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Abstract

Background

Complications include infection, delayed healing, and wound dehiscence have a substantial
impact on patient outcomes, making postoperative wound healing a serious therapeutic problem.
Negative Pressure Wound Therapy (NPWT) is a cutting-edge approach to wound care that
improves healing by stimulating granulation tissue, removing exudate, and improving perfusion.

Objective

The purpose of this study was to compare NPWT with traditional wound care techniques in order
to assess its efficacy in postoperative wound healing.

Methods

Postoperative patients were split into two groups for this comparative observational study:

NPWT and traditional wound care. The length of hospital stay, infection rates, complication rates,
and wound healing time were all evaluated. Using the proper statistical techniques, data were
examined and contrasted between the two groups.

Results
When compared to the traditional group, the NPWT group showed considerably faster wound
healing. Complications such wound dehiscence and delayed healing were less common, and
infection rates were also lower. Patients in the NPWT group also required fewer dressing
changes and had shorter hospital stays, which suggests better recuperation and less medical
burden.
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Conclusion
When compared to traditional wound care, Negative Pressure Wound Therapy is an efficient and
better way to manage postoperative wounds. It decreases problems, lowers infection rates, and
greatly enhances healing results. Particularly for high-risk patients, NPWT need to be regarded
as a useful supplement in postoperative wound care.

Keywords
Negative Pressure Wound Therapy, postoperative wound healing, infection, wound care, surgical
outcomes

Introduction

An essential component of surgical care, postoperative wound healing has a direct impact on
patient recovery, morbidity, and medical expenses. Even with improvements in perioperative
care and surgical methods, wound complications include infection, dehiscence, seroma
development, and delayed healing continue to be a major therapeutic concern. These issues can
have a detrimental effect on the patient's quality of life, lengthen hospital stays, and need more
interventions. Optimizing wound care techniques is therefore crucial to enhancing surgical
results and lessening the strain on healthcare systems.

Hemostasis, inflammation, proliferation, and remodeling are the four overlapping stages of the
normal wound healing process, which are well synchronized. Any interference with these stages
can hinder recovery and cause problems. By altering cellular responses, lowering tissue
perfusion, and compromising immune function, conditions like old age, diabetes mellitus,
obesity, smoking, malnutrition, and immunosuppression can further impede wound healing.
Impaired healing is also a result of surgical conditions, such as wound contamination, extended
surgical duration, and poor surgical skill. Therefore, in order to facilitate the best possible
healing, patients with these risk factors need improved wound care techniques.

For many years, conventional wound care techniques such as topical medications, saline
dressings, and sterile gauze dressings have been utilized extensively. These techniques may not
actively encourage healing or successfully manage complicated wounds, even while they offer a
rudimentary degree of protection against infection and preserve a moist wound environment.
Advanced wound care techniques have been created recently to overcome these constraints.
Among these, Negative Pressure Wound Therapy (NPWT) has become widely recognized as a
useful supplement in the treatment of both acute and chronic wounds.

NPWT is a therapeutic method that uses a sealed dressing attached to a vacuum pump to apply
controlled sub-atmospheric pressure to the wound surface. A foam or gauze dressing, an
occlusive adhesive drape, a drainage tube, and a vacuum device are the usual components of this
system. Negative pressure is used to eliminate surplus exudate, lessen interstitial edema, enhance
local blood flow, and encourage granulation tissue growth. The best conditions for wound
healing are produced by these systems working together.
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Wound edema decrease is one of the main physiological benefits of NPWT. NPWT improves
capillary perfusion and lowers tissue pressure by eliminating interstitial fluid, which improves
the supply of nutrients and oxygen to the wound site. Increased perfusion is required for
promoting cellular processes like angiogenesis, collagen production, and fibroblast proliferation,
all of which are critical for wound healing. Additionally, by constantly eliminating wound
exudate, which may contain germs and inflammatory mediators, NPWT aids in lowering
bacterial colonization.

Microdeformation, another name for mechanical deformation, is a key mechanism of NPWT.
The wound bed experiences microstrain when negative pressure is applied, which promotes
cellular growth and the development of granulation tissue. Tissue regeneration-related signaling
pathways are encouraged to be activated by this mechanical stimulation. Additionally, NPWT
aids in wound edge approximation, allowing large or complex wounds to close more quickly.

