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ABSTRACT

Acutely ill and immobilized neonates and children are at risk for
pressure ulcers, but a paucity of evidence-based research exists
on which to base guidelines for clinical practice. Most prevention
and treatment protocols for pressure ulcers in the pediatric
population are extrapolated from adult practice. Clinical practice
guidelines for prevention and treatment of pressure ulcers that
specifically address the needs of the pediatric population are
needed. The purpose of this article is to highlight the research
that is currently available and to identify gaps that need to he
addressed so that science-based, age-appropriate preventit

and treatment pressure ulcer guidelines can be developed.

ADV SKIN WOUND CARE 2007;20:208,210,212,214,216,218-2-«

There is an emerging awareness tha#l icutely il and immobi-
lized neonates and children are at ri % foif pressure ulcers.
> to " se guidelines for

1

However, empirical data on.as'
clinical practice are scarce/ ~ In fac. hmose hrevention and
treatment protocols are | xtrapolated| rom adult practice
guidelines.*° "' Given the_anatomic ar . physiologic differ-
ences between ad7.liind " ¥ldren.« ‘rious concerns arise
about the safel’, clinical efficacy, and cost-effectiveness of
using adult pr; ocols and | oducts for neonates and chil-
dren."™'? Evider. »-linked cli ical practice guidelines for pre-
vention and treatric wth specifically address the pediatric
population are needed. The purpose of this article is to high-
light the research that is available and to begin to define areas
that need to be addressed so that prevention and treatment
guidelines can be developed.

PRESSURE ULCER PREVALENCE RATES

Pressure ulcer prevalence rates as high as 27% in pediatric
intensive care units (PICUs) and as high as 23% in neonatal

intensive care units (NICUs) hat C heen reported. Most pressure
ulcers occur within 2 fays4’ admis an.>® Among noncritical
hospitalized pediatric pi ents, prevalence rates of 0.47% to
13%, and inf.dence rates or %29% to 6% have been cited.1>~1°

Pallija { al® trag!{ .. hhildren with spina bifida and spinal
cord injui s over 4 ye 's. Of the total 4533 hospital days
stut d, 227 W = 9944 ays) were used to treat pressure ulcers
at a co. "o million.® The findings of Pallija et al° are
ai_ming * hen one considers that pressure ulcer incidence
ral s are 20% o 43% among patients with spina bifida.

PRESSURE ULCER RISK FACTORS

fany factors have been identified as contributing to skin
bicakdown in the pediatric population. However, insufficient
evidence exists to determine exactly which are true risk fac-
tors and which can be modified or reduced. Suggested risk

of ove. :

factors for skin breakdown may be intrinsic, such as dura-
tion and amount of pressure, friction, shear, and moisture, or
extrinsic, such as perfusion, malnutrition, infection, anemia,
and immobility.

The sacrum, the largest bony area, is the most common
location for pressure ulcers in adults. In the pediatric
population, the occiput is the largest bony prominence and
the most common site of pressure ulcer development.'®~*®

Studies identifying skin breakdown in the pediatric popu-
lation are limited but consistent with the adult population.
Baldwin'® identified sedation, hypotension, sepsis, spinal cord
injury, traction devices, and terminal illness as risk factors.
Zollo et al' studied 14 risk factors for pressure ulcers and
only 1, white race, was statistically significant.

Patients with spina bifida and cerebral palsy have an
increased risk of pressure ulcers because of their impaired
mobility.*?° Children undergoing cardiopulmonary bypass
surgeries are at increased risk as well.'® Age, type of congenital
heart defect, duration of intubation, and PICU length of stay
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have been identified as risk factors for occipital pressure
ulcers.'® Neidig et al'® found that age less than 37 months,
ventral septal defect repairs, PICU stay of more than 8 days,
and intubation for more than 7 days were attributed to a higher
risk of pressure ulcers among critically ill children.

High-frequency oscillatory ventilation (HFOV) is confined to
the pediatric population. These patients may be exposed to shear
and frictional forces from the oscillation as well as some of the
other risk factors previously listed. A retrospective cohort study
by Schmidt et al*” revealed that although more patients on
HFOV developed pressure ulcers than those on conventional
ventilation (53% [n =32] vs. 12.5% [n = 32]), the length of time in
the PICU was statistically significant, not the use of HFOV.

In a case-controlled study of 118 PICU patients, risk factors
for pressure ulcer development included edema, a PICU stay of
more than 96 hours, positive-end expiratory pressure (PEEP),
weight loss, and an absence of routine position changes.*’
Neidig et al'® found that in pediatric open-heart surgery,
patients, routine turning was not initiated until hemodynan® .
and respiratory stability were achieved because turning wat ot
viewed as a priority. Furthermore, repositioning of i » hea
was often limited by internal and external jugular cé heters,
edema of the head and neck, and air leakage arou| d the
endotracheal tube with movement,'® issues also sce . the
management of adult critical care patients

