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Mesh-mediated fascial traction for open abdomen management to prevent planned
ventral hernias: a retrospective cohort.

Abstract

Background: Open abdomen is indicated in some clinical scenarios, but it introduces new challenges
like the development of planned incisional hernias; new management techniques for temporary
closure in open abdomen such as negative pressure wound therapy and mesh-mediated fascial
traction have shown an incidence reduction of this outcome. However, for successful abdominal
wall closure rates, there is limited evidence evaluating the factors associated with it when mesh-
mediated fascial traction is employed in the context of open abdomen.

Methods: We conducted a retrospective cohort analysis of patients managed with mesh-mediated
fascial traction at Méderi Hospital Network from 2020 to 2025. Demographic data, clinical
characteristics, surgical variables, and postoperative outcomes were systematically evaluated.
Results: Ninety-two patients were included, achieving a definitive abdominal wall closure success
rate of 70.7%. Closure failure was significantly correlated with more than four peritoneal lavage
procedures, intestinal resection, and initial fascial defects greater than 7.5 cm. Primary indications
for OA management were peritonitis/sepsis (34.8%) and bowel obstruction (19.6%).

Conclusions: Mesh-mediated fascial traction is effective for definitive abdominal wall closure in a
majority of patients. However, identifying those at increased risk for closure failure is vital. Utilizing
a tailored decision-making algorithm based on specific predictors can optimize clinical outcomes
and reduce healthcare costs.

Keywords: Open abdomen, mesh-mediated fascial traction, negative pressure wound therapy,
incisional hernia, abdominal wall closure



Background

Open abdomen (OA) is indicated in some clinical scenarios including damage control surgery, major
vascular surgery, peritonitis, and decompressive laparotomy for abdominal compartment
syndrome, among others. Advances in devices and techniques for managing the OA have broadened
its indications and improved surgical outcomes (1). Despite its utility in various conditions, the OA
introduces new challenges—one of the most significant being the development of planned incisional
hernias due to retraction of the rectus sheath fascia, which may ultimately preclude primary closure
of the abdominal wall (2).

To address this issue, Petersson et al. introduced the technique of negative pressure wound therapy
(NPWT) and mesh-mediated fascial traction for temporary closure in OA, which has been shown to
increase the rate of successful abdominal wall closure and reduce the incidence of planned ventral
hernias (3). Reported rates of incisional hernia without mesh-mediated fascial traction range from
63.5% to 69.5% (4), whereas the use of mesh-mediated fascial traction has been associated with
significantly higher fascial closure rates, up to 80.1% and 83.5% (5,6). Based on this evidence, current
guidelines increasingly support the use of mesh-mediated fascial traction in patients undergoing OA
management (7,8).

Moreover, current recommendations emphasize the importance of achieving abdominal closure as
early as possible, since prolonged open abdomen duration is associated with a higher risk of
complications, particularly enteric fistula formation (9,10) . Therefore, it is crucial to identify which
patients are most likely to benefit from additional procedures aimed at achieving complete fascial
closure, and conversely, which patients are less likely to succeed and may require early planned
ventral hernia closure instead (11). To date, however, there is limited evidence evaluating the
factors associated with successful abdominal wall closure when mesh-mediated fascial traction is
employed in the context of OA. Identifying such factors is clinically relevant, as continued use of
mesh-mediated fascial traction involves significant logistical and economic considerations, including
the need for multiple procedures, repeated transfers to the operating room, anesthesia exposure,
and frequent dressing changes.

The aim of this study is to identify factors associated with successful mesh-mediated fascial traction
for temporary closure in OA management, and to report the overall success rate of achieving
definitive abdominal wall closure with this approach.

Patients and Methods

Study Design
We conducted a retrospective cohort study including all patients who underwent mesh-mediated
fascial traction as part of OA management at Méderi Hospital Network between 2020 and 2025. All
data were collected in an anonymized database. Upon admission, patients or their legal
representatives provided written informed consent for the use of clinical information in research.



The study protocol was reviewed and approved by the institutional ethics committee (approval
number CEISH-2025034). The STROCSS guidelines were followed for the reporting of this study (12).

