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Abstract

The formulation of recommendations on the use of wound dressings in pressure ulcer
prevention was undertaken by a group of experts in pressure ulcer prevention and
treatment from Australia, Portugal, UK and USA. After review of literature, they
concluded that there is adequate evidence to recommend the use of five-layer silicone
bordered dressings (Mepilex Border Sacrum

®
and 3 layer Mepilex Heel

®
dressings

by Mölnlycke Health Care, Gothenburg, Sweden) for pressure ulcer prevention in
the sacrum, buttocks and heels in high-risk patients, those in Emergency Department
(ED), intensive care unit (ICU) and operating room (OR). Literature on which this
recommendation is based includes one prospective randomised control trial, three
cohort studies and two case series. Recommendations for dressing use in patients at
high risk for pressure injury and shear injury were also provided.

Pressure ulcer prevention has been aided by clinical practice
guidelines since 1994 (7). However, in the last 20 years little
progress has been made or sustained in preventing pressure
ulcers in the high-risk patient in critical care units or the
operating room (OR). The National Pressure Ulcer Advisory
Panel (NPUAP) 2012 monograph examined the trend in
pressure ulcers over the previous decade (8). Their work
reported that the incidence of pressure ulcers in critical care
ranges between 3·3% and 53·4% and prevalence rates for
critically ill patients ranged between 25·1% and 45·5% (9).
In the ORs, the incidence of pressure ulcers ranged from 5%
to 53·4% (10). In the most recent guideline in 2009, the use of
dressings for prevention of pressure ulcers was not addressed,
apart from a recommendation for foam dressings to reduce
shear, with a strength of evidence summary at ‘level B’ (11).

Pressure ulcer prevention is expensive, ranging from 0·6%
of all health care expenditure in Hungary (12) to 1% in
the Netherlands (13) and as high as 4% (£1·4–£2·1 billion

annually) in the UK (14). The costs of pressure ulcers
are reported to be much higher in the USA with recent

Key Messages

• dressings as an adjunct to pressure ulcer prevention
• five-layer soft silicone bordered dressings have been

shown to reduce the incidence of pressure ulcers when
combined with usual pressure ulcer prevention practices

• pressure ulcer prevention in critically ill patients should
include a five-layer soft silicone bordered dressing on
the sacrum to reduce pressure, shear and microclimate

• pressure ulcer prevention should begin in the Emer-
gency Department for patients likely to be admitted for
surgery or to critical care units

estimates of $6–$15 billion annually for all types of chronic
wounds (including pressure ulcers) (15); however, in Japan
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the reported costs of pressure ulcer treatment are much
lower (£18·4 million annually) (16). Costs for prevention and
treatment of pressure ulcers that occur in acute care facilities
in the USA are not reimbursed; pressure ulcers have been
deemed as ‘medical errors’ and when they occur no funds are
reimbursed even if the ulcer was unavoidable.

The formulation of recommendations upon the use of
wound dressings in pressure ulcer prevention was under-
taken by a group of experts in the field from Australia,
Portugal, the UK and the USA. The expert panel recog-
nises that it does not represent the NPUAP, European
Pressure Ulcer Advisory Panel (EPUAP) or the Pan Pacific
Pressure Injury Alliance. The consensus group met on
six occasions over 2011 and 2012 augmented by regular
teleconference calls. Their preliminary work was presented
at several international meetings of wound care providers
for input.

