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Abstract

Introduction

Worldwide numbers of patients suffering from complex wounds appear to increase annually.
These patients present with acute, sub-acute and chronic wounds which can be difficult to
manage. Management of these patients typically requires a multi-disciplinary approach by a
plastic surgeon, orthopaedic surgeon and infectious disease control team. Despite the advent of
numerous new techniques and technologies, negative pressure wound therapy (NPWT) remains
a cornerstone to the management of complex wounds. We present our experience with NPWT
in this study.

Methods

This is a retrospective study of 380 patients who were treated with NPWT in the last 10 years at
a single center. We receive hundreds of infected wounds of limbs each year which are either
post-traumatic or post-debridement. Frequency of dressing change, C-reactive protein levels,
bacterial cultures, complication rate and cost of apparatus in each case were noted. All patients
received systemic antibiotics during the treatment.

Results

We reviewed hospital data of 520 patients in which debridement was performed. Of the 520
patients derided, 380 patients were treated with NPWT, and included in study. Number of
NPWT sessions was decided on the basis of wound status (adequate healthy granulation tissue,
clinically improved circulation). A single session of NPWT dressing was applied in 84% (n =
320) patients, 8% (n = 31) patients needed two sessions of NPWT dressing, 6% (n = 24) patients
had three sessions of NPWT dressing and only 1% (n = 5) patients did not respond to NPWT
dressing. 78% (n = 297) patients had reduced levels of C-reactive protein levels and wound
cultures were negative in 54% (n = 208) patients after application of NPWT dressing. Minor
complications occurred in 0.7% (n = 3) patients due to occult osteomyelitis. In 0.5% (n = 2)
patients, NPWT dressing was discontinued due to persistent leakage near a natural orifice.
Sinus formation was seen in 6% (n = 23) patients who were treated with curettage and
conventional dressings. The mean pain score on the verbal analogue scale was 3 out of 10. The
mean cost of an NPWT dressing apparatus was 90 dollars.

Conclusion

We conclude from this study that NPWT dressing can be easily applied to any region of the body
and it can be customized to the needs of patients from different socio-economic status.
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Introduction

Negative pressure wound therapy (NPWT) remains a useful adjunct in wound temporization.
NPWT has many names: sub-atmospheric pressure device (SPD), topical negative pressure
(TNP), vacuum-assisted closure (VAC), vacuum sealing technique (VST) and sealed surface
wound suction (SSS) [1]. It was first described by Fleischmann et al. in 1993 [2]. Morykwas and
Argenta were the first to investigate efficacy of NPWT in 1997 [3,4]. Since their original
description, numerous studies have reinforced the importance of NPWT in the management of
wounds and more recently as a bolster for flaps and grafts. In 1996, the first commercially
available NPWT system was introduced by Kinetic Concepts, Inc./KCI USA, Inc., San Antonio,
TX. The basic mechanism of NPWT is mechanotransduction and micro deformation leading to
cellular proliferation under hypoxic stress providing an environment for angiogenesis [5].
NPWT has evolved and been modified in the last three decades to make it more cost effective
and improve its portability [6,7]. The basic goals of an NPWT dressing are to accelerate wound
healing by reducing edema, contraction at wound edges, granulation from the base of the
wound and typically reduced dressing change frequency and hospital stay. We studied the
results and efficacy of our own local made negative pressure dressing over the last 10 years.
This model was introduced by S.A. Malik in the early nineties (unpublished data) in Pakistan.

Materials And Methods

This retrospective study was done in Shifa International Hospital Islamabad from January 2010
till January 2020. After approval from the ethical committee, a total of 380 patients included in
the study. Patients had wounds of different etiologies and anatomical regions. Hospital
operation room records and data of the last 10 years were gathered and all the details of
debridement and NPWT cases were collected. Outcomes of NPWT dressings were noted in
terms of the number of sessions required, C-reactive protein levels before and after therapy,
bacterial cultures, complications and dressing cost in each case. All patients received systemic
antibiotics according to tissue cultures. The inclusion and exclusion criteria were outlined as
follows:

Inclusion criteria:

