOMHAITCA HanMuMeM neputoHuTa. B gaHHOM paboTe npefcTaBneHbl BapuaHTbl OMEPaTUBHOMO
NIeYEHUA COrNacHo NoKanm3auum neppopalMoHHoro aedekTa (*KenyooK, ABeHAALATUNEPCTHAA KULLIKA, TOHKaA KULLKA),
a TaKKe onucaHbl Hambonee YacTo BCTPeYalLLMeCs B KIIMHUKe NPUUMHBI AaHHBIX COCTOAHUM (Nepdopauma Mekkenesa
OMBEPTUKYNA, CMOHTaHHble NepPopaLMM TOHKOWM KULLKM M MenyaKa y AeTei C SKCTPeManbHO-HU3KOW Maccom Tena,
nauueHToB ¢ cuHapoMoM Innepca-[annoca).

Llens. OnpepenuTb Hanbonee akTyanbHble BapyaHTbl XMPYPriuvecKom TaKTUKK Y feTel ¢ nepdopaumaMm pasnmuyHbIX
OTZE/0B *eNyA0YHO-KULIEYHOr0 TPaKTa (B YaCTHOCTU, MemyoK, TOHKaA KULLKa) B YCOBUAX NEPUTOHUTA.

Mamepuanel u Memodobl. B xoge n3yyeHus nutepatypbl, 6binv npoaHanuaupoBaHbl 142 HayyHble nybaMKauum
Ha MHPopMaLMOHHbIX pecypcax Google Akagemusa, PubMed, eLIBRARY, ony6nukoBaHHbix ¢ 2002 no 2022 rr. Mpuyem
M3 MCCienoBaHWA bBbinM WUCKNIOYEHbI paboTbl, onuchbiBaloWMe nephopaumMm KULLEYHUKA Ha (OHE HEKpOTUYECKOro
3HTEPOKONNTA, T. K. JaHHaA KaTeropua naLMeHToB TpebyeT 0TAENbHOMO 06CYHAEHMA U OMUCAHWA NOAXOLOB K JIEYEHMIO.

3arnoyeHue. CornacHo pesynbTataM aHanM3a HayYHOM fMTepaTypbl, BapUaHTbl XWPYPrUYECKOW TaKTUKK
npu nepdopaumaAx CTEHKU ¥enyaKa (nepeyncnelbl 0T Havbonee YacTo UCMOBb3YEMOr0 K HaUMeHee BCTpevaloLLeMycs):
NanapoTOMMA U YlUMBaHWE C WMCCEYEHUEM KpaeB [edeKTa; ylWMBaHWe B YCNOBMAX NanapoCKOMWUM; aTWUMUYHaA
pesekumna ¢ GOPMUPOBAHUEM KeNYOOYHOM «TPYOKM» Ha 30HOE; pe3eKuus enyaka. B cnyyasx ¢ nepdopaumamm
[BEHAALaTUNEPCTHOM KULLKM NMPUMEHAIOT pOMBOBUIHLIN AY04eHO-4y0AeHoaHacToM03 No KuMypa, MHTpaKkopropabHbIi
LLIOB C NPUMEHEHWNEM 3HA0BMOEOXMPYPrMYECKOr0 JOCTYNa; NanapoToMMIO U yluMBaHWe fedeKTa Npy 06LLMPHOM HEKpO3e.
Mpw cnoHTaHHOW NepdopauMm KMLWEYHMKA C NOKanu3aLmen B TOHKOM OTAeNe KULLeYHWKa LenecoobpasHa peseKuus
y4acTKa KWLWKKM — aHacToMo3 no Santulli B KOM6MHALMM € KOHLEBOW MNEOCTOMOMW, 0AHOMOMEHTHbI aHaCTOMO3 No TUMY
«KOHEL-B-KOHEeL» UMK e HaNoXKeHUe KULLEYHbIX CTOM.
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Surgical Tactics in Perforations of Stomach and
Small Intestine in Children (Literature Review)

Vasiliy P. Gavrilyuk, Dmitriy A. Severinov™, Anatoliy M. Ovcharenko

Kursk State Medical University, Kursk, Russian Federation

ABSTRACT

INTRODUCTION: Currently, the number of pediatric patients urgently hospitalized with different variants of
gastrointestinal perforations complicated with peritonitis, remains high. In the given work, the variants of the surgical
treatment depending on the location of the perforation defect (stomach, duodenum, small intestine) are presented, and
the most common causes of such conditions encountered in clinical practice, are described (perforation of Meckel's
diverticulum, spontaneous perforation of small intestine and stomach in children with extremely low body mass, patients
with Ehlers—Danlos syndrome).

