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INTRODUCTION
The majority of wound care strategies1-3 are 
directed toward addressing the wound bed 
itself. The surrounding skin (periwound) and 
its role are often ignored in wound healing. 
The periwound skin provides the proper 
environment to facilitate healing as the source 
of epithelial cells needed for wound closure. 
Dowsett et al4 described the “triangle of wound 
assessment”: the wound bed, wound edge, 
and periwound skin are all important factors in 
the healing of wounds (Figure 1). The purpose 
of this article is to review periwound skin 
injury etiology and prevention and treatment 
methods.

ETIOLOGY OF PERIWOUND SKIN DAMAGE 
AND RISK FACTORS
The periwound skin area extends 4 cm beyond 
the wound edge5 but it should be recognized 
that damage can extend beyond this zone 
(Figure 2).4 This area faces a number of 
challenges during the process of wound care. 
These challenges are due to the wound itself 
(intrinsic factors): for example, exposure to 
exudate from the wound can lead to skin 
maceration, or wound bed infection can extend 
to the surrounding tissues. Other contributing 
factors come from wound care devices 
(extrinsic factors): wound cleanser products; 
tapes or dressings used to cover and protect 
the wound; and devices such as compression 
bandaging systems, negative pressure wound 
therapy (NPWT), or offloading devices. 
Techniques used to apply and remove these 
various devices are also important to reduce 
the risk of periwound skin damage.

Intrinsic factors
Frequent challenges in the periwound area 
include maceration, excoriation, dry (fragile) 
skin, and hyperkeratosis4 (thickening of 
the outermost layer of the epidermis). The 
problems associated with exposure to exudate 
are termed “periwound moisture-associated 
dermatitis” and fall under the general category 
of moisture-associated skin damage.6,7

Skin damage caused by excessive moisture 
exposure is discussed in several reviews and 
has been summarized by Voegeli.8 Exposure to 
moisture impairs epidermal barrier function. 
Moisture with an alkaline pH reduces the 
normal function of the skin’s acid mantle.9 
Original quantitative studies on human 
volunteers have shown that skin exposure to 
water or synthetic urine leads to a significant 
reduction in skin hardness and a decrease in 
initial blood perfusion during pressure load 
when compared to dry sites. In this same study, 
skin temperature and erythema were lower at 
wet sites than dry sites.10 Electron microscopy 
studies showed that extended water contact 
disrupts the lipid lamellar architecture 
of the intercellular space and degrades 
corneodesmosomes (intercellular junctions), 
which may be the cause of the increased 
stratum corneum permeability.11
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Figure 1. The components of the wound assessment triangle 
(adapted from Dowsett, 20154)
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Figure 2. Example of a chronic wound. The green arrows extend 
4 cm from the wound margin, illustrating the area defined as the 
periwound skin.
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The composition of the exudate differs between 
acute, healing wounds and chronic, stalled 
wounds, with elevated levels of proteases 
and inflammatory cytokines in the latter.12 

Bacterial species often found in wounds, such 
as Pseudomonas aeruginosa, also contribute to 
protease production in the wound exudate by 
expressing elastase, which has been shown in 
vitro to degrade human dermal proteins.13 In a 
rat model, the authors reported that exposure 
to moisture containing proteases, followed 
by bacterial inoculation, induced digestion in 
the epidermal prickle cell layer. The inoculate 
caused bacteria-rich clusters to form within 
the papillary dermis with remarkable tissue 
damage around the clusters.14 The consensus 
opinion of an international panel of experts 
acknowledged these findings and stated that 
the amount of exudate present and/or its 
composition may delay or prevent wound 
healing and cause periwound skin changes.15 
This is important because degradation of the 
periwound skin could not only prevent healing 
but also lead to wound expansion.

Extrinsic factors
Periwound skin can be damaged by extrinsic 
factors such as mechanical forces during 
application, wear, and removal of various 
devices used in wound care. McNichol et 
al developed consensus statements for the 
assessment, prevention, and treatment of 
medical adhesive-related skin injuries (MARSI).16 
Key points included product selection and 
proper application and removal techniques. A 
recent (2020) consensus document17 stated 
that MARSI is overlooked and underestimated, 
and that anyone is at risk (patients at the 
extremes of age, patients with dermatological 
conditions or underlying medical conditions 
such as diabetes, infection, renal insufficiency, 
immunosuppression, chronic venous 
insufficiency). Given these risk factors and 
the range of products available (from general 
wound dressings to critical device securement), 
a judicious product choice is important. A 
patient may need multiple adhesive device 
types at the same time. Products that can 
prevent and/or manage MARSI are described 
below.

