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Introduction
Over the past several years, Negative Pressure Wound Therapy (NPWT) 

has become a standard treatment for many wound types. Outcomes 
associated with the use of NPWT fall into two broad categories: 

Improved wound healing and improved wound care. Improved wound healing 
outcomes include two states: either a wound that has closed completely and 
requires no dressing, or a wound that has improved to the point that it can be 
closed surgically. Improved wound care outcomes reflect reduction in compli-
cations such as wound infection.1 For large or complex wounds, the decrease 
in dressing change frequency and associated costs can offset the costs of 
using NPWT. Improved wound care may lead to improved wound healing, or 
it may be an outcome by itself. Therefore, when a clinician considers applying 
NPWT to a specific wound, several outcomes may be in mind.

There are general indications, contraindications, and precautions around the 
use of NPWT. Product manufacturers all have specific indications, contraindi-
cations and precautions listed in their FDA clearance letters. It is recommended 
that clinicians familiarize themselves with product specific usage guidelines. 
Generally, NPWT is indicated for acute and chronic wounds, pressure ulcers, 
dehisced surgical wounds, diabetic wounds, lower extremity venous wounds, 
trauma wounds, and burns. Contraindications for NPWT include: exposed vital 
organs, blood vessels and nerves; inadequately debrided wounds (generally, 
if the wound bed is obliterated with eschar or slough); untreated osteomyelitis 
or severe infection within the vicinity of the wound; presence of untreated 
coagulopathy; malignancy in the wound; allergy to any component required for 
the dressing. NPWT should be used with extreme caution when there is active 
bleeding, when the patient is on anticoagulants, when there is difficult wound 
hemostasis, or when placing the dressing in proximity to blood vessels.2 

NPWT is also commonly used to treat wounds that do not fall within the stated 
indications. These include closed surgical incisions, enterocutaneous fistulas, 
and wounds in pediatric patients. Some manufacturers have obtained specific 
FDA clearance for devices whose primary purpose is incision management. 
Some traditional NPWT device manufacturers have an FDA cleared contra-
indication for unexplored enterocutaneous fistulas. While not specifically 
indicated for fistulas, clinicians use NPWT assuming that if the location and 
extent of the fistula has been confirmed, it is safe to use. Although most 
clinicians working with pediatric patients are familiar and comfortable with 
the use of NPWT in this population, the FDA has made it clear that this therapy 
is not indicated for use in neonates, infants, and children.3 

Disclaimer: This paper will provide practical guidance around commonly 
encountered challenges in the application of NPWT. Areas of care including 
patient safety, wound bed preparation, wound closure techniques and odor 
management will be addressed. This e-book is not intended to serve as a 
substitute for clinical and operational guidance documents provided by NPWT 
manufacturers. It is critical that you familiarize yourself with guidelines for 
the device and dressings that you are using – there are many NPWT systems 
available for use. This guide is generally written for clinicians who use foam-
based, powered systems. 

Outcomes  
associated 

with the use of 
NPWT fall into 

two broad  
categories: 

Improved 
wound 
healing 

and 

improved 
wound care. 
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Determining When to Use Negative Pressure 
Wound Therapy

During the early years of its use, NPWT was only used to treat large, 
difficult wounds. Now it is a standard treatment for a wide range of 
wounds. As a clinician interested in wound management, you are likely 

using this therapy frequently. But how knowledgeable are you about important 
aspects of NPWT? When is the best time to begin NPWT for a given wound? 
There is no protocol for answering this question. The answer must be derived 
from an understanding of the indications, contraindications, and precautions 
for NPWT. If a wound is indicated for NPWT, then the best time seems to  
be “anytime.” 

Below are the generally accepted indications,  
contraindications and precautions for NPWT as  
outlined by Debra Nestch in Ruth Bryant’s text,  
Acute and Chronic Wounds, 4th edition.4 Some of  
these vary by manufacturer: 

Indications: Acute, chronic, sub-acute, traumatic, 
and dehisced wounds, pressure ulcers, partial-thick-
ness burns, flaps and grafts. 

Contraindications: Untreated osteomyelitis, 
malignancy in the wound, exposed organs, exposed 
blood vessels, non-enteric or unexplored fistulas,  
and necrotic tissue.

Precautions: Active wound infections, potential for 
bleeding, treated osteomyelitis, surgical excision of 
malignancy, anticoagulant therapy, and poor patient 
compliance. 

To summarize: 

How  
knowledgeable 
are you about 

important 
aspects of 

NPWT 

?
The answer 

must be  
derived from 

an under-
standing of the 

indications, 
contraindi-
cations, and 
precautions.
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Many clinicians question waiting to use NPWT until all necrotic tissue is 
removed from the wound. It seems that the black open-cell reticulated (OCR) 
foam would help to provide mechanical debridement of necrotic tissue. The 
application of an enzymatic debridement ointment into the wound base prior 
to applying the NPWT dressing is widely believed to be helpful. However,  
understanding a few characteristics of black foam may change your mind 
about using negative pressure before the wound bed is free of necrotic tissue.