Patients
Eligible participants were adults (218 years old) who underwent OA for any indication and
subsequently received mesh-mediated fascial traction for temporary closure. Patients who did not
provide informed consent were excluded. The timing of mesh-mediated fascial traction initiation—
whether during the initial procedure or during subsequent operations—was at the discretion of the
operating surgeon.

The following variables were analyzed: patient demographics, body mass index (BMI), American
Society of Anesthesiologists (ASA) physical status classification, presence of comorbidities including
hypertension, diabetes mellitus, chronic obstructive pulmonary disease, cardiovascular disease, and
chronic kidney disease; preoperative hemoglobin level; primary diagnosis requiring OA; history and
characteristics of incisional hernia; need for bowel resection, stoma formation, or intestinal
anastomosis during OA; time from initial laparotomy to mesh placement; number of lavage
procedures performed during OA management; use of NPWT in conjunction with mesh-mediated
fascial traction; initial fascial gap size; method of definitive abdominal wall closure; development of
intestinal fistula during OA; length of stay in the intensive care unit and hospital; occurrence of major
complications (Clavien-Dindo grade 2 3); and 30-day mortality.

The outcome we were trying to evaluate was the rate of success of abdominal wall closure without
the need of a planned ventral hernia.

Surgical Procedure

After appropriate management of the acute pathology and peritoneal lavage, a thorough
assessment was conducted. When primary fascial closure was deemed unfeasible, mesh-mediated
fascial traction was initiated. Prior to mesh placement, a visceral protection layer was applied using
either a polyvinyl chloride sheet or NPWT (3M™ AbThera™ SensaT.R.A.C™ Open Abdomen Dressing
Kit with the 3M™ V.A.C.® Ulta Therapy Unit), depending on the preference of the attending surgeon.
In cases involving an ostomy, a radial incision was made in the protective layer to accommodate the
stoma. A large, medium- or heavyweight polypropylene mesh was used. The mesh was sutured
circumferentially to the edges of the fascial aponeurosis using 2-0 polypropylene sutures, avoiding
muscle penetration to preventischemia. Any excess mesh was trimmed circumferentially. The mesh
was then incised longitudinally at the midline and its edges approximated using 2-0 polypropylene
sutures, thereby applying tension to gradually approximate the fascial edges. At this point, the
fascial gap (distance between aponeurotic edges) was measured. If NPWT was used, the dressing
was completed by placing the foam layer over the mesh followed by an occlusive dressing
maintained at a pressure between 100 and 125 mmHg. Progressive closure was performed at
intervals of 72 to 120 hours. Shorter intervals were permitted if the underlying pathology required
more frequent surgical intervention. When NPWT was in place, it was disconnected, and the



occlusive dressing and foam were removed. The midline traction sutures were resected, while the
circumferential fixation sutures between the mesh and fascia were left intact. The peritoneal cavity
was irrigated, and the visceral protection layer was reapplied. The mesh edges were then trimmed
and re-sutured to reapply gentle tension, again using 2-0 polypropylene sutures as previously
described. Definitive fascial closure was performed once the fascial edges could be approximated
without undue tension. Closure technique was at the discretion of the attending surgeon and
included the small-bites technique with a suture length-to-wound length ratio of 4:1, the reinforced
tension line technique, or, in cases where primary fascial closure was not feasible, component
separation was performed (figure 1) (13). At the time of final closure, no mesh was left in any of the
cases.

Figure 1. Technique NPWT and mesh-mediated fascial traction for temporary closure.



Statistical analyses

A descriptive analysis of demographic, clinical, and surgical variables was conducted. Categorical
variables were reported as frequencies and percentages, while continuous variables were
summarized using medians and their respective interquartile ranges (IQR). To assess differences
between patients with successful versus unsuccessful abdominal wall closure, a bivariate analysis



was performed using the chi-square test for categorical variables and the Mann—Whitney U test for
continuous variables.

To explore factors associated with abdominal wall closure failure, an exploratory binary logistic
regression model was constructed using a stepwise selection method. Additionally, a classification
and regression tree analysis was conducted as a complementary exploratory approach to identify
the most relevant variables associated with abdominal wall closure failure using mesh-mediated
fascial traction. Covariates included in the analysis were the number of lavage procedures
performed, whether bowel resection was performed, and the initial fascial gap size.

