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Abstract:

Objective: Temporary abdominal closure is an acceptable method in the modern care of trauma patients
but the optimal technique and strategic care remains unclear. We examine our experiences with these
severly injured patients.

Material and Method: A retrospective study was made of all adult (age >15 years) trauma patients who
experienced of temporary abdominal closure from January 2007 to December 2008 at Songklanagarind
Hospital, a level I trauma center. Data were retrieved from the trauma registry and medical records.
Results: Forty-three patients met the inclusion criteria. The mean age was 35 years and the average injury
severity score was 29. Damage control surgery was the most common situation requiring temporary closure
and usually managed with the vacuum pack technique. The average duration of an open abdomen was
four days. Primary fascial closure was accomplished in 17 patients (40%). The accepted ventral hernia
approach was applied in 13 patients (30% ). One patient developed an enteroatmospheric fistula. Thirty
patients (70%) survived until discharge.

Conclusion: Most trauma patients requiring temporary abdominal closure survive and subsequent primary
fascial closure is achieved in nearly half of them. Early abdominal wall closure reduces fistula formation.

The major long-term morbidity is a giant ventral hernia.

Keywords: open abdomen, temporary abdominal closure, trauma patients

Introduction

Temporary abdominal closure after a laparo-
tomy for trauma is reserved for severe trauma
patients for whom a relaparotomy is planned,"* as
part of a “damage control” procedure®* and who

are at a high risk of or have developed abdominal
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compartment syndrome.”™ Several techniques for
temporary abdominal wound closure have been
described.”™ Each technique should provide
containment and protect the intra-abdominal organs
from mechanical injury and contamination. However,

the optimal method of temporary closure, as well
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as the morbidity and mortality associated with various
techniques, remains unclear. The objectives of this
study were to evaluate the indications, fascial
closure rate, morbidity and mortality in adult trauma
patients who had temporary abdominal closure at

Songklanagarind Hospital, a level I trauma center.

Material and Method

The retrospective review was undertaken at
Songklanagarind Hospital, a level I trauma center.
Songklanagarind Hospital is an eight hundred bed
university hospital in southern Thailand. Data
on trauma patients who received an emergency
laparotomy from January 1, 2007 to December 31,
2008 were retrieved from the trauma registry and
medical records. The inclusion criterion was adult
(age 215 years) trauma patients who underwent
temporary abdomen closure. We excluded patients
who died during their initial operation.

Temporary abdominal closure techniques
were defined as (1) a skin only or towel clip closure:
all patients who underwent a skin only closure
using a running non-absorbable suture or a towel
clip placed approximately 1 cm. apart (Figure 1),
(2) a Bogota bag: all patients who had a non-
adherent, non-absorbable prosthetic material (e.g.
the urine bag) sewed to the skin of the laparo-
tomy wound, (3) polyglactin mesh: all patients
who had a polyglactin mesh sewed to the rectus
sheath then covered by a sterile moist gauze (Figure
2), and (4) vacuum pack (sandwich technique): all

patients who had a perforated plastic sheet placed
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over the abdominal viscera followed by a sterile
moist gauze and two tube drains then covered with
iodophor-impregnated polyester drape. The tube

drains were connected to wall suction with negative

pressure applied at about 80-100 mmHg. (Figure 3).

Figure 1 Temporary skin closure by towel clips

Figure 2 Polyglactin mesh sewed to the rectus

sheath
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Figure 3

Vacuum pack (sandwich technique) a perforated plastic sheet placed over the abdominal

viscera followed by a sterile moist gauze and tube drains then covered with iodophor-

impregnated-polyester drape. The tube drains were connected to wall suction

The indication for temporary closure was
determined by using the operative note or as stated in
the medical records. The indications were classified
into four categories: (1) damage control surgery:
when the abbreviated procedure was carried out
on patients in extremis, followed by stabilization
of the patient in the intensive care unit for 24
to 48 hours, then transfer of the patient back to
the operating theater for the definitive procedure;
(2) planned reoperation: when a second look
procedure (e.g., to reassess bowel viability, to change
the dressing in a contaminated peritoneal cavity);
(3) inability to close: when fascial necrosis or
fasciitis had occurred or the surgeon felt fascial

closure would involve too much tension; and (4)
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abdominal compartment syndrome: when intra-
abdominal pressure (trans urinary bladder) =35
cmH,O or there was a tense abdomen with increased
airway pressure or oliguria.