1. All dehisced wounds (Abdominoplasty, laparotomy, Post CABG sternal wounds)
2. Entero-cutaneous fistulas / hidradenitis wounds

3. Large open fractures lower limb / upper limb

4. Grafted wounds / large wounds waiting for flap coverage

5. Pressure sores and lymphedema patients

Exclusion criteria:

1. Patients in which follow-up was lost.

2. NPWT dressings with inadequate patients compliance
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Apparatus details:
1. Portable phlegm suction machine (cost 55-60 dollars)
2. Yankauer suction set (cost 3-5 dollars)
3. Autoclaved sponge foam 1 cm thickness (150° C, 20 PSI, 30 minutes)
4. Ioban / Opsite transparent dressings (cost 8-9 dollars)

5. Two way / Y-shaped plastic cannulas for multiple sites drainage (cost 0.5-1 dollars)

Application sequence

After adequate debridement and meticulous hemostasis, the patient's surrounding skin was
meticulously prepared. Hairs are removed first, Tincture of benzoin is applied to native skin to
improve the sticking of dressing and as sealant. Autoclaved foam is cut according to the defect
shape and size and placed in the wound. For sternotomy wounds, where pericardium is exposed
a soft paraffin gauze layer is placed before applying foam over the wound. The Yankauer suction
tube is fenestrated with scissors and placed over the foam. The tube is further covered with a
piece of foam. The transparent sticking applied over it covering the native skin for at least 2 cm
avoiding circumferential dressing. Mesentery of dressing is made along with the tube and skin
to keep it airtight. Initially, low suction pressure is applied to see for the contraction of sponge
foam and if any leak is there. For ischaemic wounds, grafted areas and over pericardium the
suction pressure is kept in control (5-10 K pa, -50 to -60 mm Hg). For all other wounds the
pressure is raised (15 to 20 K pa, -100 to -120 mm Hg). The first few hours are critical to
monitor any ooze / haematoma collection within the dressing and blockage of tube or leakage.
The dressing is changed after 48 to 72 hours. Photographic records are maintained and culture
swabs are taken at every dressing change. If the granulation tissue is evident and the wound is
healthy enough then coverage with graft or flap is planned.

Results

A single session of NPWT dressing was done in 84% (n = 320) patients, 8% (n = 31) patients
needed two sessions of NPWT dressing, 6% (n = 24) patients had three sessions of NPWT
dressing and only 1% (n = 5) patients did not respond to NPWT dressing. In 83% (n = 317)
patients the surrounding skin of wounds showed a significant reduction in inflammation and
edema on clinical examination. 78% (n = 297) patients had reduced levels of C-reactive protein
levels after application of NPWT dressing and wound cultures were negative in 54% (n = 208)
patients before the definitive procedure. In 73% (n = 280) patients, NPWT was used as wound
temporizing and stabilizing tool, whereas in the remaining 26% (n = 100) patients, NPWT was
applied as an adjunct to a definitive procedure like grafting, flap coverage and direct closure
(over the suture line). In this study, NPWT therapy was abandoned in 0.7% (n = 3) patients,
which were complicated with occult osteomyelitis and deteriorated the wound bed. In 0.5% (n =
2) patients, NPWT dressing was discontinued due to persistent leakage near natural orifice.
Sinus formation was seen in 6% (n = 23) patients who were conservatively managed with
curettage and antiseptic dressings. The mean pain score on a verbal analogue scale was 3 out of
10. The mean cost of NPWT dressing apparatus was 90 dollars. Negative pressure was applied in
a continuous manner in all patients. Table / shows outcomes in our patients.
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Parameters Results
C-reactive protein level after Increased in 18% (n =
. Reduced in 78% (n = 297) o No change in 4% (n = 15)
NPWT 68)
Persistent in 40% (n = Change of spectrum in 5% (n
Bacterial cultures after NPWT  No growth in 54% (n = 208) o g P b (
152) =20)
. Single session in 84% (n=  Two sessions in 8% (n = . .
Number of NPWT dressings Three sessions in 6% (n = 24)
320) 31)
Cost of NPWT dressings in . .
Mean cost $90 Maximum cost $120 Minimum cost $60
dollars
Pain score (out of 10) Mean 3 Maximum score 5 Minimum score 1
Complications <1%

TABLE 1: Outcome of our patients with NPWT dressings.

