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Summary

Adhesion disease of the peritoneum is one of the difficult and unsolved problems of surgery. The number of patients is constantly
increasing, which is due to the increase in the number and volume of surgical interventions on the organs of the abdominal cavity.

Aim. The study aimed to investigate and compare the outcomes of treatment in pregnant women with peritoneal adhesions
following emergency surgical interventions, where adhesiolysis was performed and hyaluronic acid was used.

Materials and methods. Between 2012 and 2024, 80 pregnant women aged 21 to 42 years with adhesive disease underwent
adhesiolysis and were included in the study. The patients were divided into four groups: 1) Control Group: 20 patients who
received urgent surgical treatment, adhesiolysis, and conservative management using standard protocols for strangulated
postoperative hernias; 2) Second Group: 20 patients who underwent surgical intervention for strangulated ventral hernias and
adhesiolysis with the application of hyaluronic acid; 3) Third Group: 20 patients who underwent urgent enterolysis without
the use of hyaluronic acid for acute adhesive small intestinal obstruction; 4) Fourth Group: 20 patients who underwent urgent
enterolysis with the application of hyaluronic acid for acute adhesive small intestinal obstruction. For statistical analysis, the
following methods were used: the Mann-Whitney U coefficient, the correlation coefficient (r), Spearman’s rank correlation
coefficient (rho), and Confidence Intervals. Statistical analysis was performed using the MedCalc program, version 23.0.2

Results. In the second group, following surgical interventions and the application of hyaluronic acid, favorable short-term
and long-term outcomes were observed, with a follow-up period extending up to 6 years. However, in the fourth group of patients
who underwent urgent enterolysis with the use of the drug, an improvement in short-term results was noted, although the long-
term outcomes were nearly indistinguishable from those in the third group.

Conclusions. The study confirmed the efficacy of hyaluronic acid in treating adhesions during surgical procedures for
postoperative hernias. However, its effectiveness was not observed in emergency surgeries for acute adhesive intestinal
obstruction. Superior outcomes can be attained through a comprehensive approach to the prevention and management of
peritoneal adhesive disease, incorporating the use of modern and innovative anti-adhesion agents.

Keywords: Adhesive Peritoneal Disease in Pregnant Women; Acute Adhesive Small Intestinal Obstruction; Hyaluronic

Acid Preparation; Adhesion Separation.

Introduction

Adhesion disease of the peritoneum is one of the
difficult and unsolved problems of surgery. The number
of patients is constantly increasing, which is due to the
increase in the number and volume of surgical interventions
on the organs of the abdominal cavity. After secondary
laparotomies, the number of patients with peritonitis and
its complications is increasing. However, under certain
conditions of violation of fibrinolysis, a fibrous disease of
the peritoneum is formed in varying degrees of prevalence
and severity of adhesions. Peritoneal adhesions are found
in 93-100% of patients operated on the abdominal cavity,
most of them have an asymptomatic course. Adhesions are
a major cause of acute or chronic pelvic pain, infertility
in gynecology, abdominal pain, and adhesive bowel
obstruction in surgery. In 5-18% of operated patients,
clinical manifestations of various degrees of expression
associated with the adhesion process in the abdominal
cavity are observed, about 3.8% of these patients require
re-hospitalization and surgical interventions. Enterolysis in
clinically manifested adhesion disease of the peritoneum
is a necessary and routine procedure, but it causes the
formation of new adhesions, and 12-19% of patients
require repeated operations [3, 10].

Prevention of adhesion disease is of critical importance.
One of the key strategies for preventing postoperative
adhesions is the development and application of
new anti-adhesion drugs [10, 32]. The most widely

recognized anti-adhesion agents are compounds based
on carboxymethylcellulose and hyaluronic acid, which
are polysaccharides that create a physical barrier between
abdominal organs, preventing fibrin deposition and
subsequent adhesion formation.

Properties of hyaluronic acid include: 1) mechanical
effect: acts as a barrier; 2) moisturizing properties:
high capacity for water binding; 3) healing properties:
promotes normalization of cell migration and proliferation;
4) auxiliary function: interrupts the tissue inflammation
cascade.