A p-value < 0.05 was considered statistically significant.

All analyses were carried out using Rstudio (version 2023.12.1 + 402).

Results

A total of 92 patients were included in this study. The overall success rate of abdominal wall closure
using mesh-mediated fascial traction was 70.7%. The median age of the cohort was 56.0 years (IQR:
42.5-66.0), and the majority were male (63.0%). When comparing patients according to whether
abdominal wall closure was successful or not, no statistically significant differences were found in
median age, median BMI, the distribution of comorbidities, use of NPWT, or the initial fascial gap
size. However, significant differences were observed in the ASA physical status classification, bowel
resection, intestinal anastomosis, stoma formation, number of lavage procedures, and the time
from the initial surgery to mesh placement. Table 1 summarizes the demographic, clinical, and
surgical characteristics according to abdominal wall closure outcome.

Table 1. Demographic, clinical and surgical characteristics according to whether abdominal wall
closure was successful or failed.

N (%) Successful closure | Closure failure | p value
(n=65) (n=27)
Age(median)(IQR) (years) | 56.00 (42.50 — 66.00) | 56.00 (40.00 — 64.00) | 56.00 (49.00 - 70.00) | 0.375*
Sex 0.470
Female 34 (37.0) 22 (33.8) 12 (44.4)
Male 58 (63.0) 43 (66.2) 15 (55.6)

Body  mass  index | 24.00 (21.15— 28.02) | 24.30 (21.20—28.10) | 23.50 (21.05—26.10) | 0.433*
(median)(IQR) (kg/m?)

ASA 0.001
I 30(32.6) 25 (38.5) 5(18.5)
I 30(32.6) 21(32.3) 9(33.3)
1] 21(22.8) 16 (24.6) 5(18.5)
v 9(9.8) 1(1.5) 8(29.6)
V 2(2.2) 2 (3.1) 0(0.0)
Co-morbidity
Arterial hypertension 26 (28.3) 15 (23.1) 11 (40.7) 0.145

Diabetes mellitus 14 (15.2) 9 (13.8) 5(18.5) 0.803




Chronic obstructive 5(5.4) 4(6.2) 1(3.7) 1.000
pulmonary disease
Chronic kidney disease 10 (10.9) 6(9.2) 4 (14.8) 0.678
Cardiovascular disease 14 (15.2) 8(12.3) 6(22.2) 0.375
Current smoker 4(4.3) 2(3.1) 2(7.4) 0.714
Hemoglobin (mg/dL) 12.95(10.22-15.22) | 13.10(10.70 - 15.90) 12.40(9.70-14.05) | 0.184*
Incisional hernia 0.906
No 76 (82.6) 53 (81.5) 23 (85.2)
wi1 0(0.0) 0(0.0) 0(0.0)
W2 1(1.1) 0(0.0) 1(3.7)
w3 15 (16.3) 12 (18.5) 3(11.1)
Bowel resection 0.001
No 46 (50.0) 40 (61.5) 6 (22.2)
Yes 46 (50.0) 25 (38.5) 21(77.8)
Stoma formation 24 (26.1) 9(13.8) 15 (55.6) <0.001
Intestinal anastomosis 33 (35.9) 18 (27.7) 15 (55.6) 0.022
Time from the initial | 2.00 (2.00 —3.00) 2.00 (1.00 - 3.00) 3.00 (2.00 - 3.50) 0.016*
surgery to mesh
placement (median) (IQR)
(days)
Lavage procedures | 4.00 (3.00 —5.00) 3.00 (3.00 - 4.00) 5.00 (4.00 - 7.50) <0.001*
(median) (IQR) (#)
NPWT 0.882
No 16 (17.6) 12 (18.8) 4(14.8)
Yes 75 (82.4) 52 (81.2) 23 (85.2)
Initial fascial gap size 0.112
(median) (IQR) (cm) 8.00 (6.00 — 12.00) 8.00 (5.00 — 12.00) 10.00 (8.00 — 13.50)
Type of abdominal wall
closure
Small bites technique 45 (69.2) Not apply
Reinforced tension line 12 (18.5) Not apply
Component separation 8(12.3) Not apply

p values were obtained using the chi-squared test.
*p values were obtained using the Mann—Whitney test.

