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Abstract
Introduction: Open abdomen has become a common technique in the management of abdominal sepsis.
We present a series of cases of 12 open septic abdomen treated by using intermittent therapy with intra-abdominal irrigation with a modified VAC- Ulta® associated with ABThera® dressing, comparing with ABThera® dressing suction therapy
alone.
Methods: Pilot prospective study of 12 consecutive patients with temporary abdominal closure for abdominal sepsis. During the initial laparotomy washing of the peritoneal cavity was performed with warm saline. Six patients (Goup 1) were
treated by KCI ABThera® dressing, and keeping constant suction pressure -125 mmHg. For the second group (Group 2) the
mentioned dressing was used, and we performed also intermittent intra-abdominal instillation with modified VAC-Ulta®.
Results: Primary fascial closure was achieved in 100% of patients with instillation therapy, 4 of them in the first change
after 3 days, and the other 2 patients in the second change (6th day). In the group 1, only 3 of them were closed (at 3th, 6th
and 11th day). Two of them remained with the open abdomen and the other one died. In patients with instillation therapy,
there were no intra-abdominal complications after closure.
Conclusions: The results obtained by combining the intra-abdominal instillation therapy with suction seem to be promising, regarding the rate of abdominal closure, reducing the time to primary fascial closure and consequently in fewer complications associated with open abdomen.

Keywords: Vac-Instill; Open Abdomen; Abdominal Sepsis; Negative Pressure Therapy.
Abbreviations: CAT: Temporary Abdominal Closure; ACS: Abdominal Compartment Syndrome; DCS: Damage Control
Surgery; ARSD: Adult Respiratory Distress Syndrome; MODS: Multiple Organ Dysfunction Syndrome.

Introduction
Temporary Abdominal Closure (CAT) is one of the fundamental
tools for the current treatment of Abdominal Compartment Syndrome (ACS) for damage control surgery (DCS) and for severe
abdominal sepsis. Techniques for maintaining open abdomen
have evolved over time, although it is now accepted that therapies
with negative pressure are superior to other therapies in regard to
abdominal sepsis by removing peritoneal fluid rich in proinflammatory mediators, and the best results are seen with pressures of
-125 mmHg [1-3].
In peritonitis, sepsis occurs when an intra-abdominal focus of in-

fection triggers an inflammatory response. This response is characterized by activation of several physiological systems (complement, coagulation, fibrinolysis) and cell populations, (endothelial
cells, leukocytes, monocytes, macrophages and mast cells) and the
release of chemical mediators (oxygen free radicals, histamine, eicosanoids, clotting factors and cytokines). The local inflammatory
response that occurs during sepsis associated to the intestine is
a risk factor for the development of Adult Respiratory Distress
Syndrome (ARSD) as intestinal microcirculation is seriously damaged during septic shock and hemorrhagic shock [4]. This impairment of microcirculation causes tissue hypoxia and alterations in
endothelial and epithelial function [5], an increase in microvascular permeability that determines the appearance of intestinal
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edema and ascites formation, making the damaged intestine an
area of inflammation sworn to ARDS and damage to other organs distance [6, 7].
Kubiak et al., showed that the Multiple Organ Dysfunction Syndrome (MODS) comes from an alteration of the inflammatory
cascade system where the source is a vicious circle with abdominal
start (activation and release of physiological, cellular systems and
chemical mediators triggered) that stars inflammation-damageinflammation, abdominal level first and then systemically [8].
In the other side, with the use of vac therapy associated with instillation (VAC-Ulta, KCI®, San Antonio, Texas) it seems that the
combination of the negative pressure together with the topical
instillation has shown significant reduction in the time of wound
closure compared with the aspiration alone, and even, Tao and
D'Hondt have reported promising results with abdominal surface
irrigation [9, 10].
Moreover, as published Nunes et al., [11], the peritoneal washing
with saline solution has a beneficial effect on the systemic inflammatory response in the context of peritonitis.
We present a series of cases of septic open abdomen with use
of intermittent therapy with intra-abdominal irrigation Ulta®
KCI VAC-modified system associated with ABThera dressing
(KCI, San Antonio, Texas), comparing with vacuum therapy with
ABThera dressing only in a similar group of patients.

