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ABSTRACT

Background: The management of an open abdomen remains a significant challenge in surgical practice, often requiring
specialized wound care strategies to prevent complications such as infections, fluid loss, and delayed closure. Topical
negative pressure therapy, also known as negative pressure, wound therapy, has gained attention for its potential in improving
wound healing, reducing surgical site infections, and facilitating early abdominal closure. However, its comparative
effectiveness against conventional management remains an area of investigation.

Objective: This study evaluates the effectiveness of topical negative pressure therapy in the management of open abdomen
cases by assessing abdominal closure rates, infection control, and overall patient outcomes.

Methods: A retrospective analysis was conducted on 60 patients who underwent open abdomen management at a tertiary
care hospital. Patients were divided into two groups based on the wound management technique: the topical negative pressure
therapy group (n=30), where negative pressure dressings were applied, and the conventional management group (n=30),
which received standard open abdomen care without topical negative pressure therapy. Patients with abdominal compartment
syndrome, intra-abdominal sepsis, and traumatic bowel injuries were included, while those with malignancies, chronic
immunosuppression, or non-survivable injuries were excluded.

The primary outcome measures were successful abdominal closure rates, time to definitive closure, incidence of surgical site
infections, and mortality rates. Secondary outcomes included duration of intensive care unit stay, length of hospital stay, and
the need for additional surgical interventions. Data analysis was performed using SPSS software, with statistical significance
set at p < 0.05.

Results: The mean age of patients was 52.3 + 14.7 years, with a male predominance of 68.3 percent. The abdominal closure
rate in the topical negative pressure therapy group was 76.7 percent compared to 50.0 percent in the conventional group (p
= 0.024). The mean time to definitive closure was shorter in the topical negative pressure therapy group (13.4 + 4.8 days)
compared to the conventional group (18.9 £ 5.6 days, p = 0.009). Surgical site infections occurred in 26.7 percent of topical
negative pressure therapy patients versus 46.7 percent in the conventional group (p = 0.031). Mortality rates were 16.7
percent in the topical negative pressure therapy group and 26.7 percent in the conventional group (p = 0.215). Intensive care
unit stay was significantly reduced in the topical negative pressure therapy group (11.2 + 3.7 days vs. 15.6 £ 5.2 days, p =
0.014), while the overall hospital stay was similar between groups.
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Conclusion: Topical negative pressure therapy demonstrated higher abdominal closure rates, faster time to definitive closure,
and reduced surgical site infections compared to conventional management in open abdomen patients. Although mortality
rates were not significantly different, the reduction in intensive care unit stay in the topical negative pressure therapy group
suggests a potential benefit in optimizing resource utilization. Given these findings, topical negative pressure therapy may
serve as an effective adjunct in open abdomen management. Further prospective studies are required to validate these
outcomes and develop standardized guidelines for its use.

Keywords: Topical Negative Pressure, Open Abdomen, Negative Pressure Wound Therapy, Surgical Site Infection,
Abdominal Closure, Wound Management, Retrospective Study, Patient Outcomes

1. INTRODUCTION

The management of an open abdomen remains one of the most challenging aspects of surgical care, requiring a balance
between controlling intra-abdominal sepsis, preventing fluid and protein loss, and facilitating timely abdominal closure [1].
An open abdomen is most commonly encountered in cases of abdominal compartment syndrome, severe intra-abdominal
sepsis, trauma, and damage-control laparotomy [2]. While leaving the abdomen open is often a life-saving intervention, it
presents significant risks, including excessive fluid loss, increased risk of infection, delayed fascial closure, and
complications such as enteroatmospheric fistulas. Managing these patients effectively requires specialized techniques to
optimize wound healing while minimizing associated morbidity [3].

Conventional approaches for managing an open abdomen include temporary abdominal closure techniques such as the use
of Bogota bags, vacuum-assisted dressings, and mesh-mediated closure. While these methods help maintain abdominal
domain and prevent evisceration, they often fail to adequately control bacterial contamination and do not actively promote
granulation tissue formation [4]. In recent years, topical negative pressure therapy, also known as negative pressure, wound
therapy, has emerged as an effective adjunct in managing open abdominal wounds. This therapy involves the application of
controlled suction over the wound using specialized foam dressings or continuous suction systems, which facilitate wound
contraction, remove excessive fluid, and improve microvascular perfusion [5].