Waterlow™ identified the pressured rom m dical devices,
tubing, casts, and splints, as well as st._fawars ess of pressure
ulcer risk, to be factors affecting patier’  sk. In fact, many
clinicians believe that pressus ie NG, problem in the
pediatric population. This / elief becon: 5 a nujor risk factor
because the skin may not b assessed anc brevention measures
may not be implemantad.*

Among 227 pa .ents with spi

dalcers

'.a, high paraplegia, high
1entally challenged, large head
circumference, | kyphosis, an abnormal neuro-
logic examination Sthe upx’ r extremities, and chronic fecal or
urinary incontinence w<ie also associated with pressure ulcer
development.® In a retrospective, exploratory study of 69
pediatric outpatients with myelodysplasia and cerebral palsy,
paralysis, insensate areas, high-activity patterns, and immo-
bility were identified as risk factors.”*

sensory impair ent, being
vhoscoliosi

RISK ASSESSMENT SCALES

Although there is no agreement on which risk factors con-
tribute to pressure ulcer development in neonates and chil-
dren, there is agreement that prevention lies in early risk
identification."! Currently, there are 10 published pediatric
pressure ulcer risk assessment scales®>®%1725-32 (Taple 1). Of
these scales, only the Braden Q Scale, the Glamorgan Scale,
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and the Neonatal Skin Risk Assessment Scale (NSRAS) have
been tested for sensitivity and specificity.®*183031

The Braden Q was developed for pressure ulcer risk
identification in children aged 21 days to 8 years.>” The Braden
Q contains the original 6 subscales#f the Braden scale for
adults and a seventh subscale f tissue oxygenation and
perfusion. Additionally, subscald a¢ xiptors were modified to
make them more developmentally app horiate for the pediat-
ric population.®” Having urt hrgone prea. hve validity testing
among 322 PICU patients, the = aden Q was found to be 88%
sensitive and 58% ¢ cific 2 ff score of 16.%° Patients
with cardiac shunting repaired congenital heart disease

a Cu

were excludad. i this sc hple, limiting its generalizability.®”
Additionalf studies a among pediatric populations
outside of he PICT "ana vith greater racial representations.
T Glai_argan Scalg’ s based on a review of the literature,
feedbe s frori Winia® [ experts, and data analyzing character-

needa.

‘ss of v yhospitalized pediatric patients with pressure ulcers
ant 275 witr. o ulcerations.>*"** The Glamorgan Scale has 11
s satiaally significant pediatric pressure ulcer risk factors:>"13
“inability to move without great difficulty or deterioration in
condition or having prolonged surgery

. ability to change position without assistance/inability to
control body movement

+ some mobility, but reduced for age

+ equipment/objects/hard surface pressing or rubbing on skin

* significant anemia (hemoglobin < 9 g/dL)

* persistent pyrexia (temperature > 37.5C for more than 12
hours)

« poor peripheral perfusion (cold extremities/capillary refill > 2
seconds/cool mottled skin)

+inadequate nutrition (unable to take/not absorbing oral or
enteral feeds and not supplemented with hyperalimentation)

* low serum albumin level (<3.5 g/dL)

» weight < 10th percentile

« incontinence (if inappropriate for age)

At a cutoff score of 15, the Glamorgan Scale has been found
to be 98.4% sensitive and have a specificity of 67.4%.°" An
international, multicenter study examining the interrater
reliability of the Glamorgan Scale is currently in progress.

The NSRAS, also modeled after the Braden Scale, measures
6 subscales pertinent to neonates and is based on gestational
age."” Reliability and validity testing of the NSRAS was
performed with 32 NICU patients (aged 26 to 40 weeks of
gestation).” Three subscales (mental status, mobility, and
moisture) were deleted because of low interrater reliability.'”
Using only the subscales of general physical condition, activity,
and nutrition, and having a cutoff score of 5, sensitivity was
83%, specificity was 81%, and interrater reliability was 97%.""
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NEONATAL AND PEDIATRIC PRESSURE ULCER RISK ASSESSMENT TOOLS

Author Tool Based on N Setting Age Sensitivity Specificity
Barnes?’ Barnes Literature review None Pediatric Not Not Not
specified acute care specified perforhed performed
Bedi®® Bedi Adult Waterlow None PICU Neonate Not None
specified Progressive to >age ‘armed
care unit 12
Cockett® Cockett Literature review None PICU Not Not None
specified specified performeu
Garvin® Garvin Not specified None PICU Not Not None
specified specified rarformed
Huffiness and NSRAS Adult Braden 32 NICU Z .40 [ 81%
Lodgson'” wee of
gestatic
Olding and Pattold Literature review None PICU Not None None
Patterson®® Pressure Key components for specified spe tad
Scoring maintaining skin
System
Pickersgill® Derbyshire Medley & Adult None 't statet Not No None
Waterlow specified eot ied
Quigley and Braden Q Adult Braden Expert 322 PICU 21 88% 58%
Curley®® panel days—8 (modified (modified
years version version
92%) 59%)
Waterlow?® Pediatric Pediatric pressure 302 Peuia .. Neonate- None None
Waterlow ulcer risk factor acute care 16 years
identification and
incidence study
(Waterlow)
Willock, Glamorgan Literature & icw 336 Pediatric Birth-18 98.4% 67.5%
Anthony, and Expert+ el Pedial acute care years
Baharestani®®-%! pres > ulcer risk
factors '« dy (M uck)

Source: Baharestani MM. Wounds in specia! “ons: ne

Philadelphia, PA: Lippincott Williams & ikins; (i, 5s).

