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Background: Acute laparotomy for trauma or sepsis often prevents definitive closure due to need for relook laparotomy
or to prevent abdominal compartment syndrome. Skin-only closure is widely used in our setting. In this study, we review
the safety and effectiveness of this technique.

Methods: Patients presenting with intra-abdominal pathology undergoing acute laparotomy and then subsequent skin-
only closure using 2-0 prolene were included in the study and followed postoperatively for a three-month period for
adverse events stratified by Clavien—Dindo grading, and rate of definitive closure.

Results: During the study period, twenty-five patients underwent emergent laparotomy and skin-only closure. The median
age of patients undergoing skin-only closure was 27 years (standard deviation 9.1). Six patients presented with major
trauma and 19 presented with sepsis. Twenty-one patients underwent subsequent fascial closure. One patient was unable
to undergo fascial closure and was managed as a planned ventral hernia. Fourteen patients developed a postoperative
complication. There were no deaths and no readmissions to intensive care. Three further patients developed a ventral
hernia.

Conclusion: Skin-only closure, in carefully selected patients, is a feasible alternative to other temporary abdominal

closure techniques in a resource-constrained setting.
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Background

Acute intra-abdominal sepsis or trauma requiring emergent
laparotomy results in diffuse tissue oedema, which increases
the risk of developing postoperative abdominal compartment
syndrome after fascial closure. This, coupled with the
frequent need for relaparotomy after damage control, often
calls for a temporary abdominal closure method.!

Multiple techniques in temporary abdominal closure have
been described, including Opsite sandwich,>* Bogota bag,*
ABTHERA™ 5 and skin-only closure, but there is no single
definitive method found to be superior in assisting delayed
primary closure despite a wealth of published reports.!

Temporary closure, although helpful in preventing
abdominal compartment syndrome and allowing rapid
access for further laparotomies, is associated with failure of
subsequent fascial closure, ward-evisceration, skin necrosis,
and the development of entero-cutaneous fistulas.

Several studies have suggested that skin-only closure,
using interrupted or continuous suture, or towel clips, is
beneficial for achieving subsequent fascial closure, although
should be reserved for more haemodynamically stable
patients.®’ This technique, however, has been reported to
have an incidence of ward-evisceration of 5%, skin necrosis
of 7%, and entero-cutaneous fistula of 21%, with an overall
mortality rate of 44%, and may not be possible in the setting
of major tissue oedema predisposing to intra-abdominal
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hypertension.® This is in comparison to Bogota bag or Opsite
sandwich closure with reported fistula rates below 10%, and
a negligible risk of compartment syndrome.’

The main drawback of any of these techniques is a
subsequent ventral hernia rate approaching 60%.* While
suction-assisted devices such as the ABTHERA™ have
reported fistula rates below 3.5%2!° and subsequent fascial
closure rates of up to 90%!!, they have limited utility in low-
resource rural settings due to cost considerations and often
due to limited access to wall suction.

Our centre in KwaZulu-Natal is in a low-resource semi-
rural setting. We receive a high burden of severe abdominal
sepsis and trauma from 18 referral hospitals serving a
population of approximately 3 million. We perform in the
region of 250 emergency surgical procedures per month, with
damage control laparotomy and subsequent relaparotomy
being daily occurrences.

Due to the resource-limited nature of our setting, the use of
skin-only closure as a bridge to relaparotomy and definitive
delayed fascial closure is widely used. Where possible, skin-
only closure is done in preference to Opsite sandwich or
Bogota bag closure, as this negates the use of wall suction,
controls intra-abdominal secretions, does not require fre-
quent dressing changes, and allows early ambulation. In
this study, we sought to review the outcomes of patients
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undergoing skin-only closure in the emergent setting and to
illustrate the safety and pitfalls of this technique.