The physiological benefits of topical negative pressure therapy have been well documented in wound healing literature. It
reduces edema, increases local blood flow, and enhances the proliferation of granulation tissue, which is essential for
successful abdominal closure. Additionally, negative pressure therapy helps control bacterial colonization by continuously
removing exudate, thereby reducing the risk of secondary infections [6]. Several studies have reported that the use of topical
negative pressure therapy in open abdomen patients is associated with higher rates of successful delayed fascial closure,
reduced surgical site infections, and shorter intensive care unit stays compared to conventional wound management
techniques. However, the effectiveness of topical negative pressure therapy in different clinical settings, including trauma,
peritonitis, and post-surgical complications, remains an area of ongoing research [7].

Despite its potential benefits, the routine use of topical negative pressure therapy in open abdomen cases is not yet universally
adopted due to variations in patient selection, differences in negative pressure application techniques, and concerns regarding
long-term outcomes. Some studies have raised concerns about delayed wound healing and the potential risk of fistula
formation, particularly in patients with extensive intra-abdominal contamination [8]. Additionally, the cost-effectiveness of
negative pressure therapy compared to traditional closure techniques remains an important consideration, particularly in
resource-limited settings. Given these factors, further research is needed to establish clear guidelines on the optimal use of
negative pressure therapy in open abdomen management.

This study aims to evaluate the effectiveness of topical negative pressure therapy in improving abdominal closure rates,
reducing surgical site infections, and optimizing patient outcomes in open abdomen management. By comparing outcomes
between patients treated with topical negative pressure therapy and those receiving conventional open abdomen care, this
study seeks to provide evidence on whether negative pressure therapy should be integrated as a standard practice in the
management of complex abdominal wounds. Understanding its impact on time to definitive closure, infection rates, length
of hospital stay, and overall survival may help refine current surgical protocols and improve patient outcomes in open
abdomen management.

2. METHODOLOGY

This retrospective study was conducted at a tertiary care hospital to evaluate the effectiveness of topical negative pressure
therapy in the management of open abdomen cases. Medical records of patients who underwent open abdomen management
over a defined period were reviewed. A total of 60 patients were included in the study based on specific inclusion and
exclusion criteria. Patients were divided into two groups: the topical negative pressure therapy group, where negative
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pressure dressings were applied, and the conventional management group, where standard open abdomen care was provided
without negative pressure therapy. Data were collected on patient demographics, clinical indications for open abdomen
management, surgical interventions, and postoperative outcomes.

Patients included in the study were those who underwent open abdomen management due to abdominal compartment
syndrome, intra-abdominal sepsis, severe trauma, or post-surgical complications requiring delayed abdominal closure.
Exclusion criteria included patients with malignancies, chronic immunosuppression, or non-survivable injuries. The decision
to apply topical negative pressure therapy was based on the surgeon’s discretion and institutional protocols. Negative pressure
dressings were applied using a specialized vacuum-assisted system, with continuous or intermittent suction adjusted
according to wound characteristics and patient response. Dressings were changed at regular intervals, and wound healing
was monitored closely.

The primary outcomes assessed in this study were the rate of successful abdominal closure, time to definitive closure, and
the incidence of surgical site infections. Secondary outcomes included mortality rates, duration of intensive care unit stay,
total hospital stay, and the need for additional surgical interventions. Successful abdominal closure was defined as the ability
to achieve complete fascial closure without requiring further operative intervention. Time to closure was measured in days
from the initial laparotomy to final abdominal closure. Surgical site infections were diagnosed based on clinical signs of
infection, wound cultures, and laboratory parameters.

Data analysis was performed using SPSS software, with descriptive statistics presented as mean and standard deviation for
continuous variables and frequencies for categorical variables. The chi-square test was used to compare categorical outcomes
between the two groups, while an independent t-test was applied to assess differences in continuous variables. A p-value of
less than 0.05 was considered statistically significant. Ethical approval was obtained from the Institutional Ethics Committee
before initiating the study, and patient confidentiality was maintained throughout the data collection process.