Despite their potential benefits, the indications for
using anti-adhesion drugs remain unclear, and there are no
standardized algorithms or guidelines for their application
in general surgery. As a result, many surgeons are hesitant
to use these agents [9].

Aim. The study aimed to investigate and compare the
outcomes of treatment in pregnant women with peritoneal
adhesions following emergency surgical interventions,
where adhesiolysis was performed and hyaluronic acid
was used.

Materials and methods

Between 2012 and 2024, 80 pregnant women aged 21 to
42 years with adhesion disease underwent adhesiolysis and
were included in the study. The average age of the patients
was 31.1 £+ 11.4 years (m = 1.25). Participants had a body
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mass index (BMI) ranging from 17.0 to 39.9. The groups
were statistically comparable in terms of age and BMI. None
of the women had harmful habits such as smoking or alcohol
consumption. The gestational period was up to 6 months, and
no abnormalities were observed during pregnancy.

1) Control Group: 20 patients who received urgent
surgical treatment, adhesiolysis, and conservative
management using standard protocols for strangulated
postoperative hernias; 2) Second Group: 20 patients who
underwent surgical intervention for strangulated ventral
hernias and adhesiolysis with the application of hyaluronic
acid; 3) Third Group: 20 patients who underwent urgent
enterolysis without the use of hyaluronic acid for acute
adhesive small intestinal obstruction; 4) Fourth Group:
20 patients who underwent urgent enterolysis with the
application of hyaluronic acid for acute adhesive small
intestinal obstruction.

Only the small intestine was coated with a hyaluronic
acid solution. Depending on the patient’s constitution and
body weight, 300 to 400 ml of the solution were used.
Initially, larger quantities were applied, but this led to
complications such as abdominal seroma and issues with
midline laparotomy wounds. As a result, the solution is
now exclusively used for intestinal coating and is not
administered through drains. Following enterolysis, the
abdominal cavity was drained using a tube, which was

removed within 2 days to prevent adhesions at the drainage
site.

The severity of adhesions was evaluated using the
Peritoneal Adhesion Index (PAI), which includes at least
5 out of 9 abdominal regions affected by adhesions [1].
The inflammatory process was graded according to the
classification by Q. Zeng et al. [10, 36]:

Grade 0: No adhesions.

Grade 1: Mild - thin, avascular, transparent, loose
adhesions easily separated by blunt dissection.

Grade 2: Moderate — medium thickness and
transparency, partially vascularized adhesions.

Grade 3: Severe —dense, highly vascularized adhesions.

Only patients with Grade 2 and Grade 3 adhesions were
included in the study.

Outcomes were assessed using a scoring system: good
result—2 points; satisfactory result—1 point; unsatisfactory
result—0 points.

The postoperative outcomes and statistical scores are
presented in Table 1:

Evaluation of short-term, intermediate, and long-term
results of treatment, along with corresponding points for
statistical analysis, is presented in Table 2:

Evaluation of short-term, intermediate, and long-term
results of treatment, along with corresponding points for
statistical analysis, is presented in Table 3:

Table 1

The postoperative outcomes and statistical scores

Result
Criteria Good Satisfactory Unsatisfactory
(2 points) (1 point) (O points)

Abdominal pain - mild intensity medium or severe intensity
Nausea - mild intensity medium or severe intensity
Recovery (appearance) of peristalsis up to 1 day up to 2 day after 2 days
Passage of gases up to 2 day up to 3 day after 3 days
The first independent bowel movement up 3-4 days up to 5-6 days after 5-6 days

Table 2

Evaluation of short-term, intermediate, and long-term results of treatment, along with corresponding points
for statistical analysis

Result
Criteria Good Satisfactory Unsatisfactory
(2 points) (1 point) (0 points)

Pain syndrome - mild intensity severe
Bowel passage up to 1 day up to 2 day after 2 days

A feeling of intestinal discomfort - mild intensity severe
Asthenic syndrome - mild intensity severe
Inpatient treatment - 1-2 cases in therapeutic department surgical treatment

Table 3

Evaluation of short-term, intermediate, and long-term results of treatment, along with corresponding points
for statistical analysis

Result
Criteria Good Satisfactory Unsatisfactory
(2 points) (1 point) (0 points)

