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Lower Extremity Arterial
Disease
Lynn Crostic MS RN CWOCN

Objectives
Following this presentation the learner
will be able to:
 List risk factors and comorbidities
 Identify lower extremity and Wound
characteristics
 Wound care and surgical treatments

Lower Extremity Arterial Disease



LEAD is disease that affects non coronary arteries
Caused by atherosclerosis which affects the intimal layer of
the artery which causes vascular injury, and inflammation
◦ Causing calcification and plaque build up leaving arteries thick and stiff
the lumen is decreased and this leads to diminished blood flow and
ultimately tissue ischemia




Almost ½ of all patients with LEAD are undiagnosed
These patients are associated with an increased risk of MI
and stroke.
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Incidence and Prevalence


8.5 million people in the US have peripheral arterial disease (PAD)
this includes upper and lower extremity affecting approximately 202
million people world wide.



It affects 32% of adults ages 40-70



40% ages 80 and over



Hispanic and black ethnicity have a higher rate of LEAD than
Caucasians and male are more likely to have more severe
symptoms of the disease



Patients with LEAD have a 2-3 times higher mortality due to cardiac
events than those without LEAD
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Risk factors



Tobacco use – number one
behavioral risk for LEAD
Second hand smoke
increased prevalence of
LEAD, also heart disease and
stroke



Diabetes- increases
prevalence of LEAD for
every 1% rise in HbA1c there
is 28% elevated risk in
developing LEAD



Dyslipidemia increases
risk of LEAD
Hypertension great than
140/90 increase risk





Chronic renal insufficiency



Family history of
cardiovascular disease



Hyperhomocysteine levels



Periodontal disease



Chlamydia pneumoniae

Co-existing condition and
diseases


















Other cardiovascular/cerebrovascular disease or surgery
Known atherosclerosis at other sites
Arthritis (increases arterial plaque)
Spinal cord injury
Migraine
Atrial fibrillation
HIV
Sickle cell anemia
Obesity 30% greater prevalence with increase in BMI
Metabolic syndrome
Low testosterone
Depression
Thromboangitis
Vasculitis
Pyrodermia
Thalassemia
Sickle cell disease
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Patient Presentation
Skin is shiny, taut and can be hairless
Surrounding skin with edema, hyper-pigmentation
(hemosiderin staining)
May have have pallor on elevation and rubor when
dependent
Delayed capillary and venous filling times
Thickened hypertrophic toe nails
Decreased or absent pulses
Pain when leg is dependent, relief when elevated
Pain frequently at night
Pale reddish or blue tinted hands or feet
Fingers/toes turn pale when exposed to cold
Patient may limit their ambulation to avoid pain.
Tingling/numbness in hands /feet

Dependent Rubor
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Wound characteristics

Location
 Lower extremity sites
which is exposed to
repetitive trauma,
pressure
 Lateral malleolus
 Shin
 Phalangeal head, tips of
toes, web spaces
 heels

◦ pale, non granular may
have necrotic tissue or
is covered with eschar
◦ Size of the wounds can
vary but are usually
small
◦ Wounds appear
punched out and are
usually deep

◦ Edges are rolled, and
there may be
undermining
◦ Small to minimal
amount of exudate
◦ Non healing demarked
wound edge
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Pain evaluation


Claudication



◦ Resting or nocturnal pain
◦ Pain with exercise



 occurs after walking and
relieved by rest

◦ Constant pain





Elevation exacerbates
pain
Dependent position
improves pain
Includes cramping,
aching, fatigue
Pain in calf, buttock




Tingling numbness in
hands or feet
Pain that comes and
goes in feet, legs,
arms or hands comes
during use and
subsides at rest
Painful open sores on
fingers and toes
Finger /toes turn pale
with exposed to cold

Other complications
Infection is frequent (may have
masked symptoms)
 Cellulitis
 Gangrene
 Osteomyelitis
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Critical limb ischemia






Severe obstruction reducing blood flow
Lower extremity/foot/ toes may have non
healing ulcers
Patient has numbness and severe resting
pain
Gangrene
This requires immediate treatment to reestablish blood flow to save the leg from
possible amputation.

Acute limb ischemia



Sudden decrease in limb perfusion due to thrombus,
embolism or trauma
The 6 p’s
◦
◦
◦
◦
◦
◦

Pain
Pulselessness
Pallor
Paresthesia
Paralysis
Polar – cold

◦ There is discussion to have a 7th- purple color of limb




Compare with other limb
Needs immediate evaluation for vascular surgeon
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Diagnostic tests
ABI non invasive study


compares systolic blood
pressure measured at the
ankle with systolic blood
pressure measured at the
arm



Resting ABI with B/P cuff
or



Doppler method



Less than or equal to 0.90



Less than or equal to 0.60-0.80 border line
ischemia

LEAD



Less than or equal to severe

ischemia



Less than or equal to 0.40

CLI

◦ Anything below 1.0
indicates some level of
LEAD and anything
above 1.0 indicates
inability to compression
calcified arteries

Toe brachial index


This method is used for patients with ABI greater than 1.3 (digital
arteries have less calcification than ankle arteries)



Measure systolic B/P of great or second toes and divide it by the
highest brachial systolic B/P using a small digit cuff
Pressure less than 30mmHg ( < 50mmHg for diabetic patients) = CLI (also predicts in
ability to heal wounds)

TcPO2 tissue oxygenation
used for stalled wound healing and when ABI/TBI cannot be measured
healing.

40mmHg is associated with hypoxia and associated with impaired
less than 30mmHg indicates CLI

Duplex ultrasound scanning
stenosis

produces an image of blood flow through vessels good for locating
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Angiography
Angiogram is an x-ray of blood vessels
using contrast dye. The use of dye may
prohibit some patients from this test due
to allergies, renal issues
 CT angiography uses contrast dye and
MRI or CAT scan to map out arteries in
three –dimensional images
 Magnetic resonance angiography uses
exposed to radio frequency waves in
magnetic field the energy that is released
is measured and use to construct 2 and
3 dimensional image of blood vessels


Catheter angiography


Catheter guided angiography can
combine use of catheter and balloon
angiography expanding the balloon
compressing plaques, improving flow.
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Treatment


Surgical treatment

◦ Ultimate treatment is re-vascularization although this is not
always possible.



Medications

◦ control blood pressure, cholesterol, diabetes,
anticoagulants, pain management and antibiotics as
needed.



Goal to minimize risk factors
◦
◦
◦
◦
◦

stop smoking
HTN and Blood sugar control
Wound care
Treatment of infection.
Try to avoid amputation if possible

Surgical options


Percutaneous Transluminal Angioplasty (PTA)
Catheter threaded through affected artery followed by balloon
inserted, inflated to flatten blockage and widen artery improving
flow. A mesh framework is then inserted to keep the artery open.



Femoral popliteal bypass
◦ placing a graft to by pass the blockage
◦ Usually femoral -popliteal bypass as this is the most common
area for claudication



Thrombolysis (use of fibrolytic agents)
inject into clot or into artery to dissolve it.
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Angiosomes
Angiosome is an anatomic unit of tissue
fed by a source artery and drained by
specific veins
 the entire body can be divided in t 40
angiosomes, the foot has six
 re-vascularization of the source artery to
the angiosome might result in better
wound healing and better limb salvage.
 Attinger et al showed a 9% healing
failure using this concept, versus 38%
failure rate with indirect revisualization.


12

8/23/2019

Adjunctive therapies



Hyperbaric oxygen therapy may benefit ischemic wounds
(TcPO2 less than 40mmHg by encouraging angiogenesis.
Arterial flow augmentation with intermittent pneumatic
compression

Has been known to improve blood flow walking
distances

Goals of wound care


Keep wound dry if stable eschar




Treat infection if needed
Protect wound and peri wound skin



Prevent further trauma and development
of new ulcers




Manage pain
Avoid the cold, caffeine, constrictive
garments

◦ Paint with Betadine

◦ Dressings, barrier protection products
◦ Properly fitting shoes and garments
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Treatment



Conservative therapy
Do not debride dry stable eschar

◦ Paint wound with Betadine let dry cover
with dry dressing, skin sealant



If necrotic tissue is unstable gentle
debridement using:
◦
◦
◦
◦

Enzymatic ointment
Hydrogel
Cadexomer iodine (Iodosorb)
Conservative sharp debridement

Patient education









Exam feet daily for
broken skin sores,
blisters redness, edema.
Report worsening
symptoms
Use moisturizer on feet
not between toes
Always wear shoes
Shoes need to fit well
without friction or
pressure areas, check
for debris in shoes
Exercise within pain and
tolerance limits

Patient needs
encouragement to stop
smoking
 Adhere to prescribed
medication regimes:


statins for
hyperlipidemia
hypertension control
with a goal of 140/90
manage diabetes
maintaining HbA1c less
than 7 %
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Avoid open toed and pointy
shoes
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the venous leg
(LEVD)
PAMELA LAUDI, BSN, R N, CWS, COCN, CFCN

objectives
Following this session, the learner will:
- Name three physical findings indicative of venous disease
- Describe the calf muscle pump function
- Name 4 risk factors that may lead to venous hypertension

impact of VLU’s
VLU’s comprise 60-80% of all LE ulcers
1% of the US population is affected by VLU’s
600,000 new ulcers each year
Cost on health care system of $1.9 to $3.5 billion per year
Recurrence rate of 76% within 3-5 years
◦ Hospitalization for infection/sepsis
◦ Pain
◦ Loss of mobility
◦ Significant negative effect on QOL

1

8/23/2019

anatomy
Veins - divided into 3 systems: deep, perforators and
superficial (95% deep/5% superficial)
Perforators connect superficial to deep through muscular
fascia
Vein walls have three layers – intima, media and
adventitia. Media (muscular) layer is thinner than in an
artery.
Valves - an extension of the intimal layer, bicuspid and
unidirectional.
Augmented by muscle activity, joint mobility.

pathology
Primary venous disease –
◦ no obvious underlying etiology
◦ can have venous dilatation without valve dysfunction
Secondary venous disease 2/2 to
◦ inflammation
◦ thrombosis
◦ device removal with wall damage

venous ulceration
Mechanisms resulting in ulceration are not well understood
◦ Venous hypertension >
◦ Damage to endothelial lining > platelet aggregation >WBC
activation > ^ MMPs > inflammation > fibrotic
changes…tissue vulnerable to minor trauma.
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risk factors
VALVE DYSFUNCTION

CALF MUSCLE PUMP
DYSFUNCTION

Family history

Trauma/surgery

Pregnancy

Advanced age

Systemic inflammatory diseases
◦ RA, SLE

Sedentary lifestyle

Injectable drug use

Restricted range of motion of ankle,
gait change

Obesity

Paralysis

Venous thrombosis, phlebitis

Prolonged sitting/ standing

distinguishing characteristics
1. Location of ulcer
2. wound characteristics
3. periwound assessment
4. wound pain
5. complications

1. location
◦ Superior to medial malleolus
◦ Gaiter area
◦ Can be anywhere on the LE including posterior calf and
◦ dorsum of the foot
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2. wound characteristics
◦ Ruddy base, may have loose slough, usually shallow
◦ Irregular margins, variable size, edges attached
◦ Mod to heavy exudate, may ooze capillary blood
◦ Mild to mod pain, relieved with elevation (reduces vHTN)

3. periwound assessment
◦ Edema
◦ Hemosiderin staining
◦ Atrophe blanche
◦ Maceration
◦ Lipodermatosclerosis
◦ Ankle flare
◦ Scarring from previous ulcers
◦ Champagne bottle shape

4. pain
◦ Limb heaviness
◦ Throbbing with dependence – relief with elevation
◦ Dull, achy, itchy, tender
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5. complications
◦ Cellulitis/infection
◦ Stasis dermatitis
◦ Variceal bleeding
◦ Thromboembolism

assessment
Pedal pulses - palpate
Cap refill - <3 sec
ABI (normal 1.0-1.3)/ TBI if mixed disease suspected
Venous duplex
Considerations:
◦ CHF – check cardiac status
◦ Active cellulitis – treat then compress
◦ DVT – anticoagulate then compress

treat the underlying cause
Compression
Elevation
Exercise
Stop smoking
Weight control
Avoid activity that restricts venous return
Surgical interventions
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wound treatment - TIME
Debride
Treat infection
Avoid allergens
Manage dry scaly skin, treat
dermatitis

Adjuvant therapy
◦ Skin substitutes
◦ E stim
◦ Ultrasound

Compression wraps
Absorptive dressings – control
exudate

principles of compression
Revised Starling’s Law
Application of external compression will counteract the
loss of capillary fluid by increasing local tissue pressure
and supporting and improving transport via the lymphatic system .

