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Abbreviations: MMS, Mohs micrographic surgery; BTM, 
biodegradable temporizing matrix; STSG, split-thickness skin graft

Introduction
Skin cancer on the scalp is due to the scalp’s large surface area and 

high cumulative sun exposure.1–3 The gold standard for treatment is 
Mohs micrographic surgery (MMS) which can result in a scalp defect 
that is small and superficial or large with exposed calvarium.4 The 
size and depth of the defect determine the reconstructive method of 
closure. Historically, small scalp defects have been closed primarily 
or with skin grafts, while large defects can require complex methods 
such as local and/or free flaps.3–7

Newer reconstructive options for scalp defects include the biologic 
agent Integra® Dermal Regeneration Template (Integra LifeSciences, 
Plainsboro, NJ, USA) and the synthetic dermal substitute NovoSorb® 
Biodegradable Temporizing Matrix (BTM) (PolyNovo Biomaterials 
Pty Ltd, Port Melbourne, VIC, Australia). These dermal substitutes 
offer consistent, reliable results with few disadvantages.3,4,8 Integra 
is a bilayer with a silicone outer layer that protects from infections 
while maintaining moisture and an inner layer derived from bovine 
tendon collagen crosslinked with chondroitin-6-sulfate.9–11 BTM is a 

synthetic, polyurethane bilayer that has an outer sealing membrane 
and a biodegradable inner foam matrix that acts as a scaffold.12–16 Both 
Integra and BTM facilitate wound healing by promoting the growth 
of a neodermis.9–16

Integra and BTM are well documented reconstructive adjuncts 
for scalp defects.3,17–19 Studies comparing Integra and BTM as 
reconstructive methods for wounds on various body parts are also 
well documented.10,14,20–23 However, there are not studies that compare 
outcomes between Integra and BTM for scalp reconstruction. We 
present two case reports to illustrate differences in clinical course, 
healing time, advantages, and limitations for scalp reconstruction.

Materials and methods
A retrospective chart review was conducted on two patients who 

underwent scalp reconstruction (one patient using Integra and one 
using BTM) after MMS by a single surgeon at a tertiary academic 
hospital. Patient demographics such as age, gender, ethnicity, race, and 
BMI were recorded. Smoking status, radiation history, chemotherapy 
history, use of anticoagulants, and other medical comorbidities were 
recorded for each patient. Details about the scalp defect, reconstructive 
surgery, complications, and healing time were also collected.
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Abstract

Scalp defects following Mohs micrographic surgery pose reconstructive challenges due to 
limited adjacent tissue mobility and the frequent presence of exposed calvarium. Dermal 
substitutes such as Integra® Dermal Regeneration Template and NovoSorb® Biodegradable 
Temporizing Matrix (BTM) have broadened reconstructive options by enabling reliable 
neodermis formation over both vascularized soft tissue and carefully prepared bone. 
Although both matrices are well documented in the literature, direct comparisons specific 
to scalp reconstruction are lacking.

We present two cases illustrating differences in clinical course, healing time, and 
reconstructive advantages between Integra and BTM in scalp defects of varying size and 
depth. The first case involved a large (63 cm²) occipitoparietal defect with extensive bone 
exposure in an actively smoking 49-year-old man. Integra achieved successful integration 
and definitive coverage after staged split-thickness skin grafting, with complete healing 
by postoperative day 103. The second case involved a smaller (11.9 cm²) parietal defect 
with a limited area of exposed bone in a 78-year-old man with multiple comorbidities. 
BTM integrated uneventfully and epithelialized without the need for grafting, achieving 
full healing by day 74.

These cases demonstrate that Integra remains advantageous for large defects with 
substantial calvarial exposure, while BTM offers a cost-effective, fully synthetic alternative 
that performs well in smaller wounds with preserved vascularity. Individualized defect 
assessment—including size, vascularity, comorbidities, and degree of bone exposure—
remains critical in selecting the optimal matrix for scalp reconstruction. Further comparative 
studies with larger cohorts are warranted.
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Results
Case report #1- Scalp reconstruction with Integra

A 49-year-old male smoker with epilepsy presented with 
a large defect of his occipitoparietal scalp after excision of 
dermatofibrosarcoma protuberans (Figure 1A). The calvarium was 
exposed. The patient was unsure if the tumor was removed via Mohs 
excision or a direct excision. Given the uncertainty, he was taken to 
the operating room and the lesion was re excised with 1 cm margins. 
The resulting defect was 63 cm2.