CLINICAL ASSESSMENT
The periwound skin clinical assessment 
typically involves simple visual observations of 
skin integrity, color, texture, and uniformity of 

appearance. The epidermis undergoes changes 
in color and texture upon moisture exposure. 
Skin becomes white and softens, taking on a 
saturated or water-logged appearance. While 
often cited as a challenge to wound healing and 
management, maceration remains ill-defined.18 
Variations in presentation and severity have not 
been defined and the level that impacts healing 
is not understood. Documentation of the 
periwound condition should include measuring 
the periwound size, noting the skin condition, 
the exudate presence and characteristics, 
and the presence of pruritus.19 A periwound 
skin classification scale has been proposed 
(HPSC2015), taking into account observations 
of dessication, maceration, allergic reaction, 
inflammation, infection, and atypical features. 
However, the scale requires further validation 
and has not been widely adopted.20

Quantitative methods have been developed 
for periwound assessment, measuring skin 
temperature, amount of edema, epidermal 
hydration, and erythema. These methods 
originated in research settings and are not 
routinely used in clinics yet because they take 
additional time and equipment and would 
require a change in practice. Skin temperature 
measurements have been shown to provide 
a timely and reliable method to quantify the 
heat associated with deep and surrounding 
skin infection and to monitor ongoing wound 
status. In a study involving 40 participants 
with chronic wounds (18 non infected and 22 
infected), the mean temperature difference 
between the periwound skin and a contralateral 
control site was less than 2°F when no infection 
was present and more than 2°F in the presence 
of infection.21 A different study22 states that the 
clinically meaningful temperature difference 
is 3°F. High-frequency ultrasound has been 
used to quantify reduction of edema in the 
periwound tissue in a small group of pressure 
ulcer (PU) patients on commencement of 
NPWT. This technology can noninvasively 
assess the level of edema in wounds and 
surrounding tissue as well as measure the 
evolution of granulation tissue in the wound 
bed without dressing removal.23 Finally, a 
technique currently used in cosmetics and 
dermatology to measure epidermal hydration 
and erythema has been investigated to 
assess periwound skin and has been found 
reliable in that context as well (the SD202 skin 

diagnostic device).24 Future research in clinical 
settings is needed to determine whether these 
quantitative techniques should someday be 
part of the standard assessment methodology 
for periwound skin.

PREVENTION OF PERIWOUND SKIN DAMAGE
Periwound skin damage prevention comprises 
exudate management and protection of the 
area surrounding the wound. Uncontrolled 
exudate can lead to maceration which can 
be difficult to resolve, especially if skin 
changes are severe. Avoiding maceration can 
be accomplished through the use of various 
products or methods to control exudate 
production and/or to protect periwound skin.

The first step in exudate management is to 
reduce its production by addressing possible 
underlying causes, such as infection or edema. 
Figure 3 illustrates how to first mitigate 
exudate production before choosing the proper 
dressing. When large volume exudate is the 
result of infection, critical colonization, or 
biofilm, topical and/or systemic antimicrobials 
can be implemented to reduce microbial load 
and inflammation (BlastX™ Antimicrobial 
Wound Gel, a biofilm disruptor). If copious 
exudate production is due to edema such as 
in patients with venous ulcers, standard-of-
care effective compression (3M™ Coban™ 
2-Layer Compression System) can offer the 
concomitant benefit of exudate reduction.

Once biofilm, bioburden and edema have 
been addressed, the next step is to ensure 
proper dressing selection and meticulous 
application and removal technique. The 
selection of a dressing with sufficient fluid-
handling properties and dressing changes 
at the appropriate frequency are critical for 
clinical success. Dressings that are saturated 
or breaking apart indicate that they are either 
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Figure 3. Exudate related to underlying causes should be addressed 
before choosing the proper dressing. Infection, biofilms and edema 
have a moderating effect of the treatment on exudate production.
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unable to manage fluid properly or have been 
left in place too long. The contact surface of 
the dressing should facilitate rapid vertical 
wicking of exudate from the wound surface. 
Exudate should be absorbed and remain in the 
dressing even under compression. Dressings 
should be engineered to distribute and 
evaporate moisture, enabling continuous fluid 
management during wear. Polyurethane foams 
are versatile dressings intended to manage 
minimal to moderate amounts of exudate. They 
are commonly used as primary dressings for 
partial thickness wounds or cover dressings 
over absorbent fillers. Silicone-coated foam 
dressing (3M™ Tegaderm™ Silicone Foam 
Border Dressing) can provide a gentle option 
when an adhesive dressing is desired, or if the 
periwound or surrounding skin is fragile or 
painful. For highly exudating wounds, or when 
dressings must be left in place for extended 
periods, a superabsorber (KERRAMAX CARE™ 
Super-Absorbent Dressing) can be an effective 
cover dressing. Adding an absorbent wound 
filler (3M™ Tegaderm™ Alginate Dressing; 
KERRACEL™ Gelling Fiber Dressing) is 
appropriate for draining wounds with depth. 
Excessive overlap of wound fillers onto intact 
skin should be avoided, as this can expose skin 
to exudate and increase the risk of maceration. 
Adhesive dressings and tape products should 
also be applied without tension and removed 
carefully to avoid MARSI. Manufacturer’s 
instructions should be consulted for dressing 
preparation and application technique.

