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Keypoints

faster recovery of peristalsis.

Endosurgical technology is less traumatic and is accompanied by less blood loss, significantly reducing the duration

of intensive care in a specialized department, the severity of postoperative pain, the earlier start of enteral load, and

Abstract

The article analyzed the anamnesis data of 93 children
with Crohn's disease who were treated from 2010 to
2022. All children with Crohn's disease underwent a
comprehensive examination at the stage of identifying
and confirming the disease in the hospital, as well as dur-
ing the differential diagnosis of Crohn's disease and ul-
cerative colitis. In addition, when planning to perform ab-
dominal surgery, it is important to know exactly the na-
ture, extent, severity, gravity, and location of damage to
the intestine and abdominal cavity, if possible. Analyzing
our experience of treating 93 children with KX using lap-
aroscopic (in 62 patients) and "open" methods (in 31 chil-
dren), we can come to the following conclusions. The
technique of laparoscopic resection of various parts of the
small and large intestines developed and applied in our
clinic is an effective treatment method for this serious
disease. In no aspect, its universality, convenience, radi-
cality, etc. it does not lag "open" operations.
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Introduction

Crohn's disease (CHD) is a granulomatous, non-specific
chronic inflammation of the intestines, that damages the
entire gastrointestinal tract, from the oral cavity to the
rectum, and causes perforation, scar stenosis, etc., lead-
ing to several complications [1,2,3]. An important task
before surgical treatment of Crohn's disease is compre-
hensive preoperative preparation and assessment of all
risk factors for surgical complications by a multidiscipli-
nary team [4,5]. CD causes chronic anemia, hypoalbu-
minemia, and chronic bacterial inflammation, which re-
duces physical development and quality of life. At the
same time, Statistical analysis shows significant im-
provement in weight-height, laboratory, and endoscopic
parameters after two-stage surgical treatment [6]. The
mortality rate during open and laparoscopic operations of
CD in children is the same. However, open surgery dif-
fers from patients undergoing laparoscopic procedures
with higher morbidity, including respiratory complica-
tions, surgical complications, need for blood transfu-
sions, and increased medication use. In some patients,
laparoscopy is safer, more efficient, and has fewer com-

plications [7,8].
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In recent years, the application of laparoscopic interven-
tions as a minimally invasive surgical method in the treat-
ment of CD has begun to be widely used due to the good
cosmetic effect, quick recovery of intestinal function, and
reduction of the length of stay in the clinic. Although
complications such as adhesion-induced intestinal ob-
struction and wound infection are significantly reduced
during these interventions, the frequency of postoperative
relapses does not differ significantly compared to open
surgeries. In recent years, laparoscopic interventions
have become the "gold standard" in the treatment of such
serious diseases [9,10,11].

Ileocecal resection is the most commonly performed op-
eration in Crohn's disease. When comparing the laparo-
scopic-assisted and open methods, the endosurgical ap-
proach should be considered the method of choice, be-
cause it has a shorter hospital stay and a lower risk of
complications during the 30-day postoperative period
[12].

Laparoscopic colectomy for Crohn's disease in pediatric
patients is safe and associated with shorter hospital stays
and equivalent hospital costs than the open procedure.
Socioeconomic disparities in laparoscopic use exist and
warrant further investigation [13].

Material and methods

The main clinical group (group 1) included 62 children
(boys - 24 (38.7%), girls - 38 (61.3%)) who underwent
mini-invasive laparoscopic operations with the method-
ology developed in the clinic during abdominal compli-
cations of Crohn's disease. Comparative group 2 in our
study included 31 patients (11 boys (35.5%), 20 girls
(64.5%)) due to Crohn's disease. For them, surgical treat-
ment of complications using previously accepted com-
mon "open" surgical methods, extensive laparotomy ap-
proaches - classic emergency and planned operations -
intestinal resection, stoma placement, abdominal cavity
rehabilitation, drainage, etc. All patients underwent the
following examinations: Standard general clinical, bio-
chemical and other tests, assessment and correction of

nutritional status of patients, calprotectin test, test for Cl
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Difficile toxins, decontamination before surgery if de-
tected, study of markers of inflammatory reaction, ab-
dominal cavity, pelvis, retroperitoneal area, etc., o in-
cluding a comprehensive ultrasound examination of the
assessment of the degree of inflammation in the intestinal
wall and abdominal cavity, a complex of endoscopic ex-
aminations - FEQDS, ileocolonoscopy, multiple manda-
tory repeat biopsies and further morphological studies,
video capsule studies - strictly according to the instruc-
tions, always after excluding areas of the intestine that are
sensitive to narrowing x-ray contrast examinations of all
levels of the gastrointestinal tract are carried out. CT and

