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biome analysis revealed an increase in Bacteroidetes, a decrease in Firmicutes, and normalization of the Firmicutes/
Bacteroidetes ratio.

MASLD is associated with gut microbiota dysbiosis and increased intestinal permeability. Microbiome-targeted
therapy may improve metabolic parameters, restore microbial balance, and reduce intestinal permeability.
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Postoperative adhesion formation (PAF) is a pathological process characterized by fibrous adhesions developing
between the surface of an organ and the wall of a cavity or an adjacent organ following trauma or ischemia. These
adhesions form dense septa, bands, and “bridges” with their own vascularization and innervation. PAF is associated
with a number of complications, including prolonged hospitalization due to the presence of the disease, increased
duration and complexity of surgical procedures during repeat operations, significant financial costs related to pa-
tient examination and treatment, and increased postoperative morbidity and mortality. Therefore, the aim of this
study was to optimize preventive measures for postoperative adhesion formation following surgical interventions
in obstetric and gynecological practice. The main group consisted of 37 women (15 after cesarean section, 10 after
myomectomy, and 12 after ovarian tumor removal) who received the proposed mixture into the abdominal cavity
during surgery in order to prevent PAF. The mixture consisted of analgesic, hemostatic, and corticosteroid compo-
nents. The comparison group included 32 women (12 after cesarean section, 10 after myomectomy, and 10 after
ovarian tumor removal) who did not receive the mixture during surgery. Ten women without a history of surgical
intervention constituted the control group. It was determined that patients who did not receive intraperitoneal ad-
ministration of the proposed agents during surgery demonstrated intensified inflammatory responses, manifested
by pronounced expression of proinflammatory cytokines IL-18, IL-6, and TNF-a, as well as changes in the levels of
endothelial factors (VEGF, ET-1, eNOS) and C-reactive protein.

Key words: adhesion formation, postoperative period, cesarean section, myomectomy, ovarian tumor removal,
C-reactive protein, interleukins, endothelial dysfunction.
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Connection of the publication with planned re-
search work.

The study was conducted in accordance with the re-
search plan of Kharkiv National Medical University, “Im-
provement of diagnostic and therapeutic measures and
prevention of complications of pregnancy and gyneco-
logical diseases in women with extragenital pathology”
(state registration number 0124U002218).

Introduction.

At the beginning of the 21st century, the frequency
of obstetric and gynecological surgeries has increased
significantly. This trend is associated with the expansion
of indications for cesarean section, particularly repeat
procedures; the younger age of women diagnosed with
tumors of the reproductive organs (uterus and ovaries);
the occurrence of “acute abdomen” conditions (rupture
or torsion of ovarian tumors, ovarian apoplexy, ectopic
pregnancy); and peritoneal infertility caused by adhe-
sions [1].

Postoperative adhesion formation (PAF) is associat-
ed with a number of complications, including prolonged
hospitalization due to the underlying condition, in-
creased duration and complexity of surgical procedures
during repeat operations, significant financial costs relat-
ed to patient examination and treatment, and increased
postoperative morbidity and mortality [2].

Numerous studies on the prevention of PAF have
been reported in contemporary literature; however, an
adequate strategy capable of completely preventing ad-
hesion formation has not yet been established. Although
a number of experimental studies have been conduct-
ed with varying degrees of success, their results cannot
always be successfully translated to the human body
[3, 4].

PAF is a pathological process characterized by fibrous
adhesions forming between the surface of an organ
and the wall of a cavity or an adjacent organ following
trauma or ischemia, resulting in the formation of dense
septa, bands, and “bridges” that possess vascularization
and innervation [5].

The incidence of PAF ranges from 50% to 95% and
is most commonly observed in the abdominal and pel-
vic cavities, posing a major surgical challenge and sig-
nificantly impairing the quality of life of many patients
through chronic pain, organ dysfunction, and an in-
creased need for repeat surgical interventions aimed at
adhesiolysis, control of bleeding, and treatment of per-
forations of adjacent organs [6].

The mechanisms underlying PAF formation remain
insufficiently studied and are associated with impaired
tissue regeneration, which may result from cellular and
immune responses during tissue repair manifested by a
local inflammatory process in damaged and ischemic tis-
sues, typically accompanying surgical trauma [7].

According to literature data, PAF develops as a result
of three main processes: (1) suppression of fibrinolysis
and extracellular matrix degradation; (2) induction of
an inflammatory response accompanied by increased
production of cytokines and transforming growth fac-
tor beta (TGF-B); and (3) tissue hypoxia with increased
expression of vascular endothelial growth factor (VEGF)
[8]. Surgical trauma contributes to adhesion formation
through increased fibrin levels and plasminogen activa-
tor inhibitors, as well as through the induction of a local
inflammatory response. Hypoxia and reactive oxygen

species (ROS) promote inflammation and activate the
coagulation cascade, while surgical tissue hypoxia may
reduce fibrinolysis [2]. Components of the extracellular
matrix (fibronectin, hyaluronic acid, glycosaminogly-
cans, and proteoglycans) form a scaffold for the prolifer-
ation of cellular elements and fibroblast secretion. Cel-
lular mediators, particularly submesothelial fibroblasts
and myofibroblasts, contribute to the development of
long-lasting adhesions that mature through collagen
deposition and extracellular matrix formation, whereas
mesothelial cells play a protective role [9]. Macrophages
are found in long-standing adhesions; neutrophils acti-
vate mesothelial cells, generate ROS, inhibit fibrinolysis,
and exert both pro- and anti-adhesive effects. T lympho-
cytes influence both the quality and quantity of adhe-
sions. Th1, Th2, and Treg CD4+ cells directly participate
in PAF formation, accompanied by the production of
proinflammatory cytokines, histamine, serotonin, and
VEGF [10-12]. It has been demonstrated that inflam-
matory processes and immune mediators play a leading
role in adhesion formation. Infectious factors are also of
considerable importance, for example, the development
of intra-abdominal abscesses after surgical interventions
[13]. The role of neutrophil extracellular traps in the de-
velopment of bacterial infections during the postopera-
tive period should also be considered [14, 15]. In addi-
tion, the diagnostic accuracy of C-reactive protein (CRP)
for the early detection of postoperative infections has
been demonstrated [16].

The quality of life of patients with PAF should also
be taken into account, particularly pain symptoms and
other postoperative complaints observed in women
after gynecological surgical interventions. Acute inflam-
matory diseases of the pelvic organs and their conse-
qguences should be diagnosed in a timely manner using
additional instrumental examinations (MRI, ultrasound)
and treated to prevent adhesion formation, which may
subsequently lead to infertility and other complications
[17].

Currently, several surgical approaches to the pre-
vention of PAF have been proposed. Minimally invasive
interventions are considered to reduce the risk of adhe-
sion formation because less tissue trauma leads to less
pronounced postoperative reparative processes. For ex-
ample, fewer adhesions are observed after laparoscopy
than after laparotomy. However, this advantage may be
limited by pneumoperitoneum using CO,, which increas-
es intra-abdominal pressure and may cause ischemic in-
jury, including acidosis and ROS production [3, 18].

According to Wang R. (2022), mesothelial cells play a
significant role in PAF formation [19]. Liu Z-Y (2025) and
colleagues, as well as Yang S. (2025), suggest that post-
operative adhesions may form with the participation
of peritoneal macrophages, and their prevention may
be achieved through targeted therapy involving macro-
phage-dependent immune cells [10, 12].

Experimental studies in mice have demonstrated
that antithrombin combined with a NET inhibitor can
protect against adhesion formation in surgical practice
[20]. In addition, the role of peritoneal macrophages in
maintaining homeostasis, tissue repair, and infectious
processes has been confirmed in experimental mouse
models [4].

Among effective therapeutic approaches, pharmaco-
logical strategies and biomaterials have been proposed
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that physically isolate organs and thereby prevent adhe-
sion formation. One example is a neutrophil extracellular
DNA hydrogel with hemostatic properties, which plays a
crucial role in the prevention of adhesion formation [21,
22].

Considerable attention is devoted to PAF both in tho-
racic surgery [23] and in abdominal and pelvic surgery
[2, 7], as well as to adhesiolysis procedures [5].

