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REVIEW ARTICLE

Effectiveness of negative pressure wound therapy versus conventional
dressings in emergency laparotomy: a systematic review and
meta-analysis of randomized controlled trials

VISUAL ABSTRACT

Background: Surgical site infections represent a significant complication after emergency laparotomy, contributing to
increased morbidity, mortality, and healthcare costs. Negative pressure wound therapy (NPWT) may reduce the
incidence of surgical site infections; however, evidence from randomized controlled trials remains inconsistent.

Aims: To present a systematic review and meta-analysis, comparing NPWT with conventional dressings in emergency
laparotomies.

.° T
‘ . Methods: Systematic searches were conducted according to the Cochrane Handbook and reported according to the

-’ = PRISMA 2020 guidelines. The PubMed, Embase, and Cochrane CENTRAL databases were searched since their inception,
using terms related to emergency laparotomy, NPWT, and conventional dressings. The reference lists of included studies
were manually examined to identify additional eligible trials. Only randomized controlled trials that compared NPWT with
conventional dressings in emergency abdominal surgeries and that reported surgical site infection rates or other clinical
outcomes were included. The primary outcome was the incidence of surgical site infection. Secondary outcomes included
wound dehiscence, seroma formation, length of hospital stay, and 30-day mortality.

Results: Eight randomized controlled trials, totaling 1,377 patients (707 in the NPWT group and 670 in the conventional dressing group), were included.
NPWT significantly reduced the risk of surgical site infection (risk ratio [RR] 0.43; 95% confidence interval [CI] 0.26-0.73; p=0.002; heterogeneity [I)]=76%)
and wound dehiscence (RR 0.32; 95%CI 0.18-0.58; p=0.0002). No significant differences were observed regarding seroma formation (RR 0.59; 95%Cl 0.34-1.01;
p=0.05), length of hospital stay (mean difference [MD] -0.39 days; 95%CI -1.15— 0.36; p=0.92) or mortality (RR 0.96; 95%Cl 0.55-1.68; p=0.88).

Conclusions: This systematic review and meta-analysis of randomized clinical trials suggests that NPWT reduces the incidence of surgical site

infection and wound dehiscence after emergency laparotomy, supporting its use in high-risk patients.
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ARTICLE HIGHLIGHTS

* Postoperative infections have a significant impact on surgical care,
contributing to increased morbidity, length of hospital stay, and
healthcare expenditures;

* Stra_tegies to reduce postoperative complications have increasingly
focused on perioperative optimization through evidence-based, mul-
timodal protocols;

* The ACERTO guidelines on perioperative nutritional interventions
in elective general surgery were developed to enhance postoperative
recovery and reduce overall morbidity;

* Numerous investigations have effectively furnished substantial evi-
dence pertaining to the clinical advantages associated with negative
pressure wound therapy;

* This systematic review and meta-analysis of randomized clinical trials
suggests that negative pressure wound therapy reduces the incidence of
surgical site infection.

CENTRAL MESSAGE

Surgical site infections are a major postoperative complication af-
ter emergency laparotomies, contributing substantially to morbid-
ity, mortality, and healthcare costs. Strategies to reduce postoperative
complications have increasingly focused on perioperative optimization
through evidence-based, multimodal protocols. Retrospective analy-
ses have demonstrated the efficacy of intermittent negative pressure
wound therapy in diminishing the incidence of surgical site infections
following laparotomy in patients undergoing gynecological and gen-
eral surgical procedures. Nonetheless, the findings derived from ran-
domized controlled trials have yielded inconsistent results.

PERSPECTIVES

This original systematic review and meta-analysis of randomized con-
trolled trials demonstrated the efficacy of negative pressure wound
therapy in reducing the incidence of surgical site infections and wound
dehiscence among patients undergoing emergency laparotomy when
compared to conventional dressings.
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Effectiveness of negative pressure wound therapy versus conventional
dressings in emergency laparotomy: a systematic review and
meta-analysis of randomized controlled trials

Eficdcia da terapia por pressdo negativa em feridas versus curativos convencionais em laparotomia de
emergéncia: uma revisdo sistemdtica e meta-andlise de ensaios clinicos randomizados controlados

Francielle de Souza ANTONINI! @2, Maria Eduarda Caetano Batista de PAIVA? (2, Marcilio de OLIVEIRA FILHO? ),
Fabricio Inacio de Moraes NASCIMENTO (2, Rodrigo Ormanes MASSOUD? (), Henrique Baggio PIVETTA® (@,
Leticia Gatti FONSECA’ (), José Victor Gomes COSTA?® (), Yekaterina ZELENSKAYA® (2, Zarpana AKBARI'" (@),
Maria Isabel Lopez DUQUE" (2, José Eduardo de AGUILAR-NASCIMENTO" @, Gunther Peres Pimenta'?

