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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: Laparotomy is one of the most common surgical
interventions, but postoperative wound healing is associated
with a significant risk of complications such as infection,
entrapment and postoperative hernia. Current laparotomy
wound management practices using standard sutures and
antiseptic treatments frequently fail to achieve optimal healing
results.

Methods: The medical field shows increased enthusiasm for
advanced wound management techniques like VAC therapy
and bioengineered materials, which present fresh opportunities
for enhanced patient recovery. Gene and molecular therapy is
an up-and-coming field because it speeds up wound healing
by stimulating the formation of new blood vessels and tissue
regeneration. In this process, vectors help produce key growth
factors like VEGF, PDGF, and FGF. RNA interference
technology helps wound healing by reducing the activity
of inflammatory cytokines TNF-a and IL-1B to control
inflammation. New surgical treatments include laser therapy,
photodynamic therapy, and advanced biomaterials.

Results: This paper examines different treatments for
laparotomy wounds and checks their effectiveness using
clinical research. It also shows how modern biotechnologies,
like nanomaterials and gene therapy, can help reduce problems
after surgery.

Conclusions: More studies in this field can improve surgical
methods, speed healing, and help patients recover better.

Key words. Laparotomy, wound healing, gene therapy, VAC
therapy, biomaterials.

Introduction.

Laparotomy is a standard procedure used to treat various
abdominal conditions, including tumours, bowel obstruction,
and organ perforations [1]. Infections, wound openings, and
hernias can slow down healing after surgery. These problems can
make recovery longer, increase hospital stays, and sometimes
require more surgeries [2]. Laparotomy wounds have a high risk
of infection because the skin barrier is weak. Infections happen
in 5-20% of cases, depending on how sterile the surgery is and
the patient’s health [3]. Wound opening, when the wound edges
separate and organs may come out, happens in 1-3% of cases.
This can cause peritonitis and sepsis, increasing the risk of death
[4]. Hernias after surgery are also common, affecting 10-30%
of laparotomy patients. They happen when the wound does not
heal well, or the sutures are weak [5]. Patients with obesity or
diabetes have a higher risk, sometimes over 40% [6,7].

New surgical methods, sutures, and wound care have helped
improve patient recovery [8]. Modern treatments like vacuum
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therapy, biodegradable sutures, and advanced dressings help
wounds heal faster and lower infection risks [9]. Research on
better laparotomy wound treatments is fundamental. Good
treatment can prevent problems, shorten hospital stays, and help
patients recover faster [10]. New technologies like laser therapy,
stem cell treatments, and molecular therapies can accelerate
healing and improve surgery results [11]. However, more
studies are needed to apply these methods in real patient care.
Ongoing research and clinical trials will be crucial in validating
the efficacy of these advanced treatments and ensuring their
safety for widespread use. As technology continues to evolve,
the integration of these innovative approaches into standard
practice holds the potential to revolutionize postoperative care.
Ultimately, the goal is to provide patients with more effective,
personalized treatments that reduce complications and enhance
overall recovery outcomes.

Research Methods.

This review analyses scientific literature, including clinical
trials and experimental studies on laparotomy wound treatment.
It compares traditional and modern methods, focusing on healing
speed, complication rates, and infection risks. The review
also explores the potential use of biotechnology in surgery. It
highlights advancements like gene therapy, nanomaterials, and
tissue regeneration techniques to improve healing and reduce
complications.

Results and Discussion.

Etiology and pathogenesis of laparotomy wound healing
disorders:

Laparotomy wound healing involves clotting, inflammation,
tissue growth, and remodelling. Any disruption can slow
recovery, cause infections, or lead to hernias [12,13]. The
effectiveness of healing largely depends on the patient's general
condition, comorbidities, the quality of the surgical intervention,
and the adequacy of postoperative care [14]. These factors
highlight the need for comprehensive and individualized wound
management strategies to ensure optimal healing and minimize
postoperative complications.

Key risk factors:

Diabetes mellitus is a key factor that negatively affects
reparative processes [15]. Hyperglycaemia promotes protein
glycosylation and impaired angiogenesis, which decreases
the supply of oxygen and nutrients to the wound area [16].
Dysfunction of the immune system in diabetes reduces the
body's ability to fight infections, and impaired microcirculation
and tissue hypoxia slow healing [17]. In addition, patients with
diabetes have decreased collagen synthesis and changes in the
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structure of the extracellular matrix, which affects the strength
of the postoperative scar [18].