Despite low reliability, Hui, aess and Lo ;son17 suggest using
the scale with all ubsC. s becaid ¢ all are considered
important in d¢ crmining the ticciidte’s risk. Limitations of
the NSRAS inc¢ ide a small| imple size (of which 84% were
white), the nee( for further/ larification in subscales” opera-
tional definitions, « . imn ved reliability.

PATIENT AND WOUND ASSESSMENT

On admission, all neonates and children should have a
documented comprehensive examination, including a skin as-
sessment and a risk assessment for pressure ulcers. Pressure
ulcer risk assessment should be performed at least daily with
a documented head-to-toe skin assessment. Thorough ex-
amination of high-risk areas, such as under splints, braces,
traction boots, tracheostomy plates, and arm boards, is criti-
cal. Patients receiving continuous positive airway pressure
(CPAP) need close assessment and monitoring of the nares
and septum. If pressure ulcers are noted, location, size,
undermining, tunneling, drainage, necrotic tissue, epitheliali-
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tal and pediatric populations. In: Baranoski S, Ayello EA, eds. Wound Care Essentials: Practice Principles. 2nd ed.

zation, stage, and surrounding skin status should be docu-
mented.”® Stage I to IV pressure ulcers, pressure ulcers that
cannot be staged, and suspected deep tissue injuries should
be documented in accordance with National Pressure Ulcer
Advisory Panel (NPUAP) defintions.’

PRESSURE REDISTRIBUTION

Among neonates and children, more than 50% of pressure
ulcers are related to equipment and devices®® (Figures 1 and 2).
Frequent skin assessments under blood pressure cuffs, trans-
cutaneous oxygen pressure probes, tracheostomy plates, nasal
prong and mask CPAP, arm boards, plaster casts, and trac-
tion boots are important preventive measures. Orthotics,
wheelchairs, and wheelchair cushions must be frequently re-
adjusted in growing children. Beds, cribs, and isolettes must
be inspected to ensure that tubing, leads, toys, and syringe
caps are not under or on top of patient’s skin.** The skin
around nasogastric and orogastric tubes, head dressings, and
hats should be assessed for pressure damage.
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Figure 1.
MASK CPAP

unknown.”'’ Low-air-loss beds designed for adults
accommodate the height and weight of inf

in the occiput of small children pivot
point, increasing shear and friction. -air-loss bed or
¢ with manu-
dies in which a total
home care patients

facturer’s recommendatio
of 26 high-risk PI

pressure ulcers
Support surf
pressure and th
rocal kicking.*® Cus d splinting provides total pressure
relief while allowing for an infant’s lower limb developmen-
tal mobility.*
A variety of support surfaces such as preinflated, air-filled

chair cushions designed for adults®; sheepskin4o’4l;

pillows and mattresses*”*?; varying compositions of foam; hy-

water

drogel dressings; sectional viscous fluid mattresses designed
for adults (taken from adult operating table pads)*’; and gel
pillows and mattresses have been cited in the neonatal lit-
erature. However, many of these products do not have the
clinical studies to support their efficacy.

Based on expert opinion, water, air, and gel mattresses
and sheepskin and gel pads placed at the joints, behind the
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ears, and behind the occiput are recommended by Lund** and
the Association of Women’s Health, Obstetric and Neonatal
Nurses (AWOHNN)* for pressure ulcer prevention in neo-
nates of less than 32 weeks of gestation.

In surveys of 518 NICUs, 77% t
placed on sheepskins for pressur
ment*>*® and were repositio

3% of neonates were
er prevention and treat-
ut every 4 hours.*® In
is to reposition every
ates at this fre-
nea, bradycardia, emesis,
airway obstruction,
genation recove

cardia, and slower oxy-

period.*” Tschial pressure ulcers in 2 participants
healed during the study.*’

ternating pressure overlays, low-air-loss beds and over-
lays,” gel pads and mattresses, air-filled wheelchair cushions
designed for adults,”® wheelchair push-ups,®® heel suspen-
sion off the bed using pillows,” padding under splints
and inside traction boots, regular ’curning,29 air fluidized beds,’
and viscous fluid mattresses*® have all been recommended
for children at risk for pressure ulceration. Unfortunately,

Figure 2.
NASAL CPAP
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ORIGINAL INVESTIGATION

evidence-based criteria for selecting pressure redistribution
sleep surfaces do not exist for children nor adults.’

In healthy small, young children, the highest interface
pressures are under the occiput; in older, larger children, the
highest pressures are in the sacral area.”" In 2 separate studies,
2- to 4-inch convoluted foam was shown to effectively decrease
these pressures.”? In healthy children younger than age
2 years, the use of a foam overlay resulted in low interface
occiput pressures.”” In children older than age 2 years, a foam
overlay and a gel pillow placed under the head significantly
reduced occipital pressures.”

