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Introduction 
 
Wound healing remains a challenging clinical issue 
and a correct as well as an efficient wound 
management is essential. Primary goal of
physicians is to achieve a high success rate in wound 
healing. The scientific community has always sought 
new wound care techniques, especially with emphasis 
on new therapeutic approaches and the development of 
technologies for the management of acute and chronic 
wounds (1). 

For the first time in 1993 Fleischmann et al. 
(2) described the concept of using controlled 
subatmospheric pressure to treat open and/or infected 
wounds using a vacuum-sealed dressing to treat open 
fracture wounds in trauma patients. Subsequently in 
1997 Argenta et al. (3) developed the VAC device 
(Kinetic Concepts, Inc., San Antonio, TX, USA) at 
Wake Forest University as a method to accelerate 
healing by secondary intention, particularly in 
compromised and debilitated patients. 

The use of controlled levels of negative 
pressure application has been shown to accelerate 
debridement and promote healing in various 
wounds (4). This brief review points out the 
importance of the negative pressure wound device 
(VAC) in successful wound healing. 

Acute wounds undergo a complex series of 
both biochemical and cellular events, such as 
hemostasis, inflammation, proli
maturation. 
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pressure wound therapy in wound 
A review. 

Wound healing remains a challenging clinical issue 
and a correct as well as an efficient wound 
management is essential. Primary goal of practicing 
physicians is to achieve a high success rate in wound 
healing. The scientific community has always sought 
new wound care techniques, especially with emphasis 
on new therapeutic approaches and the development of 

f acute and chronic 

For the first time in 1993 Fleischmann et al. 
(2) described the concept of using controlled 

pressure to treat open and/or infected 
sealed dressing to treat open 

fracture wounds in trauma patients. Subsequently in 
1997 Argenta et al. (3) developed the VAC device 
(Kinetic Concepts, Inc., San Antonio, TX, USA) at 
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The use of controlled levels of negative 

pressure application has been shown to accelerate 
debridement and promote healing in various types of 
wounds (4). This brief review points out the 
importance of the negative pressure wound device 

Acute wounds undergo a complex series of 
both biochemical and cellular events, such as 
hemostasis, inflammation, proliferation and 

 
 
 
 
 
 

 
There are certain factors, both local and systemic, 

that can negatively affect this process (5):
 Local factors: desiccation, tissue edema, 

exudate (6), infection, etc.
 Systemic factors: ischemia, poor nutrition, 

diabetes, radiation, etc.
 

Chronic wounds do not make an orderly 
progression between the four main phases of healing, 
including a decrease in the proliferative response, 
which makes it a priority to improve their local and 
systemic conditions to accelerate their hea
 

Four primary mechanisms of action of the 
negative pressure system to aid wound closure have 
been described. 

 
1. Wound contraction 

Skin and soft tissues have a natural tension in 
their normal state. When an incision is made, 
the tissue separates. Keepi
approximation allows for early first or second 
intention closure.  
Open pore dressings allow pressure to pass to 
the wound edges while evacuating exudate 
(which in excess also slows wound closure) 
and contract up to 80% at a pressure of
mmHg. 
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in wound 

There are certain factors, both local and systemic, 
that can negatively affect this process (5): 

Local factors: desiccation, tissue edema, 
exudate (6), infection, etc. 
Systemic factors: ischemia, poor nutrition, 

radiation, etc. 

Chronic wounds do not make an orderly 
progression between the four main phases of healing, 
including a decrease in the proliferative response, 
which makes it a priority to improve their local and 
systemic conditions to accelerate their healing. 

Four primary mechanisms of action of the 
negative pressure system to aid wound closure have 

Wound contraction  
Skin and soft tissues have a natural tension in 
their normal state. When an incision is made, 
the tissue separates. Keeping these tissues in 
approximation allows for early first or second 

Open pore dressings allow pressure to pass to 
the wound edges while evacuating exudate 
(which in excess also slows wound closure) 
and contract up to 80% at a pressure of 125 

Complex wounds management has represented a challenge for 
healthcare physicians, specifically for surgeons. Conventional techniques 
have long been in use for its proper management, however, the desired results 
are not always achieved. The use of sub atmospheric pressure dressings, 

assisted closure (VAC) device, has 
be an effective way to accelerate the recovery of hard-to-heal 

In this brief review, it is highlighted the importance of the VAC system in 
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2. Stabilization of the wound environment
The VAC system uses a semi
polyurethane cover that allows the passage of 
gases such as water vapor as well as 
maintaining proteins and microorganisms. 
This covering is normally changed every 2 to 
5 days. It allows maintaining a humid and 
warm environment which promotes 
angiogenesis and debridement of necrotic 
tissue; (7) as well as a stable osmotic and 
oncotic gradient by allowing the passage of 
fluid with electrolytes and proteins. (8).
To fulfill its functions, the dressing has an 
average pore size of 423 picometers and 
decreases its space by up to 97% when 
compressed. 
 