In gynecological and oncogynecological practice, ad-
hesions most frequently occur after laparotomic hyster-
ectomy. Therefore, the use of enhanced recovery after
surgery (ERAS) protocols is recommended, including
after laparoscopic hysterectomy, with consideration of
preoperative risk assessment for adhesion formation
[23, 24]. It is also recommended to evaluate the risk of
adhesion formation preoperatively using MRI [25], and
during surgery to employ fully robotic hysterectomy
techniques [19].

Thus, the prevention of postoperative adhesion for-
mation, particularly in gynecology, is primarily based on
minimizing tissue injury, for example, by using a laparo-
scopic approach instead of laparotomy.

However, the problem of preventing PAF has not yet
been fully resolved, and therefore its relevance remains
unquestionable.

The aim of the study.

To optimize preventive measures aimed at reducing
postoperative adhesion formation following surgical in-
terventions in obstetric and gynecological practice.

Object and research methods.

To achieve the study objective, 79 women were ex-
amined, including 27 women who underwent cesarean
section (CS) (group 1), 20 patients who underwent myo-
mectomy (ME) (group 2), 22 patients who underwent
ovarian tumor removal (OT) (group 3), and 10 women
without a history of surgical intervention (control
group). Each group was further divided into two sub-
groups: the main group and the comparison group. The
main group consisted of 37 women (15 after CS, 10 after
ME, and 12 after ovarian tumor removal) who received
the mixture proposed by the authors into the abdom-
inal cavity during surgery in order to prevent PAF. The
mixture consisted of analgesic, hemostatic, and cortico-
steroid components. The comparison group included 32
women (12 after CS, 10 after ME, and 10 after ovarian
tumor removal) who did not receive the mixture during
surgery. It should be noted that all women underwent
postoperative examination, which included assessment
of complaints, monitoring of the general condition, mea-
surement of body temperature, pulse rate, and blood
pressure, routine clinical and laboratory tests, and de-
termination of C-reactive protein levels. On the third
postoperative day, blood analysis was performed to de-
termine the levels of interleukins (IL-1B, IL-6, TNF-a) and
endothelial factors (VEGF, ET-1, eNOS) using appropriate
assay kits (Elabscience®, MyBioSource, USA).

The study was conducted in accordance with the
principles of Good Clinical Practice (ICH E2(R6) GCP) and
the Declaration of Helsinki of the World Medical Asso-
ciation. Prior to any procedures, all women provided
informed voluntary consent to participate in the study.

Statistical analysis of the obtained results was per-
formed using Student’s t-test, with a significance level set
at p<0.05. The results are presented as the mean value

and standard deviation (Mtm), where M represents the
mean and m represents the standard deviation.

Research results and their discussion.

The age of the women ranged from 20 to 40 years and
averaged 31.5%7.2 years in patients after CS, 37.6+4.8
years in patients after myomectomy, 34.2+5.3 years in
patients with ovarian tumors, and 29.4+3.2 years in the
control group. Abdominal pain during the first to third
postoperative days was reported by 4 (10.8%) women in
the main group and 29 (90.6%) women in the compar-
ison group, which required additional analgesia. Arteri-
al blood pressure remained within physiological limits,
while increased pulse rate was interpreted as a response
to pain or inflammatory factors. The results of the com-
plete blood count did not differ significantly between
the groups, nor did the biochemical blood parameters
(total protein, creatinine, and urea).

It is known that cytokine alterations reflect proin-
flammatory processes in the human body and are as-
sociated with endothelial dysfunction. In the examined
patients, the levels of proinflammatory cytokines IL-18,
IL-6, and TNF-a, as well as C-reactive protein (CRP), were
assessed, as presented in table 1.

Table 1 - Levels of endothelial markers
in the blood of the examined patients

Main group |Comparison group |Control group
bl (n=37) (n=32) (n=10)
IL-1B, ng/mL | 31.946.2** 72.4£9.1* 22.5+4.7
IL-6, pg/mL 3.2+0.5%* 6.1+0.6* 2.8+0.3
TNF-a, pg/mL | 41.3+3.8** 65.1+4.7* 34.9+3.1
CRP, mg/L 6.7+1.1%** 27.2+4.3* 2.9+0.2

Notes: * — significant difference compared with the control group
(p<0.05); ** — significant difference compared with the comparison
group (p<0.05).

As shown in table 1, the levels of IL-1B, IL-6, and
TNF-a were significantly higher in women who did
not receive PAF prevention during surgery compared
with patients who underwent PAF prevention and with
women in the control group.

When analyzing endothelial markers, changes in the
levels of vascular endothelial growth factor (VEGF), en-
dothelin-1 (ET-1), and endothelial nitric oxide synthase
(eNOS) were observed in patients who did not receive
PAF prevention compared with the main and control
groups, as presented in table 2.

Considerable attention has been devoted to the
long-term effectiveness and safety of agents used for the
prevention of PAF in abdominal and pelvic surgery, par-
ticularly in gynecology [1, 18]. According to the study by
Fazel Anvari-Yazdi A. (2025), postoperative anti-adhesion
barriers in gynecological practice are being developed in
the form of biomaterials and barrier agents [26]. Phar-
macological agents demonstrate varying degrees of ef-
fectiveness in the prevention of PAF. Barrier agents [27],
which are placed between tissue layers, have several dis-
advantages; nevertheless, they are used in gynecological
practice during laparoscopic procedures. Biomaterials
are currently under development for various tissues,
while the use of lubricants, immune system regulators,
nanotherapy, and gene therapy continues to be investi-
gated [8, 28].
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Table 2 - Levels of endothelial markers
in the blood of the examined patients

Main group | Comparison group | Control group
LB (n=37) (n=32) (n=10)
VEGF, ng/mL | 73.146.3** 107.6£7.1* 62.75.3
ET-1, pg/mL 1.2+0.2** 2.8+0.4* 0.9+0.1
eNOS, pg/mL | 64.5+3.1** 45,9+3.7* 77.145.3

Notes: * — significant difference compared with the control group
(p<0.05); ** — significant difference compared with the comparison
group (p<0.05).

In Ukraine, according to studies by Sukhanova A.A.
(2018) and Romanenko T. (2021), a barrier gel (50 mL)
based on carboxymethylcellulose and thiotriazoline (one
suppository daily for 14 days starting from the first post-
operative day) were used intraoperatively for the pre-
vention of peritoneal pelvic adhesions [29, 30].

In pediatric practice, the use of an anti-adhesion gel
during abdominal surgery demonstrated high effective-
ness in the primary prevention of adhesion formation
[31].

According to Telemukh S. (2025) and colleagues, who
treated 80 pregnant women aged 21-42 years over a 12-
year period (2012-2024), adhesiolysis after previous sur-
gical interventions (small bowel obstruction, strangulat-
ed hernia, and others) was performed using hyaluronic
acid during surgery. Its effectiveness was confirmed in
patients with postoperative hernias, whereas it proved
ineffective in cases of acute adhesive intestinal obstruc-
tion [32].

For the prevention of PAF after gynecological surger-
ies, in addition to early mobilization according to ERAS
protocols and adequate analgesia, the use of distrip-
tase-distript (in the form of suppositories from postop-
erative days 3 to 7) has also been proposed [33].
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The results obtained in our study demonstrate dif-
ferences in endothelial and cytokine status in patients at
risk of developing PAF when preventive measures were
applied compared with patients who did not receive
such prevention and with women in the control group.
Proinflammatory cytokines and factors associated with
endothelial dysfunction appear to have particular patho-
genetic significance. Notably, more pronounced endo-
thelial dysfunction was observed in patients who did not
receive comprehensive treatment, which manifested in
laboratory markers and may be used for the early diag-
nosis of PAF development.

Thus, in patients who did not receive intraperitoneal
administration of the proposed agents during surgery,
an intensification of inflammatory processes was ob-
served, manifested by pronounced expression of proin-
flammatory cytokines IL-1B, IL-6, and TNF-a, as well as
changes in the levels of endothelial factors (VEGF, ET-1,
eNOS) and C-reactive protein.

Conclusions.

