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Abstract 

Introduction: Vacuum-assisted closure (VAC) is new in the armamentarium of managing wounds acute and 

chronic. Vacuum-assisted closure also called negative pressure wound therapy is a procedure in which a 

vacuum is used to enhance wound healing vacuum-assisted wound closure refers to wound dressing that uses 

pressure below normal continuously or intermittently to the surface of a wound. The negative pressure is 

maintained by an apparatus, this promotes healing in various kinds of wounds. Negative pressure removes fluid, 

decreases edema, and increases blood flow. The technique is less expensive than conventional management of 

complex wounds.  

Aim Of The Study:  To study the outcome of vacuum-assisted closure of wounds, To evaluate the positive 

impact of vacuum-assisted closure on wound healing in enhancing granulation tissue formation.  

Methods: A total of 50 cases clinically presenting with ulcers to  Ramana surgical hospital, hasthampatti, 

Salem, between January 2019 and July 2020were included in the study. Clinical examination of each case was 

done systematically as per the proforma drafted for the study. Dressings from the wound are removed. A swab 

for culture is taken. Wound irrigated with normal saline. Surgical debridement is done and adequate hemostasis 

is achieved. Negative pressure is applied to the wound using a vacuum pump, which delivers continuous or 

intermittent pressures, ranging from 50 to 125 mm Hg. The foam dressing squeezes to the negative pressure. 

The pressure is continuously for the first 48 hours and changes. The outcome was measured using a wound 

scoring system consisting of an area of wound covered with granulation tissue, and its color and consistency.  

Results: Most of the patients presenting with wounds were in the 5th decade of life 18 (36%), followed by the 

6th decade 17 (34%). Based on the duration of wounds, cases were grouped into 3 categories: <10 days, 10-30 

days, and >30 days. Most cases fall in the group 10-30 days 30(60%), 19 cases(38%) in the group <10 days and 

1 case (2%) in the group > 30 days. Wounds were most commonly located in the foot 20(40%) followed by the 

leg 16(32%), forearm 5(10%), and ankle and sole 4(8%) each. One patient had a wound in the abdomen. A 

significant difference in wound healing depends on the location of the wound of p-value-0.024. A major portion 

of 25(50%) cases fell into the traumatic group and 18(36%) into the diabetic and 7 (14%) into the vascular 

group. Diabetic and non-diabetic wounds constituted 18(36%) and 32(64%) cases respectively. Wounds of area 

< 20 sq cm constitute a maximum number of cases - 44(88%). The wound area shows an impact on wound 

healing. Smaller the wound area, wound healing was better compared to the larger wound area. P-value- 0.001. 

The most common organism cultured from the wounds was Staphylococcus aureus 21 (42%). Following VAC 

therapy for 3 to 7 days most of the wounds showed progress in wound healing.  

Conclusion: VAC therapy is a recent modality of treatment of wounds. Its introduction has changed the course 

of the management of wounds. Based on the data from the present study and other studies available, VAC 

results in better wound healing, with very few complications, and promises to be a good modality in the 
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management of various wounds. The usage of VAC is simple but needs minimal training for competent use. 

Awareness about VAC and training on the application of VAC dressings will make it more popular. 

 

Keywords: Vacuum-assisted closure (VAC), Negative pressure, Microorganism, Prognosis on wound 
 

Introduction 

Vacuum-assisted closure (VAC) is new in the 

armamentarium of managing wounds acute and 

chronic. Vacuum-assisted closure also called 

negative pressure wound therapy is a procedure in 

which a vacuum is used to enhance wound healing 

vacuum-assisted wound closure refers to wound 

dressing that uses pressure below normal 

continuously or intermittently to the surface of a 

wound.[1] The negative pressure is maintained by an 

apparatus, this promotes healing in various kinds of 

wounds. It also helps in wound 

debridement.[2]Wounds heal best when the negative 

pressure is 125 mmHg. Negative pressure removes 

fluid, decreases edema, and increases blood flow. 