Figure 1 A) The patient’s occipitoparietal scalp defect after excision of 
dermatofibrosarcoma protuberans. There is exposed calvarium. B) After 
Integra placement, the wound bed was secured with a sponge bolster to 
maintain contact between the sheet and the wound. C) A week after the 
procedure, the patient’s wound bed showed that Integra was integrating 
without signs of infection. D) Forty-seven days after placement of Integra, the 
sheet was delaminated. E) Two weeks after the placement of a STSG, the graft 
center had epithelialized. F) Three weeks after STSG placement, the scalp 
defect was fully healed.

The wound bed was debrided with a Penfield to ensure that it was 
uniformly clean and vascularized to maximize contact of the dermal 
substitute template to the wound and optimize incorporation. Since 
there was exposed bone and suboptimal periosteum, a water-cooled 
round diamond cutting burr was used to induce punctate bleeding. 
This was a crucial step because skin substitutes require adequate 
blood supply for integration. After presoaking Integra according to 
the manufacturer’s recommendation, it was trimmed to the size of 
the defect. The sheet was sewn in place on the defect with opposing 
Monocryl suture. A sterile surgical sponge bolster treated with 
antibiotic ointment was then stapled over the skin substitute to ensure 
contact with the wound bed (Figure 1B).

A week later, the sponge bolster was removed and there were no 
signs of infection (Figure 1C). The patient was instructed to keep the 
surgical site completely dry and apply Vaseline to the perimeter of the 
surgical site twice a day. Forty-seven days after the patient’s initial 
procedure, the silicone sheeting was delaminated (Figure 1D), and the 
patient was instructed to wash the surgical site with baby shampoo 
and warm water. Eighty-nine days after his initial procedure, the 
patient underwent a split-thickness skin graft (STSG). The STSG 
was harvested from his proximal thigh and sewn onto the scalp defect 
with opposing gut suture, and a surgical sponge bolster with antibiotic 
ointment was sewn in. A week later, the sponge bolster was removed 
and there were no signs of infection.

About two weeks after the patient’s STSG procedure, the graft 
center had epithelialized, with peripheral progression (Figure 1E). 
Three weeks after the patient’s STSG was placed, the wound bed was 

fully healed (Figure 1F). It took 103 days for the patient’s scalp defect 
to completely heal from the time of initial Integra placement to full, 
definitive coverage.

Case report #2- Scalp reconstruction with BTM

A 78-year-old obese male with heart failure presented with a 
11.9cm2 defect on his parietal scalp with a small area of exposed bone 
after Mohs surgery for melanoma in situ (Figure 2A). In the operating 
room, the patient’s wound bed was debrided with a Penfield to ensure 
it was uniformly clean and vascularized. A water-cooled round 
diamond cutting burr was used to induce punctate bleeding on the 
area of exposed bone. The BTM sheet was then trimmed to the size 
of the defect and sewn in place on the defect with opposing Monocryl 
suture. A sterile surgical sponge bolster with antibiotic ointment was 
stabled over the skin substitute to ensure contact with the wound.

Figure 2 A) Patient #2’s parietal scalp defect after MMS for melanoma in 
situ. B) Fifty-three days after BTM placement, the sheet was delaminated. C) 
Seventy-four days after BTM placement, the scalp defect was healed.

Five days later, the sponge bolster was removed and there were 
no signs of infection. The patient was instructed to keep the surgical 
site completely dry and apply Vaseline to the perimeter of the surgical 
site twice a day. Fifty-three days after the patient’s initial procedure, 
the top layer of BTM was delaminated (Figure 2B), and the patient 
was instructed to wash the surgical site with baby shampoo and warm 
water. Seventy-four days after the initial application of BTM, the 
patient’s scalp defect was fully healed (Figure 2C).