ABSTRACT

Background: Surgical site infections represent a significant complication after emergency laparotomy, contributing to increased morbidity, mortality, and
healthcare costs. Negative pressure wound therapy (NPWT) may reduce the incidence of surgical site infections; however, evidence from randomized
controlled trials remains inconsistent. Aims: To present a systematic review and meta-analysis, comparing NPWT with conventional dressings in emergency
laparotomies. Methods: Systematic searches were conducted according to the Cochrane Handbook and reported according to the PRISMA 2020 guidelines.
The PubMed, Embase, and Cochrane CENTRAL databases were searched since their inception, using terms related to emergency laparotomy, NPWT, and
conventional dressings. The reference lists of included studies were manually examined to identify additional eligible trials. Only randomized controlled
trials that compared NPWT with conventional dressings in emergency abdominal surgeries and that reported surgical site infection rates or other clinical
outcomes were included. The primary outcome was the incidence of surgical site infection. Secondary outcomes included wound dehiscence, seroma
formation, length of hospital stay, and 30-day mortality. Results: Eight randomized controlled trials, totaling 1,377 patients (707 in the NPWT group and
670 in the conventional dressing group), were included. NPWT significantly reduced the risk of surgical site infection (risk ratio [RR] 0.43; 95% confidence
interval [CI] 0.26-0.73; p=0.002; heterogeneity [I2]=76%) and wound dehiscence (RR 0.32; 95%CI 0.18-0.58; p=0.0002). No significant differences were
observed regarding seroma formation (RR 0.59; 95%CI 0.34-1.01; p=0.05), length of hospital stay (mean difference [MD] -0.39 days; 95%CI -1.15- 0.36;
p=0.92) or mortality (RR 0.96; 95%CI 0.55-1.68; p=0.88). Conclusions: This systematic review and meta-analysis of randomized clinical trials suggests
that NPWT reduces the incidence of surgical site infection and wound dehiscence after emergency laparotomy, supporting its use in high-risk patients.

Headings: Surgical Wound Infection. Negative Pressure Wound Therapy. Laparotomy. Emergencies.
RESUMO

Racional: As infeccoes do sitio cirdrgico representam uma complicagio relevante apds laparotomia de emergéncia, contribuindo para o aumento
da morbidade, da mortalidade e dos custos em satde. A terapia por pressio negativa em feridas (TPNF) pode reduzir a incidéncia de infecgoes
do sitio cirdrgico; entretanto, as evidéncias provenientes de ensaios clinicos randomizados permanecem inconsistentes. Objetivos: Apresentar uma
revisdo sistemdtica e metandlise, comparando a TPNF com curativos convencionais em laparotomias de emergéncia. Métodos: Foram realizadas buscas
sistemdticas de acordo com o Cochrane Handbook e relatadas conforme as diretrizes PRISMA 2020. As bases PubMed, Embase e Cochrane CENTRAL
foram pesquisadas desde a sua criagdo, utilizando termos relacionados  laparotomia de emergéncia, TPNF e curativos convencionais. As listas de
referéncias dos estudos incluidos foram examinadas manualmente para a identificagio de ensaios adicionais elegiveis. Foram incluidos apenas ensaios
clinicos randomizados que compararam a TPNF com curativos convencionais em cirurgias abdominais de emergéncia e que relataram taxas de infecgao
do sitio cirdrgico ou outros desfechos clinicos. O desfecho primdrio foi a incidéncia de infecgio do sitio cirdrgico. Os desfechos secunddrios incluiram
deiscéncia da ferida, formagio de seroma, tempo de internagao hospitalar e mortalidade em 30 dias. Resultados: Oito ensaios clinicos randomizados,
totalizando 1.377 pacientes (707 no grupo TPNF e 670 no grupo curativo convencional), foram incluidos. A TPNF reduziu significativamente o
risco de infecgio do sitio cirtrgico (razao de risco [RR] 0,43; intervalo de confianga [IC] 95% 0,26-0,73; p=0,002; heterogeneidade [I*]=76%) e de
deiscéncia da ferida (RR 0,32; 1C95% 0,18-0,58; p=0,0002). Nio foram observadas diferencas significativas quanto a formagio de seroma (RR 0,59;
1C95% 0,34-1,01; p=0,05), ao tempo de internagio hospitalar (diferenca de médias [DM] -0,39 dias; IC95% -1,15-0,36; p=0,92) ou & mortalidade
(RR 0,96; IC95% 0,55-1,68; p=0,88). Conclusdes: Esta revisio sistemdtica e metandlise de ensaios clinicos randomizados sugere que a TPNF reduz a
incidéncia de infec¢io do sitio cirtrgico e de deiscéncia da ferida apds laparotomia de emergéncia, apoiando seu uso em pacientes de alto risco.