Obesity slows wound healing. Fat tissue has poor blood
flow, limiting oxygen and nutrients [19]. Obesity causes
inflammation, increasing harmful cytokines like IL-6 and TNF
a [20,21]. This delays tissue repair and raises the risk of suture
failure [22]. Infections are a significant issue, especially during
surgery or with infected tissues [23]. Poor sterilisation and
antibiotic-resistant bacteria worsen infections, while biofilms
complicate treatment. Malnutrition also delays healing. A lack
of proteins, vitamins, and minerals like zinc affects collagen and
tissue repair. Low albumin increases the risk of complications,
such as hernias and suture failure. A weak immune system also
makes infections more likely [24]. Given the significant impact
of these systemic factors, effective wound healing requires a
multifaceted approach that addresses underlying conditions and
optimises both surgical technique and postoperative care.

Influence of systemic and local factors on tissue regeneration:

Hypoxia slows healing by reducing oxygen, which affects
fibroblasts and collagen production [25]. Low blood volume
and anemia also reduce tissue oxygen, hindering recovery [26].
Chronic conditions like heart or kidney failure can worsen
healing by affecting blood flow [27]. Glucocorticoid therapy
can weaken inflammation and collagen production, leading to
poor scars [28].

Factors like hematomas and serum in the wound create
conditions for infection. High tension during suturing can cause
suture rupture, and tissue damage leads to poor scarring. The
type of suture used affects healing and inflammation [29]. Both
systemic and local factors influence healing. Addressing risk
factors and using modern techniques can improve outcomes.

Additionally, it is essential to identify biomarkers that can
predict wound healing outcomes and guide personalized
treatment strategies. Collaboration between clinical and research
institutions will further accelerate the translation of innovative
methods into practice [30].

Traditional Treatment Methods for Laparotomy Wounds:

Laparotomy wounds are treated with basic methods, such as
stitching the wound immediately or after some time. Doctors
also use creams to prevent infection In addition to primary and
delayed suturing techniques, the use of topical agents—such
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Figure 1. Common Complications After Laparotomy.
Source: developed based on [6,7].
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as antiseptic creams and antimicrobial ointments—plays a
critical role in reducing bacterial colonization, controlling local
inflammation, and creating a microenvironment conducive to
tissue regeneration and epithelialisation [31].

Primary and Delayed Closure Methods:

Primary suturing is done right after surgery to close the
abdominal wall. It’s used in clean surgeries with low infection
risk, leading to faster healing, less pain, and less scarring [32].
Delayed suturing is used when the infection risk is high. The
wound is left open for cleaning and drainage before being
closed to reduce infection and improve healing [32].

Studies have shown that primary suturing reduces the average
length of hospital stay by approximately 3—4 days compared to
secondary healing. Furthermore, patients who undergo primary
closure require 25-30% less analgesia, which positively
influences overall comfort and accelerates rehabilitation [33].

Traditional suture materials:

The suture material is essential for wound healing and affects
scarring, inflammation, and suture separation. Common materials
for laparotomy wound closure include nylon, polypropylene,
polyglactin, and polydioxanone [34]. Nonabsorbable materials
like nylon, polypropylene, and polyester are strong and used
to secure the aponeurosis, providing resistance to tension.
However, they may increase the risk of chronic inflammation
and fistula formation [35]. Resorbable materials (polyglactin,
polydioxanone) are widely used for suturing muscle and
subcutaneous structures, gradually degrading without needing
removal. They reduce the risk of inflammatory reactions and
promote the natural healing process. The optimal choice of
suture material depends on the patient's condition, local wound
characteristics, and the required degree of mechanical support
for the tissues [35]. Therefore, selecting the appropriate suture
material is a critical component of surgical planning, as it not only
ensures the mechanical stability of the wound during the initial
phases of healing but also influences the risk of postoperative
complications such as infection, dehiscence, and poor scar
formation. A well-informed choice tailored to the patient's
clinical profile and the wound’s anatomical and physiological
characteristics can significantly improve healing outcomes and
reduce the likelihood of long-term adverse effects.

