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Abstract

Background: Vacuum-Assisted Closure (VAC) is a technique applied to various difficult cases for the treatment of acute and chronic injuries. Based on this
technique, open-cell foam is applied to a suitable wound by adding a cover of adhesive dressing and then applying sub-atmospheric pressure to that wound orderly.

Aim: The main goal of this work is to alleviate the need for free flap transfer through the exemplary use of vacuum-assisted closure.

Patients and Methods: This study was carried out at Azadi teaching hospital during the period from March 2014 to August 2018. The sample consisted of 35 patients
where their ages ranged between (10-58) years. The VAC technique was applied to the chronic and acute wounds to which skin graft is not applicable.

Result: A total of 35 wound sites were managed with the VAC technique. The wounds were converted from an unacceptable wound to one that can hold skin graft

orderly within (10-15) days.

Conclusion: The VAC opposes the wound surface, accelerates granulation tissue in a way that can accept split skin graft.
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Introduction

The VAC is a comparatively innovative technique applied to
various difficult cases for the treatment of acute and chronic injuries
[1]. This technique involves applying an open cell foam to a suitable
wound by adding a cover of adhesive dressing and then applying sub-
atmospheric pressure to that wound orderly [2]. Previous studies
have reported encouraging outcomes regarding healing rates [2]. In
1997, the VAC technique was first investigated by Morykwas MJ, et
al. (1997) [2] WHO suggested that the healing of wounds might be
improved through applying this technique. Early works argued that the
negative pressure technique increases blood flow, as demonstrated by
hyperemia [3].

Delayed healing of a wound, especially in complex injuries and in
aged people with comorbidities, is a key concern. It causes morbidity
and lengthy treatment. Also, it may require major reconstructive
surgery. This, in turn, could impose a considerable social, technical,
and financial burden [4,5]. VAC is an alternative method to the
management of wounds by employing negative pressure for preparing
the wound for spontaneous recovery or by minor reconstructive
decisions [6].
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Patients and Methods

This study was conducted at Azadi teaching hospital during
the period from March 2014 to August 2018. The inclusion criteria
included burnt or traumatized areas that have a poor tendency for
spontaneous healing or holding skin graft within a couple of weeks.
After deciding to apply VAC to a wound, extensive wound excision,
decortication of the bare bones, striping of the bare tendons done, as
necessary, Vaseline gauze was located at the wound. A low-density
foam of polyurethane, who’s thick was 1.5 inch, was cut to fit the
wound shape and then put on Vaseline gauze. A transparent plastic
tube with an inner diameter of (5 mm) and length of (1 m) was used.
The sides near one end of this tube were perforated. The same tube
was inserted into the foam by creating a surface incision in the foam.
A wider sterilized transparent adhesive film was used to cover the
hollow structure. The edges of this film were sealed to the normal skin.
Therefore, the isolation of dressing from the environment was done
only through the lumen of the plastic tube. Then, this tube was attached
to a continuous mode vacuum suction of 95-120 mm Hg when moving
the patient from the operations room. Effective creation of negative
pressure was demonstrated by observing the foam collapse and lack of
gushing sound of air leakage into the system. Splitting of the affected
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site may be needed. The resident nursing staff continuously observed
dressings. The suction was confirmed by observing the foam collapse
and lack of gushing sound. Percentage of granulation tissue, which was
assessed through employing gross examination by consensus of the
treating plastic surgery unit on day 15, was reported.

Results

Before the application of VAC, extensive wound excision was
applied to a total of 35 patients with acute and chronic wounds (28 acute,
7 chronic). Twenty-three of the patients were male, and 15 were female.
The wounds were covered with negative pressure dressing (NPD).
Patients’ mean age was 30 years (range: 10-58 years). Characteristics
of the wounds before the VAC application are mentioned in (Table 1).