La Place’s Law
When tension is maintained as constant, the
pressure is inversely proportional to radius:
P= Tc/r
(P= Pressure, T=Tension, c=constant, r=radius)

forms of compression
◦Single component wraps
◦Paste bandages
◦Multilayered wraps
◦Stockings
◦Leg orthoses
◦Sequential compression pumps
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differential dx
Vasculitis
Pyoderma
Sickle cell
Tumor
Marjolin’s

Evidence-based practice
◦ Evidenced-based practice is accepted as the gold standard for
professional nursing practice because it improves patient
outcomes.
◦ Encompasses research, clinical expertise, patient values and
circumstances.
◦ Basing our practice on evidence will benefit your patients by
ensuring optimal outcomes, improves patient care and reduce
your risk of litigation.
WOCN algorithm for VLU’s
◦ vlu.wocn.org

Case study
73 year old woman with history of CAD with CABG, demand ischemia, HTN, diastolic HF,
prediabetes, spinal stenosis, venous stasis and obesity. She was on long term suppression
antibiotics for recurrent infection. She recently had an MI and was sent for PCI with DES and
sent to SNF for rehab. She presented alert and pleasant, told me she had right leg ulcers for 2
years and her husband was treating them at home with ABD’s and kerlix. Was evaluated at the
lymphedema clinic but declined to wear any compression garments. Pedal pulses were biphasic
with Doppler x 4 and ABI 0.88. Legs were inverted champagne bottle shaped with hemosiderin
in the gaiter area and fibrotic skin changes.
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right
7/22/19
medial/posterior calf

right lateral
calf

right
7/29/19
medial/posterior calf

right lateral
calf

8/5/19
right medial/posterior calf
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pearls
Determine etiology
Check appropriateness of compression
Compress
Address comorbid conditions to maximize health
Reassess
Consider other etiologies/causes

thank you!
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Gabriel, A; Camp, M; Palette, C; and Massey, B, Vascular Ulcer Treatment and Management, August,
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Lower Extremity
Neuropathic Ulcers
Carey Webster MSN, CWON, RN

What is neuropathy?

 Lower extremity neuropathic disease
(LEND) also known as peripheral
neuropathy (PN) is caused by an
acquired or inherited disease that
interferes with normal function of the
lower extremities
 LEND involves damage to the
peripheral nervous system
 With normal function any trauma to
the feet activates messages to
coordinate movement to withdraw
from the painful stimuli
 With LEND the communication does
not occur

Etiology and Pathology of LEND
 Neuropathy is acquired or inherited
 Acquired neuropathies are grouped as follows:
 Caused by systemic disease
Diabetes and hyperglycemia
Kidney disease
Hormonal imbalances
Alcoholism
 Caused by trauma
MVAs, SCI
 Caused by infections or autoimmune disorders : Lyme disease,
Hansen’s disease
 No known cause: idiopathic
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Chemotherapy
 Certain chemotherapy drugs can cause peripheral neuropathy such as
vinca alkaloids (vincristine), cisplatin, paclitaxel, and the podophyllotoxins
(etoposide and tenoposide).
Other drugs used to treat cancer such as thalidomide and interferon also
can cause peripheral neuropathy.
 Individuals at greatest risk of peripheral neuropathy associated with
chemotherapy are those with preexisting peripheral neuropathy from
conditions such as:
 Diabetes
 Alcoholism
 Severe malnutrition
 Previous chemotherapy

Inherited Neuropathic disorders
 Congenital insensitivity to pain
 Group of neuropathies known as
Charcot-Marie-Tooth disease
 The disease is named for the
three physicians who first
identified it in 1886 - JeanMartin Charcot and Pierre
Marie in Paris, France, and
Howard Henry Tooth in
Cambridge, England.
 CMT, also known as hereditary
motor and sensory
neuropathy (HMSN) or
peroneal muscular atrophy,
comprises a group of disorders
that affect peripheral nerves.

Prevalence and Incidence
 Hansen’s disease or leprosy is the most common cause of non
diabetic peripheral neuropathy
 Neuropathic foot ulcerations are more common than ischemic foot
ulcers
 Diabetes related neuropathy is the most common cause of foot
ulceration in the diabetic population
 Neuropathy with loss of protective sensation (LOPS) occurs in 40%
of patients with diabetes in industrialized nations
 Diabetes complicated by peripheral neuropathy is responsible for
50-70% of all non traumatic amputations in the US
 50% of all amputations due to neuropathy are preventable.
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Types of neuropathy
 Classified as sensory, motor,
autonomic and mixed
 Sensory
 Paranesthesia and LOPS
 Motor
 Foot deformities and
abnormal weight bearing
 Autonomic
 Very dry skin

Neuropathy
 Sensory
 Paresthesia can be very painful; it is often described as
tingling, pins and needles, electrical shock, burning. Pain is
worse at night
 Progressive anesthesia and loss of proprioceptive sense
(increased risk of falling)
 Lose the ability to recognize minor trauma such as small
objects in their shoes
 Motor causes foot deformities, abnormal weight patterns and
altered gait
 Autonomic control of sweat glands results in severely dry skin
(anhidrosis) which can cause fissures and permit invasion of
pathogens and cause soft tissue infections.

Diagnosis of neuropathy
 Absence of sensation more difficult
to diagnose than the occurrence of
pain
 Monofilament testing with 10-g
nylon monofilament at 4-10 sites
 The inability to detect pressure at
one or more sites is considered to
be LOPS

 Hold the filament by the paper
handle
 Use a smooth motion to touch
the filament to the skin on the
foot for 12 seconds Touch
alongside of but not directly on
ulcer, callus or scar. Push to
make the filament bend.
 Touch the filament in all sites
circled on the drawing on back
of the monofilament.
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Diagnosing a neuropathic foot ulcer
 Usually deep with necrotic
tissue, moderate amounts of
exudate and calloused
wound edges
 Regular in shape with
punched out appearance
 May have pain
 Usually occur on the plantar
foot or toes

Calluses
 A callus is a thickened area of skin that occurs in response to
repeated exposure to friction
 Calluses develop over sites of abnormally high pressures associated
with abnormal foot contours and gait
 Elevated glucose levels cause the tissue to become rigid, inflexible
and more resistant to collagenase digestion
 The callus itself increases the pressure and shear exerted into the
underlying tissue during walking
 Abnormal gait leads to callus formation, ulcer develops under the
callus. Pt has no discomfort
 Hemorrhage into a callus is heralding sign of ulceration beneath the
callus
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Callus on L plantar foot
 47 yo male with h/o diabetes
and neuropathy. He has CKD
V.
 S/P Amputation of R leg on
2/18/2013.
 Pt presented to the clinic with
a callus on his L foot that he
developed a few months ago.
 He saw his PCP re the callus
and was referred to the WCC.
 Protruding, thick callus on the
L plantar foot and smaller
callus over the L 1st
metatarsal.
 Debrided calluses with scalpel

Post debridement of callus

Callus at 1st MTJ
Pt returned to the clinic in
March.
Callus to L 1st Metatarsal
observed during assessment
10/24/2018. Now thicker with
moist edges.
Patient states noticed
drainage since Sunday.
Callus was partially removal
to reveal an open wound
with larger area of
maceration. Tunnel at 12
o'clock, which probes to
bone.
Using Iodosorb and off
loading felt
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And the wound goes
on…..
Pt returned to the clinic the
following week
Wound covered by callus,
debrided callus and wound is
smaller but continues to
probe to bone.

Applied Prisma to wound but
pt states he is not able to
pack wound and he has no
one to help him.
Has appointment with
podiatrist in Marysville area.
Will plan to F/U in WCC next
week.
Pt did not return to the WCC
for follow up

Elvis case study

 On 9/26/18 61 yo male presented to
WCC with a 4-5 month history of open
neuropathic foot wound at L 5th
mteatarsal
 History of trans metatarsal amputation
and osteomyelitis, CKD, COPD, Hepatitis B
and C, DM, HTN, Anxiety
 Pt Albumin is low 3.1, no A1C, blood
sugars elevated, obese, smokes.
 Wound is suspicious for possible
osteomyelitis.
 Pt homeless, currently living in ICP house
 Applied Triad to wound
 Provided patient with post op shoe with
off loading felt.
 Pt to return to clinic in1 wk.

Elvis cont’d
• 10/4/18 Increase in wound
measurements. Continues
to have macerated peri
wound skin with callus.
Continued Triad. Plan for
contact cast.
• Admitted to hospital on
10/15/2018 with NSTEMI.
• MRI done during
hospitalization shows no
definitive evidence for
osteomyelitis. Continue out
pt wound care
• A1C was 8.5
• Wound was cleaner after
hospitalization and smaller.
Pt no longer wants contact
cast
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Total contact cast
• 11/6 Changed to
collagen dressing to
stimulate wound
healing
• 12/3 Wound
measurements are
larger
• Pt agrees to TCC
• Did an ABI on 12/3 on
L leg .99
• Pt returned to the
WCC on 12/6 the TCC
was placed

Total contact
cast

 Total contact cast is considered
the “gold standard” for off
loading neuropathic foot wounds.
 Caveats
 TCC requires a skilled provider
 Pt has neuropathy so will not
know if cast is causing a
problem
 Pt needs to be compliant, still
needs to limit walking
 If on R foot pt can’t drive
 Needs an Evenup for non
casted foot
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Wound healing
12/10 L foot
wound measurements are
smaller. Pt tolerated contact
cast well. Placed collagen
with alginate in the wound
and no sting skin sealant to
peri wound skin and transfer
foam and TCC. Peri
wound skin still macerated.

12/17 Wound width has
decreased. Peri wound skin is
less macerated. Wound
debrided, collagen and TCC

Continuing to improve
12/27: L plantar foot is
healing, Debrided wound.
Applied Collagen (Prisma)
to wound, barrier ointment
to peri wound skin and
transfer foam/ total
contact cast.
1/4 : Wound debrided.
Applied Fibracol
(Collagen and alginate)
and TCC.
1/11: Wound
measurements are smaller.
Peri wound skin is less
macerated. Wound
debrided.

