
Ann R Coll Surg Engl 2009; 91: 681–687 681

Introduction

Immediate closure of the abdominal wall following laparo-
tomy may not be possible or desirable, particularly in
patients with a severe abdominal catastrophe such as dif-
fuse peritonitis, necrotising pancreatitis or trauma.
Attempting to close the abdomen in such cases may result
in potentially life-threatening intra-abdominal compart-
ment syndrome. In such circumstances, it is preferable to
leave the abdominal wall open initially as a laparostomy.
The use of laparostomy following damage-control sur-

gery is well established,1–3 but the open abdomen is com-
plex to manage and is itself associated with considerable
morbidity and mortality rates in excess of 25%.4 Various
measures for managing the open abdomen have been
described such as the use of prosthetic mesh, the Bogota
bag and Wittman’s patch.1,5 Ideally, any temporary abdomi-
nal closure device should be able to contain the visceral
contents, actively remove exudates, quantify third space

losses, promote granulation tissue and aid subsequent
abdominal closure. None of these temporary measures
available to date satisfy all these requirements; therefore, a
‘gold standard’ technique for laparostomy management has
remained elusive.4,6,7

Negative pressure therapy has become established in the
management of ‘slow-to-heal’ superficial wounds. In addi-
tion, considerable evidence exists in the literature sur-
rounding the role of using vacuum-assisted negative pres-
sure dressings to achieve abdominal closure following trau-
ma. However, relatively few prospective studies have been
published evaluating the use of negative pressure therapy
to achieve abdominal closure following surgery for intra-
abdominal sepsis. A total of 144 patients, who had negative
pressure dressings applied to aid in closure of abdominal
wounds, were included in five studies.8–12 Abdominal clo-
sure was ultimately achieved in 52% of the cases (range,
31–75%). Fistula rates were 16% (range, 6–21%) and the
overall mortality rate 30%.
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ABSTRACT

INTRODUCTION To report our initial experience of laparostomy and immediate intra-abdominal vacuum therapy in patients with
severe peritonitis due to intra-abdominal catastrophes.
PATIENTS AND METHODS Twenty-seven patients underwent emergency laparotomy and laparostomy formation with the applica-
tion of immediate intra-abdominal TRAC–VAC® therapy (male:female ratio, 1:1.2; median age, 73 years; range, 34–84 years).
Predicted mortality was assessed using the P-POSSUM score and compared with clinically observed outcomes.
RESULTS Ten patients (37%) with a mean predicted P-POSSUM mortality of 72%, died of sepsis and multi-organ failure.
Seventeen patients (mean P-POSSUM 48% expected mortality) survived to discharge. One patient with pancreatitis died from
small bowel obstruction 1-year post discharge, two patients developed a small bowel fistula. One patient had an allergic reac-
tion to the VAC dressing. Our patients, treated with laparostomy and TRAC VAC therapy, had a significantly improved observed
survival when compared to P-POSSUM expected survival (P = 0.004).
CONCLUSIONS Laparostomy with immediate intraperitoneal VAC therapy is a robust and effective system to manage patients
with intra-abdominal catastrophes. There were significantly improved outcomes compared to the mortality predicted by
P-POSSUM scores. Damage control surgery with laparostomy formation and intra-abdominal VAC therapy should be considered
in patients with severe peritonitis.
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Animal models have demonstrated an increase in cell
division, proliferation and angiogenesis, factors crucial for
effective healing, in wounds which are treated with vacuum
therapy.13,14 The negative pressure enhances tissue perfu-
sion, promotes local blood flow and tissue oxygenation, and
stimulates the formation of granulation tissue. There is also
evidence that the accumulation of chronic wound fluid
inhibits cell proliferation,15 and that this inhibition is
reduced when the wounds are exposed to negative pressure
therapy, which actively removes such exudates.
We present our initial experience using a negative pres-

sure laparostomy system, for patients who have suffered an
intra-abdominal catastrophe and were at risk of developing
abdominal compartment syndrome.
We have performed laparostomy with immediate appli-

cation of intraperitoneal vacuum therapy and found it to be
a robust technique that satisfies many of these require-
ments. TRAC–VAC® refers to the vacuum-assisted closure
device, for the application of negative pressure therapy to
laparostomy wounds (Kinetic Concepts Inc. (KCI) Medical,
San Antonio, TX, USA).