All patients including children of 10 years old well tolerated the
assembly of vacuum closure. Patients felt more comfortable than
having the routine rest on bed and immobilization. Hence, 7 dressings
suffered an air leak. So, they were sealed for a second time by fastening
the adhesive film edge using extra adhesive film. In the case of patient
discomfort or the presence of blood in the foam/ tube, the suction was
turned off. The principal investigator confirmed this measure to the
resident nurse and patient’s observer in each case. Granulation tissue
was assessed 15 days postoperatively. The result indicated that about
90-100% of the wound surface could accept graft in an orderly way. The
photos of some cases illustrate the healthy appearance of the wound
surface. Contraindications for the usage of VAC, which were excluded
from this study, are clarified in (Table 2).

Table 1: Wound characteristics.

Site Size Structures exposed
Upper limb |8 Mean size of wound Dec-70  bone 13
Lower limb |23  insquare cm?® Tendons 10
Trunk 4 joint 3
fascia 15

Note: The total no. is higher than the total no. of wounds because many structures may be
involved in the same wound.

Table 2: The VAC, KCI Medical Ltd, Witney, Oxford shire, England, contraindications
for VAC.

Relative contraindications Absolute contraindications

Difficult hemostasis Fistula to organs or body cavity

Anticoagulation Osteomyelitis
Necrotic tissue
Cancerous tissue
Discussion

NPD for injuries has been described and simplified by Morykwas
M]J, et al. (1997) [2] at mid-nineties of the last century. Numerous
experiments on animals have demonstrated the effectiveness and
positive effects of sub-atmospheric pressure. The results revealed that it
increases the local flow of blood and the rate of formation of granulation
tissue. It also clears discharges occurring on the surface of the wound
and removes dead space [2]. Moreover, it decreases bacterial load and
edema, improves epithelialization as well as producing mechanical
stress within the tissue which leads to the molecular synthesis of
protein and matrix. Additionally, it proves the close contact between
the foam dressing and the wound surface [2]. It also reduces collections
on the wound surface and desiccation of the wound in whole or in part
[3,6-11].

Theapplication of this technique has many contraindications (Table
2), the most important of which is the failure to achieve an airtight seal

Prensa Med Argent, Volume 106:4

at certain anatomical positions. In maxillofacial practice, this is usually
a problem around the perioral region; however, it has been successfully
applied to both the face and the neck [12]. The NPD prevents shearing
of the dressing on the wound and aids in immobilizing the part with
minimum pain at the affected site [8]. These effects, in combination
with one or more effects mentioned earlier for the wound, will aid in
maximizing the quantity of granulation tissue and improve the quality
of the granulating surface.

When applied to the trunk, the patient can change postures to
prevent pressure sores without disturbing the ambulation. When Mini
VAC machine is used for lower limb wounds in ischemic limb wound,
the dressing ensures perfect adhesion of the foam to the uneven wound
area that is not affected by the ambulation and limb movement. Thus,
the patient is not confined to bed and hence the nursing assistance is
greatly reduced [13]. The study was done by Hynes PJ, et al. (2002)
concluded that this technique is proved to be the most effective and
appropriate method for treating the axillary defect following excision
of hidradenitis suppurativa [14]. Numerous studies have verified the
improved quantity and quality of the granulation tissue with the NPD
[8-11,15,16].

This study concentrated on the probability of converting the
wound from one that needs free microvascular flap transfer to a
wound that can heal with secondary intention (Figures 1 and Figure
2) or hold a simple skin graft (Figure 3). The results demonstrated
an excellent preparation of the wound (Figures 4 and Figure 5) as a
wound with bare-bones, tendons and joints surfaces. The microsurgery
is technically demanding and requires an experienced team that is not
available in most centers. In addition to the morbidity of the donor and
bulkiness of the flaps, on most occasions (Figure 6), that requires extra
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Figure 2: Post Traumatic Big Toe Amputation and Severe Soft Tissue Loss. A) Exposed
metatarsal bone and undermined wound, B) 15 days after VAC application, C) healing with
secondary intension 8 weeks later.

