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Noninvasive fascial traction improves primary fascial closure and
reduces the incidence of incisional hernia in open abdomens
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Open abdomens (OA) remain a major source of morbidity and mortality in trauma and emergency general surgery
(EGS). Fascial traction has been shown to improve primary closure of the OA. However, reports on the incidence
of incisional hernias (IH) after OA closure are scarce. The purpose of this study was to evaluate factors associated
with primary fascial closure and the development of IH in OA managed with two different methods.

A retrospective cohort study of all OA patients with midline laparotomies for trauma and EGS (January 2019 to
October 2024) in a level 1 trauma center. Patients were divided into two groups, those treated with a noninvasive
fascial traction device in conjunction with negative pressure wound therapy (NPWT) system (AbClo + AbThera)
and those treated only with NPWT system. Outcomes included fascial width at closure attempt, primary closure
(fascia-to-fascia), and incidence of IH. Univariate regression models were performed to identify factors associated
with IH.

A total of 143 patients met inclusion criteria, 85 (59.4%) used AbClo + AbThera and 58 (40.6%) AbThera only.
Primary closures were 94.1% (AbClo + AbThera) versus 72.4% (AbThera only); absolute risk difference 21.7%
(95% CI: 9.5-34.8) and relative risk 1.30. Fascial widths were narrower in successful closures 6.0 versus 11.9 cm and
in AbClo + AbThera (4.0 cm) versus AbThera alone (10.2 cm); 61.3% reduction in gap size; (all P <0.001). IH
cumulative incidences were 28.8% (12-mo), 36.4% (24-mo). The 12-month incidence was lower with AbClo +
AbThera (14.1%) versus AbThera alone (63.1%), P<0.0001. Fascia width >10 cm increased hernia risk (hazard
ratio =3.71). The relative risk reduction in hernia risk was 60.7% with AbClo + AbThera; absolute risk reduc-
tion 24.8.

Management of OA with AbClo + AbThera improved fascial closure and reduced incisional hernias compared
AbThera alone. (J Trauma Acute Care Surg. 2026;00: 000-000. Copyright © 2026 The Author(s). Published by
Wolters Kluwer Health, Inc. on behalf of the American Association for the Surgery of Trauma.)
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Incisional hernias are a common complication after
emergency general surgery (EGS) and trauma
laparotomies.!=3 It is estimated that between 10% and
20% of EGS patients will develop incisional hernias, de-
pending on patient-related risk factors, closure technique,
and postoperative complications.!-6 Incisional hernias
(IH) are associated with long-term complications such as
bowel obstruction, additional surgical interventions,
prolonged recovery, and escalating health care costs.457

Previous studies have shown that IH are sig-
nificantly more common in patients who have the ab-
dominal wall fascia intentionally left open for delayed
closure compared with those patients closed at the index
laparotomy in both trauma and EGS.8-!! Accordingly,

the incidence of incisional hernias linked to that approach
is between 25% and 50%.1.5.12-14 The high incidence of TH
in that setting can be attributed to the retraction of the
abdominal wall and the progressive increase of the width
of the fascial gap caused by unloading of the myofascial
layers in open abdomens (OA).1.24.6.13.15 Moreover,
multiple takebacks to the operating room contribute to
fascial damage and surgical site complications related to
attempts at fascial reapproximation and abdominal
procedures.8.9-11.12.14-17 Conversely, several studies have
demonstrated that primary fascial closure with fewer
takebacks can reduce complications related to the
OA 89,11,15-17