Patients and Methods

Between March 2003 and August 2008, a prospective data-
base, containing all patients undergoing laparostomy for-
mation, was established. Patient demographics, presenting
diagnosis, individualised P-POSSUM scores, intra-operative
findings and surgical procedures undertaken were record-
ed. Details of subsequent interventions, complications and
outcomes were documented.
All patients were resuscitated with intravenous fluids

and had an in-dwelling urethral catheter, nasogastric tube
and antibiotic therapy prior to surgery. The decision was
made in the operating theatre by the senior surgeon in
attendance that it would be preferable to perform a laparos-
tomy rather than to attempt primary abdominal closure.
The reasons for this were variable but included the follow-
ing: (i) approximation of the fascia was impossible; (ii)
damage control surgery with planned relaparotomy had
been performed and a second early repeat laparotomy was
planned for definitive treatment; or (iii) there was an
attempted initial fascial closure in theatre but physiological
parameters deteriorated suggesting the patient was at sig-
nificant risk of abdominal compartment syndrome.
The P-POSSUM score, initially designed for risk adjusted

audit, is used ubiquitously in general surgical practice in
the UK not only for audit, but also for institutional and sur-
geon-specific performance and for aiding informed consent.
Our observed outcomes were compared to expected out-
comes as predicted by the P-POSSUM score, using standard
statistical analysis. P-POSSUM scores are individualised and

specific for a particular patient depending on individual
patient factors. Therefore, each patient’s observed P-POSSUM
was compared with their individualised patient outcome.
Temporary abdominal closure was achieved with the use

of the TRAC–VAC® system. The dressing system contains an
encapsulated, non-adherent, polyurethane foam. The foam
is enclosed in a fenestrated bilayer dressing that allows
fluid and effluents to be sucked towards the central foam
whilst maintaining a protective wrapping around the bowel.
The dressing is placed over the exposed bowel and wrapped
around it to contact with the visceral and parietal peri-
toneum. A second piece of foam was cut to match the size of
the laparostomy and placed to contact the edges of the
abdominal wall. This was followed by application of a semi-
occlusive drape over the abdominal wound. A small, 2-cm
hole was made in the drape and a suction pad applied. This
was then connected to the suction device and set to a sub-
atmospheric pressure of 125 mmHg using continuous ther-
apy mode to maintain this pressure. If the patient had had a
stoma fashioned, an occlusive dressing was placed over the
stoma and a small window then cut in it to allow the appli-
cation of a stoma bag on top. This avoided losing suction to
the main wound. Laparostomy inspections were made in
theatre every 24–48 h as required individually, and new
dressings re-applied afterwards. At inspection, if the
patients’ physiological and pathological conditions were
favourable, delayed primary closure of the abdominal wall
was attempted. If sutured abdominal wall closure was ulti-
mately not possible, often as a result of lateral contracture
of the abdominal wall muscles, treatment with ‘intraperi-
toneal’ negative pressure therapy was continued until such
time that the bowel was ‘fixed’ and free evisceration of the
intestine would not occur. The wounds were then matured
to heal by secondary intention, either using a wound man-
ager stoma bag (e.g. DermaSure® wound management sys-
tem [ADI Medical Ltd, Sunny Hollow, Handleton Common,
Lane End, Bucks, UK]), or with further on lay negative pres-
sure therapy without the intraperitoneal fenestrated dress-
ing of the TRAC–VAC® system. In these cases, Mepitel dress-
ings (Direct Medical Inc., Alabaster, AL, USA), a porous,
semi-transparent, low adherent wound contact layer, con-
sisting of a flexible polyamide net coated with soft silicone,
were placed over the exposed abdominal contents and
around the skin edges of the wounds before applying the
foam dressing on top. The wounds were allowed to heal by
secondary intention until completely epithelialised.
We chose to compare our observed outcomes against