Thus decreasing bacterial counts.   The technique is 

less expensive than conventional management of 

complex wounds.[3]The technique is relatively 

simple. sterile,   porous foam dressing is directly 

placed on the wound. The wound is then closed with 

a sterile adhesive sheet to create a closed area. A tube 

is connected to a vacuum pump, fluid is sucked 

through the foam into a canister which is 

discarded.[4] The negative pressure of 50-125 

mm/Hg, results in the lowering of interstitial 

pressure, and fluid. and debris from the wound is 

sucked into a collection chamber. In the beginning, 

the vacuum is continuous. As the drainage decreases, 

the vacuum is applied intermittently. [5] The vacuum 

dressing is usually changed at approximately two-day 

intervals. Wound progress is recorded using 

parameters in the wound scoring system. The 

objectivity of assessments used to mark the wound 

score makes this scoring system deal for evaluating 

treatment and outcome of wounds. And the 

effectiveness of this treatment is established and 

proven by this objective scoring system.[6] 

Methods 

A total of 50 cases clinically presenting with ulcers to  

Ramana surgical hospital, hasthampatti, Salem, 

between January 2019 and July 2020were included in 

the study. Clinical examination of each case was 

done systematically as per the proforma drafted for 

the study. Dressings from the wound are removed. A 

swab for culture is taken. Wound irrigated with 

normal saline. Surgical debridement is done and 

adequate hemostasis is achieved. Negative pressure is 

applied to the wound using a vacuum pump, which 

delivers continuous or intermittent pressures, ranging 

from 50 to 125 mm Hg. The foam dressing squeezes 

to the negative pressure. The pressure is continuously 

for the first 48 hours and changes. The outcome was 

measured using a wound scoring system consisting of 

an area of wound covered with granulation tissue, its 

anditscolorandconsistency. Foam dressing is cut to 

shape and kept in the wound cavity. The wound is 

then sealed with an adhesive dressing ensuring that 

the drapes cover the foam and tubing and at three 

centimeters of healthy skin. Negative pressure is 

applied to the wound using a vacuum pump, which 

delivers continuous or intermittent pressures, ranging 

from 50 to 125 mm Hg. The foam dressing squeezes 

to the negative pressure. The pressure is continuously 

for the first 48 hours and changes. The outcome was 

measured using a wound scoring system consisting of 

an area of wound covered with granulation tissue, 

and its color and consistency. Participation in the 

study is completely voluntary and confidentiality will 

be maintained. Data entry analysis will be done using 

SPSS 22.5 version. 

 

Results 
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Chart 1: Age Distribution Of Wounds 

 

Chart :1 Most of the patients presenting with wounds were in the 5th decade of life 18(36%), followed by the 

6th decade 17(34%).  Kruskal Wallis test, p=0.8 Wounds were more common in males in 38 cases (76%) than 

in females in 12 cases(24%) Male to female ratio was 3.167: 1 

Chart 2: Duration Of Wounds 

 

Chart:2 Based on the duration of wounds, cases were grouped into 3 categories: <10 days, 10-30 days, and >30 

days. Most cases fall in the group 10-30 days 30(60%), 19 cases(38%) in the group <10 days and 1 case (2%) in 

the group > 30 days. Mann Whitney test, p=0.7 
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Chart 3: Distribution Of Location Of Wounds 

 

Chart :3  Wounds were commonly located in the back 20(40%) followed by leg 16(32%) foot 5(10%) and ankle 

and sole 4 (8%) each. One patient had a wound in the abdomen. P-value – 0.024.A significant difference in 

wound healing depends on the location of the wound. P-value- 0.024 

Chart 4: Etiology Of Wounds 

 

Chart:4 Based on the etiology of wounds, which were determined by history and clinical examination, wounds 

were divided into Traumatic, Diabetic, and Vascular. A major portion of 25(50%) cases fell into the traumatic 

group and 18(36%) into the diabetic and 7 (14%) into the vascular group. Diabetic and non-diabetic wounds 

constituted 18(36%) and 32(64%) cases respectively. 
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Chart 5: Wound Area In Square Cm 

 

Chart :5 Wounds of area < 20 sq cm constitute maximum number of cases - 44(88%).P-value - 0 .001.The 

wound area shows an impact on wound healing. Smaller the wound area, wound healing was better compared to 

the larger wound area. P-value- 0.001 

Chart 6: Organisms Cultured From Wound 

 

Chart:6 Most common organism cultured from the wounds was Staphylococcus aureus 21(42%). Following 