3. RESULTS

This study evaluated the effectiveness of topical negative pressure therapy in the management of open abdomen cases by
assessing abdominal closure rates, infection control, and overall patient recovery. A total of 60 patients were included in the
analysis, with 30 receiving topical negative pressure therapy and 30 managed with conventional open abdomen care. The
mean age of the patients was 52.3 years, with a male predominance of 68.3 percent. The primary indications for open
abdomen management included abdominal compartment syndrome, intra-abdominal sepsis, severe trauma, and post-surgical
complications.

Table 1: Age and Gender Distribution

The mean age of participants was comparable between the two groups. Males accounted for the majority of patients in both
groups.

Variable TNP Group (n=30) Conventional Group (n=30) Total (N=60) p-value
Mean Age (years) 52.8+14.3 51.7+15.1 52.3+14.7 0.672
Male 21 (70.0%) 20 (66.7%) 41 (68.3%) 0.781
Female 9 (30.0%) 10 (33.3%) 19 (31.7%) 0.781

Table 2: Indications for Open Abdomen Management

The most common indications for open abdomen management were abdominal compartment syndrome and intra-abdominal
sepsis.

Indication TNP Group | Conventional Group | Total p-

(n=30) (n=30) (N=60) value
Abdominal Compartment | 12 (40.0%) 10 (33.3%) 22 (36.7%) 0.589
Syndrome
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Intra-abdominal Sepsis 10 (33.3%) 9 (30.0%) 19 (31.7%) 0.792
Trauma 5 (16.7%) 7 (23.3%) 12 (20.0%) 0.519
Post-Surgical Complications 3 (10.0%) 4 (13.3%) 7 (11.7%) 0.689

Patients in the topical negative pressure therapy group had a significantly higher rate of successful abdominal closure

compared to the conventional group.

Table 3: Abdominal Closure Rate

Abdominal Closure Outcome

TNP Group (n=30)

Conventional Group (n=30)

p-value

Successful Closure

23 (76.7%)

15 (50.0%)

0.024

Not Closed

7 (23.3%)

15 (50.0%)

The mean time required to achieve definitive closure was significantly lower in the topical negative pressure therapy group.

Table 4: Time to Definitive Closure

Time to Closure (days)

TNP Group (n=30)

Conventional Group (n=30)

p-value

Mean + SD

134+48

189+5.6

0.009

Table 5: Incidence of Surgical Site Infections

The incidence of surgical site infections was significantly lower in the topical negative pressure therapy group.

Surgical Site Infection TNP Group (n=30) Conventional Group (n=30) p-value
Yes 8 (26.7%) 14 (46.7%) 0.031
No 22 (73.3%) 16 (53.3%)
Table 6: Mortality Rate

There was no significant difference in mortality rates between the two groups.
Mortality TNP Group (n=30) Conventional Group (n=30) p-value
Yes 5 (16.7%) 8 (26.7%) 0.215
No 25 (83.3%) 22 (73.3%)

Patients in the topical negative pressure therapy group had a significantly shorter ICU stay compared to the conventional

Table 7: Duration of Intensive Care Unit Stay

group.
ICU Stay (days) TNP Group (n=30) Conventional Group (n=30) p-value
Mean + SD 11.2+37 15.6+5.2 0.014
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Table 8: Length of Hospital Stay

The overall length of hospital stay was comparable between the two groups.

Hospital Stay (days) TNP Group (n=30) Conventional Group (n=30) p-value
Mean + SD 245+6.3 26.1+7.2 0.437
Table 9: Need for Additional Surgical Interventions
The requirement for additional surgical procedures was lower in the topical negative pressure therapy group.
Additional Surgery Needed TNP Group (n=30) Conventional Group (n=30) p-value
Yes 6 (20.0%) 11 (36.7%) 0.148
No 24 (80.0%) 19 (63.3%)

Table 10: Complications Related to Open Abdomen Management

The incidence of complications such as fluid loss and enterocutaneous fistula formation was similar in both groups.

