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ABSTRACT
Objective

To find out the role of negative pressure wound therapy (NPWT) in development of healthy
granulation tissue in acute and chronic wounds and preparation of wound bed for grafting.

Study design

Descriptive case series.

Place &
Duration of
study

Department of Plastic and Reconstructive Surgery, Bahawal Victoria Hospital Bahawalpur,
from June 2018 to September 2018.

Methodology

Patients were divided into two groups having acute and chronic wounds. Further division
was done according to the cause into traumatic, non traumatic and septic, aseptic wounds.
VAC was applied for 48-72 hours using foam and Nelton drain, with a pressure up to minus
150 mmHg. Descriptive statistics were applied for analysis.

Results

Out of 20 patients 12 were males and 8 females. Fourteen wounds were acute and 6
chronic in nature. Among 14 acute wounds four patients were with comorbids. Two of these
developed granulation tissue. Nine acute wounds were traumatic in nature of which eight
developed granulation tissue. Among five non traumatic acute wounds, three developed
granulation tissue. Among six chronic wounds all developed healthy granulation tissue.

Conclusions

Negative pressure wound therapy was well tolerated by patients without developing
complications. This resulted in better development of healthy granulation tissue and
preparation of wound bed for grafting.
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INTRODUCTION:
Trauma and infection can result in acute and chronic
wounds of different shapes and types, according to
which management differs. With the passage of time
many new methods have been introduced. One of
them is vacuum-assisted closure, (VAC) also known
as micro deformational wound therapy but commonly
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called negative pressure wound therapy (NPWT). It
is now commonly used for various acute and chronic
wounds like pressure ulcers, burn and diabetic foot.
It is a device that tightly seals the wound area resulting
in an air tight environment which is then connected
to a vacuum. This results in a series of biological
reactions that enhance wound healing. 1-3 Basically
there are four primary mechanisms (i) macro
deformation (ii) micro deformation (iii) removal of
fluid (iv) changing the environment of wound and
secondary mechanisms including angiogenesis,
neurogenesis and alteration in bio burden. In NPWT
wound site is covered with material having pores e.g.
foam or gauze over which a drainage port is applied
and wound site is sealed with an adhesive dressing.
Porous material helps in pressure transmission in
wound. Drainage port is attached to a vacuum pump
to built and maintain a negative pressure ranging
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from -50 to -150. Pressure can be applied
continuously, intermittently or in a variable mode in
which suction level changes but pressure is applied
continuously.4,5
NPWT is used prior to a skin graft or flap and also
secondary closure to enhance up take of graft and
wound healing. It is used in postoperative period in
lymphangioma and in open fractures. It can be used
as an augmented surgical drain to remove fluid
accumulated in anatomical cavities and abscesses.
There are some contraindications like untreated
osteomyelitis, malignancy, direct contact of exposed
tendons, nerves and vasculature.6 It is
contraindicated in those with bleeding tendency and
on chronic anti-coagulation or anti-platelet
treatment. 7 Complications occur rarely but include
sepsis, foam retention, tissue adherence, bleeding
and pain. 8 This study was conducted to report
outcome of negative pressure wound therapy in the
treatment of acute and chronic wounds.
METHODOLOGY:
A descriptive case series was conducted in the
Department of Plastic and Reconstructive Surgery,
Bahawal Victoria hospital, Bahawalpur from June
2018 to September 2018. Data of 20 patients was
included. Study was performed after the approval
from IRB. Prior consent was obtained from patients
for its usage in future for research purpose. Moreover
photographs were also taken after consent. Patients
having cutaneous fistulae, vascular problems,
osteomyelitis, haemorrhagic tendency and on
antiplatelet therapy were excluded from the study.
In all acute wounds VAC was applied after washing
wound properly following aseptic measures. In
patients having skin infections with dead tissue, the
procedure was done after debridement of dead
slough. Chronic wounds were debrided and margins
refreshed before application of VAC. Two layers of
foam were placed over all wounds. Nelton drain was
placed in between two layers of foam. Foam dressing
over wound was sealed with opsite to maintain
negative pressure environment. Drain was attached
to vacuum and pressure up to -150 mmHg was
maintained and applied intermittently. Dressing was
applied for 48-72 hours after which it was removed
and reapplied for next 48 hours. Wound was
assessed for development of healthy granulation
tissue and preparation of wound bed for grafting.
Duration of hospitalization was noted. Patients were
followed in out patient department up to five weeks
to assess outcome of the treatment.