Local treatment of the wound surface:

Antiseptic solutions, ointments and dressings are traditionally
used to prevent infection and accelerate the healing of laparotomy
wounds.  Antiseptics  (chlorhexidine, iodine-containing
solutions, hydrogen peroxide) are used for prophylactic wound
treatment and prevention of bacterial contamination. Ointments
containing antimicrobial agents (levomenthol, Vishnevsky's
ointment, silver sulfadiazine) help cleanse the wound, reduce
inflammation, and stimulate tissue regeneration. Dressings
(sterile gauze wipes, hydrophilic and hydrocolloidal dressings)
protect the wound from external infection and create optimal
conditions for healing [36].

Thus, traditional methods of treating laparotomy wounds
remain relevant in modern surgical practice. They aim to
mechanically close the abdominal wall defect, prevent infections,
and optimise local conditions for tissue regeneration. However,



the development of the latest technologies and modern treatment
methods can improve the effectiveness of postoperative wound
management and reduce the risk of complications.

Therefore, traditional methods of laparotomy wound care
remain relevant in contemporary surgical practice. Their primary
objectives are to mechanically close the abdominal wall defect,
prevent infections, and optimize local conditions for tissue
regeneration. However, advancements in modern technologies
and treatment approaches have the potential to enhance the
efficacy of postoperative wound management and significantly
reduce the incidence of complications. Quantitative analyses
from recent studies indicate that the use of advanced wound
dressings and antimicrobial technologies can lower postoperative
infection rates by up to 35% and accelerate epithelialization by 20—
30% compared to conventional methods [37].

These findings underscore the importance of integrating
traditional practices with innovative technologies to achieve
more effective, individualized, and complication-free recovery
in patients undergoing laparotomy. By combining time-tested
methods such as antiseptic treatment and protective dressings
with advanced solutions like antimicrobial coatings, bioactive
materials, and moisture-retentive dressings, clinicians can create
a synergistic approach that not only supports the physiological
healing process but also addresses patient-specific risk factors.
This comprehensive strategy holds promise for improving
overall surgical outcomes, reducing healthcare costs associated
with prolonged wound care, and enhancing patients' quality of
life during the postoperative period.

Modern methods of treatment of laparotomy wounds:

Modern surgery is actively introducing innovative approaches
to treating laparotomy wounds, which can significantly speed up
the healing process, reduce the incidence of complications and
improve the quality of the postoperative scar. These methods
include negative pressure therapy (VAC), modern sutures,
bioengineering, wound healing agents, laser therapy, and tissue
engineering [38]. As these technologies continue to evolve,
their integration into standard surgical protocols offers new
possibilities for personalized and more effective postoperative
care. As these technologies continue to evolve, their integration
into standard surgical protocols offers new possibilities for
personalized and more effective postoperative care.

VAC therapy:

VAC therapy is a modern method for treating laparotomy
wounds, especially in complicated healing cases. It uses
negative pressure to remove fluid, reduce infection risk, and
improve blood flow, which helps deliver more oxygen and
nutrients. It stimulates fibroblast growth, accelerates granulation
tissue formation, reduces edema, and helps bring wound edges
together for faster healing [39]. Clinical studies show that VAC
therapy reduces the incidence of infectious complications,
shortens healing time, and reduces the risk of postoperative
hernia formation. The main indications for VAC therapy are
large postoperative wounds with cavities, infected or chronic
wounds that do not heal well, laparostomy after emergency
surgery, prevention of entrapment and suture separation.
Contraindications include necrotic tissue, active bleeding,
malignant tumours, and allergies to dressing components [40].
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This confirms the effectiveness of VAC therapy as a crucial
component of modern surgical strategies for managing
postoperative wounds. Further research has shown that
standardizing VAC protocols can reduce complication rates by
20-25% and increase the overall rate of successful wound healing
to 85-90%, thereby facilitating the broader implementation of
this method into routine practice [41].

Modern suture materials and suturing techniques.

Biodegradable threads:

A promising advancement is using biodegradable sutures
that dissolve over time, eliminating the need for removal and
reducing chronic inflammation. Materials like polyglactin
(Vicryl) and polydioxanone (PDS) offer long-term support
and minimise reactions in the body. These benefits make
biodegradable sutures a valuable component of modern surgical
practice, particularly in enhancing patient comfort, reducing
the risk of foreign body reactions, and promoting more natural
tissue regeneration. Their gradual resorption aligns with the
body’s healing timeline, providing adequate support during the
critical phases of wound repair while minimizing the need for
additional interventions, which is especially important in patients
with comorbidities or compromised healing capacity [42].