Descritores: Infec¢io do Sitio Cirtrgico. Tratamento de Ferimentos com Pressao Negativa. Laparotomia. Emergéncias.
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INTRODUCTION

Postoperative infections have a significant impact on
surgical care, contributing to increased morbidity, length of
hospital stay, and healthcare expenditures. Strategies to re-
duce postoperative complications have increasingly focused
on perioperative optimization through evidence-based, mul-
timodal protocols. The Aceleragio da Recuperagio Total Pés-
Operatdria (ACERTO, Acceleration of Total Postoperative
Recovery) guidelines on perioperative nutritional interven-
tions in elective general surgery were developed to enhance
postoperative recovery and reduce overall morbidity, high-
lighting the importance of perioperative care optimization as
a potential factor influencing postoperative infectious out-
comes'?. Surgical site infections (SSIs) are a major postop-
erative complication after emergency laparotomies, contrib-
uting substantially to morbidity, mortality, and healthcare
costs®” 11152 Reported incidence rates range from 16.2 to
56.4%, depending on factors such as patient comorbidities,
surgical techniques, and postoperative care!>162245253 The
costs associated with SSIs are substantial due to increased
hospital stays, readmissions, and additional medical care
required for affected patients”. These infections not only
impact patient health outcomes but also contribute to es-
calating healthcare expenses®?. Wound dehiscence is also a
critical concern, with rates of 0.3 to 3.5% in the general sur-
gical population and up to 10% among elderly patients un-
dergoing emergency procedures***!. These figures underscore
the urgent need for effective strategies to mitigate the risk of
SSIs, particularly in high-risk surgical populations such as
those undergoing emergency laparotomy.

Numerous investigations have effectively provided
substantial evidence pertaining to the clinical advan-
tages associated with negative pressure wound therapy
(NPWT)®. Retrospective analyses have demonstrated
the efficacy of intermittent negative pressure wound
therapy (iNPWT)
SSIs following laparotomy in patients undergoing gy-
necological and general surgical procedures?323%3>4,
Nonetheless, the findings derived from randomized con-
trolled trials (RCTs) have yielded inconsistent results®®°.

Several prophylactic strategies have been proposed, in-

in diminishing the incidence of

cluding antibiotic prophylaxis, subcutaneous drainage,
and NPWT?. NPWT applies sub-atmospheric pressure
(typically 50-125 mmHg) via a sealed dressing connected
to a vacuum pump and is hypothesized to enhance wound
healing by improving tissue perfusion, reducing edema, and
removing exudate and infectious material'>'>?%. Evidence
from orthopedic, vascular, cardiothoracic, and gynecological
surgery suggests that NPWT may lower SSI rates in closed
incisions”‘“8’39’41’49‘5‘.

However, data on its effectiveness following emergency
laparotomy remain inconsistent. While an earlier meta-
analysis including both observational studies and RCTs
found significant reductions in SSIs, wound dehiscence,
and overall wound complications with NPWT, more re-
cent large-scale RCTs have reported no significant differ-

23,38,47,51 To our

ences compared with standard dressings
knowledge, no meta-analysis on this topic has exclusively
focused on RCTs. Thus, the present study synthesized
RCT data to evaluate NPWT’s effect on patients undergo-

ing emergency laparotomy.

