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  4 phases of healing 
 Hemostasis 
 Inflammation 
 Granulation 
 Remodeling 
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Make note of all the cells that are used to get to a healed wound or ulcer



Acute wounds 
 

 Vascular disruption 
 Initiates hemostasis 
 Wound healing cascade 

initiated 
 Occurs within hours / 

completes within days 

 Wound healing cascade 
is interrupted 

 Trigger cells are 
senescent (sleeping)  

 Wound lacks 
 Moist wound bed 
 Oxygen rich 

environment 
 Nutritious tissue base 

 

 

Chronic Wound 
 



Internal 

 Age 
 Chronic Disease 
 Perfusion / Ischemia 
 Oxygenation 
 Immunosuppression 
 Nutrition 
 Stress 
 Bioburden / Infection 

 Medications 
 Irradiation  
 Chemotherapy 
 Inappropriate wound 

care 
 Trauma 
 Size of wound 
 Length of time  

 

External 



 The Complex coordinated events that constitute 
wound healing must go in order 

 Is easily thrown off track 
 



 Change Chronic wound to an Active wound 
 Debride the wound 

 Mechanical (curette) 
 Chemical (Santyl) 

 Fix the defects 
 Vascularize 
 Antibiotics 
 Improve nutrition 

 Improve the wound bed 
 Moist 
 Control Bioburden 
 Provide support for what is missing 

 



 Testing to see what is lacking 
 Nutrition – Pre-albumin (looking for malnutrition) 
 ABI’s, TCOMs and SPPs (looking for impaired blood 

flow) 
 CT, MRI (looking for Osteomyelitis, infection) 
 Cultures (infection) 
 HgbA1c  

(diabetes control) 



 Progress is usually slow 
 Some factors cannot be  changed 

 Age 
 Meds 

 
 Some factors can be manipulated 

 Like diabetes but even when in 
 Good control, bad things are  
 lurking 



 Healing stops 
 No matter what you do 
 Now what??? 
 There is still 

 An open wound 
 Just waiting to go to sleep 
 Just waiting to get infected 



 AKA Skin Substitutes 
 Name change reflects 

 Usage 
 Composition 
 Coding 
 Payment 

 



 Skin grafting is the original skin ‘substitute’ 
 Use own skin for donor 
 Started 100 years ago 
 Treat primarily burns 
 Still used today  
 Done in OR 
 Painful donor 
And graft site both 



 Need for grafting on an outpatient basis 
 Need for other uses than burns 
 There are many now  
 There will be many more 

tomorrow 



 Each is based on the idea that something is missing in 
the wound 

 And this product will fix that 
 And the wound will heal 
 And the research to prove this needs to happen 
 Products are expensive 
 Medicare will not pay without proper research and 

published articles 



 First product developed in 1981 at MIT by Eugene Bell 
 First mechanical device  
 containing living cells to  
 receive FDA approval 

 Construct is bilaminar  of a simulated dermal phase 
and epidermal layer.   

 Dermal is bovine mesh seeded with living neonatal 
fibroblasts 

 Epidermal layer keratinocyte culture derived from 
neonatal foreskin 



 How do you keep ‘clean’ and non contaminated? 
 How do you deliver it and keep it viable? 
 What is it good for?  

 Approved in 1998 for venous leg ulcer  
 Approved in 2000 for treating diabetic foot ulcers  



 Acts as a biologic growth factor factory 
 Biologic occlusive at the surface inhibiting infection 
 Increased activity lasts for 6-8 weeks 
 With full healing there is minimal contracture 
 It will take on the patients own melanocytes to match 

color 
 Can be reapplied 
 Cost is expensive > $1500 with each application 





 Composite 
 Neonatal foreskin fibroblasts 
 Cultured onto  
 Bio-resorbable glycolic acid mesh (Vicryl) 
 Approved in 2001 by FDA 
 Full-thickness diabetic foot ulcers 
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 Kept deeply frozen at -70 degrees C in special freezer 
 Arrives in a box with dry ice 
 Requires 26 step process to properly thaw the product 
 Must be reapplied weekly 
 Up to 8 times 
 Also expensive.  
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 Derived from fetal bovine tissue 
 Described as an ‘acellular’ dermal matrix 
 Rich in type III collagen 
 Not as $$$ 





 Epifix® Amniotic Membrane Allograft 
 Dehydrated human amnion / chorion membrane 
 Contains active growth factors 
 Specialized cytokines 
 Structural extracellular matric (ECM) proteins 
 Does not contain any antigens 
 Sterilized 



 Developed recently  
 Less expensive  ~$300 
 Approved for any site application 
 Decrease inflammation 
 Reduce scar tissue formation 
 Support soft tissue regeneration 





 Donated allograft human 
 Aseptically processed to remove cells 
 Freeze dried 
 FDA approved to cover  

 Tendons (achilles) 
 Joint capsules (shoulders) 
 DFU ulcers  





 
 

 Patience is the name of the game 
 Most of these Cellular based products turn into a 

gelatinous goo that should not be removed 
 Usually 2 weeks before the site can be debrided 
 Can be odiferous 
 Frequently use Negative Pressure Wound Therapy to 

adhere the graft to the wound 
 



 Medicare sets the guidelines 
 80% coverage of a $1500 ulcer is $1200 
 Patient must pay $300 
 Need to be transparent about costs 
 Diligent about who can get what 

 DFU  
 VLU or VSU 

 Diligent about underlying issues 
 Perfusion (ABI > 0.7) 
 Infection 
 Wound bed preparation 



 Healing is the goal  
 May need reapplication of product 
 Keep wound / graft clean 
 Off loading if plantar 
 Keep spirits up 
 Good Luck  
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