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The wound healing center deals with 

wounds that will not heal using conventional 

medical therapy.

Ḉwounds that have failed therapy
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òOnce a wound has become chronic, 

intensive medical intervention is required to 

make the wound heal. ò

http://www.columbiasurgery.org/pat/wound/chronic.html
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Wound healing has changed

Sometimes, advances in knowledge 

fundamentally alter how we view

everything
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The Medieval Universe
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The Copernican Universe
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What is our experience of  living things?
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1665 ðRobert Hooke
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Cells, in the beginningé
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We communicate ultimately 

by chemical signals.

The Center for Advanced Wound Healing



The Center for Advanced Wound HealingThe Center for Advanced Technologies Wound Healing

Cells do the same.  They use a language we are beginning 

to be able to understand.

The Center for Advanced Wound Healing

Cell signaling
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Growth factors

Cytokines
Matrix proteins Glycosaminoglycans

Dermal Matrix Components

Normal dermal 

structure 

formation

Normal dermal 

function

Adherence

Epithelialization

Chemo 

attractant

Cell proliferation

Cell migration

Structure formation

Cell production of 

tissue proteins

Immuno-regulation
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Fibrogenic Growth Factors

TGF-b, PDFG

Angiogenic Growth Factors

VEGF, Basic FGF

Extracellular Matrix Proteins

Collagen, Fibronectin, 

Tenascin

Proteoglycans and TIMPs

Decorin, TIMP-2

Matrix synthesis

Angiogenesis

Granulation tissue

ECM, enzyme inhibition

Proteins Expressed by 

Fibroblasts
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Chronic Wounds ðWhy are they Chronic
1. Ischemic

2. Diabetes

3. Abnormal protein synthesis

4. Faulty enervation ðautonomic, motor, sensory

5. òBadó cytokines

6. òBadó MMPs
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Our Wound Healing Principles

1. Go fast

Å DFU ðPeter Sheehan 



The Center for Advanced Wound HealingThe Center for Advanced Wound Healing

Our Wound Healing Principles

1. Go fast

Å DFU ðPeter Sheehan 

Å Venous leg ulcers  - Gelfand 2002; Kantor 2000
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Tools available

Wound care
Plan of care

Working with guidelines

Community involvement
Hospital

Vascular, infectious disease, 

Biologic dressings

HBOT
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Clinical Practice Guidelines
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The Case of  MC
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Wound Center Modalities Utilized on MC:

ÅDiabetes Control

ÅDiet modification

ÅAntibiotics

ÅSurgical Debridement

ÅBiodebridement

ÅHyperbaric oxygen

ÅCell Signaling & Biologic Dressings



The Center for Advanced Wound HealingThe Center for Advanced Wound Healing

Wound Center Modalities Utilized on MC:

ÅDiabetes Control WHY?

ÅDiet modification

ÅSurgical Debridement

ÅAntibiotics

ÅHyperbaric oxygen

ÅBiodebridement

ÅBiological Dressings
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òIf you really comprehend diabetes mellitus, you 

comprehend most of  what there is to know about 

internal medicine.ó

Internal medicine professor
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Diabetes ðdefinition

FBS:  less than 100 = ònormaló

100-126 = prediabetes

> 126 = diabetes

OGTT: less than 140= ònormaló

140-200 = prediabetes

>200 = diabetes

HgbA1c   5.7-6.4 = pre-diabetes

>6.5 = diabetes
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Nichols ïAmer J Med 2008:519-524
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Can you prevent diabetes?

ADA Diabetes Prevention Program

5% wgt loss (eg 300 lb to 285 lb)

+

30 min/day moderate exercise

=

58% reduction in DM2 
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The problem with diabetics:

Blood vessels

Nerves
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Lower Extremity Arterial Supply:
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Tools for assessing blood flow

Color Doppler Ultrasound

Temperature Intravascular angiogram

Pulses CTA

Capillary refill MRI/A

Pulse Oximetry

Audible doppler                 TCom

ABIs



The Center for Advanced Wound HealingThe Center for Advanced Wound Healing

How it looks:

ÅCritical limb ischemia

ÅChronic ischemia (barely enough)

ÅMicrocirculatory insufficiency (the toughest)
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What to do?

Cardiopulmonary efficiency ðCOPD?   CHF?   PVC?