The development of adhesions after obstetric and
gynecological surgeries (cesarean section, conserva-
tive myomectomy, ovarian tumor removal) is manifest-
ed by more frequent complaints of pain at the site of
the surgical wound, increased CRP levels, intensified
expression of proinflammatory cytokines, and indica-
tors of endothelial dysfunction. Local administration of
analgesic, corticosteroid, and hemostatic agents helps
reduce patient complaints, normalize CRP levels, inter-
leukin concentrations, and endothelial factors, thereby
improving the course of the early postoperative period
and preventing the development of postoperative adhe-
sion formation.

Prospects for further research.

Further studies will focus on determining the influ-
ence of the functional state of the coagulation system on
the development of postoperative adhesion formation.
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NPO®INIAKTUKA 3/TYKOBOIO NPOLLECY NiA YAC ONEPATUBHUX BTPYYAHb
B AKYLUEPCbKO-TIHEKONONIYHIX NPAKTULI

XapKiBCbKUii HaLioOHaNbHUIT MeanYHMIA yHiBepcuTeT (M. XapkiB, YKpaiHa)
vlazurl3@gmail.com

MicnsonepayitiHuli 3nykosuli npouec (M0O31) — ue namosnoziyHuli nepebiz y 8uz2nsadi hpibpo3HO20 3POULEHHS, Ke
hOPMYEMBCA MiMC 10BEPXHE OP2AHA MA CMIHKOK MOPOHCHUHU ab0 cyciOHiM opaaHom nicasa it mpasmu abo iwemii,
ymaeoproryu moscminepemuHKU, Weapmu, «MoCmu», AKi Marome 8aCKyAAPI3ayito maiHHepsayito. BiH acoyitoemoeca
3 pAOOM YCKAAOHEHb, 30KPEMA, MPUBAsIOH 20CMiMani3ayiero Yyepes HaaA8HICMb 30X80PHOBAHHSA, MOO0BHEHUM YaCOM
ma cKAadHicmo onepamueHo20 8MpPYyYaHHA MNPU MOBMOPHUX 0Nepayiax, 3HAYHUMU PiIHAHCOBUMU 8UMPAMAMU HA
obcmexceHHAa Ma niKy8aHHA X80pux, MNi08UUWEHHAM MicadonepayiliHoi 3axeoprosaHocmi ma cmepmHocmi. Tomy
Memoto 00CNiOHeHHS cmasaa onMuUMI3ayia NPoginakmMuyHuUx 3axo0ie Wooo Po38UMKY 371yKOB8020 rpouecy nicns
onepamueHUX 8Mpy4aHb 8 AKyUWepPCbKo-2iHeKOA02iuHil npakmuui. OCHo8HY epyny ckaanau 37 xciHoK (15 — nicas
Kecapeega po3muHy, 10 — nicaa miomekmomii, 12 — nicas eudaneHHs nyxauHu AEYHUKA), AKUM 014 ronepeoreHHs
ymeopeHHsA 031 8sodunu nid yac onepayii 3anpornoHo8aHy HAOMU CyMill 8 YepesHY MOPOHCHUHY, AKA CKAadanacs
3i 3He60/11080/16HO20, 2EMOCMAMUYHO20 MA KOPMUKOCMepoiOH020 KOMMOoHeHmi8. [Jo epynu nopisHAHHA ysiliwau
32 wiHKu (12 — nicna kecapegozo po3muHy, 10 — nicas miomekmomii, 10 — nicaq eudaneHHs NyxaAuHU SEYHUKA),
AKUM He 8800UACA CyMmiw Mid 4ac onepamusHo20 empy4aHHA. 10 #iHOK, AKi He Maau onepamugHo20 8MpPyYaHHSA
CKAAAU KOHMPOsbHY epyny. byno susHayeHo, Wo y X80pux, AKI Mid Yac onepayii He ompumysanu 88e0eHHSA 8 YepesHy
MOPOIHUHY 3arpPOornoHO8aHUX 3acobie eiOmiyanacA iHMeHcuiKayia 30naneHHdA, Wo MpoABAAAOCA BUPA3HOH
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eKcripecito npo3anasabHux yumokiHie IL-18, IL-6,TNFa, 3miHamu pigHie eHOomenianeHux pakmopie (VEGF, ET-1,

eNOS ) ma C-peakmugHo20 rpomeiHy.

Knw4oei caoea: 3nykosuli npouyec, nicasonepauiliHuli nepiod, Kecapie po3muH, MioMeKmomis, eudasneHHsA
nyxAuHU AeYHUKa, C-peakmusHuli npomeiH, iHMepnelKiHu, eHoomeniaabHa OUChYHKYiS.

38’A30K nyb6aiKauii 3 n1aHOBMMM HayKOBO-AOCAIL-
HUMK poboTamu.

JocnigykeHHA BMKOHAHO 3rigHo naaHy HAP Xapkis-
CbKOrO HaLLiOHaNIbHOTO MeAMYHOro yHiBepcuTety «Yao-
CKOHAJIeHHA [iarHOCTUYHO-/KYBa/JIbHMX 3axofiB Ta
NpodinakTUKM YCKNaAHEHb BariTHOCTI Ta NHEKONOTIYHNX
3aXBOPIOBAHb Y XIHOK i3 eKCcTpareHiTa/IbHOK MaToJOri-
€t0» (Homep AepxkaBHOi peecTpauii 0124U002218).

Bcryn.

Ha nouatky XX| cTOniTTA 3HAYHO 3pOCNa 4YacTtoTa
aKyLLIEepPCbKO-TiIHEKONOTYHUX onepaLii, Wwo obymos-
NIEHO PO3LUIMPEHHAM MOKasaHb [0 KecapeBa PO3TUHY,
0c06/1MBO NOBTOPHOTO; BiNbLL MONOANUM BIKOM }KiHOK i3
NyX/JIMHAMK CTAaTEBUX OPraHiB (MaTKW, AEYHUKIB), BUNAL-
KaMW «FOCTPOrO *KMBOTa» (PO3puB, MEPEKPYT MYXAUHU
AIEYHMKA, AMON/IEKCiA AEYHMKA, NO3aMaTKOBa BariTHICTb),
nepuToHeanbHoro 6e3nnifasn, 06ymoBAEHOro 31YKOBUM
npouecom [1].

MicnaonepauinHnii 3nykoBuMiA npouec (MO3MM) acoui-
IOETHCA 3 PALOM YCKIa[HEHb, 30KpeMa, TPMBA/IOK rocC-
nitanisauielo yepes HaABHICTb 3aXBOPHOBAHHA, MOAOB-
KEHMM YaCcOM Ta CKNAAHICTIO ONepaTUBHOIO BTPYYaAHHA
npv NOBTOPHWX oOnepauifax, 3HaYHUMK iHaHCOBUMM
BMTPATaMM HA OBCTEKEHHA Ta NiKyBaHHA XBOPWUX, NigBU-
LEeHHAM nicaAonepaLlinHoi 3aXBOPIOBAHOCTI Ta CMepT-
HocTi [2].

Y cyyacHin nitepaTypi npeactaBneHo 6arato pgo-
cnigxeHb Wwoao npodinaktukm MO3M, ane agekBaTHOI
cTparterii, Aka 6 3anobirana ix yTBOPEHHIO, Ha)Kajb Ha
CbOroAHi He iCHYE, Xo4a NPOBEAEHWNI PAL eKCnepuMeH-
TaZlbHUX A0CNIOXKEHDb 3 Pi3HMM piBHEM YCMiWHOCTI, ane
nepeHecTu ix pesynbTaTv Ha OPraHiam NOANHU He 3aBXK-
av Baaetbes [3, 4].

MO3M — ue naTonoriyHni npouec y surnaai ¢ibpos-
HOTO 3POLLEHHA, AKe GOPMYETLCA MiXK MOBEPXHELD opra-
Ha Ta CTIHKOM NOPOXKHUHU abo cycigHiMm opraHom nicaa
il TpaBmMM abo iwemii, yTBOpIOIOYM TOBCTI MEPETUHKM,
LWBAPTU, «KMOCTUY», AKI MatOTb BACKY/ApPI3aLitO Ta iHHEp-
Bauito [5].

