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Wound Care
Basics

How to Care for Your Patient Prior to Referral to a
Wound Care Center
Li-Yu Huang Mitchell, MD, CWSP, FAPWCA, CHT
UT Health East Texas Wound Healing Center

Wound
Statistics

1 in 4 families in America has a family
member with a chronic wound

Wounds Are
Everywhere

6.7 million Americans are living with a
chronic non-healing wound
Venous ulcers
affect over 800,000
Americans annually

Diabetic foot ulcers
affect more than
2.1 million
Americans annually

Pressure ulcers
affect an
estimated 2.9
million Americans
each year

Arterial ulcers
affect more than
388,000 Americans
yearly

Surgical/Traumatic
wounds affect
nearly 520,000
American annually
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Chronic wounds cost
Americans an

approximate
treatment cost of $25
billion per year

Venous stasis ulcers
$2.5-$3.5 billion
Diabetes-related
limb amputations $3
billion
Pressure ulcers $11
billion

Additional $39 billion in lost wages
per year

Wounds
Cost
Money

$15.3 billion estimated
expense on wound
care products in 2010

A Quick Review

Healthy Skin
 Largest organ
 Made up of 3 layers:
 Epidermis
 Thin, avascular,
regenerates every 4-6
weeks

 Dermis
 Provides tensile strength,
support, blood and
oxygen
 Contains fibroblasts,
collagen, matrix proteins,
elastic fibers

 Hypodermis/Subcutaneous
tissue
 Contains adipose and
connective tissue and
major blood vessels,
nerves and lymphatic
vessels
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Normal Healing
First Day of injuryBleedingHemostasis

- Vasoconstriction, platelet
release, clot formation

First Week- Inflammation
- Vasodilation
- Neutrophils and
macrophages clean the
wound and produce growth
factors
First Month- Proliferation
- Angiogenesis
- Collagen fiber synthesis by
fibroblasts
First YearMaturation/Remodeling
-Shrinking and strengthening
of the scar

When Things
Go Wrong…

Chronic Wounds are wounds usually present
after 21 days in which healing stalls in the
inflammatory or proliferative stages.

Factors That Affect Healing

Nutrition

Infection

Edema

Pressure

Chronic medical
conditions

Perfusion/Oxygenation

Socioeconomic
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Nutrition
 Often a primary factor
affecting wound
healing
 Malnutrition is reported
in 53-74% of older
hospitalized patients
 Malnutrition decreases
 Wound tensile strength
 T-cell function
 Phagocyte activity
 Complement and
antibody levels
 Body’s ability to defend
against infection

Nutrition
Nutrition Screening
• Use a reliable screening tool – Malnutrition
Screening Tool (MST), Mini-Nutritional
Assessment-Short Form(MNA-SF)

Baseline Laboratory Evaluation






CBC
Comprehensive Metabolic Chemistry (SMA)
Pre-Albumin
Albumin
Hemoglobin A1c for known or suspected
diabetic

Protein Needs
Ideal Body Weight in Kg x 1.5 = grams/day for a
patient with a wound

Bioburden

Biofilm

• Number of microorganisms with
which the wound is contaminated

•A community of organisms, such as bacterium or
fungus, located in a slime matrix on the wound bed
that work together to support the survival of the
community
•Slough

Infection
Colonization

Infection

• Presence of proliferating bacteria
without a noticeable host response

• Invasion of bacteria into the
surrounding tissue that elicits host
immune response
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Infection – Signs and Symptoms

 Peri-ulcer and soft tissue edema/erythema
 Fever
 Foul odor
 Increased pain at the ulcer site
 Tenderness at the ulcer and peri-ulcer site
 Excessive and/or purulent drainage
 Increased warmth
 Elevated WBC’s

Pressure

Stage 1

Stage 2

Stage 3

Stage 4

Unstageable

Deep tissue injury

Common pressure sites and examples of
offloading equipment
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 In order to heal, ulcers/wounds need to have adequate
“plumbing”