Regarding the etiology leading to the need for open abdomen management, the most frequent
indication was peritonitis/sepsis (34.8%), followed by intestinal obstruction (19.6%). Additional
causes and their respective proportions are illustrated in Figure 2.

Figure 2. Primary diagnosis requiring open abdomen management.
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demonstrated significantly lower rates of intestinal fistula, major complications, and mortality, as
well as shorter hospital and intensive care unit stays (table 2).

Table 2. Surgical outcomes according to whether abdominal wall closure was successful or failed.

N (%) Successful closure | Closure failure (n=27) | p value
(n=65)
Intestinal fistula 0.009
No 88 (95.7) 65 (100.0) 23 (85.2)
Yes 4 (4.3) 0 (0.0) 4 (14.8)
Intensive care unit stay 3.50 (0.00-12.00) 0.00 (0.00—10.00) 8.00 (1.00 —22.50) 0.018
(median) (IQR) (days)
Hospital stay 23.00 (15.00 - | 20.00(14.00-26.00) | 29.00 (23.00-38.00) | 0.001
(median)(IQR)(days) 32.00)
Major complication 0.001
(Clavien-Dindo 23)
No 39 (42.4) 35 (53.8) 4 (14.8)
Yes 53 (57.6) 30 (46.2) 23 (85.2)
30-day mortality 0.003
No 74 (80.4) 58 (89.7) 16 (59.3)
Yes 18 (19.6) 7(10.8) 11 (40.7)

p values were obtained using the chi-squared test.
*p values were obtained using the Mann—Whitney test.

The logistic regression model with stepwise selection identified the number of lavage procedures
(OR=1.84, 95% Cl: 1.36-2.68), bowel resection (OR = 14.25, 95% Cl: 3.65—77.9), and initial fascial
gap size (OR =1.17, 95% Cl: 1.03-1.34) as independent factors associated with an increased risk of
abdominal wall closure failure (table 3).




Table 3. Logistic regression to predict abdominal wall closure failure with mesh-mediated fascial

traction.
OR (95%Cl) p-value
Number lavage procedures 1.84 (1.36—-2.68) <0.001
Bowel resection 14.25 (3.65-77.9) <0.001
Initial fascial gap size 1.17 (1.03 -1.34) 0.014

In the complementary decision tree analysis, the most relevant variables associated with abdominal
wall closure failure with mesh-mediated fascial traction are presented in Figure 3. Among all

evaluated factors, a number of lavage procedures greater than 4, the presence of bowel resection,
and an initial fascial gap larger than 7.5 cm were identified as the key determinants of closure failure.

Figure 3. Classification and regression tree model identifying key predictors of abdominal wall
closure failure with mesh-mediated fascial traction.

Discussion

Probability Probability
of success of failure

Proportion
of patients

Lower proportion
of failure

Higher proportion
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The current study provides robust evidence supporting mesh-mediated fascial traction combined

with NPWT in the management of OA, achieving a definitive fascial closure rate of 70.7%. These

findings align closely with earlier studies reporting closure rates ranging from 70% to 92%,
depending on patient populations and surgical techniques employed (6,14-16). In evaluating
predictors influencing abdominal closure success, our analysis identified performing more than four

lavage procedures, intestinal resection, and initial fascial gaps larger than 7.5 cm as significant




predictors of closure failure. This aligns partially with previous literature, where similar surgical
variables have been linked to closure outcomes (1,17,18). Conversely, other studies have
emphasized enteroatmospheric fistula formation as a predominant predictor of failure,
demonstrating a strong association with unsuccessful closure attempts (10,11). Our study observed
a relatively low fistula incidence (4%), but cases with fistulas were universally associated with
closure failure.

In our study, the number of lavage procedures emerged as a factor associated with abdominal wall
closure failure. The decision to maintain the abdomen open or proceed with closure was made by
the operating surgeon based on intraoperative findings. These decisions were most likely related to
the degree of contamination and, more importantly, to the possibility of approximating the fascial
edges without generating excessive intra-abdominal pressure that could lead to compartment
syndrome, which becomes the main determinant after four or more lavages. To reduce the number
of lavage procedures and achieve earlier closure, different adjunctive strategies may be considered.
These include the use of botulinum toxin; component separation techniques, which were performed
in eight patients; or the use of vertical traction device. Although the evidence for these adjuncts
remains limited in this context, they may represent potential avenues to improve outcomes. (19—
21).

