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Materials and methods
A previously described porcine model was used to explore the ﬂuid removal
capabilities of two diﬀerent commercially available OA NPWT systems the
RENASYS AB™ device (Smith & Nephew, Hull UK) and the Abthera device
(Acelity, San Antonio, Texas)*. A midline excisional laparotomy was performed
in 8 anaesthetized adult pigs. Abdominal NPWT systems were applied in a
randomized order. 800ml of pre-warmed albumin solution was introduced into
the abdominal cavity via a previously inserted drain. NPWT was applied at either
-120mmHg or -125mmHg (for RENASYS-AB and Abthera* respectively) according
to available settings on the corresponding pumps. The rate of ﬂuid removal
was monitored by recording the weight of ﬂuid collected in device canisters
throughout 60 minutes of therapy. At the end of this time, dressings were
removed, and the volume of any residual free ﬂuid remaining in the abdomen
was recorded. The test was then repeated with the other NPWT system.
Statistical analysis was carried out using paired t-tests and statistical
signiﬁcance was deﬁned as p<0.05. Data was expressed as mean +/- standard
deviation (SD).
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The weight of the ﬂuid removed from the abdomen via the NPWT devices
and into the waste canister was measured throughout the study.
Fluid removal was not signiﬁcantly diﬀerent between the RENASYS AB
and Abthera* systems tested at either 15 minutes (674g and 716g
respectively; p=0.194) and 60 minutes (755g vs 773g , p=0.554,) following
the onset of NPWT (Figure 1).
This equates to a removal fraction of 94.4% and 96.6% respectively
of the 800ml volume of introduced free ﬂuid.
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Figure 1. Fluid removal from the abdomen at 15 and 60 minutes
following initiation of NPWT. (n=8, mean +/-SD)
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For both NPWT systems, free abdominal ﬂuid was found to be
rapidly evacuated in the ﬁrst few minutes following initiation
of NPWT, followed by a plateau (Figure 2).
It was observed that up to 10 minutes, the Abthera device
appeared to evacuate ﬂuid slightly faster than the RENASYS-AB
device but that this diﬀerence was no longer apparent after
15 minutes and up to 60 minutes.

Following dressing removal at the end of 60 minutes, any residual ﬂuid left in the paracolic
gutters was removed and weighed. There was no signiﬁcant diﬀerence between residual ﬂuid
following treatment with either RENASYS AB or Abthera devices* (18.4g+/-13.7 vs 10.0g +/- 7.8
respectively; p=0.208) (Figure 3). The amount of residual free ﬂuid accounted on average
for below 2.5% of the original 800ml of ﬂuid introduced into the abdomen (Table 1).
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The use of Negative Pressure Wound Therapy (NPWT) to provide Temporary
Abdominal Closure (TAC) following Open Abdomen (OA) procedures is
associated with increased primary fascial closure compared with alternative
1
methods of TAC for example Bogota bag . Removal of abdominal ﬂuid is one
important beneﬁt of applying NPWT following OA. Diﬀerent specialized NPWT
systems are commercially available to provide TAC in patients with OA but no
information is available to date which directly compares ﬂuid removal capabilities
of diﬀerent commercially available NPWT systems.
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Previous investigations have suggested that the AbtheraTM device can provide
improved ﬂuid removal compared with a now obsolete commercial device. One
drawback of this study design is the short maximum duration of therapy of only
10 minutes.
We hypothesized that diﬀerent commercially available NPWT abdominal devices
would provide similar ﬂuid evacuation if the study duration was extended over a
more clinically relevant duration, for example 60 minutes.
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Figure 3. Residual ﬂuid remaining in the parocolic gutters following
60 minutes of NPWT with either RENASYS-AB or Abthera* devices
(n=8, mean +/- SD). P=0.208 (not signiﬁcant)
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% of ﬂuid
remaining
(+/-SD)
2.29 +/- 1.61
1.24 +/- 0.92

Range of ﬂuid
remaining
(% of applied ﬂuid)
0.8 – 5.2
0 – 2.5

Table 1. Residual ﬂuid expressed as a % of the 800ml ﬂuid
introduced to the open abdomen.
On average, residual volumes of ﬂuid were lower than 2.5%

60

Conclusions
Two NPWT commercial devices, speciﬁcally designed for use in the OA are both capable of eﬃciently managing large volumes of ﬂuid in a clinically relevant period
of time. No signiﬁcant diﬀerence was observed between ﬂuid removal between 15 and 60 minutes of testing. Both devices left similar residual volumes in the porcine
paracolic gutters representing a very low percentage of the original volume of administered ﬂuid.

*A = RENASYS™ AB used with RENASYS EZ-max, Smith & Nephew, Hull, UK; B = Abthera™p used with infoVAC™p pump, Acelity, Texas, USA.
References: 1. Bruhin et al. 2013, Int. J. Surj. 12:10;1105-1114; 2. Lindstedt et al. 2015, Int. Wound J. 12(1):83-88.
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