ABCD Arq Bras Cir Dig 2026;39:e1944

METHODS

This systematic review and meta-analysis were conducted in
accordance with the Cochrane Handbook for Systematic Reviews
of Interventions and were reported following the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses (PRIS-
MA) 2020 statement?"?. The review protocol was prospectively
registered in International Prospective Register of Systematic Re-

views (PROSPERQO, CRD 420251079600; June 24, 2025).

Search strategy and study selection

PubMed, Embase, and the Cochrane CENTRAL were
searched from inception to May 2025, using the terms “emer-
gency laparotomy”, “negative wound therapy”, “NPWT”,
“NPT”, “vacuum-assisted closure”, and “conventional dress-
ings”, combined with the Boolean operators AND/OR.

After removal of duplicates, two authors (ES.A. and
M.C.P) independently screened titles and abstracts of re-
trieved records in Rayyan software. Full texts of potentially
eligible studies were then reviewed for final inclusion or exclu-
sion. Reference lists of included studies, relevant RCTs, and
previous reviews were also manually searched. Discrepancies
were resolved by consensus with the senior author (G.PP).

Eligibility criteria
Studies were included if they met the following criteria:

1. Enrolled adult patients undergoing emergency abdomi-
nal surgery;

2. Directly compared NPWT to conventional dressings;

3. Reported at least one outcome of interest; and

4 Were designed as RCTs.

Studies were excluded if they:
1. Were non-comparative;
2. Involved elective procedures; or
3. Were trials without outcomes of interest.

Data extraction and quality assessment

Two authors (ES.A. and M.C.P) independently extracted
data according to predefined criteria. Extracted baseline char-
acteristics included age, sex, body mass index, comorbidities
(hypertension, diabetes, malignancy), serum albumin, smok-
ing status, and American Society of Anesthesiologists (ASA)
classification, stratified by intervention. Surgical details such
as Centers for Disease Control and Prevention (CDC) wound
classification, diagnosis, blood loss, NPWT parameters, and
dressing change frequency were collected.

The main outcome was SSI and additional outcomes were
wound dehiscence, seroma, hospital length of stay, and 30-day
mortality. The risk of bias was assessed with the Cochrane Risk of
Bias 2 tool for randomized trials (RoB 2) by two independent re-
viewers (M.O.E and R.O.M.), with disagreements resolved by con-
sensus®. Publication bias was explored via funnel plot inspection.

The certainty of evidence was assessed using the Grading of
Recommendations Assessment, Development and Evaluation
(GRADE) framework, following the Cochrane Handbook and
the GRADE Working Group®. Five domains were evaluated:
risk of bias, inconsistency, indirectness, imprecision, and pub-
lication bias.
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Statistical analysis

Analyses were conducted using Review Manager (v5.4, Co-
chrane Collaboration) and Python (v3.12.3; NumPy, SciPy,
statsmodels). Risk ratios (RRs) with 95% confidence intervals
(CIs) were calculated for dichotomous outcomes (SSI, dehis-
cence, seroma, mortality), and mean differences (MDs) for
continuous outcomes (length of stay). Random-effects mod-
els with the DerSimonian—Laird (DL) method were applied.
Heterogeneity was quantified using the I statistic, with [*>50%
indicating substantial heterogeneity. Sensitivity analyses were
performed by sequential exclusion of individual studies. Sub-
group analyses to explore heterogeneity in SSI outcomes were
planned for wound classification (clean contaminated versus
dirty) and NPWT pressure levels. Artificial intelligence tools
were used exclusively for language editing and grammatical
revision. The use of these tools did not influence the study
methodology, results, or interpretation.

RESULTS

Study selection and baseline characteristics

The initial search yielded 244 results. After removal of du-
plicates and ineligible studies, 15 studies remained and were
fully reviewed based on the inclusion criteria. Of these, eight
RCTswere included, comprising 1,377 patients!®17:2031:37:42.45.47,
The main reasons for exclusion were mixed-case studies, lack
of relevant outcomes, and incorrect intervention. Figure 1 de-
scribes the detailed study selection process.

A total of 707 (51.3%) patients received NPWT, and 670
(48.7%) received conventional dressings. Study characteristics
are reported in Table 1. The mean age and gender distribution
were similar between studies. Two studies focused on perito-
nitis patients**®. The remaining studies included all patients

Figure 1. PRISMA flow diagram of study screening and selection.

undergoing emergency laparotomy, with a majority of clean-
contaminated and dirty wound classifications™®.