Black foam consists of open-cell, reticulated polyurethane. The pores that  
are visible in the foam help to not only move fluid away from the wound base, 
but also distribute negative pressure across the wound base and any existing 
dead space. The foam is not absorbent, it is hydrophobic. This function is a 
key property of effective NPWT. Therefore, it is important to keep the foam 
pores open. 

Applying black foam over slough or other non-viable tissue can be counter-
productive. The tissue has the potential to clog the foam pores. This prevents 
the movement of fluid and the distribution of negative pressure. Since 
bacterial load is higher in the presence of non-viable tissue, the wound fluid 
becomes a bacteria-laden “soup” with the potential for causing infection. 
Matrix metalloproteinase (MMP) levels will likely be increased, slowing 
wound granulation. 

Enzymatic ointments can lead to the same result: clogged foam dressing 
pores. Additionally, most manufacturers recommend that the ointment 
remain in contact with the wound base for prolonged periods of time so 
that the cuff at the base of the slough can be broken. When the ointment is 
used with NPWT, it is likely moved away from the base very quickly, clogging 
the pores of the dressing and rendering its enzymatic properties ineffective.

The conclusion, then, is to delay negative pressure until the wound base is 
clean. The irrigation feature of some NPWT devices may make the therapy 
acceptable if scattered slough is present. Adding irrigation simultaneously 
with negative pressure will move a stream of fluid across the wound base, 
then moves it through the foam for a cleansing effect that keeps pores  
open. Bacterial load is likely decreased. The additional moisture may help 
with slough removal. In the absence of the ability to use irrigation, you may 
reconsider starting this therapy until after non-viable tissue is removed.  
If enzymatic ointments are employed, giving the necrotic tissue a vigorous 
scrub (as pain tolerance permits) can help with debridement. 

Applying black foam 
over slough or other 

non-viable tissue can be  
counterproductive.

"The irrigation feature of some NPWT 
devices may make the therapy accept-
able if scattered slough is present."
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Patient Safety with Negative Pressure  
Wound Therapy

NPWT has been determined to be an acceptable and beneficial inter-
vention for your patient. When deciding to use this valuable therapy 
to help your patients’ wounds to heal, you must be aware that NPWT 

comes with risks. Legal professionals certainly understand this risk association. 
Refer back to the FDA Safety Alert issued in February 2011 in response to 
increased injuries among patients receiving NPWT.5 The FDA concluded that 
many of the injuries and deaths were related to insufficient observation of 
wound dressings and lack of patient teaching.

When I went to work for an NPWT company, I assumed responsibilities for 
education and support of our products. Parts of my duties include overseeing 
a 24-hour clinical support telephone line. I have been surprised and disturbed 
by the number of calls from patients who have been placed on NPWT, sent 
home from a facility or clinic, are seen by home care, but have received no 
training. In an effort to help you help your patients, below is a list of elements 
that should be included and documented for patients who are placed on NPWT. 

  How to plug the device in and ensure that it is receiving power

  Take the power cord along when leaving home for any reason

  How many hours per day the device should be in use

  How to manage the device and dressing if showering is allowed

  How to turn the device on and off

  How to interpret alarms

  Canister change, safe handling and disposal

  How to detect bleeding, assessment of drainage in tubing and canister

  What a normally functioning dressing looks like

  �How to detect and troubleshoot leaks (be sure that the patient has 
materials to patch with!)

  �Action plan if a leak cannot be stopped; should the patient call his 
home health agency, go to an ED, or apply moist gauze dressings?

  Action plan for bleeding

  Emergency action plan

  How to reorder supplies when there is only one week’s stock left

  How to contact clinical support for the device manufacturer

When  
deciding to use 
this valuable 

therapy to help 
your patients’ 

wounds to 
heal, you must 

be aware 
that NPWT 

comes with 
risks. 



7

Remember: giving your patient a 
fact sheet or verbal instructions is not 
enough. Have them quickly return 
demonstrate or repeat instructions 
back to you.

This list seems daunting, but you can accomplish this in a few minutes. As you 
are applying the dressing, talk to the patient about normal dressing appearance, 
detecting leaks and patching them. As you are setting up the NPWT device, 
have the patient or family member turn it on, place the canister, and plug it in. 
Discuss the other topics listed and reinforce with written patient guides. An 
efficient way to make sure that you cover both the instruction and documen-
tation necessities is to include these elements in a form (see page 20), give 
one copy to the patient and keep a copy in the record. 

If you are treating patients with NPWT in the inpatient setting, you are not 
off the hook. This therapy is not a “dress it and forget it therapy,” it comes 
with risks that require close monitoring. Never rely on the device to tell you 
if something is wrong with the dressing. Visualize the dressing at least as 
frequently as you visualize an IV site. Check the tubing when you enter the 
room for bloody drainage. Some facilities teach CANs to determine that the 
NPWT dressing is pulled down appropriately so that they can monitor when 
they do care tasks like turning and cleaning incontinence.
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Dressing for Success: 9 Principles of Negative 
Pressure Wound Therapy Dressing Techniques

Dressing application, as noted above, provides an opportunity for us to 
educate our patients. And just how did you acquire your own knowl-
edge and skills around the application of NPWT dressings? Most of us 

learned by observing another clinician doing dressing applications, or from a 
manufacturer’s representative. We likely just imitated what they did, largely 
improvising. In my work over the past few years, I have been surprised to learn 
that many excellent clinicians have gaps in technical ability. 