Support surfaces and positioning devices are adjunctive to
manual pressure redistribution.** Among children undergoing
open heart surgery, a 3.4-fold decrease in occipital pressure
ulcers was reported when a 1.5-inch foam cushion was placed
under the head in the operating room and then head
repositioning was done every 2 hours in the PICU.'" In ad-
dition, using a positioning schedule and placing a gel pad
over the occipital region resulted in the elimination of pressif -
ulcer formation and scarring alopecia in PICU patientl on
extracorporeal life support.”

TOPICAL TREATMENT

Selecting topical agents for pediatric populatioric
consideration of patient age, degree of inta - ‘mtary mattc w,
skin condition, product adherence, skix sensitiz; lon, and toxic
potential of the product.’**® Know he thel nanufacturer’s
recommended use of the product in the:

ires

«atal and pediatric
population is critical.

WOUND CLEANSING

Sterile water and narmal' waline are
recommended d¢ insing ageri.. Jaug diatric wounds,
with sterile w/ cer being ngeferred for neonates.*’ These
cleansers shoul be warmed | body temperature for neonates,
and normal saline_thould bef iluted 1:1 with sterile water.**"*”

de most commonly
4,41,56,57

Use of a 20-mL syt “with a blunt needle or a polytetra-
fluoroethylene (Teflon) catheter is recommended to gently flush
away wound exudate.” Antiseptics should be avoided because of
their potential for tissue damage and absorption.***%”

DEBRIDEMENT

Necrotic tissue should be debrided using a method consistent
with the overall goals of care. Anecdotal case reports of topical
enzyme use have been documented in pediatric patients, but
manufacturers recommend use only in those over age 18 years.
Safety data for younger patients are not available. According
to adult guidelines,”® when a stable eschar is overlying the
calcaneal region without signs of infection, pressure should be
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relieved and the eschar should be left alone to serve as its
own biologic covering. In the presence of clinical signs of in-
fection and adequate perfusion, calcaneal eschars should be
debrided.”® Guidelines for managing heel pressure ulcers in
neonatal and pediatric populations ap®lacking.

MANAGING BACTERIAL CSZcRIZATION
AND INFECTION

When extensive colonizatior. s suspected,
such as mupirocin nasal treatn f, polymyxin B, or bacitracin
zinc-polymyxin B £ »w be « Jariri_'w applied every 8 to 12
hours?; such therapy »ses the wsk of allergic contact

atibiotic ointments

dermatitis.* @7, llly, bac hracin zinc-neomycin-polymyxin B
ointment /5 not syl Jestec because of the potential for
ototoxicit, |and f{.ure | ensitization.** Although useful in
treafing gi m-positive/ sacteria, bacitracin, mupirocin, and
bacitte i ziti abs’ xin ointment may promote the growth

oram hegative organisms.** In wounds suspicious for
inf tion, oL %n cultures and Gram stains.**

“m9n.a lack of research and the potential for toxicity,
silver sulradiazine cream is discouraged for neonates.***
'n an audit, 8 premature infants between 23 and 28 weeks
0. )gestation treated with nanocrystalline silver dressings
were found to have achieved reepithelialization by day 28.%°
In 3 neonates, serum silver levels were measured; 2 were
< 0.05 micromol/L, and 1 was 1 micromol/L, where silver
sulfadiazine had been previously used for 24 hours. The
timing of the serum level draws was not reported.®® Similarly,
a 26-week premature neonate’s dehisced abdominal wound
was successfully closed by secondary intention with an ionic
silver dressing covered by a hydrocellular foam
and transparent film dressing.®’ Further research in this criti-
cal area is needed.

DRESSINGS

Several products have been tested on the skin, but few have
undergone clinical testing when used in the open wounds of
children, especially neonates.*® Product selection in these
populations has been based on anecdotal data, limited case
series, institutional or individual preference, and predominantly
extrapolation of adult-based guidelines.>*®

In 2001, AWHONN* released evidence-based, skin care
guidelines for neonates less than 32 weeks of gestation.
Recommendations for noninfected ulcers included using
hydrogels, hydocolloids, and film dressings.® For infected
ulcers, sheet hydrogels can be combined with topical an-
tibacterial or antifungal ointments, but they must be
changed every 6 to 8 hours if the neonate is in a warmer be-
cause the dressing will dessicate.** To prevent conductive heat
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transfer, hydrogels can be warmed to body temperature in the

neonate’s incubator or radiant warmer.’” If moistened

gauze is used as the primary dressing layer, a nonwoven for-
mulation is recommended because it is less abrasive to heal-
ing epithelium.**

Other recommendations from AWOHNN include the
following:*

* Avoid products not currently recommended for neonates.

*Use pectin barriers or hydrocolloid adhesive products as
barriers when tape must be used.

* Use tubular stretchy gauze to secure nonadhesive dressings.