Higher rates of fascial closure have been achieved
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when temporary abdominal coverage systems are utilized
in conjunction with fascial traction methods that help
reduce fascial retraction.1.9:16,18-20 Typically, fascial trac-
tion may be achieved by several approaches including
utilizing retention sutures and synthetic polymer sheets,
mesh mediated traction, and elastomers transpierced
through the abdominal wall.1.1621-27 These methods
promote gradual midline myofascial traction, but they
have inherent important drawbacks. Invasive traction
methods invariably entail some degree of damage to the
skin, muscle, and or fascia at the fixation sites on the
abdominal wall.l,16,18,19.21-27 Moreover, these methods
generally require multiple takebacks to the operating
room for traction adjustments and compromise the seal of
negative pressure wound therapy (NPWT) systems,
leading to vacuum leakage. Therefore, they are seldom
used early in the management of the OA. That delay
could lead to progressive fascial retraction, wider fascial
gaps, and higher tension during fascial closure, adding to
the complications including TH.1.7.8.15

It has been shown that the use of a noninvasive
fascial reapproximation device in conjunction with a
NPWT system resulted in smaller fascial gaps during
closure and higher primary fascial closure rates compared
with a NPWT system used alone.28:29 However, the in-
cidence of IH associated with that approach has not been
investigated. Therefore, the purpose of this study was to
identify factors associated with primary fascial closure
and the development of IH in OA patients.

METHODS

This retrospective cohort study included adult patients
(aged >18 y) with an OA, in a tertiary care hospital (level 1
trauma center), after a midline laparotomy for trauma and
EGS between January 1, 2019, and October 31, 2024. The
institution’s research ethics board approved this study. The
strengthening the reporting of observational studies in
epidemiology (STROBE) guidelines was used to ensure proper
reporting of methods, results and discussion (SDC 2, Sup-
plemental Digital Content 2, http:/links.lww.com/TA/F280).

Eligible patients were those who had an OA managed
with negative pressure wound therapy (NPWT) system
(AbThera, Solventum, Maplewood, MN) with or without
the noninvasive abdominal fascia reapproximation device
(AbClo, InventoRR MD Inc., Markham, Canada). Pa-
tients who died before an attempt at fascial closure were
excluded from the study. Patients who did not survive for
at least 30 days after an attempt at primary fascial closure
and those with insufficient data after 30 days of attempted
closure were excluded from the hernia analysis. In addition,
patients with abdominal wall destruction caused by trauma
(traumatic hernias, seatbelt injuries) or infection were also
excluded from the hernia assessment.

Primary fascial closure was defined as same hospital
stay fascial closure (SHSFC) through direct suture (fascia-to-
fascia) without mesh, relaxation incisions, and component
separation. Moreover, the entire fascial defect was closed

during a specific takeback, our workflow did not include se-
rial attempts to suture the fascia during multiple takebacks.
The measurements of the fascial gap were taken at the widest
point of the abdominal wall defect using a sterile ruler (Car-
dinal Health, Waukegan, IL) at the level of the fascia during
the final takeback operation for each patient.

Patient follow-up was conducted through a combi-
nation of in-person clinic visits, physical examination com-
puted tomography (CT) scan imaging, and telephone
interviews. Incisional hernias were defined as any abdominal
wall defect at the level of the previous midline laparotomy
confirmed by physical examination and/or abdominal CT
scan. All CT scans were reviewed and reported by a staff
radiologist, blinded as to whether AbClo was used or not, to
ascertain whether an IH was present. Clinical records were
reviewed by an attending surgeon to assess for TH.

Temporary Abdominal Coverage Methods

The NPWT AbThera system was applied to the OA
of all patients. The indications for use and application of
the NPWT system were strictly followed as per the man-
ufacturer’s instructions. In some patients, at the discretion
of the primary surgeons, the noninvasive device (AbClo),
was applied to the abdominal wall in conjunction with the
NPWT AbThera system (Fig. 1A and B).

The (AbClo) device was applied according to man-
ufacturer’s instructions at the bedside (Figs. 1A and B). In
brief, 2 rectus muscle splints were positioned 5 cm lateral to
the fascial edges external to the NPWT dressing using a
circumferential elastic abdominal binder.28 The edges of
the fascia were gradually re-approximated by rotating the
reels on the splints to tighten the cables daily at the bedside.
A balloon, inserted underneath the cables, monitored the
tension created on the abdominal. The nursing team as-
sessed the position of the splints and the pressure in the
balloon (35 to 65 mmHg) every 6 hours at the bedside.