Yactota NO30M carae 50-95% i HalyacTiwe 3ycTpiyva-
€TbCA B YepeBHill Ta Ta30Bil1 MOPOXKHMHAX, CTBOPIOHOUM
BE/IMKY XipypriyHy npobnemy Ta MOripLIyOYM AKICTb
XUTTA y H6araTbox XBOPUX Yy BUINALI XPOHiYHOro 6osto,
AMchyYHKLUIii opraHis, NiABULLEHHA YAcTOTU MOBTOPHMX
onepauiil, HaNnpaBNeHNX Ha BWUAANEHHA 3POLLEHb, 3Y-
NUHKY KPOBOTeY, NiKyBaHHA nepdopaLii cycigHix opra-
HiB [6].

MexaHi3m ytBopeHHA MO3I we HeaoCTaTHLO BUBYE-
HUI | NOB’A3aHMI 3 NOPYLUEHHAM pereHepau,ii TKaHWH,
WO MOXKe 6yTM 0BYyMOBNEHO KNITUHHOW Ta iMYyHHOO
BiANOBIAAK HA iX BiAHOBNEHHA Y BUTNALI JTOKA/bHOTO
3aManbHOrO MpoLLeCy B MOLIKOAMKEHWUX Ta iwemi3oBa-
HUX TKAHWHAX, WO AK NPaBUIO CYNPOBOAXKYE XipyprivyHy
Tpasmy [7].

3a gaHumu nitepatypm MO3M yTBOPIOHOTLCA 3aBAA-
KM 3 npouecam: 1) npurHiyeHHA ¢ibpiHoNiITUYHOrO Ta
€KCTpaLeNtoNapHOro MaTpikcy; 2) iHAYKUis 3ananbHOi
BigNOBIAI 3 NiABULLEHHAM NPOAYKLUiT UMTOKIHIB Ta TGF-
b; 3) rinokcia TKaHWH Ta MigBuWeEHHA ekcnpecii VEGF

[8]. XipypriuHa TpaBMa NpM3BOAUTL 40 YTBOPEHHSA 3/yK
LUNAXOM 3POCTaHHA piBHA GibpUHY Ta iHriGiTOpiB aKTU-
BaTOpPiB MNA3MiHOreHy, iHAYKLIT NOKanbHOI 3ananbHOT
Bignosigi; rinokcia ta ROS peani3ytoTb 3anaseHHA Ta
aKTMBYHOTb KOarynauiMHUIA KacKag, XipypriyHa rinokcis
TKaHUH MOXKe 3HUKyBaTK QibpuHonis [2]. EKcTpauento-
NAPHI MaTPIiKCHI KOMMNOHeHTU (iBpOHEKTUH, rianypo-
HOBA KWCNOTa, MNiKO3aMiHOMMiKaHM, NPOTEOorNiKaHu) €
MaTpikcom gnAa nponipepauii KNITUHHUX KOMMOHEHTIB,
cekpeuji ¢ibpobnactiB. KniTMHHI meaiaTopu, 30Kpema
niayepesHi ¢pibpobnactn Ta miopibpobnactn cnpuaAoTb
yTBOpeHHto gosroTpusanmx MNO3M, aKi fo3piBatoTb 3aB-
OAKW KOnareHy Ta eKCTpaLentoNApHMOMY MATpiKcy, B
TOW Yac AK Me30TeNiaNbHi KNITUHW FPatoTb 3aXMCHY PO/b
[9]. Makpodaru 3HaiaeHi B gosrotpusanux MNO3M; Heit-
Tpodinm 3a4itoTb Me3oTenianbHi KNiTuHK, ROS, iHribyoTb
dibpiHONi3, MatoTb AK NPO- TaK i aHTMAAre3nBHUMN edeKT;
T-nimpounT BNAMBAIOTb Ha AKICTb Ta KinbKictb MO3T;
Th1, Th2 i Treg CD4+ npuiimatotb 6e3nocepeaHto yyacTb
B yTBopeHHi MO3I, Wwo cynpoBOAKYETbCA NMPOAYKLIED
npo3anasibHUX LMTOKiHIB, rictTamiHy, cepoToHiHy, VEGF
[10, 11, 12]. OoBepeHo, WO NpOLLECU 3anajieHHA Ta
iMyHHI megiaTopu rpatoTb NPOBIAHY PO/b B YTBOPEHHI
MO3MN. IHbeKuinHi pakTopy MatoTb BENMKE 3HAYEHHA B
YTBOPEHHI CNalioK, HanpuKaag, yTBOPEeHHA iHTpaabao-
MiHanbHMX abcueciB nicna xipypriyHux BTpydaHb [13].
TakoXK HeobxigHO BpaxoByBAaTU POAb HEUTPODINbHUX
EKCTPaLentoNIAPHUX areHTiB y po3BUTKY BakTepianbHMX
iHpeKuii B nicnaonepauinHomy nepioai [14, 15]. ose-
OeHa AiarHOCTMYHA TOYHICTb C-peaKTUBHOro NpoTeiHy
(C-PN) B paHHii ajarHocTMui nicnaonepauinHnx iHpeK-
uiv [16].

HeobxigHo nam’aTaTv Npo AKICTb KUTTA MaLiEHTIB 3
MO3r, 30Kkpema 60/1b0OBI BiAYYTTA, BpaxoByBaTH iX CKap-
M Ta CUMNTOMM B MicnfonepauiiHoOMy nepioai y XiHOK,
AKi NepeHec/n riHeKONOTiYHI onepaTUBHI BTPyYaHHSA. lo-
CTpi 3anasibHi 3aXBOPKOBAHHA OPraHiB mMasaoro Tasy Ta ix
HAcNigKM HeobXiAHO CBOEYACHO AiarHOCTYBaTW 3 BUKO-
PUCTAHHAM A0A4aTKOBUX IHCTPYMEHTA/IbHUX AOCNIAXKEHb
(MPT, Y3/[) Ta nikyBatM Ana npodinakTMKM 3/yKOBOTO
npoLiecy, B pe3ynbTaTi AKOro Mo¥Ke BUHUKHYTM 6e3nnia-
08 Ta iHWIi ycknagHeHHs [17].

Ha cborogHi icHytOTb HaCTynHi XipyprivHi nigxoan 4o
npodinakTnkm MO3M: BBAaXKAETLCA WO MiHIMaNbHI iHBa-
3iBHI BTPYYaHHA 3HWUXKYIOTb PU3UK BUHWUKHEHHS 3/1YKO-
BOro npouecy (MeHwe TpaBMa — MeHLUi nicasonepaw,in-
Hi BigHOBANtOBaNbHI Npouecu). Tak nicns nanapockonii
MEeHLLEe 3YK, HiX nicaa nanapoTomii, ane ue moxke byTtu
TaKOXK 06MeXKeHO MHEBMONEPUTOHIYMOM 3 BUKOPUCTaH-
HAm CO,, AKWIA NigBULLYE BHYTPILLHbOYEPEBHUIA TUCK,
LLLO MOYKE HAaHEeCTU iLleMiYyHe NOLIKOAMKEHHS BKI0Yaoum
aumnaos Ta npoaykuito ROS [3, 18].

3a gaHumn Wang R. (2022) me3oTeniafibHi KAiTUHN
BigirpatoTb 3HaYHy ponb B yTBOopeHHi MO3M [19]. Liu Z-Y
(2025) Ta cnisaBT; Yang S (2025) BBakatoTb, L0 Micaso-
nepawinHniA 31yKOBMI NPOLLEC MOXKe YTBOPOBATUCA 3a
yyacTi nepuToHeanbHUX Makpodaris, a Moro npodinak-
TUKY MOXHa 34iMCHIOBATM 3aBAAKM TapreTHoi Tepanii
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MaKpodaranbHo-3aNeXHUMU IMYHHUMW KAiTUHamu [10,
12].

B ekcnepumeHTi Ha MULIax AO0BEAEHO, WO aHTUTPOM-
6iH pasom 3 NET iHribiTopom 3axmLatoTb Bif, yTBOPEHHSA
3/lyKOBOrO MpOLEecy B XipypriyHii npaktuyi [20], Takox
Ha MMLUIAX BU3HAYEHA PO/b NEPUTOHEANIbHUX MaKpoda-
ris B roMeocTasi, Bi4HOBNEHHI TKaHWH Ta iHPEKLUiNHNX
npouecax [4].