1/22 Applied Mep transfer,

endoform and TCC. Will f/u in
WCC next week.
1/30 Wound debrided.
Applied Mep transfer,
endoform and TCC. New
wound to LLL , which appears
to be from small metal hook
on the inside of the TCC.
Debrided wound bed,
covered with Polymem Dot.
2/6 L lateral leg wound is
smaller. Width on L plantar
foot wound is larger. Pt
admits he has been walking
on cast. He does not like
using the w/c. He is going to
school & finds it difficult to
maneuver in the w/c. He
would like to use knee
scooter. Recommend
continued use of w/c.
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Here we go again…..
2/13:Wound on L plantar
foot is closed. L Lateral leg
site is smaller. Pt c/o pruritis
of L lateral leg. Placed pt
in contact cast. Referred
to Prosthetics for diabetic
shoes with insoles

2/20: wound remained
closed on L plantar foot
L leg site closed
Pt returned to the WCC on
7/31/19 with R hand
wound. L plantar site
reopened

Management of neuropathic ulcers
 Use the TIME model: Tissue integrity, inflammation/infection, Moisture
balance, edge progression
 Tissue integrity: debridement of necrotic tissue. In our clinic we use
curettes, typically pain is not an issue
 Callus should be routinely pared down
 Inflammation and infection can be managed with removal of
infected debris and use of topical antimicrobials and systemic
antibiotics
 Moisture balance: keep wound moist but not wet
 Epithelial edge management

Managing bacterial loads
 Heavy bacteria loads prolong the inflammatory phase and prevent
the proliferative phase
 Diabetics are at high risk for infectious complications especially if
their blood sugar is not well controlled
 Staph aureus is the predominant pathogen in diabetic foot
infections.
 All open wounds are contaminated with bacteria
 Signs of infection in diabetic foot wound may be subtle
 Deterioration if the quality and quantity of granulation tissue
 Failure to progress
 Indicators of persistent inflammation
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Osteomyelitis
 Osteo is a complication of diabetic foot ulcers
 Multiple bones in the foot and very little soft tissue
 Surface infection can rapidly progress to deep soft
tissue and bone infection
 MRI can be used to diagnose osteo
 Bone cultures can be obtained in WCC by MD

Moisture balance
 For moist wound you want to use absorbent dressings such as
alginate (Kaltostat) or hydrofibers (Aquacel)
 If concerned about infection options include silver dressings or
Cadexemar Iodine
 Foam dressings with or without antimicrobial properties
 Add moisture with medicinal honey or hydrogel
 Debriding agents such as enzymatic
 Collagens
 Prisma (Collagen with silver)
 Fibracol (Collagen with alginate)
 Endoform (Collagen derived from sheep ECM) Also comes in
silver
Allografts

Allografts
 Allograft: The transplant of an organ or tissue from one
individual to another of the same species with a
different genotype.
 The amniotic membrane is composed of extracellular
matrix components such as collagen, fibronectin, and
laminin, and contains many different growth factors and
cytokines.
 Amniotic membrane can be processed to
produce dehydrated human amnion/chorion
membrane (dHACM, Epifix, Epicord, Amniofix; MiMedx
Group Inc.)
 Grafix is a cryopreserved placental membrane comprised
of an extracellular matrix (ECM) rich in collagen, growth
factors, fibroblasts, mesenchymal stem cells (MSCs), and
epithelial cells native to the tissue.
 GrafixPL PRIME® (lyopreserved placental membrane) is a
lyopreserved amnion matrix retaining the extracellular
matrix, growth factors, and endogenous neonatal
mesenchymal stem cells, fibroblasts and epithelial cells of
the native tissue.
 Approved for venous leg ulcers and diabetic foot ulcers
 Epicord can be used for all wounds
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Off loading
 Pressure and shear contribute to diabetic foot ulcers
 Peak planter pressures are highest in the forefoot and
midfoot
 Walking results in repetitive stress and pressure over bony
prominences
 Prevents ulcer from healing
 Insoles can be used for prevention
 Treatment of plantar ulcers requires total off loading
 Calluses increase the pressure and shear

Off loading con’t

 Can use adhesive felt pads
 Felt pad is cut to the shape of
the wound and adhered to the
skin or the shoe
 Knee scooters
 W/c

Case study

 75 year old male who presented to the wound center on 4/12/19,
referred from his podiatrist for a new ulceration of the left fourth
toe.
 He has a history of amputation of the left third toe for osteomyelitis,
which has healed.
 He presented to the podiatry office two weeks prior for evaluation
of a new ulceration of the distal pulp of the left fourth toe. At that
time he had no cellulitis, no structures exposed.
 He was given a felt pad to keep the fourth and fifth toes off the
ground,
 When he returned on 4/9/19, he had not changed the bandage,
crest pad was on backwards and placing pressure on the distal
pulp of the fourth toe and he had cellulitis of the entire toe, but no
structures probed.

11
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Wound on presentation to WCC on
4/12/19 and on F/U on 4/19
Has peri wound callus,
using medicinal honey

Some improvement,
continues to have callus

Flexor tenotomy to release pressure on
toe on 4/26
 Wound length has decreased.
 Wound debrided by Dr. Ryan.
 Dr. Ryan did a flexor tenotomy
of L 4th toe.
 Silver hydro fiber (Aquacel Ag)
applied to both sites.
 Pt to leave dressing on for 3
days and then return to daily
dressing changes with
Medihoney.
 Pt to F/U in WCC in 2 weeks.

Post tenotomy on 5/10/19
 Sutures removed
from L medial 4th toe, has
open wound that probes to
bone.
 Debrided by Dr. Ryan. Bone
biopsy and tissue culture
obtained and sent to
pathology and lab.
 L plantar 4th toe wound is dry.
 Gentamicin with 1/4"
gauze packing ribbon to 4th
medial toe wound.

12
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5 /17
 Still has some bone exposure in medial toe
wound. Bone culture was negative for osteo
and tissue culture was positive for light staph
aureus.
SPECIMEN: BONE. LEFT FOURTH TOE PHALANX
DIAGNOSIS:
BONE, LEFT 4TH TOE PHALANX, RESECTION:
1. MORCELLATED FRAGMENTS OF TRABECULAR
BONE, CARTILAGE AND CONNECTIVE
TISSUE.
2. CLINICAL HISTORY OF OSTEOMYELITIS.
 Will continue with Gentamicin and 1/4" packing
ribbon. Pt to F/U in WCC next week with Dr.
Ryan.

Healing the tenotomy site
 5/24: L 4th medial toe is
improving. Debrided by Dr.
Ryan. Will continue with
Gentamicin and plan to
apply Grafix next week.
 5/31: L medial 4th toe
wound measurements are
smaller. Applied Endoform
silver. Will F/U next week in
WCC
 L medial 4th toe wound
measurements are smaller.
Applied Endoform silver. Will
F/U next week in WCC

Final wound care clinic visit
 Wound on L 4th toe is
healed.
 Has new wound on L
dorsal foot 2/2 tape.
Abrasion on L dorsal foot
measures 1L x 0.4W x .1D
and is 100% pink/red.
 Applied Mepilex to both
sites.
 Pt to F/U in Dr. Ryan's
office
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Pain is the gift no one wants…..
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2019 Webinar Schedule: July - December
STRONGER WITH SHIELD
Join Shield HealthCare each month for our live, interactive educational webinars and receive complimentary resources for patients and
staff. Presenters share their expertise in a range of topics, from healthcare best practices to health management information.

CE credit is available

Identifying and Preventing Catheter-Associated Urinary Tract Infections (CAUTI)
1 CE Contact Hour Available

July

24

Catheter-associated urinary tract infections are one of the most common healthcare
associated infections. For individuals with Dx such as spina bifida, MS, or cerebral palsy,
CAUTIs can also present unique challenges. In this session, we explore best practices for
identifying and preventing CAUTIs and their impact on some vulnurable populations.
Presented by Kelly Sparks, RN, BSN, CWOCN with Capital Nursing Education

9am-10am Pacific Time (10-11am MT | 11-12pm CT | 12-1pm ET)

Ostomy Care Challenges: Obesity, Hernias, Skin Issues and More
1 CE Contact Hour Available

August

21

From intra- and post-operative care to daily management, an individual’s body shape, weight and
skin integrity can create additional challenges for many patients and their healthcare team. This
session will identify solutions for moist skin, skin folds, pouching over irregular skin contours when
managing obesity or hernias, and more.
Presented by Joy Hooper, RN, BSN, CWOCN, OMS, WCC with the Wound Care Education Institute

9am-10am Pacific Time (10-11am MT | 11-12pm CT | 12-1pm ET)

Screening Strategies to Reduce Fall Risk
1 CE Contact Hour Available

September

25

For medically complex and/or older adults, falling can lead to far more serious consequences,
including long-term hospitalization, disability or death. Yet with adequate screening and
preparation, many falls are preventable. In this training, we explore screening and assessment
techniques to help reduce fall risk.
Presented by Kelly Sparks, RN, BSN, CWOCN with Capital Nursing Education

9am-10am Pacific Time (10-11am MT | 11-12pm CT | 12-1pm ET)

Wet-to-Dry: Substandard of Care
1 CE Contact Hour Available

October

16

Numerous studies and guidelines have deemed wet-to-dry gauze dressings as a
substandard practice, yet this is still one of the most frequently ordered wound care
treatments in the U.S. This session will cover indications and contraindications of wetto-dry dressings and offer effective alternatives for wound treatment.

SkinPreservation

Caring for skin through intelligent product solutions

Presented by Dr. Don Wollheim, MD, FAPWCA, WCC, DWC, Clinical Instructor with the Wound Care Education Institute

9am-10am Pacific Time (10-11am MT | 11-12pm CT | 12-1pm ET)

Incontinence-Associated Dermatitis (IAD): Assessment, Prevention and Management
1 CE Contact Hour Available

November

20

Incontinence-associated dermatitis (IAD) is a common skin injury resulting from
exposure of skin to urine and stool. It is often found among seniors and less mobile
individuals whose incontinence is managed with absorbent products. In this session, we
cover the how, when and why of IAD, as well as solutions for recovery and prevention.
Presented by Kelly Sparks, RN, BSN, CWOCN with Capital Nursing Education

9am-10am Pacific Time (10-11am MT | 11-12pm CT | 12-1pm ET)

Nutrition from A to Zinc

1 CE Contact Hour Available

December

11

A, B, C, D, Zn, Arg, Glu, HMB, and so many more! When it comes to deciphering the
nutritional components necessary for wound healing and Dx management, these nutrients
can be alphabet soup. In this session, we cover the important macro- and micronutrients
needed for an optimal daily diet.
Presented by Dr. Nancy Collins, PhD, RDN, LD, NWCC, FAND, Registered Dietitian with the Wound Care Education Institute

9am-10am Pacific Time (10-11am MT | 11-12pm CT | 12-1pm ET)

Register today at shieldhealthcare.com/webinars
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Children and Wound Care

Charlene Singh
PhD, MSN/Ed, RN, FNP-BC, CWOCN
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Pediatric: Ostomy and Wound
Case Studies
Charleen Singh PhD FNP-BC MSN/Ed CWOCN RN

Objective

-Verbalize the fundamentals of wound and ostomy care in pediatrics
- Verbalize the elements of product selection in pediatrics

Many changes over a short period of time
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Developmental Stages
 Recognize the Stages
-infancy
-toddler
-preschool
-early school age
-middle school age/preteen
-teen years
-late teen/early adult

Developmental Stages

Understand the Stages

Understand the Family

Developmental Stages – what does it
mean for wound and ostomy care
A lot to put together in a short period of time
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Developing Plan of Care

-

Putting it all together
Child’s age, home life, expected outcomes
Medical condition and plan of care
i.e. oncology, colorectal

Needs a collaborative approach

Case Study 1 - Wound

Phases of Healing – it’s not always
about the wound

3
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What would I do differently today ?

Products

Silicone Adhesion
Foam
Medical Grade Honey
Ionized Silver or non-staining Silver

Why use the newer Products?

4
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Case Study:
Reviewing the Classic Neonatal Situation:
Mucous Fistula close to Stoma

Be creative – use products from 2 different sources

Case Study- Unusual Situation
Prolapse Stoma
Prolapse
- May move below Skin
- Need to assess the stoma while the child is moving

Case Study- challenging - Current
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Stages of Healing

Planning for Discharge

Ostomy Products

Challenging
Few Products
Need to be Creative
New Products coming to Market

6
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Conclusion

Questions ?

7

Avoiding Trouble Along the Way
Paul J. Wagstaffe, JD
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AVOIDING TROUBLE
ALONG THE WAY…
Paul J. Wagstaffe, JD

1

AVOIDING LEGAL WOUNDS WHILE TREATING YOUR PATIENT
(Presentation by Paul J. Wagstaffe, Attorney-at-Law)
•

Factual scenario: Care of pressure ulcers and the need to turn the patient

•

Legal requirement: To meet the standard of care
•

Standardized procedure functions
(16 California Code of Regulations Sections 1471-1474)

•

Standards of competent performance
(16 California Code of Regulations Section 1443.5)

•

Other

•

Civil consequences for failure to meet the standard of care: Lawsuit against nurse and
employer: The patient must prove:
• That (s)he was a patient under the nurse’s care;
• That the nurse failed to meet the professional standard of care in
caring for the patient;
• That the failure to meet the standard of care resulted in injury or further
injury to the patient; and
• The patient’s monetary damages and damages for the patient’s pain and
suffering.