Barrier mesh for the prevention of postoperative hernias:

Barrier meshes are used in patients at higher risk of
postoperative hernias. Made from synthetic or biodegradable
materials, they are implanted to strengthen the abdominal
wall. Bioresorbable meshes dissolve over time, reducing the
risk of inflammation and chronic pain. This approach not only
provides immediate mechanical support to the surgical site but
also facilitates long-term recovery by minimizing foreign body
presence and associated complications. As a result, barrier meshes
play a crucial role in preventive strategies for abdominal wall
reconstruction, particularly in high-risk patient populations [43].

Application of wound healing agents and biomaterials.

Hydrogel dressings, alginates, antimicrobial coatings:

Modern wound dressings, like hydrogel and alginate, keep the
wound moist, promoting faster healing and reducing infection
risk. Antimicrobial coatings with silver or copper help prevent
bacterial growth and infection. To expand on the use of modern
wound dressings like hydrogel and alginate that keep the wound
moist and reduce infection risk: these advanced materials create
a favorable microenvironment that supports cellular activity and
accelerates tissue repair. Additionally, antimicrobial coatings
with silver or copper not only inhibit the growth of a broad
spectrum of pathogens but also reduce the formation of biofilms,
which are often resistant to conventional treatments. This dual
action significantly lowers the likelihood of infection-related
complications and supports more efficient wound closure [44].

Use of growth factors and stem cells:

One of the most promising areas is using growth factors such
as VEGF, PDGF, and TGF-B, which stimulate angiogenesis
and cell proliferation. The use of stem cells, in particular
mesenchymal stromal cells (MSCs), opens up new opportunities
for tissue regeneration and accelerated recovery after surgery.
Together, these biological therapies represent a significant



advancement in regenerative medicine, offering the potential to
enhance healing outcomes, especially in patients with impaired
or delayed wound repair [45].

Laser and photodynamic therapy:

Laser therapy is widely used to stimulate reparative processes.
Low-intensity radiation promotes the activation of mitochondrial
mechanisms, leading to increased ATP synthesis, fibroblast
proliferation stimulation, and acceleration of granulation
tissue formation. Photodynamic therapy using photosensitive
agents has anti-inflammatory and antimicrobial effects. These
therapies not only support cellular regeneration but also
contribute to the reduction of local infection and inflammation,
creating favorable conditions for wound healing. As part of an
integrated treatment plan, laser and photodynamic therapies
offer promising adjunctive options for managing complex or
slow-healing laparotomy wounds [46].

Regenerative technologies and tissue engineering.

Use of bioengineered matrices:

Modern tissue engineering uses bioengineered matrices
containing  collagen, glycosaminoglycans, and other
biocompatible components to promote active healing. Such
matrices can be seeded with the patient's autologous cells to
stimulate tissue regeneration without significant scarring. This
approach closely mimics the natural extracellular environment,
supporting cell adhesion, proliferation, and differentiation
essential for effective tissue repair. As research advances,
bioengineered matrices are expected to become an integral
part of personalized regenerative strategies in complex wound
management [47].

Comparative effectiveness of modern methods:

Evaluation of the effectiveness of modern methods of treating
laparotomy wounds is based on the analysis of clinical trial data
comparing different treatment strategies according to the main
criteria: healing time, infectious complications, incidence of
postoperative hernia formation, and overall patient outcomes.
These comparative studies provide objective metrics that guide
clinical decision-making and help identify the most effective
approaches for various patient groups. As evidence accumulates,
it reinforces the need for evidence-based integration of
innovative therapies into routine surgical practice to optimize
patient recovery [48].

Analysing clinical trial data:

Many clinical trials have demonstrated that negative pressure
therapy (NPT), compared to traditional methods (conventional
suturing, topical antiseptic treatment), significantly reduces the
number of infectious complications (by 30-50%), the average
wound healing time (by 40-60%), and the risk of postoperative
hernia (by 25-35%) [49].

Using biodegradable sutures has also shown advantages over
traditional sutures, reducing the risk of chronic inflammation
and foreign body formation. Additionally, using barrier mesh
in high-risk groups can significantly reduce the incidence of
ventral hernias [50].

Recent studies highlight the significant advancements in
laparotomy wound care, particularly through the use of
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biodegradable sutures, barrier meshes, and regenerative
technologies [51]. Clinical trials have consistently demonstrated
the benefits of these modern methods, including reduced healing
times by 40—60%, fewer infectious complications (decreasing by
30-50%), and lower rates of postoperative hernia formation (by
25-35%) [52]. The combination of these techniques promises
to further enhance surgical outcomes, providing patients with
faster recovery and minimized long-term complications [53].