* Apply alcohol-free skin protectants to the intact skin of term
infants >30 days of age that may be subjected to fluids,
adhesive products, and friction.

« Slowly remove adhesives and gently use cotton balls soaked
with warm water.

* Avoid solvent adhesive removers and bonding agents.

* Avoid products containing dyes, perfumes, and preservatives.
Propylene glycol, a common preservative in the liquid base
many wound care products, can cause irritation, resultizl \in
contact dermatitis.®?

The skin of premature neonates of less than 37 w_cks of
gestation is prone to the absorption of topical products ¢ 'd has
an increased risk of skin infection and an incrcai@y =k of
transepidermal water losses from the ski fore 37 we s,
premature skin is also prone to pressuyf . as we as shear ard
frictional forces.” After 37 weeks, there if better barrier
function of the skin with less water loss. wf drug absorption,
but the age at which percuta® ous sorp. »n is no longer a
risk among more mature ir ants and ci_dren »not known.>

Most pediatric dressing < ection algori 'ms are based on the
basic principles of cleans: 7, debrid¢ ient, eradication of
infection, absorpf on or exces. T _¢, obliteration of dead
space, mainten/ \ce of a mg®%t environment, protection from
trauma and ba, erial invasi¢ |, insulation, protection against
percutaneous tox tity, and{ sain management,***® modeled
after the pressure ulcci“latment guidelines from the Agency
for Health Care Policy and Research (AHCPR).>958

The most commonly recommended dressings for pediatric
pressure ulcer treatment include the following:>**?

« hydrocolloids

+ sheet and amorphous hydrogels

* transparent films

* polyurethane foams

* gauze.

The use of calcium alginates is recommended in selected
algorithms,>” but there are concerns about the potential
systemic absorption of calcium and sodium.>” Anecdotal case
reports of hydrofiber use have been described in the manage-
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ment of neonatal and pediatric extravasation, burns, and
orthopedic wounds. Bilayered cellular matrix has been reported
to achieve rapid closure of a denuded hip wound in a 23-week-
old infant.** However, cautions have been raised regarding the
use of bovine collagen in those with /own sensitivity and in
neonates because of their immaturs{ .nmune system.”” Silicone
dressings, which are newer tos e" harket, offer prophylactic
protection from pressure ulcer deve wment under CPAP
20ist woune environment, and
xme studies of the product in
treating pressure ul€ s are # cdec

masks,®® maintenance of a
atraumatic removal. Clinical ou

ADJUNCTIMEWERANS
A clinical §' iies of 514 “ldreri_nccessfully treated with negative
pressure v ound tl rapy, NPWT) as delivered by V.A.C. (KCI,
IncgSan A onio, TX) 4 as reported by Caniano et al.®® Nine
patier. ywith™ sal
SWT ¢ han average of 8 days.®® Successful grafting and flap
clo ire was" shieved by 8 of 9 patients.®® Skin graft failure in 1
P antprequired an additional NPWT application and flap
closure.”™ "Development of clinical guidelines for managing
sediatric wounds with NPWT is in progress. Further studies

a extremity ulcers in this series received

€ mining the clinical outcomes of pediatric pressure ulcers
treated with NPWT are needed.

MINIMIZING RISK WITH NUTRITIONAL
CONSIDERATIONS

An estimated 15% to 20% of patients admitted to the PICU
are malnourished.®” In a sample of 18 hospitalized children
with pressure ulcers, none were found to be receiving ade-
quate nutrition.”* However, the role of nutrition in prevent-
ing and managing pressure ulcers in pediatric patients has
not been studied.

The systemic and immunologic effects of malnutrition on this
compromised population further limit their tissue tolerance to
pressure, frictional forces, and shear, especially as third spacing
from hypoalbuminemia develops.’® A comprehensive nutri-
tional assessment addressing risk factors and protein, hydra-
tion, caloric, and vitamin needs is essential to a pressure ulcer
prevention and treatment plan of care.*

PAIN MANAGEMENT

Integral to every wound assessment should be an assessment
of pain.”® The importance of effective pain management
in children with wounds is often underestimated.®® Practical,
valid, reliable pain measuring tools to assess pressure ulcer
pain are needed in the clinical care of pediatric patients.
Three tools that have been tested for reliability and validity
are CRIES (cry, requires oxygen, increased vital signs, expression,
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sleeplessness); CHIPPS (children’s and infants” postoperative
pain scale); and NIPS (neonatal infant pain scale).®” However,
the use of these or other tools to assess pressure ulcer pain
in the neonatal or pediatric population could not be found in
the literature.

PALLIATIVE CARE

Although advances in health care have increased infant
survival rates, more infants die in the neonatal period (birth
to 27 days of life) than at any other time in childhood.” During
care of neonates and children at the end of life, pressure ulcer
prevention and treatment measures should be realistic,
sensitive to, and consistent with family wishes and overall
goals of care. Selection of pressure redistribution support
surfaces, frequency of turning and repositioning, pain manage-
ment, and dressing selection need to focus on patient comfort
and dignity. Aggressive debridement is inappropriate. Small
position shifts can be provided for pressure redistribution
and comfort, with full turns tailored to the individual patient.
Allow children to maintain an active role in decision makK g,
such as the foods they want and the timing of their af 1lges:
administration and dressing changes. Provide gentle| xpla-
nations of procedures to the child and parents. Holii ically
attend to the physical, psychological, emotional, arwe " itual
needs of patients and parents.