NPWT: Negative pressure wound therapy

Following are some of our cases which were included in this study. NPWT dressings were
applied either on wound or skin grafted region. These cases are commonest form of scenarios
we face in our daily practice. Each case shows one of the different regions.

Case 1 (Figures 1-4) is a young male presented to us with history of gunshot to abdomen and
groin. He had multiple debridements done for necrotizing fasciitis and diversion colostomy
done. His general health was optimized. NPWT was applied for 48 hours. After 48 hours, the
wound bed has significant improvement in granulation tissue and reduced edema. Wound was
covered with skin grafts.
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FIGURE 1: Case 1 is a 24-year-old young male presented with
history of gun shots to abdomen and groin region, leading to
necrotizing fasciitis.
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FIGURE 2: Case 1 picture showing extensive debridement
done for removing the necrosed tissue.
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FIGURE 3: Case 1 picture showing a large NPWT dressing is
applied to left thigh and groin region, dressing partially buried
inside wound.

NPWT: Negative pressure wound therapy
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FIGURE 4: Case 1 picture showing after 48 hours of NPWT
dressing, wound with reduced edema and improved local
circulation.

NPWT: Negative pressure wound therapy

Case 2 (Figures 5-8) (Video 1) is a middle age male with history of degloving injury to right side
face leading to complete loss of skin and soft tissue. After multiple debridements, NPWT is
applied and there is significant improvement in local tissue vascularity and edema. A free
antero-lateral thigh flap is used to cover the wound.

. < §

FIGURE 5: Case 2 picture showing a 40-year-old male
presented with degloving injury to right side face with
complete loss of soft tissue and exposed bone. The picture
shows wound after multiple debridements.
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FIGURE 6: Case 2 picture showing a large NPWT dressing
applied to the wound with orbital area spared.

NPWT: Negative pressure wound therapy
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FIGURE 7: Case 2 picture showing after 48 hours of NPWT
dressing, significant reduction in edema and improved
granulation tissue at wound bed. Wound is ready for coverage.

NPWT: Negative pressure wound therapy
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FIGURE 8: Case 2 picture showing a free anterolateral thigh
flap used to cover the whole wound.

i d
VIDEO 1: Case 2 video showing NPWT dressing suction

maintained.

NPWT: Negative pressure wound therapy

View video here: https://www.youtube.com/watch?v=1t7vLFy46HU

Case 3 (Figures 9-13) (Video 2) is a young female presented with elephantiasis left lower limb.
She was booked for elective surgery (Charles' Procedure). Skin grafts are taken from the
edematous leg and used for later coverage. A large NPWT dressing was applied over the grafted
wound. She has very good recovery and well healed grafted skin.

FIGURE 9: Case 3 picture showing a young female with
elephantiasis left lower limb.
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FIGURE 10: Case 3 picture showing skin graft taken at the start
from same limb for later use.

FIGURE 11: Case 3 picture showing Charles' procedure done.
Skin graft taken at first stage is used to cover the whole limb.
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FIGURE 12: Case 3 picture showing well sealed large NPWT
dressing over skin grafted wound.

NPWT: Negative pressure wound therapy

FIGURE 13: Case 3 picture showing NPWT dressing removed
after 48 hours. Skin graft is well taken.

NPWT: Negative pressure wound therapy
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VIDEO 2: Case 3 video showing large NPWT dressing applied
to skin grafted wound.

NPWT: Negative pressure wound therapy

View video here: https://www.youtube.com/watch?v=EMIwNk9XRzU

Case 4 (Figures 14-18) (Video 3) is a 40-year-old male presented with an infected wound of
scalp after lightning strike. He had multiple debridements done. NPWT dressing was applied
over skin grafted wound. He has nicely taken skin graft seen at follow-up pictures.