females were included. In 14 patients the wounds
were acute and six had chronic wounds. Among 14
acute wounds four patients had comorbids. One
had hypertension three were diabetics. Nine wounds
resulted from trauma, one was diabetic foot and
four were due to necrotizing fasciitis. Seven acute
wounds were infected. Among six chronic wounds,
two patients had morbid conditions. Three wounds
resulted from trauma, one had diabetic foot.
Period of hospitalization was from 1-3 weeks and
duration of follow up was up to 5 weeks. Two diabetic
patients did not develop granulation tissue within
5 days and required further debridement of necrotic
slough. Out of nine acute wounds that were
traumatic, eight developed granulation tissue. Among
other five acute wounds one had diabetic ulcer on
the foot which did not develop granulation tissue.
In this debridement was done. In all such conditions
VAC was applied just after the debridement of wound
to avoid pseudo eschar formation and necrosis,
which required further debridement. This approach
improved the condition of the wound in three patients
while fourth needed further debridement. So as a
whole out of 14 acute wounds of different types
eleven developed healthy granulation tissue within
five days. All the chronic wounds developed healthy
granulation tissue within 5 days. There were total
of ten infected wounds of which three acute septic
wounds needed debridement but finally all other
septic and aseptic wound developed granulation
tissue (Fig Ia & b).

Fig-I (a)

RESULTS:
A total of 20 patients, including 12 males and 8
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In all conditions when there are more chances of
poor graft up take, the cost of VAC should be ignored.
Successful up take of skin graft is reported after
VAC therapy. Same was the main purpose of our
study to find out development of healthy granulation
tissue and wound bed for grafting. This therapy was
found effective. More surgical intervention is required
in case of acute wounds as compared to chronic
wounds.18,19 Published data is in favor of using VAC
in cases of acute wounds. In the reconstructive
ladder there are various methods used for healing
of acute wounds so instead of using VAC therapy
solely it should be combined with other options to
make their results more successful. It can be said
that VAC therapy should be used as an exclusive
option for wounds which are problematic or have
shown failure towards other options of
reconstruction.20-22.

Fig-I (b)

Fig I (a) Before applying VAC and
Fig I (b) After applying VAC
DISCUSSION:
Historically for treatment of wounds different
mechanical forces were used to increase the
vascularity and tissue growth. In world war I envelope
method was used. ln USA, negative-pressure wound
therapy (NPWT) became popular due to work of
Argenta and Morykwas. ln almost all fields of surgery
they applied this method over 300 wounds. Black
polyurethane foam and silver impregnated foam are
two types of foam dressings that were used. 9-11
According to published data dressing is changed
every 3-5 days. But in our study dressing was
changed every 48 hours. Many techniques were
used during primary and secondary wound
closure. 12,13 In our study VAC was used to find out
if healthy granulation tissue develop as a preparation
of wound bed for grafting and results were
encouraging.
Necrosis of the subcutaneous tissue and fascia
which is known as necrotizing fasciitis is a dangerous
condition. Risk factors include infection of wound
site, trauma and diabetes mellitus.14,15 After removal
of necrotic fascia and surrounding nonviable tissue,
application of VAC was done at wound site. This
helped in development of granulation tissue.
Decreased vascularity, uneven surface of wound
bed, presence of blood clots and excessive serous
fluid usually results in poor up take of skin grafts.16,17

CONCLUSIONS:
VAC therapy was found effective in all types of
surgical wounds. This method is costly but found
cost effective in long run as it promoted development
of healthy granulation tissue for early grafting or
flap repair in all types of acute and chronic wounds
with reduction in morbidity and hospitalization.
REFERENCES:
1.

Morykwas MJ, Argenta LC, Shelton-Brown
EI. Vacuum-assisted closure: a new method
for wound control and treatment: animal
studies and basic foundation. Ann Plast
Surg. 1997;38:553-62.

2.

Argenta LC, Morykwas MJ. Vacuum-assisted
closure: a new method for wound control
and treatment: clinical experience. Ann Plast
Surg. 1997;38:563-76.

3.

Saxena V, Hwang CW, Huang S, Eichbaum
Q, Ingber D, Orgill DP. Vacuum-assisted
closure: microdeformations of wounds and
cell proliferation. Plast Reconstr Surg.
2004;114:1086-96.

4.

Argenta LC, Morykwas MJ, Marks MW,
DeFranzo AJ, Molnar JA, David LR. Vacuumassisted closure: state of clinic art. Plast
R e c o n s t r S u r g . 2 0 0 6 ; 11 7 : 1 2 7 S - 4 2 S .

5.

Thoma R. Ueber die histomechanik des
gefasssystems und die pathogenese der
angioskleroose. Virchows Arch F Pathol
Anat. 1911;204:1e74.