expected outcomes using the P-POSSUM scoring system.
The P-POSSUM system, originally described by Copeland et
al.16 and subsequently modified with the ‘Portsmouth pre-
dictor’, has been shown to be a valid and reliable model for
the prediction of morbidity and mortality based on 12 phys-
iological and 6 operative parameters.16,17
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Results

Between March 2003 and August 2008, 27 patients with
severe diffuse intra-abdominal sepsis underwent laparoto-
my and laparostomy formation with immediate application
of negative pressure – vacuum assisted therapy. There were
13 men and 14 women, median age 73 years (range, 34–84
years). Mean ASA score was 3.75 (median, 3; range, 2–5).
The causative pathologies leading to laparostomy forma-

tion are shown in Table 1. Eight patients had perforated sig-
moid diverticular disease (Hinchey grades 3 and 4) and one
patient had a perforated colonic carcinoma. Three patients
had the diseased sigmoid colon immediately resected with-
out formation of an anastomosis or stoma: the ends of the
colon proximal and distal to the resected segment being sta-
pled off (damage-control surgery). One of these patients
subsequently had a delayed primary anastomosis and clo-
sure of the abdominal wall. Two had an end colostomy fash-
ioned (Hartmann’s procedure) at their second-look laparo-
tomy. The remaining six patients underwent a Hartmann’s
procedure and laparostomy at the initial laparotomy.
Six patients had laparostomy formation following sur-

gery for an anastomotic leak. Five of these patients had pre-
viously undergone an anterior resection for rectal cancer,
none of which had had defunctioning ileostomies. One
patient suffered an anastomotic leak following reversal of a
Hartmann’s procedure. All this group underwent a laparo-
tomy and extensive pelvic washout and all were defunc-
tioned with an end colostomy.
One patient with necrotising pancreatitis (secondary to

alcohol) and infected pancreatic necrosis, underwent a
pancreatic necrosectomy, and laparostomy formation.

Six patients underwent surgery for small bowel perfora-
tion. Two of these were secondary to small bowel
ischaemia. Two patients had multiple perforations in areas
of acute Crohn’s disease and one patient suffered an iatro-
genic small bowel injury, presumably secondary to a
unseen diathermy injury, following laparoscopic surgery for
rectal carcinoma. One patient suffered an unrecognised
iatrogenic bowel injury during a laparoscopic cholecystec-
tomy. All the patients underwent abdominal washout and
small bowel resection. Five patients had a primary small
bowel anastomosis; one patient, with severe peritoneal con-
tamination, had the diseased bowel resected and the bowel
ends stapled off. A delayed primary anastomosis was per-
formed at second-look laparotomy.
One patient developed signs of compartment syndrome

following an emergency splenectomy for trauma and pri-
mary closure. At re-look laparotomy, the abdomen was
washed out, a cholecystectomy was performed as acalulous
cholecystitis was evident and the topical negative pressure
laparostomy dressing was applied.
One patient suffered a deep wound dehiscence having

previously undergone a laparotomy for perforated necrotic
appendicitis with faecal peritonitis. One patient had biliary
peritonitis and had suffered a leak from a cholodoco-duode-
nal anastomosis, which had been constructed during open
surgery for cholangitis secondary to impacted distal com-
mon bile duct stones, in a patient with abnormal biliary
anatomy who had undergone two failed endoscopic retro-
grade cholangiopancreatography procedures. One patient,
had a massive pyosalphinx with diffuse peritonitis and
underwent a salpingectomy and abdominal washout. One