FIGURE 14: Case 4 picture showing a 40-year-old male with
history of lightning strike to head presented with large
necrosed area of scalp.
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FIGURE 15: Case 4 picture showing immediately after 2nd
session of debridement, wound ready for coverage.

FIGURE 16: Case 4 picture showing skin grafting done which is
dressed with NPWT dressing.
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NPWT: Negative pressure wound therapy

FIGURE 17: Case 4 picture showing skin grafted wound
covered with NPWT dressing.

NPWT: Negative pressure wound therapy
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FIGURE 18: Case 4 picture showing nicely taken graft and
healed wound in subsequent follow-up.

VIDEO 3: Case 4 video showing large NPWT dressing applied
to skin graft over scalp wound.

NPWT: Negative pressure wound therapy

View video here: https://www.youtube.com/watch?v=H7gXOhmw17g

Discussion

Management of acute wounds is a daily challenge to all the health care professionals and
especially those who are working in emergency and trauma departments. All the other chronic
wounds are usually transformed into acute wounds before any definitive closure or coverage is
planned. KCI™(an Acelity Co., San Antonio, Texas, United States), which are the pioneers in
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designing the first-ever NPWT device, recommends this therapy for acute and chronic open
wounds including pressure sores, grafts, flaps and dehisced wounds. This therapy is strictly
contraindicated in malignancy or untreated infected wounds [8].

At first instance the general health status of the patient is optimised and the initial primary and
secondary survey will lead the management plan. In all acute traumatic injuries, the goal is to
reduce the bacterial load by thorough lavage of the wound and immediate debridement with
bone fixation and coverage where possible. If the wound is not ready for coverage or closure it
is wise to apply a negative pressure dressing which will reduce the exudate and edema of
primary insult and till the patient's general health is optimised. The wound is assessed after an
average of 72 hours of continuous negative pressures at our unit. Initial studies advise the use
of intermittent negative pressure dressing [9]. There are studies which suggest that change of
dressing may be delayed for six to seven days [10].

The basic mechanism of negative pressure dressing is mechano-transduction stimuli and
deformation leading to activation of growth factors and mitosis [5,11]. This further promotes
angiogenesis and new tissue formation in the form of granulation. New studies present
instillation of different liquids which are antimicrobial, anti-fungal and local anaesthetic [12].
They are effective in reducing bacterial load and relieving pain.

The use of negative pressure wound therapy has been widely practised in the last two decades,
in the USA and many countries [13], probably because of the increased understanding of its
mechanism of action and also larger studies which support its critical role in wound
management as compared to conventional dressings [14]. In the early nineties, Prof. S.A. Malik
(unpublished data) introduced a local made version of negative pressure therapy in Pakistan to
overcome the cost and burden of patients and hospitals. We in Pakistan receive a majority of
patients who are from the low income (less than one dollar per day) category and present with a
diverse variety of wounds which are either acute or chronic. The primary surgeon cannot afford
any further complications and the patient cannot bear the expenses of treatment. Surgeons,
constrained by these factors, have to apply this indigenous wound management substitute
which gives a reliable expected outcome, thereby providing time for the patient to optimize his
or her circumstances. Krticka et al. observed low complication rates and improved wound status
for definitive coverage [15]. NPWT dressing if used with caution and following the guidelines
provided by KCI USA, Inc., the incidence of complications (pain, fluid depletion, infection, toxic
shock syndrome and bleeding) is very low [4,16-18].

Since 2010 till now we have received hundreds of patients with large open wounds, the majority
of them were dealt initially with debridement and NPWT dressings. After the first or second
dressings most of them were ready for coverage (graft, flap, direct closure). The average pain
score was 3 out of 10 on VNS (verbal numerical scale) which is significantly low as compared to
study done by Fraccalvieri et al. who compared pain associated with foam (mean pain score 6.5)
and gauze (mean score 4) dressings [19].