Figure 3: Fourth-degree burn with exposure of metatarsal bones.A) Initial Presentation, B)
5 days after skin grafting, C) 5 months after Skin Grafting.

Figure 4: A case of necrotizing fasciitis of the hand. A) Prior for wound excision, B) 15
days after the VAC application.
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Figure 5: Post-traumatic exposed metatarso-phalangeal joint. A) Before VAC application,
B) 15 days after the VAC application.

Figure 6: Bulky free flap on the anterior ankle and dorsum of the foot.

operative stages for flap debulking after a time. As for the recipient,
those wounds are simply closed with skin graft application [17] or even
healed with the secondary intention [1]. Lee LQ, et al. (2009) claimed
that when used before skin graft and then in combination with a skin
graft, VAC may offer a simplified approach for the management of
unique and complicated defects on the lower limbs instead of using free
flaps. Thus, this technique should be integrated into the reconstructive
surgeons’ armamentaria [18].

Conclusion

VAC should be considered in all wounds to which free flap
transfer is applicable in order to decrease the need for micro surgical
procedures, replacing it with a simple skin graft.

References

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

2. Morykwas MJ, Argenta LC, Shelton-Brown EI, McGuirt W (1997) Vacuum assisted
closure: a new method for wound control and treatment: animal studies and basic
foundation. Ann Plast Surg 38: 553-562.https://doi.org/10.1097/00000637-199706000-
00001

3. Greer SE (2000) Whither sub-atmospheric dressing? Guest editorial. Ann Plast Surg
45:332-334.

Prensa Med Argent, Volume 106:4

Agarwal P, Kukrele R, Sharma D (2019) VAC/ negative pressure wound therapy for
difficult wounds: A review. J Clin Orthop Trauma 10:845-848.https://doi.org/10.1016/j.
jc0t.2019.06.015

Venturi ML, Attinger CE, Mesbahi AN, Hess CL, Graw KS (2005) mechanisms and
clinical applications of the VAC device: a review. Am J Clin Dermatol 6:185-194.
https://doi.org/10.2165/00128071-200506030-00005

Hazani R, Whitney R, Wilhelmi BJ (2012) Optimizing aesthetic results in skin grafting.
Am Surg 78:151-154.https://doi.org/10.1177/000313481207800229

Thone CH (2007) Techniques and principles in plastic surgery. In: Thorne CH,
Beasley MW, Aston SJ, Bartlett SP, (eds). Grabb and Smith’s plastic surgery. 6" (edtn)
Lippincott Williams & Wilkins, A Wolters Kluwer Business. 8.

Boemi L, Hall WW, Jeffords K, Hauck RM, Banducci DR (1998) Negative-pressure
dressings as a bolster for skin grafts. Ann Plast Surg 40: 453-457.https://doi.
0rg/10.1097/00000637-199805000-00001

Andrews BT, Smith RB, Chang KE, ScharpfJ, Goldstein DP, et al. (2006) Management
of the radial forearm free flap donor site with the vacuum- assisted closure (VAC) system.
Laryngoscope 116:1918-1922.https://doi.org/10.1097/01.mlg.0000235935.07261.98

. Moisidis E, Heath T, Boorer C, Ho K, Deva AK (2004) A prospective, blinded,

randomized, controlled clinical trial of topical negative pressure use in skin grafting.
Plast Reconstr Surg 114:917-922.https://doi.org/10.1097/01.PRS.0000133168.57199.
El

. Schneider AM, Morykwas MJ, Argenta LC (1995) A new and reliable method of

securing skin grafts to the difficult recipient bed. Plast Reconstr Surg 102: 1195-1198.
https://doi.org/10.1097/00006534-199809040-00045

. Avery C, Pereira J, Moody A, Gargiulo M, Whitworth I (2000) Negative pressure

wound dressing of the radial forearm donor site. Int J Oral Maxillofac Surg 29: 198-
200.https://doi.org/10.1016/S0901-5027(00)80092-2