Takebacks to the operating room for additional surgical
procedures and AbThera changes were at the discretion of the
primary surgeons. In those cases, the AbClo device was re-
moved from the patient’s abdomen by simply releasing the reel
systems. The same AbClo device was reused on the patient if
the abdomen remained open after each takeback.

Data Collection

Data were obtained from a prospective trauma and
EGS database and supplemented through manual chart
review. Collected variables included age, sex, body mass
index (BMI), indication for surgery (trauma vs. EGS), use
of the AbClo device, fascial gap width, OA duration,
number of takebacks, closure status, and IH.

Statistical Analysis

Continuous variables were summarized as medians
with interquartile ranges (IQR), whereas categorical var-
iables were presented as frequencies and percentages. To
evaluate demographic and clinical characteristics asso-
ciated with achieving primary fascial closure, the Mann-
Whitney U test was used for continuous variables, and

2 © 2026 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Association for the Surgery of Trauma.
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Figure 1. (A) Photograph of an open abdomen with negative pressure wound therapy (AbThera) before placement of the
noninvasive device for progressive fascial traction (AbClo). Protective dressing was applied to the skin for additional protection
(Mepilex Border Flex, Mdlnlycke Healthcare, Gothenburg, Sweden). (B) Photograph of the noninvasive fascial traction device
(AbClo) applied externally over negative pressure wound therapy (AbThera). Star (5¢) depicts the pressure balloon. Triangle (A)

depicts the pressure gauge.

Pearson x° test was used for categorical variables. The
Newcombe-Wilson score method was used to calculate
the confidence intervals.

To identify factors associated with incisional hernia
development, univariate Cox-proportional hazards re-
gression models were constructed. Results were reported
as hazard ratios (HR) with 95% CI. The cumulative in-
cidence of incisional hernias over time was evaluated us-
ing Kaplan-Meier survival analysis, and differences
between groups (AbClo + AbThera vs. AbThera system
alone) were assessed using the log-rank test. A two-sided
P value of <0.05 was considered statistically significant.
Statistical analyses were performed using R version 4.2.3
and Python 3.8+.

RESULTS

In total, 651 patients underwent laparotomies due
to trauma or EGS. Of these patients, 159 (24.4%) had
their abdomen intentionally left open during the study
period, 66 were managed only with NPWT AbThera
system, and 93 patients were managed with the fascial
traction device (AbClo) in conjunction with the NPWT
system (AbClo + AbThera). A total of 16 patients did not
meet the inclusion criteria; two were excluded because of
insufficient data and 14 patients were excluded because of
death or withdrawal of care. Patients in the latter group
had no attempt at fascial closure and succumbed while in
hospital. Therefore, the study cohort to assess factors
associated with SHSFC included 143 patients who un-

TABLE 1. Patient Demographics and Clinical Characteristics
by Primary Fascial Closure Status

Primary
No Closure Closure
Characteristic Level (n=21) (n=122) P
Sex Female 10 (47.6) 29 (23.8) 0.023*
Male 11 (52.4) 93 (76.2)
Age (y) <60 12 (57.1) 90 (73.8) 0.120
>60 9 (42.9) 32 (26.2)
BMI (kg/m?) <35 17 (81.0) 95 (77.9) 1.000
235 4 (19.0) 27 (22.1)
Patient type EGS 9 (42.9) 38 (31.1) 0.291
Trauma 12 (57.1) 84 (68.9)
AbClo Status AbThera 16 (76.2) 42 (34.4)  <0.001%*
Only
AbClo + 5(23.8) 80 (65.6)
AbThera
Fascial gap (cm) <10 7(33.3) 92 (78.0)  <0.001*
>10 14 (66.7) 26 (22.0)
Days of open 1 1(4.8) 9 (7.4) 1.000
abdomen
22 20 (95.2) 113 (92.6)
No. takebacks <4 17 (81.0) 116 (95.1) 0.040*
>4 4 (19.0) 6 (4.9)

*Statistical significance set at P < 0.05.