Discussion
Scalp defects secondary to skin cancer are not infrequent due 

to the amount of sun exposure the scalp gets, and reconstructive 
options vary widely depending on the size and depth of the scalp 
defect.1–3 Dermal substitutes such as Integra and BTM have expanded 
reconstructive options by enabling the formation of a neodermis over 
both well-vascularized wound beds that have sufficient periosteum 
and carefully prepared bone when periosteum is lacking.3,4,9–16 
Although the literature documents successful outcomes with both 
matrices in scalp reconstruction, there is a lack of direct comparative 
data specifically addressing scalp defect, making case-based analysis 
valuable.3,17,18

In our practice, the choice between Integra and BTM is guided 
primarily by the depth of the scalp defect and the extent of bone 
exposure. Historically, Integra has been favored for larger areas of 
exposed calvarium where there is little to no periosteum, as its use in 
this setting is supported by a long clinical track record and numerous 
reports demonstrating reliable neodermis formation when punctate 
bleeding has been induced.24,25 Our Integra case, which involved a 
large (63 cm2) defect with significant bone exposure, reflects these 
advantages. The matrix integrated successfully despite the patient’s 
smoking history, and the staged skin graft resulted in complete 
epithelialization.
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Conversely, in our practice BTM is preferred for scalp defects 
without substantial bone exposure. BTM’s fully synthetic composition 
eliminates the risk of cross-species immune reaction and has 
demonstrated excellent resistance to infection in several studies.12,26–29 
Although we typically reserve BTM for wounds with adequate soft 
tissue vascularity, our case illustrates that BTM can perform well even 
in the presence of a small area of exposed bone, provided the calvarium 
is burred to generate punctate bleeding. The smaller defect size and 
limited area of bone exposure likely contributed to the successful take 
and complete epithelialization without the need for grafting.

Comparing these two cases highlights several important 
distinctions. In our case the patient who received Integra (Patient #1) 
took a longer time to heal than the patient who received BTM (Patient 
#2). However, Patient #1 had a much larger defect and was actively 
smoking. Additionally, studies have shown that BTM typically takes a 
longer time to heal than Integra.30 Although BTM takes a longer time 
to heal, it typically costs less than Integra.31 In regard to application, 
both dermal substitutes are relatively simple to apply and take about 
the same amount of time to apply. For both substitutes, the surgeon 
must ensure adequate contact between the substitute and wound bed 
to optimize incorporation.

Further comparative studies with larger patient cohorts are needed 
to objectively analyze outcome differences, complication profiles, 
and cost-effectiveness between the two dermal substitutes in scalp 
reconstruction.

Conclusion
Both Integra and BTM are valuable tools in scalp reconstruction, 

and their optimal use depends on careful patient and defect selection. 
In our experience, Integra performs reliably in large defects with 
substantial calvarial exposure due to its robust evidence base and 
predictable neodermis formation, even under challenging vascular 
conditions. However, BTM offers a cost advantage, avoids potential 
biologic hypersensitivity, and may demonstrate superior infection 
resistance. It is particularly well suited for defects with preserved 
periosteum or limited bone exposure.

These cases highlight the importance of individualized 
reconstructive planning rather than a one‑size‑fits‑all approach. 
Future prospective studies with larger patient cohorts are needed 
to provide more definitive guidance regarding comparative healing 
times, complication rates, aesthetic outcomes, and overall cost-
effectiveness. Until such data emerge, clinical judgment—guided 
by defect size, vascularity, comorbidities, and surgeon familiarity—
remains central to selecting the most appropriate dermal substitute for 
scalp reconstruction.

Acknowledgments
We would like to thank Patricia “Patty” Aitson, our studio 

photographer, for her exceptional clinical photography and invaluable 
contribution to this manuscript. Her expertise and attention to detail 
greatly enhanced the quality of the images included in this work.

Conflicts of interest
The authors have no conflict of interest to declare. Additionally, 

this work has not been published or presented previously. This 
research received no specific grant from any funding agency in the 
public, commercial, or not-for-profit sectors.

Funding
None.

References
1.	 Chung S. Basal cell carcinoma. Arch Plast Surg. 2012;39(2):166–170.

2.	 Harirah M, Sanniec K, Yates T, et al. Scalp reconstruction after Mohs 
cancer excision: lessons learned from more than 900 consecutive 
cases. Plast Reconstr Surg. 2021;147(5):1165–1175.

3.	 Depani M, Grush AE, Parham MJ, et al. Use of biologic agents in nasal 
and scalp reconstruction. Semin Plast Surg. 2022;36(1):17–25.