Pain syndrome - mild intensity severe
Bowel passage up to 1 day up to 2 day after 2 days

A feeling of intestinal discomfort - mild intensity severe
Asthenic syndrome - mild intensity severe
Inpatient treatment - 1-2 cases in therapeutic department surgical treatment
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For statistical analysis, the following methods were
used: the Mann-Whitney U coefficient, the correlation
coefficient (r), Spearman’s rank correlation coefficient
(rho), and Confidence Intervals. Statistical analysis was
performed using the MedCalc program, version 23.0.2/

Results

According to TASC (2000), the evaluation of treatment
outcomes was conducted at standardized time intervals
recommended by surgeons and cardiovascular surgeons:
immediate results—within 30 days post-surgery; short-term

results — from 1 to 6 months post-surgery; intermediate
results — from 12 to 24 months post-surgery; long-term
results —from 2 years post-surgery.

Criteria for evaluating the immediate results of
treatment. The criteria for assessing treatment outcomes
within 30 days after surgery included: bowel passage
(evacuation of contrast after 24 hours as the primary cri-
terion); duration of inpatient treatment; recovery of work
capacity.

The results of treatment of groups of patients are shown
in Table 4:

Table 4
The results of treatment of groups of patients
Good Satisfactory Unsatisfactory
Results (2 points) (1 point) (0 points)
Postoperative | 6 (30%) 12 (60%) 2 (10%)
ericf’ i Il (20+0,09) 16 (80%) 4 (20%) _
liommediate 11 (20 (2040,13) + 0,18) 6 (30%) 7 (35%) 7 (35%)
IV (20 + 0,1535) 11 (55%) 7 (35%) 2 (10%)

Mann-Whitney U for the first and second groups = 96.00 (p=0.0013).
Correlation coefficient (r) = 0.5833 (p=0.0069).
Spearman’s rank correlation coefficient (rho) = 0.548 (p = 0.0124).
95% Confidence Interval for rho: 0.139 to 0.797. These results indicate a statistically significant difference in treatment
outcomes between the first and second groups.
Mann-Whitney U for the third and fourth group = 132.5 (p = 0.05).
Correlation coefficient (r) = 0.7849 (p<0.0001).
Spearman’s rank correlation coefficient (rho) = 0.823 (p<0.0001).
95% Confidence Interval for rho: 0.597 to 0.927. These results show a statistical difference in treatment outcomes
between the third and fourth groups, although the data are on the borderline of statistical significance.

Criteria for evaluating short-term, intermediate and long-
term results of treatment. The definitive criteria for evaluat-
ing the treatment of adhesions in the intermediate and long-
term periods include: bowel passage (contrast evacuation
after 24 hours), intestinal dysfunction (constipation,
flatulence), a feeling of intestinal discomfort, the presence

of pain syndrome, asthenic syndrome, inpatient treatment in
a therapeutic or surgical department due to adhesion disease,
absence of repeated surgical interventions for adhesion-
related obstructions or recurrent ventral hernias.

The results of treatment of groups of patients are shown
in Table 5:

Table 5
The results of treatment of groups of patients
Results Good Satisfactory Unsatisfactory

(2 points) (1 point) (0 points)

s | (20£0,15) 9 (45%) 9 (45%) 2 (10%)

- esrrrfgjit;g“én ] 11 (20£0,099) 15 (75%) 5 (25%)

long-term [l (20£0,19) 8(40%) 6(30%) 6(30%)

9 IV (2040,19) 9(45%) 7(35%) 5(35%)

Mann-Whitney U for the first and second groups = 135.00 (p = 0.0412).

Correlation coefficient (r) = 0.6623 (p = 0.0015).

Spearman’s rank correlation coefficient (rho) = 0.631 (p = 0.0029).
95% Confidence Interval for rho: 0.261 to 0.831 These results indicate a statistically significant difference in treatment

outcomes between the first and second groups.

Mann-Whitney U for the third and fourth groups = 187 (p = 0.7071).

Correlation coefficient (r) = 0.93 (p < 0.0001).

Spearman’s rank correlation coefficient (rho) = 0.935 (p < 0.0001).
95% Confidence Interval for rho: 0.841 to 0.974. These results show no statistically significant difference in treatment

outcomes between the third and fourth groups.