Perfusion/
Oxygenation

 Arterial insufficiency
 Radiation scar tissue

Arterial Insufficiency
 Basic noninvasive testing crucial
 ABIs – don’t be fooled by a “normal” ABI
 Dopplers
 Ulcers usually distal to the malleolus
 Can have a “punched out” appearance

Radiation Injury

 Irradiated tissue is hypoxic,
hypocellular, and hypovascular
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Edema
 Swelling beyond the
skin’s elasticity creates
blistering and eventual
ulceration
 Common causes
 Venous
insufficiency/venous
hypertension
 Congestive heart
failure
 Lymphedema

Venous
Insufficiency
 Venous ultrasound to assess for
varicose veins, incompetent valves,
and perforator disease
 Compression therapy mainstay of
treatment
 Sequential compression pumps,
compression wraps, compression
socks

 Venous ablation and sclerotherapy
also may be necessary

Lymphedema
 Compression therapy is the mainstay
of treatment
 Lymphatic massage
 Sequential compression pumps
 Compression wraps/stockings
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Skin cancers
• Consider biopsy In all wounds that
are not improving after 4 weeks
Connective tissue disorders

Other
Medical
Conditions

• Often require DMARDs that will
suppress immune response and also
delay healing
Diabetes

Diabetic Ulcers
 Neuropathy is one of the
most important reasons
diabetic patients develop
ulcers
 Diabetes also increases the
likelihood that the patient will
have arterial insufficiency
 Special grading system for
diabetic ulcers called the
Wagner system

Wagner Classification
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Diabetic Foot Ulcer
Caused by a combination of factors:
• Neuropathy: Test with 10gm SemmesWeinstein monofilament
• Microvascular disease
• Foot deformity
• Immune impairment
• Localized pressure: Callus indicates area
of pressure, common site is on the plantar
surface, base of first metatarsal joint
Treat with advanced wound care
modalities, offloading, rule out
osteomyelitis/PVD, control DM
• Offload DFU with total contact casting,
orthotic walkers (CROW), orthotic shoes

Socioeconomic issues
 Financially cannot afford to stay off of wound
 Insurance will not approve appropriate products or delays approval for
diagnostic testing
 Poor access to proper nutrition
 No help at home
 Smoker
 Alcohol use/Illicit drug use

Supplies and
Tools to
Consider for
Your Office
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Supplies and Tools to Consider for Your
Office
Disposable rulers

Disposable measuring tapes

Supplies and Tools to Consider for Your
Office

Stainless steel probe
Disposable measuring
probe

Supplies and Tools to Consider for Your
Office
Topical anesthetic gel

Topical anesthetic spray

Injectable
anesthetic
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Supplies and Tools to Consider for Your
Office

Stainless steel
surgical curettes

Disposable surgical
curettes
Disposable
scalpels

Supplies and Tools to Consider for Your
Office
Iris scissors

Forceps

Supplies and Tools to Consider for Your
Office

Punch biopsy device

Pathology containers
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Supplies and Tools to Consider for Your
Office

Silver nitrate sticks

Sterile saline

Supplies and Tools to Consider for Your
Office

Sterile gauze

Tape

Roll gauze

So how do you
approach a wound
that shows up at
your office?
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Basic Approach -- History
 Get a good history
 When did it happen?
 How did it happen?
 What co-morbidities does the patient have – diabetic (what’s
the A1c?), known venous or arterial disease?
 Smoker? Alcohol use? Trouble affording food?
 What has the patient tried on his/her own to heal this?
What is he/she cleaning it with?
Is the wound/ulcer offloaded?
 Does the patient work and does the occupation affect the
wound/ulcer?

Basic Approach – Assess Plumbing Issues
Does there appear to be any
signs of arterial insufficiency?

Does there appear to be any
signs of venous disease?