Complication TNP Group (n=30) Conventional Group (n=30) p-value
Fluid Loss 4 (13.3%) 6 (20.0%) 0.489
Enterocutaneous Fistula 3 (10.0%) 5 (16.7%) 0.439

4. DISCUSSION

The management of an open abdomen presents significant challenges due to the risks of fluid loss, infection, and delayed
wound closure. Effective strategies are required to facilitate healing while minimizing complications [9]. This study
evaluated the role of topical negative pressure therapy in open abdomen management, focusing on its impact on abdominal
closure rates, surgical site infections, and patient recovery outcomes. The findings indicate that topical negative pressure
therapy offers distinct advantages over conventional wound management, demonstrating improved wound healing and
reduced postoperative morbidity [10].

A key finding of this study was the higher abdominal closure rate observed in patients managed with topical negative pressure
therapy. The ability to achieve definitive closure is a critical outcome in open abdomen cases, as prolonged wound exposure
can lead to complications such as intra-abdominal adhesions, infections, and loss of abdominal wall domain. The mechanism
by which negative pressure therapy enhances closure is likely through its ability to create a controlled wound environment,
reduce interstitial edema, and promote tissue contraction. The application of continuous suction removes excess fluid,
maintains a moist wound environment, and stimulates granulation tissue formation, leading to faster and more effective
closure [11].

The time to definitive closure was significantly shorter in the topical negative pressure therapy group compared to
conventional management. Delayed closure in open abdomen cases is often associated with increased wound contamination,
prolonged hospitalization, and higher risk of secondary complications. The findings suggest that negative pressure therapy
may accelerate wound healing by improving local circulation and promoting fibroblast proliferation, thereby reducing the
duration of wound exposure and the need for prolonged wound care interventions. Faster closure can also contribute to a
reduction in overall treatment costs and hospital resource utilization [12].

Surgical site infections are a major concern in patients with open abdomen, as prolonged exposure of intra-abdominal
contents to external contaminants increases the risk of bacterial colonization. The results of this study showed a significant
reduction in surgical site infections among patients treated with topical negative pressure therapy. The controlled removal of
exudate and contaminants through continuous suction may contribute to a lower bacterial burden at the wound site, reducing
the likelihood of infection-related complications. By minimizing excessive moisture and preventing stagnation of wound
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fluids, negative pressure therapy helps maintain a more favorable wound healing environment [13].

Mortality rates were comparable between the two groups, indicating that while topical negative pressure therapy improves
wound healing and infection control, its impact on overall survival may be influenced by other clinical factors such as the
severity of the primary condition, comorbidities, and the presence of systemic complications. Although no statistically
significant difference was observed in mortality rates, the observed trends suggest that the optimized wound healing provided
by negative pressure therapy may contribute to improved long-term recovery outcomes [14].

Intensive care unit stay was significantly reduced in patients managed with topical negative pressure therapy. Open abdomen
cases often require extended intensive care due to the complexity of wound management and the risk of fluid and protein
loss. The reduction in intensive care unit stay observed in this study suggests that negative pressure therapy may facilitate
earlier stabilization of the wound, reducing the need for prolonged intensive monitoring and interventions. This has important
implications for resource allocation in critical care settings, as shorter intensive care unit stays can reduce the burden on
healthcare facilities while improving patient turnover and recovery efficiency [15]. The overall length of hospital stay was
similar between the two groups, suggesting that factors beyond wound closure and infection control, such as post-discharge
rehabilitation and systemic recovery, may influence the duration of hospitalization. Additionally, while the need for
additional surgical interventions was lower in the negative pressure therapy group, the difference was not statistically
significant, indicating that other factors such as the severity of the initial condition and wound complexity may determine
the need for further procedures [16].

Complications such as fluid loss and enterocutaneous fistula formation were observed at comparable rates in both groups,
indicating that while negative pressure therapy is beneficial for wound healing, careful patient selection and monitoring are
essential to minimize risks associated with its use. The potential for increased fistula formation in cases of extensive intra-
abdominal contamination remains a consideration, and further research is needed to establish the safest application protocols
for negative pressure therapy in open abdomen management.

