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Abstract: Pressure ulcers from medical devices are common and can cause significant morbid-
ity in patients of all ages. These pressure ulcers appear in the shape of the device and are most
often found from the use of oxygen delivery devices. A hospital program designed to reduce
the number of pressure ulcers from medical devices was successful. The program involved the
development of a team that focused on skin, the results were then published for the staff'to track
their performance, and it was found that using foam dressings helped reduce the pressure from
the device. The incidence of ulcers from medical devices has remained at zero at this hospital
since this program was implemented.
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Introduction

Pressure ulcers (PrUs) occur in soft tissues subjected to pressure. These soft tissues
include tissues beneath medical devices used for monitoring or treatment. Medical
device-related pressure ulcers (MDR PrUs) are becoming increasingly common in all
settings and in all age groups and are often reported to various US state health depart-
ments and the National Database of Nursing Quality Indicators, revealing their incidence
and seriousness.' These ulcers can be more complicated than preventing usual PrUs
because the device may be an essential diagnostic/therapeutic component of treatment.
This review paper addresses the issues of PrUs beneath medical devices, presents options
for prevention, and discusses a quality improvement (QI) project on MDR PrUs.

Definition

PrUs related to the use of medical devices are areas of localized injury to the skin or
underlying tissue as a result of sustained pressure from a device? (Figure 1). The soft
tissue injury usually mimics the shape of the device, which is often rigid or secured
with tight dressings. These PrUs can evolve into full-thickness PrUs due to the lack
of adipose tissue in many of the areas of ulceration.

Prevalence and incidence

Little data have been published on PrUs from medical devices prior to 2000. In 1995,
Davis et al reported that the incidence of occipital ulcers from cervical neck collars
was 33% after 5 days of use and 44% when the collar was used over 5 days. Half of
the ulcers were full thickness in this study.’
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Figure | PrUs from the aspiration port and the balloon inflation port of an
indwelling urinary catheter.
Abbreviation: PrUs, pressure ulcers.

Pediatric and neonatal PrUs can develop quickly due to
the relative skin intolerance and physiological immaturity.
In 2003, Curley et al published the first prospective data on
medical device ulcers in children between the ages of 21 days
and 8 years. The overall incidence of ulceration was 27%, with
8% of children ulcerating from medical devices. The oxygen
saturation probe, bi-level positive airway pressure mask, and
endotracheal (ET) tubes were the most common devices (74%).
Preventive skin care included rotating the device, securing
the ET tube closer to the mouth, and padding the skin under
oxygen masks and the nasal bridge.* The incidence of PrUs
from continuous positive airway pressure devices in premature
infants has been shown to be inversely correlated to the baby’s
gestational age. Babies <28 weeks of gestational age had a
90% PrU rate, compared to a 28% rate in babies 32 weeks and
older.’ An integrative review of PrUs in children from medical
devices listed more than 22 items associated with ulcers. The
paper also reported that over a 2-year period, 0.5% (N=138)
of pediatric patients of the 2,745 patients who were surveyed
developed PrUs from medical devices.®

VanGilder et al reported on the prevalence of MDR PrUs
from a large acute-care data set (N=86,932 patients). Among
all the ulcers identified, 1,631 (9.1%) were described as
“device-related”; of these, 785 were acquired in the facility
and 360 were full-thickness wounds. The most common ana-
tomic locations for device-related ulcers were the ear (20%),
followed by the sacral/coccyx region, heel, and buttocks.’

In 2010, Black et al conducted a secondary analysis of eight
quarterly incidence and prevalence studies in 2,079 patients in
a Midwestern academic medical center. The overall PrU inci-
dence was 5.4%; 83 patients had 113 PrUs. Medical devices

were the cause of 34.5% of the ulcers, which included stage 1
(35%), stage 2 (32%), stage 3 (3%), deep tissue injury (6%), and
24% unstageable ulcers. This seminal study found PrUs from
medical devices on 14 body areas, predominately on the ears
(35%) and lower leg (11%) and also reported that patients with
medical devices were 2.4 times more likely to develop a PrU.2

Ayer et al reported on the prevalence over 11 months
of MDR PrUs in a long-term acute-care setting. Data were
reported on 304 facility-acquired PrUs; 44% were from
medical devices. Among these, 14% of ulcers were stage 1,
50% were stage 2, and 36% were stage 3 PrUs. The ulcers
were predominately on the heel and leg from boots, braces, or
splints; on the face and neck from oxygen delivery devices;
and on the perineum from urine or fecal drainage tubing.?