Definitive abdominal wall closure was classified
into two categories: (1) primary fascial closure and
(2) planned ventral hernia management using skin
closure alone (when fascial closure is too tight and
patient’s condition precludes repeated operation),
bipedicles skin flap closure (when skin closure
alone is impossible, bilateral skin flaps were created
and combined with relaxing incisions located at
the bilateral mid-axillary line) and split thickness
skin graft (STSG) placed on the granulation tissue

overlying abdominal content or absorbable mesh.
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Data collected included patients’ demo-
graphics, indications and techniques for temporary
abdominal closure, techniques for definitive abdo-
minal wall closure, and abdominal complications
related to the operation reported descriptively.

This study was carried out in compliance
with the regulations for clinical research of the

Faculty of Medicine of Prince of Songkla University.

Results

One hundred eighty-six patients required
emergency laparotomy during the two-year study
period. Forty-three patients met the inclusion
criteria and were analyzed. Patient demographics

are shown in Table 1.

Table 1 Patient characteristics

Age (years) 35+15
Sex Male:Female 39:4
Mechanism of injury
Blunt injury
Motorcycle crash 17 (40%)
Motor vehicle crash 9 (21%)
Pedestrian hit by car 3 (7%)
Penetrating injury
Gunshot wound 9 (21%)
Stab wound 3 (7%)
Blast bomb injury 2 (5%)

Injury severity score 29+11 (range,16-57)

The initial indications and techniques for
temporary abdominal closure versus outcomes are
listed in Table 2. Most of the patients required
open abdomen management for damage control
surgery (65%). The vacuum pack technique was

commonly used for temporary closure (93%).
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Thirty patients (70%) survived to undergo
abdominal wound closure. Seventeen patients (40% )
underwent fascial closure within 2.6 days (range,
1 to 5 days). Six patients (14%) underwent skin
closure alone and four patients (9% ) required the
bipedicle skin flap technique to close the abdomen.
Three patients (7%) required skin grafting alone to
cover the abdomen, one patient underwent split-
thickness skin graft after a granulation bed had been
achieved through a polyglactin mesh, and the other
two patients underwent split-thickness skin graft
after a granulation bed had been achieved on the
intra-abdominal viscera. The average open abdomen
period before definitive abdominal closure was 4
days.

Thirteen patients (30% ) died before definitive
abdominal closure. The causes of death were
exsanguinating hemorrhage (54% ), multiple organ
failure (31%), and severe brain damage (15%). No
patient died after a definitive abdominal closure.

Abdominal complications developed in 20
patients (47%) during initial hospitalization (Table
3). Deep surgical site infection and intra-abdo-
minal collection frequently occurred after temporary
abdominal closure followed by reopening of the
abdominal wound after closure. Thirteen patients
(30%) were discharged alive with planned ventral

hernias.

Discussion

The present study emphasizes the continuing
challenge for surgeons in providing care to this group
of critically injured patients. The management of
catastrophic abdominal injuries with temporary
abdominal closure, the so-called “open abdomen”,

has gone through various evolutions.'® Among
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Table 2 Indications and techniques for temporary abdominal closure versus outcomes

. Survived .
Survived . Fascial
Number of | . with planned Overall
. with fascial . closure .
patients ventral hernia survival
closure rate
(cases) management (%)
(cases) (%)
(cases)
Indication
Damage control surgery 28 13 6 46.4 67.9
Planned re-operation 6 1 5 16.7 100.0
Inability to close 5 3 1 60.0 80.0
Abdominal compartment syndrome 4 - 1 0.0 25.0
Technique
Skin only/Towel clips closure 2 2 - 100.0 100.0
Vacuum pack 40 15 12 37.5 67.5
Absorbable mesh 1 - 1 0.0 100.0
Total 43 17 13 39.5 69.8

Table 3 Abdominal complications

Cases
Deep surgical site infection 1
Intraabdominal collection 1M
Relaparotomy after closure 6
Skin necrosis 6
Anastomosis leakage 3
Bowel evisceration 2
Enteroatmospheric fistula 1
Abdominal compartment syndrome 1

the many techniques described, the vacuum pack
technique was the most frequently used in this
present study. Placement of the perforated plastic
sheath over the visceral peritoneum helps contain

the viscera and prevents adherence to the abdominal
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wall and allows removal of excess peritoneal fluid.
A surgical towel or gauze placed over the plastic
sheath as an absorptive layer provides support to
the vacuum pack once suction is applied. Tube
drains were placed on the surgical towel or gauze
and covered with an adhesive, iodophor-impreg-
nated polyester drape and then connected to a wall
suction at 80-100 mmHg continuous negative
pressure. Other techniques for temporary closure
of the abdominal wall such as using absorbable
synthetic mesh, towel-clip closure and skin closure
alone were applied rarely in this study.

