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Abstract

The open abdomen (OA) procedure is a significant surgical advance, as part of damage control techniques in
severe abdominal trauma. Its application can be adapted to the advantage of patients with severe abdominal
sepsis, however its precise role in these patients is still not clear.
In severe abdominal sepsis the OA may allow early identification and draining of any residual infection, control any
persistent source of infection, and remove more effectively infected or cytokine-loaded peritoneal fluid, preventing
abdominal compartment syndrome and deferring definitive intervention and anastomosis until the patient is
appropriately resuscitated and hemodynamically stable and thus better able to heal.
However, the OA may require multiple returns to the operating room and may be associated with significant
complications, including enteroatmospheric fistulas, loss of abdominal wall domain and large hernias.
Surgeons should be aware of the pathophysiology of severe intra-abdominal sepsis and always keep in mind the
option of using open abdomen to be able to use it in the right patient at the right time.

Introduction
The open abdomen (OA) procedure is one of the great-
est surgical advances in recent times and may have enor-
mous application in the daily management of critically
ill surgical patients. The OA may be a useful option for
treating patients with abdominal sepsis. However its pre-
cise role in these patients is still not clear.

On the basis of the source and nature of the microbial
contamination, peritonitis can be classified into primary,
secondary and tertiary [1].

Primary peritonitis is a diffuse bacterial infection with-
out loss of integrity of the gastrointestinal tract. It is a
rare condition occurring mainly in infancy, early child-
hood and in cirrhotic patients.

Secondary peritonitis is the most common form of peri-
tonitis and results from loss of integrity of the gastrointes-
tinal tract due to perforation (e.g. perforated duodenal
ulcer) or by direct invasion from infected intra-abdominal
viscera (e.g. gangrenous appendicitis) [2].

Tertiary peritonitis is defined as a severe recurrent or
persistent intra-abdominal infection >48 h after apparently
successful and adequate surgical source control of second-
ary peritonitis [3]. Although it is less common, it may
comprise of a severe systemic inflammation response
[4]. Tertiary peritonitis is associated with microbial
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shift towards nosocomial flora including Staphylococci
coagulase-negative, Candida, Enterococci, Pseudo-
monas, Enterobacter and other opportunistic bacteria
and fungi [3, 4]. Mortality rate in tertiary peritonitis is
very high, ranging from 30 to 64 % [4].

Abdominal sepsis is the host’s systemic inflammatory
response to bacterial or yeast peritonitis [5].

Sepsis from an abdominal origin is initiated by the
outer membrane component of gram-negative organ-
isms (e.g., lipopolysaccharide [LPS], lipid A, endotoxin)
or gram-positive organisms (e.g., lipoteichoic acid, pep-
tidoglycan), as well toxins from anaerobic bacteria [6].
This leads to the release of proinflammatory cytokines
such as tumor necrosis factor � (TNF-�), and interleu-
kins 1 and 6 (IL-1, IL-6). TNF-� and interleukins lead
to the production of toxic mediators [6], which may
cause a complex, multifactorial syndrome that may
evolve into conditions of varying severity and may lead
to the functional impairment of one or more vital or-
gans or systems [7].

Severe sepsis is defined as sepsis associated with organ
dysfunction or tissue hypoperfusion [8]. Whereas, septic
shock is defined as severe sepsis associated with refrac-
tory hypotension despite adequate fluid resuscitation [8].
Previous studies have demonstrated that mortality rates
increase dramatically in patients with severe sepsis and
septic shock [9] and that aggressive treatment of these
patients may improve outcomes [10]. Mortality rates
have recently stabilized due to advances in treatment op-
tions that manage the underlying infection and supports
failing organs, however they remain high [11].

In 2014 the definitive data from the CIAOW study
(Complicated intra-abdominal infections worldwide ob-
servational study) were published [12]. The study de-
scribes the epidemiological, clinical, and treatment
profiles of complicated intra-abdominal infections in a
worldwide context. The overall mortality rate was
10.5 %. Analyzing the subgroups of patients with severe
sepsis and septic shock at hospital admission the mor-
tality rate reached 36.5 %.

There are many risk factors that most commonly
may precipitate severe sepsis and septic shock, includ-
ing advanced age, acquired immunodeficiency syn-
drome, and use of immunosuppressive agents [11].
However, organ failure risk factors generally include
the causative organism and the patient’s genetic com-
position, underlying health status, and pre-existing
organ function [11].

It has been observed that in some patients, peritonitis
may trigger an excessive immune response and sepsis
may quickly and progressively evolve into severe sepsis,
septic shock, and finally to multi organ failure [13].

These patients may benefit from aggressive surgical
treatment and source control following an initial

emergency laparotomy to control the local inflamma-
tory response.

Three strategies in the management of these difficult
patients have been reported [2, 14]:

� Relaparotomy on demand (when required by the
patient’s clinical condition)

� Planned relaparotomy in the 36-48-h post-operative
period (when relaparotomy is planned after first
operation)

� Open abdomen procedure

Choosing the best option is not a simple task. In
2007, van Ruler et al., published a randomized clinical
trial comparing on-demand vs. planned relaparotomy
strategy in patients with severe peritonitis. Patients in the
on-demand relaparotomy group did not have a signifi-
cantly lower mortality rate or major peritonitis-related
morbidity compared with the planned relaparotomy group
but they had a substantial reduction in re-laparotomies,
health care utilization, and medical costs [15]. However
accurate and timely identification of patients who need a
relaparotomy is a very difficult decision-making process.
At present there are no clinical criteria to select patients
for a relaparotomy [14].

Open abdomen procedure (OA), is defined as
intentionally leaving the fascial edges of the abdomen
un-approximated (laparostomy). The abdominal con-
tents are exposed and protected with a temporary cover-
age [16]. The OA technique, when used appropriately,
may be useful in the management of surgical patients
with severe abdominal sepsis (severe sepsis/septic shock)
[17]. However, the role of the OA in the management of
severe peritonitis is still being debated [18].

Robledo et al. compared open versus closed abdomen
procedures in 40 patients with severe secondary periton-
itis [18]. They found no significant difference in mortal-
ity rates (55 % open versus 30 % closed), nevertheless,
the relative risk and odds ratio for death in the open
group (1.83 and 2.85, respectively) led to termination of
the study at the first interim analysis. However, in that
study, the temporary abdominal closure was accom-
plished by a sandwich technique with non-absorbable
mesh sutured to the fascia.

Although current clinical guidelines suggest that OA
technique should not be used routinely, but individual-
ized for each patient with abdominal sepsis [19], OA
may be an important option in surgical management of
severe peritonitis [20].

The management of the OA can be safely achieved
with acceptable outcomes but it remains expensive [21].
Its overuse may potentially lead to increased morbidity,
of which enteroatmospheric fistulas are the most serious
complication [22]. Compared with trauma patients,
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