Guidelines for pressure ulcer preves’ on and reatment are
needed for neonatal and pediati » patif (ts receiving
palliative care.

SUMMARY

Based on pressure ulcer| orevalence | 1d incidence data,
neonates and childtensare ac sk for an/ do develop pressure
ulcers. Products/ anufactured vent and treat pressure
ulcers among { (lts may w’t be suitable for children and
neonates. Skin | eakdown i1 pediatric patients can result in
pain, infection, dis: hsiremen’ altered body image, and mortal-
ity, as well as increasca Costs, length of stay, and litigation.
Further research is needed to optimize the pressure ulcer
prevention and treatment provided to this population.

QUESTIONS

With a modified list of questions developed by the Wound,
Ostomy & Continence Nurses Society (WOCN) Pressure Ulcer
Guideline Panel® as a template, an evidence-linked neonatal
and pediatric pressure ulcer prevention and treatment guide-
line could evolve. Specific questions to be addressed include,
but are not limited to, the following:

» What are the unique risk factors for development of pressure

ulcers? (high-risk groups)

WWW.WOUNDCAREJOURNAL.COM
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» Which risk assessment scales should be used and what are
the cutoff scores for identifying risk?

« Should different scales be used for neonates and children?

* When should risk assessments be performed?

* How often should reassessments beerformed?

* What are the prevalence and ind ience of pressure ulcers?
(based on a standardized stagiz{, sy »em and a consistent data
collection methodology, identified by »etting, such as acute
care, outpatient, and acuity, yuch as critic !, care)

* What are distinct assessmer: ¥actors for this population?
(nutrition, support® hrfacesd onti mce management, comor-
bid conditions)

* What are #¢ "sai’st ana most efficacious therapies to treat
pressure / ucers in 4 s neoi tal and pediatric populations?
(wound | eanser{ top; 1l dressings, topical antimicrobials,
deltxidem st methods/ djunctive therapies)

* How s pan

anage.

*W at is the wole of surgery in treating pressure ulcers?

o7 ‘aiabmethods or tools are used to assess healing of pressure
ulcers?

Which factors are most influential in recidivism of pressure
sers?

* What pressure ulcer prevention and treatment education is
provided and how is it delivered to clinicians, ancillary health
care providers, patients, and family caregivers?

* Which quality monitoring programs are in use and how are

sca¢’ ced with pressure ulcers assessed and

results disseminated?
* What is the role of palliative care and does it differ from
palliative care for adults?

REFERENCES

1. Wound, Ostomy & Continence Nurses Society (WOCN). Guideline for Prevention and
Management of Pressure Ulcers. WOCN Clinical Practice Guideline Series. Glenview, IL:
Wound, Ostomy, and Continence Nurses Society; 2003.

2. Curley MA, Razmus IS, Roberts KE, Wypij D. Predicting pressure ulcer risk in pediatric
patients-the Braden Q Scale. Nurs Res 2003;52:22-31.

3. Garvin G. Wound and skin care for the PICU. Crit Care Nurs Q 1997;20:62-71.

4. Association of Women’s Health, Obstetric and Neonatal Nurses. Neonatal skin care
evidence-based clinical practice guideline. Washington, DC: Association of Women’s
Health, Obstetric and Neonatal Nurses; 2001.

5. Baharestani M, Vertichio R, Higgins MB, Kurot M, May B. A neonatal & pediatric
evidence-linked pressure ulcer & skin care performance improvement initiative. Poster
abstract presented at the Symposium on Advanced Wound Care and Medical Research
Forum on Wound Repair; April 21-24, 2005; San Diego, CA.

6. Pallija G, Mondozzi M, Webb AA. Skin care of the pediatric patient. J Pediatr Nurs 1999;
14:80-7.

7. Curley MA. Prone positioning of patients with acute respiratory distress syndrome: a
systematic review. Am J Crit Care 1999;8:397-405.

8. Curley MA, Quigley SM, Lin M. Pressure ulcers in pediatric intensive care: incidence and
associated factors. Pediatr Crit Care Med 2003;4:284-90.

9. Quigley SM, Curly MA. Skin integrity in the pediatric population: preventing and man-
aging pressure ulcers. J Soc Pediatr Nurs 1996;1:7-18.

10. Law J. Transair paediatric mattress replacement system evaluation. Br J Nurs 2002;11:343-6.

ADVANCES IN SKIN & WOUND CARE « APRIL 2007

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



11. Sims A, McDonald R. An overview of paediatric pressure care. J Tissue Viab 2003; 42.
13:144-8.

12. Malloy MB, Perez-Woods RC. Neonatal skin care: prevention of skin breakdown. Pediatr ~ 43.
Nurs 1991;17:41-8.

13. Baldwin K. Incidence and prevalence of pressure ulcers in children. Adv Skin Wound
Care 2002;15:121-4. 44,

14. Groeneveld A, Anderson M, Allen S, et al. The prevalence of pressure ulcers in a
tertiary care pediatric and adult hospital. J Wound Ostomy Continence Nurs 2004;  45.
31:108-20.

