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BACKGROUND
Abdominoplasty remains one of the most popular plas-

tic surgical procedures performed worldwide.1 Despite the 
adoption of less radical techniques, the procedure is still 
considered high risk.2 Although there has been a steady 
decline in serious life-threatening complications,3,4 local 
complications such as seroma and infection are reported 
in 15–40% of patients.3–5

The introduction of negative-pressure wound ther-
apy (NPWT) has revolutionized the management of 
both acute and chronic wounds and provided a simpler 
and more convenient way of initiating and hastening 

the wound healing process. In recent years, NPWT has 
been trialed in closed incisional wounds.6–13 Biomechani-
cal studies on closed incisional negative-pressure wound 
therapy (iNPWT) have shown similar pathophysiologic 
changes seen in an open wound NPWT: increased blood 
flow and decreased edema, decreased lateral and shear 
stress at the suture lines, and increased lymphatic clear-
ance with the reduction in seroma/hematoma.14 Many 
surgical specialties are now utilizing iNPWT dressings on 
closed wound areas on patients considered as high risk for 
complications with positive results.13

This study aimed to determine whether the use of iN-
PWT dressing in patients undergoing an abdominoplasty 
can reduce postoperative drainage output and adverse 
events compared to standard postoperative dressings.

METHODS

Patient Selection
A prospective consecutive cohort study was undertak-

en at 2 centers in Sydney, Australia (Macquarie University  
Hospital and Kareena Private Hospital). All patients who 

From the *Department of Plastic and Reconstructive Surgery, 
Macquarie University Hospital, Macquarie University, Sydney, 
Australia; †Surgical Infection Research Group, Faculty of Medicine 
and Health Sciences, Macquarie University, Sydney, Australia; 
and ‡Integrated Specialist Healthcare Education and Research 
Foundation, Sydney, Australia.
Received for publication November 14, 2018; accepted December 18, 
2018.

Summary: The risk for minor local complications for abdominoplasty remains 
high despite advances in strategies in recent years. The most common complica-
tion is the formation of seroma with reported rates ranging from 15% to 40%. The 
use of incisional negative-pressure wound therapy (iNPWT) on closed surgical sites 
has been shown to decrease the infection, dehiscence, and seroma rates. Thus, 
this article aims to determine whether an iNPWT dressing, Prevena Plus, is able 
to reduce postoperative drainage and seroma formation in patients who undergo 
abdominoplasty. Sixteen consecutive patients who underwent abdominoplasty by 
a single surgeon were dressed with standard dressings and iNPWT dressings. Total 
drain output, day of drain removal, and adverse events were compared between 
cohorts with a minimum follow-up of 6 months. The iNPWT group demonstrat-
ed a significantly less amount of fluid drainage with a mean total fluid output of 
370 ± 275 ml compared to 1269 ± 436 ml mean total drainage from controls (P < 
0.001). Time before removal of both drains was almost halved in the iNPWT group 
with an average of 5.3 ± 1.6 days, which was significantly less than the average time 
of 10.6 ± 2.9 days seen in control patients (P < 0.001). No observed adverse events 
were recorded in either group. Our findings show that iNPWT for a closed abdomi-
noplasty incision decreases the rate of postoperative fluid accumulation and results 
in earlier drain removal. (Plast Reconstr Surg Glob Open 2019;7:e2141; doi: 10.1097/
GOX.0000000000002141; Published online 16 May 2019.)

Gerald M. Abesamis, MD*
Shiv Chopra, MBBS, BSc, MRCS*

Karen Vickery, BVSc, PhD†
Anand K. Deva, BSc (Hons), 

MBBS, MS, FRACS (Plast)*†‡

A Comparative Trial of Incisional Negative-Pressure 
Wound Therapy in Abdominoplasty

Disclosure: Dr. Deva is an advisor, an educator, and a re-
search coordinator for Mentor (Johnson & Johnson), Aller-
gan, and Acelity. He is an educator for Sientra and Motiva 
(Establishment labs).

Incisional Negative-Pressure Wound Therapy

Abesamis et al.

May

16

5

Jothi

Plastic & Reconstructive Surgery-Global Open

2019

7

Ideas and Innovations

10.1097/GOX.0000000000002141

18December2018

14November2018

xxxxxxXXX

Reconstructive

Copyright © 2019 The Authors. Published by Wolters Kluwer Health, 
Inc. on behalf of The American Society of Plastic Surgeons. This 
is an open-access article distributed under the terms of the Creative 
Commons Attribution-Non Commercial-No Derivatives License 4.0 
(CCBY-NC-ND), where it is permissible to download and share the 
work provided it is properly cited. The work cannot be changed in 
any way or used commercially without permission from the journal.
DOI: 10.1097/GOX.0000000000002141

Ideas and InnovatIons

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/


PRS Global Open • 2019

2

underwent abdominoplasty from February to October 
2017 performed by a single surgeon were included. Pa-
tients were dressed with either standard postoperative 
dressings using 2-octyl cyanoacrylate skin adhesive (DERM-
ABOND PRINEO Skin Closure System, Johnson and 
Johnson, Puerto Rico) or using an iNPWT system (Pre-
vena Plus Incisional Management System, KCI Acelity, San 
Antonio, Tex.). Patient demographics, total drain output, 
day of drain removal, and postoperative outcomes were 
recorded and compared.

