
COMPLEX WOUND MANAGEMENT

A Multi-Specialty, 

Case-Based Exploration of 

Biodegradable Temporizing 

Matrix in Practice 



Sigrid Blome-Eberwein, MD, FABA
Associate Director, Lehigh Valley Health Network and Jefferson Health

Associate Professor of Surgery, Jefferson University
Philadelphia, Pennsylvania

Paul J Kim, DPM, MS
Professor

Department of Plastic Surgery, Department of Orthopedic Surgery
Medical Director, Wound Program
University of Texas Southwestern

Dallas, Texas

Shaun Mendenhall, MD
Section Head of Hand Surgery
Associate Professor of Surgery

University of Utah and Intermountain Primary Children’s Hospital
Salt Lake City, Utah

Faculty



• Sigrid Blome-Eberwein, MD, FABA: Advisory Board—PolyNovo, 

Avita 

• Paul J Kim, DPM, MS: Consultant—PolyNovo

• Shaun Mendenhall, MD: Consultant—PolyNovo

This CME activity includes brand names for participant clarity purposes only. 

No product promotion or recommendation should be inferred.

Faculty Disclosures



• This program is provided by HMP Education, an HMP Global 

company

• Supported by an educational grant from PolyNovo

Program Information



• Assess the clinical and economic burden of complex wound care and 
apply strategies to manage complications and optimize patient factors

• Evaluate the impact of timely debridement and early grafting on healing, 
recovery trajectories, and long-term outcomes in complex wound 
management

• Examine the underlying science, emerging research, and clinical 
applications of Biodegradable Temporizing Matrix in the treatment of 
complex wounds

• Analyze case-based examples from a multi-specialty perspective to 
illustrate the practical application of Biodegradable Temporizing Matrix 
in complex wound management

Learning Objectives



The Clinical and 
Economic 
Burden of 
Wound Care
Sigrid Blome-Eberwein, MD, FABA

Associate Director, Lehigh Valley Health 

Network and Jefferson Health

Associate Professor of Surgery, Jefferson 

University
Philadelphia, Pennsylvania



• We do not, against common perception, function in a protected 
space

• We are not, against common perception, unaware of health care 
costs

• We are, against common perception, at the mercy of insurers and 
administrators (including hospital and political)

• We are all, against common perception, not objective

• We do not, against common perception, have a well-validated 
body of evidence to base our decisions upon

Statement



The global biological skin substitutes market size was estimated at USD 347.6 million in 2024 and is projected to reach 
USD 579.08 million by 2030, growing at a CAGR of 8.88% from 2025 to 2030. The market is driven by the rising 
prevalence of chronic wounds, such as ulcers and burn injuries, medical technology advancements, the geriatric 
population, and surgical procedures.

Key Market Trends and Insights

• North America’s biological skin substitute market dominated the global market with a revenue share of 41.25% in 2024

• The U.S. biological skin substitute market held the largest share of the North American region in 2024

• By type, human donor tissue-derived products held the largest revenue share of around 67.42% in 2024

• By application, the acute wounds segment dominated the market in 2024

• By end use, hospitals held the largest revenue share of around 54.97% in 2024

Market Size and Forecast

• 2024 Market Size: USD 347.6 million

• 2030 Projected Market Size: USD 579.08 million

• CAGR (2025-2030): 8.88%

• North America: Largest market in 2024

Biological Skin Substitutes Market Summary

USD = U.S. dollar; CAGR = compound annual growth rate.
Grand View Research. Accessed November 10, 2025. https://www.grandviewresearch.com/industry-analysis/biological-skin-substitutes-
market-report.



Grand View Research. Accessed November 10, 2025. https://www.grandviewresearch.com/industry-analysis/biological-skin-substitutes-

market-report.

$347.6M
Global Market Size, 

2024

Biological Skin Substitutes Market

Share, by End-Use, 
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Biological Skin Substitutes Market

Grand View Research. Accessed November 10, 2025. https://www.grandviewresearch.com/industry-analysis/biological-skin-substitutes-

market-report.

Size, by Region, 2018-2030



Grand View Research. Accessed November 10, 2025. https://www.grandviewresearch.com/industry-analysis/biological-skin-substitutes-

market-report.