4.	 Thornton J, Carboy JA. Facial Reconstruction after Mohs Surgery. 
Thieme; 2017.

5.	 Throckmorton GS, Williams FC, Potter JK, et al. The geometry of skin 
flap rotation. J Oral Maxillofac Surg. 2010;68(10):2545–2548.

6.	 Ooi ASh, Kanapathy M, Ong YS, et al. Optimising aesthetic reconstruction 
of scalp soft tissue by an algorithm based on defect size and location. Ann 
Acad Med Singap. 2015;44(11):535–541.

7.	 Gundeslioglu AO, Selimoglu MN, Doldurucu T, et al. Reconstruction of 
large anterior scalp defects using advancement flaps. J Craniofac Surg. 
2012;23(6):1766–1769.

8.	 Bini A, Ndukwe M, Lipede C, et al. The role of biodegradable temporizing 
matrix in paediatric reconstructive surgery. J Clin Med. 2025;14(15):5427.

9.	 Integra® dermal regeneration template. Integralife.com. 2024.

10.	 Cheshire PA, Herson MR, Cleland H, et al. Artificial dermal templates: 
a comparative study of NovoSorb™ Biodegradable Temporising Matrix 
(BTM) and Integra(®) Dermal Regeneration Template (DRT).  Burns. 
2016;42(5):1088–1096.

11.	 Bassetto PF, Lopez-Gutierrez PJC, Giunta PR, et al. Integra’s legacy 
unveiled: expert panel recommendations summarizing 25 years of 
experience in head and neck reconstruction. JPRAS Open. 2025;44:233–
245.

12.	 PolyNovo. Novosorb BTM. Polynovo Pty Ltd. 2025.  

13.	 Wagstaff MJ, Schmitt BJ, Coghlan P, et al. A biodegradable polyurethane 
dermal matrix in reconstruction of free flap donor sites: a pilot 
study. Eplasty. 2015;15:e13.

14.	 Greenwood JE, Dearman BL. Comparison of a sealed, polymer foam 
biodegradable temporizing matrix against Integra® dermal regeneration 
template in a porcine wound model. J Burn Care Res. 2012;33(1):163–
173.

15.	 Wagstaff MJ, Schmitt BJ, Caplash Y, et al. Free flap donor site 
reconstruction: a prospective case series using an optimized polyurethane 
biodegradable temporizing matrix. Eplasty. 2015;15:e27.  

16.	 Greenwood JE, Schmitt BJ, Wagstaff MJD. Experience with a synthetic 
bilayer Biodegradable temporising Matrix in significant burn injury. 
Burns Open. 2018;2(1):17–34.

17.	 Calderbank T, Turner E, Mohamed M, et al. Biodegradable temporizing 
matrix in postoncological scalp reconstruction: a case series.  Plast 
Reconstr Surg Glob Open. 2025;13(1):e6497. 

18.	 Patel NK, Tipps JA, Graham EM, et al. Reconstruction of a near-total scalp 
avulsion with Novosorb biodegradable temporizing matrix: pediatric case 
report. Plast Reconstr Surg Glob Open. 2022;10(12):e4717.

19.	 Jović MS, Suđecki BJ, Radosavljević IL, et al. The use of integra dermal 
regeneration template in exposed bone reconstruction: a case report with 
systematic literature review. J Clin Med. 2025;14(9):2971.