15. Waterlow JA. Pressure sore risk assessment in children. Paediatr Nurs 1997;9(6):21-4. 46.

16. Willock J, Hughes J, Tickle S, Rossiter G, Johnson C, Pye H. Pressure sores in children—
the acute hospital perspective. J Tissue Viab 2000;10(2):59-62. 47.

17. Huffiness B, Lodgson MC. The Neonatal Skin Risk Assessment Scale for predicting skin
breakdown in neonates. Issues Compr Pediatr Nurs 1997;20:103-14. 48.

18. Neidig JR, Kleiber C, Oppliger RA. Risk factors associated with pressure ulcers
in the pediatric patient following open-heart surgery. Prog Cardiovasc Nurs 1989;4(3):
99-106. 49.

19. Zollo MB, Gostisha ML, Berens RJ, Schmidt JE, Weigle CG. Altered skin integrity in
children admitted to a pediatric intensive care unit. J Nurs Care Qual 1996;11(2):62-67. 50.

20. Okamoto GA, Lamers JV, Shurtleff DB. Skin breakdown in patients with myelomeningo-
cele. Arch Phys Med Rehabil 1983;64:20-3. 51.

21. Samaniego IA. A sore spot in pediatrics: risk factors for pressure ulcers. Pediatr Nurs
2003;29:278-82. 52.

22. Schmidt JE, Berens RJ, Zollo MB, Weisner M, Weigle CG. Skin breakdown in children and
high frequency oscillatory ventilation. Arch Phys Med Rehabil 1998;79:1565-9.

23. McCord S, McElvain V, Sachdeva R, Schwartz P, Jefferson LS. Risk factors assed .ed 53,
with pressure ulcers in the pediatric intensive care unit. J Wound Ostomy Conti.. ce
Nurs 2004;31:179-83. 4.

24. Storm K, Lund JT. Skin care of preterm infants: strategies to minimize potent. damage.

J Neonatal Nurs 1999;5(2):13-15.

25. Olding L, Patterson J. Growing concern. Nurs Times 1998;94(32774,9

26. Pickersgill J. Taking the pressure off. Paediatr Nurs 1997;9(8):25-21. 56.

27. Barnes S. The use of a pressure ulcer risk assessment. = children. Nurs® nes
2004;100(14):56-8. 57.

28. Bedi A. A tool to fill the gap. Developing a wound ris® .ssessment/ art for children. Prof
Nurse 1993;9:112-20. 58.

29. Waterlow J. Pressure sores in children: risk assessmer.. a2 .r Nurs 1998;10(4):22-3.

30. Willock J, Anthony D, Baharestani M. De: * of the' morgan pediatric pressure
ulcer risk assessment scale; Nurs Ti¢ s 2007 (in,  =s). 59.

31. Willock J, Anthony D, Baharestani/ . Regression ana_ is to cu..ipare the Glamorgan,
Braden Q, and Garvin pediatric pres re ulcer risk asses_ent scales; 2007. (Manuscript ~ 60.
to be submitted).

32. Cockett A. Paediatric rs sore rie. nssessments  Tissue Viab 1998;8:30. 61.

33. Willock J. A study t< .entify characteristc ~.ed with pressure injury in children.

School of Care Sci ices, University of<lamorgan, Pontypridd, UK: The General Nursing
Council for Englar. and Wales Trust;| 03. 62.

34. Willock J, Harris G, arrison J, Poole/ Identifying the characteristics of children with
pressure ulcers. Nurst »es 2005:14 (11):40-3. 63.

35. McLane KM, Bookout K, vic , McCain J, Jefferson LS. The 2003 national pediatric
pressure ulcer and skin breakdown prevalence survey: a multisite study. J Wound 64.
Ostomy Continence Nurs 2004;31:168-78.

36. Baharestani MM. Wounds in special populations: Neonatal and pediatric populations. In: 65.
Baranoski S, Ayello EA, eds. Wound Care Essentials: Practice Principles. 2nd ed.
Philadelphia, PA: Lippincott Williams & Wilkins; 2007. 66.

37. Jones |, Tweed C, Marron M. Pressure area care in infants and children: Nimbus
Paediatric System. Br J Nurs 2001;10:789-95. 67.

38. Denys A. Pressure relief splinting for an infant: a systemic approach. Revue Can J Occup
Ther 2003;70:170-3. 68.

39. Taylor KJ, Dalbec S. Use of a pressure-reducing cushion in a neonatal setting. J
Enterostomal Ther 1989;16:137-8. 69.