The negative pressure used to prepare the dressing for the
intervention group ranged from 75 to 120 mmHg. Other sur-
gical characteristics are reported in Table 2.

Pooled analysis of all studies

The main outcome (SSI) was assessed across all eight
RCTs. Additional outcomes, including wound dehiscence, se-
roma formation, hospital length of stay, and 30-day mortality,
were evaluated where data were available.

ForSSI (eightstudies, total of 1,377 patients)'*17:20:31:37:42.4547,
NPWT significantly reduced risk compared to conventional
dressings (RR 0.43; 95%CI 0.26-0.73; p=0.002). However,
substantial heterogeneity was observed (I?=76%; p<0.001),
which revealed a consistent direction of effect favoring NPWT
across studies, though the magnitude varied (Table 3).

The total number of events in the NPWT group was
153, while in the conventional dressing group it was 218.
The pooled analysis showed a significant reduction in the risk
of surgical site infection with NPWT compared with con-
ventional dressings (RR 0.43; 95%CI 0.26-0.73; z=3.14,
p=0.002), although substantial heterogeneity was observed
across studies (tau? DerSimonian—Laird [DL]=0.35; x*=29.67;
degrees of freedom [df]=7, p=0.0001; I*=76%).

Wound dehiscence was reported in five RCTs (n=231
NPWT; n=193 control)!*'61737 NPWT was associated with a
statistically significant reduction in risk (RR 0.32; 95%CI 0.18—
0.58; p=0.0002), with no evidence of heterogeneity (I>=0%;
p=0.80), and with uniform effect sizes across studies (Table 4).

The total number of events in the NPWT group was 13,
while in the conventional dressing group it was 38. The pooled
analysis showed a significant reduction in the risk of surgical
site infection with NPWT compared with conventional dress-
ings (RR 0.32; 95%CI 0.18-0.58; z=3.73, p=0.0002), with
no evidence of heterogeneity across studies (tau? [DL]=0.00;
X*=1.64; degrees of freedom [df]=4, p=0.80; I’=0%).

Seroma formation was reported in three RCTs (n=152
NPWT; n=117 control)'®"7%". The point estimate suggested a
benefit of NPWT (RR 0.59; 95%CI 0.34-1.01; p=0.05), with
no heterogeneity (I>=0%) (Table 5).

The total number of events in the NPWT group was 17,
while in the conventional dressing group it was 26. The pooled
analysis suggested a reduction in the risk of surgical site in-
fection with NPWT compared with conventional dressings,
although the result was of borderline statistical significance
(z=1.94, p=0.05), with no evidence of heterogeneity across
studies (tau? [DL]=0.00; x*=0.07; degrees of freedom [df]=2,
p=0.97; I’=0%).

Hospital length of stay was evaluated in six RCTs (n=199
NPWT; n=192 control)7?*324.47 The pooled estimate in-
dicated no significant difference between NPWT and con-
ventional dressings (MD -0,39 days; 95%CI -1.15-0.36;
p=0.9227), with low heterogeneity (I>=0%; p=0.9227). The
forest plot shows Cls consistently overlapping with the null
effect line (Table 6).

For 30-day mortality, data were available from four RCTs
(n=570 NPWT; n=529 control)'***#_No significant differ-
ence was observed between NPWT and conventional dress-
ings (RR 0.96; 95%CI 0.55-1.68; p=0.88), with no heteroge-
neity (I?=0%) (Table 7).
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Subgroup and sensitivity analyses

Subgroup analyses in SSI outcomes were planned for
wound classification (clean contaminated versus dirty) and
NPWT pressure levels, but were constrained by incon-
sistent reporting across studies. Leave-one-out sensitivity
analyses confirmed the stability of SSI and dehiscence find-
ings, with no single study disproportionately influencing
the pooled estimates.

Quality assessment

The overall risk of bias across the included randomized tri-
als was predominantly rated as “some concerns”!®!17:20:31:3745,
with only one study achieving a low risk of bias in all do-
mains®. The most frequent sources of potential bias arose from
deviations from the intended interventions and the random-
ization process, reflecting occasional limitations in allocation
concealment and blinding!®!72031:37% While missing outcome
data and selective reporting were generally low risk, certain
trials demonstrated some concerns in outcome measurement,
primarily due to the lack of assessor blinding for subjective
endpoints'®'*?*3! One trial was judged to be at high risk of
bias, driven by deficiencies in the randomization process and
deviations from intended interventions’.