https://doi.org/10.15406/jdc.2025.09.00308
https://pubmed.ncbi.nlm.nih.gov/22783519/
https://pubmed.ncbi.nlm.nih.gov/33890900/
https://pubmed.ncbi.nlm.nih.gov/33890900/
https://pubmed.ncbi.nlm.nih.gov/33890900/
https://pubmed.ncbi.nlm.nih.gov/35706556/
https://pubmed.ncbi.nlm.nih.gov/35706556/
https://www.thieme-connect.de/products/ebooks/lookinside/10.1055/b-0038-162389
https://www.thieme-connect.de/products/ebooks/lookinside/10.1055/b-0038-162389
https://pubmed.ncbi.nlm.nih.gov/20452114/
https://pubmed.ncbi.nlm.nih.gov/20452114/
https://pubmed.ncbi.nlm.nih.gov/27089961/
https://pubmed.ncbi.nlm.nih.gov/27089961/
https://pubmed.ncbi.nlm.nih.gov/27089961/
https://pubmed.ncbi.nlm.nih.gov/23147312/
https://pubmed.ncbi.nlm.nih.gov/23147312/
https://pubmed.ncbi.nlm.nih.gov/23147312/
https://pubmed.ncbi.nlm.nih.gov/40807048/
https://pubmed.ncbi.nlm.nih.gov/40807048/
https://products.integralife.com/integra-dermal-regeneration-template/product/wound-reconstruction-care-inpatient-acute-or-integra-dermal-regeneration-template
https://pubmed.ncbi.nlm.nih.gov/27222383/
https://pubmed.ncbi.nlm.nih.gov/27222383/
https://pubmed.ncbi.nlm.nih.gov/27222383/
https://pubmed.ncbi.nlm.nih.gov/27222383/
https://pubmed.ncbi.nlm.nih.gov/40235835/
https://pubmed.ncbi.nlm.nih.gov/40235835/
https://pubmed.ncbi.nlm.nih.gov/40235835/
https://pubmed.ncbi.nlm.nih.gov/40235835/
https://polynovo.com/novosorb-btm/
https://pubmed.ncbi.nlm.nih.gov/25987938/
https://pubmed.ncbi.nlm.nih.gov/25987938/
https://pubmed.ncbi.nlm.nih.gov/25987938/
https://pubmed.ncbi.nlm.nih.gov/22002205/
https://pubmed.ncbi.nlm.nih.gov/22002205/
https://pubmed.ncbi.nlm.nih.gov/22002205/
https://pubmed.ncbi.nlm.nih.gov/22002205/
https://pubmed.ncbi.nlm.nih.gov/26171099/
https://pubmed.ncbi.nlm.nih.gov/26171099/
https://pubmed.ncbi.nlm.nih.gov/26171099/
https://www.sciencedirect.com/science/article/pii/S2468912217300378
https://www.sciencedirect.com/science/article/pii/S2468912217300378
https://www.sciencedirect.com/science/article/pii/S2468912217300378
https://pubmed.ncbi.nlm.nih.gov/39877204/
https://pubmed.ncbi.nlm.nih.gov/39877204/
https://pubmed.ncbi.nlm.nih.gov/39877204/
https://pubmed.ncbi.nlm.nih.gov/36583166/
https://pubmed.ncbi.nlm.nih.gov/36583166/
https://pubmed.ncbi.nlm.nih.gov/36583166/
https://pubmed.ncbi.nlm.nih.gov/40364002/
https://pubmed.ncbi.nlm.nih.gov/40364002/
https://pubmed.ncbi.nlm.nih.gov/40364002/


Optimizing scalp reconstruction after Mohs surgery: a case-based comparison of dermal templates and 
traditional techniques

139
Copyright:

©2025 Martinez et al.

Citation: Martinez AL, Thornton JF. Optimizing scalp reconstruction after Mohs surgery: a case-based comparison of dermal templates and traditional 
techniques. J Dermat Cosmetol. 2025;9(4):136‒139. DOI: 10.15406/jdc.2025.09.00308

20.	 He M, Choi J, Mir I, et al. Integra® versus Novosorb® biodegradable 
temporizing matrix for burn wounds: a comparative systematic review 
and meta-analysis. Burns. 2025;51(9):107754.

21.	 Wu SS, Wells M, Ascha M, et al. Head and neck wound reconstruction 
using biodegradable temporizing matrix versus collagen-chondroitin 
silicone bilayer. Eplasty. 2022;22:e31. 

22.	 Wu SS, Wells M, Ascha M, et al. Performance of biodegradable 
temporizing matrix vs collagen-chondroitin silicone bilayer dermal 
regeneration substitutes in soft tissue wound healing: a retrospective 
analysis. Wounds. 2022;34(4):106–115. 

23.	 Prezzavento GE, Whyte LMO, Calvi RNJ, et al. Use of cadaveric skin 
allograft and integra dermal regeneration template to manage deep lower 
limb injuries. J Wound Care. 2025;34(3):239–248.

24.	 Dibbs RP, Depani M, Thornton JF. Technical Refinements with the use of 
biologic healing agents. Semin Plast Surg. 2022;36(1):8–16. 

25.	 Chang DK, Louis MR, Gimenez A, et al. The basics of integra dermal 
regeneration template and its expanding clinical applications. Semin Plast 
Surg. 2019;33(3):185–189. 