Some of the most extensive work was reported by Apold
and Rudrych using data from the state of Minnesota. The
greater majority (70.3%) of PrUs from medical devices were
on the head, face, or neck from cervical collars, oxygen tubing,
and nasogastric tubes, and 20.3% were on the heel, ankle, or
foot from immobilizers, support stockings, and boots. Nearly
one-third of serious PrUs were those from medical devices.’

The frequency of ulceration varies by the type of device.
Table 1 lists the ranges of incidence of PrUs by the medical
devices. Devices for oxygen delivery and airway management
have the highest reported PrUs (Figure 2). The priority placed
on the airway often leads to tight securements, leading to ulcers
from the securement device (eg, lip ulcers from tape to secure
the ET tube), a tight device to maintain a seal (eg, facial ulcers
from noninvasive positive pressure ventilation [NIPPV]), or
tightening the tubing to prevent dislodgement (eg, tightening up
the nasal cannula, leading to ulcers on the ears or face). Jatana
etal'® reported that 13% of children with NIPPV develop ulcers
and 6% of them develop necrosis of the columella.

Characterization

MDR PrUs should be differentiated from immobility-related
hospital-acquired pressure ulcers (HAPUs) by examining the
location of the HAPU; immobility-related HAPUs frequently
occur over a bony prominence or tissue exposed to pressure
from a support surface, and MDR HAPUs often mirror the
shape and location of a medical device. Common risk factors
for both HAPU categories included immobility, inactivity,
sensory deficits, moisture, friction, shear, nutritional deficien-
cies, and/or poor oxygenation.

A unique aspect of MDR PrUs is a rigid plastic material
used to construct several medical devices as the source of
the external pressure. For example, devices for monitoring
(arterial lines), prevention (heel off-loading devices), or
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Table | Incidence by type of device

Type of device

Frequency of ulceration

Arterial line
Cervical collars

Ear

EEG leads

Elastic stockings

ET tube

Fecal containment device
Nasogastric tubes

Nasal cannula

Noninvasive positive
pressure masks
(CPAP or BiPAP)
PEG tubes

Pulse oximetry

Unreported

9.7%-23.7%"*%; 33% ulceration in 5 days,
44% over 5 days’; ulceration increased 66%
for every | day in the device?

Up to 33%*°

Unreported®

12%°

10.5%*

14.7%2

8%°

12.9%—47%*%

33% in children®

17%-97% without padding?*%; |3%—43% in
children with 6% columellar necrosis*'®

5.6%°
9% in children

Splints (wrist, leg) 12%—17%8°2

Tracheostomy 8.1%%

flange and ties

Urinary catheter 14.7%8

Abbreviations: EEG, electroencephalography; ET, endotracheal; CPAP,

continuous positive airway pressure; BiPAP, bi-level positive airway pressure; PEG,
percutaneous endoscopic gastrostomy.

Figure 2 PrU from the securement straps around the neck in a patient with a
tracheostomy.
Abbreviation: PrU, pressure ulcer.

treatment (continuous positive airway pressure masks, tra-
cheostomy flange) often contain, in whole or in part, a hard
plastic material. These materials exert pressure on the skin
and lead to ulceration. Oxygen tubing has been recognized
as a culprit in device ulcers for some time. A paper in 1972
called these ulcers a “bedsore of the ear”.!! Some devices
require securement to assure that they are not dislodged. Due
to the securement, these devices seldom move, so shear forces
are a less likely etiology. However, the securement straps or
dressings can also exert pressure forces on the skin. Goodell
performed an in vitro quantification of the pressure applied

to the ear lobe by a pulse oximetry device and reported that
20.7 mmHg pressure was applied to the lobe. This pressure
was 0.24 pounds of force exerted over 0.3 square inches."?
This study does not show causality; however, it bears light
on the intensity of pressure from some devices (Figure 3).

