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Pressure Injuries (Prls): A Global issue

» Worldwide hospital prevalence: 12.8% to 18.5%
» HAPrl rate: 8.4%
» Critical care incidence: 10-26%;
» Long term care incidence: 9-12%
» Most common locations:
» Sacrum & Heels
» Medical device related Prls



Where are they coming from?

» Community acquired (CAPrl): 6.6-14.9%.
» CAPrl patient characteristics:

» 31% live alone

» 77% at Prl risk

» mobility limitations and inadequate/poor nutrition
» 21.4% receiving home care

)

Discharge:
NH 51%, Home 33%, Died/Hospice 14%
30-day readmission 15.5%
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Newly admitted NH residents:

» 9.2% transferring from hospital stage |+ Prl on
admission

A

» 2.6% transferred from community

» transfer from hospital vs community associated with
increased Prl risk equally across subgroups of less and
more susceptible residents



Medical Device Related Prl

» Incidence 12%
» Prevalence 10%

» Patients with medical
devices 2.4 times more
likely to develop Prl

» ET tubes: 4.2%

» stabilize

» NT tubes:21%

» Barrier dressings
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Medical Device Related Prl

* Silicone foam or hydrocolloids
around devices such as trach
tubes or oxygen tubing

* Alternating full face with CPAP




Risk Assessment: Braden Scale

» Score range 6-23; Low score = High risk

» Predictor of outcomes for HF patients!?

» Higher (Better) Braden score significant for decreased 30-
day mortality and decreased LOS

» Use of EHR to auto-populate risk status

» Use of patient reported symptoms to augment RA

» Nausea, pain, urinary problems

» 58% of HAPrl| found among patients at mild to
moderate risk (Braden score)



Biophysical measures : SEM

» Sub-epidermal moisture (SEM)

» Surface electrical capacitance measures to detect
edema/water in tissues as early indicator of inflammatory

response, adjunct to skin assessments

» Higher values = more edema, inflammation
» SEM higher when no visible damage, but Prl 1 week later

» FDA approved for sacral & heel Prl detection



Detection: Sacrum & Heels

» Prl among 417 NH residents
in 19 NHs over |6 weeks

» Elevated SEM with heel and

sacral Prl not visible on skin
but observed | week later .

» SEM detected heel Deep
Tissue Injury (DTI),
differentiated DTI that
resolved, remained and
deteriorated




SEM Scanner Acute Care use

» Patients hospitalized 6 days

» SEM versus wound care specialist visual assessment:

» SEM detected damage 4-5 days earlier than Prl visual
diagnosis by wound care specialists.

» Multi-site implementation of SEM Scanner in 1,478
patients (|3 acute care hospitals, | palliative care setting,
and | community care setting):

» Reduction in HAPrl incidence in all settings
» 87% reduction in acute care

» 47% reduction in palliative care



Biophysical measures:

» Long-wave infrared thermography

(LWIT) measures radiant heat from
body

» Temperature difference between
infected chronic wound and normal
tissue: elevated temp 3-4° C

» Elevated temperature 1.2° C
may predict Prls 24-96 hours
before visual appearance
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Intact skin with a
localized area of non-
blanchable erythema,
which may appear
differently in darkly
pigmented skin. Presence
of blanchable erythema or
changes in sensation,
temperature, or firmness
may precede visual
changes.




Partial-thickness loss of skin
with exposed dermis.The
wound bed is viable, pink or
red, moist, and may also
present as an intact or
ruptured serum-filled
blister. Adipose (fat) is not
visible and deeper tissues are
not visible. Granulation tissue,
slough and eschar are not
present.