The information provided in this section is intended to review principles of NPWT 
dressing application to increase the accuracy of your techniques. These tips 
are distilled from principles that are typical of manufacturer guidelines. It is 
always recommended that you read and follow the manufacturer’s guidelines 
for the product that you are using.

1.	 Cleanse the wound thoroughly prior to each dressing application. 
Evidence indicates that NPWT does reduce wound bacterial load, 
and cleansing the wound thoroughly will help in that effort. Addi-
tionally, cleansing will remove debris that can clog foam or feed 
bacteria. Irrigation across the wound bed is great, but remember to 
irrigate hidden dead spaces such as tunnels and undermined areas. 

2.	Remove devitalized tissue before starting NPWT. One of the 
contraindications for NPWT is undebrided eschar. Technically, 
NPWT is not contraindicated when slough is present. However, 
slough can impact the distribution of negative pressure across the 
wound bed as well as provide “food” for bacteria, so it is usually 
recommended to remove as much slough as possible before 
beginning NPWT. Some clinicians have developed the habit of 
using an enzymatic debriding ointment underneath the foam. This 
is a costly addition, and likely has minimal impact on the slough, 
as the enzymes need to be in contact with the base of the slough 
for sufficient time to break it down. When NPWT is applied, the 
ointment is pulled away from the base of the wound, and can clog 
the foam. You would be better off to spend a few extra days on 
vigorous mechanical cleansing before starting NPWT. 

3.	Use appropriate skin preparation techniques based on the needs 
of the individual. Some clinicians are hyperdiligent when it comes 
to skin protection under NPWT dressings. They will apply an elab-
orately prepared border of drape over skin coated with multiple 
layers of skin protectant. Only doing what is needed to protect the 
skin will save time and money. Many patients require only a light 
coating of protective barrier wipe. Also, there is no need to use 
the non-sting formulas on intact skin. Individualize periwound skin 
preparation based on the needs of the patient being treated.

The  
information 
provided in  
this section  
is intended  
to review  

principles of 
NPWT dressing  
application to 
increase the  

accuracy of your 
techniques. 
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4.	Change your mind about the way that tunnels are filled. Tunnels 
need to be filled to prevent closure in the forward part of the 
tunnel and prevent seroma formation in the base of the tunnel. 
Instead of filling the entire tunnel, use the principle of placing a 
“wick” in the tunnel. This “wick” will extend the entire length of 
the tunnel, but allows the tunnel to collapse onto it, encouraging 
the tunnel to close faster. This wick may be made of gauze pack-
ing strip, non-adherent contact layer, or white foam. If white foam 
is used, make sure that the tensile strength is sufficient to prevent 
breakage upon removal. Always ensure that the tunnel filling 
material is long enough to be visible in the open wound base.

5.	Don’t overfill undermined areas. The principle here is much 
the same as those for filling tunnels. Don’t “stuff” them, as the 
pressure from the foam against the wound can delay closure. If 
the foam you use is too thin, the tensile strength is reduced. You 
may need to wrap the thinned foam in a single layer of gauze or 
non-adherent contact layer in a sling like fashion. This ensures 
that you get out what you put in. 

6.	Fill the open wound with the right amount of foam. Compressing 
the foam, placing it into the wound, and then allowing it to ex-
pand places excessive pressure on the wound edges, which can 
delay wound contraction. The foam should be as exact a fit as is 
possible. This can be tricky with irregularly shaped wounds. It 
may be helpful to precut foam into a spiral, and then shape it 
into the wound. 

7.	 Avoid thinning foam. Many clinicians assume that shallow 
wounds should be filled with thinned foam. Manufacturers 
construct foam of a certain thickness so that it will compress 
under pressure but still allow moisture to move through. When 
foam is thinned, foam can over collapse as negative pressure is 
achieved. This will prevent proper distribution of negative pressure 
and movement of fluids through foam. Thinning foam also in-
creases the release of foam “crumbs” into the wound. It is fine for 
foam to extend higher than skin level even after it is compressed 
down. Make sure your bridge is wide enough. Just as thinned 
foam can over collapse, a narrow bridge can also over collapse. 
When constructing a bridge out of dressing foam, make sure that 
it is 1½” wide. This will prevent the foam from over collapsing. 

8.	Don’t stretch that drape! It is tempting to pull drape very tight 
when applying it over foam and onto skin so that wrinkles do not 
develop. Avoid the temptation to stretch the drape, since it can 
put traction on the skin and cause blisters. 