•

Disciplinary consequences: Action by the Board of Registered Nursing:
• “Protection of the public shall be the highest priority for the Board of
Registered Nursing in exercising its licensing, regulatory, and disciplinary
functions. Whenever the protection of the public is inconsistent with other
interests sought to be promoted, the protection of the public shall be
paramount.” (Nursing Practice Act, Business & Professions Code Section
2708.1 – notice that there’s no mention of protection of or fairness to the
nurse)
• “Unprofessional conduct, which includes, but is not limited to, the
following: (1) Incompetence, or gross negligence in carrying out usual
certified or licensed nursing functions.” (Nursing Practice Act, Business &
Professions Code Section 2761(a))
• “’[G]ross negligence’ includes an extreme departure from the standard of
care which, under similar circumstances, would have ordinarily been
exercised by a competent registered nurse. Such an extreme departure
means the repeated failure to provide nursing care as required or failure to
provide care or to exercise ordinary precaution in a single situation which

the nurse knew, or should have known, could have jeopardized the client's
health or life.” (16 California Code of Regulations, Section 1442)
• “’[I]ncompetence’ means the lack of possession of or the failure to
exercise that degree of learning, skill, care and experience ordinarily
possessed and exercised by a competent registered nurse as described
in Section 1443.5.” (16 California Code of Regulations, Section 1443; see

Standards of Competent Performance described at beginning of
presentation)
Risk avoidance: Assuring best practices
•
•

Discussion of standardized procedure functions
Discussion of competent performance

Creating the record: Your actions and defending them
•
•
•
•
•
•

SOAP, if appropriate
“Log” of pro-patient activity at regular set times or intervals
Patient communication
Patient education, where appropriate
Documentation of problems and steps taken to address
Effect on judge / jury
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Three Reasons
You Are Stronger
With Shield

1

The Right Ostomy Product for You
Select from more than 1,500 ostomy products
tailored to meet your individual needs.

2
A team of Ostomy Care Specialists
to take care of the details
We’ll help you navigate your benefits,
handle your prescription and bill your
insurance for you.

3
A community of people just like you
Explore free resources on our OstomyLife
community for living your best life.

Stronger with Shield
Get Started Today!
Laura Cox
Shield HealthCare
Ostomy Lifestyle Specialist

Call 1-800-675-8842

www.shieldhealthcare.com/welcome

Goals of Flaps & Grafts: A Review
Erica Thibault MS, CNS, APN, CWON, RN
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Fork in the Road

Flaps and Grafts

2

Disclosure
I am a Clinician working for Sizewise.
Sizewise makes specialty support
surfaces.
I am a member of NPUAP-S3I
I am a member of ISO- Surfaces
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Objectives
• Review the basic types of skin grafts and flaps
• Discuss why flaps are necessary
• Review Post op care of the fresh flap

4

WARNING!! The following
photograph contains graphic
content

Pressure Injury Prevention & Treatment
Pressure Injury — localized damage to the skin and/or
underlying soft tissue usually over a bony prominence or
related to a medical or other device. The injury can present as
intact skin or an open injury and may be painful. The injury
occurs as a result of intense and/or prolonged pressure or
pressure in combination with shear. The tolerance of soft
tissue for pressure and shear may also be affected by
microclimate, nutrition, perfusion, co-morbidities, and
condition of the soft tissue.
NPUAP, 2016

6
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Stage 3
Stage 3 Pressure Injury: Full-thickness skin loss
Full-thickness loss of skin, in which adipose (fat) is visible in the injury 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; areas of significant adiposity can develop deep wounds.
Undermining and tunneling may occur.
Fascia, muscle, tendon, ligament, cartilage and/or bone are not exposed. If
slough or eschar obscures the extent of tissue loss this is an Unstageable
Pressure Injury.
7

Stage 3

8

Stage 4
Stage 4 Pressure Injury: Full-thickness skin and tissue loss
Full-thickness skin and tissue loss with exposed or directly palpable
fascia, muscle, tendon, ligament, cartilage or bone in the injury.
Slough and/or eschar may be visible. Epibole (rolled edges),
undermining and/or tunneling often occur.
Depth varies by anatomical location. If slough or eschar obscures the
extent of tissue loss this is an Unstageable Pressure Injury.

9
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Stage 4

10

Unstageable Pressure Injury
Unstageable Pressure Injury: Obscured full-thickness skin and tissue loss
Full-thickness skin and tissue loss in which the extent of tissue damage
within the injury 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 (i.e. dry, adherent, intact without erythema or fluctuance)
on an ischemic limb or the heel(s) should not be removed

11

Unstageable

12
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Deep Tissue Pressure Injury
Deep Tissue Pressure Injury: Persistent non-blanchable deep red, maroon or
purple discoloration
Intact or non-intact skin with localized area of persistent non-blanchable deep red, maroon, purple
discoloration or epidermal separation revealing a dark wound bed or blood filled blister.
Pain and temperature change often precede skin color changes.
Discoloration may appear differently in darkly pigmented skin.
This injury results from intense and/or prolonged pressure and shear forces at the bone-muscle interface. The
wound may evolve rapidly to reveal the actual extent of tissue injury, or may resolve without tissue loss.
If necrotic tissue, subcutaneous tissue, granulation tissue, fascia, muscle or other underlying structures are
visible, this indicates a full thickness pressure injury (Unstageable, Stage 3 or Stage 4).
Do not use DTPI to describe vascular, traumatic, neuropathic, or dermatologic conditions .
13
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Deep Tissue Injury

15
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Risk Factors for Pressure Injuries
•
•
•
•
•
•
•
•
•

Moisture
Friction
Shear
Poor tissue oxygenation
Poor nutrition
Infection
Steroid use
Older
Obesity/low weight
16

Skin Grafts and Flaps

17

Skin Grafts (STSG)
• Mostly used for burn patients
• Permanent or
• Temporary

• Autograph: The patient’s own skin
• Most beneficial

• Homograph or Allograph: Human Cadavers
• Temporary

• Xenographs: Other species usually a pig
• Temporary

• New Biologicals - from sharks, neonatal foreskin
• Brands: Apligraf, Derma Graft

6
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Skin Graft (STSG)
Graft: Does not maintain original blood supply

Skin Grafting - Donor Site

Skin Grafting - Donor Site
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Skin Grafting - Donor Site

Skin Grafting-Donor Site

23

Skin Grafting - Donor Site
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Skin Grafting - Donor Site
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Skin Grafting - Donor Site
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Skin Grafting - Donor Site
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Post-Op Care
• Regular inspection
• Assess for lack of take
• Contain drainage
• Prevent dessication

Flaps

10
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Under Pressure

DIFFERENTIAL PRESSURE TOLERANCE

>32mmHg

Supine

Prone

Arch Phys Med Rehabil 46:378, 1965

Pressure in a Chair
Sitting with feet hanging freely

Sitting with feet supported

Arch Phys Med Rehabil 46:378, 1965
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What is a Flap?
• Tissue with a blood supply
• Usually transferred from one part of the body to cover
a different region
Borrow from Peter to pay Paul
• Improved vitality and integrity over non-vascularized
tissue

Flap
Definition:
The transfer of skin, fat, muscle
sheath and muscle to fill the hole,
includes a blood supply.

35

Blood Supply (FLAPS are all about the blood supply)
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Tensor Fascia Lata Flap
Descending branch of lateral circumflex femoral artery

Typical

13
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Example
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Stage IV Sacral

Stage IV Greater Trochanter

Stage IV Ischeal Tuberosity

Stage IV Ischeal Tuberosity

16
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Fasciocutaneous Flap

FLAP

Superior gluteal artery perforator

17
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1 Week

6 Weeks
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Posterior Thigh Flap
Descending branch of the interior gluteal artery

19
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Gluteus maximus muscle flap
Inferior gluteal artery

20
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Post-op Care
• Air fluidized therapy and/or low air loss (LAL)
•

Protects the flap from pressure necrosis

•

Airflow decreases maceration

•

Sheer fabric decreases tangential forces

• Bedrest for about 4-6 weeks
• Drains removed in 2-3 weeks
• Sutures removed in 3 weeks
• Tissue Stretching (physical therapy)
• Sitting Tolerance

When Flaps Fail
•
•
•
•

Stage IV Breast Cancer
Non-compliance with FLAP program
Failure to Thrive
Technical (Surgeon)

22
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Multi-Disciplinary FLAP Program
• Multi-Disciplinary Approach
•
•
•
•
•

Nurses -- Wound Care Nurses & Staff Nurses
Physical Therapy
Physicians
Nutritionists
Skilled Nursing Facilities

• These programs are very labor intensive

Good Flap Programs are:
• Extremely successful
• Careful patient selection
• Care includes
• Nutrition and surgery

• Need motivated patients!

• Screen for smoking, drugs, & habits
• Pressure redistribution techniques

Remember

23
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NPUAP
• Co-Authors of Pressure Ulcer Prevention and Treatment: Clinical
Practice Guidelines
• Defines pressure injuries and terms used for support surfaces
• Most used reference source for prevention and treatment of
pressure injuries
• Only “guideline” - not rules or laws
• Support Surface Standards Initiative (S3I) established standards
for support surfaces
• There are now 7 published standards

Microclimate
71

What is Microclimate?
The temperature and humidity in a specified location.
For purposes of support surfaces, microclimate refers
to temperature and humidity at the support
surface/body interface.
NPUAP, 2018
72
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Low Air Loss
A feature of a support surface that uses a flow of air to
assist in managing the heat and humidity
(microclimate) of the skin.

NPUAP, 2018
73

Envelopment & Immersion
Envelopment:
The ability of a support surface to conform, so to fit or
mold around irregularities in the body.
Immersion:
Penetration (sinking) into a support surface, measured
by depth.
NPUAP, 2018
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Interface Pressure
Interface Pressure is the force per unit area that acts
perpendicularly between the body and the support surface.
Affected by:
• Stiffness of the support surface
• Thickness of the support surface
• Composition of the body tissue
• Geometry of the body being supported
(NPUAP , 2009)

75
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Shear Stress
The force per unit area exerted parallel to the
perpendicular plane of interest.

NPUAP, 2018
76

Friction ( Frictional Force)
Friction: The resistance to motion in a parallel
direction relative to the common boundary of
two surfaces.

NPUAP, 2018
77

Problems with Microclimate
• Not all clinicians use the term
• Abstract concept
• No agreed way to manage it
• What is the ideal temperature?
• What is the ideal amount of humidity?

• New standards to measure it
78
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Thank you for listening!
Questions?
ethibault@sizewise.com
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Current Consensus on Biofilm
Treatment: A New Reality in Clinical
Wound Care
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Current Consensus On Biofilm Treatment:
A New Reality In Clinical Wound Care
Susie Seaman, NP, MSN, CWOCN
Infectious Disease Consultants/San Diego Infusion Center
La Jolla, California
susie@sdivcenter.com
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Learning Objectives
• Summarize the components of biofilm
• Explain the role of biofilms in chronic diseases/infections
• Discuss the critical importance of microbial control in
chronic wound healing
• Describe an innovative treatment that addresses the
problem of biofilm in chronic wounds

2

With permission:
Donlan, R. M. (2002). Biofilms: Microbial Life on Surfaces. Emerging Infectious Diseases, 8(9), 881-890. https://dx.doi.org/10.3201/eid0809.020063 .

WHAT IS BIOFILM?

3
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Biofilm is a community of pathogens
enveloped within a complex
structure of entangled polymers
“welded” with metallic bonds

4

Biofilms are Three-Dimensional Structures
Composed of Bacteria and
Extracellular Polymeric Substances (EPS)

5

Zhao G, et al. Biofilms and inflammation in chronic wounds. Adv Wound Care (New Rochelle). 2013;2(7):389-399.