• Punched out appearance of
ulcer
• Hairless surrounding skin
• Check peripheral pulses
• Get ABI and dopplers to
confirm
• May need referral to vascular
specialist

• Is there lower extremity
edema?
• Is there hemosiderin staining?
• Obvious varicosities?
• Compression therapy may be
necessary after confirming
there is not concurrent
arterial disease
• May need referral for
vascular specialist

Basic Approach – Assess for Infection
 Does there appear to be signs of cellulitis or underlying abcess?
 I&D and tissue culture may be necessary
 Imaging to assess for osteomyelitis might be necessary
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Basic Approach – Assess for non-viable
tissue on the wound
 Assess for need for debridement of the ulcer
 Reasons for debridement
To remove necrotic tissue
To remove biofilm to prevent infection
To correct abnormal wound repair
 Types of debridement modalities
Autolytic (use body’s own “juices”)
Enzymatic (use collagenase)
Mechanical (wet to dry)
Excisional (with surgical instruments)
Biological (medical maggot therapy)

Basic Approach – Make a primary
dressing selection
 How much moisture is present?
 Worried about infection?
 Is there significant tunneling?
 Is there significant eschar?
 Does the patient have the ability to have frequent dressing
changes?
 Who will be providing the care?
 What is the goal of the dressing?

Goals of Wound Dressings
 Maintain a balanced wound surface neither too wet nor too dry
 Protect the surrounding skin from breakdown (maceration)
 Eliminate odor
 Minimize pain
 Maintain microbial balance and decrease bioburden
 Prevent recontamination
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Macerated wound
margins

• Goal- Protect wound edges
• Moisture Barriers – Zinc oxide, Xenaderm,
Dimethicone
• Dressing Barrier – Transparent films, Hydrocolloids,
Composites (collagens)

Moderate to heavy
drainage

• Goal- Absorb/control drainage
• Alginates, Foams, Composites (collagens), Absorptive
dressing hydrofibers, Anti-infectives, Silver dressings,
Negative pressure wound vac therapy

Wound
Dressing
Decision
Tree

Minimal to no
drainage

• Goal – Maintain moisture
• Hydrogel, Hydrocolloid, Transparent dressing

Dry or dessicated

• Goal – Hydrate the wound
• Hydrogel

Infected/Critically
colonized

• Goal – Reduce bacterial load
• Dakins moist dressings, Xeroform, Silver dressings.
Hydrofera blue

Additional Dressing Choices
 Thick eschar – Collagenase or hydrogel with occlusive film to encourage
autolytic debridement. Also can consider medihoney.
 Growth factor stimulators or dressings with growth factors added
 Skin substitutes – human cadaveric skin, amniotic tissue

Basic Approach – Goal of secondary
dressing
 Secure primary dressing
 Absorb drainage
 Deterrent effect (make the patient aware something is wrong and to be
careful and leave it alone)
 Edema control
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Basic Approach – It’s been 30 days and
there is no improvement – now what?
 Keep asking history questions – inadequate nutrition, offloading, glycemic
control, and smoking are the usual culprits
 Biopsy
 Additional imaging to rule out underlying process
 Referral to surgeon – may need a split thickness graft, muscle flap?
 Consider hyperbaric oxygen therapy

Hyperbaric Oxygen (HBO)Therapy
 HBO therapy exposes a patient to 100% oxygen under higher atmospheric
pressure while in an enclosed chamber.
 While breathing 100% oxygen as the body is exposed to increased
atmospheric pressure, the oxygen molecules become condensed. This
allows the patient to breathe a higher partial pressure of oxygen. In turn,
the oxygen dissolves in the plasma 10-15 times greater than normal.
 This super-saturation of oxygen in the body’s tissues promotes:


Provides correction of wound hypoxia



Reduces local tissue edema by arterial vasoconstriction



Induces increased angiogenesis



Improved leukocyte killing of phagocytized bacteria



Direct toxic effect on anaerobic bacteria



Enhanced collagen synthesis and fibroblast replication



Prevents leukocyte mediated post-ischemic reperfusion injury

HBO Indications
CMS approved uses:
• Gas gangrene
• Acute traumatic peripheral ischemia/crush injury
• Necrotizing fasciitis
• Preparation and preservation of compromised skin grafts
• Chronic refractory osteomyelitis, unresponsive to standard
therapy for 4 weeks
• Osteoradionecrosis, soft tissue radiation injury

Undersea and Hyperbaric Medical Society (UHMS) approved uses:
• Same as above with addition of:
“enhancement of healing in selected problem wounds”
Thermal burns
www.uhms.org
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