Avoid thinning foam. 
Many clinicians assume 

that shallow wounds should 
be filled with thinned 

foam. 
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9.	Use NPWT as a tool. Many clinicians apply NPWT dressings,  
turn the pump on, and never give a thought to using anything 
other than the device’s default settings. Each time the dressing  
is changed, consider what pressure and mode are called for.  
For example, continuous mode is often called for during the 
initial days of NPWT, but moving into the intermittent mode  
after a week or two may speed granulation. After a time, return-
ing to continuous may be useful. Think about the best pressure 
setting for the location and status of the wound being treated. 
For example, many clinicians use low, continuous pressures on 
newly dehisced abdominal wounds. Once the wound base is well 
granulated, they will increase pressures and begin intermittent 
mode therapy.

Another important note: Count 
and document the number of foam 
pieces that are placed and removed 
from the wound at each dressing 
change. It is not sufficient to write 
this data on the drape covering the 
wound. Place the count in your wound 
notes. Check to make sure the counts 
match at each dressing change. This 
protects both the patient and you!
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Preventing Maceration Associated With  
Negative Pressure Wound Therapy Dressings 
Even with extensive training on dressing application and refinement in tech-
niques, patients may still present us with challenges. I am frequently asked 
for solutions to maceration of periwound skin in wounds being treated with 
NPWT. As a clinician practicing in the outpatient and home care settings, 
it was not unusual for patients to have to take a “holiday” from negative 
pressure. Treatment was often put on hold for several days to allow skin to 
recover. Putting negative pressure on hold not only caused a potential delay 
in forward progress in the wound, but it also created the need for increased 
dressing change visits for the home care patient. While maceration is reported 
in wounds located anywhere on the body, most clinicians who treat lower 
extremity wounds tell me that maceration is most severe in these wounds. 

Recalling the impact of diabetes on the skin of the lower extremity may help 
clinicians understand why maceration associated with negative pressure is 
common. Neuropathic changes may include inappropriate sebaceous secre-
tions, making the skin dry and unprotected against moisture. Inappropriate 
perspiration is also common. The increased skin moisture underneath the 
semi-permeable drape prevents evaporation and can contribute to moisture 
being retained on the skin. Skin impacted by diabetes has compromised ability 
to recover as maceration occurs,6 leading to the need for putting negative 
pressure on hold. 

There are implications in dressing applications, as well as pressure and mode 
selections that can create or prevent maceration. As we examine these, you 
may find tips that can help you solve some of your clinical challenges. 

+ Skin protection: Provide skin protection that best meets the needs 
of the individual patient. A protective barrier film wipe or spray is a 
good first step towards preventing maceration. These products apply 

a breathable layer of protection that allows the drape adhesive to stick to it. 
There are many brands of these products, each with unique characteristics. 
Get familiar with the characteristics of the product available to you on hand 
to make sure that it meets your needs. When applying any barrier film, begin 
applying at the edge of the wound and work outward to include all skin that 
will be covered by the drape. Allow the barrier film to dry before proceeding. 
Two coats may be helpful for fragile skin. In addition to applying skin barrier 
film, it may be necessary to apply a drape border around the wound edges. 
This may be done by overlapping 1” strips to frame the wound. Another option 
is to cut an opening in a piece of drape that is the exact shape of the wound 
before laying it onto the skin. Either way, drape may prevent maceration that 
results from moisture from the wound, but will likely not prevent maceration 
from inappropriate sweating. 

+Target pressure setting: When maceration occurs, many 
clinicians assume that it relates to wound fluid coming into contact 
with the periwound skin. They respond by increasing NPWT device 

pressures. Additionally, many clinicians use higher pressures in lower extrem-
ity wounds to begin with. In some cases, increasing pressures may actually 
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increase maceration. Black foam is hydrophobic, its job is to convey moisture 
through it. However, high pressures can cause compression and collapse  
of the foam cells, preventing moisture from being removed in the wound.  
If there seems to be excessive moisture in the wound and maceration to the 
surrounding skin, consider other strategies than increasing device pressures. 
In large wounds, you may find it helpful to apply two suction ports over 
different areas of the dressing, and Y connect them into the device. If you 
are bridging multiple large wounds, you may get better results pulling from 
directly over the wounds rather than bridging.

+Mode: Most clinicians use NPWT in the default mode, which is contin-
uous. The intermittent mode may be useful in preventing maceration 
in wounds that are small, or where higher pressures are used. The 

intermittent mode is different from manufacturer to manufacturer, but target 
pressure is held for a period of several minutes, alternated with a shorter period 
of time spent at atmospheric pressure. This cycle of pressure variation will allow 
the foam to relax, passing fluid through it and away from the wound. 

+Foam compression in small wounds: It was mentioned earlier 
that lower extremity wounds frequently have maceration to the sur-
rounding skin. Many of these wounds are small with depth. Consider 

the foam over-collapse concept associated with high pressure. Foam can also 
over collapse when it has low surface area. Pressure exerted over small surface 
area can close down the pores. Therefore, a wound with a small circumference 
but depth of even 1-2cm can over collapse and cause maceration. To prevent 
this, consider the “mushroom” or “button” dressing technique. Drape the 
periwound skin, fill the wound as usual, apply a full-thickness larger piece of 
foam over the wound, and finish the dressing as usual. This technique gives the 
foam larger surface area, preventing over-collapse.