Supplemental oxygen

Anticoagulants

PTCA

Stent

Bypass

Amputate

The Center for Advanced Wound Healing

The new òdecideró
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Diabetic Neuropathy

60-70% of  diabetics.

Incidence proportional to time of  disease

More common with poor control
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Autonomic neuropathy
Nerves to heart

Poor BP response to requirements:
Syncope/near-syncope

Poor heart rate control

Nerves to GI tract
Constipation, gastroparesis

Nerves to sweat glands
Poor temperature control

Sweating at night or while eating.
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Peripheral neuropathy
Symptoms

Numbness or insensitivity

Tingling, burning

Pain or cramps

Very sensitive to touch

Loss of  balance or coordination
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SemmesðWeinstein Monofilament 
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Wound Center Modalities Utilized on MC:

ÅDiabetes Control

ÅDiet modification WHY?

ÅSurgical Debridement

ÅAntibiotics

ÅHyperbaric oxygen

ÅBiodebridement

ÅBiological Dressings
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Sugar is everywhere:

Å1+ regular soft drinks increases risk of  DM2 by 30%

ÅFruit juices are worse

Åòhealthy foods and drinkó

Arch Intern Med. 2008 Jul 28;168(14):1487-92
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Food as medicine:

ÅChoose in advance

ÅRead the labels every time.

Protein, protein
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Wound Center Modalities Utilized on MC:

ÅDiabetes Control

ÅDiet modification

ÅSurgical Debridement

ÅAntibiotics

ÅHyperbaric oxygen WHY?

ÅBiodebridement

ÅBiological Dressings



The Center for Advanced Wound HealingThe Center for Advanced Wound Healing

Rationale for HBOT
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O2 ðMore Than Just a Metabolite

ñAt the cellular level there is evidence that 

wound healing relies on the ability of oxygen to 

initiate signal transduction and activate a specific 

pathway response. ñ

Plastic Recon Surg 1997; 148-55
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HBOT ðMechanism of  Action

ÅDirect Pressure

ÅHyperoxygenation

ÅVasoconstriction

ÅEdema reduction

ÅEnhanced host resistance

ÅNeovascularization

ÅReperfusion attenuation
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ÅHyperoxygenation

HBOT ðMechanism of  Action
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HBOT ðMechanism of  Action

ÅHyperoxygenation
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HBOT ðMechanism of  Action

ÅVasoconstriction
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HBOT ðMechanism of  Action

ÅVasoconstriction

Reduction in arterial diameter and reduction in flow 

Reduces edema

¬Peripheral resistance offset by bradycardia \

maintain BP

Does NOT occur in hypoxic tissues 
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HBOT ðMechanism of  Action

ÅEnhanced host resistance

ÅKilling capacity of granulocytes is dependent on an 

adequate oxygen environment.

Ann Surg 1975: 35-39
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HBOT ðMechanism of  Action

ÅNeovascularization

VEGF dependent on adequate O2

Angioneogenesis- endotheolial cell response varies with 

oxygen tension

http://archive.rubicon-foundation.org/399
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HBOT ðMechanism of  Action

ÅNeovascularization
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HBOT ðMechanism of  Action

ÅReperfusion attenuation

Åmaintains cells ability to produce scavengers 

against free radicals

ÅPrevents lipid peroxidation in cell membranes.
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HBOT ðWound Center Indications

Chronic Refractory Osteomyelitis

Compromized surgical flap/graft

Wagner Grade III Diabetic Leg/Foot

Osteoradionecrosis of the mandible

Soft Tissue Radionecrosis/Late Effects of Radiation

Radiation Cystitis/Proctitis

Arterial Embolism& Thrombosis/Critical Limb Ischemia
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We communicate ultimately 

by chemical signals.
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Cells do the same.  They use a language we are beginning 

to be able to understand.

The Center for Advanced Wound Healing

Cell signaling
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Growth factors
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Fibrogenic Growth Factors

TGF-b, PDFG

Angiogenic Growth Factors

VEGF, Basic FGF

Extracellular Matrix Proteins

Collagen, Fibronectin, 

Tenascin
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Fibroblasts
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Cell Signaling ðan example in Diabetes
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Levels of Biologic Dressings

A. Growth Factor only

Regranex

B. Protein Matrix only

Oasisïporcine intestinal mucosa

Integraïbovine collagen

GraftJacket ïgamma irradiated human allograft skin

C. Add Fibroblasts (and growth factors)

Dermagraft

D. Add Keratinocytes

Apligraf
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