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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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-α and IL-1β 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 

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 
α [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 

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, Figure 1. Common Complications After Laparotomy.

Source: developed based on [6,7].
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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].

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-β, 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 
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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 

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-α and IL-1β. 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 
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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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