40. Darmstadt GL, Dinulos JG. Neonatal skin care. Pediatr Clin North Am 2000;47(4):757-82.

41. Kuller JM, Lund C, Tobin C. Improved skin care for premature infants. MCN Am J Matern 70.
Child Nurs 1983;8:200-3

ADVANCES IN SKIN & WOUND CARE + VOL. 20 NO. 4 220

ORIGINAL INVESTIGATION

Perez-Woods R, Malloy MB, Tse AM. Positioning and skin care of the low-birth-weight
neonate. NAACOGS Clin Issue Perinat Women’s Health Nurs 1992;3:97-113.

Harris A, Coker KL, Smith CG, Uitvlugt N, Doctor B. Case report of a pressure ulcer in an
infant receiving extracorporeal life support: the use of a novel mattress surface for
pressure reduction. Adv Neonatal Care 2003;3:220-9.

Lund C. Prevention and management of infant skin breakdown. Nurs Clin North Am
1999;34:907-20.

Maguire DP. Skin protection and breakdown ir
Res 1999;8:222-34.

Baker SF, Smith BJ, Donohue PK, Gle< .in CA. ¢«
premature infants. J Perinatol 1999:9:426-31.
Long JG, Philip AG, Lucey JF. Exces.. »handling as a ¢
1980;65:203-7.

DeRaeve P, Vercruysse P, Waterschop’™

. ELBW. A national survey. Clin Nurs
).care management practices for
2 of hypoxemia. Pediatrics

al. Two mattresses for neonates com-

pared for cost and quali, € nursi¢ “care. G hect Critical Care Nursing in Europe
2001;1:5-10.
Koreska J, Albis A new 1c._ »for support of the physically handicapped. Biomed

Eng 1975;17° ,:56-8.
Yoshimura® , Murakami<
follow-up | idy. Case“ _port. & plegia 1995;33:362-3.
Selis |, Kro. «op T, Trainer N,/ urburger R. Supine interface pressure in children. Arch
Fi.. 2Med Re. il 1988;69:7 .-6.
Mc Le. KM, Kic. ., McCord S, Fraley JK. Comparison of interface pressures in
the pedic. » population among various support surfaces. J Wound Ostomy Continence
irs 2002;2 42-51.
arshan LA. C drring alopecia in neonates as a consequence of hypoxaemia-
. “mian. Arch Dis Child 1993;68(5 Spec No):591-3.
Hoath S, Narandren V. Adhesives and emollients in the preterm infant. Semin Neonatol
2000;5:289-96.
Malloy-McDonald MB. Skin care for high-risk neonates. J Wound Ostomy Continence
aurs. 1995;22:177-82.
Samaniego |. Developing a skin care pathway for pediatrics. Dermatol Nurs 2002;14:
393-6.
Taquino LT. Promoting wound healing in the neonatal setting: process versus protocol.
J Perinatal Neonatal Nurs 2000;14:104-18.
Bergstrom N, Bennett MA, Carlson CE, et al. Treatment of Pressure Ulcers. Clinical
Practice Guideline, No. 15. AHCPR Publication No. 95-0652. Rockville, MD: Agency for
Health Care Policy and Research; December 1994.
Black J, Baharestani M, Cuddigan J, et al. National Pressure Ulcer Advisory Panel’s
Updated Staging System. Adv Skin Wound Care 2007;(in press).
Rustogi R, Mill J, Fraser JF, Kimble RM. The use of Acticoat in neonatal burns. Burns
2005;31:878-82.
McCord S, Bookout K, McLane K, Helmrath M. Use of silver dressing with neonatal
abdominal evisceration. Poster abstract presented at the 36th Wound, Ostomy &
Continence Nurses Annual Conference; June 2004; Tampa, FL.
Metry DW, Herbert AA. Topical therapies and medications in the pediatric patient. Pediatr
Clin North Am 2000;47:867-76.
Hagelgans NA. Pediatric skin care issues for the home care nurse. Pediatr Nurs 1993;19:
499-507.
Stephens R, Wilson K, Silverstein P. A premature infant with skin injury successfully
treated with bilayered cellular matrix. Ostomy Wound Manage 2002;48(4):34-8.
Smith ZK. Adapting a soft silicone dressing to enhance infant outcomes. Ostomy Wound
Manage 2006;52(4):30-2.
Caniano DA, Ruth B, Teich S. Wound management with vacuum-assisted closure:
experience in 51 pediatric patients. J Pediatr Surg 2005;40:128-32.
Norris MK, Steinhorn DM. Nutritional management during critical illness in infants and
children. AACN Clin Issues Crit Care Nurs 1994;5:485-92.
Howard A. Treating children’s wound pain in the community. Nurs Times 2001;
97(14):57-8.
Suraseranivongse S, Kaosaard R, Intakong P, et al. A comparison of postoperative pain
scales in neonates. Br J Anaesth 2006;97:504-4. Epub 2006 August 1.
Moro T, Kavanagh K, Okuno-Jones S, Van Kleef JA. Neonatal end-of-life care: a review
of the research literature. J Perinat Neonatal Nurs 2006;20:262-73.

amura ., et al. Spinal injury in a child: a long-term

WWW. WOUNDCAREJOURNAL.COM

Copyright © Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.