VAC therapy for 3 to 7 days most of the wounds showed progress in wound healing. 
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Picture  1: Showing Wound  Before  Vacuum-Assisted  Healing 

 

 

Picture:2  Operative Procedure & Foam Dressing   

 

 

Picture :3  Healing Process After Surgery 

 

Discussion 

Delay in wound healing contributes significantly to 

the community health problem, especially in old 

adults, This requires frequent visits to the 

hospital.With routine wound management, it takes 

days to months to heal the wound.Failure of the 

wound to heal creates a social and financial burden 

that causes pain and suffering. Vacuum-assisted 



Dr. T. Kannan Kumar et al International Journal of Medical Science and Current Research (IJMSCR) 
 

 

 
Volume 5, Issue 3; May-June 2022; Page No 1405-1414 
© 2022 IJMSCR. All Rights Reserved 
 

P
ag

e1
4

1
2

 
P

ag
e1

4
1

2
 

P
ag

e1
4

1
2

 
P

ag
e1

4
1

2
 

P
ag

e1
4

1
2

 
P

ag
e1

4
1

2
 

P
ag

e1
4

1
2

 
P

ag
e1

4
1

2
 

P
ag

e1
4

1
2

 
P

ag
e1

4
1

2
 

P
ag

e1
4

1
2

 
P

ag
e1

4
1

2
 

P
ag

e1
4

1
2

 
P

ag
e1

4
1

2
 

P
ag

e1
4

1
2

 
P

ag
e1

4
1

2
 

P
ag

e1
4

1
2

 
P

ag
e1

4
1

2
 

P
ag

e1
4

1
2

 
P

ag
e1

4
1

2
 

P
ag

e1
4

1
2

 

closure (VAC) therapy is an alternative to routine 

wound management, This uses negative pressure to 

optimize conditions and enhances wound healing and 

therefore few dressing changes. Negative pressure 

therapy is expensive a recent report says that usage of 

VAC as first-line therapy is not appropriate. 