AIM: To determine the most relevant variants of surgical tactics in children with perforations of different parts of the
gastrointestinal tract (in particular, stomach, small intestine) in conditions of peritonitis.

MATERIALS AND METHODS: In the process of studying the literature, 142 scientific publications were analyzed on
Google Academy, PubMed, eLIBRARY information resources, published from 2002 to 2022. With this, works describing
intestinal perforation with the underlying necrotic enterocolitis, were excluded from the study, since this category of
patients requires a separate discussion and description of approaches to treatment.

CONCLUSION: According to the results of the analysis of scientific literature, variants of surgical tactics used in
perforations of the gastric wall include (in the order from the most commonly used to the least common): laparotomy
and suturing with excision of the edges of the defect; suturing in conditions of laparoscopy; atypical resection with the
formation of a gastric ‘tube’ on the probe; resection of stomach. In duodenal perforations, the following methods are
used: rhomboid duodeno-duodenoanastomosis according to Kimura, intracorporeal suture with endovideosurgical access;
laparotomy and suturing of the defect in extensive necrosis. In spontaneous perforation in the small intestine, resection
of the part of the intestine is advisable — anastomosis according to Santulli in combination with terminal ileostomy,
simultaneous end-to-end anastomosis or application of intestinal stomas.
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LIST OF ABBREVIATIONS

FGDS — fibrogastroduodenoscopy
GCSs — glucocorticosteroids

GIT — gastrointestinal tract

MD — Meckel's diverticulum

NEC — necrotic enterocolitis

INTRODUCTION

Annually in the world and in Russia in particular, a
high number of patients are recorded among pediatric
population that need surgical interventions for peritonitis
associated with perforation of a part of the intestinal
tube. The term ‘perforation’ initially meant ulcerative
lesions, however, at present, this term includes other
types of lesion such as isolated point perforations,
necrosis of the wall and rupture of a hollow organ [1].

The main problem in the treatment of children with
perforation of different parts of the gastrointestinal tract
(GIT) is the presence of peritonitis (inflammatory alterations
in the abdominal cavity) which prevents healing of the
intestinal suture [2]. Today, one of the difficulties faced by
pediatric surgeons, is the choice of the optimal surgical
tactics in a particular clinical situation. The spectrum
of pathological situations encountered by pediatric
surgeons in routine clinical practice is rather wide:
from inflammatory conditions, such as acute appendicitis,
to ulcerative-necrotic enterocolitis and congenital
anomalies of the intestinal tube complicated with
perforation. Despite the established surgical schools,
there remains a number of unsolved questions in urgent
abdominal surgery requiring discussion and analysis [3].

In the modern pediatric surgery, a growing
popularity is gained by surgical interventions with use
of minimally invasive technologies (video endoscopic
techniques, mini accesses) [4]. One of the main tasks of
any surgical intervention especially in pediatric surgery,

Table 1. Characteristics of Literature Sources
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GP — gastric perforation

S| — small intestine

SIP— spontaneous intestinal perforation
US — ultrasound examination

is the minimal tissue injury, early recovery, and a good
cosmetic effect. However, depending on such conditions
as spread of peritonitis, age and general condition of
the patient, the state of hemodynamics, laparotomy
in history, the extent of alterations of the gastric or
intestinal wall, surgical treatment may be different [5].
For the majority of such cases there is no developed
algorithm of surgical tactics, which complicates the
work of a pediatric surgeon.

The aim of this study to determine the most
relevant variants of surgical tactics in children with
perforations of different parts of the gastrointestinal
tract (in particular, stomach, small intestine) in condition
of peritonitis according to the data published in the open
literature.