Values are n (%). P values from x? tests (Fisher exact when expected cell <5).
Age and BMI are categorical (<60 vs. 260 y; <35 vs. 235 kg/m?). Fascia gap
analysis includes only those subjects with measurements (N = 139; 4 missing). Two-
sided tests; no multiple-comparison adjustment. *Statistical significance set at p
< 0.05.

AbClo, noninvasive abdominal fascia traction device; AbThera, negative
pressure wound therapy system.

© 2026 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Association for the Surgery of Trauma. 3
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derwent an attempt at primary fascial closure during the
study period. Demographic data are shown in Table 1.
There were no significant differences in age, sex, BMI, or
reason for OA. The majority of patients (96 patients;
67%) underwent an OA for trauma-related laparotomies.
The median duration of OA management was 4 days
(IQR: 3 to 6). A total of 85 patients (59.4%) were man-
aged with the AbClo device in conjunction with NPWT
AbThera system, whereas 58 patients (40.6%) were man-
aged only with the NPWT AbThera system (Table 1). Our
findings showed a positive fluid balance of 8.0 L, IQR 5.6
to 12.7 in the group treated with the traction device
(AbClo + AbThera) versus a positive fluid balance of 7.9
L, IQR 5.6 to 12.4 in the group without traction (Ab-
Thera system only) at the index laparotomy, P=0.7. The
positive fluid balance at closure attempt was 10.7 L, IQR
8.9 to 12.3 (AbClo + AbThera) versus 9.0 L, IQR 5.4 to
12.0 (AbThera system only), P=0.13. Blood products
were used in 64% of the patients in the (AbClo + Ab-
Thera) group versus 59% in the group (AbThera system
only), P=0.087. The Sequential Organ Failure Assess-
ment (SOFA) scores of in groups were, 11, IQR 7 to 12.5
(AbClo + AbThera) vs. 9.8, IQR 8 to 11 (AbThera system
only), P=0.741.

Same hospital stay primary fascial closure was
achieved in 122 patients; of those, 65.6% (80/122) were
managed with AbClo in conjunction with AbThera, and
34.4% (42/122) with AbThera alone. The rates of SHSFC
were 94.1% in patients managed with AbClo device in
conjunction with NPWT AbThera system (80/85; 95% CI:
87.0-97.5) versus 72.4% in patients managed with the
NPWT AbThera system only (42/58; 95% CI: 59.8-82.2).
This corresponded to an absolute risk difference of 21.7%
(95% CI: 9.5-34.8) and a relative risk of 1.30 (ie, a 30%
relative increase in primary closure with AbClo + Ab-
Thera; Fisher exact test P<0.001).

Among the remaining 21 patients, 9 had planned
ventral hernias (PVH) treated with non-absorbable mesh
bridging the fascial defects (2/5 AbClo + AbThera; and 7/
16 AbThera system only).

Among all patients with a recorded fascial gap at
time of closure (n = 139; 4 missing fascial gap data), those
who achieved primary fascial closure had a significantly
smaller median fascial gap than those patients who did
not achieve closure [primary closure 6.0 cm, IQR: 3.0 to
9.6 (n=118) vs. no closure 11.9 cm, IQR: 8.7 to 13.8
(n=21), P<0.001; Figure 2A]. In addition, in patients
who achieved SHSFC, the median fascial gap was sig-
nificantly smaller in those managed with AbClo in con-
junction with AbThera than those patients managed only
with AbThera [AbClo + AbThera 4.0 cm, IQR: 3.0 to
6.49 (n=280) vs. AbThera alone 10.2 cm, IQR: 8.4 to 12.2
(n=38), P<0.001; Figure 2B].