In our patients, the complication rate was very low (less than 1%) which is comparable with the
study done by Leininger [20]. The overall hospital stay and expenses were markedly reduced in
the majority of our patients. This helped our patients in terms of cost and also early recovery
with reduced number of dressings and procedures. Angelis et al. and Siddha et al. advocate in
their study that NPWT dressings as compared to the standard dressings accelerate healing time,
reduce overall cost and avoid frequent dressings which cause patients discomfort [21,22]. In the
majority of our patients, the portable suction machine was provided by the plastic surgery
department after auto-claving and change of filters tubing.

Apart from all these benefits we have noticed early quick graft take in uneven wound surface
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and improved patients’ psychological status, because the portable negative pressure machine
can be easily managed at home. Stannard et al. have shown in their study, improved outcomes
in grafts and skin substitutes take-rate [23]. In our patients especially those with
abdominoplasty and sternal wound dehiscence, we observed reverse tissue expansion
phenomenon which is a mechanical creep in-drawing force produced by negative pressure
therapy. This phenomenon is previously mentioned in a study conducted by Fenn and Butler
[24].

All patients after admission were thoroughly assessed, general health optimized and wounds
were debrided under general anesthesia. NPWT was applied to all these patients and sent home
with local made phlegm suction apparatus. In later follow-ups after 72 hours wounds were
reassessed. After the assessment decision was made to close the wound or reapply NPWT
dressing. Majority (>90%) of our patients’ wounds were ready for coverage after two sessions of
NPWT dressings with significant reduction in C-reactive protein levels (78% cases) and micro-
organisms (negative wound tissue cultures in 54% cases). Moues et al. in their study of open
wounds (n = 29) showed a significant decrease (p < 0.05) in bacteria load (change of spectrum)
[25]. Steingrimsson et al. observed a marked reduction in the infections after applying NPWT
[26]. In another study which was done on intrathoracic applications of NPWT, the infection was
not reduced in most cases [27].

NPWT is an old technique but it is time tested and it has a key role in converting a complex
three-dimensional wound into a two-dimensional wound to progress towards the definitive
management. In the developing countries, NPWT stays as the first line of treatment in
management of complex wounds after debridement.

Conclusions

NPWT is still proving itself in tipping points of wound management with the luxury of user-
friendly properties and expected outcomes. We strongly recommend the use of NPWT
(preferably original model manufactured by KCI, an Acelity Co., San Antonio, TX, USA) in
complex wounds.

Additional Information
Disclosures

Human subjects: Consent was obtained by all participants in this study. Institutional Review
Board and Ethical Committee, Shifa International Hospital. Shifa Tameer-e-Millat University
issued approval IRB# 176-996-2020. Dear Rashid, Please note that with reference to your study
entitled as "Vacuum-assisted closure: still a game changer for the motley complex complicated
wounds? Our experience in Pakistan" has been reviewed by the IRB/EC. The IRB and ethics
committee is pleased to approve the study. The IRB/EC is in accordance with the ICH and GCP
guide lines. Any changes in the protocol should be notified to the committee for prior approval.
All the informed consents should be retained for future reference. A proper report should be
submitted quarterly to the IRB and ethics Committee. Sincerely Dr Ejaz A Khan Chairman,
IRB/EC. Animal subjects: All authors have confirmed that this study did not involve animal
subjects or tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure
form, all authors declare the following: Payment/services info: All authors have declared that
no financial support was received from any organization for the submitted work. Financial
relationships: All authors have declared that they have no financial relationships at present or
within the previous three years with any organizations that might have an interest in the
submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

2020 Ur Rashid et al. Cureus 12(7): €9464. DOI 10.7759/cureus.9464 19 of 21



Cureus

Acknowledgements

This effort is dedicated to all the front line fighters against Covid 19. With hopes "A great leap
in the dark." Thomas Hobbes

References

1. Banwell PE, Téot L: Topical negative pressure (TNP): the evolution of a novel wound therapy .
] Wound Care. 2003, 12:22-28. 10.12968/jowc.2003.12.1.26451

2. Fleischmann W, Strecker W, Bombelli M, Kinzl L: Vacuum sealing as treatment of soft tissue
damage in open fractures (Article in German). Unfallchirurg. 1993, 96:488-492.