Procedure Technique and Dressing Application
A standard abdominoplasty procedure was undertak-

en in all patient utilizing liposuction on the flanks and 
not the abdominoplasty flap. Two standard 15FR suction 
drains were inserted before closure sited laterally on each 
side. Standard layered closure of the Scarpa’s and skin 
layers was done using 3-0 and 4-0 resorbable monofila-
ment sutures (MONOCRYL and STRATAFIX, Ethicon).

Seven consecutive patients were dressed with skin ad-
hesive and tapes (Prineo), whereas the remaining 9 con-
secutive patients were dressed with the iNPWT Prevena 
System encompassing the whole incision (Fig. 1). This 
dressing delivered the negative pressure at 125 mm Hg 
and was kept in place for 7 days and removed thereafter.

An abdominal binder was applied over the dressings 
to all patients and maintained for 6 weeks. Drains were 
removed if the total output was less than 50 ml/day. All 

patients were discharged from the hospital on postopera-
tive day 7 and were followed up at 2 weeks, 4 weeks, and 6 
months post operatively.

Statistical Analyses
All data were tabulated and analyzed using the statistical 

program Sigma Plot 13 (Systat Software, Inc., San Jose, Ca-
lif.). A Student t test was used to compare the total amount 
of fluid drained from patients with standard and experi-
mental dressings. A Mann–Whitney rank sum test was used 
to test for differences in the time of drain removal between 
the 2 groups. A P value <0.05 was considered significant.

RESULTS
Sixteen patients, all female, were included in the study. 

Seven patients, with a mean age of 49 years (range, 33–
61 years) and a mean average body mass index (BMI) of 
35.36 kg/m2 (23.7–57.9 kg/m2), were included in the con-
trol group who were dressed with standard dressings. Nine 
patients who were included in the treatment group with 
iNPWT had a mean age of 41 years and average BMI of 
29.94 kg/m2 (range, 25.4–37.1 kg/m2). All patients had no 
history of tobacco use, no previous personal or family his-
tory of diabetes, or any other comorbidities. The 2 groups 
also had similar average weight of tissue removed (1.2 kg 
for control versus 1.0 kg for iNPWT).

The iNPWT group demonstrated a significant reduc-
tion in fluid drainage with a mean amount of fluid output 
of 370 ± 275 ml compared to 1269 ± 436 ml total drainage 
(Fig. 2) from patients with control dressings (P < 0.001). 
Moreover, the time before removal of both drains was almost 
halved in patients with iNPWT with an average of 5.3 ± 1.6 
days, which was significantly less than the average time of 
10.6 ± 2.9 days (Fig. 3) seen in control patients (P < 0.001). 
Similarly, the maximum time that any drain remained in situ 
was significantly less in iNPWT patients at 6.4 ± 1.0 days ver-
sus 12.6 ± 0.98 for the control group (P < 0.001).

No major complications were encountered in either 
group. One patient in the control group developed hy-
pertrophic scars and underwent subsequent steroid/laser 

Fig. 1. application of inPWt (Prevena Plus Incisional Management 
system) over abdominoplasty incision. a, Immediate postoperative 
abdominoplasty incision with 2 drains on each side. B, Prevena cut 
into desired length encompassing the whole incision with hydro-
colloid barrier lining to ensure proper delivery of negative pressure 
throughout the system with sensa t.R.a.C. Pad placed in the middle 
of the dressing and connected to the inPWt therapy unit.

Fig. 2. Mean total amount of fluid drained from patients who under-
went abdominoplasty with standard dressings or inPWt dressings, 
P = 0.00018.
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treatment. Three patients (2 from the iNPWT and 1 from 
the control group) required dog-ear corrections at the 
6-month mark. One patient had a minor granuloma and 
delayed healing of their umbilicus that resolved with topi-
cal silver treatment within 2 weeks.

DISCUSSION
This study has clearly demonstrated a consistent reduc-

tion (70%) of mean total fluid output after the application 
of iNPWT on patients undergoing elective abdominoplasties  

(Fig. 2) and allowed drain removal in half the time com-
pared with control (Fig. 3). We did note a slight increase 
in drain output for the iNPWT group on day 2 (Fig. 4) 
coincident with mobilization. Our findings are supported 
by a similar study2 on postbariatric abdominal dermolipec-
tomy patients in 2011.

Incisional NPWT has been recommended to be used 
on patients with comorbidities and those with high-risk 
surgical wounds.13 Although none of our patients had 
 significant comorbidity, both groups had high BMI averag-

Fig. 3. average time of removal of both drains in patients who underwent abdominoplasty with stan-
dard vs inPWt dressings, P < 0.001.

Fig. 4. Mean daily fluid drainage for the first 7 days of abdominoplasty patients with standard and 
inPWt dressings.
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es. It is well known that obese patients are at an increased 
risk of wound complications such as seroma and wound 
dehiscence15–19 due to increased tension on suture lines 
and poor perfusion of adipose tissue.16

Surgical strategies that reduce drainage in abdomi-
noplasty also include using progressive tension sutures 
and tissue adhesives, but studies to date are limited.20 A 
prospective, randomized control trial to investigate the 
benefits of iNPWT incorporating other strategies, such as 
quilting sutures and tranexamic acid, is warranted.
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