Concerning mesh materials, our cohort primarily utilized polypropylene meshes, as this material is
economical and widely available, and its use is supported by prior institutional experience. However,
recent studies have suggested superior outcomes with polyglactin meshes, indicating a need for
future prospective studies directly comparing these materials for clinical efficacy and cost-
effectiveness (5).

It is also essential to emphasize the significant economic burden associated with prolonged
management of the open abdomen. This includes extended hospital stays, frequent surgical
dressing changes, multiple operative interventions, and intensive postoperative care. These
elements cumulatively drive up healthcare costs and strain institutional resources. Timely
identification of patients at high risk for closure failure is therefore critical, allowing clinicians to
tailor management strategies that minimize unnecessary interventions and associated costs (22).

Moreover, beyond the costs directly related to prolonged OA care, the financial impact of planned
ventral hernias should not be overlooked. These hernias often require delayed complex
reconstructions, long-term follow-up, and can lead to recurrent hospitalizations due to
complications such as infections, chronic pain, and functional impairment. Efficient closure
strategies and risk stratification protocols not only improve clinical outcomes but also contribute
significantly to reducing the long-term economic burden on healthcare systems (23,24).

This research presents inherent limitations due to its retrospective design, potential selection bias,
and variability in clinical practices. Additionally, the relatively small sample size might limit the
generalizability and statistical robustness of certain analyses. Another important limitation is the



lack of long-term follow-up, which precludes determining the true incidence of incisional hernias
after successful stoma closure.

We highlight the broader challenge of conducting high-quality randomized controlled trials in the
open abdomen setting, given the urgency, heterogeneity, and rarity of these cases. For this reason,
we consider it important to integrate this type of data into large-scale international registries, such
as the EHS Open Abdomen Registry or IROA (International Register of Open Abdomen) (25,26), to
generate higher levels of evidence and strengthen external validity.

The primary strength of this study is the proposal of a practical decision tree grounded in patient-
specific risk factors, facilitating informed clinical decisions regarding the continuation or cessation
of mesh-mediated traction and NPWT to prevent planned ventral hernias and related complications.

In conclusion, while mesh-mediated fascial traction with NPWT demonstrates substantial efficacy
for most OA patients, recognizing patients at higher risk for failure is crucial for optimizing treatment
strategies, improving clinical outcomes, and reducing unnecessary healthcare expenses.

Conclusion

This study demonstrates that mesh-mediated fascial traction combined with NPWT is highly
effective for achieving definitive abdominal wall closure in patients managed with an OA. However,
outcomes are significantly influenced by specific factors, including the number of lavage procedures,
intestinal resections, and initial fascial gap size. Recognizing these predictors early allows for tailored
treatment approaches, potentially reducing closure failures and associated complications.
Implementing a structured clinical decision algorithm can further optimize patient outcomes,
enhance cost-effectiveness, and improve the overall quality of care in open abdomen management.

References

Coccolini F, Montori G, Ceresoli M, Catena F, Moore EE, Ivatury R, et al. The role of open
abdomen in non-trauma patient: WSES Consensus Paper. Vol. 12, World Journal of
Emergency Surgery. BioMed Central Ltd.; 2017.

Shigeta K, Kim S, Nakae R, lgarashi Y, Sakamoto T, Ogasawara T, et al. Effectiveness of
vacuum-assisted wound closure and mesh-mediated fascial traction in open abdomen
management. Surg Today. 2025;55:335-42.

Petersson U, Acosta S, Bjorck M. Vacuum-assisted wound closure and mesh-mediated
fascial traction - A novel technique for late closure of the open abdomen. World J Surg.
2007;31(11):2133-7.

Cirocchi R, Birindelli A, Biffl WL, Mutafchiyski V, Popivanov G, Chiara O, et al. What is
the effectiveness of the negative pressure wound therapy (NPWT) in patients treated with
open abdomen technique? A systematic review and meta-analysis. Journal of Trauma and
Acute Care Surgery. 2016;81(3):575-84.