The foundations for the consensus-based recommendations
was a formal search for, and review of, published literature
related to dressing use in pressure ulcer prevention. In May
2011, a literature search was conducted within the follow-
ing electronic databases (PUBMED, MEDLINE, CINHAL,
AMED and EMBASE) along with hand-searching of con-
ference proceedings [European Wound Management Associa-
tion (EWMA) and EPUAP] to identify literature published in
languages familiar to the consensus group (English or Span-
ish) from 1998 to 2011 that was related to wound dressings
used in pressure ulcer prevention. Within the search strat-
egy the detailed search developed by the NPUAP–EPUAP
to identify publications upon pressure ulcer prevention, and
the separate NPUAP–EPUAP search strategy used in their
pressure ulcer treatment guideline to identify wound dress-
ings were combined to search for pressure ulcer prevention
and the various types of wound dressing available to clini-
cians. This search had not been performed within the 2009
NPUAP EPUAP guidelines1 and represents a new contri-
bution to the evidence base that underpins pressure ulcer
prevention. The initial literature search identified 595 pos-
sibly relevant publications; these were reviewed by a single
investigator and excluded if (a) there was no abstract avail-
able or (b) were review articles or (c) the abstract identi-
fied that the study was either unrelated to the use of wound
dressings (e.g. considered the use of under-pads and padding
in prevention) or described the use of wound dressings in
wound treatment.

This initial assessment reduced the number of potential
studies from 595 to 35 potential publications. The full
and reduced publication lists were made available to the
consensus group to ensure potential papers had not been
excluded incorrectly. Evidence tables were developed based
upon the structure of the evidence tables developed during the
2009 NPUAP–EPUAP guideline development process. All
evidence tables were reviewed by the consensus group with
the agreement that ten potential studies should be excluded
(not about pressure ulcer prevention or involved skin creams
and gels rather than dressings). This review left the consensus
group with 25 eligible studies. The review was updated
in September 2012 with further 403 publications identified
that had been published since the initial literature search.

Following the same process used in the first search, the 403
publications were reduced to 15 potential studies for inclusion
with the consensus group excluding 12 of these with the final
3 eligible for inclusion in the review. This gave a total of 28
included publications which formed the basis for the review
and consensus recommendations.

Twelve studies considered the clinical outcomes of wound
dressing use on pressure ulcer prevention, 11 reported mea-
surements of pressure, shear or friction where wound dressings
were applied to the skin, the final five publications all in the
Spanish language appeared to be duplicate publications or
where an English language version also existed. In addition,
one of the members of the consensus panel was conducting
a randomised control trial (RCT) for a dressing during this
time. The consensus panel members were able to read the final
manuscript and the findings of that study are also included in
the literature review for this article.

Statements were written in the style of existing guidelines
along with the level of evidence (A, B and C), defined as:

• Level A: Derived from high quality RCT.
• Level B: Derived from other evidence such as well-

designed, non-randomised clinical trial, clinical cohort
studies and case-control studies with non-biased selec-
tion of study participants and consistent findings.

• Level C: Derived from expert opinion and may include
data from other sources.

1. Consider the use of a five-layer soft silicone bordered
foam dressing to enhance, but not replace, pressure
ulcer prevention strategies for the sacrum, buttock and
heel (SOE = A).

Evidence: Literature used to inform this recommendation
includes one prospective randomised controlled trial (1), three
cohort studies (2,4) and two case series (5,6).

Research from ICU : A prospective open-label randomised
control trial using a five-layer soft silicone bordered dressing
on the sacrum and a three-layer non-bordered dressing on
the heel (Mepilex Border Sacrum

®
and Mepilex Heel

®
by

Mölnlycke Health Care, Gothenburg, Sweden) in 440 patients
with traumatic injury or critical illness reported that there were
significantly fewer patients with pressure ulcers in the dressing
group (7 versus 27, P = 0·002) (1). There were significantly
fewer sacral pressure ulcers compared with a control group
(5 versus 20, P = 0·001) and fewer heel ulcers (5 versus 19,
P = 0·002). This well-designed and adequately powered study
examined 440 trauma and critically ill patients. The dressing
was applied in the Emergency Department and maintained
throughout the stay in intensive care unit (ICU). The control
group received usual and customary care. The reduction in
pressure ulcers represented a 10% difference in incidence
between the groups (3·1% versus 13·1%) and a number needed
to treat of ten patients to prevent one pressure ulcer. The time
to injury survival analysis indicated that intervention group
patients had a hazard ratio of 0·19 (P = 0·002) compared with
control group patients.