However, we say that VAC can be made less 

expensive by using homebrew techniques.Although 

clinical results are promising, there is a   gap between 

scientific evidence which is available and usage in 

clinical practice that does not give a balanced 

view.[7] Most studies are too small to detect 

significant differences between those wounds 

managed by regular dressings and those by VAC, 

some studies do show VAC to be better in wound 

healing than standard methods, and with few 

complications.VAC is a good alternative for the 

management of complex wounds. VAC is very 

effective in treating chronic and complex wounds, 

with a significant decrease in wound size and 

increase in granulation tissue and duration of 

treatment. It reduces health care costs and increases 

patient satisfaction and also the quality of life.Despite 

the clinical success of VAC in clinical practice, it is 

not known exactly how it exerts effects on the 

wound. Many mechanisms are suggested.[8] VAC 

increases local blood flow and decreases the edema 

fluid and colonization rates of microbes. It promotes 

wound closure by hastening the formation of 

granulation tissue as also as the mechanical effects on 

the wound. It provides a clean moist wound and 

clears excess wound fluid and creates an ‘‘ideal 

wound healing environment’’. In our study, 

following VAC therapy, wound scoring was done 

with scores from 1-to 7 given for the area of 

granulation tissue, color, and consistency of 

granulation tissue. The wounds with scores > 5 

following VAC therapy can be considered for a skin 

graft. In the present study, >70% of cases showed 

wound scores >5 followings a week of VAC 

therapy.[9] The use of negative pressure dressings is 

an effective way to accelerate the healing of various 

types of wounds. The optimal pressure for wound 

healing appears to be minus 125 mm Hg. VAC is 

usually well-tolerated and has few contraindications 

or complications, will become a   mainstay of wound 

care.35.50% of cases among diabetic wounds, and 

30% of cases among smokers, showed scores > 5 on 

day 7 of VAC therapy; thus were showing slower 

healing in diabetics and smokers despite VAC 

dressings. [10] Diabetes mellitus compromises 

wound healing. In a   study that examines leukocyte 

infiltration and the presence of tumor necrosis factor-

α (TNF) and IL-6 in wounds in normal and induced 

diabetic mice, there were fewer inflammatory cells in 

wound fluid taken from diabetic animals (13.8 × 10 6 

/ml) when compared to the fluid taken from normal 

animals (28.5 × 10 6 /ml) on day 7, but there was 

more IL-6 in fluid from wounds of normal animals 

(10,998 U/ml) than in fluid taken from wounds of 

diabetic animals (2096 U/ml) on Day 7 . there were 

decreased neo blood vessels and decreased 

organization of healthy granulation tissue. This tells 

that delayed healing in diabetes is associated with the 

change in leukocyte infiltration and   IL-6 levels in 

fluid from wounds during the late inflammatory stage 

of wound healing. Cigarette smoking and delayed 

wound healing are well documented and seen in 

clinical practice.[11] The well-known effects of the 

toxins of cigarette smoke like nicotine, carbon 

monoxide, and hydrogen cyanide prove that smoking 

delays and slow wound repair. Nicotine being a 

vasoconstrictor reduces nutritional blood flow to the 

skin and results in tissue ischemia and poor healing 

of the wound. [12]Nicotine increases the 

adhesiveness of platelets and raises the risk of 

thrombotic occlusion of microvasculature and causes 

tissue ischemia.   The proliferation of RBCs,   

fibroblasts,   and macrophages is decreased by 

nicotine. Carbon monoxide poisons oxygen transport 

and also metabolism. hydrogen cyanide has an 

inhibitory action on the enzyme systems oxidation 

and prevents oxygen transport at the cellular level. 

The increase in the wound complications of surgical 

patients with diabetes reflects the increase in the 

incidence of surgical risks and the metabolic 

abnormalities with the disease is associated. 

[13]Microvascular disease in diabetes contributes to 

wound infection and delayed wound healing. VAC 

dressings have certainly proven beneficial as a 

variant method of dressing, mainly by negative 

pressure therapy which sucks out serous fluid and 

helps out information of granulation tissue.   Used in 

various wounds, continuous suction for a period of 48 

hrs and later intermittent suction depending on 

wound status have enhanced the wound healing 

process and faster recovery compared to conventional 

methods of dressing. [14]Diabetic wounds are always 
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challenging;   18   cases were managed by VAC 

therapy, 7 cases showed improvement in the first 3 

days of VAC therapy and the other wounds later did 

not show improvement on prolonged therapy. Two 

cases had to undergo amputation as a result of the 

failure of VAC therapy and other conventional 

methods. The main problem cited with diabetic 

wounds was an infection that flared up in a few cases 

following closed VAC dressings.[15] Hence diabetic 

wounds with infections did not benefit from VAC 

therapy; wound debridement with control of 

infection, later followed by VAC   dressing would be 

more beneficial.Non-diabetic wounds; traumatic and 

vascular benefited from VAC therapy with faster 

healing in terms of granulation tissue formation. 

Infection was not a problem despite the closed VAC 

dressing. Traumatic wounds also included cases of 

iatrogenic wounds. These showed better healing 

compared to other categories of wounds. There was a 

case of an abdominal wall wound that showed good 

healing following VAC therapy.[18] There were 7   

cases of vascular wounds which included venous 

ulcers and ulcers associated with peripheral arterial 

disease.[19] Venous ulcers showed better outcomes 

when VAC was combined with other modalities of 

management like limb elevation. Maintaining 

negative pressure in VAC   dressing and the contact 

of the foam with the wound surface was difficult. 

These two issues should be taken care of, for more 

effective usage of the VAC dressing.[20] Other 

aspects to be considered are wound debridement and 

control of infection mainly in diabetic wounds, 

wherein we can delay VAC therapy until the 

infection is controlled. Despite the data available, 

reduction in the bacterial count following VAC 

therapy practically was more difficult when dealing 

with diabetic wounds. Finally, even after considering 

the cost factor for VAC therapy, it is a promising 

modality of dressing and has proven beneficial in 

different varieties of wounds and enhances wound 

healing and faster recovery.[21,22] 

Conclusion 

VAC therapy is a recent modality of treatment of 

wounds. Its introduction has changed the course of 

the management of wounds. Based on the data from 

the present study and other studies available, VAC 

results in better wound healing, with very few 

complications, and promises to be a good modality in 

the management of various wounds. The usage of 

VAC is simple but needs minimal training for 

competent use.   Awareness about VAC and training 

on the application of VAC dressings will make it 

more popular. 
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