Materials and Methods
Technique
This is a retrospective study of 12 patients with temporal abdominal closure for abdominal sepsis (peritonitis secondary to perforated hollow viscera) between January 2013 and January 2015.
In all cases preoperative resuscitation was performed with intravenous fluids, analgesia, antibiotics and decompression by nasogastric tube. The site of the origin of the peritonitis was diagnosed
and treated in all cases during surgery.
During the initial laparotomy washing out of the peritoneal cavity
was performed with warm saline at 38°C. After that, the first six
patients (group 1 comprised between 2013 and 2014) were treated
by KCI AbThera® dressing for open abdomen, maintaining a constant suction pressure of -125 mmHg (Figure 1). For the second
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group of patients (group 2: those treated between 2014 and 2015)
also mentioned the dressing was introduced into the abdominal
cavity and performing the intermittent instillation with VAC-Ulta® (the irrigation catheter, previously multiperforated with scissors, was placed deep within the abdominal cavity, distributing
circular in gutters, to subdiaphragmatic and pelvic level, as shown
in Scheme 1). By programming the device, intermittent flushing
was performed every hour with 250 ml of saline heated to 38 °
C inside the abdominal cavity acting for 5 minutes, after which
the suction to -125 mmHg until the next hour, and the irrigation
restarted again, performing this action until the definitive closure
of the abdomen (Figures 2 and 3).
All patients included in the analysis were over 18 years old, and all
of them had a peritonitis with score equal to or greater than 26
Mannheim Peritonitis Index (12), and no previous abdominal wall
defects before the first surgery. Definitive abdominal closure was
considered primary when it could reach full fascial closure during
the initial hospital stay.
The patient characteristics are shown in Table 1. Of the twelve
consecutive patients, 4 were males and 8 were females.

Results
Four of the six patients treated with instillation and aspiration
group (group 2) were closed during the first change after 72 hours
of the first surgery, finding the abdomen macroscopically clean at
the discretion of the surgeon who performed the operation, while
only one patient of the suction therapy (group 1) it was closed in
the first change after 72 hours (Table 1).
The primary fascial closure was achieved in the 100% of patients
with instillation therapy, 4 of them in the first change after 3 days,
and the other 2 patients in the second shift at 6 days. In the group
1, the definitive closure was achieved only in 3 of them, after 3
days, 6 days and 11 days after the first operation. Two of them
remained with the open abdomen and topical therapy aspiration
and one of them died after 19 days after the first surgery without
closure.
As for complications, one patient with suction therapy presented
an intestinal fistula, and two of them had intra-abominal abscesses who were treated percutaneously.
In patients with instillation therapy, there were no intra-abdominal complications after closure.

Figure 1. Group 1: AbThera® Dressing for Open Abdomen, Maintaining a Constant Suction Pressure of -125 mmHg.
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Figure 2. Group 2: The irrigation catheter, previously multiperforated with scissors, was placed deep within the abdominal
cavity, distributing circular in gutters, to subdiaphragmatic and pelvic level, as shown in Scheme 1). AbThera® dressing for
open abdomen was placed after that in the normal way covering the surface of the bowels.

Figure 3. Group 2: By programming the device, intermittent flushing was performed every hour with 250 ml of saline
heated to 38 ° C inside the abdominal cavity acting for 5 minutes, and after the suction restarted again.

Scheme. The irrigation catheter, previously multiperforated with scissors, was placed deep within the abdominal cavity, distributing circular in gutters, to subdiaphragmatic and pelvic level. AbThera® dressing is placed as the usual way, covering
the surface of the bowels.

AbThera Dressing
Instillation
Tube

Bowels
Instillation Tube

The average of hospital stay in the group with instillation was 16
days, and it was 33 days for the group without instillation.

Discussion
Negative aspiration therapy has been widely used for the treatment of complex wounds. The benefits of this therapy have been
documented are improved tissue perfusion, promoting granulation tissue and reduction of edema, and bacterial clearance [13].
The combination of this aspiration therapy with instillation has

shown very good results in the treatment of wounds, and also in
the open abdomen treatment for infection control surface in this
context [10].
Though this is not a prospective randomized study, the results
obtained by combining the intra-abdominal instillation therapy
and aspiration with AbThera dressing seem to be promising in
terms of the improvement in the rate of abdominal closure, reducing the time to get closing and therefore reducing the number
of complications associated with prolonged open abdomen, although it should be noted that this is a small number of patients
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Table 1. Patient Characteristics.

Number of patients
Hospital stay
Number of patients with primary fascial closure
Average time for primary fascial closure (only those
with primary closure)
Abdominal complications
Death

Group 1
(suction therapy group)
6
33 days
3 patients (50%)
6’7 days

Group 2 ( suction +
instillation therapy group)
6
16 days
6 patients (100%)
4 days

Intestinal fistula: 1
Intra-abdominal abscess: 2
1

Intestinal fistula: 1
Intra-abdominal abscess: 0
0

and more studies are necessary to confirm the results.

Conclusion
The results obtained by combining the intra-abdominal instillation therapy with suction seem to be promising, regarding the
rate of abdominal closure, reducing the time to primary fascial
closure and consequently in fewer complications associated with
open abdomen, but prospective randomized studies are needed.
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