What is the Extracellular Polymeric Substance and Why
Does it Matter?
Extracellular

Polymeric

A non-cellular sticky gel
secreted by bacteria to
provide a physical barrier of
protection that encases them
within the gel

Beginning as simple organic
molecules; polymers inside the gel
become linked with metallic bonds
giving heightened strength to the
structure

Substance

An insoluble capsular
environment that
evolves through a
dialogue within itself
and with the host for
bacterial growth,
mutation, and
proliferation

6
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What is the Extracellular Polymeric Substance and Why
Does it Matter?
Extracellular

Polymeric

A non-cellular sticky gel
secreted by bacteria to
provide a physical barrier of
protection while they are
encased within the gel

Beginning as simple organic
molecules; polymers inside the gel
become linked with metallic bonds
giving heightened strength to the
structure

Substance

An insoluble capsular
environment that
evolves through a
dialogue within itself
and with the host for
bacterial growth,
mutation, and
proliferation
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What is the Extracellular Polymeric Substance and Why
Does it Matter?
Extracellular

Polymeric

Substance

A non-cellular sticky gel
secreted by bacteria to
provide a physical barrier of
protection while they are
encased within the gel

Beginning as simple organic
molecules; polymers inside the gel
become linked with metallic bonds
giving heightened strength to the
structure

Once metallic bonds become
established, the substance
converts to an insoluble
capsular environment that
interacts with bacteria for
their growth, mutation, and
proliferation
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Most Bacteria Live Within the Biofilm Structure
90% of the bacteria are
enveloped within the structure

Free-floating
bacteria are only
10% of the
bacteria in a
wound

9

Extracellular Polymeric Substance
showing structural polymers linked
with metallic bonds

Metallic Bonds
(welds)

Not to scale

3

7/23/2019

The EPS Structurally Protects Pathogens
• Blocks/Shields
• Blocks antimicrobials, antibiotics, antibodies and immune cells
• Shields pathogens against UV light
• Highly resistant to environmental conditions
• Recruits molecules from surrounding tissue and develops metal ion bridging for
structural strength
• Develops interstitial voids in response to changes in environment without
allowing product transfer
• Structurally creates nutrient and oxygen gradients making a functional
difference between the exterior of the biofilm and the core
• Enzymes within the EPS degrade nutrients and organic compounds for use by
the pathogens
Hall-Stoodley L, et al. Cell Microbiol. 2009;11(7):1034-1043. Gulot E, et al. Photochem Photobiol. 2002; 75(6):570-579. Davies D, et al. Science. 1998;280(5361):295-298. Lewis K. Nat Rev Microbiol. 2007;5(1):48-56. Brooun A, et al. Antimicrob Agents Chemother. 2000;44(3):640-646;
Ohsumi T, Takenaka S, Wakamatsu R, Sakaue Y, Narisawa N, Senpuku H, et al. (2015) Residual Structure of Streptococcus mutans Biofilm following Complete Disinfection Favors Secondary Bacterial Adhesion and Biofilm Re-Development. PLoS ONE 10(1): e0116647.
doi:10.1371/journal.pone.0116647

The EPS Encased Pathogens
• Mutual protection
• Exhibit cooperative protective effects
• Some species can assist other species to attach and incorporate into the biofilm (QUORUM
SENSING)
• Uses internal gene expression to transition from aerobic to anaerobic pathogens
• RNA and DNA transfer
• Hibernation (quiescent – “persister bacteria”)
• Biofilm matrices have developed a mechanism for a subpopulation to become
metabolically quiescent with decreased susceptibility to antibiotics
• Seeds
• Able to recolonize individually or in clumps to other areas
• Replicates and repeats until it is eradicated or the host is defeated
Hall-Stoodley L, et al. Cell Microbiol. 2009;11(7):1034-1043. Gulot E, et al. Photochem Photobiol. 2002; 75(6):570-579. Davies D, et al. Science. 1998;280(5361):295-298. Lewis K. Nat Rev Microbiol. 2007;5(1):48-56. Brooun A, et al. Antimicrob Agents Chemother. 2000;44(3):640-646;
Ohsumi T, Takenaka S, Wakamatsu R, Sakaue Y, Narisawa N, Senpuku H, et al. (2015) Residual Structure of Streptococcus mutans Biofilm following Complete Disinfection Favors Secondary Bacterial Adhesion and Biofilm Re-Development. PLoS ONE 10(1): e0116647.
doi:10.1371/journal.pone.0116647

Biofilm Microorganisms Produce a Self-Sustaining Life-Cycle
1

2

Colonization by free-floating
(planktonic) pathogens
1st 15 minutes - reversible

6

Continuous dispersion,
formation of new
microcolonies
Rapid proliferation, slough
formation, infection

Absorption of pathogens
into wound bed
2-4 hours permanent
attachment w/o intervention

5

3

Proliferation of
microcolonies

Biofilm growth, division

4

Maturation of ‘microcolony' and
secretion of 3-dimensional protective
layer (EPS)
Mature in 2-4 days

12

Harrison J, et al. Amer Sci. 2005;93(6):508-515.

4

7/23/2019

13

Masako, K Journal of Dermatologic Science June 2005

The Role of Biofilm in Chronic Disease
And Infections

14

Projected Worldwide Deaths From Antimicrobial Resistance
(AMR)

15

https://amr-review.org/infographics.html
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Biofilm Influences Antimicrobial Tolerance and Resistance

16

Omar, A. W. (2017 March 7). Microbial biofilms and chronic wounds. Microorganisms 5(1); O'Neill J. Review on Antimicrobial Resistance Antimicrobial Resistance: Tackling a crisis for the health and wealth of nations. London: Review
on Antimicrobial Resistance. 2014.; Rau, J. (2014). Medicare cuts payments to 721 hospitals with highest rates of infections, injuries. [KHN] Kaiser Health News, khn.org

Most Chronic Infections Involve Biofilm
DEVICE RELATED INFECTIONS

TISSUE RELATED INFECTIONS

Ventricular devices
Contact Lenses
Mouthwash
Endotracheal tubes
Vascular central catheters
Tissue fillers, breast implants
Peripheral vascular catheters
Prosthetic cardiac valves,
pacemakers and vascular grafts
Urinary catheters
Orthopedic implants
Prosthetic joints

Acne
Chronic otitis media, chronic
sinusitis
Chronic tonsillitis, dental plaque,
chronic laryngitis
Endocarditis
Lung infection in cystic fibrosis
Kidney stones
Biliary tract infection
Urinary tract infection
Bacterial vaginosis
Osteomyelitis
Surgical site infections
Chronic wounds

17

Lebeaux, D., Chauhan, A., Rendueles, O., Beloin, C. "From in vitro to in vivo models of bacterial biofilm-related infections." Pathogens 2(2) 13 May 2013: 288-356.

The Critical Importance of Microbial
Control in Chronic Wounds

18
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Normal vs. Chronic Wound Healing
Acute Wound

Repetitive trauma
Ischemia
BIOFILM

Normal phases of
wound healing
includes some
bacteria

Chronic inflammation
includes bacteria and
biofilm

Healed wound

Chronic wound

Mast BA, Schultz GS. Interactions of cytokines, growth factors, and proteases in acute and chronic wounds. Wound Rep Regen. 1996;4:411-420.

19

Normal Wound Healing Process
Normal Inflammatory Process
 Increased vasodilation and vasopermeability lead to increased
exudate
 Release of cytokines and growth factors
 Cell recruitment
 Bacterial clearance

Adapted from an image by: https://karen-mcguirec4lm.squarespace.com/about-biomedics

20

Biofilm Lifecycle Establishes

Biofilm Impairs Wound Healing
Biofilm Prolongs Inflammation
• Stimulates ongoing neutrophil influx and secretion of pro-inflammatory cytokines
• Leads to prolonged release of MMP’s
• Degrades growth factors, receptors, ECM, and impairs cell proliferation
and migration
• Triggers more inflammation, more exudate
• Recruits iron and calcium to strengthen the protective EPS matrix

Adapted from an image by: https://karen-mcguire-c4lm.squarespace.com/about-biomendics

21
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Current Trends in Microbial Control in
Chronic Wounds

22

Debridement
 An essential component of good wound care
 Does not completely remove the biofilm
 Can spread the biofilm to other regions of
wound
 Can amplify biofilm – accelerates spread and
reformation
 Opens a time sensitive window for use of an
appropriate topical antimicrobial

23

Kim PJ, et al. Clinic-based debridement of chronic ulcers has minimal impact on bacteria. Wounds. 2018;30(5):114–119. Wolcott RD, et al. Biofilm maturity studies indicate sharp
debridement opens a time-dependent window. J Wound Care. 2010:19(8);322-328. Phillips PL, et al. Wounds International. 2010;1(3):1-6.
http://www.woundsinternational.com/media/issues/288/files/content_8851.pdf.

Traditional Topical Antimicrobial Therapies
• Non-selective - can impact all wound cells, not
just pathogens
• Often cytotoxic at effective strengths

Antimicrobial
Treatment
Effective

Ineffective

• Not designed for use in all wound healing
phases
• Unable to penetrate into the entire EPS matrix
• Use of antibiotics can lead to resistance

24

Planktonic Bacteria

Biofilm

Richards JJ, et al. Controlling bacterial biofilms. ChemBioChem. 2009;10(14):2287-2294.
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Present Treatment Guidelines Target Bacteria
Without targeting the EPS structure

 Broad antimicrobial spectrum: Biofilm is often
polymicrobial, including gram-positive and gramnegative bacteria

 High tissue compatibility: Does not negatively
impact healthy cells or healing

 No microbial resistance: Has a mechanism of
action that does not result in the development of
microbial resistance

 Sustained effect: Prevents biofilm
reformation in the wound

25

Hübner NO, Kramer A. Review on the efficacy, safety and clinical applications of polyhexanide, a modern wound antiseptic. Skin Pharmacol Physiol. 2010;23(suppl):17-27.
Carpenter, S., et al. Expert recommendations for optimizing outcomes in the management of biofilm to promote healing of chronic wounds. Wounds. 2016;28(6Suppl:S1-S20.
Kim PJ, et al. Wounds. 2018;30(5):114–119.

New Science-based Treatment Directly
Targets the Biofilm Structure
Deconstruct
EPS
Description

Antimicrobial

Dry dressing

NA

NA

✓

NA

Targeted antibiotics

No

✓

✓

Variable

X

Topical antimicrobials

No

✓

Variable

Variable

Variable

OP sharp debridement

No

✓

Non-selective

✓

X

Biofilm structural dissolution and
microbial lysis – new technology

Yes

✓

✓

✓

✓

26

High Tissue
compatibility
(non-toxic)

No
microbial
resistance

Sustained
prevention of
biofilm
reformation

Dissolves Biofilm
Structure

Broad
antimicrobial
spectrum

X

Wolcott R. Disrupting the biofilm matrix improves wound healing outcomes. J Wound Care. 2015;24(8):366-71.
Kim PJ, et al. Clinic-based debridement of chronic ulcers has minimal impact on bacteria. Wounds. 2018;30(5):114–119.
Snyder RJ, et al. Wound biofilm: current perspectives and strategies on biofilm disruption and treatments. Wounds. 2017;29(6):S1-S17.

A Comprehensive Approach to
Address Biofilm

27

9
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Target the Structure
• Physically remove as much of the structure
as possible
• Sharp wound debridement
• Stimulate a rapid breakdown the structural
matrix (EPS)
• Use technology that disrupts the biofilm’s
metallic bonds, allowing the matrix to
dissolve into solution

28

Target the Pathogens
• Kill free-floating (planktonic) pathogens
• Kill newly exposed pathogens protected
within the EPS
• Avoid cytotoxicity to host cells

29

Control the Environment

• Create physical environment that prevents
attachment of planktonic organisms, biofilm
reformation, and supports wound healing

30

Wolcott R, et al. Clin Microbiol Infect. 2013;19(2):107-112.
Percival SL, et al. Adv Wound Care (New Rochelle). 2015;4(7):389-397.
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A New Innovative Clinical Treatment That
Addresses Biofilm

31

Power of XBIO technology – BlastX Ingredients

Sodium Citrate

1

2

PEG Gel

4

3

Ingredients:
Benzalkonium chloride (BZK) 0.13%,
Polyethylene Glycol 400,
Polyethylene Glycol 3350,
Sodium Citrate,
Citric Acid,
Water
* when used
32

Target the Structure: The Polymers are Rendered Inactive,
Dismantling the EPS Structure
Citric Acid
Sodium Citrate
Metallic Ions

The polymers
are released

Sodium
Citric Acid attaches and
removes the metallic bonds
that hold the EPS structure
together
33

Citric Acid

Sodium molecules split off and cap the free
polymer ends, then the remaining Sodium citrate
molecule converts to citric acid. This prevents the
polymer from re-attaching and replenishes the citric
acid sustaining the buffering process

11

7/23/2019

Target the Pathogen: Destroyed Without Harming Host Cells
Sodium citrate and Citric acid in the gel mixture produce an
osmotic pressure distending the bacteria cell wall.