IAD incontinence associated dermatitis

Location Buttocks, inner thighs, perianal, perineal area

Depth & shape Superficial, partial thickness, blisters, multiple

Diffuse blanchable erythema/discoloration
Copy lesions, blisters, denudation-erosions,
o Ulcer edges diffuse, irregular
Characteristics Fungal infection may be present (C.Albicans)
with rash and satellite lesions
Pain, itching, burning



Location

Depth & shape

Characteristics

ITD Intertriginous dermatitis

Intergluteal cleft, under pannus or
breasts

Superficial, partial thickness initially,
linear

Surrounding maceration

Clear Ulcer edges

Fungal infection (C. Albicans) may be
present with rash and satellite lesions
Pain, itching



Full-thickness loss of skin,
in which adipose (fat) is
visible in the ulcer and
granulation tissue and
epibole (rolled wound
edges) are often present.
Slough and/or eschar
may be visible. The depth
of tissue damage varies by
anatomical location.




Full-thickness skin and
tissue loss with exposed or
directly palpable fascia,
muscle, tendon, ligament,
cartilage or bone in the
ulcer. Slough and/or eschar
may be visible. Epibole
(rolled edges), undermining
and/or tunneling often occur.
Depth varies by anatomical
location.




Unstageable Pressure Injury

Full-thickness skin and tissue
loss in which the extent of
tissue damage within the
ulcer cannot be confirmed
because it is obscured by
slough or eschar. If slough or
eschar is removed, a Stage 3 or
Stage 4 pressure injury will be
revealed. Stable eschar on an
ischemic limb or the heel(s)
should not be removed.




Deep Tissue Pressure Injury

Non-blanchable deep red,
maroon, purple
discoloration, or epidermal

separation revealing a dark

wound bed or blood filled
blister.

» Highest in ICU (14% of all Prls)
» More heels in Nursing Homes

 Time of injury precedes DTI 3-5
days

----------------------------------------------------------------------- 03/24/2006




Bates-Jensen Wound Assessment Tool

»Size & Depth
»Edges & Undermining

e|3 items rated |-5 scale

*Sum for total score (9-65
range) »Necrotic tissue type &

oAvailable from author amt.

»batesjen@sonnet.ucla.edu »Exudate type & amt.

»Surrounding Tissue
Characteristics

»Granulation

»Epithelialization

| 2 UCLA School of Nursing & David Geffen
School of Medicine



»Measure Length x Width
weekly

+Use same reference
points

¢+ Calculate surface area
(Length x Width) to
assess healing

2 UCLA School of Nursing & David Geffen 9/5/2023
School of Medicine



Necrotic Tissue: Slough & Eschar

4 9/5/2023 UCLA School of Nursing & David
Geffen School of Medicine



Wound Edges & Undermining

oSchool of Nursing & David Geffen  9/5/2023
School of Medicine




Pain Assessment

» 35% with stage 3/4 mean NRS 54.2
» 17% with stage 2, mean NRS 47.5

* tender, throbbing, sharp, burning, aching, stabbing, heavy,
and shooting pain at wound site and radiating away

» Pain intensity higher for more severe ulcers compared
to Stage |:

- Stage 2 | 1% higher;

- Stage 3 14% higher

- Stage 4 24% higher;

- DTI 22% higher



Nutrition Support

» If consistent with goals & At risk:

not contraindicated: - Screen for malnutrition
» 30-35 kcal/kg/day > Weight loss:
» 1.25-1.5 protein 2% 30 days

0% 6 months

- Monitor nutrition by observing
meal intake

gms/kg/day
» Fluid intake 30ml/kg/day

» Multi-vitamin supplement

» High cal, High protein,
arginine, zinc, antioxidant
ONS for those with
Stage 2 +




Prevention of Pressure Injury

» Polyurethane silicone
foam dressing to
sacrum, heels

» HAPrls significantly less
in patients treated with
foam dressing than

control group (0.7% vs
5.9%,P =.01)
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“T” — Tissue Debridement Remove
Non-Viable or Deficient Tissue

i
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Goal: remove necrotic tissue, micro| 4 }
debris, reduce bacterial burden, g\ o B
decrease biofilm development

Debridement Types

Autolytic
Surgical /sharp
Mechanical
Enzymatic
Biological
Hydrosurgery

Ultrasonic




Debridement

» Less costly to use combination debridement

» Adding collagenase (CCO) vs selective debridement alone
for stage 4 Prls:

» CCO:
» lower costs-$11,I151 vs $17,596

» greater benefits-34 vs |7 ulcer-free weeks,

» economically dominant ICER (incremental cost
effectiveness ratio) of -$375 per ulcer

» Perform maintenance debridement until wound
bed clean and covered with granulation tissue



Heels with hard dry eschar

» inspect daily if pathology, debride;
» if no s/s pathology, no debridement

» check collateral flow

» Vascular doppler studies--standard
» Ankle/brachial index (ABI)

|.0 normal < 0.8 arterial disease

» Diabetes may distort ABI

» Only 30% have compressible posterior tibial artery allowing
for ABI calculation as measure of heel perfusion




“I” -- Infection or Inflammation

Reduce Microorganisms & Inflammatory Cells

Infection &
inflammation lead
to increased

cytokines,
s proteases and
g N reactive oxygen
| species in the
o wound



Pressure injury & infection

» Contaminated with skin flora
- Enterococcus, Staphylococcus, Bacillus

- Heal in presence of bacteria

* More likely to develop MRSA

- Treat with Bactroban or silver dressings topically

* Signs of infection:

- Increasing pain, friable, edematous granulation, odor,
breakdown, pocketing, or delayed healing

» More likely to develop BIOFILMS which can
delay healing



Topical Antimicrobial Cleansers

Biofilms
» Polyhexamethylene Biguanide (PHMB)-disrupts biofilm

» Octenidine dihydrochloride (OCT)-inhibits biofilm growth
x 72 hours

» Hypochlorous acid-penetrates and kills biofilm

» Povidone iodine-inhibits biofilm development
» Cytotoxic above 0.05%

Necrotic, infected wounds--Antiseptics10-14 days

 hypochlorite (Dakin's)--staph, strep, dissolves necrosis, controls odor

e acetic acid--pseudomonas aeruginosa in superficial wounds



Topical Antimicrobial Dressings

» Cadexomer lodine
» Non-cytotoxic antimicrobial control
» Slow release of iodine into wound bed

» Broad spectrum of effectiveness
» Silver Release Dressings
» Possible cytotoxicity
» MRSA,VRE, broad spectrum effectiveness

» Decrease infection, wound contamination, & resistant bacteria

» Medical-grade Honey
» Inihibits biofilm growth & colony formation
» Leptospermum species more effective

» Should be gamma irradiated



Wound Cleansing

» At dressing changes, with low pressure
 What to clean with?

e Clean wounds
- Normal Saline
- Sterile Water
- Tap water/potable water

- Surfactant wound cleansers
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‘M’ Moisture Balance ‘E’ Epithelial Edge
» Moist wound healing dressings instead
of any form of dry gauze (e.g., wet to
dry or dry gauze dressing, impregnated

gauze dressing, gauze packing)

WHY?

Physiologically favor cell migration,
matrix formation

Accelerates healing by promoting
autolytic debridement

Reduces pain
Cost effective



Topical therapy: Stage 2

» Moist wound healing dressings less expensive,
increased benefit vs moist gauze dressings

» Hydrocolloid, Hydrogel, Polymeric membrane dressings
for non-infected stage 2 Prl with minimal exudate

» Foam dressings for stage 2 Prl with moderate to heavy
exudate



Topical therapy: Stage 3, 4

» Foam dressings for shallow stage 3,4 Prl

» Similar clinical performance for foam dressings

» Hydrogel dressings for stage 3,4 minimal
exudate

» Hydrocolloid & Alginate dressings for
stage 3,4 moderate exudate

» Sequential use of alginate followed by
hydrocolloid more effective than continued
use of hydrocolloid alone

» Super absorbent dressings for heavy
exudate




Dressing Dead Space

* Light packing
e Prevent abscess formation

* Treatment of choice

- Calcium alginates

- Negative pressure wound therapy




My Rules for Therapy

» If it” s dirty; clean it,

» If there’ s a hole; fill it,
» If it s flat; protect it

»If it’ s healed; prevent it!