MATERIALS AND METHODS

In studying the literature, 142 scientific publications
were analyzed in the information resources Google
Academy, PubMed, eLibrary; search depth — 20 years,
from 2002 to 2022 (Table 1). Works describing intestinal
perforations with the underlying necrotic enterocolitis
(NEC) were excluded from the study, since patients of this
category require a separate discussion and description
of treatment approaches. In total, 134 clinical cases
of gastric perforation (GP), 50 — duodenal perforation
(DP), 80 — perforation of the small intestine (SI) are
described in these works.

Yearand | 55y 2018 2019 2020 2021 2022
Number of
Articles In Total
Search Request E R E R R E R E R E R
Gastric perforation 2 5 5 6 ] 3 5 1 4 1 0 42
Duodenal perforations 2 4 3 10 6 4 5 4 5 2 0 48
Perforation of small intestine 4 5 5 9 9 4 5 6 2 0 0 52

Notes: E — publications in English, R — publications in Russian
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Diagnosis of Perforations of Stomach and Small
Intestine

Speaking about the instrumental examination
methods on suspicion of perforation of a part of
GIT, one should note the relevance of a traditional
plain abdominal radiography, possessing the highest
sensitivity, which records the presence of free gas in
the form of a ‘sickle’ under the cupola of the diaphragm,
or under the anterior abdominal wall in radiography in
the lateroposition (this variant is most often used in the
neonatal surgery). Ultrasound examination (US) may
show enhanced pneumatization of the wall of the small
intestine (characteristic of the ‘pre-perforation’ stage),
free gas in the abdominal cavity as well as free fluid
(as arule, in the pelvic cavity) [6]. However, informational
value of the transabdominal US depends on a number
of factors, such as resolution of the device, sensitivity
of sensor, the experience of a doctor. In this context,
in our opinion, this method of examination plays a
secondary role, and the preference should be given to
classic plain radiography.

In case of a covered perforation, a number of
examinations (radiography, fibrogastroduodenoscopy
(FGDS), ultrasound)) become less informative,
complicating the diagnosis. In this case, an important
role is played by the interpretation of the results of the
examination, which directly depends on the experience of
a doctor. For example, a pathognomonic US-symptom of
a covered perforation is described that is characterized
by breakage of the integrity of the outer contour of the
organ in the area of the defect filled with highly echogenic
contents and located in a thickened hypoechoic section
of the wall [7]. In the work of S. N. Styazhkina, et al.,
a FGDS picture of a covered perforation is given: the
duodenal bulb is roughly deformed along the back wall,
bulging into 2/3 of its lumen diameter, the bulb does
not unfold, the walls cannot be clearly seen, the distal
border of the formation in this area is not visualized [8].

Foreign and Russian authors concur that the
computed tomography has highest accuracy in this
pathology is [9], but this method cannot be widely
introduced everywhere because of limitations of many
hospitals in equipment.

Gastric Perforation

Analysis of the literature data showed that gastric
perforations (GPs) occur in 1:2900 to 1:5000 live
births and account for 7% - 10% of all gastrointestinal
perforations in newborns. From 1986 to 2018, 438 cases
of GPs have been described in the medical literature. In
MEDLINE and SCOPUS electronic databases, 328 cases
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of GPs are presented with most common perforation site
(up to 77%) at the curvature major represented by linear
defects from 0.5 cm to 10 cm, and less often (about 23%)
at the curvature minor [10, 11].

According to S. A. Karavaeva, et al., 87% of GP were
detected in pre-term infants, and the remaining 13% —
in children with critically low body weight [12].

The main causes of GP include perforation with
the underlying tissue ischemia induced by asphyxia;
activation of hypothalamic-pituitary-adrenal system
induced by perinatal stress leading to gastromalacia with
further rupture of the stomach; congenital defects of GIT
leading to increase in the pressures inside the stomach;
high acidity of gastric juice; type 4 (vascular) Ehlers-
Danlos syndrome; defects due to peptic ulcer disease
(1.6% of cases) [13].