Diagnosis Number Mortality

Perforated diverticular disease 8 2
Perforated sigmoid carcinoma 1 0
Bowel anastomotic leaks 6 3
Necrotising pancreatitis 1 1
Small bowel perforation 6 1
Abdominal compartment syndrome
following emergency splenectomy 1 1
Perforated appendicitis 1 0
Biliary peritonitis following
cholodochoduodenal anastomosis 1 1
Large pyosalpinx 1 0
Ischaemic colon secondary
to C. difficile infection 1 1

Table 1 Intra-operative diagnosis and outcome

Figure 1 Observed versus predicted cumulative mortality.
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patient underwent a laparotomy, subtotal colectomy and
laparostomy formation, for ischaemic pseudomembranous
colitis secondary to proven Clostridium difficile infection. In
this case, there was severe diffuse generalised peritonitis
and retroperitoneal sepsis.
Of the 27 patients who underwent laparostomy with

immediate application of negative pressure laparostomy, 10
patients (37%) with a mean P-POSSUM predicted mortality
of 72% (median ASA 4) died on the same admission (Fig. 1).
The remaining 17 patients survived to discharge (mean pre-
dicted P-POSSUM mortality rate 48%, median ASA 3), 16
patients are available for long-term follow-up. Of the 17
patients surviving to discharge, an average of four re-look
laparotomies and ‘change of dressing’ were performed
(Table 2).
In five patients, the wound was deemed suitable for

sutured closure at one of the second-look laparotomies.
Four wounds were sutured using a mass closure technique
and one was closed using interrupted deep tension sutures.
Two of these patients had suffered small bowel perforations
in areas of ischaemia, and had undergone a limited bowel
resection and anastomosis. One patient had his abdominal
wound closed 4 days following initial surgery; the second
patient had his wound closed at 6 days. A further, young
patient, who had been found to have suffered multiple small
bowel perforations in an area of acute inflammatory bowel
disease, underwent a limited right hemicolectomy and had
his wound closed, during his first re-look laparotomy, 48 h
following initial surgery. One of the patients, who had suf-
fered an unrecognised iatrogenic small bowel injury during
laparoscopic rectal resection, was closed with interrupted
deep tension sutures, during his third re-look laparotomy, 6
days following initial surgery. A further patient, found to
have a large pyosalpinx, underwent delayed primary clo-
sure of her abdominal wound during her first re-look pro-
cedure, following a further wash-out.
Patients in whom delayed primary closure of the abdom-

inal wall was achieved were statistically younger (P = 0.03)
but no difference in their presenting P-POSSUM scores was
found. No patient with large bowel pathology achieved pri-
mary closure of the abdominal wound. There were no
wound dehiscences following delayed primary abdominal
wall closure in our series.
In the remaining 12 patients, the wound was left to gran-

ulate and heal by secondary intention. As the wounds
healed and decreased in size, the dressings were changed
for a ‘mini vac’ system, which in some instances, were man-
aged in the community.
For this group, the average time to achieve ‘closure’ (dis-

continuation of mini VAC therapy) was 6 weeks. Although
the wounds at this stage had significantly contracted, had
healthy granulation tissue and were dry from secretions,
complete epithelialisation had not always been achieved.

The majority of these patients were further managed in the
community and, as such, we do not have data pertaining to
time of complete wound epithelialisation. No patients from
our series required split skin grafting to achieve ultimate
wound closure. Split skin grafts may have reduced the heal-
ing time in some cases, but was not used in any of the
patients in this series.
Two patients (11%) developed enterocutaneous fistulas

whilst on negative pressure therapy. One fistula was discov-
ered during a second-look laparotomy. The defect in the
small bowel was closed and the laparostomy wound subse-
quently healed by secondary intention. The patient survived
and had no evidence of fistulation 6 months later. A second
patient, who had undergone a small bowel resection and
anastomosis, developed a low output fistula, which was
managed conservatively and closed without requirement
for further surgical intervention.
One patient developed a mild allergic reaction to the

dressing drapes. This was not sufficient enough to warrant
discontinuation of the negative pressure treatment.
Two patients were returned to theatre earlier than