Cepes edeKTUBHUX TepaneBTUYHUX NiAXOAiB iCHY-
10Tb papmaKonoriyHi ctpaterii, 6iomatepianu aki dak-
TUYHO i30/11010Tb OpraH i 3aBakatoTb yTBOpeHHto MO3MM,
Hanpuknag HeutpodinbHUI eKkcTpauentonapHuin AHK
rigporenb, AKMA Ma€ reMocTaTUYHi BNIACTUBOCTI Ta BUPi-
LWaNnbHe 3Ha4YeHHA B NpodinakTMLi cnaitkoBoro npouecy
[21, 22].

BaraTo yBaru npuginsaeroca MO3MM Ak B TopaKaibHii
[23], Tak i B abgomiHanbHO-Ta3oBiN xipyprii [2, 7] Ta ix
agresionisicy [5].

Y riHeKonoriyHii Ta OHKOrHEeKONOriYHi npakTULi
3/lYKOBMI NpoLec 3yCTPiYaEeTbCA HayacTilwe nicaa nana-
POTOMIYHOFO AOCTYNY A0 BUAANEHHA MATKW, B 3B’A3KY 3
YMM PEKOMEHAYETbCA 3aCTOCOBYBATU PAHHE BifiHOB/EH-
HA nicns xipypriyHoi onepauii (Enhanced recovery after
surgery (ERAS) [23, 24], B TOMy 4mMcAi Nicns nanapocko-
NiIYHUX TiCTEPEKTOMIN, 3 ypaxyBaHHAM goonepawiinHoi
OLHKM PU3UKY iX BUHUKHEHHS [6]. PEKOMeHAYETbCA e
[0 onepaLii BpaxoByBaTU PU3MNKM 3/TyKOBOTO NpoLLecy 3a
aonomoroto MPT [25], a nig yac onepaTMBHOIO BTPYYaH-
HSl BUKOPUCTOBYBATM MOBHICTIO pO6OTU30BaHY ricTepeK-
ToMmito [19].

Omxe npodinakTMka 31yKoBoro npouecy, ocob6a1Bo
B riHeKo1orii 6a3yeTbcsa Ha MiHiManbHOMY YpasKeHHi TKa-
HWH, HAaNPWKNa4 NanapocKonivyHMM Nigxig 3amictb nana-
poTomii.

Ane npobnema npoodinaktnkm MNO3IM gotenep He BU-
pilweHa, Tomy ii aKTya/IbHICTb 3a/1MWAETbCs He33anepey-
HOHO.

Merta gocnigKeHHs.

OnTMMi3yBaTK NPOdINAKTUYHI 3aX04M WOA0 PO3BUT-
Ky 3/1YKOBOTFO MpOLLeCcy niciAa onepaTMBHUX BTPY4YaHb B
aKyLepPCbKO-FIHEKO/IOFYHIA NpaKTULL.

O6’eKT i meTOAU AOCNIAKEHHA.

Ons pocarHeHHs meTu byno obcTerkeHo 79 KiHOK, 3
HUX 27 XKiHOK, SKUM BMKOHaAHMI Kecapis po3TuH (KP) (1
rpyna), 20 xBopux 3 miomektomieto (ME) (2 rpyna), 22
XBOPUX, AKI NepeHecIn BUAANEHHA MyX/IMHU AEYHMKA
(M14) (3 rpyna) Ta 10 *KiHOK, AIKi HE Manu onepaTUBHO-
ro BTPy4aHHA (KOHTpoAbHA rpyna). KoxkHa 3 rpyn 6ynu
po3noaineHi Ha ABi NiArpynyn — OCHOBHY Ta NOPIBHAHHA.
OcHoBHY rpyny cknanu 37 xiHok (15 — nicna KP, 10 —
nicna ME, 12 — nicna suganeHHa MNA), akum gns nonepe-
O)KeHHA yTBopeHHA MO3MM BBOAUAM Nij, Yac onepau,ii 3a-
NPOMOHOBAHY HaMM CYMill B YepeBHY MOPOXKHUHY, AKa
cKnaganaca 3i 3HeboNtOBaNbHOTO, FrEMOCTATUYHOMO Ta
KOPTUKOCTEPOIAHOrO KOMMOHEHTIB. 10 rpynu NOpiBHAH-
HA yBinWAK 32 xiHKK (12 — nicna KP, 10 — nicna ME, 10
— nicns suaaneHHa MNA), aKMm He BBOAMAACA CyMill Mif,
Yyac onepaTMBHOrO BTpy4YaHHA. HeobxigHo Biag3HaunTH,
LLLO BCiM KiHKam Byno npoBeaeHo 0b6CTexKeHHA B Nicas0-
nepawiHomy nepiogi, Ake BKAOYAN0 ypaxyBaHHA CKapr,
CNOCTEPEXKEHHA 33 3ara/lbHUM CTAHOM, BMMIipPHOBAHHA
TemnepaTypu, MyabCy, apTepiaJibHOrO TWUCKY, 3arasibHi
KNiHIKO-NabopaTopHi [0CNiAKeHHs, BU3HaUYeHHs C-pe-
aKTMBHUI NpoTeiH. Ha 3-t0 aoby nicnaonepaduiiHoro ne-
piogy BUKOHaHW aHani3 KpOBi HAa BMICT iHTEpP/IENKiHIB

(IL-1B, IL-6, TNFa) Ta eHgoTenianbHux daktopis (VEGF,
ET-1, eNOS) 3 BMKOpWUCTAHHAM BignNoBiAHWX Habopis
(Elabscience®, My Biosource CLLA).

Mig yac npoBefeHHA JAaHOro AOCNiIAXKeHHA Byno ao-
TpumaHo Bumor Good Clinical Practice (ICH E2(R6) GCP)
Ta lenbciHcbKOI [leknapauii BcecBiTHbOI MegnyHoi opra-
Hizayjii. lo noyaTKy byab-aKMX Npoueayp YCi XKiHKM Ha-
Aanun iHpopmoBaHy [06POBINbHY 3roay Ha y4acTb.

MpoBeneHa cTtaTUCTMYHaA ob6pobKa OTpMMaHUX pe-
3yNbTaTiB 3 BUKOPUCTAaHHAM t-KpuTepia CTblogeHTa, Kpu-
TUYHE 3HaYeHHA AO0CTOBIPHOCTI AKMX BBaxanocb <0,05.
OTpuMaHi pe3ynbTaTv AEMOHCTPYIOTbCA Yy BUMNALI ce-
penHbOoro 3Ha4YeHHs Ta CTaHAAPTHOrO BiAXMAeHHA Mim,
Ae M —cepefiHE 3HaY€HHA, M — CTaHAAPTHE BiAXMNEHHSA.

Pe3ynbtati gocnigeHHs 1a ix 06roBopeHHs.

Bik »kiHOK KonuBaBca Big 20 go 40 pokis, AOpPiBHIO-
toumn y KiHoK nicna KP — 31,5+7,2 poKun, y XBopux 3 Mmi-
OMeKTOMieto — 37,614,8 poKiB, Yy XBOPUX 3 NyXJIMHAMMU
AEYHUKIB — 34,2+5,3 pOKM, B KOHTPOJbHIA — 29,4+3,2
pokun. Ckapununcb Ha 6ontodictb B 06/1acTi *KMBOTa Ha
1-3 poby nicnaonepauiiHoro nepiogy 4 (10,8%) »KiHOK
OCHOBHOI rpynu Ta 29 (90,6%) 3 rpynu NOPIBHAHHSA, LLO
notpebyBano AoAaTKOBOro 3HeboneHHA. ApTepianbHui
TUCK KonmBaBscA Yy ¢i3ioNoriyHMX mexKax, NigBULLEHHSA
nyNbCy PO3LiHIOBAaNN K peaKLito Ha 601boBuUin abo 3a-
nanbHUM GakTopu. PesynbTaTh KNiHIYHOro aHanisy Kpos.i
BiporigHO He BiApi3HABCA MiXK rpynamu, sk i bioximiuHi
NMOKa3HWMKKN KPOoBi (3aranbHuit 6iNoK, KpeaTuHiH, ceyoBuU-
Ha).

