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Key Points: 

 Vacuum-assisted closure or negative pressure wound therapy was originally developed 
for chronic wounds, but is now widely used in many other applications in medicine. 

 The modality places the wound under a controlled, constant, intermittent or variable 
negative pressure, which appears to reduce interstitial edema, stimulate fibroplasia and 
enhance angiogenesis.  

 Veterinary studies have recently shown that in dogs negative pressure wound therapy 
promotes the early appearance of smooth granulation tissue, and improves free graft 
survival. It does not appear to enhance epithelialization or contraction. 

 Further studies will refine vacuum-assisted closure protocols for different species and 
determine which indications are best suited for its application. 
 
The management of traumatic degloving and shear injuries are a continuous challenge in 

veterinary medicine.  Frequent dressing changes over a prolonged period until the wound is 
suitable for reconstruction or until the wound has healed by second intention have been standard-
of-care for centuries.  Over the last decade, several mechanical adjuncts have been developed to 
enhance wound healing, including electromagnetic stimulation, magnetic therapy, ultrasound 
therapy, low-intensity laser, hyperbaric oxygen therapy, compression therapies, and negative 
pressure therapy.  Of these, negative pressure wound therapy has shown the most clinical 
promise, not only for wound management but also in plastic, reconstructive, orthopaedic, 
cardiothoracic, and general surgical applications. 

Vacuum-assisted closure (VAC) - also called negative pressure wound therapy (NPWT) - 
was originally developed and marketed to ameliorate the healing of chronic wounds. Following 
its introduction to human wound care, the modality rapidly penetrated into traumatic wound care 
and other surgical applications, such as free skin grafts, compromised flaps, incisional 
dehiscences, cytotoxic sloughs, abdominal drainage, orthopaedic trauma, and burns. Vacuum-
assisted closure is now the first line of therapy to address complex soft tissue wounds sustained 
in the military arena, facilitating transport of the wounded personnel to a military hospital whilst 
the wound is protected, immobilized, and under negative pressure wound therapy. There are 
many case reports and series in human medicine, and several randomized clinical trials.  Shorter 
hospitalization and lower overall treatment costs have been documented with this modality in 
human medicine. Although experience in companion animals is limited at this stage, results have 
been promising and this modality may well prove to be an invaluable adjunct to wound 
management for veterinarians of both large and small animals. 
 
Application of Vacuum-Assisted Closure 

The aim of the dressing is to distribute sub-atmospheric pressure uniformly to all tissues 
within the wound.  The basic tenets of wound care remain unchanged and VAC therapy does not 
replace initial wound care consisting of cleansing of the wound and periwound skin, meticulous 
debridement and copious lavage. Once this has been performed, carefully dry the periwound and 
pack the porous, open-cell polyurethane ether foam into the defect.  Apply liquid skin adhesive 
for about 3-5 cm of intact periwound skin and seal the whole wound area with a transparent, 
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impermeable, adhesive sheet. Cut a 2 cm hole through the sheet, exposing the foam. Place the 
specialized pad with evacuation tubing over the hole. Connect the evacuation tubing to the 
reservoir canister of the programmable vacuum pump and set either continuous or intermittent 
negative pressure to the sealed wound, between -80 to -125 mmHg.  Once powered on, the 
dressing should contract noticeably, become firm to the touch and ‘raisin-like’.  VAC dressings 
are changed every 48 - 72 hours.  Check dressing integrity and machine function regularly during 
this period. 

Mechanisms of Action 
Several mechanisms of action of NPWT have been investigated, mostly regarding fluid 

movement and the mechanical effects of strain on cellular behaviour.  It has been shown to 
decrease interstitial edema, thus increasing hydrostatic pressure within the capillaries and 
increase perfusion to the wound and periwound.  The mechanical strain of the negative pressure 
on fibroblasts appears to stimulate them to divide and increase collagen synthesis.  The 
mechanical deformation of other cells within and around the wound and shear forces that deform 
the extracellular matrix are thought to result in a higher mitotic rate and increased production of 
granulation tissue. Although enhanced bacterial clearance with NPWT is also claimed, this has 
been inconsistently documented.  Early studies in swine, now supported in human and dog 
studies, have consistently shown significantly earlier appearance of granulation tissue, with a 
markedly smoother appearance. 

The Veterinary Experience 
The use of NPWT in veterinary medicine is promising, with the distinct logistical 

advantage of the prolonged time between dressing changes (up to 72 hours). This timing 
compares favourably to the traditional wet-to-dry or dry-to-dry dressing for wounds still in the 
inflammatory phase. However, for this modality to be accepted and validated in veterinary 
wound care, randomized, controlled, experimental comparisons in companion animals are 
indicated. In contrast to the surfeit of publications in the medical literature in the last decade, 
veterinary NPWT was reported intermittently and via case reports until recently. Individual case 
reports reveal that in addition to dogs, NPWT has been used in horses, cats, a tiger, a tortoise and 
a rhinoceros. Two clinical case series and two controlled studies have been undertaken on the 
effect of NPWT, and these are summarized below: 
 
The use of vacuum-assisted closure therapy for the treatment of distal extremity wounds in 15 
dogs. Ben-Amotz R, Lanz OI, Miller JM: Vet Surg 2007;36:684-690: A clinical case series 
evaluated the outcome in 15 dogs with traumatic extremity wounds undergoing foam-based 
negative pressure wound therapy (NPWT). All animals underwent successful reconstruction at 
an average of 4.6 days (range 2 – 7) of NPWT, following rapid development of granulation 
tissue within the wounds. Reconstructive procedures included 7 flaps and 8 skin grafts, with 
NPWT being applied following grafting as well. Complications were considered minor and 
included dermatitis at the wound margin and loss of vacuum causing wound desiccation. It was 
concluded that VAC therapy is an effective ancillary treatment for traumatic distal extremity 
wounds, and that VAC provides an effective method of securing skin grafts over the wound bed. 
 