3. Decrease of edema and evacuation of exudate 
from the wound: 
One of the main characteristics is to promote 
the extraction of exudate which improves 
wound closure by removing harmful matter 
(metalloperoxidase 2 and 9), in addition to 
increasing blood flow by evacuating exudate 
from small blood vessels. (9)  
The movement of ions anchored to 
glycoproteins generates electric fields that 
stimulate the cellular response. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. A) Contaminated wound with devitalized tissue. 
according to the size of the wound. 

 

Figure 2. A) Sponge placed on the wound without exceeding its edges. 
first sheet (number 1). C) Removal of adhesive sheet number 2 and removal of blue flange.
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Stabilization of the wound environment 
The VAC system uses a semi-occlusive 
polyurethane cover that allows the passage of 
gases such as water vapor as well as 
maintaining proteins and microorganisms. 
This covering is normally changed every 2 to 
5 days. It allows maintaining a humid and 

ironment which promotes 
angiogenesis and debridement of necrotic 
tissue; (7) as well as a stable osmotic and 
oncotic gradient by allowing the passage of 
fluid with electrolytes and proteins. (8). 
To fulfill its functions, the dressing has an 
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Decrease of edema and evacuation of exudate 

One of the main characteristics is to promote 
which improves 

wound closure by removing harmful matter 
(metalloperoxidase 2 and 9), in addition to 
increasing blood flow by evacuating exudate 

 
The movement of ions anchored to 
glycoproteins generates electric fields that 

imulate the cellular response. (10)(11) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

4. Microdeformation  
It has been theorized that microdeformations 
of the wound surface promote cell 
proliferation through mechanotransduction
pathways. Mechanical signals promote cell 
proliferation and migration , as well increase 
the expression of extracellular matrix 
components, contractile elements and growth 
factors which are necessary for wound 
healing. (12) 

 
Indications  

The application of negative therapy for wound 
closure has evidence since 1992 (13), where it was 
used to treat open fractures with proven benefits 
especially with greater amount of granulation tissue, 
lower infection rates and shorter recovery time.

Advantages 

1. Wound closure in a shorter time even in 
patients with local (infection) or systemic (diabetes) 
complications. 

2. Wound coverage is easier to change and 
maintain, even in difficult to access anatomical 
positions such as skin folds or circumferences.

 

 

 

 

 

 

 

 

 

Contaminated wound with devitalized tissue. B) Clean wound after lavage and debridement. 

Sponge placed on the wound without exceeding its edges. B) Placement of adhesive on the wound and removal the 
Removal of adhesive sheet number 2 and removal of blue flange. 
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the expression of extracellular matrix 
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osure in a shorter time even in 
patients with local (infection) or systemic (diabetes) 

2. Wound coverage is easier to change and 
maintain, even in difficult to access anatomical 
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Clean wound after lavage and debridement. C) Sponge measurement 

Placement of adhesive on the wound and removal the 



Jaimes Duran EM et al. 

 
Copyright 2022 ©

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. Cutout on adhesive cloth on which the suction hose is 
connected. 

3. Traditional coverings must be changed 
several times a day, but with the negative pressure 
system it can last from 2 to 5 days, thus reducing the 
discomfort caused by the changes (14).

Disadvantages 

1. From the point of view of mobilization, the 
main disadvantage is having to mobilize the pump that 
generates the negative pressure. 

2. Currently, both dressings and negative 
pressure pumps have a high cost, in addition to the
need for trained personnel to handle them.

Contraindications 

Its use is restricted in tissue with suspected or 
confirmed malignancy, since when negative therapy is 
applied the tissue grows in an accelerated manner, in 
addition this tissue has the characteristic of being more 
friable and more likely to bleed. (15) 

A relative contraindication is its use in 
exposed vital organs, blood vessels or vascular grafts, 
its use is postponed until it contains granulation tissue 
to avoid erosion, damage and bleeding. (

In ischemic wounds, no benefit has been 
demonstrated and it may even worsen ischemia, since 
the therapy itself assumes that there is controlled 
ischemia. In the case of a wound with baseline 
ischemia, the risk is greater than the benefit. (17)
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Cutout on adhesive cloth on which the suction hose is 

3. Traditional coverings must be changed 
several times a day, but with the negative pressure 
system it can last from 2 to 5 days, thus reducing the 

changes (14). 