3.  Morykwas M]J, Argenta LC, Shelton-Brown EI, McGuirt W: Vacuum-assisted closure: a new
method for wound control and treatment: animal studies and basic foundation. Ann Plast
Surg. 1997, 38:553-562. 10.1097/00000637-199706000-00001

4. Argenta LC, Morykwas M]J: Vacuum-assisted closure: a new method for wound control and
treatment: clinical experience. Ann Plast Surg. 1997, 38:563-576.

5.  Morykwas M]J, Simpson J, Punger K, Argenta A, Kremers L, Argenta J: Vacuum-assisted
closure: state of basic research and physiologic foundation. Plast Reconstr Surg. 2006,
117:121-126. 10.1097/01.prs.0000225450.12593.12

6. Mahandaru D, Seswandhana R: The simplest modified vacuum assisted closure to treat
chronic wound: serial case report. Jurnal Plastik Rekonstruksi. 2012, 1: 10.14228/jpr.v1i2.52

7. Singh M, Singh R, Singh S, Pandey V, Singh D: Vacuum assisted closure in wound
management - Poor man’s VAC®. Internet | Plast Surg. 2009, 6:

8. Kinetic Concepts, Inc.: VAC Therapy: Clinical Guidelines. A Reference Source for Clinicians .
Kinetic Concepts, Inc., San Antonio; 2020.

9. Thomas S: An introduction to the use of vacuum assisted closure . World Wide Wounds. 2001,
9:

10. Kim YH, Hwang KT, Kim JT, Kim SW: What is the ideal interval between dressing changes
during negative pressure wound therapy for open traumatic fractures?. ] Wound Care. 2015,
24:536-542. 10.12968/jowc.2015.24.11.536

11.  Silver FH, Siperko LM, Seehra GP: Mechanobiology of force transduction in dermal tissue .
Skin Res Technol. 2003, 9:3-23. 10.1034/j.1600-0846.2003.00358.x

12.  Venturi ML, Attinger CE, Mesbahi AN, Hess CL, Graw KS: Mechanisms and clinical
applications of the vacuum-assisted closure (VAC) device. Am J Clin Dermatol. 2005, 6:185-
194. 10.2165/00128071-200506030-00005

13. Levinson DR: Comparison of Prices for Negative Pressure Wound Therapy Pumps.
Department of Health and Human Services (HHS), USA, 2009.

14. Liu X, Zhang H, Cen S, Huang F: Negative pressure wound therapy versus conventional wound
dressings in treatment of open fractures: a systematic review and meta-analysis. Int ] Surg.
2018, 53:72-79. 10.1016/j.ijsu.2018.02.064

15. Krticka M, Ira D, Nekuda V, Svancara ], Masek M: Effect of negative pressure wound therapy
on infectious complications in grade iii open fractures (Article in Czech). Acta Chir Orthop
Traumatol Cech. 2016, 83:117-122.

16. Gwan-Nulla DN, Casal RS: Toxic shock syndrome associated with the use of the vacuum-
assisted closure device. Ann Plast Surg. 2001, 47:552-554. 10.1097/00000637-200111000-
00014

17. Chester DL, Waters R: Adverse alteration of wound flora with topical negative-pressure
therapy: a case report. Br ] Plast Surg. 2002, 55:510-511. 10.1054/bjps.2002.3890

18. Barringer CB, Gorse SJ, Burge TS: The VAC dressing—a cautionary tale. Br J Plast Surg. 2004,
57:482. 10.1016/j.bjps.2004.01.005

19. Fraccalvieri M, Ruka E, Bocchiotti MA, Zingarelli E, Bruschi S: Patient's pain feedback using
negative pressure wound therapy with foam and gauze. Int Wound J. 2011, 8:492-499.
10.1111/5.1742-481x.2011.00821.x

20. Leininger BE, Rasmussen TE, Smith DL, Jenkins DH, Coppola C: Experience with wound VAC
and delayed primary closure of contaminated soft tissue injuries in Iraqg. ] Trauma Acute Care
Surg. 2006, 61:1207-1211. 10.1097/01.ta.0000241150.15342.da