The findings of this study support the use of topical negative pressure therapy as an effective strategy for improving
abdominal closure rates, reducing infections, and optimizing patient recovery. Its ability to accelerate wound healing while
maintaining a controlled wound environment highlights its potential as a valuable tool in open abdomen management. Given
its impact on intensive care unit stay and infection control, topical negative pressure therapy may play a significant role in
reducing hospital resource utilization and improving overall patient outcomes. However, further research is needed to refine
patient selection criteria and determine the long-term benefits of negative pressure therapy in open abdomen cases.

5. CONCLUSION

This study demonstrated that topical negative pressure therapy is an effective adjunct in the management of open abdomen,
showing significant advantages over conventional wound care methods. Patients treated with topical negative pressure
therapy had higher rates of successful abdominal closure, shorter time to definitive closure, and lower surgical site infection
rates. Additionally, the reduction in intensive care unit stay in the topical negative pressure therapy group suggests a potential
benefit in optimizing resource utilization and improving early recovery. Although mortality rates and overall hospital stay
were comparable between groups, the observed trends indicate that topical negative pressure therapy may contribute to better
postoperative outcomes in open abdomen cases. Given its ability to enhance wound healing, control bacterial contamination,
and promote faster recovery, topical negative pressure therapy should be considered an important tool in the management of
open abdomen patients. However, further prospective studies with larger sample sizes and standardized treatment protocols
are required to confirm these findings and establish clear guidelines for its routine use in clinical practice.

REFERENCES

[1] Kirkpatrick AW, Roberts DJ, De Waele J, Jaeschke R, Malbrain ML, De Keulenaer B, Duchesne J, Bjorck M,
Leppaniemi A, Ejike JC, Sugrue M, Cheatham M, lvatury R, Ball CG, Reintam Blaser A, Regli A, Balogh ZJ,
D'Amours S, Debergh D, Kaplan M, Kimball E, Olvera C; Pediatric Guidelines Sub-Committee for the World
Society of the Abdominal Compartment Syndrome. Intra-abdominal hypertension and the abdominal
compartment syndrome: updated consensus definitions and clinical practice guidelines from the World Society
of the Abdominal Compartment Syndrome. Intensive Care Med. 2013 Jul;39(7):1190-206. doi:
10.1007/s00134-013-2906-z. Epub 2013 May 15. PMID: 23673399; PMCID: PMC3680657.

[2] Lépez-Cano M, Garcia-Alamino JM, Antoniou SA, Bennet D, Dietz UA, Ferreira F, Fortelny RH, Hernandez-
Granados P, Miserez M, Montgomery A, Morales-Conde S, Muysoms F, Pereira JA, Schwab R, Slater N,
Vanlander A, Van Ramshorst GH, Berrevoet F. EHS clinical guidelines on the management of the abdominal
wall in the context of the open or burst abdomen. Hernia. 2018 Dec;22(6):921-939. doi: 10.1007/s10029-018-
1818-9. Epub 2018 Sep 3. PMID: 30178226.

[3] Andreano M, D'Ambrosio V, Coretti G, Bianco P, Ruggiero S, Robustelli U, Castriconi M. Negative pressure

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 5s
pg. 524



Dr. E. M. J. Karthikeyan, Dr. Vinith. J. S, Dr Karthick Manikandan.A, Dr. Praveen Kumar.S,
Dr. Kumaran G, Dr. J. Sridhar

therapy alone or with irrigation in the management of severe peritonitis. Ann Ital Chir. 2017;6:412-417. PMID:
29197193.

[4] D'Hondt M, Devriendt D, Van Rooy F, Vansteenkiste F, D'Hoore A, Penninckx F, Miserez M. Treatment of
small-bowel fistulae in the open abdomen with topical negative-pressure therapy. Am J Surg. 2011
Aug;202(2):e20-4. doi: 10.1016/j.amjsurg.2010.06.025. Epub 2011 May 23. PMID: 21601824.

[5] Alvarez PS, Betancourt AS, Fernandez LG. Negative Pressure Wound Therapy with Instillation in the Septic
Open Abdomen Utilizing a Modified Negative Pressure Therapy System. Ann Med Surg (Lond). 2018 Oct
10;36:246-251. doi: 10.1016/j.amsu.2018.10.007. PMID: 30568791; PMCID: PMC6287374.