Bigomo, Wo UMTOKIHOBI 3MiHM BigobpaKaloTb Npo-
3aMasibHi NPoOLecK B OpraHiami NOAMHKU Ta NOB’A3aHi 3
eHaoTenianbHOW AuchyHKUiew. B obcTexeHux nauj-
EHTOK Bynu pocnigxeHi nposananbHi UMTOKIHK IL-1B,
IL-6, TNFa, a Takox C-Pll, wo npoaemOHCTPOBAHO Y
Tabnuui 1.

AK BugHO 3 Tabauui 1, IL-1B, IL-6 Ta TNFa BiporigHo
nigBMLLYBaNCA Y XKIHOK, AKIM Mif Yac onepauii He npo-
Boauau npodinaktuky MNO3M B NOPiBHAHHI 3 XBOPMMMU,
AKi oTpumysanum MO3M Ta naLi€EHTKaAMW KOHTPOJIbHOI
rpynu.

Mpn BUBYEHHI eHAOTeNIa/IbHUX MOKA3HUKIB 3BepTa-
N0 Ha cebe yBary 3miHM BMICTy CyAMHO-eHAOTeNiaNb-
Horo ¢akTopy pocty (VEGF), eHamoTeniHa-1 (ET-1) Ta
eHpoTenianbHoi cmHTasm (eNOS) y MauieHTOK, SKUM He
nposogunaca npodinaktnka MO3M B NOpPiBHAHHI 3 OC-
HOBHOIO Ta KOHTPOJIbHOO rPynamu, Wwo NpoAeMOHCTPO-
BaHO y Tabnuui 2.

Tabnuua 1 — Bmict eHaoTeNiaibHUX NOKA3HUKIB
B KPOBi 06CTEXKeHUX NaLLiEHTOK

OcHoBHa pyna KoHTponbHa
MokasHukK rpyna NOPIBHAHHA rpyna
(n=37) (n=32) (n=10)
IL-1B, HF/Mmn 31,9+6,2** 72,4+9,1* 22,5+4,7
IL-6, nr/mn 3,2+0,5%* 6,1+0,6* 2,8+0,3
TNFa, nr/mn| 41,3+3,8** 65,1+4,7* 34,9+3,1
C-PMN mr/n 6,7+1,1%** 27,244,3* 2,9+0,2

Mpumitkn: * — BiporigHa BigMiHHICTb BiA KOHTPONLHOI rpynu (p<0,05);
** —giporigHa BigMiHHICTb Big, rpynu nopiBHAHHA (p<0,05).
[oBroctpoKkosili edpeKTUBHOCTI Ta 6e3newi areHTis
ons nonepeaskeHHa MNO3M B abgomiHanbHIN Ta Ta3oBil
Xipyprii npuainaeTbca BenrKka ysara, ocob6,1MBo B riHeKo-
norii [1, 18]. 3rigHo gocnigxkeHHam Fazel Anvari-Yazdi A
(2025) nicnaonepaliHi aHTM3NYKOBI 6ap’epyu B riHeKo-
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NIOTiYHIM NpaKkTULi po3pobnstoTbes y BUra4i 6iomatepi-
anie Ta 6ap’epHux 3acobis [26]. PapmakonoriyHi areHTU
MaloTb Pi3HY ycnilwHicTb B npodinaktuyi NO3MM, 6ap’epHi
[27] areHTu, AKi pO3TalLOBYIOTLCA MiXK IMCTKAMU TKAHUH
MatoTb pAL HeAOiKiB, Xo4a B MHEKOJIOTIYHIN NpaKkTULi
NpW BUKOHAHHI 1anapocKonii BOHN BUKOPUCTOBYIOTbCA.
biomaTepiann 3HaxoaATbCA B cTafii po3pobKku Ana pis-
HUX TKaHWUH, BUKOPWUCTaHHA NybOpPiKaHTIB, perynaTopis
iMYHHOI CUCTEMM, HAHO- Ta FeHHa Tepania MPOAOBKYTb
BuBYaTuUca [8, 28].

B YKpaiHi, 32 pe3synbtratamum gocnigxeHb CyxaHoBOI
A.A. (2018), PomaHeHKo T. (2021) ana npodinakTUKu
nepuToHeasibHUX Ta30BMX CMalOK iHTpaonepaL,inHo BU-
KopucToByBacs 6ap’epHuii renb 50 mn (Ha OCHOBI Kap-
B6OKCMMETUNLLEN0N03M) Ta TiOTpMO3aniH no 1 cynosito-
pito 3 1 gHA onepauii 14 axis [29, 30].

B neZiaTpUyHMIA NPaKTULi aHTMAAre3UBHUI renb nig,
yac onepauin Ha YepeBHil NOPOXKHWHI AaBaB BUCOKUM
edeKT nepBUHHOI NPOGINAKTUKM 3/1YKOBOrO npoLlecy
[31].

3a gaHumu C.Tenemyxa (2025) Ta cnisaBT., AKi 3a 12
pokiB (2012-2024p.p.) nponikysanu 80 BariTHUX BiKOM
21-42 poku, po3’eAHaHHA 3/yK MicNA nepeHeceHux Xi-
PYPriYHMX BTPYYaHb (TOHKOKMLIKOBA HEMPOXiAHICTb, 3a-
LLeM/IEHA TPUMKA Ta iHLWI) BUKOHYBa/IM i3 3aCTOCYBaHHAM
rialypoHOBOI KMCAOTM Mig Yac onepauii. JoseaeHa ii
edEeKTUBHICTb Y MaLEHTOK 3 NicnAaonepaLiMHUMK FpuKa-
MM Ta BUABMIACL HeePEeKTUBHOK MPU FOCTPIN 3/1YKOBIN
KULLKOBIM HenpoxigHocTi [32].

Takox ana npoodinaktukm MO3M nicna riHekonoriy-
HWX onepaLiin Hapaay 3 paHHbot Mobinisauieto 3a ERAS
Ta afeKBaTHMM 3Heb0OBaHHAM MPONOHYETLCA AicTpe-
naTasa-gicTpenT y BUraAi cynosnTtopiie 3 3 no 7 goby
nicnsonepauiiHoro nepioay [33].

OTpMMaHi Hawomy AOCNIAXKEHHI pe3ynbTaT XapakK-
TEpU3yTb BiAMIHHOCTI B eHA0TeNniaAbHOMY Ta LIUMTOKI-
HOBOMY CTaTyCi MALIEHTOK 3 pu3Mkom po3suTKy MO3I
npv NpoBeggeHHi Moro NPodiNakTMKM B MOPIBHAHHI 3
XBOPUMM, SKMM BOHA HE NPOBOANAACS Ta XKiHKaMU KOH-
TponbHOI rpynu. OcobamnBe naToreHeTUYHe 3HaYeHHA

Tabnuua 2 — Bmict eHAa0TeNiaIbHUX NOKA3HUKIB
B KPOBi 06CTeXKeHUX NaLliEHTOK

OcHoBHa lpyna KoHTponbHa
MoKasHUK rpyna NOPiBHAHHA rpyna
(n=37) (n=32) (n=10)
VEGF, Hr/mn 73,146,3%* 107,647,1* 62,745,3
ET-1, nr/mn 1,240,2** 2,8+0,4* 0,9+0,1
eNOS, nr/mn 64,5+3,1** 45,9+3,7* 77,145,3

Mpumitku: * — BiporigHa BigMiHHICTb Big, KOHTPOAbHOI rpynu (p<0,05);
** — BiporigHa BiAMIHHICTb Big rpynu nopisHAHHA (p<0,05).

MaloTb Npo3anasbHi  UMTOKIHKM Ta ¢daKTopu eHAaoTeni-
anbHOI ANCPYHKLIi. 3BepTae Ha cebe yBary binblu BUpa-
YKeHa eHaoTeniaNbHa ANCPYHKLiA y BAriTHUX, AKI He OT-
pPUMYBaIM KOMMJIEKCHOTO NiKyBaHHA, WO NPOABAANOCA
Ta MOXKe 6YyTM BMKOPUCTAHO A/A PaHHbOI AiarHOCTUKM
po3suTKy MO3I.