26.	 Greenwood JE, Wagstaff MJ, Rooke M, et al. Reconstruction of 
extensive calvarial exposure after major burn injury in 2 stages using a 
biodegradable polyurethane matrix. Eplasty. 2016;16:e17.

27.	 Šuca H, Čoma M, Tomšů J, et al. Current approaches to wound repair in 
burns: how far have we come from cover to close? a narrative review. J 
Surg Res. 2024;296:383–403.

28.	 Tam SSC, Taylor K, Patel P, et al. Case series of reconstruction applying 
Novosorb biodegradable temporising matrix: preliminary practice and 
findings in the United Kingdom. Eplasty. 2025;25:e20.

29.	 Wilson S, Muscat E, Smith O, et al. Biodegradable Temporizing Matrix 
(BTM) resilience to wound infection: a consecutive case series. JPRAS 
Open. 2025;48:95–105.

30.	 Wu SS, Wells M, Ascha M, et al. Upper extremity wounds treated with 
biodegradable temporizing matrix versus collagen-chondroitin silicone 
bilayer. J Hand Microsurg. 2022;15(5):340–350.

31.	 Jou C, Chepla KJ. Reconstruction of complex upper extremity wounds 
with Novosorb biodegradable temporizing matrix versus integra collagen-
chondroitin silicone: a cost analysis. Eplasty. 2024;24:e38.

https://doi.org/10.15406/jdc.2025.09.00308
https://pubmed.ncbi.nlm.nih.gov/41192209/
https://pubmed.ncbi.nlm.nih.gov/41192209/
https://pubmed.ncbi.nlm.nih.gov/41192209/
https://pubmed.ncbi.nlm.nih.gov/36000010/
https://pubmed.ncbi.nlm.nih.gov/36000010/
https://pubmed.ncbi.nlm.nih.gov/36000010/
https://pubmed.ncbi.nlm.nih.gov/35452408/
https://pubmed.ncbi.nlm.nih.gov/35452408/
https://pubmed.ncbi.nlm.nih.gov/35452408/
https://pubmed.ncbi.nlm.nih.gov/35452408/
https://pubmed.ncbi.nlm.nih.gov/40047815/
https://pubmed.ncbi.nlm.nih.gov/40047815/
https://pubmed.ncbi.nlm.nih.gov/40047815/
https://pubmed.ncbi.nlm.nih.gov/35706558/
https://pubmed.ncbi.nlm.nih.gov/35706558/
https://pubmed.ncbi.nlm.nih.gov/31384234/
https://pubmed.ncbi.nlm.nih.gov/31384234/
https://pubmed.ncbi.nlm.nih.gov/31384234/
https://pubmed.ncbi.nlm.nih.gov/27222681/
https://pubmed.ncbi.nlm.nih.gov/27222681/
https://pubmed.ncbi.nlm.nih.gov/27222681/
https://pubmed.ncbi.nlm.nih.gov/38309220/
https://pubmed.ncbi.nlm.nih.gov/38309220/
https://pubmed.ncbi.nlm.nih.gov/38309220/
https://pubmed.ncbi.nlm.nih.gov/40661099/
https://pubmed.ncbi.nlm.nih.gov/40661099/
https://pubmed.ncbi.nlm.nih.gov/40661099/
https://doi.org/10.1016/j.jpra.2025.07.007
https://doi.org/10.1016/j.jpra.2025.07.007
https://doi.org/10.1016/j.jpra.2025.07.007
https://pubmed.ncbi.nlm.nih.gov/38152680/
https://pubmed.ncbi.nlm.nih.gov/38152680/
https://pubmed.ncbi.nlm.nih.gov/38152680/
https://pubmed.ncbi.nlm.nih.gov/39224413/
https://pubmed.ncbi.nlm.nih.gov/39224413/
https://pubmed.ncbi.nlm.nih.gov/39224413/

	Title
	Abstract 
	Keywords
	Abbreviations
	Introduction 
	Materials and methods 
	Results 
	Case report #1- Scalp reconstruction with integra
	Case report #2- Scalp reconstruction with BTM

	Discussion 
	Conclusion 
	Acknowledgments 
	Conflicts of interest 
	Funding 
	References 
	Figure 1
	Figure 2