MR enterography, - are performed in all children and

evaluate the state of the intestines and abdominal cavity,

identify areas of inflammation, narrowing, scar strictures
on the intestinal wall, etc., are highly effective methods
for determining. When statistically analyzing research re-

sults when processing quantitative indicators, the W

(Wilcoxon-Mann-Whitney) test was used. When analyz-

ing qualitative indicators, the method used was Pearson's

X2 test (chi-square) (when n>5) and Fisher's exact test

(when n<5). Statistical studies were carried out using MS

EXCEL and S-PLUS programs. The following opera-

tions were performed in children with KX (62 people -

group 1A).

e emergency laparoscopic surgery — performed in 4
children. Temporary separation of the most damaged
parts of the intestine, healing, and drainage of ab-
scesses, abdominal cavity (2 patients), ileocecal re-

section, placement of ileostomy (2 patients), (figure

).
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Figure 2. Intestinal mobilization, resection, placement of guide su-

. . tures, placement of a linear stapler device, sewing of "technological
Figure 1. The abscess was separated, the fistula was repaired with holes".

double sutures.

e Planned laparoscopic operations were performed in
58 children - resection of intestinal areas where the
formation of irreversible inflammatory-scarring
changes leading to the formation of the structure was
determined:

— in the ileocecal region — 43 (74.1%). (figure 2)

— in the proximal parts of the small intestine — 9
(15.6%)

— in the large intestine -6(10.3%) (figure 3)

Figure 3. Separation of the rectum, lower colorectal anastomosis
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Operations performed according to the localization
of the stricture were as follows:

laparoscopic ileocecal resection, "side-to-side" ile-
oassendo or ileotransverso anastomosis by means of
an intracorporeal apparatus - 43 patients (picture 1);
laparoscopic segmental resection of the small intes-
tine, intracorporeal '"side-by-side" small-small-
bowel anastomosis - 9 patients;

laparoscopic rectal resection and manual lower colo-
anal anastomosis (when the stricture is located at the
level of the rectal and sigmoid colon) — 2 patients;
laparoscopic subtotal proctocolectomy performed
with preservation of the blind and ascending colon,
its 1800 turning and lowering through the right lat-
eral canal, placement of very low colorectal anasto-
mosis, and ileostomy (in case of stenosis of the anus,
transverse colon, and stricture of the left half of the
large intestine) — 1 patient;

laparoscopic segmental resection during isolated
narrowing of the transverse colon, application of
"side by side" large-large intestinal anastomosis by
means of intracorporeal apparatus - 3 patients;
laparoscopic segmental resection of the small intes-
tine, intracorporeal '"side-by-side" small-small-
bowel anastomosis - 9 patients;

laparoscopic rectal resection and manual lower colo-
anal anastomosis (when the stricture is located at the
level of the rectal and sigmoid colon) — 2 patients;
laparoscopic subtotal proctocolectomy performed
with preservation of the blind and ascending colon,
its 180° turning and lowering through the right lateral
canal, placement of a very low colorectal anastomo-
sis and ileostomy (in case of stenosis of the anus,
transverse colon and stricture of the left half of the
large intestine) — 1 patient.

laparoscopic segmental resection during isolated
narrowing of the transverse colon, application of
"side by side" large-large intestinal anastomosis by

means of intracorporeal apparatus - 3 patients.
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In children with KX (31 people - group 2A), the follow-

ing operations were performed by the "open" method.

Emergency laparoscopic surgery was performed in 3
children. Stoma with temporary separation of the
most damaged parts of the intestine, rehabilitation
and drainage of abscesses, abdominal cavity (2 pa-
tients), ileocecal resection and placement of ileos-
tomy (1 patient);
Planned laparoscopic operations were performed in
28 children - resection of intestinal areas where the
formation of irreversible inflammatory-scar - scar
changes that led to the formation of the structure was
determined:

o in the ileocecal region — 25 (89.3%)

o in the proximal parts of the small intestine

-2 (7.1%)

o in large intestine — 1 (3.6%).
Operations performed according to the localization
of the stricture were as follows:
ileocecal resection, "side-to-side" ileoassendo or ile-
otransverse anastomosis - 20 patients;
ileocecal resection, ileoassendo or ileotransverse
anastomosis by "Vitebsk" method - 5 patients
segmental resection of the small intestine, "side-by-
side" small-small-bowel anastomosis - 2 patients;
segmental resection during isolated narrowing of the
transverse colon, application of "side by side" large-

large intestinal anastomosis - 1 patient.