planned. This was because of lifting of the adhesive parts of
the occlusive drapes and failure of the dressing to maintain
constant negative pressure, causing small bowel eviscera-
tion. On both occasions, the bowel was inspected and was
viable. It was returned to the abdominal cavity and a new
dressing applied. Both patients recovered without further
incident. Both these patients were obese and inability to
maintain the negative pressure of the vacuum dressing was
likely due to difficulties in maintaining the contact of the
adhesive drapes to the abdominal wall skin, especially in
the skin folds and in the groin creases.
In our series, there are no patients who have developed

a ventral hernia that has required subsequent corrective
intervention.
Applying the P-POSSUM scoring system to our patient

series, we might have expected 15 deaths from our 27
patients (Fig. 1). However, we observed only 10 deaths.
Four patients, out of a total of nine, with P-POSSUM scores
of over 75% predicted mortality, survived to discharge (i.e.
44% observed survival in patients with P-POSSUM scores
> 75%).
We performed a randomisation test on the data by com-

paring the P-POSSUM scores with observed outcomes using
a Bernouilli distribution test to simulate datasets of the
expected survival for each of the 27 patients. Using this sta-
tistical technique, we generated 999 data sets; only 3 of
these datasets had better survival rates than the observed
data. By including the observed data set, only 4 sets predict-
ed a survival rate of 10/27 or better. By performing a one-
tailed test at P = 0.004, we can, therefore, conclude that the
observed survival rate was significantly better than predict-
ed by the P-POSSUM (P = 0.004).
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Discussion

Primary abdominal wall closure following laparotomy is not
always possible or advisable, especially in situations such as
damage-limitation surgery, where it may precipitate car-
diorespiratory, gastrointestinal and renal dysfunction sec-
ondary to abdominal compartment syndrome. The role of
laparostomy in these circumstances is well established.
Laparostomy management presents a formidable challenge
and, in itself, is associated with significant morbidity and
mortality in excess of 25%.18

Various methods for managing laparostomies have been
described.6,19,20 Many of these are difficult to apply and
somewhat cumbersome to manage. There is a requirement
for a temporary closure device that is not only simple to
apply, but also actively removes wound and visceral exu-
dates, promotes tissue granulation, minimises complica-
tions, and provides mechanical containment of abdominal
contents. We have found that intraperitoneal vacuum-
assisted therapy largely fulfils these criteria. In our series of
patients with a severe intra-abdominal catastrophe man-
aged by laparostomy with immediate application of nega-
tive pressure therapy, there was a statistically significantly
improved survivability when compared to expected out-
comes as predicted by P-POSSUM scores.
Some authors, however, have found that the P-POSSUM

scoring system has a tendency to over-predict morbidity
and mortality, and that this over-prediction is particularly
pronounced in the elderly, low-risk and elective surgical
cases,21,22 which has resulted in various specialty specific
modifications to the original scoring system (v-POSSUM, cr-
POSSUM). However, a wealth of published studies have
compared the available surgical scoring systems, particu-
larly in the context of emergency and damage-control sur-
gery, concluding that the P-POSSUM system is a robust scor-
ing system which accurately predicts outcome.23,24

Although the precise mechanism by which negative
pressure therapy works remains unclear, many authors
believe that by actively removing excess interstitial fluid,
the system improves local blood supply, bringing with it the
oxygen and nutrients that are essential for effective tissue
repair.17 Studies have shown that vacuum therapy is associ-
ated with a decrease in wound sepsis, possibly by lowering
the bacterial load in the wound.14 By applying sub-atmos-
pheric pressure, negative pressure therapy brings about the
collapse of the foam placed between the wound edges.
Banwell et al.18 suggest that this centripedial force promotes
tissue granulation at the wound/foam interface.
In addition to promoting wound granulation, the nega-