An absorbable mesh sewn to the fascia to
form a fascial bridge was one of the earliest attempts
to create a tension-free temporary abdominal closure."’
While preventing lateral retraction of the musculo-

fascial layer and allowing for two or three reopening
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without requiring replacement, it is absorbed over
three to four weeks and results in a giant defect for
later reconstruction. Moreover, intestinal fistula from
desiccation of the intestine under absorbable mesh
can still happen. In an open abdomen, this entero-
cutaneous fistula is intractable and often lethal,
because it is very difficult to control and repair.

The towel-clip closure and skin closure alone
are fast and effective for closing the abdominal
wall, but they do not allow sufficient abdominal
expansion to avoid intra-abdominal hypertension
and abdominal compartment syndrome. A number
of studies have reported abdominal compartment
syndrome occurs in 13 to 36 percent of patients
who require damage control surgery, when skin
closure alone or towel clip closure is performed.”*'
These techniques have been abandoned and
supplanted by the vacuum pack technique in our
current surgical practice.

The majority of critically ill trauma patients
requiring temporary abdominal closure in this
study survived. Among the survivors from these
catastrophic abdominal injuries, however, two
opposing processes do take place and deserve
mention. An edematous bowel from massive
resuscitation gradually subsides and offers the
possibility of re-approximation of the abdo-
minal wall. At the same time, the musculo-fascial
edges start to retract laterally and enlarge the
musculo-fascial defect. Also, many series have
documented a fascial closure rate of only 22 to
70 percent in damage control surgery'®, which
possibly reflects a restrictive approach of leaving
a laparotomy wound open at the initial operation

only when it is definitely unavoidable.
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Approximately one-fourth of the patients
receiving primary fascial closure in our study
suffered from fascial necrosis and septic dehiscence.
Excessive tension from a desperate closure of the
abdomen in the face of intestinal contamination
from the initial insult was reasonably responsible
for these complications and similar to other previous
reports.”**' This serious local complication frequently
requires extensive debridement of the abdominal wall
and left the patients with a larger gap in the fascia.
Repeated attempts to approximate the musculo-
fascial edges were not always feasible or appro-
priate, especially in the presence of associated
multiple organ dysfunction syndrome or sepsis.
Moreover, an unprotected bowel is prone to desic-
cation, iatrogenic trauma and fistula formation.

We preferred prompt coverage of the bowel
followed with late abdominal reconstruction
typically six to twelve months from the initial
operation, the so-called “planned ventral hernia”.
Many strategies for early intestinal coverage, once
it becomes clear that definitive musculo-fascial
closure is not possible, have been proposed. The
traditional one was covering the open abdomen
with an absorbable mesh sewn to the musculo-
fascial edges to prevent further lateral retraction
of the abdominal wall. Over the course of two to
three weeks, once granulation tissue fully develops
on the abdominal viscera, skin grafting is
performed.'"" We believe that this strategy still takes
a long time and are concerned that prolonged
granulation on these wounds would contribute to
intestinal wall breakdown. We attempted to serially
close the abdominal skin over the top and bottom

of the laparotomy wound every 24 to 48 hours.
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With this approach we normally achieve total
bowel coverage with endogenous tissue sometimes
with bipedicle skin flaps within one week. We
believe this approach has indeed resulted in a
lower likelihood of intestinal fistulization over the
open abdomen as it appeared in only two percent
in this present study. Though this could be considered
a success, this group of “planned ventral hernia”
accounted for nearly one-third (30%) of the
survivors and will require complex abdominal wall

reconstruction six to twelve months later.

Conclusion

Most trauma patients requiring tempo-
rary abdominal closure survive. Subsequent
primary fascial closure is achieved in nearly a
half of them. Early abdominal wall closure can
reduce fistula formation. A better strategic
management is necessary to maximize the number
of patients undergoing early primary fascial

closure in this challenging condition.
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