Table 1. Study characteristics.

Randomization was adequately reported in Garg
et al.'’, Singh et al.®’, and SUNRRISE Trial Study Group®”
(low risk), while four studies lacked sufficient details!®2%3137,
Costa et al."* was rated as high risk for predictable allocation.
Lack of blinding led to some concerns in three trials, whereas ad-
herence was adequate in the others. Attrition was <10% across
all studies, with intention-to-treat analyses ensuring low risk.
Outcome assessment was mostly objective, though four tri-
als had unblinded assessors. No selective reporting bias was
detected. Overall, six studies presented some concerns, and
Costa et al."” was high risk; SUNRRISE Trial Study Group?
showed low overall risk.

In the GRADE evaluation, primary outcomes included
SSI, wound dehiscence, seroma formation, length of hospi-
tal stay, and 30-day mortality. Risk of bias and inconsistency
did not justify downgrading. Evidence was directly applicable
to the target population. Imprecision resulted in moderate
certainty for seroma, hospital stay, and mortality, while SSI
and dehiscence were supported by high-certainty evidence.
No publication bias was identified, as all trials were registered
and published in peer-reviewed journals. In funnel plot analy-
sis, studies occupied a symmetrical distribution according to
weight and converged towards the pooled effect as weight in-

creased (Table 7).
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42
Sahnietal™ | RCT 15518 2020 | 40 (50) 338 | 10(25) | 2216 | A NA NA NA 5.35
Herczeg RCT | Hungary, | 45(50) | 6096/ | 8(19)/ | 2664/ | . | 8(ISN|[17GTHY| . | 3603
etal® NA 45(50) | 6767 | 11(24) | 2738 7 (152) | 15 (33.3) 34.53
Multina- 207
. 411 (499)/ | 683/ 27.10/ 40 (9.7) |95 (23.1)/| 85 (204)/ | 3.39/
SUNRRISE? | RCT | tional, (50.4)/ NA
20169021 | 100N | 637 |y | 27:20 40 (9.8) |70 (17.1) | 76 (18.5) | 346

BMI: body mass index; Conv.: conventional dressings; NA: not available data; NPWT: negative pressure wound therapies; RCT: randomized control trial.
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Table 2. Surgical characteristics.

1 . . o o o . . o ">’~
o 82 | g5 E | :£% E| EGE | » E | ES
(- O.E ‘DAO gng SVO .EAO ¥ oo
g o3 Z| GEY |8EgY| £=9 | &gy s ¥
(7 2 o = OV ESE C ok e £
) e g2 0 U:E VsSc3 Uw; U:E w0
a s Z Q Qt U s a 9 3
20 5 O & o6 & g sa 0O o £ &
Benign perforation, Stab
z::::ztij"m wound, Acute diverticulitis, NA 0/0 0/0 3438/3 52/66.7 22
’ Strangulated hernia, Others '
Garg et al.” NA 75/NA NA NA NA NA 3/4.28
Singh et al.*® Perforation 120/NA 0/0 0/0 0/0 100/100 41
Intestinal occlusion, Isch-
emic emergencies, Abdomi- 18
Costa et al”® | nal wall hernia, Abdominal | 80—125/NA 19 gg'g;”o 19 g;'g;”é 24 g?.z)S)/S (22.65)/12 712
trauma, Abdominal sepsis, ' ' ' (27.9)

Gastrointestinal bleeding

Trauma, Benign obstruc-

tion, Benign perforation, 6 (128)11 | 26 (553)/15 | 5(10.6)/4 | 10 (21.3)/19

. .
Philip et al. Malignant perforation, 8O/NA 2) (51) 82) (37.5) "
Ischemia, Bleeding

Sahni et al.® Peritonitis 75/40 NA NA NA NA 4/2
Hercze 3(67)7 | 26 (57.8)21 | 15 (33.3)17

Pl g NA 70-120/0 | 1(22)/0 (0) ((15. g) 237-8; E37.8; 5/5

175
SUNRRISE? NA 801285 | 8238V oy y7e | BV UIDDITI | ST(39)N6 | 53 44

(24.1) (19.3) (13.7)

(42.9)

NA: not available data; NPWT: negative pressure wound therapies; CDC: Centers for Disease Control and Prevention; Conv.: conventional dressings.