Lech GE, Neves BH, Oliveira GT, da Silveira CAB, Kasmirski JA, Lima DL, et al.
Vacuum-assisted wound closure and mesh-mediated fascial traction for temporary closure



10.

11.

12.

13.

14.

15.

16.

17.

18.

in open abdomen: A single-arm meta-analysis. World Journal of Surgery. John Wiley and
Sons Inc; 2024.

Petersson P, Petersson U. Dynamic Fascial Closure With Vacuum-Assisted Wound Closure
and Mesh-Mediated Fascial Traction (VAWCM) Treatment of the Open Abdomen—An
Updated Systematic Review. Front Surg. 2020;7(November).

Mahoney EJ, Bugaev N, Appelbaum R, Goldenberg-Sandau A, Baltazar GA, Posluszny J,
et al. Management of the open abdomen: A systematic review with meta-analysis and
practice management guideline from the Eastern Association for the Surgery of Trauma.
Journal of Trauma and Acute Care Surgery. 2022;93(3):E110-8.

Lépez-Cano M, Garcia-Alamino JM, Antoniou SA, Bennet D, Dietz UA, Ferreira F, et al.
EHS clinical guidelines on the management of the abdominal wall in the context of the
open or burst abdomen. Vol. 22, Hernia. Springer-Verlag France; 2018. p. 921-39.
Coccolini F, Montori G, Ceresoli M, Catena F, Moore EE, Ivatury R, et al. The role of open
abdomen in non-trauma patient: WSES Consensus Paper. World Journal of Emergency
Surgery. 2017;12(1):1-17.

Cristaudo AT, Hitos K, Gunnarsson R, Decosta A. Development and validation of a
multivariable prediction model in open abdomen patients for entero-atmospheric fistula.
ANZ J Surg. 2022 May 1;92(5):1079-84.

Coccolini F, Ceresoli M, Kluger Y, Kirkpatrick A, Montori G, Salvetti F, et al. Open
abdomen and entero-atmospheric fistulae: An interim analysis from the International
Register of Open Abdomen (IROA). Injury [Internet]. 2019;50(1):160—6. Available from:
https://doi.org/10.1016/j.injury.2018.09.040

Rashid R, Sohrabi C, Kerwan A, Franchi T, Mathew G, Nicola M, et al. The STROCSS
2024 guideline: strengthening the reporting of cohort, cross-sectional, and case-control
studies in surgery. Int J Surg. 2024;110(6):3151-65.

Morris PD, Allaway MGR, Wright D. How to do mesh-mediated fascial traction for
delayed primary closure of the open abdomen. ANZ J Surg. 2023;93:1999-2002.
Rasilainen S, Mentula P, Salminen P, Koivukangas V, Hyoty M, Mantyméki LM, et al.
Superior primary fascial closure rate and lower mortality after open abdomen using
negative pressure wound therapy with continuous fascial traction. Journal of Trauma and
Acute Care Surgery. 2020 Dec 1;89(6):1136-42.

Acosta S, Bjorck M, Petersson U. Vacuum-Assisted wound closure and mesh-mediated
fascial traction for open abdomen therapy - a systematic review. Vol. 49, Anaesthesiology
Intensive Therapy. Via Medica; 2017. p. 139-45.

Willms AG, Schwab R, von Websky MW, Berrevoet F, Tartaglia D, Sorelius K, et al.
Factors influencing the fascial closure rate after open abdomen treatment: Results from the
European Hernia Society (EuraHS) Registry: Surgical technique matters. Hernia. 2022 Feb
1;26(1):61-73.

Willms AG, Schwab R, von Websky MW, Berrevoet F, Tartaglia D, Sorelius K, et al.
Factors influencing the fascial closure rate after open abdomen treatment: Results from the
European Hernia Society (EuraHS) Registry: Surgical technique matters. Hernia. 2022 Feb
1;26(1):61-73.

Mahoney EJ, Bugaev N, Appelbaum R, Goldenberg-Sandau A, Baltazar GA, Posluszny J,
et al. Management of the open abdomen: A systematic review with meta-analysis and
practice management guideline from the Eastern Association for the Surgery of Trauma.
Vol. 93, Journal of Trauma and Acute Care Surgery. Lippincott Williams and Wilkins;
2022. p. E110-8.



