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Scalp reconstruction after Mohs surgery for
dermatofibrosarcoma protuberans: optimizing
aesthetic results with dermal substitutes

Abstract

Background: Dermatofibrosarcoma protuberans (DFSP) is a rare cutaneous sarcoma
that infrequently involves the scalp but often requires wide resection due to its infiltrative
growth pattern. Resulting defects may expose calvarium and pose reconstructive challenges
because of limited scalp mobility and aesthetic considerations. While split-thickness skin
grafts (STSG) and flap reconstruction are commonly used, dermal substitutes have only
rarely been described in scalp DFSP reconstruction and are typically used as staged adjuncts
prior to grafting.

Methods: We present a case series of three patients with scalp DFSP who underwent
reconstruction using dermal regeneration templates, including Integra® and NovoSorb®
biodegradable temporizing matrix (BTM). Clinical outcomes, reconstructive course, and
aesthetic results were evaluated.

Results: The first patient underwent Integra placement over exposed calvarium followed
by delayed STSG, achieving complete epithelialization. The second patient underwent
staged reconstruction following Mohs surgery, including Integra placement with STSG and
subsequent revision using BTM to improve contour and color match of the forehead and
hairline. The third patient underwent BTM placement over a large occipital scalp defect
and achieved complete epithelialization by secondary intention without the need for skin
grafting. Across cases, dermal substitutes provided stable wound coverage and facilitated
reconstruction in challenging defects with exposed bone.

Conclusions: Dermal substitutes represent versatile tools for reconstruction of complex
scalp defects following DFSP excision. Integra may be advantageous in large defects with
significant calvarial exposure, while BTM can facilitate wound closure with favorable
color match and may allow healing without skin grafting in selected cases. These
findings highlight dermal substitutes as valuable alternatives within the reconstructive
armamentarium for scalp DFSP.
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Introduction

Dermatofibrosarcoma protuberans (DFSP) is a rare, slow-
growing cutaneous sarcoma that originates in the dermis.'” It most
commonly occurs on the trunk and extremities, with less than 5%
of cases involving the scalp.*? It is a slow-growing, painless tumor,
and diagnosis is often delayed.®” About half of patients will experience
recurrence with simple excision, thus the preferred treatment is
Mohs surgery.®? Despite appropriate treatment, DFSP of the scalp
demonstrates higher recurrence rates compared with DFSP at other
anatomic locations.'*!

Delayed diagnosis and the infiltrative growth pattern of DFSP
often necessitate wide resections that can extend to or beyond the
periosteum, creating complex scalp defects.'®!" Reconstruction of
these defects presents a unique challenge given the limited tissue
mobility of the scalp and the potential for exposed calvarium. Because
scalp DFSP is rare, there are no standardized reconstructive guidelines;
however, reconstruction most commonly involves split-thickness skin
grafts (STSG), local flaps, or free tissue transfer depending on the size
and depth of the defect.*!?

Dermal substitutes have only rarely been described in the
reconstruction of scalp DFSP and are most often used as adjuncts

in staged reconstruction prior to skin grafting.*'?> Reports of
dermal substitutes serving as a primary reconstructive modality
remain limited. In this report, we present three cases of scalp
DFSP reconstructed using dermal substitutes—Integra® (Integra
LifeSciences, Plainsboro, NJ, USA) and NovoSorb® BTM
(PolyNovo Biomaterials Pty Ltd, Port Melbourne, VIC, Australia)—
including cases in which these materials facilitated definitive wound
closure without the need for subsequent skin grafting, highlighting
their potential role as an alternative reconstructive strategy for
complex oncologic scalp defects.

Case presentation: Patient #I

A 49-year-old white male smoker with a history of epilepsy
presented with a large occipitoparietal scalp defect following excision
of DFSP (Figure 1A). The calvarium was exposed. The patient was
unsure whether the tumor had been removed via Mohs micrographic
surgery or wide local excision. Given this uncertainty, he was taken to
the operating room for re-excision with 1 cm margins. The resulting
defect measured 63 cm?.

The wound bed was debrided and, given inadequate periosteum,
a water-cooled diamond burr was used to induce punctate bleeding
prior to Integra placement (Figure 1B). Bolster dressing was applied
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and removed one week later without evidence of infection (Figure
1C). Forty-seven days after placement, the silicone layer was
delaminated (Figure 1D).

Eighty-nine days after Integra placement, the patient
underwent STSG from the proximal thigh. One week later, the
bolster was removed and the graft demonstrated no evidence
of infection. Approximately two weeks after STSG placement,
epithelialization was observed centrally with progressive peripheral
healing (Figure 1E). By three weeks, the wound had completely
healed (Figure 1F). In total, definitive coverage of the scalp defect
was achieved 103 days after initial Integra placement.