So, in the study of A. A. Skopets, et al., based on
the analysis of cases from their own clinical practice,
variants of surgical tactics are described depending
on the extent of spread of gastric wall defect: atypical
gastric resection within healthy tissues with the
formation of a gastric “tube" on a draining probe (in
case of extensive necrosis and GP) — resection with a
necessary reduction of volume of the organ, suturing of
the perforation after excision of the edges of the defect
(in case of local lesion) without changing the volume of
the organ [14]. Patients with extensive defects of the
gastric wall, who underwent atypical resections, may
probably develop such a threatening complication of
the postoperative period as cicatricial deformation of
the organ with the result of impairment of patency and
necessity for complex reconstructive surgery.

In the work of Yu. A. Kozlov, et al., a variant of
laparoscopic suturing of the gastric wall defect is
presented, which is a rather rare variant of treatment
of this pathology, but, according to the author, it has
certain advantages (minimal tissue injury and duration
of surgical treatment). Nevertheless, it is worth noting
that this treatment and access method is far not
suitable for every patient in view of severity of their
condition. Laparoscopy can be used in hemodynamically
stable patients with no preceding laparotomy [15].
Nevertheless, this method undoubtedly possesses an
important advantage — minimal trauma of the anterior
abdominal wall, which permits the patient to recover
in a shorter time, as well as to start the early enteral
loading due to reduction of the paresis phenomena in the
absence of a wide laparotomy.

The issues of minimally invasive treatment of GP
and subsequent comparative characteristics were also
studied by Kh. A. Akilov, et al., who described 68 cases
of GP. Here, the spectrum of surgical interventions
was rather wide: suturing of the perforation using
laparotomy in 36 children, conversion from the
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laparoscopy to laparotomy — 4 cases, laparoscopic
suturing — 23 cases, gastric resection — 3 cases,
suturing of the defect with excision of the ulcer according
to Judd — 2 [16].

According to the results of the analysis of
summarized data (Figure 1), the most widespread
treatment method (56%) in modern clinical practice is
transverse right-sided laparotomy and suturing of the

Fig. 1. Variants of surgical tactics in gastric perforations in children.

Duodenal Perforation

Duodenal perforation is a rare disease in children,
characterized by a high mortality rate (above 50%). The
etiology of the mucosal defect of the intestine consists in
loss of the dynamic balance between aggressive acidic-
peptic effects and resistance of mucosa. Here, activation
of aggression often occurs in parallel with weakening of
protection factors [17].

The most common surgical intervention in this
pathology is laparotomy with suturing of a perforated
hole with a ‘coaptation suture’. Speaking about ulcerative
perforation, which can be combined with stenosis or
ulcerative bleeding, in ‘adult’ practice, rhomboid-shaped
transverse excision of the ulcer according to Judd or
longitudinal incision with crossing the pylorus according
to Heineke-Mikulicz is more often used, followed by
suturing in the transverse direction. In recent years, in
the surgical treatment of duodenal perforation in children
with opening into the abdominal cavity, the preference
is given to laparoscopic intervention with intracorporeal
suturing of the defect. However, this method can be
used, as in cases with GP, in stable patients [18].

Tom 31, N2 3, 2023
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defect of the stomach wall. Besides, there is a frequent
use of such methods as atypical resection (20.15%) and
laparoscopic suturing of perforation (17,9%). A small
number of laparoscopic manipulations, in our opinion,
may be associated with traditional views of the colleges
toward this problem and approaches to its salvation
(adherence to ‘open’ interventions), poor provision of
the clinic with equipment, absence of the required skill.

® Atypical gastric resection

= Laparotomy, suturing of perforation

« Laparoscopy, suturing of perforation

B Conversion

m Gastric resection

In the work of Yu. Yu. Sokolov, et al., 2 clinical
cases threatening with perforation with the underlying
diverticulum of the duodenum are reported. In both
cases, surgery was performed by laparoscopic method:
mobilization of the gut by Kocher method, isolation and
excision of diverticulum with subsequent suturing of the
duodenal wound with separate interrupted stitches. The
authors also described a successful use of laparoscopy
in treatment of duodenal perforation [19].