Resources:
A VERY Quick tour through Some
Common wound dressings
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Electrical stimulation

» High-voltage monophasic pulsed current (HVMPC)
for stage 2-4 Prl meta analysis showed:

» SA reduction per week

12.39% for HVMPC vs 6.96% standard care/sham
Net effect of HVMPC 5.4%/week (78% > standard care/sham)

Level I, 2 and 4 evidence studies consistently indicate HYMPC +
standard care more effective than standard care/sham

» Electrical stimulation (50 min once a day/x 5 days/week)+
standard wound care for stage 2 & 3 Prl

» At week 6, SA reduction: 80% ES vs 55% control group (P =
.046)

Girgis, B., et al. ] Tissue Viability 2018 27(4): 274-284. Burdge, ||, et al.,Wound

» Management & Prevention, 2009; 55(8):



Hydrocolloids

» Hydrophilic colloid particles bound to
polyurethane foam

» Impermeable to fluid and bacteria

» Can be used in all wounds

» Facilitates autolytic debridement

» Change every 3-7 days

» Not for draining wounds

» May be hard to remove and may leave a residue
» Normally develops a bad odor from occlusion



rocolloid




Hydrogel

» Water- or glycerin-based, non-adherent,
polymer (contains 80% to 90% water)

» Comes as gel, wafers/sheets

» All full-thickness wounds

» Non-adherent

» Rehydrates wound bed; softens eschars
» Minimal absorption of exudate

» Can macerate skin if wound has moderate to
heavy exudate

» Daily dressing changes may be needed



» Hydrophilic polyurethane/polymer or gel-film coated
* Non-occlusive, non-adherent, absorptive dressing

» Often combined with outer adherent layer (silicone,
thin film)

* Silicone foam dressings recommended for
prevention

» Use for all draining wounds
* Good under other dressings
* Not recommended for eschars and dry wounds

* Dressing change dependent on amount of drainage



Foam Dressing




Calcium Alginate

* Non-woven composite of fibers from calcium
alginate (from brown seaweed)

* Forms soft gel when mixed with wound fluid

* Use in all wounds especially draining wounds;
highly absorbent (can absorb 20 times their
weight)

* Good for hemostasis

* Gel may have odor

» May make wound too dry if not changed
appropriately

» Some forms may leave fibers in wound bed



Alginate Dressing




Honey dressings

» Alginates, gels, hydrocolloids impregnated with Manuka
Honey




Collagens

» Used for all partial or full-thickness wounds

» ® skin grafts and skin donation sites
* second-degree burns
* granulating or necrotic wounds
* chronic nonhealing wounds

» Available in freeze-dried sheets, pastes, pads, powder, and gels,
some require secondary dressing

» Some include alginates or even antimicrobial additives.
» The collagen source varies—bovine, porcine, or avian

» Replace from | to 7 days depending on drainage and infection,
may require rehydration

» May be used in combination with topical agents






Biologic Dressings: cellular or
acellular

» Animal (bovine, porcine) collagen,
Cadaveric skin, synthetic, plant based

» Prl should be free of necrosis prior to
use

» Example: Extracellular matrix graft
n=67, standard care n=63; |2 weeks
follow up, weekly assessments,

» Proportion with complete healing:

» 40% versus 29% standard care (p =0.1)

» Participants with 90% surface area
reduction:

» 55% vs 38% standard care (p = 0.037)


https://www.google.com/imgres?imgurl=https%3A%2F%2Fwww.smith-nephew.com%2Fglobal%2Fimages%2Fproducts%2Fwound%2Foasis%2Foasis_sis2.png&imgrefurl=https%3A%2F%2Fwww.smith-nephew.com%2Fkey-products%2Fadvanced-wound-management%2Foasis%2F&docid=enY0as6S9mt35M&tbnid=Zu3TEqUt5eb0NM%3A&vet=10ahUKEwibr8Xc_5HkAhWVu54KHVupB4UQMwh2KAMwAw..i&w=551&h=331&client=safari&bih=653&biw=1106&q=Oasis%20wound%20matrix%20dressing&ved=0ahUKEwibr8Xc_5HkAhWVu54KHVupB4UQMwh2KAMwAw&iact=mrc&uact=8
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