Adjusted effects were estimated using two regression
models among patients who achieved primary fascial
closure (n=118). The first model used ordinary least
squares linear regression for the adjusted mean difference.
The second used a log-linear model (linear regression on
log-transformed fascial gap width) for the adjusted geo-

metric-mean ratio. Both models adjusted for age, BMI,
sex, and trauma classification, and used robust hetero-
skedasticity-consistent-3 (HC3) standard error estimator
to account for potential non-constant variance in fascial
gap measurements across treatment groups. AbClo use
was associated with an adjusted mean difference of
5.52 cm reduction in fascial gap width (95% CI: —6.97 to
—4.06, P<0.001) and a 61.3% reduction in fascial gap size
(geometric-mean ratio: 0.387, 95% CI:. 0.312-0.481,
P <0.001).

The number of takebacks was significantly different
between patients who achieved SHSFC and those who did
not. Specifically, same hospital stay primary fascial clo-
sure was more common in patients who had <4 takebacks
compared with patients who had >4 takebacks (P =0.04;
Table 1). Age, BMI, patient type (EGS vs. Trauma), and
days of open abdomen were similar between treatment
groups (P >0.05). In contrast, the SHSFC group had a
higher proportion of males (76.2% vs. 52.4%, P =0.023),
greater AbClo use (65.6% vs. 23.8%, P<0.001), and a
larger share of patients with fascial gaps <10 cm at fas-
cial closure attempt (78.0% vs. 33.3%, P <0.001; Table 1).

Incisional Hernia Assessment

Among the 143 patients who underwent an attempt
at fascial closure, 13 patients were excluded from the ITH
assessment: 4 patients did not have sufficient data cap-
tured beyond 30 days since they underwent PVH, and 5
PVH patients were excluded from the incisional hernia
assessment those patients died within 30 days. An addi-
tional four patients were excluded because of abdominal
wall injury (traumatic hernias, seatbelt injuries). There-
fore, 130 patients who underwent an attempt at fascial
closure were included in the cohort for assessment of
factors associated with the development of incisional
hernias.

Among patients who underwent an attempt at fas-
cial closure (n=130), the cumulative incidence of inci-
sional hernias was 28.8% at 12 months (95% CI: 18.3-
39.3) and 36.4% at 24 months (95% CI: 24.0-48.7; Fig. 3).
At 12 months, the incidence of incisional hernias was
significantly lower in patients managed with AbClo in
conjunction with AbThera compared with patients man-
aged with AbThera alone (14.1% vs. 63.1%. log-rank
P <0.0001; Fig. 4). Specifically, among patients managed
with AbClo in conjunction with AbThera, the 12-month
and the 24-month cumulative incidences of incisional
hernias were respectively 14.1% (95% CI: 5.0-23.1) and
21.3% (95% CI: 8.6-33.9) (Fig. 4). The 24-month cumu-
lative incidence of incisional hernias in patients managed
only with AbThera was imprecise due to the low number
of patients at that follow-up period. Four patients were
followed for more than 24 months. Two of those patients
were managed with AbThera only and developed IH at 29
and 30 months after the attempt at fascial closure. The
other 2 patients were managed with AbClo in conjunction
with AbThera and developed TH at 30 and 33 months
after the attempt at fascial closure.

4 © 2026 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Association for the Surgery of Trauma.
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Figure 2. (A) Fascial gap width (cm) of patients who failed primary fascial closure and those who underwent successful primary
fascial closure. (B) Fascial gap width of patients managed with the negative pressure wound therapy system (Abthera) and those
managed with noninvasive fascial traction (AbClo) in combination with the (Abthera) system.