Figure | 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.

Case presentation: Patient #2

A 33-year-old white woman presented following Mohs
micrographic surgery for DFSP with a 10 x 8 cm central forehead and
scalp defect with exposed calvarium and absent periosteum (Figure
2A). Her primary concern was restoration of the frontal hairline.
Given the elevated risk of local recurrence, a staged reconstructive
approach was recommended.

She underwent calvarial burring followed by Integra placement
with bolster dressing (Figure 2B). The bolster was removed one
week later without evidence of infection. Forty-eight days after
the initial procedure, an 8 x 8 cm split-thickness skin graft was placed
over the defect with negative pressure wound therapy to promote graft
adherence (Figure 2C).

Although the wound healed successfully, the reconstruction
resulted in poor color match and a large non-hair-bearing region of the
frontal scalp. Six months later, bilateral tissue expanders were placed
adjacent to the hair-bearing scalp. After two months of expansion,
advancement flaps were elevated and hair-bearing scalp was advanced
to reconstruct the frontal hairline (Figure 2D).

Despite improved hairline position, persistent discoloration of
the prior STSG and mild contour asymmetry remained. Five months
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later, the epidermal layer of the discolored STSG was excised,
an additional scalp advancement flap was elevated, and BTM was
placed within the remaining forehead defect to optimize contour
and color match (Figure 2E). Three months later, the BTM silicone
layer was removed following successful integration of the matrix.
The surgical site subsequently healed completely. The patient
later underwent laser therapy to reduce residual erythema of the
reconstructed area (Figure 2F), resulting in improved color match and
overall aesthetic appearance.

Figure 2 A) Patient #2 presented with a 10 x 8cm defect involving the central
forehead and scalp after Mohs surgery for DFSP. The wound had exposed
cranial bone with no overlying periosteum.

B) About a month after placement, the Integra has integrated into the patient’s
scalp wound.

C) The patient underwent STSG to the site where the Integra was initially
placed. This resulted in poor color match and loss of a significant portion of
hair-bearing scalp.

D) The patient underwent expansion of the forehead tissue. After tissue
expanders were removed, a bilateral scalp advancement was performed to
reconstitute her normal hairline.

E) Due to discolored forehead with asymmetry, the patient underwent
excision of the previous STSG and placement of BTM on the resulting defect.
This is the patient three months postoperatively.

F) Six months postoperatively, the patient’s hairline is in a more natural
position. The patient wanted to undergo laser treatment to improve the
redness of her surgical site.

Case presentation: Patient #3

A 45-year-old South Asian woman presented with a 7 x 10.7
cm occipital midline scalp defect following Mohs micrographic
surgery for biopsy-proven DFSP. BTM was trimmed to size and
secured to the debrided wound bed with Monocryl sutures, and
a nonstick dressing was applied. The dressing was removed one week
later without signs of infection. Forty-nine days after placement, the
silicone layer was removed. By 68 days, the BTM had fully integrated
and the wound had epithelialized without the need for skin grafting.
Although STSG was offered to expedite closure, healing by secondary
intention was selected given the expectation of superior color match
with the surrounding scalp. Approximately four and a half months
after BTM placement, the patient developed a hypertrophic scar
and was scheduled for intralesional triamcinolone injection (Figure
3A&3B).
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Figure 3 A) Patient #3’s initial scalp defect after Mohs measured 7 x 10.7cm.

B) The patient’s scalp defect five months after placement of BTM. The
site healed well, but patient wanted to receive a steroid injection for the

hypertrophic scar.
Surgical technique

Prior to inset of Integra or BTM, the wound bed must be
debrided of all non-viable tissue to ensure uniform vascularity
and optimize template incorporation. If there is exposed bone, a
water-cooled round diamond cutting burr is used to induce punctate
bleeding, which is critical when periosteum is absent or inadequate.
The skin substitute is trimmed to the size of the defect and secured
with 4-0 Monocryl sutures on a PS-2 needle, with tacking sutures
placed centrally to ensure full contact while avoiding folds in the
sheet.

After Integra inset, a sterile surgical sponge treated with antibiotic
ointment is sutured or stapled over the template as a bolster, which
the patient keeps dry for 4 to 7 days until removal in clinic. After
BTM inset, the sheet is treated with antibiotic ointment and covered
with a non-stick dressing; no bolster is required. The patient keeps the
dressing dry until removal in clinic at 4 to 7 days.