Material and methods

Due to the observation-of-practice nature of the study, in-
dividual informed consent was deemed not necessary by the
ethics committee prior to the collection of data. This was
a prospectively collected case-note study in a single state-
funded hospital in KwaZulu-Natal, South Africa. Patients
presenting with intra-abdominal pathology undergoing
acute laparotomy and then subsequent skin-only closure
were included in the study and followed postoperatively for
a three-month period. Data were manually entered into a
database detailing information from admission to discharge
from hospital. Primary outcome measures were skin necrosis,
abdominal compartment syndrome requiring return to
theatre for decompression, ward-evisceration, surgical site
infection (SSI), number of laparotomies to fascial closure,
development of entero-cutaneous fistula and ventral hernia.
Inclusion criteria were emergent laparotomy for acute intra-
abdominal sepsis or trauma requiring damage control where
the operating surgeon felt primary fascial closure was not
possible due to the risk of intra-abdominal hypertension or
compartment syndrome. In order to avoid including patients
with a need for further laparotomy alone without significant
tissue oedema which may have biased positive outcomes,
patients requiring further laparotomy alone in the absence
of tissue oedema were excluded. The skin-only closure for
all patients was performed by the operating surgeon using
a continuous 2-0 prolene suture secured at either end of the
wound with reef knots. The wound was then covered with
a single layer, porous non-suction wound dressing. Patients
were then taken to the intensive care unit and reviewed at
least every 4 hours until relaparotomy or fascial closure.

Results

Between 1 April and 1 July 2019, twenty-five patients un-
derwent emergent laparotomy and skin-only closure. The
median age of patients undergoing skin-only closure was
27 years (standard deviation 9.1). Table I demonstrates the
demographic profile and indications for laparotomy in the
study group.

Table I: Demographic distribution and indication for surgery
in study participants undergoing emergency laparotomy and
skin-only closure

Trauma Intra-abdominal sepsis
Male 5 12
Female 1 7

The most common source of intra-abdominal sepsis was
ruptured appendicitis (n = 14) followed by perforated peptic
ulcer disease, iatrogenic small bowel injury post caesarean
section and spontaneous small bowel perforation due to acute
tuberculosis (Table II). All patients undergoing laparotomy
for intra-abdominal sepsis had 4-quadrant purulent or faecal
peritonitis with widespread soiling. Among the trauma
laparotomies, four were for trans-axial gunshot wounds, two
were for stab wounds with major vascular retroperitoneal
injury, and one was for blunt injury with underlying bowel
perforation and mesenteric injury. All seven trauma patients
had bowel content soiling.
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Table II: Findings at emergent laparotomy in patients later
undergoing skin-only closure

Findings at laparotomy n (%)
Appendicitis 15 (60%)
Abdominal gunshot wound 4 (16%)
Abdominal stab wound 2 (8%)
Perforated ulcer 1 (4%)
TB perforation 1 (4%)
Blunt abdominal trauma 1 (4%)
Tatrogenic perforation 1 (4%)
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Figure 1: Number of procedures required after index
laparotomy to achieve fascial closure

Twenty patients (80%) underwent fascial closure at the first
subsequent laparotomy within 48 hours of initial surgery.
Four patients underwent more than one re-laparotomy
before fascial closure was achieved (Figure 1). In patients
without primary closure at the first re-laparotomy, reasons
for delayed closure were residual tissue oedema (n = 2) and
residual sepsis (n = 1). One patient unfit for further surgery
was unable to undergo fascial closure and was managed as a
planned ventral hernia, left with definitive skin-only closure.

Complications

Of the 25 patients undergoing skin-only closure, 14 patients
(56%) developed a postoperative complication. There were
no deaths and no complications requiring intensive care
input. No patients developed skin necrosis or abdominal
compartment syndrome. Six patients developed SSI
subsequent to fascial closure after four days, which was
managed on the ward without significant intervention. One
patient developed SSI that required debridement in theatre
with subsequent split skin graft. Three patients (12%)
developed entero-cutaneous fistulae, all closing without op-
erative intervention but did require total parenteral nutrition
during their hospital stay. Three patients developed a ventral
hernia within the study period requiring deferred component
separation and hernia repair. One patient who was managed
as a planned ventral hernia with definitive skin-only closure
developed a wound dehiscence (with no evisceration) after
12 weeks, requiring long-term management of an open
abdomen without subsequent surgery. Table III tabulates the



abovementioned complications, expressed by indication for
surgery and Clavien—Dindo classification of complications.