21. Angelis S, Apostolopoulos AP, Kosmas L, Balfousias T, Papanikolaou A: The use of vacuum
closure-assisted device in the management of compound lower limb fractures with massive

2020 Ur Rashid et al. Cureus 12(7): €9464. DOI 10.7759/cureus.9464 20 of 21


https://dx.doi.org/10.12968/jowc.2003.12.1.26451
https://dx.doi.org/10.12968/jowc.2003.12.1.26451
https://pubmed.ncbi.nlm.nih.gov/8235687/#:~:text=Abstract,the wound or tissue defect.&text=This results in efficient cleaning,marked proliferation of granulation tissue
https://dx.doi.org/10.1097/00000637-199706000-00001
https://dx.doi.org/10.1097/00000637-199706000-00001
https://pubmed.ncbi.nlm.nih.gov/9188971/
https://dx.doi.org/10.1097/01.prs.0000225450.12593.12
https://dx.doi.org/10.1097/01.prs.0000225450.12593.12
https://dx.doi.org/10.14228/jpr.v1i2.52
https://dx.doi.org/10.14228/jpr.v1i2.52
http://ispub.com/IJPS/6/1/9795
https://www.acelity.com/-/media/Project/Acelity/Acelity-Base-Sites/shared/PDF/2-b-128-au-enb-clinical-guidelines-web.pdf
http://webcache.googleusercontent.com/search
https://dx.doi.org/10.12968/jowc.2015.24.11.536
https://dx.doi.org/10.12968/jowc.2015.24.11.536
https://dx.doi.org/10.1034/j.1600-0846.2003.00358.x
https://dx.doi.org/10.1034/j.1600-0846.2003.00358.x
https://dx.doi.org/10.2165/00128071-200506030-00005
https://dx.doi.org/10.2165/00128071-200506030-00005
https://oig.hhs.gov/oei/reports/oei-02-07-00660.pdf
https://dx.doi.org/10.1016/j.ijsu.2018.02.064
https://dx.doi.org/10.1016/j.ijsu.2018.02.064
https://pubmed.ncbi.nlm.nih.gov/27167417/
https://dx.doi.org/10.1097/00000637-200111000-00014
https://dx.doi.org/10.1097/00000637-200111000-00014
https://dx.doi.org/10.1054/bjps.2002.3890
https://dx.doi.org/10.1054/bjps.2002.3890
https://dx.doi.org/10.1016/j.bjps.2004.01.005
https://dx.doi.org/10.1016/j.bjps.2004.01.005
https://dx.doi.org/10.1111/j.1742-481x.2011.00821.x
https://dx.doi.org/10.1111/j.1742-481x.2011.00821.x
https://dx.doi.org/10.1097/01.ta.0000241150.15342.da
https://dx.doi.org/10.1097/01.ta.0000241150.15342.da
https://dx.doi.org/10.7759/cureus.5104

Cureus

22.

23.

24.

25.

26.

27.

soft tissue damage. Cureus. 2019, 11:e5104. 10.7759/cureus.5104

Siddha LV, Shetty SK, Varghese T: Efficacy of modified vacuum assisted closure in wound
healing. Int J Sci Stud. 2015, 2:52-59.

Stannard JP, Singanamala N, Volgas DA: Fix and flap in the era of vacuum suction devices:
What do we know in terms of evidence based medicine?. Injury. 2010, 41:780-786.
10.1016/j.injury.2009.08.011

Fenn CH, Butler PE: Abdominoplasty wound-healing complications: assisted closure using
foam suction dressing. Br J Plast Surg. 2001, 54:348-351. 10.1054/bjps.2000.3552

Moués CM, Vos MC, Van Den Bemd GJ, Stijnen T, Hovius SE: Bacterial load in relation to
vacuum-assisted closure wound therapy: a prospective randomized trial. Wound Repair Regen.
2004, 12:11-17.10.1111/j.1067-1927.2004.12105.x

Steingrimsson S, Gottfredsson M, Gudmundsdottir I, Sjogren J, Gudbjartsson T: Negative-
pressure wound therapy for deep sternal wound infections reduces the rate of surgical
interventions for early re-infections. Interact Cardiovasc Thorac Surg. 2012, 15:406-410.
10.1093/icvts/ivs254

