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     Abstract 

     Background 
Chronic non-healing wounds appear in various types of patients. Factors such as age, 
gender, obesity, immobility, infection, smoking, and certain medical conditions increase 
the risk for development of non-healing wounds. Often a chronic wound is defined as 
one that is unresponsive to initial therapy, or persistent in the face of appropriate care 
for at least one month. It is suggested that advanced therapies such as human skin 
equivalents, wound modulators and growth factors be considered if a wound area is 
not reduced by 50% after 4 weeks of conservative management.  
 
Human amniotic membrane has been used for a variety of reconstructive surgical 
procedures since the early 1900s.1  Amniotic membrane is comprised of amnion and 
chorion layers. It is a non-vascular tissue consisting of epithelium cells, basement 
membrane, a thick compact layer  and fibroblast layer. The fibrous layer contains cell 
anchoring collagen types: IV, V, and VII. Biochemical properties of the membrane help 
to reduce inflammation and enhance soft tissue healing. It has been shown to have 
antibacterial and pain reduction properties, which are self-signaling.* Tissue repair is 
mediated via the contained growth factors including  EGF, TGFβ, FGF, and PDGF A 
and B. 
 
To address concerns related to disease transmission and to enhance ease of use, 
EpiFix® -  a dehydrated amnion/chorion membrane (dHACM) allograft has become 
commercially available. Amniotic /chorionic membrane is obtained from screened and 
tested donors. The material is cleaned, dehydrated, and sterilized by the proprietary 
PURION® process which produces a safe tissue with a 5 year, room temperature, shelf 
life. EpiFix® is a biologically active implant or graft for tissue regeneration applications.   

     Methods 
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Results 

     Study Design and Purpose 

Patients reviewed in this case series were selected from qualified referrals to a formally organized wound healing center focusing 
on chronic wounds. 
 
Included 
• Patients having failed other treatments that were being considered for flap reconstruction surgery.  
• Before proceeding with surgical flap reconstruction, the intractable wounds were treated with dHACM application.  
 
We report results of all patients treated by a single, non-blinded reconstructive plastic surgeon who received the dHACM product 
in the time period from January through July of 2010.2  

Conclusion 

Non-healing wounds present a significant social and economic burden. Chronic non-
healing wounds are estimated to affect as many as one to two percent of individuals 
during their lifetime, and account for billions of dollars of expense annually on both a 
national and global basis. Our purpose is to describe the use of a novel dehydrated 
amnion/chorion membrane allograft (dHACM) for the treatment of chronic non-healing 
wounds of varying etiologies. We describe results of dHACM treatment in four patients 
that had not achieved wound closure with both conservative and advanced measures, 
and had been referred for a definitive plastic surgery procedure. Case 1: wound of 8 
weeks duration following olecranon bursa excision dehiscence. Complete healing in 3 
weeks with 1 dHACM allograft. Case 2: full-thickness loss of skin over the anterior 
aspect of fused knee. Failed to heal with standard care and porcine graft. dHACM 
placed at 14, 20 and 25 weeks. Fully healed at 31 weeks. Case 3: diabetic male 
smoker with wound dehiscence following dorsal wrist ganglion cyst excision. Failed to 
heal with treatments advancing from collagen-based wound dressing, negative 
pressure dressing, autogolous skin graft, and porcine xenograft over a 15 week period. 
dHACM was placed at 15, 17 and 20 weeks with closure at 23 weeks. Case 4: open 
left ankle fracture treated with open reduction and internal fixation with exposed bone. 
One dHACM application after 7 months of advancing care and refusal of microvascular 
flap reconstruction. Eventual closure was achieved over the next two months. The 
material was well-tolerated by patients. Wound sites remained healed without 
recurrence in long-term follow-up. Further investigation of the use of dHACM in 
broader application to various types of dermal wounds should be considered.   