Factors Associated With Incisional Hernia

In the incisional hernia assessment cohort (n = 130),
univariate Cox regression analysis showed that patients
managed with AbClo in conjunction with AbThera had a
significantly lower risk of incisional hernia compared with
those managed with AbThera alone (HR for AbClo in
conjunction with AbThera vs. AbThera alone =0.22, 95%
CI: 0.10-0.45, P<0.001; Table 2). Correspondingly, pa-
tients managed without AbClo had a 4.6-fold higher risk
of hernia compared with those managed with AbClo
(inverse HR =4.55, 95% CI: 2.22-10.0). Fascia gap width
>10 cm at fascial closure attempt was also significantly
associated with increased hernia risk (HR =3.71, 95% CI:
1.87-7.38, P <0.001). Other covariates including male sex,
age older than or equal to 60 years, BMI >35 kg/m?
trauma classification, >2 days of open abdomen, and >4
takebacks were not significantly associated with TH on
univariate analysis (P> 0.05). Because of the small num-
ber of events (incisional hernias) per variable, a multi-
variate Cox regression analysis was not performed in this
study, as the multivariate model would be prone to
overfitting, and consequently, would not yield reliable
parameter estimates.

The use of the AbClo device in conjunction with

AbThera was associated with a 60.7% relative reduction
in hernia risk (16.0% vs. 40.8%) and absolute risk re-
duction of 24.8 percentage points (95% CI: 9.0-40.1). The
number needed to treat to prevent one incisional hernia
was 5 patients (=4.04, 95% CI: 3-12, P <0.003).

All patients tolerated the traction device. Six pa-
tients (6.5%) developed skin complications related to the
usage of the device (stage 1 and 2 pressure ulcers), all
lesions were treated conservatively with saline dressing.
There were no complications related to abdominal com-
partment syndrome.

DISCUSSION

In the past decade, the indications for the OA have
been revisited and its use has decreased in both trauma
and EGS.10.11.30-33 However, intentionally leaving the
abdominal wall open after a laparotomy remains a major
source of morbidity and mortality.10.11,30-33

In the present study, the use of a noninvasive fascial
reapproximation device (AbClo) in conjunction with the
NPWT system (AbThera) resulted in primary fascial
closure of rate of 94.1% compared with 72.4% closure

© 2026 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Association for the Surgery of Trauma. 5
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Figure 3. Cumulative incidence of incisional hernias in open abdomen patients who had successful primary fascial closure; 12-
month cumulative incidence=28.8% (95% Cl: 18.3-39.3), 24-month cumulative incidence =36.4% (95% Cl: 24.0-48.7).

with the NPWT system used alone. This finding repre-
sented an absolute risk difference of 21.7% and a 30%
increase in primary closure with the device for gradual
fascial traction in conjunction with the NPWT system in
OA for trauma and EGS.

Previous reports on the usage of NPWT without
fascial traction showed a wide variation in fascial closure
rates, between 41% and 89% in both trauma and
EGS.1.8.9.12,15,16,18-20,34-36 This finding confirms the no-
tion that other factors besides the method of temporary
abdominal coverage determine successful fascial closure.
Nonetheless, despite the lack of high-quality studies, the
advantages of NPWT systems have been demonstrated in
systematic reviews and evidence-based recommendations
that call for the use of that technology in OA
management.!.8.9,12.163436-38  However, fascial re-
approximation may not be achieved as effectively with
NPWT alone.4:12.24.39.40 Tn our study, patients who ach-
ieved successful primary fascial closure had higher usage
of the fascial reapproximation method (AbClo) in con-
junction with the AbThera system (65.6%) compared with
those not using that approach (23.8%). Most likely,
NPWT used alone does not generate enough force to
overcome myofascial contraction and lateralization
caused by the unloading of the abdominal wall in
OA.412.2439.40 This is demonstrated in our study where
the addition of AbClo to AbThera usage was associated
with a mean difference of 5.52 cm reduction in fascial gap
width. In a prospective observational study with more
than 550 trauma and EGS OA patients, the use of NPWT
resulted in a lower rate of fascial closure (41.1%) com-

pared with other methods (60.1%).4! Other studies also
reported Higher rates of primary closure with fascial
traction compared with NPWT alone.!;12.16,18-20,24,35
Those findings underscore the advantages of a smaller
fascial gap at closure attempt obtained through methods
of fascial reapproximation.!.12.16,18-20,24,35

In our study, the use of the AbClo device in con-
junction with the AbThera system resulted in a 61.3%
reduction of the fascial gap size at closure attempt, after
adjusting for age, BMI, and trauma classification. In
particular, those results were obtained noninvasively, at
the bedside, simplifying the management of the OA.