Skin assessment and care are required at every 
dressing change to maintain periwound skin 
integrity. If an adhesive product will be used, 
skin preparation should include clipping of 
excessive hair to minimize damage at removal. 
After dressing removal, the wound edge and 
surrounding skin should be cleansed and 
assessed. The optimal product for cleansing 
has not been identified, but saline may be 
inadequate to rid the skin of dried exudate, 
residual topicals or dressing debris. Liquid skin 
cleansers (such as 3M™ Cavilon™ No-Rinse 
Skin Cleanser) are formulated with surfactants 
to help loosen soil with minimal friction. To 
minimize sensitization problems, the ideal 
cleanser should be pH balanced, fragrance-free, 
and have a low dermatitis potential (previously 
referred to as hypoallergenic).

Wound edge protection is an accepted part 
of wound bed preparation models, yet only a 
handful of published studies have evaluated 
interventions.25-27 Polymer-based film-forming 
barriers provide a beneficial approach for 
protection of the wound edge and surrounding 
skin. Alcohol-free liquid films provide 
breathable and durable skin protection while 
allowing for visualization of periwound skin. 
These barriers do not require removal, instead 
they wear off the skin over time with natural 
cell turnover and cleansing. Barrier films can 
also act as a protective interface between the 
skin and adhesive products. During removal, 
the film lifts from the epidermis, sparing skin 
cells and helping to prevent painful stripping 
injuries. 3M™ Cavilon™ No Sting Barrier Film 
(Figure 4a) is useful for protection of intact skin 
from exudate and has been shown to provide a 
clinical benefit to patients and ease of use for 
caregivers.25-27 If a barrier film is not available, 
solid ostomy barrier wafers or hydrocolloids 
can be applied around a wound using a “picture 
frame” or “window pane” technique. These 
products should have a surface coating that 
allows easy detachment of adhesive drapes, 
dressings or tape. In contrast to polymer-
based film-forming barriers, traditional 
semi-solid moisture barrier ointments (and 
some barrier creams) are occlusive and can 
interfere with moisture vapor transmission 
from the epidermis, potentially exacerbating 
maceration. These barriers can contain multi-
ingredient formulations increasing the risk of 
sensitization. This is important for patients 
with venous ulcers due to their increased 
risk of allergy to topically applied products.28 
Semi-solid barriers removal at dressing change 
can be uncomfortable for patients, and time 
consuming for the clinician. 

MANAGEMENT AND PROTECTION OF 
IMPAIRED PERIWOUND SKIN
When prevention efforts have failed and 
periwound skin damage is present, a 
cyanoacrylate-based elastomeric skin 
protectant such as 3M™ Cavilon™ Advanced 
Skin Protectant (Figure 4b) can protect the 
damaged skin and create an environment 
for healing. This skin protectant allows 
adhesive products to adhere on it, therefore 
the use of other treatment modalities can be 
continued even when the skin is impaired. The 
cyanoacrylate component enables attachment 
to, and protection of moist, damaged surfaces. 

Early data29 shows promise for use on 
macerated periwound skin.

Another possible form of periwound skin 
damage is dermatitis. The presence of 
dermatitis in periwound skin requires proper 
evaluation to select the right care. Foroozan et 
al30 observed that fungal species were present 
in 27.6% of the skin samples from venous 
ulcers. If infection is confirmed, the patient 
may benefit from a topical antimicrobial. On 
the other hand, dermatitis without infection 
may be better addressed with a course of 
corticosteroids.31

When the surrounding skin is intact but dry, 
moisturizers can be beneficial to prevent the 
development of dermatitis. Simple, fragrance-
free formulations are desirable, and especially 
important for topical-sensitive populations 
such as those with venous disease.28

CONCLUSION
Periwound skin health is important for wound 
healing and is affected by the way we care for 
wounds. Various quantitative techniques are 
now available to assess and monitor periwound 
skin, but they need further clinical validation 
before being adopted more broadly. Clinicians 
should seek products that facilitate wound care 
while optimizing periwound skin protection. 
Choosing the appropriate products to manage 
the exudate, protecting the periwound skin, 
and ensuring meticulous dressing change 
technique and frequency are paramount to 
promote wound healing.

Figure 4. A) 3M™ Cavilon™ No Sting Barrier Film and B) 3M™ 
Cavilon™ Advanced Skin Protectant
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