tive pressure laparostomy system allows for the contain-
ment of the abdominal contents, whilst permitting drainage
of purulent material and exudates between its interstices. It
proved particularly popular in the ITU, where it was easier

for nursing staff to look after than a traditional wound manag-
er laparostomy bag, which we had routinely used previously.
Damage-control surgery was performed on three

patients having suffered perforated diverticular disease and
one patient who suffered a small bowel perforation with
gross peritoneal contamination. The decision to perform
damage-control surgery was taken jointly by the senior sur-
geon, anaesthetist and/or intensivist in attendance. The
decisions were based on the haemodynamic status of the
patient under anaesthetic (i.e. need for short operative
time), hostile intraperitoneal conditions for primary anasto-
mosis, severe peritoneal contamination rendering subse-
quent undrained intra-abdominal sepsis likely, prediction of
significant risk of abdominal compartment syndrome by
experienced clinicians (i.e. distended bowel, high ventila-
tion pressures on attempted abdominal closure) and urgent
requirement to reverse negative physiological responses to
pathological and surgical trauma (i.e. coagulopathy,
hypothermia, acidosis). We believe, particularly in patients
with severe perforated diverticular disease, the added oper-
ative time to mobilise the descending colon and splenic
flexure to fashion a stoma, which is unlikely to function for
some time postoperatively, is sometimes not good use of
this critical time. We feel that these patients benefit more
from damage-control surgery and laparostomy formation
followed by prompt admission to intensive care, institution
of invasive monitoring and organ support, and correction of
deranged physiology, blood clotting, etc. Return to theatre
can be performed on an ‘elective’ basis following physiolog-
ical optimisation, possibly by a specialist colorectal sur-
geon, for further peritoneal wash-out, end stoma formation.
If the intra-abdominal conditions have improved signifi-
cantly enough, primary anastomosis and delayed primary
closure of the abdominal wall may be possible.
The manufacturers recommend return to theatre for

dressing changes every 48–72 h. In practice, we found that
we had to perform re-look surgery slightly sooner in our
patient series (24–48 h). Occasionally this was unplanned,
due to failure of the laparostomy dressing resulting in a loss
of negative pressure or, in one case, evisceration of abdom-
inal contents. Other indications for early return to theatre
(< 48 h) included: (i) on-going, high-volume drainage of gross-
ly infected fluid; and (ii) deterioration of patients’ condition
thought to be due to further intra-abdominal pathology.
All dressing changes in our study were performed with

sterile conditions in an operating theatre, under general
anaesthesia. For the first dressing change, the majority of
patients were still intubated on the intensive care unit,
meaning transfer to theatre for dressing change was rela-
tively straight forward. Following extubation, we elected to
perform all further dressing changes under general anaes-
thesia until the ‘intraperitoneal’ component of the dressing
could be avoided. Although we have no experience of
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changing ‘intraperitoneal’ laparostomy dressings ‘on the
ward’ without anaesthesia or sedation, we feel this would
be distressing for the patient and may hamper extensive
abdominal lavage. More recently, we have begun to replace
the intraperitoneal dressings for the Blue Sky Medical
V1STA® (Smith & Nephew Ltd, UK) negative pressure dress-
ing, a superficial vacuum therapy device, when delayed pri-
mary closure is deemed not possible, for maturation of the
laparostomy wound. The V1STA dressing utilises a slightly
lower negative pressure, and can be changed on the ward
environment, negating the requirement for a return to the-
atre and further anaesthetics, in appropriate patients who
have been fully counselled. We elect to use an intraperi-
toneal dressing initially,
We report two patients (11%) who developed a small

bowel fistula related to the topical negative pressure dress-
ing. Fistulas have been reported in up to 25% of patients
who have had other types of laparostomy management.18,19

Fistulas are attributed to desiccation and erosion of the
bowel wall, possibly as a result of adhesions with the under-
lying dressing.20