. Sposato G, Di Caprio G, Scioli M, Ziccardi P, Molea G, et al. (2001) Ambulant vacuum

assisted closure of skin graft dressing in the lower limbs using a portable mini VAC
device. Br J Plast Surg 54: 235-237.https://doi.org/10.1054/bjps.2000.3537

. Hynes PJ, Earley MJ, Lawlor D (2002) Split thickness skin graft and negative- pressure

dressing in the treatment of axillary hidradenitis suppurative. Br J Plast Surg 55: 507-
509.https://doi.org/10.1054/bjps.2002.3899

. Vidrine DM, Kaler S, Rosenthal El (2005) A comparison of negative pressure dressing

versus Bolster and splinting of the radial forearm donor site. Otolaryngol Head Neck
Surg 133: 403-406.https://doi.org/10.1016/j.0tohns.2005.04.028

. Llanos S, Danilla S, Barraza C, Armijo E, Pineros JL, et al. (2006) Effectiveness of

negative pressure closure in the integration of split thickness skin grafts: a randomized,
double-masked, controlled trial. Ann Surg 244: 700-705.https://dx.doi.org/10.1097/01.
s12.0000217745.56657.¢5

. Rozen WM, Shahbaz S, Morsi A (2008) An improved alternative to vacuum-assisted

closure (VAC) as a negative pressure dressing in lower limb split skin grafting: a
clinical trial. J Plast Reconstr Aesthet Surg 61: 334-337.https://doi.org/10.1016/j.
bjps.2007.01.064

. Pu LL (2009) An alternative approach for soft tissue coverage of a complexwound in

the foot and ankle with vacuum-assisted closure over artificial dermis and subsequent
skin graft. J Plast Reconstr Aesthet Surg 62: 682-684.https://doi.org/10.1016/j.
bjps.2008.08.032

