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Abstract

Scalp tissue defects may arise secondary to trauma or tumor resection. Dermal and epidermal
matrices provide an important reconstructive alternative for complex scalp defects with ex-
posed bone by promoting vascularization and granulation tissue formation. Depending on the
size of the defect, biodegradable temporizing matrices may be applied either as a two-stage
procedure in combination with skin grafting or as a single-stage treatment. A 9-year-old male
patient presented with a scalp tissue defect measuring 6 x 8 cm with exposed bone following
a motor vehicle accident. After debridement of devitalized tissue at the wound margins, a
biodegradable temporizing matrix was applied simultaneously. Weekly follow-up evaluations
demonstrated progressive color changes within the matrix. At the end of five weeks, sufficient
granulation tissue formation was observed beneath the matrix. The outer layer of the matrix
was removed, and a split-thickness skin graft was applied to the wound bed. Biodegradable
temporizing matrix application facilitates staged reconstruction of scalp defects, particularly in
pediatric patients, without the need for complex surgical procedures. It supports reconstructive
planning by enabling sequential use of reconstruction steps and represents a safe and effec-
tive adjunct in scalp reconstruction.
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Introduction

calp defects are difficult-to-man-
Sage reconstructive defects due to the
anatomical characteristics of the scalp
and its limited tissue elasticity, and they
commonly occur following trauma, tumor
resection, or pressure injuries.!! In scalp
defects larger than 3 cm, primary closure
is often not feasible, particularly in areas
with exposed bone, and inadequate cov-
erage significantly increases the risk of

osteomyelitis and chronic wound forma-
tion.=?! In recent years, biodegradable tem-
porizing matrices have gained increasing
popularity by enhancing vascularization
and granulation, thereby expanding re-
constructive options for such defects.

The biodegradable temporizing matrix
(BTM; NovoSorb®, PolyNovo Ltd., Port
Melbourne, Australia) is a fully synthetic
polyurethane dermal substitute that func-
tions as an inert scaffold, promoting an-
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giogenesis and granulation tissue formation over wound
beds unsuitable for immediate skin grafting, such as
those with exposed tendon or bone.!*!

Once sufficient granulation tissue development is
achieved, as determined clinically, the outer sealing
membrane may be removed. Depending on defect size,
BTM can be used either as a two-stage reconstruction in
combination with split-thickness skin grafting or as a
standalone treatment. In this study, we present a success-
ful reconstruction of a post-traumatic scalp defect using
a biodegradable temporizing matrix. BTM offers a safe
and effective solution for scalp reconstruction without
donor-site morbidity associated with flap surgery.

Case Presentation

A 9-year-old male patient was admitted to our clinic fol-
lowing an in-vehicle traffic accident. Physical examina-
tion revealed a scalp defect measuring approximately 6
x 8 cm with exposed bone and associated periosteal loss
(Fig. 1). Foreign bodies within the right frontoparietal
defect were irrigated and removed, followed by thor-
ough debridement of devitalized tissue. Bacterial tissue
cultures obtained from the wound bed before BTM ap-
plication showed no bacterial growth, and there were no
clinical signs of active infection. The biodegradable tem-
porizing matrix was trimmed and shaped according to
the defect size and applied in accordance with the man-
ufacturer’s instructions, ensuring that the appropriate
surface contacted the wound bed.

The silicone sealing membrane was left externally and
secured to the surrounding healthy skin using skin sta-
ples, ensuring full contact of the matrix with the wound
base. Weekly wound assessments were performed (Fig.
2). No signs of hematoma or infection beneath the ma-
trix were observed. At the end of the fifth week, char-
acteristic color changes were noted, and removal of the
outer membrane revealed complete coverage of the ex-
posed bone with well-vascularized granulation tissue. A
split-thickness skin graft harvested from the right thigh
was applied to the wound bed. Postoperative follow-up
demonstrated complete graft take without any evidence
of graft loss (Fig. 3).

Discussion

Reconstruction of scalp defects is guided by the stepwise
application of the reconstructive ladder.”! The choice of
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Figure 1. Scalp defect measuring approximately 6 x 8 cm with exposed
bone and associated periosteal loss.

Figure 2. Silicone sealing membrane was left externally and secured to
the surrounding healthy skin using skin staples.
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Figure 3. Postoperative follow-up demonstrated complete graft take
without any evidence of graft loss.

reconstructive method depends on defect size, depth,
the presence of periosteal or bone exposure, surrounding
tissue laxity, and patient-related factors. Small scalp de-
fects may be managed with primary closure, secondary
intention healing, or local flaps; however, larger and
more complex defects may require skin grafting, tissue
expansion, regional or free flap reconstruction, or staged
reconstruction using dermal substitutes.

In extensive defects with exposed bone, flap surgery may
be disadvantageous due to prolonged operative time and
donor-site morbidity.*! These concerns are particularly
relevant in pediatric patients, where donor-site morbid-
ity during growth may result in physical deformities and
functional limitations later in life.

Biodegradable temporizing matrix offers an alternative
treatment option in high-risk or complex cases due to
its low infection rates, ease of application, and capacity
for staged reconstruction.’! Complex avulsion injuries
caused by dog bites or mechanical trauma may involve
extensive tissue loss that is difficult to reconstruct even
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with free flaps. In such cases, BTM provides effective
wound coverage without donor-site morbidity. Patel et
al.® reported successful BTM use in a 3-year-old patient
with near-total scalp avulsion involving 80% of the scalp
and exposed bone, followed by split-thickness skin graft-
ing.

Similarly, Calderbank et al.*! presented a case series of
13 lesions in 12 patients with post-oncological scalp de-
fects successfully reconstructed using BTM. The number
of reports supporting successful use of biodegradable
dermal matrices continues to increase. Additionally, sev-
eral studies indicate that BTM facilitates dermal matrix
formation and may reduce the risk of excessive scar for-
mation.”)

In the present case, BTM use resulted in effective recon-
struction within a short time frame. The patient was
followed on an outpatient basis between stages, with
moist dressings applied to the external surface; no ma-
trix replacement was required. In cases of hematoma or
infection beneath the biodegradable layer, removal of
the matrix may be necessary. While hematomas may be
managed by temporary removal and reapplication after
hemostasis, infected matrices infiltrated with purulent
material should be removed, followed by debridement
and reapplication after antibiotic irrigation.!®!

In hair-bearing scalp regions, the use of BTM and skin
grafts may result in alopecia, potentially leading to aes-
thetic dissatisfaction, particularly in pediatric patients.
Secondary reconstruction using tissue expanders or hair
transplantation may be considered.[9] Tissue expansion
is planned for the present patient. By promoting robust
granulation tissue formation and allowing outpatient
follow-up, BTM has emerged as an effective and reliable
treatment option for scalp defects with exposed bone. >3]

This case demonstrates that biodegradable temporizing
matrix may be an effective and reliable option for staged
reconstruction of pediatric scalp defects with exposed
bone after adequate debridement and infection control.
By supporting the formation of a vascularized neoder-
mis, BTM provided a suitable wound bed for subsequent
split-thickness skin grafting. In selected cases where lo-
cal or free flap options are limited by patient age, defect
characteristics, donor-site morbidity, or technical com-
plexity, two-stage reconstruction with BTM may be con-
sidered a valuable alternative within the reconstructive
algorithm.
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