Rao et al.12 reported a 20% incidence of fistula develop-
ment in their series of patients with open abdomens treated
with negative pressure therapy; of these patients 66% even-
tually died. They recommended caution in the use of nega-
tive pressure dressings, particularly where a bowel anasto-
mosis has been performed or enterotomies have been
closed.12 In our experience, one patient, who had under-
gone a Hartmann’s procedure, was noticed to have a small
enterotomy in a portion of small bowel in close proximity to
the dressings, during a re-look laparotomy. The enterotomy
was closed and the patient recovered without evidence of
fistulation. The second patient, who had suffered an iatro-
genic small bowel injury and undergone a bowel resection
and anastomosis, developed a low output enterocutaneous
fistula, after the intraperitoneal component of the dressing
had been discontinued and the wound was being managed
with superficial negative pressure dressings. A fistulogram
was performed and the distal bowel was catheterised by
interventional radiology, to utilise the distal bowel limb for
enteral nutrition. The fistula closed following discontinua-
tion of feeding without the need for surgical intervention.
The patient remains well at 18-month review.
The KCI negative pressure laparostomy system employs

a polyurethane-coated, fenestrated dressing for placement
over the omentum and exposed bowel. Many animal and
human studies have demonstrated the benefit of
polyurethane-coated intraperitoneal material in reducing
adhesion formation and subsequent bowel erosion.25 Early
development of multiple adhesions between the parietal
peritoneum and the visceral peritoneum of the bowel wall
may precipitate inadvertent enterotomies during dressing
changes. We would expect, with the use of polyurethane-

coated negative pressure dressing, to observe fewer adhe-
sion-associated complications than have been reported with
traditional laparostomy techniques, although would concur
with Rao et al.,12 and advocate caution with the use of high
negative pressures in patients with bowel anastomosis, par-
ticularly if insufficient omentum is available for complete
visceral coverage.
In our series, one patient developed a mild skin reaction

to the dressings. As we have previously reported,26 this is
often not a major setback as the skin can be effectively pro-
tected by applying a silicone dressing beneath the laparos-
tomy dressings.
In our series, five of the surviving patients (29%) under-

went delayed primary wound closure during a second-look
laparotomy. We believe that this is possible, and indeed
desirable. Kaplan et al.27 reported that, if the abdomen is not
primarily closed within 7–10 days, adhesion formation and
fascia retraction can render this impossible. Conversely,
some authors have found that, when employing negative
pressure laparostomy systems, delayed primary closure,
even up to 49 days’ postoperatively, has been successful.21

However, if delayed primary closure is not possible, the
negative pressure effect of the laparostomy system opposes
the action of the oblique muscles (otherwise acting unop-
posed in other laparostomy techniques) and draws the fas-
cia together, resulting in a lower incidence of ventral herni-
ation than has been found in other methods of laparostomy
management.6

By quantifying third space losses, the negative pressure
system significantly aids the clinician with fluid replace-
ment in demanding and frequently unstable patients.
Barringer et al.28 reported two cases of hypovolaemia directly
related to the use of a vacuum system. The group concluded
that judicious management of fluid balance during negative
pressure therapy is required.

Conclusions

Laparostomy with immediate application of negative pres-
sure vacuum therapy is a robust and simple technique that
not only promotes tissue repair but is associated with fewer
complications than seen with some other laparostomy tech-
niques. Our series has demonstrated a statistically signifi-
cant trend towards a reduction in morbidity and mortality
than might otherwise be expected in patients with such
intra-abdominal catastrophes. Although there are a number
of possible confounding factors, we believe that the use of a
laparostomy dressing, by avoiding the considerable mortal-
ity associated with of abdominal compartment syndrome,
was partly responsible for the improve outcomes observed
in our series.
We have found the system to be straight forward to nurse

and associated with minimal patient discomfort. In addi-
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tion, the laparostomy dressings can easily be converted to
‘mini-VAC therapy’ (KCI), to allow on-going wound care in
the community. We believe that laparostomy with negative
pressure therapy should be used more frequently in the set-
ting of damage-control surgery.
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