The Benzalkonium chloride
surfactant then attaches to
the protein in the cell wall
and removes it, aiding in cell
lysis

34

Control the Environment: Biofilm Reformation is Prevented
 A physical environment is created that prevents
attachment of planktonic organisms and biofilm
regrowth, and supports pro-healing processes.

Reduces the rate of
Bacterial and Biofilm
Regrowth >100x

Bound water/super hydrophilic surface

35

Independent Testing Confirms BlastX Supersedes
Current Therapy
In vitro studies demonstrate BlastX significantly reduced the number of biofilm bacteria present by
4 to 6 log for two common organisms compared to other topical antimicrobial therapies.

36

Data on File. Center for Biofilm Engineering at Montana State University. Next Science Report TR-10-12-004
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Persistent Biofilm Disruption Overtime
Texas Tech: in-vivo murine model of wound biofilm infection with LUX-modified bacteria
24 hours after
Initial
bacterial inoculation
BlastX

Control

BlastX

48 Hours after
BlastX
treatment
Control

BlastX

S. aureus

P. aeruginosa

Control

24 Hours after first
BlastX
Treatment

Control = Left
BlastX = Right

Miller, KG, et al. Next Science wound gel technology, a novel agent that inhibits biofilm development by gram-positive and gramnegative wound pathogens. Antimicrob Agents and Chemother. 2014;58(6):3060-3072.

37

Two RCT’s Trials Examining BlastX in the Treatment of
Chronic Wounds

Kim D, et al. Clinical assessment of a

Wolcott, R. Disrupting the biofilm

biofilm-disrupting agent for the
management of chronic wounds
compared with standard of care: A
therapeutic approach. Wounds.
2018;30(5):114-119.

matrix improves wound healing
outcomes. J Wound Care.
2015;24(8):366-371.

38

Biofilm Disrupting Agent vs. Standard of Care (SOC)
• Objective: study the use of a biofilm-disrupting wound gel designed for wound
management (BlastX) to determine if disrupting chronic wound biofilm would be
therapeutically efficacious.
• A 12-week, prospective, randomized, open-label clinical trial with 43 patients (22
experimental group using biofilm disrupting gel; 21 patient control group using a
broad-spectrum antimicrobial ointment).
• Treatment failure patients from the control group were allowed to cross over to the
experimental group at 4 weeks (n=12)
• Average wound size - 11cm2; Avg wound duration - 21 months; Avge pt. age – 61 yrs.

• Endpoints: Percent wound area reduction and wound closure rates at 12 weeks.

39

Kim D, et al. Clinical assessment of a biofilm-disrupting agent for the management of chronic wounds compared with
standard of care: A therapeutic approach. Wounds. 2018;30(5):114-119
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Wound Area Reduction
3x greater area reduction for BlastX 71%, including crossover patients, vs. 24% for control (P <
0.001)

Kim D, et al. Clinical assessment of a biofilm-disrupting agent for the management of chronic wounds
compared with standard of care: A therapeutic approach. Wounds. 2018;30(5):114-119.

40

Wound Closure
205%* relative increase (RI) in healing vs. control (52% BlastX, including crossover patients vs.
17% control) (P<.04)

Wound Closure (% of Healed Wounds)

Wound Closure Over Time
60
50
40

= RI

30
20
10
0

Control
0

41

2

*Formula: N-O/O = RI

4

6
Treatment Time (weeks)

8

10

12

Next Science

Kim D, et al. Clinical assessment of a biofilm-disrupting agent for the management of chronic wounds compared
with standard of care: A therapeutic approach. Wounds. 2018;30(5):114-119.

Wolcott Study: BlastX vs. SOC in Wound Healing
• Prospective, randomized, clinical trial 45 subjects with chronic wounds > one
month duration randomized to either:
• Mon-Wed-Fri application of BlastX
• Mon-Wed-Fri application of custom topical antibiotics per culture result (SOC)
• Mon-Wed-Fri application of BlastX plus custom topical antibiotic
• No differences in demographics (wound size, duration, diagnoses) between groups
• All wounds debrided weekly
• Endpoint:
• Percent of wounds with 50% wound volume reduction at 4 weeks

42

Wolcott R. Disrupting the biofilm matrix improves wound healing outcomes. J Wound Care. 2015;24:366-371.
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Wolcott Study: Results
Demonstrated BlastX was more effective than standard of care/custom antibiotics

P<0.05
P < 0.05

43

Clinical Use of BlastX

44

BlastX: Indications
• Pressure ulcers
• Partial- and full-thickness wounds
• Diabetic foot and leg wounds
• Post-surgical wounds
• First and second degree burns
• Grafted and donor sites

45
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BlastX: Availability
30 ml tube
7.5 ml tube
3.5 ml tube

46

BlastX: How to Use
• Apply to wound in a 3 mm layer – the thickness of a nickel

47

BlastX: How to Use
• Cover with appropriate dressing, based on amount of exudate:
• Use exudate absorbers for high exudate with or without contact layer –
foams, gauze, pads, hydrofibers
• Use petrolatum based contact layers for low exudate, or foams with film
backing, which are more moisture-retentive
• Can use before applying NPWT sponge
• Apply every 1-3 days, depending on dressing change protocol

48
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BlastX: How to Use
• BlastX should not be used if there is a history of allergy to any of the
ingredients.
• Do not utilize alginates with BlastX.
• Do not use with other antimicrobials – not necessary.

49

Case Studies

50

Closing
What we learned:

Wound Healing Interrupted – biofilm causes prolonged inflammation and
halts wound healing
What is Biofilm – community of pathogens protected by POLYMERIC
STRUCTURE
Current Trends in Treatment – combination of debridement / topicals /
dressings; not fully effective
New Science – elegant chemistry to dismantle EPS, destroy pathogens, and
defend against reformation

51
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Thank You

52
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We are Proud to Support the
Spinal Cord Injury Community
STRONGER WITH SHIELD

Survivor Inspiration
“By bringing everyone along for the ride, I intend to
educate, inspire and motivate with tools for recovery,
health and management of a Spinal Cord Injury (SCI). I
hope you will join me on this adventure. The possibilities
are endless!”
-Aaron Baker

The home medical supply experts at Shield
are ready to support you & your patients with:
• 60 years of medical supply expertise and experience
• Leading-brand catheters, wound care products and more
• Reliable supply order management & delivery
• Online Spinal Cord Injury community with helpful articles,
resources and support at shieldhealthcare.com/community

Meet Aaron Baker | Spinal Cord Injury Lifestyle Specialist
Twenty years ago, Aaron broke his neck while motorcycle racing.
His prognosis was a one-in-a-million chance of ever feeding
himself or walking. Today, Aaron is thankful to have exceeded
expectations and achieved world firsts such as racing for
the U.S. Paralympic cycling team. Through the recovery,
redefinition and rebuilding of his life, Aaron’s one consistent
desire has been to share and assist others as a proud SCI
ambassador. Aaron is also the co-founder of C.O.R.E. Centers
LLC in Northridge, California.

Topical Therapies: Focus on Topical
Antibiotics and Corticosteroids in
Wound Care
Susie Seaman NP, MSN, CWOCN

Topical Therapies:
Focus on Topical Antibiotics and
Corticosteroids in Wound Care
Susie Seaman, NP, MSN, CWOCN
Infectious Disease Consultants, La Jolla, California
San Diego Infusion Center
susie@sdivcenter.com

Objectives
• Provide evidence-based rationale for the use (or nonuse) of topical antibiotics.

• Describe the use of topical corticosteroids in skin
issues related to chronic wound care.

Topical Antibiotics

Copyright, Susie Seaman, 2003
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Rationale for Use of Topical Antibiotics
• High bacterial counts in wounds lead to ongoing
PMN infiltration and release of inflammatory
cytokines, leading to a prolonged inflammatory
response
– Leads to a “hostile” wound environment
•

MMP’s, TIMP’s

– Potential to cause impaired/prolonged wound healing,
Mast BA, Schultz GS. Wound Rep Regen. 1996;4:411-420.
degradation of ECM
Acosta JB, et al. Int Wound J. 2008;5:530-539.
Demidova-Rice TN, et al. Adv Skin Wound Care. 2012;25:304-31.
McCarty SM, et al. Wound Rep Reg. 2012;20:125-136.

Rationale for Use of Topical Antibiotics
• High bacterial counts can lead to clinical infection,
which can lead to:
•
•
•

Delayed wound healing
Sepsis, hospitalization, limb loss, etc.
Pain and suffering

• That said, there is insufficient data to determine the
effect of bacteria in clinically non-infected wounds
Gottrup R, et al. J Wound Care. 2013;22(5 Suppl):S1-S92.
Tuttle MS. Adv Wound Care. 2015;4(1):1-11.
Gardner SE, et al. Diabetes. 2013;62:923-930.
Black CE, Costerton JW. Surg Clin N Am. 2010;90:1147-1160.

Rationale for Use of Topical Antibiotics
• Readily available
• Easy for patients and caregivers to use
•

May pay more attention to the wound

• In many cases, inexpensive
• Many creams/ointments provide a moist wound
environment
Lipsky BA, Hoey C. CID. 2009;49:1541-1549.

Copyright, Susie Seaman, 2003
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The Ideal Topical Antibiotic
• Correct spectrum of activity for particular infecting
bacteria in wound

• Rapidly bactericidal with sustained activity,
•
•
•
•

necessitating infrequent dosing
Not inactivated by wound fluids
Low chance of inducing microbial resistance
Does not cause toxic or allergic reactions
Inexpensive
Lipsky BA, Hoey C. CID. 2009;49:1541-1549.

Spectrum of Bacteria in Chronic Leg Ulcers
of at Least 8 Weeks Duration
• 970 patients (all types except DFU):
– Staphylococcus aureus 47.6%
• 18% of these were methicillin-resistant

–
–
–
–

Pseudomonas aeruginosa 31.1%
Enterobacter spp. 28.6%
Proteus mirabilis 13.7%
No growth 8%

• Positive correlation between Pseudomonas and
wound duration (p < 0.001)
Jockenhöfer F, et al. J Dtsch Dermatol Ges. 2013;11:1057-1063.

Bacteriology of DFU Infections
• Mild:
– Staph and strep

• Moderate to severe, recurrent:
–
–
–
–
–

Staph (MSSA, MRSA), strep
Proteus
Pseudomonas
E. coli
Enterobacter, enterococcus, klebsiella, citrobacter,
Shanmugam P, et al. J Clin Diagn Res. 2013;7:441-445.
acinetobacter
Perim MC, et al. Rev Soc Bras Med Trop. 2015.48:546-554.
Lipsky BA, et al. CID. 2012;54:132-173.
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Bacteriology of Pressure Ulcers
• Most common pathogens:
–
–
–
–

Staphylococcus aureus
Proteus mirabilis
Pseudomonas aeruginosa
Enterococcus Faecalis

Dana AN, Bauman WA. J Spinal Cord Med. 2015;38:147-160.

Antimicrobials
• Antibiotics – act selectively to kill or inhibit the
growth of bacteria. Development of bacterial
resistance is a concern.
• Antiseptics – act non-selectively to kill or inhibit the
growth of bacteria. May harm human cells. Bacterial
resistance is less common.
Gottrup R, et al. J Wound Care. 2013;22(5 Suppl):S1-S92.
WUWHS. Principles of best practice: Wound infection in clinical practice, London: MEP LTD,
2008.