Discussion

DFSP of the scalp is a rare and challenging entity that demands
both oncologic rigor and thoughtful reconstructive planning. The
infiltrative growth pattern of DFSP, combined with the limited tissue
mobility of the scalp, frequently results in complex defects with
exposed calvarium and absent periosteum.'®!! Because scalp DFSP is
uncommon, there are no standardized reconstructive guidelines, and
the literature describing dermal substitutes as a primary or adjunctive
reconstructive modality in this setting remains limited.

Although existing reports describe the use of dermal substitutes in
staged reconstruction prior to skin grafting, reports describing dermal
substitutes as a definitive reconstructive modality—particularly BTM
facilitating complete healing by secondary intention—remain scarce.
The three cases presented here contribute to this limited body of
literature and highlight the versatility of both Integra and BTM in
scalp DFSP reconstruction. Integra is a bilayer with a silicone outer
layer that protects from infection while maintaining moisture and an
inner layer derived from bovine tendon collagen crosslinked with
chondroitin-6-sulfate.’*'> BTM is a synthetic polyurethane bilayer
with an outer sealing membrane and a biodegradable inner foam
matrix that acts as a scaffold.'®?* Both facilitate wound healing by
promoting the growth of a neodermis.!>2

Although STSGs remain a conventional method for reconstructing
large scalp defects, their use is associated with well-recognized
limitations. STSGs frequently produce suboptimal color and contour
match compared with the surrounding scalp, particularly in patients
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who have undergone multiple excisions or radiation.”! In addition to
hypopigmentation and scalp concavity, STSGs are prone to contraction
and alopecia, and their thinness and lack of adnexal structures
make subsequent hair restoration unpredictable.>?* In contrast,
dermal regeneration templates generate a vascularized neodermis that
more closely resembles native dermis and have been used successfully
as a recipient bed for hair micrografting.”* In our experience, BTM
in particular appears to offer a superior color match and less wound
contraction compared with STSG, making it an appealing option
when aesthetic outcome is a primary concern.”

In our practice, the choice between Integra and BTM
is guided primarily by the size of the defect and the extent
of calvarial exposure. Integra has been our preferred matrix for large
defects with substantial exposed calvarium and absent periosteum,
as its use in this setting is supported by a long clinical track
rd and numerous reports demonstrating reliable neodermis formation
when punctate bleeding has been induced via bone burring.?**” Our
first case, which involved a 63 cm? defect with significant bone
exposure in an active smoker, reflects these advantages. Despite the
unfavorable vascular environment, Integra integrated successfully,
and staged STSG resulted in complete epithelialization.

Conversely, BTM is our preferred substitute for defects with
preserved periosteum or limited 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.?® 3! Our third case illustrates that BTM can facilitate complete
wound closure by secondary intention without the need for skin
grafting, provided sufficient time is allowed for integration and
epithelialization. Although healing time with BTM may be longer
than with Integra or STSG,*? this tradeoff was acceptable given the
superior color match and reduced surgical burden. The second case
further demonstrates the versatility of BTM in the revision setting,
where it was used to improve contour and color match following a
prior STSG reconstruction, underscoring its utility not only as a
primary reconstructive tool but also as an adjunct in staged aesthetic
refinement.

It is important to note that dermal substitutes are not without
limitations. Potential complications include infection, delayed
integration, and higher cost compared with conventional
autografts.**> Additionally, BTM typically requires a longer time
to achieve full integration compared with Integra,*? which should be
factored into patient counseling and operative planning. Nonetheless,
in appropriately selected patients, these considerations are outweighed
by the benefits of reduced donor-site morbidity, improved pliability,
favorable color match, resistance to contraction, and the potential for
future hair transplantation into the regenerated neodermis.

Conclusion

This case series demonstrates that dermal substitutes, specifically
Integra and BTM, are valuable reconstructive tools for complex scalp
defects following Mohs surgery for DFSP. In our experience, Integra
performs reliably in large defects with substantial calvarial exposure
due to its robust evidence base and predictable neodermis formation,
even in the setting of unfavorable vascular conditions such as active
smoking. BTM offers distinct advantages including lower cost,
elimination of biologic hypersensitivity risk, superior color match,
and resistance to wound contraction compared with STSG, and can
facilitate complete wound closure by secondary intention without the
need for skin grafting in appropriately selected patients. These cases
highlight the importance of individualized reconstructive planning
based on defect size, depth, vascularity, and patient aesthetic goals.
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Further prospective studies with larger patient cohorts are needed to
provide definitive comparative data; however, both Integra and BTM
represent effective alternatives to traditional grafting techniques and
should be considered in the reconstructive armamentarium for scalp
DFSP.
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