TakMmM 4YMHOM, Y XBOPMX, AKi Nig, Yac onepauii He
OTPUMYBaNM BBEAEHHA B YepeBHY MOPOMNHMHY 3anpo-
noHoBaHUx 3acobis Biamivyanacs iHTeHcudikauia 3ana-
JIeHHA, WO NPOABAANOCA BMPA3HOKO eKcrnpecito nposa-
nanbHUX UuTOKiHiB IL-1B, IL-6,TNFa, 3miHamu piBHiB
eHgoTenianbHux ¢daktopis (VEGF, ET-1, eNOS) Ta C-pe-
AKTMBHOTO NPOTEiHY.

BucHoBKM.

MNoasa 3M1 nicna akywwepCbKO-riHEKONOTIYHUX one-
pauili (KecapiB pO3TWH, KOHCepBaTMBHA MiOMEKTOMISA,
BUAANEHHSA NYXJAMHWU AEYHUKA) NPOABAAETLCA Binbll Ya-
CTUMM CKapramu Ha bonicHi Bia4yTTs B MicLi onepauiii-
HOI paHu, nigsuweHHAM BmicTy C-Pl1, iHTeHcKiKaLieto
npo3anasbHMUX LMTOKIHIB Ta MOKA3HMKIB eHAoTeniaNbHOT
AMCOYHKUIT. MicueBe BUKOPUCTAHHA 3HEOONIOBA/IbHUX,
KOPTUKOCTEPOIAHMX Ta remMocTaTUYHMX 3acobiB A03BO-
NAE 3MEHLNTU CKapru, HOpManisyBaTn nokasHukm C-PI1,
iHTepnenkKiHiB Ta piBHIB eHAOTeNiaNbHMX $aAKTOPIB, LLO
nokpatlye nepebir paHHbOro nicnsaonepawiHoro nepio-
Ay Ta 3aBaAnTb PO3BUTKY 31YKOBOrO npoLiecy.

MepcnekTMBM NOAANBLUNX [OCNIAMKEHD.

Mopanbuwi gocniasKkeHHA byayTb CNpAMOBaHi Ha BU-
3HAYeHHI BNMBY CTaHY QYHKLIOHYBaHHA CUCTEMMU 3rop-
TaHHA Ha PO3BUTOK 31YKOBOrO NpoLiecy.
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NPO®INAKTUKA 3/TYKOBOIO NPOLECY Nig YAC ONEPATUBHUX BTPYYAHb B AKYLLEPCbKO-TIHEKO/IOT Y-
HIA NPAKTULI

NasypeHko B. B., CagoHoB P. A., TeptuwHuk 4. 1O., }enesuakos O. 10.,
3y6 O. B., LLapawwupgze A. I., bharoseleHcbKuii P. €.

Pestome. lMicnsonepauitHuii 3nykosuiA npouec (MO3M) acowitoeTbes 3 pAAOM YCKNaAHEHb, 30KPEMA, TPMBAIOH
rocniTanisauielo yepes HaABHICTb 3aXBOPHOBAHHA, MOLOBXKEHMM YaCOM Ta CKNAZHICTIO ONepaTUBHOIO BTPYYaHHA
npv NOBTOPHMX ONepaLifx, 3HaYHUMKU GiHAHCOBMMM BUTPATAMM Ha OOCTEXKEHHSA Ta NiKyBaHHA XBOPUX, MigBULLEH-
HAM nicnsonepaLiiiHol 3aXBOPHOBAHOCTI Ta CMEPTHOCTI. Y cy4acHilt niTepaTypi npeactaBneHo 6arato AOCiAKEeHb
woao npodinaktukm MO3IM, ane agekBaTHOI cTpaTerii, Aka 6 3anobirana ix yTBOPEHHI0, HaXKa/lb Ha CbOrOAHI He iCHYE,
X04Ya NpoBeAeHUI pAg eKCNePUMEHTAIbHUX AOCANIAMKEHD 3 Pi3HUM PiBHEM YCNiLIHOCTI, ane NepeHecTu ix pesynbratu
Ha OpraHi3m NIOAMHU He 3aBXKAM BAAETHCA.

MeToto gocnigrKeHHA cTana onTMMisauis NPodinakTUYHMX 3aX04iB LWOAO PO3BUTKY 3/IyKOBOro npouecy nicaa
onepaTMBHMX BTPYYaHb B aKyLIEPCbKO-TIHEKOOTiYHIN NPaKTHL.

Bynio obcTexkeHo 79 KiHOK, 3 HUX 27 »KiHOK, AKMM BUKOHaHMM Kecapis po3TuH (KP) (1 rpyna), 20 xBopux 3 mio-
mekTomieto (ME) (2 rpyna), 22 xBopux, siKi nepeHecny BUuAaneHHs nyxanHu aedyHmka (MNA) (3 rpyna) ta 10 xKiHOK, AKi
He Ma/iM ONepaTUBHOIO BTPYYaHHA (KOHTPObHa rpyna). KoxHa 3 rpyn 6yamn posnogineHi Ha 48i NiArpynu — OCHOBHY
Ta NopiBHAHHA. OCHOBHY rpyny ckaanu 37 *iHokK (15 — nicns KP, 10 — nicna ME, 12 — nicns suaganeHHa MNA), aknum ans
nonepegeHHAa yreopeHHa MNO3MM sBoagMAM nig vyac onepawii 3aNnpoONOHOBaHY HAMM CYyMill B YepPEeBHY MOPOXKHUHY,
AIKa CKnaganaca 3i 3He60/110Ba/IbHOrO, FreMOCTAaTUYHOTO Ta KOPTUKOCTEPOIAHOrO KOMNOHEHTIB. Lo rpynu NopiBHAH-
HA yBiWAM 32 *iHKK (12 — nicna KP, 10 — nicns ME, 10 — nicna suaaneHHa MA), AKMm He BBOAMAACA CyMill Nig, Yac
onepaTMBHOIO BTPYYaHHA.

Ob6cTeKeHHn B micnaonepauiiHoMy nNepioAi BKAOYANO ypaxyBaHHA CKapr, CNOCTEPENKEHHA 33 3aralbHUM CTa-
HOM, BMMIipPIOBaHHS TEMNEPATYPU, NyAbCy, apTepiaibHOro TUCKY, 3arasbHi KNiHiKo-nabopaTopHi AOCAIAMKEHHS, BU-
3HauyeHHs C-peaKTMBHOro npoTeiHy. Ha 3-t0 o6y nichsonepadiliHoro nepiogy BUKOHaHWA aHani3 KPoBi Ha BMICT
iHTepneikinie (IL-1B, IL-6, TNFa) Ta eHaoTenianbHux dpaktopis (VEGF, ET-1, eNOS).

IL-1B, IL-6 Ta TNFa BiporigHo NiaBULLYBaNMCA Y XKiHOK, iKiM NiA Yac onepadii He nposoanan npodinakTuky MO3M
B MNOPIBHAHHI 3 XBOPUMM, AKi oTpmumyBanm MO3[ Ta naLiEHTKAMKW KOHTPOILHOI rpynu.

Mpw BUBYEHHI eHAO0TeNiaNbHUX MOKA3HUKIB 3BepTano Ha cebe yBary 3miHM BMICTY CyAUHO-eHA0TeNiaIbHOro pakK-
Topy pocty (VEGF), engoteniHa-1 (ET-1) Ta eHaoTtenianbHoi cnHTasm (eNOS) y nauieHToOK, AKMM He npoBoaniacs
npodinakTnka MO3IM B NOPIBHAHHI 3 OCHOBHOM Ta KOHTPO/ILHOO FPyNamm.

OTpMMaHi JaHHI XapaKTepu3yoTb BigMIHHOCTI B eHA0TeNiaIbHOMY Ta LMTOKIHOBOMY CTATYyCi NALEHTOK 3 PU3K-
Kom po3BuTKY MO3MM npu npoBeaeHHi Moro NPodiNakTUKK B NOPIBHAHHI 3 XBOPUMM, AKUM BOHA He NpoBoamiacs
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Ta XKiHKaMKM KOHTPO/IbHOT rpynu. OcobnnBe nmaToreHeTUYHE 3HAYEHHA MaloTb NPO3anasbHi LUMTOKIHU Ta daKTopu
eHgoTenianbHoi AnchyHKLUii. 3BepTae Ha cebe yBary 6i/ibll BUparkeHa eHAoTesliaibHa AUCOYHKLIA Y BariTHUX, AKi
He OTPMMYBaNN KOMMJIEKCHOTO JliKyBaHHA, LLLO NPOABAANOCA Ta MOXKe BYTM BUKOPUCTAHO ANA PAHHbOI AiarHOCTUKM
po3suTky MO3r.