Three clinical trials also studied the effect of preventive
dressings in ICU patients. Brindle and Wegelin (2) followed
up 93 surgical trauma ICU patients considered to be at risk
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of pressure ulcers and treated preventively with a five-layer
soft silicone bordered dressing on the sacrum. Of the 41
patients provided with the wound dressing, none developed
sacral pressure damage whereas 3 of 52 patients considered to
be less vulnerable to pressure ulcer development experienced
sacral pressure ulcers.

Chaiken conducted a clinical trial in 293 patients primarily
admitted to the ICU with brain, cardiac, infectious or respira-
tory problems (4). Baseline pressure ulcer rates were 13·6%
in the ICU prior to the application of a five-layer soft sili-
cone bordered dressing. In the first month after the study, the
pressure ulcer rate fell to 1·8% (N = 5).

Walsh et al. used a five-layer soft silicone bordered dressing
in 62 patients on their admission to the ICU. Three of the
62 patients developed a sacral pressure ulcer, noted on days
3, 12 and 24 after dressing placement. Two of these ulcers
were diagnosed as deep tissue injury and one as a stage II.
Continued use of the dressing along with implementation of
the pressure ulcer guidelines decreased the hospital-acquired
rates from 12·5% to 7% in 1 year (6).

Research from OR and ICU : Brindle and Wegelin con-
ducted a trial in 85 patients admitted for surgery with planned
admission to the ICU. Five-layer soft silicone bordered dress-
ings were applied to all patients prior to surgery and then
removed from the control group upon admission to ICU. No
OR-acquired pressure ulcers developed in either group. Four
subjects in the control group (N = 35) developed deep tissue
injury and category (stage) II pressure ulcers 6 days after the
operation. One deep tissue injury developed in the treatment
group; however, this ulcer did not evolve. The differences
were not statistically significant (5).

Cherry et al. (pers. commun.) examined the change in
pressure ulcer rates after implementing a combined effort with
the ORs and the cardiovascular ICU. The OR staff placed
gel overlays on the OR tables for high-risk patients and
ensured that no prep solution pooled against the skin. The
ICU staff applied a five-layer silicone foam bordered dressing
(Mepilex

®
) for the patients upon arrival to ICU and inspected

the skin beneath the dressing at every shift. In the first quarter
after the changes, pressure ulcer rate was 0% compared with
a pre-intervention rate of 8–14%. In the second quarter after
the changes, the pressure ulcer rate was 1%.

While the findings from the RCT (1) provide preliminary
evidence and the other studies supplement the findings on
the effectiveness of a five-layer soft silicone bordered dress-
ing to prevent pressure ulcers, the expert panel fully supports
continuing standard pressure ulcer prevention practices and
considering dressings as an adjunct to practices. Pressure
ulcer prevention strategies include turning and repositioning to
reduce the duration of pressure, using therapeutic support sur-
faces to reduce the magnitude of pressure, keeping the head of
the bed at or below 30◦ elevation to reduce the risk of shear,
keeping the skin clean and dry to control microclimate and
providing nutrition and hydration to maintain tissue tolerance
for pressure. No clinical studies could be located that com-
pared the pressure ulcer outcomes between dressing types.

2. Before selecting a dressing, consider the current status
of the skin and the ease of dressing removal in order
to prevent mechanical stripping (SOE = B).

Evidence: Skin injury can result from repeated removal
of strongly adhesive dressings (17,18). If skin is torn, easily
bruised or fragile use a dressing such as soft silicone which
is recognised to prevent skin damage (18). For patients with
fragile skin, use of a retention bandage to hold the dressing
securely in place is recommended.

3. Apply the dressing to dry intact skin. Do not use
emollients or other barriers because they will prevent
adhesion of the dressing to the skin (SOE = C).

Evidence: Several products are used on the skin to reduce
the risk of incontinence-associated dermatitis. These products
can reduce the adhesive properties of a dressing applied
to the same skin and therefore the skin should be dry
before application of a dressing. Dressings for prevention of
pressure ulcers should not be used as containment products
for incontinence.