S. A. Karavaeva, et al. report the results of treatment
of 5 children with duodenal perforation. In 3 children with
local lesion of the gut wall, the defect was sutured using
a laparoscopic method, and in 2 children with extensive
necrosis of the gut wall, laparoscopy was performed with
resection of unviable tissues and suturing of the defect.
In both cases, the postoperative period was complicated
with development of duodenal stenosis. In the first case,
stenosis levelled out spontaneously. In the second case,
it was decided to perform gastrojejunal bypass due to
impossibility of reconstructive operation on the duodenum
because of severe condition of the patient [20].

A special mention should be made of a significant
number of congenital malformations of the duodenum
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(atresia, annular duodenum), running with threat of
perforation. Treatment of these conditions is performed
with increasing use of laparotomy (duodenotomy and
excision of the membrane, duodenoduodenoanastomosis,
longitudinal duodenotomy through the zone of stenosis)
because of wide prevalence of this nosology and
insufficient number of specialized neonatal surgery
centers equipped and staffed with high-quality
specialists, which could permit to increase the number
of surgical interventions performed by laparoscopy [21].

M. A. Amanova, et al. report 2 clinical cases of
spontaneous perforation of the duodenum with the
underlying Ehlers—Danlos syndrome. In both cases,
laparotomy was performed with suturing of the duodenal
defect [22]. With many-hour generalized purulent

2.0%
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peritonitis with the underlying duodenal perforation,
the operation of choice was laparotomy, suturing of the
perforation. It was considered reasonable to complete
the operation by applying a laparostomy (in recent years
it has practically lost relevance in pediatric practice and
is more often used in children with NEC) with two or
three programmed sanations after 24-48 hours [23].

Based on the above, it can be said that the most
common variant of surgical intervention in the duodenal
perforation is laparotomy, the application of duodeno-
duodenal anastomosis (48% of all reported cases);
here, the percentage of surgical interventions performed
by laparoscopic method (18%) prevails over the suturing
of the perforation in the conditions of traditional
laparotomy (8%, Figure 2).

Laparoscopic correction of defect

= Laparotomy, suturing of the defect

8.0%
B Laparotomy,
duodenoduodenoanastomosis

® Laparotomy, duodenostomy, excision of
membrane

Laparotomy, duodenoplasty

Fig. 2. Variants of surgical tactics in duodenal perforation in children.

Perforation of Different Parts of Small Intestine

Spontaneous intestinal perforation (SIP) is a life-
threatening condition, multifactorial disease in premature
newborns with the body mass at birth < 1000 g, which
most often develops within 1-7 days of the extrauterine
life [24]. SIP is a much less common cause of the
abdominal catastrophe in premature infants (19.4%)
than NEC and intestinal obstructions, but it remains
one of the most severe diseases of the neonatal period.
Perforated lesion of different parts of the small intestine
occurs in 68.9%, of cases, in 47.6% of them in the ileum,
perforations of the jejunum are twice less common

DOl https://doiorg/10.17816/PAVLOVJ111829

(21.4%). The mortality of patients with SIP considerably
differs depending on the methods of surgical treatment
used: thus, in patients who underwent abdominal
drainage, mortality reaches 49%, while mortality with
laparotomy declines to 19%. Mortality varies depending
on the severity of the disease and the degree of maturity.
Thus, in newborns with body weight less than 1,500 g,
the mortality rate can reach 50%, with weight of more
than 2,500 g, it decreases and ranges from 0% to 20%
[25, 26].