Topical Antibiotics
•
•
•
•
•

Neomycin
Bacitracin
Polymyxin B
Mupirocin
Retapamulin

•
•
•
•

Silver sulfadiazine
Mafenide
Gentamicin
Metronidazole

Copyright, Susie Seaman, 2003
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in vitro Effectiveness
•
•
•
•

Neomycin: gram –, some gram +
Bacitracin: gram +, few gram –
Polymyxin B: gram –
Triple antibiotic ointment (TAB): combo of above

www.rxlist.com
Drucker CR. Dermatol Ther. 2012;25:6-11.
Leyden JJ. The role of topical antibiotics in dermatologic practice. www.medscape.org/viewarticle/457542_6.

in vitro Effectiveness
• Mupirocin: gram +, including MRSA (increasing
resistance)
• Retapamulin: gram +, including MRSA
• Silver sulfadiazine: gram +, gram –, including
pseudomonas, and yeast

www.rxlist.com
Drucker CR. Dermatol Ther. 2012;25:6-11.
Leyden JJ. The role of topical antibiotics in dermatologic practice. www.medscape.org/viewarticle/457542_6.

in vitro Effectiveness
• Mafenide: gram +, gram –, including pseudomonas,
some anaerobes; will penetrate necrotic tissue

• Gentamicin: gram +, gram –, including
pseudomonas

• Metronidazole: anaerobes
– Highly effective against wound odor
www.rxlist.com
Drucker CR. Dermatol Ther. 2012;25:6-11.
Leyden JJ. The role of topical antibiotics in dermatologic practice. www.medscape.org/viewarticle/457542_6.
Paul JC, Pieper BA. Ostomy Wound Manage. 2008;54(3):18-27.
da Costa Santos CM, et al. J Pain Symptom Manage. 2010;39:1065-1076.

Copyright, Susie Seaman, 2003
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Benefit of Topical Antibiotics?
• No clinical evidence that the use of topical
antibiotics hasten healing of uninfected chronic
wounds
• No clinical evidence that the use of topical
antibiotics prevent chronic wound infection

Gottrup R, et al. J Wound Care. 2013;22(5 Suppl):S1-S92.
Uçkay, I, et al. Int J Infect Dis. 2015;40:81-91.

Benefit of Topical Antibiotics?
• Used as an adjunct to systemic antibiotics in
clinically infected wounds;
– Higher infection cure rate than systemic antibiotics alone
– Shorter healing times when used with systemic antibiotics

Uçkay, I, et al. Int J Infect Dis. 2015;40:81-91.

Benefits in Acute Wounds?
• Studies in dermatology literature do not support
use of topical antibiotics in acute surgical wounds

• Concerns about harm vs. benefit

Jean SE, et al. J Cutan Med Surg. 2009;13(Suppl 1):S38-S41.
Davis MDP. Dermato Clin. 2009;27:289-297.

Copyright, Susie Seaman, 2003
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Allergic Contact Dermatitis (ACD)
• Common with topical medications
• Retrospective chart review 2000-2010, Ottawa
Hospital Patch Test Clinic, + test:
– Topical antibiotics – 61%
• Most common - bacitracin (44%), and neomycin (29%)

– Topical steroids – 21%
– Topical anesthetics – 17%
Spring S, et al. Dermatitis. 2012;23:210-213.

ACD: Neomycin
• Found in Triple Antibiotic Ointment (TAB) and
other OTC brands

• Named ACDS* Allergen of the Year in 2010
• Large patch testing studies show 8.7% of those
tested reacted to neomycin

• If allergic, may cross-react to gentamicin,
tobramycin, kanamycin and streptomycin
*American Contact Dermatitis Society

Varirnia A, et al. www.the-dermatologist.com. Vol 22 (11):Nov 2014.
Warshaw EM, et al. Dermatitis. 2013;24(2):50-59.

ACD: Bacitracin
• Use increased in late 90’s because of allergic
reactions to neomycin.

• Became ACDS Allergen of the Year in 2003
• Large patch testing studies show 8.3% of those
tested positive for allergy to bacitracin

• An occupational allergen for wound care nurses--nurses have highest incidence of ACD from
bacitracin
Varirnia A, et al. www.the-dermatologist.com. Vol 22 (11):Nov 2014.
Warshaw EM, et al. Dermatitis. 2013;24(2):50-59.

Copyright, Susie Seaman, 2003
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Microbial Resistance
• Microbial resistance is a valid concern and has been
shown to occur with use of:
–
–
–
–
–
–
–

Bacitracin
Neomycin
Silver sulfadiazine
Mupirocin
Retapamulin
Mafenide
Gentamicin

Gottrup R, et al. J Wound Care. 2013;22(5 Suppl):S1-S92.
Del Rosso JQ, Kim GK. Dermatol Ther. 2009;22:398-406.

Use of Topical Antibiotics in Chronic
Wound Care
• AAWC venous ulcer guideline does not mention
• WOCN venous ulcer guideline:
– Avoid use of known skin irritants and allergens on skin,
esp. in pts with stasis dermatitis (no grade)

• Cochrane Review of venous ulcer treatment:
– No evidence to support routine use of topical antibiotics,
further study needed
O’Meara S, et al. Cochrane Syst Rev. 2014 Jan 10;1:CD003557.
doi:10.1002/14651858.CD003557.pub5.

Topical Antibiotics Following Derm
Procedures: Acute Wounds

• White petrolatum similar to polysporin in wound
healing post procedure; contact dermatitis seen with
polysporina
• Significant improvements in erythema, edema,
epithelial confluence with decreased TEWL with
white petrolatum compared with neosporin or
polysporin following CO2 laserb
a. Draelos ZD, et al. J Am Acad Dermatol. 2011;64:S23-S29.
b. Trookman NS, et al. J Am Acad Dermatol. 2011;64:S8-S15.

Copyright, Susie Seaman, 2003
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Considerations for Use of Topical Antibiotics
• Do not use products with high potential for ACD
(bacitracin and neomycin containing)

• Do not use for non-infected wounds
• Do not use for acute wounds
• Possible for short course on infected wounds while
being treated systemically

• May be useful prior to skin grafting
• Definitely useful for reduction in malodor (topical
metronidazole)

Gottrup R, et al. J Wound Care. 2013;22(5 Suppl):S1-S92.
WUWHS. Principles of best practice: Wound infection in clinical practice, London: MEP LTD, 2008.
Lipsky BA, Hoey C. CID. 2009;49:1541-1549.
Leaper D, et al. Br J Dermatol. 2015;173:351-358.

Topical Corticosteroids

Topical Corticosteroids
• Efficacy of any topical medication is related to:
– The active ingredient
– Concentration
– Anatomic location
– Vehicle

Copyright, Susie Seaman, 2003
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Vehicles
• Ointments
– Petrolatum-based
– Enhanced potency due to greater penetration
– Best for rashes/inflammation which are dry, and thickened
skin; act as emollient
– Less or no preservatives
• Less risk for allergic reaction

Mehta AB, et al. Indian J Dermatol. 2016;82:371-378.

Vehicles
• Creams
– Multiple ingredients, preservatives
• Can cause burning, stinging, allergic reaction

– May have drying effect
– Versatile: may be applied anywhere (caution regarding
potency)

Mehta AB, et al. Indian J Dermatol. 2016;82:371-378.

Vehicles
•
•
•
•
•
•

Gels – non-greasy, non-occlusive
Lotions – good for large areas
Solutions – alcohol-based
Spray
Shampoos
Foams

Copyright, Susie Seaman, 2003
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Topical Corticosteroids
• Have anti-inflammatory effects
• Effective for hyperproliferative, inflammatory and
immunologic skin conditions

• Symptomatic relief for burning and itching

Ference JD, et al. Am Fam Physician. 2009;79:135-140.

Classes of Topical Corticosteroids
• Organized into groups I-VII based on their strength
(potency)

• Steroids in the same group are equivalent in potency
• Strength depends on the potency of the molecule,
NOT the concentration (%)
– E.g., clobetasol 0.05% > hydrocortisone 2.5%

• Vehicle influences potency
Ference JD, et al. Am Fam Physician. 2009;79:135-140.

Topical Steroid Strength
Potency

Group

Examples

Warnings/Limitations

Super
potent

I

Clobetasol propionate 0.05% all formulations
Augmented betamethasone dipropionate 0.05%
cream, ointment, lotion

Not for face, axillae, groin, or under
breasts
Limit use to about 14 days

High

II

Fluocinonide 0.05% all formulations
Betamethasone dipropionate 0.05% cream,
ointment, lotion

Not for face, axillae, groin, or under
breasts
Limit use to about 21 days

Mediumhigh

III

Triamcinolone 0.5% cream
Betamethasone dipropionate 0.05% cream,
ointment, lotion

Not for face, axillae, groin, or under
breasts
Limit use to about 21 days

Medium

IV

Mometasone furoate 0.1% cream, lotion
Fluocinolone acetonide 0.025% ointment
Triamcinolone acetonide 0.1% ointment

Limit use in intertriginous areas
Limit use in children to 7-21 days

Copyright, Susie Seaman, 2003
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Topical Steroid Strength
Potency

Group

Examples

Warnings/Limitations

MediumLow

V

Triamcinolone acetonide 0.1% cream, lotion
and 0.025% ointment
Betamethasone valerate 0.1% cream, ointment,
lotion

Limit use in intertriginous areas
Limit use in children to 7-21 days

Low

VI

Triamcinolone acetonide 0.025% cream, lotion
Desonide 0.05%

Re-evaluate if no response in 28 days
Avoid long term use in any area

Lowest

VII

Hydrocortisone 2.5% cream, ointment, solution
Hydrocortisone 0.5% and 1% OTC

Re-evaluate if no response in 28 days
Avoid long term use in any area

Habif TP. Clinical Dermatology: A Color Guide to Diagnosis and Therapy. 6th ed. New York: Elsevier; 2016.
Tadicherla S, et al. J Drugs Dermatol. 2009;8:1093-1105.
Mehta AB, et al. Indian J Dermatol. 2016;82:371-378.

Corticosteroid Selection: Class I-II
• Severe dermatoses:
–
–
–
–
–
–
–
–

Psoriasis
Lichen planus
Discoid lupus
Severe hand eczema
Severe poison ivy
Hyperkeratotic eczema
Alopecia areata
Resistant atopic
dermatitis in adults

• Dermatoses on palms,
soles

• Avoid face, groin,
axillae

Habif TP. Clinical Dermatology: A Color Guide to Diagnosis and Therapy.
6th ed. New York: Elsevier; 2016.

Corticosteroid Selection: Class III-V
•
•
•
•
•
•
•

Atopic dermatitis
Nummular eczema
Asteatotic eczema
Stasis dermatitis
Seborrheic dermatitis
Severe facial dermatitis
Etc.
Habif TP. Clinical Dermatology: A Color Guide to Diagnosis and Therapy.
6th ed. New York: Elsevier; 2016.

Copyright, Susie Seaman, 2003
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Wound Care Related Dermatitis
• Remember to eliminate or reduce causes of
dermatitis

• Then consider short-term treatment with topical
steroid

Corticosteroid Selection: Class VI-VII
•
•
•
•

Dermatitis (eyelids)
Diaper dermatitis
Mild facial dermatitis
Mild intertrigo

General Prescription Guidelines
• Use the least potent steroid that will give a
response

• Dose: 0.5 FTU per area the size of a hand

Copyright, Susie Seaman, 2003
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Fingertip Unit (FTU) and Rule of Hand
• FTU: amt expressed from a tube with
a 5-mm diameter nozzle applied from
distal finger crease to tip.
• One FTU weighs ≅ 0.5 gm.
• One gm needed to cover 100 cm2 of
skin.
• One hand area of involved skin
requires 0.5 FTU or 0.25 gm of
topical corticosteroid cream.

