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a  b  s  t  r  a  c  t

INTRODUCTION:  Despite  the  numerous  advances  in  recent  years,  severe  abdominal  sepsis  (with  associ-
ated organ  failure  associated  with  infection)  remains  a serious,  life-threatening  condition  with  a  high
mortality  rate.  OA  is  a viable  alternative  to  the previously  used  scheduled  repeat  laparotomy  or  contin-
uous  peritoneal  lavage.  The  use  of  Negative  Pressure  Wound  Therapy  (NPWT)  has  been  described  as  a
successful  method  of  management  of  the open  abdomen.  Adding  instillation  of  saline  solution  to  NPWT
in  a programmed  and  controlled  manner,  could  offer the  clinician  an  additional  tool  for  the management
of  complex  septic  abdomen.
OBJECTIVES:  To explore  if the concept  of  active  two-way  therapy  (Negative  pressure  wound  therapy  with
instillation  or  NPWT-I)  yields  superior  control  of  underlying,  life-threatening  abdominal  infections  and
its effects  on  survival  and  morbidity  in  patients  with  severe  abdominal  sepsis  when  management  with
an  open  abdomen  is required.
METHODS:  A retrospective  review  of 48  patients  with  severe  abdominal  sepsis,  who  were  managed  with
and  open  abdomen  and  NPWT-I  was  performed.  NPWT-I  was  initiated  utilizing  the  same  parameters
on  all  patients,  this  consisted  of  cycles  of instillation  of saline  solution,  which  was  removed  through
negative  pressure  after  a short  dwell  period.  We  observed  the  effects  on  primary  fascia  closure  rate,
mortality,  hospital  and  SICU  length  of  stay  and associated  complications.
RESULTS:  Our  patient  group  consisted  of 20 (42%)  males  and  28  (58%)  females.  Average  age  was  48  years.
Mortality  in  these  patients  was  attributed  to pulmonary  embolism  (n  =  1),  acute  renal  failure  (n =  2)  and
cardiopulmonary  arrest  (n =  1).  Average  total  hospital  stay  was  24  days,  and  stay  in the  SICU  (n =  26)
averaged  7.5  days.

No  acute  complications  related  to  the  NPWT-I.  All patients  presenting  with  abdominal  compartment
syndrome  resolved  after initiation  of the  NPWT-I.  A  total  of  46  patients  (96%)  patients  achieved  fascia
closure  after  NPWT-I  therapy  after  an  average  of  6  days.  Four  patients  (8%) died  during  the  course  of
treatment  of causes  unrelated  to NPWT-I.
CONCLUSION:  This  therapy  showed  added  benefits  when  compared  to  traditional  methods  such  as  ¨Bogota
bag̈,  Wittmann  patch,  or NPWT  traditional  in  the  management  of  the  open  abdomen  pertaining  to  severe
abdominal  sepsis.

NPWT-I  in  patients  with  severe  abdominal  sepsis  had  promising  results,  since  we  obtained  higher  fascia
closure  rates,  lower  mortality  and  reduced  hospital  and  ICU  length  of  stay  with  no complications  due  to
this therapeutic  approach.

©  2016  The  Authors.  Published  by Elsevier  Ltd  on  behalf  of IJS  Publishing  Group  Ltd.  This  is an  open
access  article  under  the CC BY-NC-ND  license  (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Despite numerous advances in recent years, severe abdominal
sepsis (organ failure associated with infection) remains a serious,
life-threatening condition with a high mortality rate. Because of
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breakthroughs in trauma care that require damage control surgery,
the use open abdomen (OA) management has increased in scope
and complexity.

In non-coronary ICU’s, severe sepsis (SS) is considered the main
cause of death. In the USA alone, 900,000 cases of SS are diagnosed
every year and it causes 210,000 deaths every year. In Europe, the
number of deaths per year is 150,000 [1,2].

Peritonitis remains the main cause of developing SS, and up to
11% of patients admitted to the surgical ICU progress to this state

http://dx.doi.org/10.1016/j.ijscr.2016.11.024
2210-2612/© 2016 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).

dx.doi.org/10.1016/j.ijscr.2016.11.024
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2016.11.024&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:drsibaja@usanjudas.ac.cr
dx.doi.org/10.1016/j.ijscr.2016.11.024
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


CASE  REPORT  –  OPEN  ACCESS
P. Sibaja et al. / International Journal of Surgery Case Reports 30 (2017) 26–30 27

due to a previous intra-abdominal infection [3]. Currently, mortal-
ity rates for intra-abdominal sepsis ranges between 30% and 40%
[4,5].

During the past two decades, there has been a paradigm shift
toward management of patients with severe abdominal sepsis by
OA as a viable alternative to the previously used scheduled repeat
laparotomy or continuous peritoneal lavage [6], as to deal with
or prevent recurrent infection. In addition, it is well established
that the visceral or retroperitoneal edema secondary to shock and
reperfusion, may  increase intra-abdominal pressure to dangerous
levels, leading intra-abdominal hypertension and organ dysfunc-
tion [7]. Patients with this constellation of symptoms must have
their abdomens left temporarily open to allow for visceral and renal
perfusion as well as adequate pulmonary function.

Negative pressure wound therapy (NPWT) is one of a variety
of techniques used to manage the OA. NPWT was initially intro-
duced in 1996 [8], with the intention of treating chronic soft tissue
wounds. Later, it found its way into the treatment options of open
abdomen. NPWT with Instillation (NPWT-I) has become a variant
of this method. Although this technique was not intended for treat-
ment of open abdomen, its potential as a new therapeutic tool,
incited us to use it in patient with a septic open abdomen, and
we have continued utilizing this technique thereafter.