Table 3. Comparison of surgical site infection between negative pressure wound therapy and conventional dressings.

NPWT Conv. Risk ratio (M-H,
e WEET 9 | Random, 95%Ch

Costa et al.” 138 0.33 (0.15-0.74)
Garg et al.” 3 25 8 25 9.8 038 (0.11-1.25)
Herczeg et al.® 10 45 20 45 15.6 0.50 (0.26-0.95)
Lozano-Balderas et al.¥' 0 25 15 56 3.0 0.07 (0.00-1.14)
Philip et al.¥” 2 47 7 49 7.5 0.30 (0.07-1.36)
Sahni et al.® 12 40 28 40 16.9 0.43 (0.26-0.72)
Singh et al.* 6 34 19 31 14.0 0.29 (0.13-0.63)
SUNRRISE* 112 394 108 394 19.5 1.04 (0.83-1.30)
Total — 690 — 683 100.0 0.43 (0.26-0.73)

NPWT: negative pressure wound therapies; Conv.: conventional dressings; M-H: Mantel-Haenszel; Cl: confidence interval.

Table 4. Comparison of negative pressure wound therapy with conventional dressings, for dehiscence.

NPWT Risk ratio (M-H,

Costa et al." 13.0 0.27 (0.05-1.41)
Garg et al.” 2 25 4 25 138 0.50 (0.10-2.49)
Herczeg et al.° 1 45 2 45 6.4 0.50 (0.05-5.32)
Philip et al.¥” 5 47 13 49 394 0.40 (0.15-1.04)
Singh et al.# 3 34 15 31 27.4 0.18 (0.06-0.57)
Total — 231 — 193 100.0 0.32 (0.18-0.58)

NPWT: negative pressure wound therapies; Conv.: conventional dressings; M-H: Mantel-Haenszel; Cl: confidence interval.
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DISCUSSION

The evidence presented in this systematic review and meta-
analysis of eight RCTs supports potential benefits of NPWT com-
pared to conventional dressing methods in emergency laparotomy.

The main findings from the pooled analysis were as follows:
1. NPWT significantly reduced the risk of SSI;

2. NPWT was associated with a statistically significant reduc-
tion in dehiscence; and

3. No significant effects were observed on seroma formation,
hospital length of stay, or 30-day mortality.

This study’s results are consistent with previous cohort
investigations, which demonstrated a statistically signifi-
cant decrease in SSI among patients undergoing emergency
laparotomy**4-48. A meta-analysis by Groenen et al.'” syn-
thesizing 57 RCTs with 13,744 patients also showed that
incisional NPWT significantly reduced SSI across vari-
ous surgical specialties with a relative risk of 0.67. On the
other hand, a cohort study analyzing 65,803 patients with
completely closed incisions, of whom 387 received NPWT,
concluded there was no significant difference in the rate

of SSI between NPWT and standard dressings (13.4 vs.

11.9%), raising important questions regarding its efficacy
in specific surgical contexts®.

Previous systematic reviews and meta-analyses have
demonstrated a significant reduction in wound dehiscence
with NPWT, particularly in contaminated and high-risk in-
cisions®***4!, Corroborating these reports, the present meta-
analysis showed a 68% relative risk reduction in dehiscence
with NPWT. Mechanistically, NPWT could confer this
benefit by stabilizing the incision, redistributing lateral ten-
sion, and enhancing perfusion and clearance of inflamma-
tory mediators®"*.

The analysis of postoperative seroma formation, including
three RCTs, showed no significant reduction in postoperative
seroma formation, a finding consistent with a previous meta-
analysis®”. The effect of NPWT on hospital length of stay was
also not significant in our study, aligning with the conclusions
of Lakhani et al.”® and Almansa-Saura et al.! In addition, we
found no significant effect on 30-day mortality, analyzed in
three RCTs. No other meta-analysis has been identified as as-
sessing this outcome due to limited and heterogeneous report-
ing of these outcomes in included studies.

This meta-analysis has several limitations. First, the main
outcome of SSI showed substantial heterogeneity, potentially

Table 5. Comparison of negative pressure wound therapy with conventional dressings, for seroma.