General Prescription Guidelines
• Use the least potent steroid that will give a
response

• Dose: 0.5 FTU per area the size of a hand
• Apply 1-2 times a day, rub in well
• Stop Rx when the condition resolves
• Gradually taper the dosing to avoid rebound/flares

Tachyphylaxis
• Decrease in responsiveness to steroids
• Can occur over several days – patients complain of
initial improvement tapering off

• Consider intermittent dosing
• Also, question patient regarding adherence to
regimen

Copyright, Susie Seaman, 2003
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Side Effects of Corticosteroids
The higher the potency and the longer the duration, the
more likely side effects
• Rosacea
• Skin atrophy
• Pigmentation changes
• Telangiectasia
• Tinea incognito
• Striae
• Rebound/flare upon dc
• Contact dermatitis

HPA Axis Suppression
•
•
•
•
•
•

High potency steroids
Large surface area application
Prolonged use
Use with occlusive dressings
Altered skin barrier
Young age

HPA axis: Hypothalamic-pituitary-adrenal axis

Combination Antifungal/Steroid Creams
Clotrimazole
1%/betamethasone 0.05%

Nystatin/triamcinolone 0.1%

Copyright, Susie Seaman, 2003
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Railan D, et al. Dermatol Online J. 2002 Oct;8(2):3.

Conclusion
• Further research is needed on the use of topical
antibiotics in chronic wound care

• Weigh benefit of preventing infection vs. risk of
contact dermatitis and bacterial resistance

• Consider use of white petrolatum for simple,
uncomplicated wounds, esp. acute wounds, due to
low cost and convenience
• Topical steroids are important tools in the short
term treatment of wound care related dermatitis

Copyright, Susie Seaman, 2003
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PSI-03 Exclusion Changes
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Technology Used to Measure & Analyze
Wound database:


–
–

HAPU/I registry (8yrs)
CAPU/I registry (2yrs)

EMR:


–
–

Weekly generated reports for POA
Automated NDNQI data collection

Wound Website: Standardized Intranet
education & tracking, policies, products,
documentation
Tableau-MVP measure





Measure & Analyze-Team Approach
 Just in time coding reports
 CWCN and Quality & Safety Nurse Analyst
review

5

Analyze







Root cause analysis- on every HAPU/I
All incident reports- evaluated and
categorized HAPU/I vs CAPU/I
Data base created to collect time in OR,
position, interventions, type of surgery, other
risks- for HAPU/I
CAPU/I Analyze current flow, documentation and
Origin, Disposition at Discharge, stage,
number admissions, LOS

2

8/23/2019

Measure: HAPU/I Registry

7

Medical Device Related PU/I
Potential sources:
– Trach plates
– ET tubes
– Pulse oximetry
– Orthopedic devices
– C-collars
– Restraints

3
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Analyze the outcomes

ET Tube Magnet Project

12

4

8/23/2019

13

Pressure Ulcer Prevention in the Perioperative Area

Patient One: 12 hours after OR

15

5
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Pressure Mapping Comparison of Four OR Surfaces

16

Data leads to change in practice
People will support what they co-create

17

18

6
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®
®

Mepilex® is a registered trade mark of
Molnlycke Health Care, LLC, Norcross, GA

Translating to the Bedside
 Incidence:
– 2014- 66% related to prolonged or multiple OR
procedures
– 2015- 50% related to OR
– 2016- 30% related to OR
– 2017- 23% related to OR
 Keep measuring
 Checking in regularly

21
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Triggered more data collection

Measure: HAPU/I Registry with 25
Data Points
 Lowest measured hemoglobin
and hematocrit (HCT) for the
2-week period before the HAPU
was identified

 Gender and age;
 Type of nursing unit
 Length of stay (LOS)
 Braden score on admission and
on the discovery of pressure
ulcer
 Date of discovered, initial stage,
and final stage; type, length &
location,
 Primary and secondary medical
diagnosis;
 Type of surgical procedures,
position and time on OR
 Body mass index (BMI)
 Albumen level

 International ratio (INR) for
clotting of blood
 Lowest measured systolic blood
pressure (SBP) and diastolic
blood pressure (DBP)
 Dialysis or no dialysis
 Vasopressor use or no
vasopressor use
 Documented shock and type of
shock (ie, neurogenic,
hemorrhagic, septic,
cardiogenic).

UC Davis Medical Center ©2018

Analyze
-Data analysis transformed into research
-General ICU vs HAPU patients

ICU=intensive care unit; HAPI=hospital-acquired pressure injury; BMI= body mass index; LOS=length of stay

8
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Translating to bedside
EMR Screen shot of ICU list patients

UC Davis Medical Center ©2018

HAPU/I on specialty surface

Pressure Mapping ALL Surfaces

10
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Comparing Data

Overlays

Seating

Synthesized Data to Drive Practice
 Knowledge Gained:
– low BP
– high sustained pressure over surface
 Should we redefine DTI?
 New Research needed

UC Davis Medical Center ©2018

33
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Image: UCDMC

Prone pillow pressure mapping

Image: UCDMC
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Growing population

Obesity Task Force
Patient & Staff Safety
-prevent HAPU, falls, equipment
-access equipment & mobility resources

13
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Analyze to Drive Practice
Goals for Obesity Task Force
•

Reduce LOS
• Average pts LOS = 4-5 days
•

•

Obese pts LOS =14.6 days (range 0-39)

Transition care
• Age 28-74 years- m-age-47
• BMI- 41.3-66.4 m-BMI 50.1

Quarterly Hospital Survey Data- UCD

Percentage

CAPU/I vs HAPU/I
9
8
7
6
5
4
3
2
1
0

Automated Data Abstraction

Manual Data Abstraction

2013 2013 2013 2013 2014 2014 2014 2014 2015 2015 2015 2015 2016 2016 2016 2016 2017 2017 2018 2018 2018 2018 2019
Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q1 Q2 Q3 Q4 Q1

CAPU % 3.1

0.6

3.3

3.9

3.9

3.6

2.6

HAPU % 0.8

0.4

0.8

0.8

0.8

1.3

0.2

3.9

6.6

7.9 4.97 8.3

6.4 5.97 7.8

6.9

0.4 1.21 0.89 0.7 0.46 1.42 1.45 1.19

5

7.5

4.1

6.8

7.9

7.9

5.6

2.1

1.6 0.59 1.1

0.6

1.3

1.4

2.3

Let your fingers do the walking with
EMR data collection
 Make it easy to do the right thing
 Admission Assessment Documentation

42
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Inpatient Quality Metrics: HAPU
Patient Mortality

3.00%

Readmissions

Patient Experience

Patient Safety

Percent of Patients with Hospital Acquired Pressure
UCI
Ulcers, Stage II and Higher
(lower is better)

2.00%

UCSD

CalNOC 2015 mean: (1.103)
(All reporting hospitals, adults only)

UCLA RR

1.00%

43

UCSF
UCD
UCLA SM

Complete Q2
Data

Prepared by A. Kei (UCLA)

0.00%

Source: Hospital Inpatient Reporting System.-UCD, UCSF, UCI: CalNOC; UCLA RR, UCLA SM, UCSD: NDNQI (see appendix—data is the same in both resources)
Definition: Hospital-acquired pressure ulcer (HAPU) prevalence is defined as the total number of patients within a facility that have pressure ulcers on the day of the prevalence study not
discovered/documented in the first 24 hrs of hospitalization (new ulcers developed after admission to a facility).

Q1 2017

Q2 2017

Q3 2017

Q4 2017

Q1 2018

Q2 2018

Incident Reporting system
 19.26 hrs/wk saved on bedside ED nursing time

44

CAPU/I Comparison: Co-existing condition
according to source of admission
Home N=336
Death
23%

Para/Quad
28%

SNF N=141
Para/Quad
13%

Death
28%

Neuro
23%

End of Life
8%
Neuro
15%

Cancer
10%
CV
6%

Dialysis
10%

End of Life
9%
Cancer
7%

CV
8%

Dialysis
12%

15
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Kirkland-Khyn H, Teleten O, Joseph R, Maguina P. A Descriptive Study of Hospital- and Communityacquired Pressure Ulcers/Injuries. Wound management & prevention. 2019;65(2):14-19

MVP Defined
 Target population are patients with a history of
multiple hospital admissions: “frequent fliers”, “high
utilizers
 Patients who:
– 4 or more admission per year
– 10 or more ED visits per year
– Use of the ED for primary care

clinical

social

behavioral

MVP Core Concepts


View- high utilization is a symptom and not the
problem



Expect- shift your paradigm and predict that they
will need an interprofessional care team to address
needs



Prioritize- Ask open ended questions for identify
what the Driver Of Utilization is…What exactly is the
patient seeking?



Engage- Do not case find, identify who are the
MVPS that come to the ED or get admitted?
Interact with them continually. MVP team

16
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Practice at Discharge: Wound care on
smart phone videotaping

Working with the community
 CARE Act: supported by AARP over 33 states
 Caregiver, Advise, Record, Enable Act
 Designation, notification, explanation at discharge
 SAFETY: AARP- No Longer Home Alone– Video link
– Pressure ulcer prevention
– Wound care
– Medications
– Transfers

50

What counts and who is counting?
Number of nurses?
Other teams members?
Who drives the work flow?
EMR? Documentation? reports?
Quality data?
Survey information? CALNOC?
NDNQI, AHRQ, HQI, CMS,
Leapfrog? Department of
public health?
Incident reports?
Magnet?
Challenges?
Who you gonna call?

17
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Community Health Needs Assessment

52

Website links to Track CPPN Education
• Educational Resources
• Announcements
• WTA Program information

• Products for prevention and Treatment
• Documentation tips

Control- through Audits
 Audits: for nursing
– Process and time saved
– Education completed
– Specialty education and practice for NP/PAs
– Reliability & Inter-rater reliability between nurses

 For patients
– Reliability in prevention and documentation
– Process outcomes
– Re-admissions for HAPU and CAPU

54
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Data Drives Planning, Care, & Funding

•
•
•
•
•

QI

Define the problem
Measure
Analyze
Interventions
Control & re-measure

•
•
•
•
•

Research
Formulate Question
Methods
Interventions
Measure & analyze
Results & conclusions

UC Davis Medical Center ©2018

Web Address to Home Alone Videos
– General Wound Care
•

https://journals.lww.com/ajnonline/Pages/videogallery.aspx?videoId=118&autoPlay=true

– Pressure Ulcers: Prevention and Skin Care
•

https://journals.lww.com/ajnonline/Pages/videogallery.aspx?videoId=116&autoPlay=true

– Treatment of Skin Tears
•

https://journals.lww.com/ajnonline/Fulltext/2018/02000/Caring_for_Aging_Skin.29.aspx

– Caring for Lower Extremity Wounds and Cellulitis
•

https://journals.lww.com/ajnonline/Pages/videogallery.aspx?videoId=117&autoPlay=true

– Diabetic Foot Care: Treatment and Prevention
•

https://journals.lww.com/ajnonline/Pages/videogallery.aspx?videoId=119&autoPlay=true

– Caring for and Maintaining Ostomy Bags
•

https://journals.lww.com/ajnonline/Pages/videogallery.aspx?videoId=121&autoPlay=true
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Questions?
 kirklandwalsh@ucdavis.edu
 osteleten@ucdavis.edu
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STRONGER WITH SHIELD

Supporting Our
Health Care Partners

Supporting Our
Customers

• Discharge planning services to ensure
an easy patient referral process

• Seamless, integrated care from facility
to home

• Educational in-services and product
demonstrations for healthcare
professionals

• Expert direct billing to Medicaid/MediCal, Medicare and managed care plans

• Language services to support patients
• Enteral Nutrition Support Program with
in more than 150 languages
on-staff Registered Dietitians
• Fast, free shipping
With more than 1,500
incontinence items, Shield
has the products to meet
your needs.

We’ll exceed your
expectations with
exceptional customer
service.

98% of our customers would
refer Shield HealthCare to
their friends and family.*
*2018 Annual Report on Quality,
Press-Ganey Associates, Inc.

Quality products for all your home care needs.
Incontinence • Enteral Nutrition • Ostomy • Urological • Wound Care

It’s easy to refer to our Sacramento Sales Office!
800.675.8842