Saadi A, Perentes JY, Gonzalez M, et al.: Vacuum-assisted closure device: a useful tool in the
management of severe intrathoracic infections. Ann Thorac Surg. 2011, 91:1582-1589.
10.1016/j.athoracsur.2011.01.018

2020 Ur Rashid et al. Cureus 12(7): €9464. DOI 10.7759/cureus.9464 21 of 21


https://dx.doi.org/10.7759/cureus.5104
https://www.ijss-sn.com/uploads/2/0/1/5/20153321/ijss_feb_oa09_20150307_v1.pdf
https://dx.doi.org/10.1016/j.injury.2009.08.011
https://dx.doi.org/10.1016/j.injury.2009.08.011
https://dx.doi.org/10.1054/bjps.2000.3552
https://dx.doi.org/10.1054/bjps.2000.3552
https://dx.doi.org/10.1111/j.1067-1927.2004.12105.x
https://dx.doi.org/10.1111/j.1067-1927.2004.12105.x
https://dx.doi.org/10.1093/icvts/ivs254
https://dx.doi.org/10.1093/icvts/ivs254
https://dx.doi.org/10.1016/j.athoracsur.2011.01.018
https://dx.doi.org/10.1016/j.athoracsur.2011.01.018

	Negative Pressure Wound Therapy (NPWT): Our Experience in Pakistan With Locally Made Dressing
	Abstract
	Introduction
	Methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	Application sequence

	Results
	TABLE 1: Outcome of our patients with NPWT dressings.
	FIGURE 1: Case 1 is a 24-year-old young male presented with history of gun shots to abdomen and groin region, leading to necrotizing fasciitis.
	FIGURE 2: Case 1 picture showing extensive debridement done for removing the necrosed tissue.
	FIGURE 3: Case 1 picture showing a large NPWT dressing is applied to left thigh and groin region, dressing partially buried inside wound.
	FIGURE 4: Case 1 picture showing after 48 hours of NPWT dressing, wound with reduced edema and improved local circulation.
	FIGURE 5: Case 2 picture showing a 40-year-old male presented with degloving injury to right side face with complete loss of soft tissue and exposed bone. The picture shows wound after multiple debridements.
	FIGURE 6: Case 2 picture showing a large NPWT dressing applied to the wound with orbital area spared.
	FIGURE 7: Case 2 picture showing after 48 hours of NPWT dressing, significant reduction in edema and improved granulation tissue at wound bed. Wound is ready for coverage.
	FIGURE 8: Case 2 picture showing a free anterolateral thigh flap used to cover the whole wound.
	VIDEO 1: Case 2 video showing NPWT dressing suction maintained.
	FIGURE 9: Case 3 picture showing a young female with elephantiasis left lower limb.
	FIGURE 10: Case 3 picture showing skin graft taken at the start from same limb for later use.
	FIGURE 11: Case 3 picture showing Charles' procedure done. Skin graft taken at first stage is used to cover the whole limb.
	FIGURE 12: Case 3 picture showing well sealed large NPWT dressing over skin grafted wound.
	FIGURE 13: Case 3 picture showing NPWT dressing removed after 48 hours. Skin graft is well taken.
	VIDEO 2: Case 3 video showing large NPWT dressing applied to skin grafted wound.
	FIGURE 14: Case 4 picture showing a 40-year-old male with history of lightning strike to head presented with large necrosed area of scalp.
	FIGURE 15: Case 4 picture showing immediately after 2nd session of debridement, wound ready for coverage.
	FIGURE 16: Case 4 picture showing skin grafting done which is dressed with NPWT dressing.
	FIGURE 17: Case 4 picture showing skin grafted wound covered with NPWT dressing.
	FIGURE 18: Case 4 picture showing nicely taken graft and healed wound in subsequent follow-up.
	VIDEO 3: Case 4 video showing large NPWT dressing applied to skin graft over scalp wound.

	Discussion
	Conclusions
	Additional Information
	Disclosures
	Acknowledgements

	References