Provoking factors of this pathology are the use of
glucocorticosteroids (GCSs), for example, dexamethasone,
cyclooxygenase inhibitors (ibuprofen, indomethacin), and
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also hypo- and aplasia of the muscular layer of the gut
wall, which superimpose on the main pathogenetic factor
of the disease — disorders of regional mesenteric blood
flow; pathology of the respiratory organs, in particular,
respiratory express-syndrome [27]. Derangement of the
structure of the muscular layer of the gut also leads to
secondary ischemia resulting from focal dilatation of a
segment of the intestinal tube. In mechanisms of the
intestinal obstruction and neuromuscular diseases (or
dysplasia) of the intestine, a role is played by immaturity
of the intestinal wall structures, enzymatic insufficiency
in the gut lumen, reduction of mesenteric circulation.
Mesenteric ischemia and similar vascular disorders may
also be induced by medical effects of vasopressor agents
used in premature children in the critical state [28].
There are the following forms of SIP distinguished
depending on the time of occurrence: early — the first
72 hours of life; late — after 72 hours from the moment
of birth. By the clinical course, SIP is similar to NEC, but
nevertheless, it has distinctive clinical features: lower
weight of patients than in NEC; lower propensity for
manifestation of severe complications in the form of multi-
organ failure; only free air on X-ray examination [31].
In the treatment of SIP, two surgical options are
classically considered: drainage of the abdominal
cavity and laparotomy. L. D. Belotserkovtseva, et al., in
their study give the spectrum of surgical aids for SIP
including laparocentesis, laparotomy with resection
of the affected areas of the intestine and with double
end enterostomy. The authors also point out the need
to perform programmed relaparotomies (of second look
type) in cases of questionable viability of the extended
part of the intestine [32]. 0. M. Gorbatyuk, et al. enriched

3.8%

.y

1.3%
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a range of surgical aids with the addition of the formation
of enteroenteroanastomoses, excision of edges and
suturing of perforations, and the application of intestinal
stomas [33].

Drainage of the abdominal cavity entails a higher
mortality compared to laparotomy (49% vs. 19%).
However, drainage of the abdominal cavity is included
in the first-line treatment of more severe patients who
have a high risk of death during laparotomy, and is the
main part of wait-and-see therapy [34, 35]. In addition
to the SIP, there is a state of pre-perforation or a threat
of SIP. In such patients, the authors performed resection
within healthy tissues in conditions of laparotomy,
and completed the intervention by creating a single-
row T-shaped anastomosis with a proximal ileostomy
according to Santulli [36].

Another dangerous complication of a fairly common
malformation of the intestinal tube (Meckel's diverticulum,
MD), is its perforation [37]. R. S. Shilo, et al. report the
conduction of laparotomy in such cases with excision of
the diverticulum with suturing of its basis with machine
stitches and interrupted seromuscular sutures above
the second row; another variant of surgical treatment
is mobilization of the small intestine with resection of
a perforated part with subsequent enteroenteral side-
to-side anastomosis [38]. On the contrary A. Yu. Kozlov
describes the possibilities for using minimally invasive
interventions in MD perforations (video-assisted or
laparoscopic resection with intracorporeal hand ties
or machine stitches) [39, 40]. Thus, in perforations of
the small intestine (SIP, MD), the prevailing surgical
interventions are operations with a traditional open
method (Figure 3).

m Laparostomy, ileostomy

= Laparotomy, jejunostomy

= Small intestinal anastomosis

m Laparotomy, resection, multiple stomas
= Laparoscopy, resection of Meckel’s

diverticulum

Resection, single row T-shaped
anastomosis with proximal ileostomy by
Santulli

Fig. 3. Variants of surgical tactics in perforations of different parts of small intestine in children.
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DISCUSSION

Currently, there is a high number of pediatric patients
requiring emergency surgical treatment for perforation
of different parts of the gastrointestinal tract with rapidly
developing peritonitis; surgical interventions using
endoscopic technologies (laparoscopy) are becoming a
wide practice for such patients. However, the limitations
of laparoscopy are primarily associated with the severity
of the patient's condition and the timing of hospitalization
after perforation of a part of the gastrointestinal tract. So,
in our opinion, a reasonable variant for hemodynamically
unstable patients is laparotomy, because laparoscopy,
accompanied by carboxyperitoneum, will aggravate the
patient's condition in this situation due to increase in
pressure in the abdominal cavity, which can lead to
spasm of mesenteric vessels and will enhance damage
to the intestinal wall (due to hypoperfusion), provoked
by the primary pathological process. Based on our own
observations, we note that in case of perforation of
unclear genesis and location, especially in low-weight
newborns, we consider it reasonable to perform a right-
sided transverse laparotomy for adequate sanation of
the abdominal cavity after its thorough revision.