The global wound care market size was estimated at USD 23.15 billion in 2024 and is projected to reach USD 29.57 

billion by 2030, growing at a CAGR of 4.19% from 2025 to 2030. The demand for wound care products is rising owing to 

the growing number of surgical cases and the increasing prevalence of chronic disorders across the globe.

Key Market Trends and Insights

• North America’s wound care market held the largest revenue share of more than 45.47% in 2024

• The wound care market in the U.S. is expected to dominate the North American region over the forecast period

• By product, the advanced wound dressing segment dominated the market with a revenue share of over 34.96% in 2024

• By application, the chronic wounds segment held the largest share of 59.84% in 2024

• By end-use, the hospital segment held the largest share of 36.30% in 2024

Market Size and Forecast

• • 2024 Market Size: USD 23.15 billion

• • 2030 Projected Market Size: USD 29.57 billion

• • CAGR (2025-2030): 4.19%

• North America: Largest market in 2024

Wound Care Market Summary



Wound Care Market

MEA = Middle East and Africa.

Grand View Research. Accessed November 10, 2025. https://www.grandviewresearch.com/industry-analysis/biological-skin-substitutes-
market-report.

Size, by Region, 2018-2030



Furthermore, the increasing number of traumatic injuries across the 
world is anticipated to drive the industry. For instance, according to 
a World Health Organization (WHO) report (published in December 
2023), around 1.19 million individuals die every year as a result of 
road traffic accidents. Moreover, in February 2024, BPS-Statistics 
Indonesia reported approximately 139,258 traffic accidents, with 
13,364 resulting in severe injuries and 160,449 causing slight 
injuries. These accidents usually lead to severe blood loss and other 
injuries. Thus, such cases are expected to increase the demand for 
wound care products.

Base of Predictions

Grand View Research. Accessed November 10, 2025. https://www.grandviewresearch.com/industry-analysis/biological-skin-substitutes-

market-report.



Grand View Research. Accessed November 10, 2025. https://www.grandviewresearch.com/industry-analysis/biological-skin-substitutes-

market-report.

Wound Care Market
Share, by Distribution Channel, 2024 (%)

$23.2B
Global Market Size, 

2024



Wound Care Market

Grand View Research. Accessed November 10, 2025. https://www.grandviewresearch.com/industry-analysis/biological-skin-substitutes-

market-report.

Trends, by Region, 2025-2030

45.5%
North America Market 
Revenue Share, 2024



CMS = Centers for Medicare and Medicaid Services.

King R. Politico. Published October 31, 2025. Accessed November 10, 2025. https://subscriber.politicopro.com/article/2025/10/cms-finalizes-
major-crackdown-on-skin-substitutes-00632438.



Medicare.gov. Accessed November 10, 2025. https://www.medicare.gov/publications/10050-medicare-and-you.pdf.



Medicare Changes 2026

Medicare.gov. Accessed November 10, 2025. https://www.medicare.gov/publications/10050-medicare-and-you.pdf.



Medicare’s Role

• Initial pricing: Under current Medicare rules, companies can set a high 
reimbursement rate for new skin substitutes for the first six months
– After that, the rate adjusts to reflect actual prices paid after discounts

• Proposed changes: Starting in 2026, CMS is proposing a cap of $806 
per square inch for certain skin substitutes to control costs

• Payment methodology: CMS announced a new payment methodology 
for 2026 that will set a single payment rate for all skin substitute 
categories at approximately $127.28 per square centimeter
– This is intended to streamline the payment process and may help to moderate 

the average cost of skin substitutes

Pricing – List? Or Imagination? Or Negotiation?



Evidence

Haller HL, Blome-Eberwein SE, et al. Medicina. 2021;57(5):432. Tobin MJ, et al. J Clin Med. 2025;14(12):4272. Driver VR, et al. Wound Repair 

Regen. 2015;23(6):891-900. Fruergaard O, et al. Burns Open. 2025;9:100378.