Those findings are significant because major fascial
retraction takes place in just 3 days from the index lapa-
rotomy, and loss of domain can present within 8 to 10 days
in OA.15.28-30,354243 Consistent with this, previous studies
showed a 30% to 60% reduction in primary fascial closure
with delayed application of fascial traction.!5.16.18.24.34 That
outcome could be due to wider fascial gaps and possibly
higher tension during closure which could result in long-
term complications including incisional hernias.!4.7.8,15.44-46
Accordingly, previous research indicated that changing the
care path of the open abdomen from reactive to pre-
ventative, by initiating fascial traction (Abclo + Abthera)
within 24 hours of the index laparotomy resulted in 22%
higher fascial reapproximation compared with delaying the
use of that approach beyond 24 hours, after adjusting for
BMI and number of takebacks.28

The structural changes of the abdominal wall in OA
share similarities to those seen in ventral/incisional hernias,
and the width of the hernia defect is an important pa-

6 © 2026 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Association for the Surgery of Trauma.
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device plus AbThera versus those managed with AbThera only. Solid line (—) AbThera only; dotted line (—) AbClo device plus

AbThera.

rameter for hernia closure.4445 Therefore, it is reasonable
to extrapolate concepts from abdominal wall re-
construction to OA management. According to the Euro-
pean Hernia Society, fascial widths > 10 cm (W3) have a
greater association with surgical complications and re-
currence compared with fascial widths <4 cm (W1) and 4
to 10 cm (W2).44 Moreover, widths > 10 cm led to four-fold
increase in bridged repairs.4445 Concerning the fascial gap,
our findings showed a favorable association between a
fascial gap width <10 cm and successful fascial closure.
Regarding tension at the fascial edges, previous re-
search indicated higher tensions (36N) during ventral
hernia repairs compared with closure of intact abdominal
wall.4246 There is scarce information pertaining to the
tension at the fascial edges in patients with OA during
closure. A single study showed a mean tension of 52.2 N
with a mean fascial width of 10.8 cm in OA for EGS.47
Those numbers are indicative of a potential risk for in-
cisional hernias with large fascial width and high-tension
closure of OA. Consistent with this, our results showed
that fascial gaps 210 cm, at closure attempt, were sig-
nificantly associated with an increased risk for incisional
hernia. Furthermore, the incidence of incisional hernias
was significantly lower, at both 12 and 24 months, in
patients managed with facial reapproximation (AbClo) in
conjunction with the Abthera system compared with
those managed only with that system. Patients managed
without fascial traction had a 4.6-fold higher risk of in-

cisional hernia. Those findings indicate that a narrower
fascial width at closure attempt along with an intact
myofascial layer could lower the incidence of incisional
hernias. Specifically, there was a 60.7% relative risk re-
duction in incisional hernias and absolute risk reduction
of 24.8 percentage points. Our findings suggest that one
incisional hernia could be prevented for every 5 patients
treated with the combined approach (AbClo + Abthera).

The incidence of incisional hernias with the use of
AbClo + Abthera (14.1% at 12 mo and 21.3% at 24 mo)
seems to be less than that reported in other studies. Ag-
gregate data on roughly 210 trauma and EGS OA patients,
from 6 different studies, showed an incidence of incisional
hernias of ~31.5% at 12 months after primary fascial
closure.1,13.14.48-50 Moreover, combined data on nearly 300
patients showed an incidence of incisional hernias of
~46.5% at 24 months.1-13,14.18.4349 Notably, those results
were achieved with the usage of invasive fascial traction
methods. Therefore, it is reasonable to extrapolate that the
lower incidence of incisional hernias in our study could be
related to the preservation of myofascial integrity with the
noninvasive approach combined with fascial width reduc-
tion at closure attempt. However, an adequate assessment
of this outcome would require a comparative study be-
tween SHSFC with invasive techniques versus the non-
invasive method described herein.