1. From the point of view of mobilization, the 
main disadvantage is having to mobilize the pump that 

Currently, both dressings and negative 
pressure pumps have a high cost, in addition to the 
need for trained personnel to handle them. 

Its use is restricted in tissue with suspected or 
confirmed malignancy, since when negative therapy is 
applied the tissue grows in an accelerated manner, in 

ristic of being more 

A relative contraindication is its use in 
exposed vital organs, blood vessels or vascular grafts, 
its use is postponed until it contains granulation tissue 
to avoid erosion, damage and bleeding. (16) 

In ischemic wounds, no benefit has been 
demonstrated and it may even worsen ischemia, since 
the therapy itself assumes that there is controlled 
ischemia. In the case of a wound with baseline 
ischemia, the risk is greater than the benefit. (17) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 4. Placement of suction hose and its collapse, checking that 
it is airtight. 

In patients with fragile skin, either due to 
advanced age, collagen diseases or chronic use of 
corticosteroid can generate damage and even necrosis 
especially at the margins of the wound, so its use with 
caution is recommended. 
 
Mode of application   
 

1. Once the patient meets the criteria for VAC 
system placement, the wound is mechanically 
washed with antiseptic agents, as well as 
mechanical debridement. (Figure 1 and 

2. Measurement of the sponge to be used,
3. There are different types and sizes of 

dressings that can be used for the negative 
pressure system, the appropriate size should 
be used so that it does not protrude more than 
20% of the edges of the wound. It is als
necessary to avoid the cover directly on the 
skin since it can injure it. 

4. It is fixed with the adhesive included with the 
sponge. It is divided into three sections which 
should be placed in this order:

a) Tighten evenly to avoid the presenc
of bubbles and thus generate an 
airtight seal. 
number one.  (Figure 5)

b) While the tension is maintained, 
proceed to remove the label with the 
number two keeping firm pressure to 
avoid separating the part already 
adhered to the skin
(Figure 6) 

c) Finally, remove part number three 
(blue label) (Figure 6).

5. A cut is made on the adhesive fabric, 
previously measured on the sponge, for the 
connection with the drainage, it is important to 
mention that through this incision the 
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Placement of suction hose and its collapse, checking that 

In patients with fragile skin, either due to 
advanced age, collagen diseases or chronic use of 
corticosteroid can generate damage and even necrosis 

margins of the wound, so its use with 

Once the patient meets the criteria for VAC 
system placement, the wound is mechanically 
washed with antiseptic agents, as well as 
mechanical debridement. (Figure 1 and 2) 
Measurement of the sponge to be used, 
There are different types and sizes of 
dressings that can be used for the negative 
pressure system, the appropriate size should 
be used so that it does not protrude more than 
20% of the edges of the wound. It is also 
necessary to avoid the cover directly on the 
skin since it can injure it. (Figure 3 and 4) 
It is fixed with the adhesive included with the 
sponge. It is divided into three sections which 
should be placed in this order: 

Tighten evenly to avoid the presence 
of bubbles and thus generate an 
airtight seal. Proceed to remove cover 
number one.  (Figure 5) 
While the tension is maintained, 
proceed to remove the label with the 
number two keeping firm pressure to 
avoid separating the part already 
adhered to the skin and the sponge. 

Finally, remove part number three 
(blue label) (Figure 6). 

A cut is made on the adhesive fabric, 
previously measured on the sponge, for the 
connection with the drainage, it is important to 
mention that through this incision the negative 
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pressure is going to be transmitted from the 
generator to the wound. (Figure 7)

6. Proceed to place the suction hose and check 
the tightness of the seal by programming the 
negative pressure generator, the sponge and 
wound collapse will be generated. 

7. The negative pressure therapy indicated for 
each particular patient will be started.

 
The VAC system has certain advantages such 

as the fact of being easy to handle, hospital admission 
is not essential, good compliance and patient 
satisfaction requires minimal training to maintain the 
vacuum at home, it can be applied to multiple cases at 
the same time and give adequate mobility to the 
patient (18), and it will reduce the total length of in
hospital stay and this is ideal for hospitals with high 
demand (19).   
 
Conclusion 
 

The VAC system is a reliable therapy for 
treating wounds of different types, reduces bacterial 
counts aiding healing and increases the rate of 
granulation tissue formation. It has the advantage of 
being used as a definitive treatment for non
wounds or as a temporary dressing for optimal wound 
preparation prior to surgical closure. 

The VAC device is well tolerated with minimal 
complications and/or contraindications so it is 
increasingly being used in different clinica
playing a growing role in wound management.
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