• Faced with a complex patient with a complex wound

– Decisions need to be made based on patient specifics

– Decisions need to be made based on available resources

– Decisions need to be made on geography

– Decisions need to be made based on impact on cost for individual

– Decisions need to be made based on cost for healthcare system

– Decisions need to be made based on cost for national/global healthcare

– SORRY, WAY above my paygrade!!!! 

So, What Did We Learn?



• Patient optimization first (nutrition, infection, smoking cessation, 
vascularization, etc.)

• Patient compliance optimization (assistive devices, home care, clinic or 
office visits, physical therapy, etc.)

• Decrease in-hospital stay

• Choose the right product and/or procedure for the right indication 
(evidence-based)

• Prepare the wound bed optimally

• Limit the use of multiple products for the same wound

• Timing of definitive wound closure

How to Optimize Complex Wound Care?



• Synthetics are less expensive???? (production, natural resources, 

degradation, long-term sensitization, immune modulation…)

• Biologic is expensive???? (sourcing, preservation, sterilization, 

reaction, long-term sensitization, immune modulation, religious 

considerations…)

• What convinces me?

– Decreased overall pain and burden for the patient

– Better outcomes

– Fewer secondary procedures

Some Considerations



With and Without BTM



Necrotizing Fasciitis, Marathon Runner



~7 Months Later, No Knee Contracture



• Complex burns and wounds need a vascularized wound bed 

• Granulation often takes a long time and then leads to severe 
contracture or disfiguring scarring

• Exposed tendons, joints, or bones get attached or fixed to the scar 
skin when the granulation tissue functions as a vascularized 
wound bed—this prevents tendon glide and joint motion in the long 
run and leads to functional disability

• We are talking about situations where flap coverage is “out of the 
question” for multiple, above-mentioned, reasons

• We are talking about better outcomes

• We are talking about fewer secondary procedures

Why a Matrix?



• From a global economic health care perspective, using a matrix 

makes sense

• The matrix should

– Be of the shelf

– Reliably integrate

– Produce a dermis-like structure

– Cause few adverse events

– Be sensitive to global economic constraints

Conclusion



Post-DVA 
Reconstruction 
Cases
Paul J Kim, DPM, MS

Professor

Department of Plastic Surgery, Department of 

Orthopedic Surgery
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Dallas, Texas



• No-option revascularization

• Creation of a fistula from PT, 

peroneal, or PT/peroneal trunk 

artery to PT or peroneal vein

• Typically conducted 

endovascularly, but can be 

done open

Deep Venous Arterialization (DVA)

Pre- and post-DVA 3 months

PT = posterior tibial.



Shishehbor MH, et al. N Engl J Med. 2023;388(13):1171-1180.



• At the time of DVA (joint case or sometime after DVA)
– Amputation/removal of all nonviable tissue

o Minimal dissection, delicate tissue handling

o No primary closure

o Leave bone embedded in soft tissue

o Remove all cartilage

– Application of synthetic graft
o Place MTX deep (can fold and stack prn) and BTM over the top

o Staple in place

o No deep sutures

• Follow-up
– Close weekly follow-up for first 3 weeks (both vascular and podiatric)

o Watch for infection

o Antibiotics and topical antimicrobials

o Further tissue demarcation

o Ultrasound

o Pain control

Peri-DVA Adjunctive Foot Surgery

MTX = matrix; BTM = biodegradable temporizing matrix.



• Repeat Surgery
– Vascular may have to reintervene, including shutting down of veins

– Amputation/removal of all nonviable tissue

– Will bleed a lot – venous ooze, use of topical anticoagulants
o Avitene (microfibrillar collagen hemostat) powder mixed with 1 g vancomycin

– Reapplication of synthetic graft

– Expect hematoma

• Follow-up
– Continue close monitoring

– If delaminates, continue monitoring of neuvodermis formation

– Can use NPWT

– Secondary healing or STSG

– Wait 3 months to conduct any additional definitive surgery or other surgery on the foot

Peri-DVA Adjunctive Foot Surgery

NPWT = negative pressure wound therapy; STSG = split-thickness skin graft.



Polyurethane Dermal Matrix

Dearman BL, et al. J Burn Care Res. 2014;35(5):437-448.