MosBa 3/1yKOBOro NPOLECy MicaA aKyLepCcbKo-TiHEKONOTYHNX onepaLii (Kecapis po3TMH, KOHCEpPBATUBHA Mio-
MEKTOMIfl, BUAANEHHA NYXIMHU SEYHUKA) NPOABAAETLCA BiNblL YaCTUMK CKapramu Ha 60icHi BiauyTTs B MicLi one-
pauiHoi paHK, NiaBULWEHHAM BMicTy C-peakTMBHOIO NpoTeiHy, iHTeHcudiKaLjiero Npo3anaibHUX LUTOKIHIB Ta MOKa3-
HUKiB eHATeNianbHOT AncdyHKLii. MicLieBe BUKOPUCTAHHS 3He601t0BaIbHUX, KOPTUKOCTEPOIAHMX Ta FeMOCTaTUYHMUX
3acobiB [03BO/IAE 3MEHLIUTU CKapru, HOPMasisyBaTh NoKasHukM C-Pll, iHTepnelkiHiB Ta piBHIB eHAOTENiaNbHUX
¢dakTopiB, WO NoKpallye nepebir paHHbOro NicasonNepaLiMnHOro nepioAy Ta 3aBaAnTb PO3BUTKY 3/IYKOBOTO NpoLLecy.

Knto4oBi cnosa: 3/1yKoBMIA NpoLec, nicasonepauiinHuii nepioa, Kecapis PO3TUH, MiOMEKTOMIfA, BUAANEHHA MyX-
JNINHK AEYHMKa, C-peaKTUBHUIA NPOTEIH, iHTepaelKkiHW, eHagoTeNiaibHa AUCOYHKLI.

PREVENTION OF ADHESION FORMATION DURING SURGICAL PROCEDURES IN OBSTETRICS AND GYNECOLOGY
Lazurenko V. V., Safonov R. A., Tertyshnyk D. Yu., Zhelezniakov O. Yu.,
Zub 0. V., Sharashydze A. H., Blahoveshchenskyi R. Ye.

Abstract. Postoperative adhesion formation (PAF) is associated with a number of complications, including
prolonged hospitalization due to the presence of the disease, increased duration and complexity of surgical
procedures during repeat operations, significant financial costs for the examination and treatment of patients,
and an increase in postoperative morbidity and mortality. Numerous studies on the prevention of PAF have been
reported in the contemporary literature; however, to date there is still no adequate strategy capable of completely
preventing adhesion formation. Although a number of experimental studies with varying levels of success have been
conducted, their results cannot always be successfully translated to the human body.

The aim of the study was to optimize preventive measures aimed at reducing the development of postoperative
adhesions following surgical interventions in obstetric and gynecological practice.

A total of 79 women were examined, including 27 women who underwent cesarean section (CS) (Group 1), 20
patients who underwent myomectomy (ME) (Group 2), 22 patients who underwent ovarian tumor removal (OTR)
(Group 3), and 10 women who had not undergone surgical intervention (control group). Each group was divided
into two subgroups: the main subgroup and the comparison subgroup. The main subgroup consisted of 37 women
(15 after CS, 10 after ME, and 12 after OTR) who, during surgery, received the mixture proposed by us into the
abdominal cavity to prevent the formation of PAF. This mixture consisted of analgesic, hemostatic, and corticosteroid
components. The comparison subgroup included 32 women (12 after CS, 10 after ME, and 10 after OTR) who did not
receive the mixture during surgery.

Postoperative assessment included evaluation of patient complaints, monitoring of the general condition,
measurement of body temperature, pulse rate, and blood pressure, as well as routine clinical and laboratory tests
and determination of C-reactive protein levels. On postoperative day 3, blood samples were analyzed for interleukins
(IL-1B, IL-6, TNF-a) and endothelial factors (VEGF, ET-1, eNOS).

Levels of IL-1B, IL-6, and TNF-a were significantly elevated in women who did not receive prophylaxis for PAF
during surgery compared with patients who underwent prophylaxis and women in the control group.

The analysis of endothelial markers revealed notable changes in the levels of vascular endothelial growth factor
(VEGF), endothelin-1 (ET-1), and endothelial nitric oxide synthase (eNOS) in patients who did not receive prophylaxis
for PAF compared with the main and control groups.

The obtained data characterize differences in the endothelial and cytokine status of patients at risk of PAF
when prophylaxis was administered compared with patients who did not receive such prophylaxis and women
in the control group. Pro-inflammatory cytokines and factors associated with endothelial dysfunction appear to
have particular pathogenetic significance. More pronounced endothelial dysfunction was observed in patients who
did not receive comprehensive treatment, which may be useful for the early diagnosis of postoperative adhesion
development.

The development of adhesions following obstetric and gynecological surgeries (cesarean section, conservative
myomectomy, and ovarian tumor removal) is manifested by more frequent complaints of pain in the area of the
surgical wound, increased levels of C-reactive protein, and elevated concentrations of pro-inflammatory cytokines
and markers of endothelial dysfunction. Local administration of analgesic, corticosteroid, and hemostatic agents
reduces patient complaints, normalizes CRP levels, interleukins, and endothelial factor levels, thereby improving the
course of the early postoperative period and preventing the development of adhesion formation.

Key words: adhesion formation, postoperative period, cesarean section, myomectomy, ovarian tumor removal,
C-reactive protein, interleukins, endothelial dysfunction.
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ANALYSIS OF THE RESULTS OF UTERINE AND OVARIAN ARTERY BLOOD FLOW
DEPENDING ON THE SCHEME OF CONTROLLED OVARIAN STIMULATION

Zaporizhzhia State Medical and Pharmaceutical University (Zaporizhzhia, Ukraine)
letsin.den@gmail.com

The aim of the study was to investigate the Doppler characteristics of uterine and ovarian hemodynamics in
women undergoing in vitro fertilization (IVF) depending on the controlled ovarian stimulation protocol used. A total
of 110 patients who were enrolled in assisted reproductive technology programs were examined. All patients in both
the main and control groups undergoing the IVF program underwent the following procedures: anthropometry with
determination of the body mass index (BMI) and identification of the woman’s morphological type; biochemical
analysis (determination of serum levels of antidiuretic hormone, aldosterone, prolactin, 17-hydroxyprogesterone,
and androstenedione); and ultrasound examination of the uterus and ovaries with Doppler assessment of blood flow
in the vessels of these organs. When standard ovulation induction protocols were applied in the IVF program, the
obtained echographic parameters in both uterine arteries indicated an increase in peak velocities in the right uter-
ine artery in patients receiving standard ovulation induction protocols and in patients receiving combined therapy
on days 2-3 of the menstrual cycle and on the day following administration of the ovulation trigger. An increase in
minimum blood flow velocities in the right and left uterine arteries, along with a decrease in the systolic-to-diastolic
ratio and resistance index, was observed in patients receiving standard ovulation induction protocols and in patients
receiving combined therapy on the day following ovulation trigger administration compared with the values record-
ed on days 2-3 of the menstrual cycle in these two groups.

Key words: hemodynamics, Doppler ultrasound, reproductive health, in vitro fertilization, ovarian hyperstimula-
tion syndrome.

Connection of the publication with planned re-
search work.

The study is part of the research project “Correction
of reproductive disorders in married couples suffering
from infertility in a large industrial center,” state regis-
tration number 0118U007140.

Introduction.

At the current stage of medical development, eval-
uation of pelvic organ hemodynamics in women of re-
productive age is of considerable clinical importance
[1, 2, 3].

In routine clinical practice, transvaginal ultrasound
with Doppler techniques is widely used as a non-invasive
method for assessing pelvic organs [4, 5].

Ultrasound examination of the female reproductive
system is an informative and accessible imaging modali-
ty for diagnosing a broad range of gynecological diseases
[3,6,7,8].

Doppler ultrasonography has become a standard
method for evaluating vascular status and blood flow
in pelvic vessels. Analysis of qualitative and quantitative
blood-flow parameters improves clinical assessment in
various situations [9, 10].
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