Table III: Complications developed in patients undergoing
skin-only closure for emergency laparotomy

Clavien— Trauma Intra-abdominal sepsis
Dindo
1 Surgical site infection Surgical site infection
-2 -4
1T Entero-cutaneous fistula Entero-cutaneous fistula
-1 -2
11T Ventral hernia Ventral hernia
-1 -2
Wound dehiscence
—1
Surgical site infection
-1
v
v
Discussion

Delayed abdominal closure employed to prevent abdominal
compartment syndrome and to allow rapid access for
planned relaparotomy following a damage control procedure
has been reported for many years as an effective bridge to
definitive fascial repair where haemodynamic instability,
coagulopathy or sepsis prevents immediate closure.!>!3

The three most frequently employed techniques include
suction-assisted devices such as the hand-made Opsite
sandwich or the pre-made ABTHERA™ abdominal suction
device, Bogota bag-type closure, or skin-only closure.
Among the most worrisome complications associated with
these techniques are abdominal compartment syndrome
requiring decompression, ward-evisceration, skin necrosis,

SSI, development of entero-cutaneous fistula, and ventral
hernia requiring complex delayed repair.

We employ skin-only closure during our initial laparotomy
as temporary closure technique of choice in patients who
are deemed to not require large volume fluid resuscitation,
therefore being at higher risk of ACS, and in whom the skin
can be opposed without undue tension and/or significant el-
evation of airway pressure whilst completely relaxed under
anaesthesia (peak airway pressure below 25 cmH,0), and
who will require a mandatory relaparotomy. We also employ
skin-only closure as a definitive procedure in patients when
a planned incisional hernia is necessitated by prolonged
inability to close the abdominal fascia. This is outlined in
Figure 2.

Abdominal compartment syndrome should be an infre-
quent occurrence if the chosen temporary closure method
has been correctly executed; however, patients should be
observed for the development of this condition and returned
to theatre for decompression if required. In our series, no
patients developed this complication. Similarly, ward-
evisceration or skin necrosis may occur with temporary
closure methods, for which patients should be promptly
returned to theatre for repeat closure. In our study, no
patients had ward-evisceration or skin necrosis.

Surgical site infection is a common problem after emer-
gency laparotomy and rates vary between 15% and 25% for
intra-abdominal surgery.'* In our group of patients, 28% had
SSI, this likely related to the presence of intra-abdominal
sepsis at presentation as well as the acute physiological
insult from the indication for the laparotomy. Most were
managed conservatively, with only one patient needing a
repeat procedure related to SSI.

Development of entero-cutaneous fistula in temporary
abdominal closure is a common and highly morbid com-
plication resulting in the death of 11% of patients.!® This
frequently necessitates the use of total parenteral nutrition,
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Figure 2: Current algorithm outlining the role of skin-only closure in our unit
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which significantly increases the resources required to
achieve discharge from hospital.

The incidence of fistula formation with the use of tem-
porary abdominal closure techniques has been reported as
3.5-20% in suction-assisted devices,>'%1¢17 8-9% in those
with Bogota bag closure,'®!? and 14% in skin-only closure.?
In our series, the rate of fistula formation was 12%.

Failure to achieve eventual closure of the rectus sheath
requiring subsequent ventral hernia repair, requiring a
further inpatient stay and component separation or synthetic
mesh, has been reported as 28-29% for vacuum assisted
devices,?02! 13-35% for Bogota bag closure!®?! and 48% for
skin-only closure.® Our failure to close rate was 12%.

In our unit we make extensive use of the Opsite sandwich
and Bogota bag, with skin-only closure reserved for a select
group of patients. As a result of this study, we have refined
our indications for the use of skin-only closure, as balanced
against the other two methods.

Conclusion

Although our study was small and retrospective in nature, it
has shed light on the outcomes of skin-only closure in our
unit and has helped us to improve our practice in this regard.
Skin-only closure, in carefully selected patients, is a feasible
alternative to other temporary abdominal closure techniques,
especially in a resource-constrained setting where the likes
of ABTHERA™ is not an option and where wall suction is
often in short supply. Further work within our research unit
is being undertaken to examine outcomes between vacuum-
assisted devices, Bogota bag, and skin-only closure.
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