4. Choose a dressing(s) that exceeds the area of tissue at
risk on the sacrum, buttocks or heel to be protected
from pressure and shear (SOE = C).

Evidence: When shear forces are applied to the skin, for
example, when the head of the bed is elevated, the patient’s
skin, underlying tissue and the blood vessels are pulled and
distorted in a wide area. Therefore, when using a dressing to
‘absorb’ the shear forces, it must be larger than the body area
at risk for shear. If the dressing is smaller, the shear force
is transmitted onto the skin and underlying soft tissues. The
effect of shear can be seen in dressings; when the dressing is
found to be wrinkled, the change in appearance of the dressing
is due to shear being applied to the dressing and not the skin.
So, in essence, the dressing did its job by absorbing the shear
forces. It is not advisable to apply topical products or tape
to secure the dressing in these instances. Excessive adhesion
will damage the skin (19).

5. Inspect the skin beneath the dressing on a regular basis
in accordance with standards of care and/or institutional
policy (SOE = C).

Evidence: Guidelines on pressure ulcer prevention state that
skin over body areas at high risk for pressure injury must
be inspected often to detect early signs of pressure damage.
When dressing for pressure ulcer prevention is used that cover
the high-risk body areas, the skin must still be inspected.
Therefore, the ability of the dressing to be removed without
injury to the skin in order to inspect the skin needs is an
important component within this recommendation.

6. Dressings should be changed in accordance with insti-
tutional policy and manufacturers recommendations or
as clinically indicated (SOE = C).

Evidence: Dressings that become soiled or damaged may
need to be changed more quickly than institutional policy or
manufacturers’ recommendations.
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7. Consider discontinuation of the dressing as the patient’s
risk for pressure ulcer development decreases per
clinical assessment (SOE = C).

Evidence: As the patient’s risk for pressure ulcers decreases,
commonly seen once the patient is fully awake and aware
following surgery, ambulating and/or moving purposefully in
bed, preventive dressings may not be needed. The patient’s
overall risk must be considered; if the patient is only ambu-
lating for a few minutes a day and relatively immobile once
bedbound, continued use of the dressing should be considered.
(See additional recommendations for heel ulcer prevention.)

8. Consider placement of five-layer soft silicone bordered
foam dressing to the buttocks and sacrum prior to
prolonged procedures or anticipated events when the
patient cannot move or be moved from the supine
position (SOE = B).

Evidence: A laboratory study created standardised pressure
on seven dressings and analysed the area of pressure deflec-
tion created by the dressing (20). The data reported that the
deflection of pressure through the dressing was greatest in
the five-layer soft silicone dressing (Mepilex

®
); therefore the

dressing resulted in the lowest pressure applied to the skin.
The test model used for the study was not human tissue;
therefore the extent of pressure deflection into deeper tissue
(e.g. muscle) is unknown. Literature also used to inform
this recommendation has been presented above, however,
because the duration of pressure and the position of the
patient was not studied, these studies were not considered as
primary evidence. These studies examined the outcomes from
the use of a five-layer soft silicone bordered foam dressing
during admission through the Emergency Department (ED)
or surgical cases in which patients were admitted to the
ICU. A study comparing pressure ulcer outcomes during
surgery among 201 patients with and without a polyurethane
film dressing reported reduced ulceration for 24 hours after
surgery; however, duration of the operation was most pre-
dictive of ulceration (19). Studies specifically looking at the
effect of dressings during interventional radiology transport
by gurney or backboard could not be found. Immobile supine
patients experience pressure on the buttocks and sacrum.

9. Consider placement of soft silicone dressings onto the
buttocks and sacrum when the head of the bed must be
continuously elevated (SOE = B).