Pages: 3-3


https://doi.org/10.47275/0032-745X-263
https://www.ncbi.nlm.nih.gov/pubmed/12572233
https://www.ncbi.nlm.nih.gov/pubmed/12572233
https://doi.org/10.12968/jowc.2003.12.1.26451
https://europepmc.org/article/med/9188970
https://europepmc.org/article/med/9188970
https://europepmc.org/article/med/9188970
https://doi.org/10.1097/00000637-199706000-00001
https://doi.org/10.1097/00000637-199706000-00001
https://journals.lww.com/annalsplasticsurgery/Citation/2000/45030/Whither_Subatmospheric_Pressure_Dressing_.19.aspx
https://journals.lww.com/annalsplasticsurgery/Citation/2000/45030/Whither_Subatmospheric_Pressure_Dressing_.19.aspx
https://www.sciencedirect.com/science/article/pii/S0976566219303959
https://www.sciencedirect.com/science/article/pii/S0976566219303959
https://doi.org/10.1016/j.jcot.2019.06.015
https://doi.org/10.1016/j.jcot.2019.06.015
https://link.springer.com/article/10.2165/00128071-200506030-00005
https://link.springer.com/article/10.2165/00128071-200506030-00005
https://doi.org/10.2165/00128071-200506030-00005
https://pubmed.ncbi.nlm.nih.gov/22369820/
https://pubmed.ncbi.nlm.nih.gov/22369820/
https://doi.org/10.1177/000313481207800229
http://course.sdu.edu.cn/G2S/eWebEditor/uploadfile/20130616075822438.pdf
http://course.sdu.edu.cn/G2S/eWebEditor/uploadfile/20130616075822438.pdf
http://course.sdu.edu.cn/G2S/eWebEditor/uploadfile/20130616075822438.pdf
file:///G:/OMICS/Journals/IMEDPUB/IPJHMM/Volume%206/Volume%206.3/Volume%206.3_AI/Boemi L, Hall WW, Jeffords K, Hauck RM, Banducci DR (1998) Negative-pressure dressings as a bolster for skin grafts. Ann Plast Surg 40: 453-457.
file:///G:/OMICS/Journals/IMEDPUB/IPJHMM/Volume%206/Volume%206.3/Volume%206.3_AI/Boemi L, Hall WW, Jeffords K, Hauck RM, Banducci DR (1998) Negative-pressure dressings as a bolster for skin grafts. Ann Plast Surg 40: 453-457.
https://doi.org/10.1097/00000637-199805000-00001
https://doi.org/10.1097/00000637-199805000-00001
https://onlinelibrary.wiley.com/doi/abs/10.1097/01.mlg.0000235935.07261.98
https://onlinelibrary.wiley.com/doi/abs/10.1097/01.mlg.0000235935.07261.98
https://onlinelibrary.wiley.com/doi/abs/10.1097/01.mlg.0000235935.07261.98
https://doi.org/10.1097/01.mlg.0000235935.07261.98
https://journals.lww.com/plasreconsurg/Abstract/2004/09150/A_Prospective,_Blinded,_Randomized,_Controlled.16.aspx
https://journals.lww.com/plasreconsurg/Abstract/2004/09150/A_Prospective,_Blinded,_Randomized,_Controlled.16.aspx
https://journals.lww.com/plasreconsurg/Abstract/2004/09150/A_Prospective,_Blinded,_Randomized,_Controlled.16.aspx
https://doi.org/10.1097/01.PRS.0000133168.57199.E1
https://doi.org/10.1097/01.PRS.0000133168.57199.E1
https://journals.lww.com/plasreconsurg/Citation/1998/09020/A_New_and_Reliable_Method_of_Securing_Skin_Grafts.45.aspx
https://journals.lww.com/plasreconsurg/Citation/1998/09020/A_New_and_Reliable_Method_of_Securing_Skin_Grafts.45.aspx
https://doi.org/10.1097/00006534-199809040-00045
https://www.sciencedirect.com/science/article/abs/pii/S0901502700800922
https://www.sciencedirect.com/science/article/abs/pii/S0901502700800922
https://www.sciencedirect.com/science/article/abs/pii/S0901502700800922
https://doi.org/10.1016/S0901-5027(00)80092-2
https://www.sciencedirect.com/science/article/abs/pii/S0007122600935379
https://www.sciencedirect.com/science/article/abs/pii/S0007122600935379
https://www.sciencedirect.com/science/article/abs/pii/S0007122600935379
https://doi.org/10.1054/bjps.2000.3537
https://www.sciencedirect.com/science/article/abs/pii/S0007122602938993
https://www.sciencedirect.com/science/article/abs/pii/S0007122602938993
https://www.sciencedirect.com/science/article/abs/pii/S0007122602938993
https://doi.org/10.1054/bjps.2002.3899
https://journals.sagepub.com/doi/abs/10.1016/j.otohns.2005.04.028
https://journals.sagepub.com/doi/abs/10.1016/j.otohns.2005.04.028
https://journals.sagepub.com/doi/abs/10.1016/j.otohns.2005.04.028
https://doi.org/10.1016/j.otohns.2005.04.028
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1856589/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1856589/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1856589/
https://dx.doi.org/10.1097/01.sla.0000217745.56657.e5
https://dx.doi.org/10.1097/01.sla.0000217745.56657.e5
https://www.sciencedirect.com/science/article/abs/pii/S174868150700099X
https://www.sciencedirect.com/science/article/abs/pii/S174868150700099X
https://www.sciencedirect.com/science/article/abs/pii/S174868150700099X
https://doi.org/10.1016/j.bjps.2007.01.064
https://doi.org/10.1016/j.bjps.2007.01.064
https://www.ncbi.nlm.nih.gov/pubmed/19027380
https://www.ncbi.nlm.nih.gov/pubmed/19027380
https://www.ncbi.nlm.nih.gov/pubmed/19027380
https://doi.org/10.1016/j.bjps.2008.08.032
https://doi.org/10.1016/j.bjps.2008.08.032

	Title
	Abstract 