Patients with inflammatory diseases who develop edema
from fluid resuscitation or inflammation can be injured from
devices that become too tight. These issues are aggravated
by inappropriate sizes or selections of products; when elastic
stockings are applied that are too small, the patient may roll
the stocking down to relieve pressure in the thigh. Microcli-
mate (heat and humidity at the skin—device interface) also
increases the risk of ulceration by creating maceration of skin
and decreased tolerance of pressure.

Appearance/staging

PrUs from medical devices on the skin are characterized by
changes in skin color or the appearance of an ulcer in the
location of the medical device. When the ulcer involves the
skin, these ulcers can be staged using the international PrU
staging system.'* Ulcers on mucous membrane should not be
staged.' The anatomy of mucous membrane is not the same
as skin and underlying soft tissue. Nonblanchable erythema is
not visible on mucous membrane, and the base of the mucous
membrane-covered tissue does not include muscle, tendon,
ligaments, or bones. If cartilage is exposed, the ulcer can be
staged as a stage 4 PrU."*

Experience in clinical practice
Each of the many medical devices has unique aspects to the
risks of ulceration and prevention plans. Any prevention plan

Figure 3 PrU on the ear from an oxygen saturation probe.
Abbreviation: PrU, pressure ulcer.
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must begin with obtaining the correct size of the medical
devices such as elastic stockings and heel off-loading devices.
One-size-fits-all does not apply here.

Prevention plans must be comprehensive.'®!” These are
presented in Table 2. Instituting measures to prevent harm from
medical devices is paramount. Clinicians should be familiar

Table 2 Devices, issues, and suggested preventive practices

with the medical devices that have been problematic in their
health care system. Clinicians should be familiar with best
practices that prevent MDR HAPUs for every medical device
in use in their health care institution.'® Ulceration of the face
and occiput from a neck collar is often due to fear of injury to
the cervical spine if the collar is loosened and the patient moves

Devices

Issues leading to ulceration

Suggested methods to reduce risk

Arterial line

Cervical collars

Often placed prior to fluid resuscitation or edema

Need to stabilize cervical spine until ligamentous
damage can be ruled out

Ear Tubing can be tightened to hold on the face. Ears
are thinly covered cartilage, so development of full
thickness wounds occurs rapidly

EEG leads Secured with glue for long-term reading of EEG to

Elastic stockings

Fecal containment device

Nasal cannula

NT/ET tube

Nasogastric tubes

Noninvasive positive
pressure masks (CPAP/

BiPAP)

PEG tubes

Pulse oximetry

Splints (wrist, leg)

Tracheostomy

Urinary catheter

diagnose epilepsy

Often placed prior to fluid resuscitation or
postoperative edema, used on patients with
peripheral vascular disease

Tubing too short to reach the side of the bed;
ports of tube hidden in abdominal/perineal folds
or under scrotum

Device slips from the nares leading to tighter
securement

Need to secure device to prevent migration and
accidental extubation

Secured to cheek which puts tension on the
tube in the nares

Urgency to place and secure tightly to prevent
leaks, thin skin over bridge of nose

Stoma can enlarge and leak HCI acid on to abdomen

Loosen and retape tubing after 24—48 hours

Change to softer collar,*** pad collar at occiput,’*** remove collar
daily to inspect, change pads to keep face/neck dry

Pad areas of the face in contact with the tubing, use silicone oxygen
tubing

Use of EEG cap has reduced ulcerations

Measure to determine size, do not guess; remove twice daily to
inspect skin on heels

Check location of tubing with each reposition, especially in the
perineum, secure tubing to the bed leaving slack in the tubing

Pad the oxygen tubing or behind the ears, use silicone oxygen
tubing

Secure tube with device that allows tube to move (avoid tape),”
move ET tube often, for example, with each turn in bed, cushioning
the nasal ala with a hydrocolloid dressing reduced alar PrUs by
40%3* and severity of wounds®

Secure with device that “floats” the tube in the nares, move the tube
when the patient’s head is turned, change to soft feeding tubes when able

Pad the bridge of the nose and cheeks before placing, apply silicone
dressings to the nare for infants in nasal CPAP,” alternate between
full face mask and smaller masks,? rotate sites of CPAP,*%* use face
mask with silicone pads

HCI acid blockers for short-term use, skin protection with

cyanoacrylate rather than dressings (dressings hold HCl acid on to
the skin), rotate tube daily?®