Risk ratio (M-H,
Random, 95%Cl)

Costa et al."® 183 0.67 (0.19-2.37)
Garg et al.” 1 25 25 53 0.50 (0.05-5.17)
Philip et al.¥” 11 47 20 49 76.4 0.57 (0.31-1.06)
Total — 152 — 117 100.0 0.59 (0.34-1.01)

NPWT: negative pressure wound therapies; Conv.: conventional dressings; M-H: Mantel-Haenszel; Cl: confidence interval.

Table 6. Comparison of negative pressure wound therapy with conventional dressings, for length of hospital stays.

NPWT NPWT NPWT | Control | Control | Control o Welght
- ) - N Iy

Philip et al.” 9.00 5.93 11.00 1222 -2.00 (-6.86-2.86)

Singh et al.® 34 9.00 3.70 31 10.00 5.93 -1.00 (-3.43-1.43) 19.7
SUNRRISE # 30 8.00 5.93 30 9.00 6.30 1.00 (-410-2.10) | 12.1
Sahni et al.2 30 9.50 7.78 30 10.00 1130 -0.50 (-5.41-4.41) 48
Garg et al.” 30 8.20 2.34 30 8.21 337 001 (-148-146) | 539
Herczeg et al® 45 13.42 1535 45 12.31 7.73 111 (-3.91-6.13) 46
Random effects model 199 — — 19 — — -0.39 (-1.15-036) | 1000

NPWT: negative pressure wound therapies; SD: standard deviation; MD: mean difference; Cl: confidence interval.
Heterogeneity: 1?=0.0%/Tau?=0/p=0.9227.

Table 7. Comparison of negative pressure wound therapy with conventional dressings, for 30-day mortality.

NPWT Risk ratio (M-H,

events MR EEE Random, 95%Cl)

Conv. events Conv. total

Weight (%)

Costa et al. 7 80 2 43 134 1.88 (0.41-8.66)
Herczeget al.? 7 45 5 45 27.2 1.40 (0.48-4.08)
Singh et al.*® 2 34 3 31 10.5 0.61 (0.11-3.40)
SUNRRISE* 10 411 14 410 48.8 0.71 (0.32-1.59)
Total — 570 — 529 100.0 0.96 (0.55-1.68)

NPWT: negative pressure wound therapies; Conv.: conventional dressings; M-H: Mantel-Haenszel; Cl: confidence interval.
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driven by differences in wound contamination levels, NPWT
protocols (e.g., pressure and duration), and patient comor-
bidities across studies, as assessed using GRADE criteria (low
certainty due to inconsistency)’. Although sensitivity analy-
ses confirmed that no single study was driving heterogeneity,
subgroup explorations were limited by incomplete reporting
of key variables like CDC wound class, precluding definitive
attribution of sources. Second, additional outcomes relied on
data from few RCTs, yielding wide Cls and imprecise estimates
(very low certainty). Third, most included trials were small and
single-center, except the SUNRRISE Trial Study Group?, rais-
ing concerns about generalizability to diverse populations and
settings. Fourth, risk of bias concerns were present in several
domains (e.g., blinding), though low in missing data and re-
porting. Publication bias appeared minimal via funnel plots,
but small-study effects cannot be ruled out. Finally, cost-effec-
tiveness and long-term outcomes (beyond 30 days) were not
evaluated, limiting clinical implications.

Considering the substantial heterogeneity, future studies
should aim to stratify patient populations more effectively
and standardize NPWT protocols to enhance the robust-
ness of findings. In addition, the results suggest that while
NPWT may reduce SSIs and dehiscence rates, its impact on
30-day mortality, seroma formation, and hospital length of
stay in emergency laparotomies is less clear. Further research
is needed to investigate these outcomes further and clarify if
specific patient characteristics are associated with the efficacy
of NPWT. Recent large RCTs, such as the SUNRRISE Trial
Study Group?, have reported no benefit, which could be par-
tially attributed to the need for careful patient selection.

CONCLUSIONS

This original systematic review and meta-analysis of
RCTs demonstrated the efficacy of NPWT in reducing the
incidence of SSIs and wound dehiscence among patients un-
dergoing emergency laparotomy when compared to conven-
tional dressings.
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