• DM, PVD, BKA on right

• Post-DVA, partial closure failure

Case 1

DM = diabetes mellitus; PVD = peripheral vascular disease; BKA = below-knee amputation.



Pre-DVA and trans digital amputation Post-DVA and POD 1 trans digital amputation with partial closure

POD = post-operative day. 



POD 3 trans digital amputation POD 5 trans digital amputation



Revision to TMA

Intra-op application of BTM

Post-op day 1

TMA = transmetatarsal amputation.



Post-op day 14 Post-op day 30



Post-op day 45



Second OR pre- and post-debridement

Resection of all metatarsal heads

OR = operating room.



Intra-op

Folded MTX in half



2 weeks post-op 4 weeks post-op



8 weeks post-op 10 weeks post-op



12 weeks post-op 16 weeks post-op



24 weeks post-op 38 weeks post-op



• DM, PVD, ESRD, DVA

• Bilateral TMA wounds

Case 2

ESRD = end-stage renal disease.



Left foot TMA dehiscence at initial presentation Right foot TMA dehiscence at initial presentation



Left foot TMA dehiscence

Post-excisional debridement and DVA

Right foot TMA dehiscence

Post-excisional debridement



Post-application of BTM day 3



Post-application of BTM day 21 Post-application of BTM day 21



Post-application of BTM day 45



Post-application of BTM day 60



Right foot intra-op STSG applicationLeft foot healed at 90 days



Right foot 6 weeks post-op
Right foot 12 weeks post-op

20 HBO dives later

HBO = hyperbaric oxygen.



Right foot 14 weeks post-op



• DM, PVD

• Post-DVA

Case 3



At presentation
2 days post-pan digital amputation

Application of BTM



2 weeks post 4 weeks post 6 weeks post



8 weeks post 12 weeks post 14 weeks post



18 weeks post 20 weeks post



• If the remainder of the foot is not functional, it’s not worth saving

– Lisfranc’s joint

– May require repeat vascular and podiatry surgery—prepare the patient

• Infection trumps any attempt at tissue salvage

• Topical antimicrobials during dressing changes

– Eg, cadexomer iodine or hypochlorous acid gel—smear on top of graft

– Absorbative outer layer, alginate, or ABD

– Resolution of pain is a good indicator of successful reperfusion; expect 

pain initially, even in your neuropathic patients

Important Tips



• This is the most difficult lower extremity population

• The long-term outcomes of DVA are yet to be determined

• BTM/MTX is a viable option for soft tissue reconstruction

Conclusions



Practical Applications 
of BTM and MTX for 
Complex Soft Tissue 
Reconstruction: 
A Multi-Specialty, Case-Based 
Analysis
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• About me and my practice

• How BTM has helped me in my 

practice

• Indications and cases

• Published case series

• Q&A

BTM and MTX for Complex Reconstruction



Shaun Mendenhall, MD

• Pediatric Hand and Plastic Surgeon at 
University of Utah and Primary 
Children’s Hospital

• Focus on all aspects of hand surgery, 
nerve surgery, microsurgery, extremity 
recon, and orthoplastic surgery

• Full-time academic practice, including 
research and teaching

• Board-certified in plastic surgery and 
hand surgery



• Buys me time…
– Great for temporizing wounds (cancer, infection, 

covering vital structures until recon possible)

• Buys me tissue thickness…

– Cover exposed tendon, bone, small joints when flap 
options or patient not ideal, prevents scar 
contracture, less deformity, cover flap donor sites, 
bail out after flap failure

• Bails me out of tough situations…
– When no other great options, seals up wounds

• Buys my patients pain relief…
– Dressings not as painful, vac changes without 

anesthesia

• Buys the hospital $$$...

– Cheaper than alternatives

How BTM/MTX Has Helped Me in My Practice



Indication: Temporizing Wounds

• 69-year-old with dorsal hand SCC-wide local resection

SCC = squamous cell carcinoma.