Evidence: This recommendation was primarily supported
by laboratory research comparing shear force onto various
sacral shaped dressings. The laboratory study created stan-
dardised shear on seven dressings and analysed the deforma-
tion of the dressing and the artificial skin of the model in
the laboratory (20). The data reported that the five-layer soft
silicone bordered foam dressing (Mepilex

®
) had the greatest

ability to disperse the shear forces. The test model used for
the study was not human tissue; therefore the extent of shear
dispersement into deeper tissue (e.g. muscle) is unknown.
Literature used to inform this recommendation has been pre-
sented above, however, because the elevation of the head of
the bed was not reported, these studies were not considered as

primary evidence. These studies examined the outcomes from
the use of a five-layer soft silicone bordered foam dressing on
patients in the ICU. It is presumed that the head of the bed
was elevated in many of these patients while on ventilators.

10. Consider placement of multi-layer soft silicone foam
dressings on the heels prior to prolonged procedures
or anticipated events when the patient’s leg(s) cannot
move or be moved from the supine position (SOE = A).

Evidence: A prospective open-label randomised control trial
using a three-layer soft silicone dressing (Mepilex Heel

®

dressings) in 440 patients with traumatic injury or critical
illness reported that there were significantly fewer patients
with heel ulcers (5 versus 19, P = 0·002). The dressing
was applied in the Emergency Department and maintained
throughout the stay in ICU. The anatomy and physiology of
the heel make the tissue very vulnerable to pressure. When
pressure is increased in high-risk patients, such as those
with peripheral arterial disease and neuropathy, the risk of
ulceration and failure to heal is greatly increased. Patients
at risk of increased pressure on the heel are those who
cannot move their legs, such as patients who are anesthetised,
paralysed or have undergone orthopaedic injury or surgery.
These patients require additional precautions to prevent heel
ulceration. Elevation of the heel from the surface of the bed,
carts, OR table, etc is an important first step. However, there
are some patients who cannot move the heel free from the bed,
such as those with orthopaedic injuries. Laboratory testing
of the multi-layer soft silicone dressing showed an ability
to deflect pressure away from the point of impact into the
dressing.

11. Consider placement of multi-layer soft silicone foam
dressings to the heels for patients at risk of shear injury
(SOE = B).

Evidence: This recommendation is based on the study
presented above. However, because clinical situations that
lead to shear injury of the heel were not described, the
findings were not considered as primary data. The anatomy
and physiology of the heel make the tissue vulnerable to
friction and shear. While pressure causes compression of the
tissues, shear forces occur between the layers of the tissues,
and tend to tear and separate them. In some cases, this results
in blister formation and breakdown of the fibres that tether
the layers of fat and collagen together. The reduction of shear
force was tested in the laboratory and the multi-layer soft
silicone dressing showed an ability to deflect shear forces
away from the point of impact into the dressing. Shear forces
are best prevented with layers that move along with the shear
forces.

Skin microclimate

No clinical studies were reported addressing the effect of
a dressing on skin microclimate. Microclimate is being
recognised again as an aetiology of pressure ulcer formation
in that moist and warm skin has less tolerance for pressure
(21). Laboratory data on the ability of dressings to absorb
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and trap moisture as well as allow moisture to escape were
reviewed for this project (20).

Conclusion

Evidence on the effectiveness of five-layer soft silicone
bordered dressing (Mepilex

®
) supports its use as a component

of sacral pressure ulcer prevention in patients at high risk
of pressure ulcers, those in the ED, ICU and OR. A well-
designed and adequately powered RCT examined 440 trauma
and critically ill patients and reported statistically significantly
fewer pressure ulcers on the sacrum and heels in those treated
with the dressing. Other studies and laboratory findings bolster
this conclusion.

Areas for further research

There is a need for further research in the use of dressings
for the prevention of pressure ulcers given the current
strength of published evidence. Specifically, there is a need
for large multi-site randomised controlled trials investigating
the effectiveness of different types of dressing at different
anatomical sites; these studies should investigate a broad range
of patient populations, from critical care to medical–surgical
populations as well as the aged care sector. Furthermore, we
need to better explain the potential protective mechanisms
involved in the use of dressings in pressure ulcer prevention
at both cellular and biomechanical levels. This future research
will be important to guide the development of specific
‘preventive’ dressings that may differ in their construction
and mechanical properties from current wound dressings that
have been used for pressure ulcer prevention (21).
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