Here is the rephrased version of the text, maintaining
the academic and scientific tone and adhering strictly
to your request to preserve the original formatting and
structure, without adding new elements or using bold
formatting:

The table demonstrates the efficacy of the anti-adhesion
drug hyaluronic acid in Group Il patients following

surgery for ventral hernias. However, in the fourth group
of patients, who underwent urgent enterolysis with the use
of the drug, an improvement in immediate outcomes was
observed, but the long-term results were nearly identical
to those in the third group.

Thus, ventral hernias and acute adhesive obstructions
differ in both their pathogenesis and treatment approaches.
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A differentiated strategy is essential for managing these
conditions.

Discussion

One of the approaches to preventing postoperative
adhesions involves not only the development of modern
surgical techniques, the use of high-quality suture materials,
and advanced implants but also the exploration of new
methods for adhesion prevention through the application
of anti-adhesion drugs.

Among the most widely recognized anti-adhesion agents
are compounds based on carboxymethylcellulose and
hyaluronic acid, which are polysaccharides that create
a physical barrier between abdominal organs, preventing fibrin
deposition and subsequent adhesion formation [11, 13, 14].

Interceed (oxidized regenerated cellulose, Ethicon) is an
absorbable membrane that degrades into monosaccharides
within two weeks after application. It does not require fixation
with sutures. Randomized clinical trials have demonstrated
that the use of Interceed following laparoscopic and open
surgeries reduces the adhesion process by 50-60%, although
it does not completely eliminate adhesions. It is approved
for use in the United States.

Sepracoat (Genzyme) is a hyaluronic acid solution
that dissolves within five days after being introduced into
the abdominal cavity. Currently, its primary application
is in operative gynecology. It is approved for use in some
European countries but has not received FDA approval in
the United States.

Seprafilm (Genzyme) is a biodegradable membrane
composed of hyaluronic acid and carboxymethylcellulose.
Its use is limited to laparotomy procedures, as it degrades
rapidly and requires careful handling. A large multicenter
randomized study in the United States, involving 1,701
patients divided into two groups (with and without the
membrane), found no statistically significant difference in
the development of adhesion disease between the groups.

Gore-Tex Surgical Membrane (W. L. Gore Corp.) is
a non-absorbable membrane made of thin sheets (0.1 mm)
of polytetrafluoroethylene, with an average pore diameter

References:

of less than 2 micrometers. Unlike other materials, it can
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Conclusions

The study has demonstrated that hyaluronic acid
is effective in treating adhesions during surgeries for
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3ACTOCYBAHHS MPOTUCIMAMKOBHUX MPEIMAPATIB ¥ BATITHUX KIHOK ITPU 3AIIEMJEHUX
HICJSIONMEPALIMHUX T'PUKAX I TP TOCTPINA CHAMKOBII TOHKOKHUIIKOBIA HEITPOXAJTHOCTI

C.b. Tenemyxa, O. I'. lunmwk, 1. M. /lioyx

IBano-®pankiBchbkuii HALliOHAJILHUNA MeIUYHU YHiBepcUTeT
(m. IBaHo-®paHKiBChK, YKpaina)

Pesome.

CraiikoBa XBopo0a 0YEpPEBUHU € OIHIEIO 31 CKIIQJHUX 1 HEBUPIIEHUX MpodieM Xipyprii. KiibKicTh XBOPUX MOCTIHHO 3pOCTae, Iio
00yMOBIICHO 301IBIICHHSAM KITBKOCTI Ta 0OCSTIB ONEPAaTUBHUX BTPYYaHb HA OpraHaX Ye€PEeBHOI TOPOKHUHU.

MeTa — BUBYUTH Ta MOPIBHATH PE3YJIBTATH JIIKyBaHHS BariTHUX JKIHOK 31 ClIallkaMK O4E€PEBHUHH ITiCIIsl HEBIAKIIAIHUX ONCPATUBHUX
BTPYy4aHb, IIPH SKUX IPOBOIAMIN PO3’€AHAHHS CHANHOK i BUKOPUCTOBYBAIIM HpeEIapar riaypoHOBOi KMCIIOTH.