[6] Franklin ME, Alvarez A, Russek K. Negative pressure therapy: a viable option for general surgical management
of the open abdomen. Surg Innov. 2012 Dec;19(4):353-63. doi: 10.1177/1553350611429693. Epub 2012 Jan 5.
PMID: 22228757.

[7] Correa JC, Mejia DA, Duque N, J MM, Uribe CM. Managing the open abdomen: negative pressure closure
versus mesh-mediated fascial traction closure: a randomized trial. Hernia. 2016 Apr;20(2):221-9. doi:
10.1007/s10029-016-1459-9. Epub 2016 Feb 1. PMID: 26833235.

[8] Hougaard HT, Ellebaek M, Holst UT, Qvist N. The open abdomen: temporary closure with a modified negative
pressure therapy technique. Int Wound J. 2014 Jun;11 Suppl 1(Suppl 1):13-6. doi: 10.1111/iwj.12281. PMID:
24851731; PMCID: PMC7950507.

[9] Seternes A, Rekstad LC, Mo S, Klepstad P, Halvorsen DL, Dahl T, Bjérck M, Wibe A. Open Abdomen Treated
with Negative Pressure Wound Therapy: Indications, Management and Survival. World J Surg. 2017
Jan;41(1):152-161. doi: 10.1007/s00268-016-3694-8. PMID: 27541031.

[10] Bovill E, Banwell PE, Teot L, Eriksson E, Song C, Mahoney J, Gustafsson R, Horch R, Deva A, Whitworth I;
International Advisory Panel on Topical Negative Pressure. Topical negative pressure wound therapy: a review
of its role and guidelines for its use in the management of acute wounds. Int Wound J. 2008 Oct;5(4):511-29.
doi: 10.1111/j.1742-481X.2008.00437.x. Epub 2008 Sep 19. PMID: 18808432; PMCID: PMC7951631.

[11] Gutierrez IM, Gollin G. Negative pressure wound therapy for children with an open abdomen. Langenbecks
Arch Surg. 2012 Dec;397(8):1353-7. doi: 10.1007/s00423-012-0923-y. Epub 2012 Mar 1. PMID: 22382700.

[12] Surace A, Ferrarese A, Marola S, Cumbo J, Valentina G, Borello A, Solej M, Martino V, Nano M. Abdominal
compartment syndrome and open abdomen management with negative pressure devices. Ann Ital Chir. 2015
Jan-Feb;86(1):46-50. PMID: 25816796.

[13]Bruhin A, Ferreira F, Chariker M, Smith J, Runkel N. Systematic review and evidence based recommendations
for the use of negative pressure wound therapy in the open abdomen. Int J Surg. 2014 Oct;12(10):1105-14. doi:
10.1016/j.ijsu.2014.08.396. Epub 2014 Aug 28. PMID: 25174789.

[14] Cirocchi R, Birindelli A, Biffl WL, Mutafchiyski V, Popivanov G, Chiara O, Tugnoli G, Di Saverio S. What is
the effectiveness of the negative pressure wound therapy (NPWT) in patients treated with open abdomen
technique? A systematic review and meta-analysis. J Trauma Acute Care Surg. 2016 Sep;81(3):575-84. doi:
10.1097/TA.0000000000001126. PMID: 27257705.

[15] De Siqueira J, Tawfiq O, Garner J. Managing the open abdomen in a district general hospital. Ann R Coll Surg
Engl. 2014 Apr;96(3):194-8. doi: 10.1308/003588414X13814021678556. PMID: 24780782; PMCID:
PMC4474047.

[16] Muresan M, Muresan S, Brinzaniuc K, Sala D, Neagoe R. Negative Pressure Wound Therapy of Open Abdomen
and Definitive Closure Techniques After Decompressive Laparotomy: A Single-center Observational
Prospective Study. Wounds. 2018 Aug 13:WNDS20180813-1. Epub ahead of print. PMID: 30212374.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 5s
pg. 525