Journal of Surgery Pakistan (International) 23 (4) October - December 2018

156

Role of Negative Pressure Wound Therapy In Development of Healthy Granulation Tissue In Acute and Chronic
Wounds
6.

Bunyan J. Treatment of burns and wounds
by the envelope method. Br Med J.
1941;2:1-7.

7.

Dorafshar AH, Franczyk M, Gottlieb LJ,
Wroblewski KE, Lohman RF. A prospective
randomized trial comparing subatmospheric
wound therapy with a sealed gauze dressing
and the standard vacuum-assisted closure
device. Ann Plast Surg. 2012;69:79-84.

8.

9.

Weed T, Ratliff C, Drake DB. Quantifying
bacterial bioburden during negative pressure
wound therapy: does the wound VAC
enhance bacterial clearance? Ann Plast Surg.
2004;52:276-9.
Dodenhoff RM, Howell GE. The shoelace
technique for wound closure in open
fractures: report of early experience. Injury.
1997;28:593-5.

10.

Asgari MM, Spinelli HM. The vessel loop
shoelace technique for closure of fasciotomy
wounds. Ann Plast Surg. 2000;44:225-9.

11.

Sawant MR, Hallett JP. The paper-clip
modification to the vessel loop “shoelace”
technique for delayed primary closure of
fasciotomies. Injury. 2001;32:619-20.

12.

13.

Kafie FE, Tessier DJ, Williams RA, et al.
Serial abdominal closure technique (the SAC
procedure): a novel method for delayed
closure of the abdominal wall. Am Surg.
2003;69:102-5.
Liu SY, Ng SS, Lee JF. Multi-limb necrotizing
fasciitis in a patient with rectal cancer. World
J Gastroenterol. 2006;12:5256-8.

14.

Young MH, Aronoff DM, Engleberg NC.
Necrotizing fasciitis: pathogenesis and
treatment. Expert Rev Anti Infec Ther.
2005;3:279-94.

15.

Lynch AC, Delaney CP, Senagore AJ, Connor
JT, Remzi FH, Fazio VW. Clinical outcome
and factors predictive of recurrence after
enterocutaneous fistula surgery. Ann Surg.
2004;240:825-31.

16.

157

Berry SM, Fischer JE. Classification and
pathophysiology of enterocutaneous fistulas.
Surg Clin North Am. 1996;76:1009-18.

17.

Cro C, George KJ, Donnelly J, Irwin ST,
Gardiner KR. Vacuum-assisted closure
system in the management of
enterocutaneous fistulae. Postgrad Med J.
2002;78:364-65.

18.

Hyon SH1, Martinez-Garbino JA, Benati ML,
Lopez-Avellaneda ME, Brozzi NA, Argibay
P F. M a n a g e m e n t o f a h i g h o u t p u t
postoperative enterocutaneous fistula with
a vacuum sealing method and continuous
enteral nutrition. ASAIO J. 2000;46:511-14.

19.

Garner GB, Ware DN, Cocanour CS, Duke
JH, McKinley BA, Kozar RA, et al. Vacuumassisted wound closure provides early fascial
reapproximation in trauma patients with open
abdomens. Am J Surg. 2001;182:630-38.

20.

Miller PR, Meredith JW, Johnson JC, Chang
MC. Prospective evaluation of vacuum
assisted fascial closure after open abdomen:
planned ventral hernia rate is substantially
reduced. Ann Surg. 2004;239:608-14.

21.

Schneider AM, Morykwas MJ, Argenta LC.
A new and reliable method of securing skin
grafts to the difficult recipient bed. Plast
Reconstr

22.

Surg.

1 9 9 8 ; 1 0 2 : 11 9 5 - 8 .

Blackburn JH, Boemi L, Hall WW, Jeffords
K, Hauck RM, Banducci DR, et al. Negativepressure dressings as a bolster for skin grafts.
Ann Plast Surg. 1998;40:453-7.

Received for publication: 09-11-2018
Accepted after revision: 31-12-2018
Author’s Contributions:
Arisha Ibrahim: Conception of idea, data collection and data
analysis.
Muhammad Arslan Saleem: Conception of idea, data collection
and data analysis
Musadaq Asrar: Data collection and data analysis
Muhammad Mughese Amin: Data collection.
Conflict of Interest:
The authors declare that they have no conflict of interest.
Source of Funding: None
How to cite this article:
Ibrahim A, Saleem MA, Asrar M, Amin MM. Role of negative
pressure wound therapy in development of healthy granulation
tissue in acute and chronic wounds. J Surg Pakistan.
2018;23(4):154-7. Doi:10.21699/jsp.23.4.9.

Journal of Surgery Pakistan (International) 23 (4) October - December 2018