The effects of NPWT on the healing of open wounds in dogs. Demaria M, Stanley BJ, Hauptman 
JG, et al: Vet Surg 2011;40:658-669: This randomized, controlled, experimental study compared 
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NPWT with standard-of-care wound management in 20 forelimb wounds on 10 dogs. As the 
wounds healed, the following outcomes were compared, at 8 time points over 21 days: 

 First appearance of granulation tissue 
 Smoothness of granulation tissue 
 Exuberance of granulation tissue 
 Percent epithelialization of the wounds 
 Percent contraction of the wounds 

Histology was also performed at 5 time points, and cultures taken at 2 time points. The 
dogs were monitored for comfort, bandage integrity and function of NPWT machines every 4 
hours during the day, and every 6 hours overnight.  Transducer measurements were taken at the 
level of the wound every 4-6 hours to verify accuracy of NPWT machine settings. Granulation 
tissue appeared in the NPWT wounds much earlier than in the control wounds (Day 2 v. Day 7).  
Quality of the granulation tissue was smoother and more consistent in the NPWT wounds, and 
notably irregular and exuberant in the control wounds. However, the NPWT wounds did not 
contract as well as the control wounds after Day 7; and NPWT wounds did not epithelialize as 
well after Day 11. Histologically, NPWT wounds appeared to reach peak acute inflammation 
earlier than the CON wounds: Day 4 v. Day 7. Histologic indicators of repair were similar in all 
wounds. It was concluded that NPWT accelerates the appearance of smooth, non-exuberant 
granulation tissue, but prolonged use of NPWT impairs wound contraction and epithelialization.  
 
Effects of NPWT on acceptance of free cutaneous grafts in dogs. Stanley BJ, Pitt KA, Weder CD, 
et al: Vet Surg. 2013 doi: 10.1111/j.1532-950X.2013.12005.x. [Epub ahead of print]: NPWT or 
standard bolster dressings were placed over 10 full-thickness, meshed sheet skin grafts on the 
antebrachia of dogs. Negative pressure was applied to the NPT group until Day 7, then both 
groups were given identical bandaging. On Days 2,4,7,10,14 and 17 both CON and NPT grafts 
were redressed and evaluated on the following variables: 

 First appearance of granulation tissue 
 Percent graft necrosis  
 Percentage of open mesh holes (to compare epithelialization of the meshes) 
 Graft color, graft mobility and seroma formation 
 Histologic indicators of acute inflammation 
 Histologic scores of neovascularization, epidermal necrosis, and epidermal hyperplasia. 

First appearance of granulation tissue was significantly earlier in the NPWT grafts (2 
days v 7 days). Superficial necrosis and epidermal sloughing was observed in 12.1% of the CON 
grafts compared to none (0%) in the NPWT grafts. Percentage of open meshed area was 
significantly smaller in NPWT compared to CON grafts. NPWT grafts showed higher 
discoloration scores (dark purple, black) compared to NPWT grafts. Three seromas were seen 
under the CON grafts compared to 1 in the NPWT grafts. On Days 4 and 7, four control grafts 
were mobile compared with none of the NPWT grafts. Although some histologic differences 
were seen, they were not statistically significant. It was concluded that NPWT can be used to 
optimize graft survival, and may be especially valuable for large grafting procedures where 
immobilization is challenging.  
 
Negative Pressure Wound Therapy: Experience in 45 dogs. Pitt KA, Stanley BJ. Vet Surg VSU 
12-190, accepted April 2013: The objective of this study was to document the experience with 
NPWT in the first 45 consecutive dogs to receive the modality at our busy teaching hospital, and 
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to determine if it was feasible in veterinary hospital practice. Initially the manuscript was 
submitted as the first 50 cases, which included 3 cats and 2 horses, but the less common species 
were subsequently removed in editorial review. The data were organized upon collection into 6 
categories: patient data, wound data, NPWT data, adjunctive treatments, complications, and final 
outcome. Wounds (53 in 45 dogs) were largely traumatic in origin, and distributed fairly evenly 
to the trunk, proximal and distal aspects of the limbs. Most wounds (34 dogs, 76%) had no 
granulation tissue and were treated a mean of 4.2 days after wounding, whereas 11 dogs had 
granulating wounds that were initially treated a mean of 87 days after wounding. NPWT was 
used typically for only 3 days with a mean hospitalization of 7.8 days. Most wounds (33; 62%) 
were closed surgically following NPWT and were healed by 14 days. The other 18 wounds 
healed (mean, 21 days) by second intention after hospital discharge. Overall, 96% of the wounds 
healed; 2 dogs died before definitive closure could be attempted. It was concluded that NPWT is 
applicable to a wide variety of canine wounds is well tolerated, allows for several days between 
dressing changes, and can be used to optimize the wound bed for surgical closure or second 
intention healing.  

In summary, it appears that NPWT will play a beneficial role in veterinary medicine, and 
it has now been validated in several applications in veterinary medicine. Advantages of NPWT 
include early appearance and improved-quality of granulation tissue, decreased frequency of 
dressing changes, elimination of strike-through and decreased overall cost (due to earlier time to 
reconstruction). Further investigations are indicated to determine optimal protocols in different 
species. Studies should be performed in equine, food animal as well as further randomized, 
controlled, clinical trials in small animals. 
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