A special point is laparocentesis in patients with
SIP as the first stage of treatment. This category of
patients, as a rule, includes low-birth-weight newborns
requiring special attention of neonatal specialists
and urgent surgical intervention. Very often, such
intervention consists in draining the abdominal cavity
directly in the humidicrib in an intensive care unit,
because of extremely severe condition of the patient.
Undoubtedly, laparocentesis in this situation is an
operation of choice and is only preparation to the main
stage of surgical treatment, laparotomy with subsequent
application of the intestinal stoma (since formation of
enteroenteroanastomosis will increase the length
of surgical treatment, which is unacceptable in this
situation). In severe cases, many authors resort to
programmed sanation relaparotomy (e.g., in generalized
purulent peritonitis in perforations of the duodenum and
small intestine) and application of laparostoma. Use
of different approaches reasonable in every particular
case, permits to achieve positive results of treatment
in each individual patient. In pediatric practice, use of
laparostomas is strictly limited, they are reported with
decreasing frequency and are used in single cases.
However, this method should not be rejected in case of
necessary sanation and control of the condition of the
intestinal loops in patients with multiple perforations of
different parts of GIT and generalized purulent peritonitis.

The landmarks for the choice of a variant of surgical
tactics should be such parameters as timing and spread
of peritonitis, the general condition of the patient,
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hemodynamic condition (stable/unstable), the extent of
coverage of the wall of intestinal tube with alterations
in the affected area, local or multiple lesions, location
of the defect (remoteness from the ileocecal angle
and ligament of Treitz), and a possibility of performing
surgical intervention with minimal tissue injury. Speaking
about the choice of a variant of surgical intervention, it
was determined in the analysis of the scientific literature
that in GP, the main criterion of choice for most authors
is the size of defect (in case of extensive lesion of the
intestinal wall, laparotomy and suturing of the perforated
defect are performed, and if suturing is impossible —
gastric resection); in the duodenal perforation — the
presence or absence of the GIT defect (which will
permit to choose a variant of access to the abdominal
cavity — laparoscopy or laparotomy) and the size of
defect; and in perforation of the small intestine the
criteria are causes and location of the defect. According
to the above specified criteria, it is possible to start the
surgical intervention with laparoscopic revision of the
abdominal cavity in hemodynamically stable patients.
This will permit to minimize tissue injury, determine the
further amount of the operation and, with the availability
of technical possibilities and sufficient experience of
the personnel — to complete the operation without
conversion of access. An indication for transition to
laparotomy may be the absence of differentiation of
tissues, existence of a dense fusion of intestinal loops
due to a pronounced adhesion process in the abdominal
cavity with the underlying peritonitis, as well as multiple
perforations requiring extensive resections.

CONCLUSIONS

Thus, variants of surgical tactics in gastric wall
perforation (given in the order from the most commonly
used to the least common) are: laparotomy and suturing
of the edges of defect (in extensive lesions and unstable
patient’s status); suturing in laparoscopic conditions (a
small defect up to 2 cm, stable patient); atypical resection
with the formation of a gastric ‘tube’ on the probe (a
defect more than 2 cm or several defects); resection of
stomach (in case the above methods prove ineffective
and in high risk of stenosis in the postoperative period).

In duodenal perforations, the following methods are
used: rhomboid duodenoduodenoanastomosis according
to Kimura, intracorporeal suture with endovideosurgical
access; laparotomy and suturing of the defect in case
of extensive necrosis of the duodenal wall. The criteria
of choice in duodenal perforation are similar to those in
gastric perforation.

In multiple spontaneous perforations in the small
intestine, resection of the part of the intestine is
advisable — anastomosis according to Santulli in
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combination with end ileostomy or application of
intestinal stomas. In case of a single spontaneous
intestinal perforation, single-stage application of end-
to-end anastomosis is possible. Suturing of perforated
holes of the intestinal tubes and application of
enteroenteroanastomoses in conditions of peritonitis
(using different suturing materials, proprietary methods
and novel medical products) is the topic of numerous
modern research works, and one of promising areas
of development of modern abdominal surgery. Studies
in the given field will permit to revise the existing
approaches and develop new solutions to ‘old’ problems.
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