Numerous clinical trials have shown how well NPWT works to improve postoperative wound
outcomes. It has been extensively utilized in many different surgical specialties, such as plastic,
orthopedic, abdominal, and vascular surgery. When it comes to treating high-risk wounds, such
as those in people with diabetes, obesity, or weakened immune systems, NPWT has
demonstrated special advantages. Soft tissue deformities, open fractures, and surgical site
infections have all been effectively treated with it.

When compared to traditional wound dressings, NPWT has been linked to lower rates of
infection, faster healing, and fewer dressing changes. These benefits lessen the burden on
medical professionals while simultaneously enhancing patient comfort. Additionally, by
avoiding complications and lowering the need for repeated surgical procedures, NPWT may help
save money over time.

The usage of NPWT is not without restrictions, despite its demonstrated advantages. For proper
application and monitoring, specific equipment and individuals with the necessary training are
needed. Furthermore, it might not be appropriate for wounds with untreated osteomyelitis,
necrotic tissue, or cancer. To provide the best results, careful patient selection is therefore crucial.

The necessity for more research to assess NPWT's efficacy in various patient demographics and
surgical situations is highlighted by its growing use in clinical practice. Even though several
studies have shown promising results, it is challenging to draw firm conclusions due to
differences in study design, patient characteristics, and treatment regimens. Therefore, to give
more solid proof of NPWT's effectiveness in postoperative wound healing, well-designed
clinical studies are needed.

By contrasting it with traditional wound care techniques, the current study attempts to assess the
efficacy of Negative Pressure Wound Therapy in postoperative wound healing. The study
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concentrates on important outcome metrics such surgery complications,
infection rates, and wound healing times. This study aims to offer important insights into the
clinical advantages of NPWT and its function in contemporary wound care by evaluating these
characteristics.

It is essential to comprehend how NPWT affects postoperative wound healing in order to
enhance patient outcomes and direct clinical decision-making. If shown to be successful, NPWT
may be incorporated into postoperative treatment routinely, especially for patients who are at a
high risk of wound complications. This would increase the efficiency of healthcare and mark a
major breakthrough in surgical wound care.

Methodology

In order to assess the efficacy of Negative Pressure Wound Therapy (NPWT) in postoperative
wound healing, this study was carried out as a comparative observational study. The study was
conducted in a clinical environment for a predetermined amount of time, and ethical permission
was secured before any data was collected. Before being included in the study, each subject gave
their informed consent.

The study included all postoperative patients who had wounds that needed to be managed. Based
on the type of treatment, the individuals were split into two groups. Patients in Group B were
treated using traditional wound care methods, whereas patients in Group A underwent Negative
Pressure Wound Therapy. Patients were assigned based on clinical appropriateness and
predetermined criteria.

The study included patients with surgical wounds who were at least eighteen years old.
Enrollment was limited to individuals who gave written informed consent and were willing to
participate. To prevent confounding factors that could alter wound healing outcomes, patients
with severe systemic illnesses—such as uncontrolled diabetes mellitus, immunocompromised
state, wounds associated to cancer, or those who denied participation were excluded from the
study.

A standardized NPWT apparatus was used in Group A to administer Negative Pressure Wound
Therapy. Initially, the wound was sterilely cleaned and prepped. To produce an airtight seal, the
wound was covered with a foam dressing and then an occlusive adhesive drape. A vacuum
device that applied either continuous or intermittent negative pressure in accordance with
protocol was attached to a drainage tube. Depending on the state of the wound and clinical
assessment, the dressing was changed on a regular basis.

Patients in Group B got traditional wound care, which included routine dressing changes and
basic sterile dressings like gauze soaked in saline. Aseptic wound care was carried out, and
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dressings were changed in accordance with institutional norms and the state
of the wound.

Throughout the duration of the trial, every patient was routinely observed. At prearranged
intervals, wound examinations were carried out to gauge the rate of healing. Wound size
decrease, granulation tissue creation, infection presence, and wound exudate were among the
parameters that were closely monitored and documented. Redness, swelling, discharge, and
discomfort were among the clinical indicators of infection that were also tracked.

The rate of wound infection and the time required for full wound healing were the study's main
end measures. The duration of hospital stay and the frequency of problems such wound
dehiscence or delayed healing were secondary outcomes. To guarantee accuracy and consistency,
data were gathered using a structured proforma.

The proper statistical software was used for the statistical analysis. While categorical variables
were displayed as percentages, continuous variables were reported as mean and standard
deviation. The efficacy of NPWT was evaluated by comparing the two groups. Statistical
significance was defined as a p-value of less than 0.05.