Although maceration may not always be preventable, implementing these 
strategies may help to reduce its impact. Always assess your patient 
carefully prior to beginning NPWT, and consider how the skin should be 
protected, as well as which device settings will be most beneficial. 

Combating Wound Malodor Associated 
with Negative Pressure Wound Therapy

Any clinician who works with NPWT dressings will report that a signif-
icant number of wounds will develop a malodor, commonly referred 
to as a “VAC stink.” In response to malodor, clinicians often opt to 

give the wound a NPWT holiday, which, as noted previously, can delay wound 
closure. Let’s look at factors that contribute to malodor, and interventions 
that might reduce it.

Malodor is not only associated with NPWT dressings, but it also occurs with 
other occlusive dressings. Several reasons for malodor have been theorized, 
but increased bacterial load is generally thought of as the primary factor 
leading to malodor.7

Wound beds should  
be properly prepared  

prior to beginning 
 NPWT.
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As explained earlier, wound beds should be properly prepared prior to 
beginning NPWT. Slough provides a medium for increased bacterial load in 
a wound. Byproducts of bacterial metabolism include ammonia and sulfur 
compounds. So by removing non-viable tissue prior to beginning NPWT, the 
risk of malodor can be reduced. 

There have been questions raised about the use of Active Leptospermum 
Honey (ALH) in conjunction with NPWT to reduce malodor. ALH has properties 
that may impact bacterial load, thus reducing odor. Edna F. Ganacias-Acuna, 
MD explains these possible mechanisms for ALH’s effectiveness in reducing 
malodor in a published case study.8 The glucose component of honey increases 
osmotic pressure in the wound, attracting fluid into the wound. This fluid helps 
to soften non-viable tissue to speed autolytic debridement. Less non-viable 
tissue means fewer bacteria in the wound and less odor. Bacteria remaining 
in the wound prefer to metabolize glucose rather than the body’s cellular 
components. The byproduct of glucose metabolism is lactic acid, which does 
not have the odor associated with ammonia and sulfur compounds produced 
by metabolism of other proteins.9 Honey produces hydrogen peroxide, giving 
it antimicrobial properties. The use of honey, however, increases the cost  
of dressings, and may impact the distribution of negative pressure across  
the wound. 

We are, therefore, back to the issue of wound cleansing. The importance 
of thoroughly flushing and cleansing the wound base and all undermining/
tunnels at each dressing change cannot be over-emphasized. In working with 
clinicians around the country, I find that little effort is given to this important 
part of wound management. Frequently I notice that the NPWT dressing is 
removed, the wound is wiped with a moist gauze, and the next NPWT dressing 
is applied. The impact of this manner of cleansing is questionable. 

Irrigation or instillation delivered in conjunction with NPWT is an intervention 
with documented results in reducing bacterial load in wounds.10 Some NPWT 
manufacturers offer options for delivering irrigants either simultaneous to 
negative pressure, or during an off cycle of the therapy. Some clinicians effect 
irrigation simultaneously by tunneling an IV tubing into the dressing and deliver-
ing fluid in a slow steady stream. Dr. David Armstrong coined the word “chemo-
vac” to define the delivery of various antibiotics and antimicrobials along with 
NPWT.11 Delivering irrigation simultaneous to NPWT not only moves bacteria, 
but will soften slough to aid in its removal, cleanse debris, and cleanse the foam. 

Topical silver used in conjunction with NPWT is a common practice because 
of its antimicrobial properties. There are many forms of silver available for use 
with NPWT including silver foam, wound contact layers, powders, alginates 
and hydrofibers. The costs and properties of each form should be considered 
before applying these products in order to achieve maximum antimicrobial 
benefit without jeopardizing delivery of NPWT. Some products may cause 
foam clogging, alginates being one example.

Since bacteria are a key causative factor in the development of malodor, 
reducing bacterial load is an important part of the NPWT plan of care. As with  
any aspect of local care, a protocol approach will not be as effective as 
considering each wound individually and using the adjuncts best suited for it. 

The importance 
of thoroughly  

flushing and  
cleansing 
the wound 

base and all 
undermining/

tunnels at 
each dressing 
change cannot 
be over-em-

phasized.
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Creative Closure of Tunneling  
and Undermining Wounds 

Wounds treated with NPWT are not often straightforward and 
present us with many challenges. They occur in interesting places, 
have anything from slough to hardware visible in the bases, and 

have nooks and crannies that are not visible to the clinicians peering into 
the wound. A gentle probe is necessary during wound assessment to identify 
tunnels and undermined areas. I prefer to gently probe first with my gloved 
finger (I have small hands) because I can identify hidden structures and other 
oddities. Then I will use a swab to measure how far the tunnel or undermining 
extends. Once hidden dead spaces have been identified, clinicians can select 
the best strategy to bring them to closure. Herein are several techniques 
employed by clinicians to close undermined and tunneled areas.