In this report, we describe our use of negative pressure wound
therapy as delivered by V.A.C.

®
Therapy (KCI USA, Inc., San Anto-

nio, TX) in addition to timed, automated instillation of saline in the
management of patients with SS.

2. Overview

Historically, the OA was treated with simpler approaches such
as “Bogota bag” [9], Wittmann Patch [10] and Barker’s vaccum
Pack [11], which yielded a variety of complications [12] such
as marked adhesion formation, development of enteric fistula,
non-quantifiable loss of fluids, evisceration, hemorrhage, contam-
ination of the abdominal cavity surgical wound (especially when
in proximity to stomas), spread of bacteria into the ICU and ward
environment, and a high rate of subsequent ventral hernias. Dif-
ferent methods of temporary abdominal closure (TAC) have been
developed to protect the temporary open abdomen and decrease
complications [12,13].

NPWT resulted in greater rates of fascia closure [14,15] obviat-
ing the need for subsequent hernia repair in many patients [16].
The utility of this technique is not limited to the early postopera-
tive period, but can be successful in for up to 3–4 weeks after the
initial operation [17]. Recent large scale studies have reinforced the
benefits of NPWT as compared to other TAC methods [18], and it’s
early application has been showed to be beneficial [17].

Peritoneal negative pressure therapy (PNPT) decreases systemic
inflammation and organ damage [19]. PNPT served to evacuate a
significantly greater volume of ascites than passive drainage. Sys-
temic inflammation as measured by serum levels of TNF-I, IL-1 and
IL-6, was significantly reduced in the PNPT group and was asso-
ciated with significant improvement in histology of the intestine,
lung, kidney, and liver [20]. Efficacy was attributed in part to an
attenuation of peritoneal inflammation by the removal of cytokines
and other biochemical mediators in the ascitic fluid [19]. Interrup-
tion of peritoneal hemolymphodynamics via controlled vacuum
aspiration appears to decrease entry of inflammatory mediators
into the blood stream, thereby possibly limiting systemic inflam-
mation [21]. The clinical implication of these studies was that
because sepsis/trauma results in an inflammatory ascites that may
perpetuate organ injury; removal of the ascites can break the cycle
and decrease organ damage via source control [19].

The primary goal of TAC is to create a tension-free closure of the
abdomen without increasing intra-abdominal pressure. Attempt-
ing primary fascia closure under tension in patients with extensive
abdominal wall and intra-abdominal organ edema, is associated
with an increased incidence of multiple organ failure (MOF), necro-
tizing abdominal wall infections, and mortality [7]. The optimal
method of TAC should contain and protect the contents of the
peritoneal cavity from external contamination and injury, preserve
fascia; minimize desiccation and damage to viscera, remove and
quantify third space fluid; prevent loss of domain, lower bacte-
rial count, inflammatory response, keep patient’s abdominal wall
skin dry and intact; preserve the integrity of the abdominal wall,
be simple to perform and maintain, provide ease of reentry and
have minimal adverse physiologic effects [13,22,23]. Various TAC
methods have been subject to multiple studies, and their advan-
tages and disadvantages are known [24], but are too numerous to
cite. Although no prospective randomized studies are available to
compare effectiveness of various TAC techniques as compared to
NPWT-I, some evidence exists that shows a beneficial effect of this
technique in the management of complex abdominal pathology
[25].

3. Methods

A retrospective review was  performed of 48 patients with clear
indication for open abdomen management due to severe abdomi-
nal sepsis that were treated with NPWT-I between November, 2007
and November, 2008 by the SICU team of the Hospital Mexico, in
San Jose, Costa Rica. The following criteria were utilized in the selec-
tion of patients who would receive this treatment: Björck open
abdomen class 2b or greater [24], patients with an APACHE score
of 12 or greater at admission with a diagnosis of abdominal sepsis,
with contamination or with secondary generalized peritonitis. All
other patients that required management with an open abdomen
who did not meet the previously expressed criteria were excluded
from our study.

The scope of our study involves only the use of NPWT-I in
regards to the management of intra-abdominal sepsis, other con-
siderations such as abdominal closure, management of abdominal
compartment syndrome and other associated conditions are not
fully address and are not the main consideration of this paper.

Our study group consisted of 20 males and 28 females, with ages
between 22 and 76 years, in whom the infectious source was found
but not controlled during the first intervention and management
via OA and abdominal cavity washout for residual contamination
was scheduled. All patients selected received NPWT-I. The pro-
cedure was  performed by applying a sterile abdominal dressing,
which consists of a fenestrated soft plastic non-adherent layer
with enclosed central foam, which is placed on the surface of
the viscera. Then, two layers of V.A.C. GranuFoam

®
dressings are

applied over the plastic layer, the first layer in direct contact with
the non-adherent plastic and located inside the abdominal cavity
under the edges of the incision and the second, is placed directly
in the abdominal incision filing the exact space of the wound
opening (Fig. 1). Finally, a transparent adhesive is placed over the
GranuFoam

®
and the wound to seal the abdominal cavity. A 1-inch

diameter orifice is cut off the plastic seal on the lower or caudal
area of the wound to connect a Sensa T.R.A.C.

®
adhesive pad, which

will serve as the outflow tubing, that will be later connected from
the dressing to the canister in the negative pressure device. Before
the final connection is made, test of the integrity (seal) of the vac-
uum system must be performed by connecting a sterile suction
tube to the wound system, and thus guaranteeing that no leaks are
present. Finally, a second 1-inch dressing is placed over the wound
to adhere the instillation tubing, which is later connected to a saline
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