Effect of different methods on healing time and complication
rates:

Clinical studies confirm that using modern wound dressings
(hydrogel dressings, alginates, antimicrobial coatings)
reduces the time of epithelialisation and the level of bacterial
colonisation. Using growth factors and stem cells in complex
wound therapy accelerates the formation of granulation tissue,
which is especially important for patients with comorbidities
such as diabetes mellitus [54].

The use of laser therapy and photodynamic treatment has been
shown to positively affect regenerative processes, in particular
by stimulating angiogenesis, which contributes to faster wound
closure and reduced risk of infection [55].

These advancements not only enhance wound healing but
also significantly reduce the need for prolonged hospital stays,
improving overall patient outcomes by reducing hospitalization
time by 20-30%. Furthermore, the integration of these therapies
into clinical practice has the potential to reduce healthcare costs
by up to 25% by minimizing complications and accelerating
recovery times [56].

Prospects for the development and implementation of new
methods:

Modern medicine continues developing innovative surgical
wound treatment approaches. These advancements are aimed
at improving healing times, minimizing complications,
and enhancing the quality of postoperative recovery. By
incorporating cutting-edge technologies such as regenerative
therapies, bioengineered materials, and advanced wound care
products, clinicians can offer more effective, personalized
treatments. As clinical research continues to provide valuable
insights, these novel approaches will likely become standard
practice in surgical care. Ultimately, the integration of these
innovations into everyday medical procedures holds the
potential to significantly improve patient outcomes and reduce
the long-term burden of surgical recovery [57].

Gene and molecular therapy for surgical wounds:

Gene therapy can help heal wounds by changing genes that
control inflammation, blood flow, and tissue repair. Genes like
VEGF, PDGF, and fibroblast growth factor help improve blood
flow and speed recovery, which lowers the risk of infections [58].

RNA interference reduces inflammation by blocking cytokines
like TNF-o and IL-1B. This helps prevent problems like
infections, hernias, or scars and supports better healing [59].

Gene therapy can also add genes that boost antioxidants or
collagen. This improves scar healing, reduces scarring, and
speeds recovery [60].

In short, gene therapy and molecular technologies help reduce
inflammation, heal tissue, and improve scars, leading to quicker



recovery and better results for laparotomy wounds. These
advancements in gene therapy and molecular technologies offer
promising prospects for enhancing the body’s natural healing
mechanisms, allowing for more precise and targeted treatments.
As research progresses, the integration of such therapies into
routine clinical practice could revolutionize the management of
complex wounds, especially in patients with impaired healing
capabilities. Additionally, these innovations may reduce the
need for long-term wound care and postoperative interventions.
Ultimately, the incorporation of gene-based approaches into
wound healing strategies has the potential to significantly
improve both functional and cosmetic outcomes for patients
undergoing laparotomy.

New Biomaterials and Nanotechnology:

Scientists are studying nanofibers that copy the extracellular
matrix for wound dressings and sutures. They provide an
optimal environment for cell migration and promote faster
regeneration [61]. Nanotechnology allows the development of
antibacterial coatings with silver, copper, or other particles to
lower infection risks. Such materials can be utilised in dressings,
implantable meshes, and sutures to enhance healing and reduce
complications [62].

Studies have shown that nanofiber-based wound dressings
can accelerate cell migration and tissue regeneration by up to
50%, significantly improving healing times. Additionally, the
use of antibacterial nanocoatings has reduced infection rates by
30-40% in clinical trials, further enhancing the effectiveness of
wound care products [63].

Conclusion.

Effective management of laparotomy wounds is critical
to improving surgical outcomes and reducing the risk of
complications. Modern wound care increasingly relies on
personalized strategies that integrate innovative technologies
with patient-specific needs. The use of advanced therapies,
such as negative pressure systems, biodegradable materials,
regenerative treatments, and nanotechnology-based solutions,
demonstrates strong potential to accelerate healing, minimize
infections, and improve tissue regeneration. Looking ahead,
molecular and genetic approaches, including gene therapy and
RNA-based interventions, may further refine wound healing by
targeting underlying biological processes. These developments
mark a shift toward more precise, effective, and patient-centered
postoperative care.
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