19.

20.

21.

22.

23.

24,

25.

26.

Nogueira F, ludica G, Lopez Meyer JC, Barragan F, ludica F, Cingolani P. Dynamic
closure system and botulinum toxin: a novel alternative for definitive closure of open
abdomen. Rev Argent Cir [Internet]. 2023 Mar 1;115(1):70-6. Available from:
https://aac.org.ar/revista/2023/115/Enero-Febrero-Marzo/9.pdf

Luton OW, Mortimer M, Hopkins L, Robinson DBT, Egeler C, Smart NJ, et al. Is there a
role for botulinum toxin A in the emergency setting for delayed abdominal wall closure in
the management of the open abdomen? A systematic review. Vol. 105, Annals of the Royal
College of Surgeons of England. Royal College of Surgeons of England; 2023. p. 306-13.
Fung S, Ashmawy H, Krieglstein C, Halama T, Schilawa D, Fuckert O, et al. Vertical
traction device prevents abdominal wall retraction and facilitates early primary fascial
closure of septic and non-septic open abdomen. Langenbecks Arch Surg. 2022 Aug
1;407(5):2075-83.

Sartelli M, Abu-Zidan FM, Ansaloni L, Bala M, Beltran MA, Biffl WL, et al. The role of
the open abdomen procedure in managing severe abdominal sepsis: WSES position paper.
Vol. 10, World Journal of Emergency Surgery. BioMed Central Ltd.; 2015.

Poulose BK, Shelton J, Phillips S, Moore D, Nealon W, Penson D, et al. Epidemiology and
cost of ventral hernia repair: Making the case for hernia research. Hernia. 2012
Apr;16(2):179-83.

Schlosser KA, Renshaw SM, Tamer RM, Strassels SA, Poulose BK. Ventral hernia repair:
an increasing burden affecting abdominal core health. Hernia. 2023 Apr 1;27(2):415-21.
Willms A, Muysoms F, Giisgen C, Schwab R, Lock J, Schaaf S, et al. The Open Abdomen
Route by EuraHS: introduction of the data set and initial results of procedures and
procedure-related complications. Hernia. 2017 Apr 1;21(2):279-89.

Coccolini F, Catena F, Montori G, Ceresoli M, Manfredi R, Nita GE, et al. IROA: The
International Register of Open Abdomen.: An international effort to better understand the
open abdomen: Call for participants. VVol. 10, World Journal of Emergency Surgery.
BioMed Central Ltd.; 2015.

Declarations

Funding: This research did not receive any specific grant from funding agencies in the public,
commercial, or non-for-profit sectors.

Conflicts of interest: All authors declare no conflicts of interest.
Consent to Publish declaration: not applicable

Author contribution

Camilo Ramirez-Giraldo: Study conception and design, analysis and interpretation of data, drafting
of manuscript, critical revision of manuscript.

Nicolas Rincon Nieto: Analysis and interpretation of data, acquisition of data, drafting of
manuscript, critical revision of manuscript

Julian Hernandez: Analysis and interpretation of data, acquisition of data, drafting of manuscript,
critical revision of manuscript.



Jorge Luis Turizo Faria: Study conception and design, analysis and interpretation of data, drafting
of manuscript, critical revision of manuscript.

Antonio Pesce: Drafting of manuscript, critical revision of manuscript.

Daniel Agudelo: acquisition of data, drafting of manuscript and critical revision of manuscript.
Sofia Santamaria-Forero: acquisition of data, analysis and interpretation of data, drafting of
manuscript, critical revision of manuscript.

Andrés Isaza-Restrepo: Study conception and design, analysis and interpretation of data, drafting of
manuscript, critical revision of manuscript.

All authors reviewed and approved the final version of the manuscript.

Ethical Standards

Ethical compliance with the Helsinki Declaration, current legislation on research Res. 008430-1993
and Res. 2378-2008 (Colombia) and the International Committee of Medical Journal Editors (ICMJE)
were ensured under our Ethics and Research Institutional Committee (IRB) approval. Informed
consent was filled out as required for the execution of this study.