Discussion

The examined patients were aged from 18 to 39 years.

The average age of pregnant women in the main group,

27.98+5.3 years, did not differ from that in the compari-

son group - 27.65+4.2 years and in the control group -
27.91+6.8 years (p>0.05) (Table 1).

Comparative analysis of the results of treatment of chil-

dren with inflammatory bowel diseases in the main (lap-

aroscopic) and comparative groups. In order to evaluate

the effectiveness of treatment, the following intraopera-

tive and postoperative indicators were analyzed:
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- the duration of the surgical operation, the volume of in-
traoperative blood loss, the frequency and severity of in-
traoperative complications, the need and frequency of
conversion (for laparoscopic operations), the necessity
and duration of the stay in the intensive care unit (ICU),
the time for normalization of body temperature, painkill-
ers (narcotic, non- drugs, etc.) need and duration of use,
need, and duration of stimulation of the intestines with
drugs, as well as time for recovery of intestinal peristal-
sis, time of patient activation, length of stay of the patient
in the hospital after surgery, frequency and severity of
early and late postoperative complications, related to
complications the frequency of repeated surgical opera-
tions, the functional and cosmetic results of the treatment
in the near and long term, the quality of life of the oper-
ated patients.

Intraoperative indicators characterizing laparoscopic and
"open" operations performed on our patients are pre-

sented in the tables (Tables 1,2,3).

Benchmarks to Main group C::)rlxllparlsonz A P

be compared 1A, n=62 §:3lp ’
Operation dura- 125,1+4,3 (95- | 118,9+£7,4 (85- <0.05
tion (min.) 260) 250) p=Y,
Volume of in- 155,6+1,1(141- | 309,3+3,7(280-
traoperative 170) 340) p<0,001
blood loss (ml)
Lengthof stayin | 5 74010 (2 | 5842027 (4
intensive care 4) 8) p<0,001
unit (days)
Time for normal-
ization of body 4,11+0,11  (3- | 6,90+0,17 (5- <0,005
temperature 5) 8)
(days)
Duration of use

B - -+ -
of painkillers 2’)89 013 @ %19 0.14 (4 p<0,001
(days)
Duration of drug
stimulation of the 2’)92i0’1 G g’)68i0’21 (@- p<0,001
intestines (days)
Time to start en-
teral loading after 14,60+0,25 35,52£1,33 p<0,001
(12-18) (24-48)

surgery (hours)
Time to appear-
ance of loose i’flioﬁg 2 ;’)48:‘:0’18 G- p<0,001
stools (days)
Bed days of the
patient in the 5,84+0,24 (3- | 14,19+0,49 (9-
hospital after sur- | 9) 18) p<0,001
gery

Table 1. Comparison of intraoperative parameters in patients in the

main 1A and comparative 2A groups of children with CD
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The results of treatment of patients admitted with com-
plications of Crohn's disease are always in focus. The
comparison of the conducted studies shows that there is
a significant difference in the volume of blood loss,
which is the main influence on the quality of the opera-
tion (p<0.001). Thus, blood loss during laparoscopic op-
erations was 156 ml on average, and 309 ml during the
"open" method. The duration of operation is shorter in
laparoscopic operations (109.4+2.1 86-139) compared to
"open" method (128.3£3.2 96-158) (p<0.001). This num-
ber decreases due to the development of technological
tools and the increase in the experience of the surgeon
performing the operation. Blood transfusion may be nec-
essary in every operation, especially in such severe oper-
ations. During the course of these operations, 2 (3.23%)
patients in the laparoscopic method and 3 (9.68%) pa-
tients in the "open" method needed blood transfusion
(PEFM = 0.2). A comparison of other indicators shows
that laparoscopic operations are significantly superior.
There was no need for conversion in this complex patient
population.

We used the above classification (based on the Clavien—

Dindo scale) to assess the severity of early postoperative

complications.
Group 1A, Group 2A,
n=62 n=31
fini- % fini- %
tely. tely.