Oximetry clip used in hypoxic patients’ ears to obtain Move device from ear to ear with each movement of the patient’s

reading; metal clip form of oximetry probe can exert head or body

high amounts of pressure on a small area of soft tissue

Often secured with wraps; doctors’ orders may be
unclear about removal of splint for skin
assessment and care

Sutured tightly to secure airway; difficult to place
dressings for padding under edematous tissue;
ulcers develop in posterior neck folds

Tubing too short to reach the side of the bed;
ports of tube hidden in abdominal/perineal
folds or under scrotum

Rewrap device if edema develops, clarify orders to remove splint,
observe for any signs of pressure and pad as needed

Work with doctors who place the tracheostomy to determine

if suture can be removed at day 5, work with RTs to change ties
with trach care, determine if RT or nurses will change securement
straps, use thicker, wider foam collar straps to pad skin,® pad skin
around stoma with thin, breathable dressings, check for ulcers
beneath straps on each shift, look closely at securements in neck
folds, find ties and move them daily, line entire neck with dressings,
silver dressings reduced ulcers and peristomal skin injury'®

Check location of tubing with each reposition, pad tubing ports,
secure tubing to leg or lower abdomen (males) and leave slack in
tubing

Abbreviations: EEG, electroencephalography; NT, nasotracheal tube; ET, endotracheal; PrUs, pressure ulcers; CPAP, continuous positive airway pressure; BiPAP, bi-level
positive airway pressure; PEG, percutaneous endoscopic gastrostomy; MD, medical devices; RT, respiratory therapist.
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his head.!” Ulcers within tracheostomy stoma and beneath
securement straps behind the neck need to be addressed by
nurses and respiratory therapists. Using bundled interven-
tions worked best.?’ Ulcers from oxygen tubing were noted in
patients who were not using oxygen prior to hospitalization.?!
Ulceration of the heel and leg from elastic stockings, splints, or
heel off-loading devices can occur when these devices are used
in patients with compromised circulation. Deep tissue injury
ulcers can develop quickly in these patients. Obese individuals
are also at risk because tubes and medical devices can become
compressed and hidden by large or deep skin folds.

Devices should be secured using tape and/or straps with-
out tension. A number of studies have used dressings to pad
the skin between the medical device and the skin and reduced
ulcers. Due to the urgency of getting a secure airway and
improving oxygenation or ventilation, it will be difficult to
ask practitioners to wait while someone gets padding for the
nose. Bundling the most common devices (eg, NIPPV masks)
with preventive dressings will aid in getting the dressing on
at the time of placement without delaying the process.?2*

Examining the skin is a crucial component of prevention,
for example, changing the location or repositioning the device
at routine intervals if possible. In one large study, >74% of
MDR PrUs were not identified until they were stage 3, 4,
or unstageable. They also found that 63% of cases had no
documentation of skin inspection, device removal, or pressure
relief.’ Because many devices are on critically ill patients,
examining the skin during the hand-off from nursing shift
to nursing shift is an excellent way to have adequate help to
hold the patient and examine the skin. The National Pressure
Ulcer Advisory Panel created teaching posters on medical
device ulcers. They can be found at npuap.org.

In 2012-13, a western US hospital had reduced the inci-
dence of traditional PrUs on the sacrum, coccyx, and heel from
5.9% to 0.1% using an evidence-based (EB) SKIN (Support
surface, Keep the patient moving, Incontinence management,
Nutritional support) bundle* including a five-layered foam-
bordered dressing (Mepilex® Border Sacrum by Mélnlycke).
Thus, the number of MDR PrUs became much more transpar-
ent. Using the Plan-Do-Study-Act model, an actionable plan
to sustain improvement was developed. The first step was a
small test of change, and preventive dressings were placed
beneath all tracheostomy plates and other respiratory devices,
particularly in the Neonatal Intensive Care Unit and Pediatric
Intensive Care Unit (PICU). Results were apparent, and the
ulcer rate decreased. So, an interdisciplinary team (Pediatric
Clinical Nurse Specialist; Director of Nursing Research,
Registered Nurses, Medical Doctors, Physical Therapist, and