White foam is a preferred option in closing tunneling and undermined 
wounds in NPWT. Some foam-based NPWT manufacturers offer white foam, 
but not all. White foam is hydrophilic. It is intended to hold moisture next to 
structures like tendon, bone and hardware. The extent to which wound fluid 
is able to move through hydrophilic foams depends on the material that the 
foam consists of. Some foams are made of polyvinyl alcohol (PVA) material. 
This foam must remain moist or it will become quite hard, and has limited 
ability to move moisture through it. Review clinical guidelines, as typically 
it is recommended that pressures be increased with PVA foam. White foam 
constructed of polyurethane (PUA) is also available from some manufactur-
ers. This is soft even when dry, and does not require pressures be increased 
to move fluid.

When using white foam to fill tunnels or undermined wound areas, make sure 
that you do not overfill the dead space. Although you want to fill to within 
1cm of the back of the tunnel or undermined area, it is preferable to allow the 
volume to collapse around the foam to speed granulation. Make sure that a 
sufficient amount of white foam protrudes from the opening so that it is easily 
identified at the dressing change. 

"Make sure that a sufficient amount  
of white foam protrudes from the 
opening so that it is easily identified  
at the dressing change."

While white foam is useful, it is not always available. Medicare and other third 
party payers do not cover it, so clinicians in the outpatient and home care 
settings have to find alternatives when there is hidden dead space to fill in a 
wound. Two materials that are readily available in most settings include gauze 
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packing strips and wound non-contact layers. These materials have an ad-
vantage of allowing tunnels to collapse around it easily, but prevent seroma 
formation. However, it is difficult to use these materials for large undermined 
areas. While black foam might be preferable, the risk of breakage is real. 
A great way to use black foam safely in undermined areas or long wound 
tunnels is to roll it in a single layer of gauze or wound non-contact material. 
This technique gives insurance that all of the black foam will be removed 
while minimally impacting its ability to move moisture. 

Some clinicians choose not to fill tunnels and undermined areas at all; rather 
they bolster the hidden dead space from above to promote wound closure. 
Below are the steps that are usually followed when bolstering undermined 
areas or tunnels. 

1.	
Carefully assess the area to be certain how far it extends.   

2.	
Drape the skin overlying the dead space.   

3.	Apply a full-thickness piece of foam on the draped skin overlying 
the entire dead space. Make sure the foam connects onto foam 
used to fill the wound. Drape the foam bolster with the rest of the 
wound, and complete the NPWT dressing application as usual. 

4.	As the dressing pulls down and achieves target pressure,  
gently press over the bolstered area to ensure that the wound 
underlying the bolster has sealed.

The risk of this technique includes seroma or abscess formation, so the pre-
scribing provider should always approve of this technique being employed. 

Hidden dead spaces must always be thoroughly cleansed at each dressing 
change to remove debris and reduce bioburden. Since irrigation of  
the areas may be challenging, a syringe can be a useful tool to irrigate. 
Closure of undermined and tunneled areas is essential in achieving  
wound healing success. Hidden dead spaces  

must always be  
thoroughly cleansed at  
each dressing change.
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Combining Irrigation with Negative  
Pressure Wound Therapy

Increased attention has been focused on wound bioburden and its impact 
on wound progress. Product manufacturers have responded by developing 
antimicrobials in many forms. Antimicrobial solutions used as wound soaks 

or wound cleansers have become popular. As mentioned in the previous 
section, clinicians combine antimicrobial products with NPWT dressings in 
an off label use to try to speed wound progress by decreasing bacterial load. 
Combining wound irrigation with negative pressure is becoming increasingly 
popular. Although two product manufacturers have offered this feature for 
years, the increased interest in decreasing bioburden has driven the utilization 
of the modality. This section will describe the two methods of irrigation delivery, 
and discuss the benefits of adding irrigation to NPWT.

When combined with negative pressure, irrigation may be delivered either 
simultaneously or intermittently. With the simultaneous method, a stream of 
fluid continuously enters the negative pressure dressing through an irrigation 
port. Capillary and stochastic forces draw the fluid down through the foam, 
across the wound base (including undermining and tunnels) and then up and 
out through the suction port. Thus there is a continuous movement of fluid 
through the foam and across the wound bed. Simultaneous irrigation is offered 
by one manufacturer, but may also be initiated by tunneling a catheter into the 
negative pressure dressing material. Irrigant is maintained within the wound 
area, therefore there is infrequent periwound maceration. Set up is simple, and 
the clinician only has to decide the best irrigation flow rate for the wound. 

Intermittent irrigation is just that, a cyclical introduction of irrigant into the 
wound dressing. The biggest difference is that negative pressure cycles off 
during the instillation of irrigant. Intermittent delivery of irrigation requires 
that the clinician determine the volume of fluid to be delivered, how long the 
fluid will dwell in the wound before the device turns on, and how frequently the 
cycle will be repeated. Intermittent irrigation may have increased incidences of 
periwound maceration, and is a little more complicated to set up. 