Grade 1 (prevented
wound infection)
Grade 2 (adjunctive
drug therapy and 2 32 2 6,5
other therapies)
Grade 3a — interven-
tions without general 2 32 2 6,5
anesthesia

Level 3b—interven-
tions under general 1 1,6 2 6,5
anesthesia

Grade 4 — additional
treatment of compli-
cations in the inten-
sive care unit

Grade 5 — patient
death.

Total early postope-
rative complications

2 3,2 3 9,7 Pervi>0,05

Pern>0,05

Pern>0,05

Pern>0,05

1 1,6 1 3,2 Pervi>0,05

0 0,0 0 0,0 -

8 12,9 10 32,3 p<0,02

Table 2. Grade of early postoperative complications in patients with

KX according to the Clavien—Dindo scale (in groups 1A and 2A)
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The total number of early postoperative complications
was significantly different. Thus, 8 (12.9%) patients in
the laparoscopic method and 10 (32.3%) patients in the
"open" method had complications of various degrees
(p<0.02). No significant difference was found when com-
paring other indicators.

The long-term results of the treatment were evaluated not
earlier than 12 months after the operation. The number
and nature of late postoperative complications and re-

quired reoperations were analyzed.

Group 1 (lapa- Group 2

Groups of CD patients roskopik), n=62 (“agiq”), =31

The total number of de-
layed postoperative com-
plications requiring re- 3 (4,8%) 2 (6,5%)
peat surgical interven-
tions

Type of complications
Delayed bowel obstruc-
tion — _

Intraperitoneal infiltrate,
fistula

A new localization of in-
testinal stricture
Uncontrolled perianal
dermatitis requiring a - -
temporary ileostomy

Table 3. Delayed postoperative complications requiring repeated surgi-
cal interventions

Results

1. Laparoscopic operations are an effective and safe treat-
ment method that allows performing resections of various
segments of the small or large intestine with the applica-
tion of intra-intestinal anastomosis in almost all clinical
situations, in emergency indications and in a planned
manner, during complications of patients in complex
groups such as Crohn's disease in children.

2. The methods of intestinal resection and formation of
inter-intestinal anastomoses (small - small intestine,
small-large intestine, ileorectal, colorectal, etc.) by the
laparoscopic method proposed in the performed scientific
work are linear and circular staplers, manual endoscopic
if there is appropriate technical equipment and experi-
ence of surgeons. using intestinal sutures can be consid-
ered a reliable and safe selection method that can be uni-

versally applied to children.
Ismayilov et al. Complication of Crohn’s disease.

Conclusion

Analyzing our experience of treating 93 children with KX
using laparoscopic (in 62 patients) and "open" methods
(in 31 children), we can come to the following conclu-
sions. The technique of laparoscopic resection of various
parts of the small and large intestine developed and ap-
plied in our clinic is an effective treatment method for
this serious disease. In no aspect, its universality, conven-
ience, radicality, etc. it does not lag behind "open" oper-
ations in terms of;

— The method of forming a wide inter-intestinal
"side-to-side" anastomosis (functionally "end-
to-end") according to the described method us-
ing a combined technique (suture machine +
manual suture):

— it is a universal method for connecting the ends
of the intestine after resection (ileocecal, small,
large intestine);

— is a reliable method of anastomosis, even in a
group of severe patients such as children with
KX, the probability of anastomotic failure is
minimal;

— forming a wide side-to-side anastomosis is one
of the ways to prevent stenosis because such
anastomoses are less sensitive to narrowing than
end-to-end circular anastomoses;

— such operations can and should be performed in
clinics with sufficient experience in performing
laparoscopic operations on the intestine, with all
the necessary equipment, instruments, devices
and consumables, as well as with the participa-
tion of specialists in related specialties who are
usually involved in the monitoring and treat-
ment of such diseases.

—  When conducting a comparative analysis of the
use of laparoscopic and "open" methods for in-
testinal resection during KX in children, it can
be concluded that endoscopic interventions:

— it is less traumatic and is accompanied by less

blood loss;
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significantly reduces the duration of intensive
therapy in a specialized department, the severity
of postoperative pain;

ensures earlier start of enteral load, faster recov-
ery of peristalsis and intestinal passage;

reduces the time of patients' stay in the hospital,
as well as the rehabilitation period of patients in
the early and long postoperative periods;

there is a slight decrease in the number of com-

plications in the early and remote periods after

surgery.
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