Marepianu i metoau. 3a niepion 3 2012 mo 2024 pp. o6creskeHo Ta mporikoBaHo 80 BariTHUX JKiHOK i3 CIIAKOBOO XBOPOOOIO, SIKi
MePEHECIH Po3’ €IHAHHsI CIaioK, BikoM Big 21 10 42 pokis. XBopux po3mofiiicHo Ha HACTymHi rpynu: 1) koutponsaa — 20 XBOpHX,
SIKUM [POBEJICHO YPIeHTHE OIICPaTHBHE JIIKYBaHHs, P03’ €JHAHHS CIIAOK Ta KOHCEPBATUBHE JTiKYBaHHS 3araJIbHONPUIHATHMA METOAMH
[PH 3aMIEeMIICHHUX MICIIONePAiHUX TprKkax; 2) apyra rpyna — 20 namieHTiB, SKAM MPOBEACHO ONEpPaTHBHE BTPYYaHHs y 3B sI3Ky i3
3aI[EMJICHMH BEHTPAJIbHUMH IPIKaMHU Ta po3’ €IHAHHS CIIAHOK i3 3aCTOCYBaHHSM IIperapary rialypoHOBOI KUCIOTH; 3) TPeTs rpyma—
20 mamni€eHTiB, IKUM MPOBOIWIN TCPMIHOBHI €HTEPOIIi3 Oe3 3aCTOCYBAHHS Iperapary rialypoOHOBOT KUCIIOTH, 3 TOCTPOIO CIAKOBOIO
TOHKOKHIIIKOBOIO HEMPOXiaHicTIO; 4) yetBepTa rpyna— 20 XBOpHX, SIKMM IPOBOIMIIA TEPMiHOBHI SHTEPOII3 i3 3aCTOCYBAHHSIM ITPErapary
riaypoHOBOI KUCJIOTH, 3 TOCTPOIO CIIAKOBOI TOHKOKHIIKOBOIO HEIPOXIiIHICTIO.

PesyawTarn. Y apyriii rpymi micisi onepaTHBHOTO BTPYYaHHS 1 3aCTOCYBaHHS MperapaTy TialypOHOBOT KUCIOTH OTpUMaHi 100pi
HaAMOIMOKYI Ta BiJIaIeH] pe3ysbTaTd 3 TEPMIHOM CIIOCTEPEKEHHS 10 6 pokiB. OHAK y 4eTBEpPTOI IPYITH MAII€HTIB ITiCJIs TEPMiHOBOTO
CHTEPOJTI3Y Ta 3aCTOCYBAHHS IPEHapary ClOCTEPIraeThes MOMIMIICHHS HAHOIKINX PEe3yIIbTaTiB, ajle BiUIaleHi pe3yabTaTH IPAKTHIHO
HE BIJIPI3HSIIHCS B/l TPETHOT IPYIHN MAIIEHTIB.

BucnoBku. /loBenieHo, 10 riaypoHOBa KHCIIOTa e()eKTUBHA IIPH JIIKYBaHHI CIIAHOK ITi]] 9ac orepamiil y MaIieHTiB 3 micasonepanii-
HUMH rpkamu. OHaK riallypoHOBa KHCIO0Ta He ¢()eKTHBHA B EKCTPCHUX OTEPALIisX ITPU TOCTPii CIIaliKOBIi KUIITKOBIH HEMPOXiTHOCTI.
JloCATTH Kpaliux pe3yabTaTiB MOKIMBO TP KOMIUICKCHOMY ITIJIXO/i 0 PO INaKTHKY Ta JTiKyBaHHS CHAaiKOBOI XBOPOOH OUEpPEBHHH,
3aCTOCYBaHHI Cy4acHHX 1 HOBUX NMPOTHUCIIAHKOBHX ITperaparis.

KurouoBi cj1oBa: cnaiikopa xBopo6a ouepeBHHH Y BariTHUX 5KiHOK; FOCTPa CMaiKkoBa TOHKOKHIIKOBA HEMPOXiAHICTh; Mpenapar

TiaTypOHOBOI KHCIIOTH; P03’ €IHAHHS CIIAOK.
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