The obvious benefit of irrigation with NPWT would appear to be wound 
cleansing. The effects of cleansing the foam dressings may be equally important. 
When foam is removed from the wound at dressing change time, you can’t 
help but notice that it often has a slimy appearance. During the few days that 
foam is in place, components of exudate that include fibrin and “reconstruction” 
debris adhere to the foam. Thick exudate may become trapped in areas of the 
foam. The net effect is that foam pores may become partially clogged, causing 
impaired distribution of negative pressure. When irrigation is combined with 
negative pressure, one of the benefits is foam cleansing. Clean foam provides 
for optimum distribution of negative pressure, and potentially faster granulation. 
More study needs to be done to document this benefit. 

Besides cleansing foam, irrigation with NPWT impacts bacterial load in wounds. 
If bioburden is decreased, then chronic inflammatory states and biochemicals 
associated with wound non-progress are decreased. Several studies exist that 
demonstrate decreased bioburden with both types of NPWT irrigation delivery. 
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"The obvious benefit of irrigation with 
NPWT would appear to be wound 
cleansing. The effects of cleansing 
the foam dressings may be equally 
important."

One of the most frequently asked questions that I receive related to irrigation 
is “Which solution should I irrigate with?” In my clinical practice, I was a strong 
proponent of antimicrobial solutions, Dakin’s Solution being my favorite. 
When I began using irrigation with NPWT, I frequently used it as my irrigant of 
choice. Besides being a broad spectrum antimicrobial, it has properties that 
improve breakdown of slough. A recent study grabbed my attention because 
it has the potential to change my preference. In a study looking at the impact 
of simultaneous irrigation on infected wounds (acute wounds in pigs), some in-
teresting results were noted.12 As expected, NPWT alone decreased bioburden 
over traditional dressings. When irrigation was added, bioburden decreased 
even further. Here’s what really grabbed my attention: there was no significant 
difference in bacterial load between wounds irrigated with saline and wounds 
irrigated with Prontosan (a commercial antimicrobial solution). Therefore, 
using saline combined with NPWT, which is inarguably safe and inexpensive, 
may be as effective as antibiotic and antimicrobial solutions.

Irrigation with NPWT will be an area of much study over the next few years, 
but it has the potential even now to speed wound progress and therefore 
reduce time and money spent on wound care. You should at least consider 
it on your more complicated wounds, and wounds that are not progressing 
as rapidly as you expect. It certainly provides a solution for clinicians who 
believe that the wounds that they treat are not being properly cleansed. 

Is NPWT Enough? Three Products Commonly 
Combined with Negative Pressure

Finding the key to unlocking a non-healing chronic wound keeps us 
awake at night. Though we have, as bedside clinicians, learned much 
about the physiology and biochemistry of chronic wounds over the past 

decade, wound healing is not an exact science. NPWT has become standard 
care for certain chronic wounds. Sometimes, however, wounds treated with 
this therapy do not progress as readily as we think that they should. This has 
led us to consider combining other wound care products with NPWT, which 
have all been mentioned earlier in this guide. We will examine the rationale  
for using several products in combination with negative pressure.

Enzymatic debriding ointments are frequently combined with negative 
pressure to hasten the removal of necrotic tissue even as NPWT is applied. 

Though we 
have...learned 

much about the 
physiology and 
biochemistry of 
chronic wounds 

over the 
past decade, 

wound 
healing is 
not an exact 

science.



18

When clinicians understand the labeling for both products, they can make 
an informed decision about this combination. First of all, NPWT is contrain-
dicated in wounds with undebrided eschar. When eschar is debrided, slough 
frequently remains in the wound base. Remember that slough that obliterates 
the wound base prevents NPWT from being effective because of two factors 
– slough clogs foam pores which prevents the distribution of negative pres-
sure and reduces the removal of exudate, and slough prevents contact of the 
foam in the wound base which prevents microstrain and granulation. 

Clinicians may apply enzymatic debridement agents in conjunction with NPWT 
to hasten the removal of slough. Labeling for these products indicates that the 
ointment must be in contact with the base of the slough for a period of time in 
order for the product to be effective in breaking down necrotic collagen tissue. 
Therefore, when an enzymatic debridement agent is applied to a wound and 
NPWT is begun immediately, the impact of the debridement may be greatly 
reduced. Further, the ointment may clog foam pores, causing the same impact 
that the slough does. In considering expense, it may be more cost-effective to 
aggressively remove slough before applying NPWT. If NPWT must be applied, 
consider using a system that allows for irrigation. The streaming of fluid across 
the wound will likely remove slough effectively, and will keep foam pores open. 

Silver is another product that is frequently combined with NPWT. There is 
no question of the benefit of silver in reducing wound bioburden.13 Clinicians 
should take care to understand the properties and application considerations 
for the silver product that is used. Most often a silver wound contact layer 
is chosen to be used in conjunction with NPWT. The benefit of using silver 
in this form is that the silver is in contact with the wound base. Wound fluid 
is allowed to move through the mesh freely. Microstrain may be slightly 
reduced, since the wound contact layer prevents foam from coming in direct 
contact with the wound base. Using silver wound contact layers is usually less 
expensive than silver impregnated foam. When using silver in combination 
with NPWT, remember to use it for a specific length of time and for a specific 
purpose. Finally, silver can render enzymatic debridement agents inactive, so 
combining those products is contraindicated. Avoid using silver impregnated 
alginates or hydrofibers, as these products will clog foam. If irrigation is used 
in conjunction with NPWT, silver will likely not be needed.