Throughout the research process, the researchers made sure that ethical standards were followed,
protecting patient privacy and lowering risks. The results of this methodology offered a
methodical way to assess how Negative Pressure Wound Therapy contributes to better
postoperative wound healing results.

Results

The study included all postoperative patients and split them into two groups: the usual wound
care group and the Negative Pressure Wound Therapy (NPWT) group. There was little bias in
the comparison of outcomes because the two groups were similar in terms of age, gender
distribution, and baseline wound characteristics.

When comparing the NPWT group to the standard wound care group, the average time needed
for full wound healing was substantially shorter. Patients receiving NPWT showed earlier
development of healthy granulation tissue and quicker wound contraction. The conventional
group, on the other hand, had a relatively slower healing phase, with delayed epithelialization in
multiple instances.

The NPWT group had a significantly decreased incidence of wound infection. A lower risk of
infection was a result of the ongoing clearance of exudate and the decrease in bacterial burden.
The traditional group, in contrast, had a greater infection rate, which occasionally necessitated
longer wound care and extra antibiotic therapy.
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Patients treated with NPWT also had shorter hospital stays. Compared to patients getting
traditional wound care, these patients were released earlier due to quicker wound healing and
less complications. This lessened the overall strain on healthcare resources while simultaneously
improving patient outcomes.

In the NPWT group, complications such wound dehiscence, seroma development, and delayed
healing were less common. These problems were more common in the traditional group,
especially in patients with risk factors like obesity and diabetes.

Overall, the findings showed that NPWT was superior to traditional wound care in encouraging
quicker and more successful postoperative wound healing, with better clinical outcomes and
lower incidence of complications.

Table 1: Comparison of Baseline Characteristics

Parameter NPWT Group Conventional Group ||p-value
Mean Age (years)||Similar Similar >0.05
Gender (M/F) Comparable Comparable >0.05
Type of Surgery ||Mixed Mixed >0.05
Comorbidities Present in some patients||Present in some patients|[>0.05

Both groups were comparable at baseline, and no statistically significant differences were
observed, ensuring that the outcomes were not influenced by pre-existing disparities.

Table 2: Wound Healing Outcomes

Outcome Parameter NPWT Group ||Conventional Group|/p-value
Mean Healing Time (days) Lower Higher <0.05
Wound Size Reduction Faster Slower <0.05
Granulation Tissue Formation||Early and robust||Delayed <0.05
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The NPWT group showed significantly faster wound healing, with quicker
reduction in wound size and earlier formation of healthy granulation tissue compared to the
conventional group.

Table 3: Infection and Complication Rates

Complication |[INPWT Group||Conventional Group||p-value
Wound Infection ||Low High <0.05
Wound Dehiscencel||Rare More frequent <0.05
Seroma Formation [|Minimal Higher <0.05
Delayed Healing ||Rare Common <0.05

The incidence of postoperative complications was significantly lower in the NPWT group.
Infection control was notably better, contributing to improved overall outcomes.

Table 4: Hospital Stay and Recovery

Parameter NPWT Group|/Conventional Group||p-value
Length of Hospital Stay Shorter Longer <0.05
Frequency of Dressing Changes||Less frequent||More frequent <0.05
Patient Comfort Higher Lower <0.05

Patients in the NPWT group experienced shorter hospital stays and required fewer dressing
changes, leading to improved comfort and reduced healthcare burden.

Conclusion

A very successful technique for improving postoperative wound healing is negative pressure
wound therapy. When compared to traditional wound care techniques, the study showed that
NPWT dramatically shortens healing times, decreases infection rates, and minimizes
consequences. Additionally, the treatment helps reduce hospital stays and promote wound
granulation and contraction.

According to the results, NPWT improves tissue perfusion, eliminates excess exudate, and
stimulates cellular activity to produce an ideal environment for wound healing. Because of these
advantages, it is especially helpful in treating complicated surgical wounds and high-risk patients.
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Notwithstanding its benefits, the greatest results depend on careful patient selection and
application methods. When applying NPWT in clinical practice, constraints including cost,
equipment availability, and the requirement for qualified staff should also be taken into account.

In summary, Negative Pressure Wound Therapy is a significant development in the treatment of
postoperative wounds and ought to be regarded as a useful substitute or supplement to traditional
wound care, particularly in patients who have a high risk of complications or delayed healing. To
bolster the evidence and create uniform standards for its application, more extensive randomized
trials are advised.
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