Wound Program Director) was developed to design a broader
performance improvement process. This team conducted a
root cause analysis on the MDR PrUs (N=21). Using data
on the location, the specific device involved, and compliance
with existing SKIN bundle, a fact sheet was developed to aid
in identification of these ulcers. EB interventions including
frequent skin and device assessments, reducing the moisture
interface, and padding the skin were included. To improve com-
pliance, Long Beach Memorial Miller Children’s & Women’s
Hospital developed an interdisciplinary “Skin Surveillance
Team” to review and discuss patients who are at high risk for
skin breakdown. The team met every Tuesday and Thursday
in General Pediatrics and on Monday and Thursday in Adult
intensive care units. Patient and family education was also
provided about preventive measures for the skin during the
hospitalization and at home. A booklet was developed for the
patient and family to explain how ulcers form and their role
in prevention (Figure 4).

The Pressure Ulcer Prevention Model® with EB bundled
skin prevention strategies was fully launched at the end
of 2013 (Figure 5). Skin bundles are universal preventive
precautions for all patients. Reported outcomes have been

Figure 4 Patient information booklet cover on PrUs.
Abbreviation: PrUs, pressure ulcers.

Chronic Wound Care Management and Research 2016:3

submit your manuscript 95

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

‘PIsEQ-92USPIAS ‘g] {ydeag SuoT ‘g ‘10100 [BIP3JY ‘I (9SINU 92UBURUOD ‘AWOISO ‘PUNOM ‘NDOAA ‘O[BIS JUSWISSISSE H[SLI UD[S [BIBUOSU ‘SYYSN 493|n aunssaud pauinbae-feaidsoy ‘NdyH :suoneiraiqqy
'SNdVH JO uononpa. ay3 4oy padojaAsp [opoly § 94n3i4

3

Black and Kalowes

uawibai Buipeoiyo Nid
uoneosnpy

Jiedal [eoibing

Juswabeuew uonLNU pue uied
saldesay} Jounlpy
sjuswaplgaqg

.

SpaaU [B100SOYdASd
UOIOBJUI/UOIEZIUO|0D [ELIB)OE]
snjejs [euoniNN

punom/nJd jo ABojon3
uondiosap ‘abeys punopy
leaisAyd pue AiojsiH

papaau se s|eliajal
pue sjeob juawjeasy

(QW ‘NOOM\) 1Insuoo uieydo
‘sauljapinb o} Buipioooe
punom/nid ayy ydesboyoyd
pue adoos Juawnooqg

——

sjuswieay) [eaido]