Our results are comparable to those in other studies
regarding the unfavorable association between the num-
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TABLE 2. Risk of Incisional Hernia Assessed With Cox-
Proportional Hazards Regression Analysis (Univariate)

Characteristics N=130 HR (95% CI) P
Sex

Female 33 (25.4) Reference

Male 97 (74.6) 0.70 (0.33-1.48) 0.345
Age (y)

<60 97 (74.6) Reference

260 33 (254) 1.45 (0.70-3.02) 0.319
BMI (kg/m?)

<35 102 (78.5) Reference

>35 28 (21.5) 1.21 (0.57-2.57) 0.619
Classification

EGS 44 (33.8) Reference

Trauma 86 (66.2) 0.87 (0.43-1.77) 0.696
AbClo Status

AbThera Only 49 (37.7) Reference

AbClo + AbThera 81 (62.3) 0.22 (0.10-0.45) <0.001*
Fascial gap (cm)

<10 92 (73.0) Reference

>10 34 (27.0) 3.71 (1.87-7.38) <0.001*
Days of open abdomen

1 9 (6.9) Reference

22 121 (93.1) 0.77 (0.18-3.26) 0.718
No. takebacks

<4 120 (92.3) Reference

>4 10 (7.7) 1.46 (0.51-4.18) 0.482

*Statistical significance set at P < 0.05.

Univariate Cox-proportional hazards regression. Cohort n=130 patients
(fascial gap n =126 due to 4 missing measurements). Categorical variables shown
as n (%).

AbClo, noninvasive abdominal fascia traction device; AbThera, negative
pressure wound therapy system.

ber of takebacks and successful primary fascial closure of
the OA 89,11,15-17.28,30 Fyrthermore, the median duration
of the OA in our study was comparable to previous
reports.1:9:17.20.30.41.47

The present study has significant limitations, most im-
portantly the lack of randomization. Although we included
variables that impact primary closure and incisional hernias in
the univariate analysis a multivariate Cox regression analysis
was not performed due to the low incidence of incisional
hernias. The multivariate model would be prone to overfitting,
and consequently, would result in unreliable parameter esti-
mates. The multivariate assessment would be of interest as the
interaction of multiple variables has been shown to negatively
impact both fascial closure and incisional hernias. The 24-
month estimate of IH in the group AbThera only, was im-
precise due the small number of patients at risk late in follow-
up. Moreover, previous research indicated that the median
time to incisional hernias after trauma laparotomies, un-
specified for OA, was 1.4 years and 90.6% of the hernias
occurred within 5 years.5 Therefore, a longer follow-up spe-
cifically in trauma laparotomies would be useful inasmuch as
every additional operation at the index admission results in a
28% increased risk for incisional hernias.> As multiple take-
backs are common in OA, a longer follow-up would be par-

ticularly important despite the challenges due to high
mortality (12.3 to 24.8%).830 Nevertheless, evolving incisional
hernias were detectable on abdominal CT imaging as early as
1 month after laparotomy closure based on a distance
>25 mm between the medial edges of the rectus abdominis
muscles.# Another limitation of our study was the lack of strict
control over the fascial suture technique, which has been
shown to affect hernia rates in emergency laparotomies.20

In conclusion, our findings showed that the noninvasive
fascial traction system (AbClo) used in conjunction with the
AbThera NPWT system significantly increased primary fas-
cial closure of OA in trauma and EGS patients compared
with the use of AbThera NPWT system alone. In addition,
the incidence of incisional hernias in patients managed with
Abclo + Abthera was also significantly lower, suggesting a
protective effect of the combined approach. The data suggest
that the fascial traction device in conjunction with the NPWT
system further reduces the fascial gap at the time of closure
and thus contributes to this beneficial effect.
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