Honey combined with NPWT has become an intriguing idea to some clini-
cians. Honey has antibiotic/antimicrobial properties, and increases the osmo-
larity of the wound environment. These features have led clinicians to com-
bine honey with NPWT to reduce odor associated with the use of NPWT in 
certain wounds. The increased exudate associated with increased osmolarity 
may assist with slough removal. Medical honey products can add significant 
cost to NPWT dressings. Some formulations may impact the effectiveness of 
NPWT by clogging foam pores and reducing foam interface with the wound 
base. There is a honey-impregnated wound contact layer available that may 
reduce the negative impact of a paste or alginate combination honey prod-
uct. If an NPWT system with irrigation is available, the need for adding honey 
will likely be eliminated. 

There are many other products, therapies and techniques that clinicians can 
combine with NPWT to enhance outcomes and decrease healing times. It is 

There is a 
honey-impreg-
nated wound 
contact layer 
available that 

may reduce the 
negative im-

pact of a paste 
or alginate 

combination 
honey  

product. 
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important to understand product indications and application guidelines to 
make sure that their combination with NPWT will be beneficial. The irrigation 
feature that is available with certain NPWT systems may be very effective in 
eliminating the need for product combinations, so become familiar with these 
functions. Clinicians should have a strong working knowledge of the devices, 
dressings and products they are using to deliver NPWT to their patients. 
Patients should demonstrate an understanding of their role in the treatment 
process and the dressings and devices used; this, too, is the responsibility of 
the clinician providing treatment.

Wounds present us with many challenges in achieving healing outcomes. By 
assessing the wound and treatment options, in addition to considering other 
products that might aid in the delivery of NPWT, an effective strategy may be 
employed to ultimately improve wound healing and improve wound care.
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Negative Pressure Wound Therapy Patient Education Tool: 
Instruction Guide 

This guide is intended to assist home care and outpatient clinicians to provide instruction and docu-
mentation related to the use of the prescribed negative pressure wound therapy (NPWT) device for 
home use. Use this guide in the home/outpatient setting as you instruct your patients. Please check 
the appropriate box as you instruct your patient, step-by-step, through the operation of the NPWT 
device. Please have your patient sign the tool at the end of the session, and include the form in the 
patient’s medical record. Provide the patient with a copy of the guide for reference.

Device Make/Model: �

Elements to instruct/demonstrate 
Reinstruction during consecutive home visits may be needed Verbal recall

Return  
demonstration

Identify  
phone number 

or button

Device basics – Instruct and obtain verbal/return demonstration of the following:

Turning device on and off   
Identify low bettery alarm   
Plug power cord into device and power outlet   
Identify canister full alarm   
Demonstrate canister change   
Identify low pressure/leak alarm   
Demonstrate verification that tubing clamp is open   

How to recognize excessive bleeding:  
Definition of excessive bleeding (list parameters given to patient below) 

�

�

Action plan for bleeding: Includes but is not limited to turning device off, apply pressure 
over dressing, call emergency contact (MD, home care agency, 911) (List parameters given to 
patient below, verifying correct phone numbers) 

�

�

Identify both prescription and OTC medications that have anticoagulants effects that the 
patient is taking with instructions for their use (List applicable medications below) 

�

�

Additional Instructions: Identify 

�

�
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Elements to instruct/demonstrate 
Reinstruction during consecutive home visits may be needed Verbal recall

Return  
demonstration

Identify  
phone number 

or button

The pump will be very quiet when the pressure in 
the dressing is stable at the set level   
Fluid in the suction tubing may not move when the 
pressure in the wound is stable. This is normal and 
no action is needed

  

Additional Instructions: (please list) 

�

�

How to recognize an infection and/or if wound is worsening: 

Signs and symptoms of wound infection including: 
Increased pain, increased wound drainage, change 
in drainage color, odor that persists after wound 
cleansing, periwound inflammation, negative change 
in wound base appearance or depth

  

Action plan for excessive pain in or near the wound: Instruction should include but may not be 
limited to:

Call appropriate provider   

Other instructions: (please list) 

�

�

Review Troubleshooting Section in Patient Guide:

Blockage or Occlusion alarm if applicable   
Low Pressure/Leak Alarm Sounds: May Include But Not Limited To Options Below:

Use hands to press over the suction port and drape 
to attempt to seal leak that might have occurred   
Place extra drape over area where leak is identified   
If unable to get a seal, implement the following procedures:

Turn device off, remove the drape and foam, apply 
wet to damp gauze dressing to wound   
Notify home care agency or wound clinic staff   

Clinician’s name 	 Signature 	 Date 	  
Clinician’s name 	 Signature 	 Date 	  
Patient's name 	 Signature 	 Date 	
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