pag PuUnom JsIop «

Buissaip Buleay punom ajendosddy «
juaWNoOpP/SUOUIAISIUI Juswa|dw|

paseq asuapiAa Ayuap|

|esiesdde punomjjuawssasse
juaijed aAIsn|dul-|IY SOA

A

uopuaAILlU| J0 uonejuswWNd0Q Bulpn|ou| ‘Juswieas] pue uoen|eAg punop

uopenjers punom/ndd |
snoJobiy

¢punom Jo
uoljessyje ums Jo

S0UBPIAG 818U} S|

A
$991ASp 0Jnau/oIpadoylo 0 sdwnd uoojjeq onjJoe-eiu| o
Buiyoes; Ajweyjusned $801Aap Asanijap usbAxQ o juswdinba Burojuow ||y o
UOEDIUNWILOD AYjIoBpSIU| ( yuswianoas/Buigny) saqn} Awojsosyoey) Jo [eayoropus O Adeisyy pioss)s aanesedolsod
3189 JO J3JSuBJ) 10 SBIeyDsIq wo_>wn iy © (2dAy Aue) sao1rep ulRIg O pue esn uebAxo ‘sujuiedop ‘seanepss jo asn
- SOOINIP S uonouny 8AUBod J0od Jo seAepes
:o.:mEmE:oon pue Jyopue I TS s, o sBuools 1oun) ARl » A P!
9SINU-0}-9sInU ‘Wes) [euolssajoidiajul B d 0} 8Nnp }I0jwodsIp }10dal 0} Ajljiqe
i S80IASP JUBWIBINOBS SI8jeyjed R SpiSoltalssaIduIo) © 10 Uoljesuss Jo sso| ‘6°8) s10joey YSl
aJed Jo suonisuel) ajeg i i ! | 0B} YS!,
sisA[elp %@ SnouaA [esuad o S9OIASP JUBWSINOSS/SBUI| [ELIBHY O 18UJ0 40 @oussaid BU U (S1Eak G9<) OBy
-7 :13pun umopealq uiys @ ainssaid Joj 323y9 (6 00z1>) SeyeuoaU JyBIBM UiIg MO| AlWanXT -
_ SNJd 0} pajejai (s)ao1Asp [edlpa|y Jyblom/snje)s [eUOHLINU SSASSY
4 == (uoneudsiad
2l 10 glajsuel) xalidep | giopIog Xolidon p q ; ‘90UBUIUOJUI) INJSIOW UIYS PISEIOU| «
@) [ I Up pue uesjo umys deoy 0} SUNOJ BIED US B YlIM uoiounfuod BUBIOWS o T e [aa10a el
Kojdap pue ‘adf) ssasse ‘sak j| *(s)adinap Ul UIjs ay) 0] xeu anjsiow abeuew o} s}onpoid JaLuIeq UIS s » 2 e — n_w:m“:o‘__o Ln_uoa ,.._mJ‘_n_ 3 \m_owm_._m ]
leaipaw sey juaned j ‘snid 10} YSK SSISSY °G (e1epnxe : : : 4 4
*s1aA16a1e2 pue juaijed 10j uoieINPa PIACIH Jo uonexndsiad ‘@ousunuooul) Juswabeuew ainjsiow/aduauRuUodU| « ( A 0% 6 b___.amEan papiwpe
) y N y ‘(sseukup/ewayifis 1o Buiyoue|q/ssaupal
wea) 8)ed1uNWwWod/SUCUBAIB}UI [|e Judwndoq J23US/UON oL $30nPa) g JUBWSAOW JuapuadapUl momcmﬂo c_VM “*® Rt/ iy . Jushed
SWB|go1d UORINU 10} UBIORAIP JNSUOD sazjwndo jeyy ainpayos uopisodal/wny jusws|dwi—buirow dasdy « - A
I ) usai0s ysi ol o o] B S5 055e JUSLINOOP/UNS BJIJUS JO JusWISSasse JIys D Jejnbai—uonoadsul uns « osu e S8JIASP [BOIPSLU JBPUN /SMOQ|D ‘SIBJUBYI01}
SuN st uonLy 10013 saouaujwoid Auog/unis ajqelaulna 10ajoid 0} Sa2IASP 10 Juswdinba ! " ‘wniyost ‘sjgay ‘s)oonq xA2000 ‘winioes)
U)IM SNjejs [euoniinu %93y ‘pajesipul : : ! ! juanjed s| ’
y - ; uonnquisipal/buinaijai-ainssaid sjeldoidde josj9s—aoepuns poddng . sjulod aunssaud pue unys o|ibey 1o} ssossy «
NIYS juawojdwy g SOA ON [(SWHSN) o|eos juswssasse
JuBiom suaned yoayo—uonespAY pue uoRLINN Juaned yoea 1oy ajiyoid ysi1 03 oy10ads °| Sl m_v_m |ejeuoau :muw_m_.o_bm_uma
a|pung NIMS g3 ase9jerowsyy Buisn (DOd) a4e2 jo ueid ‘8|eos uspelg-)inpe] ‘Juswssesse
uonuanaud (1d) Ainfuj ainssaid pajesbajul sdojansp wesy) jeuoissajoidiaju) unjs pue s aAisusya1dwiod e jonpuo)y
UONBJUSWINO0P/JUSWISSOSSE 3SIY
wyjiob|e Juapedu|

(s@n) sa21nep [edlpaw A pasned asoy} apnjoul ‘[SYHSN/O uapelg/s|eas uspelg] s199|n ainssaid 10} 3sli 8)en|eA] :uoiuanaid

HIYS AJOAS JUSWISSOSSEDI/UOISSIWPE UO JUBWSSasSe 199|n ainssald aAisuayaidwod e jonpuo) :Abajens
Aanfur upys pue (snud) s1eoin ainssaud jo 881y aq ||Im sjuaied oujelpad pue Jnpy :Jeos

oloPoW uonuanaid 132]n ainssaid

‘Aluo asn [euosiad 104

T202-INC-92 U0 92Z°€E" /T v Ag /W02 ssaldanop mmm//:sdny Wolj papeojumop Yyoseasay pue juswabeue|y aied punopn dluoIyd

Chronic Wound Care Management and Research 2016

submit your manuscript

96

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Chronic Wound Care Management and Research downloaded from https://www.dovepress.com/ by 24.147.33.226 on 26-Jul-2021
For personal use only.