In this case series, our purpose is to describe the use of a dehydrated 
amniotic/chorionic  membrane allograft (dHACM) (EpiFix®, MiMedx, Kennesaw, GA) for 
the treatment of chronic non-healing wounds of varying etiologies. 

Results 
Case 1  
Right-hand dominant 53-year-old female smoker with polyarticular rheumatoid arthritis and osteoarthritis who is dependent upon 
forearm crutches for ambulation. After undergoing left olecranon bursa excision and subsequent use of forearm-based crutches, 
she developed post-op wound dehiscence at three weeks. Initially treated with wound debridement, topical medicinal honey 
dressings and elbow splinting. Initial wound measured 2.7 x 1.8 x 0.1 cm prior to initial debridement and 2.8 x 2.8 x 0.3 cm 
thereafter. At five weeks postop, the wound had retracted but remained open and negative pressure therapy was begun. After 8 
weeks the wound remained unhealed and a single application of dHACM was used, resulting in wound closure at three weeks 
post application.  

Wound age 3 weeks.  

Post-op dehiscence after left olecranon bursa excision. 

Wound at 11 weeks post-op. 3 weeks after 
1 dHACM application. 

Case 2 
77-year-old male with a history of right hip and knee fusion after a traumatic articular fracture. Wound was a result of striking his 
knee against a toilet seat, incurring full-thickness loss of skin over the anterior aspect of fused knee. Initially treated with topical 
debridement ointment for 5 weeks and Manuka honey for an additional 3 weeks. At 9 weeks post injury, the wound had regressed 
to 1.6 x 3.2 x 0.2 cm from 1.3 x 3.0 x 0.1 cm.  At this point, a porcine xenograft skin substitute was applied.  Despite this, 
inadequate wound progression was noted at 14 weeks after injury with the wound remaining at 1.3 x 3.0 x 0.1 cm and dHACM 
was placed. To optimize the healing rate of this refractory wound, dHACM was applied more frequently, based on clinical 
examination for any residual product remaining. When healing was noted to stop progressing additional dHACM was applied. 
The patient received a total of 3 dHACM applications at 14 weeks, 20 weeks, and 25 weeks. 

Case 3 
65-year-old diabetic male smoker with post-op wound dehiscence of dorsal wrist ganglion cyst excision. Failed treatments included debridement 
and collagen-based wound dressing, negative pressure dressing, autogolous skin graft, and serial applications of porcine xenograft. However, 
persistent tendon exposure was noted and discussions held with the patient in regards to reconstructive flap procedure. To avoid the risk and 
complexity of this major surgical intervention dHACM allograft was offered. dHACM was applied at 15, 17, and 20 weeks, based on maintaining 
grossly visible product on serial examination.  

Initial wound. 1st dHACM allograft applied at 14 weeks. After 3 dHACM allografts. 

Wound at 4 weeks. 15 weeks. dHACM applied. Note tendon. 17 weeks. 2 weeks after 1st dHACM. 

Case 4 
59-year-old female post MVA with open left ankle fracture treated with open reduction and internal fixation (ORIF) with exposed bone which was 
treated with subsequent intravenous antibiotics, hardware removal, negative pressure therapy, bone stimulator and hyperbaric oxygen treatment. 
Failed porcine allograft based skin substitute. dHACM offered after refusal to move forward with flap reconstruction surgery. 

4 months after ankle ORIF. First dHACM application. 8 weeks after 1 dHACM allograft. 

Case # Wound 
Location 

Wound age at  
1st dHACM 
allograft 

# of dHACM 
allografts 

Weeks to 
Closure after 
1st dHACM 

1 Elbow 8 1 3 

2 Knee 14 3 17 

3 Hand 15 3 8 

4 Ankle 28 1 8 

Table 1. Summary of results. 

• dHACM appears to facilitate complete healing within one to three 
applications.  

• Wounds sites remained healed without recurrence in longer term 
follow-up.  

• This material warrants further investigation for consideration in broader 
application to various types of dermal wounds.  
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