Indication: Temporizing Wounds

1-week post-op 4 weeks post-op After delaminating After debridement

• 69-year-old with dorsal hand SCC-wide local resection



STSG
4-month post-op

Indication: Temporizing Wounds

• 69-year-old with dorsal hand SCC-wide local resection



• 3-year-old girl with lawnmower injury to left arm

Indication: Temporizing Wounds



Indication: Temporizing Wounds



Indication: Temporizing Wounds



Additional Indication: Add Tissue Thickness



Additional Indication: Add Tissue Thickness



Additional Indication: Add Tissue Thickness



Indication: add tissue thickness



Additional Indication: Add Tissue Thickness



Additional Indication: Add Tissue Thickness



Indication: Cover Bone, Tendon, and Small Joints

• 3-year-old, dog bite



Pericranium missing 

with 2/3 of calvarium 

exposed

Indication: Cover Bone, Tendon, and Small Joints



Initially reconstructed with Integra by partner

Indication: Cover Bone, Tendon, and Small Joints



Indication: Cover Bone, Tendon, and Small Joints



Indication: Cover Bone, Tendon, and Small Joints



Indication: Cover Bone, Tendon, and Small Joints



1-week post-op

Indication: Cover Bone, Tendon, and Small Joints



2 weeks post-op

Indication: Cover Bone, Tendon, and Small Joints



3 weeks post-op

Indication: Cover Bone, Tendon, and Small Joints



• 4 weeks 

post-BTM, 

after 

delamination

Indication: Cover Bone, Tendon, and Small Joints



Indication: Cover Bone, Tendon, and Small Joints



1-week post-skin graft

Indication: Cover Bone, Tendon, and Small Joints



2 weeks post-skin graft

Indication: Cover Bone, Tendon, and Small Joints



1-month post-skin graft

Indication: Cover Bone, Tendon, and Small Joints



• 3 months post-

skin graft

Indication: Cover Bone, Tendon, and Small Joints



• 6 months post-op

Indication: Cover Bone, Tendon, and Small Joints



Indication: Cover Bone, Tendon, and Small Joints

Patel NK, et al. Plast Reconstr Surg Glob Open. 2022;10(12):e4717.



31-year-old female IV drug necrotizing fasciitis

Indication: Cover Bone, Tendon, and Small Joints



Indication: Cover Bone, Tendon, and Small Joints



Indication: Cover Bone, Tendon, and Small Joints



Indication: Cover Bone, Tendon, and Small Joints



• 16 months s/p skin grafting

Indication: Cover Bone, Tendon, and Small Joints



16 Months Post-Skin Graft



Indication: Scar Contracture Release (Resurfacing)

BTM

• 3-year-old with palm scar contracture



• 3-year-old with palm 

scar contracture

Indication: Scar Contracture Release (Resurfacing)



• 3-year-old with palm 

scar contracture

Indication: Scar Contracture Release (Resurfacing)



Second stage for finger releases

• 3-year-old with palm 

scar contracture

Indication: Scar Contracture Release (Resurfacing)



Indication: Scar Contracture Release (Resurfacing)



• 21-day-old with skin breakdown after spina bifida closure

Bails Me Out of Tough Situations



Bails Me Out of Tough Situations



Bails Me Out of Tough Situations



MTX Case: Indication – Fill Deep Holes and Defects

• 10-year-

old, 

firework 

injury



MTX Case: Indication – Fill Deep Holes and Defects



MTX Case: Indication – Fill Deep Holes and Defects



Still had large 

defect on 

bottom of foot 

so filled and 

covered with 

MTX

MTX Case: Indication – Fill Deep Holes and Defects



1 week s/p 

MTX 

placement

MTX Case: Indication – Fill Deep Holes and Defects



MTX Case: Indication – Fill Deep Holes and Defects



• 88.6% take rate 
of BTM and 
92.1% of skin 
graft (by cm2) 

• 93.3% of 
reconstructive 
success, 4 
failures 
(required flap or 
dressings)

• 5.4% infection 
rate

My Published Case Series

Struble SL, et al. Plast Reconstr Surg Glob Open. 2024;12(7):e5956. 



BTM

• BTM has a high reconstructive 
success rate for complex wound 
reconstruction

• Robust in setting of infection

• Favorable complication profile

• Buys me time, tissue thickness, 
and bails me out 

• Buys patients pain relief and 
simplifies wound care

•  Saves hospitals $$$

Conclusions



Q&A
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