Dove

MDR pressure ulcer

positive.? Incidence and prevalence data, along with com-
pliance with the Prevention Model® Interventions, including
MDR PrUs and SKIN bundle were tracked. Results show
an absolute reduction of MDR PrUs from 0.06% incidence
of stage 3+ MDR HAPUs per 1,000 patient days to zero in
pediatrics (benchmark 0.0%-0.04%). Among adults and
elders, the cumulative incidence was reduced from 0.28%
to zero with benchmark 0.05%—0.09%). The hospital has
sustained a “zero zone” incidence among adults and pedi-
atric patients for PrUs overall, receiving a top performing,
“Clinical Excellence Award” from CALNOC (the Cali-
fornia Collaborative Alliance for Nursing Outcomes), for
the past 3 years. Coyer reported that systematic and ongo-
ing assessment of the patient’s skin and risk for pressure
injuries as well as implementation of tailored prevention
measures are central to preventing pressure injuries in the
critically il1.%6 Visscher et al found similar results through
the use of a team; the PrU rate in the PICU was 14.3/1,000
patient-days during the QI development and 3.7/1,000
patient-days after QI implementation (P<.05), achieving
the aim of 50% reduction. The PICU rates of stages 1, 2,
and 3 conventional and device-related PrUs also decreased
after the QI intervention. However, they also reported that
the PrU rate in the Neonatal Intensive Care Unit did not
change significantly over time but remained at a mean of
0.9/1,000 patient-days, primarily due to an increase in
MDR PrUs associated with pulse oximeters, cannulas and
positive pressure devices.?>=

Sustainability of the success of any program takes effort
and requires executive and clinical leadership support, along
with clinical staff commitment to “achieve and sustain zero”.
Long Beach Memorial Miller Children’s & Women’s Hospital
has instituted these interventions to achieve success:

*  House wide interdisciplinary PrU prevention team

*  Dashboards/visibility boards displaying data

*  Quarterly house-wide PrU prevalence study, focus on
MDR PrU prevention

*  Use and auditing the electronic medical record for adher-
ence to set group of preventive interventions used on all
patients (often called a SKIN care bundle)

»  Skin surveillance rounds/daily huddles in all units; skin
champions

*  Application of layered bordered foam dressings per
protocol for cushioning beneath devices (Figure 6)

*  Hourly intentional rounding (patient/family education)
and daily staff safety huddles

Figure 6 The use of thin dressings beneath a tracheostomy to reduce PrUs.
Abbreviation: PrUs, pressure ulcers.

*  Patient whiteboards to improve patient-centered com-
munication, highlighting safety risks (PrUs; falls).

In order to examine the problem of MDR PrUs, hospital
adverse event reporting programs should mandate the question
“was this pressure ulcer due to a medical device?” If yes
is answered, there should be a required field to document
the specific medical device involved. A root cause analysis
should be done to examine compliance with prevention
plans. Focused educational initiatives can then be targeted to
avoid specific HAPUs. Reporting of MDR HAPUs should
specify the specific medical device and total device days. An
opportunity exists for state and national groups to develop
a registry in order to track the types of devices associated
with PrU formation. Many devices in use today have not
been redesigned and could benefit from future study on their
design, safety features for high-risk patients, and improve-
ment outcomes.* There are limited data on the outcomes of
these ulcers. Coyer reports on a small sample with only 4 of
11 healed at discharge.’®3!

Conclusion

Although the pressure mechanism of soft tissue injury
and staging is similar for immobility-related and device-
related PrUs, risk assessment and the focus of prevention
and management are different. Some simple interventions,
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such as padding high-risk areas, will reduce the intensity of

the pressure. It is imperative that the skin be examined for

early signs of pressure and that devices are chosen to fit the

patient’s body habitus.
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