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Summary: The reconstruction choice of scrotal defects after Fournier gangrene has
been routinely based on the reconstructive ladder. Defects are usually managed with
either skin-grafting or regional flaps to achieve testicular coverage. However, skin
grafting done directly to testes may lead to chronic pain issues, and skin flaps can
potentially be too thick to achieve good temperature control for spermatogenesis.

We present the first reported case of total scrotal resurfacing after Fournier gan-
grene in a 48-year-old patient with NovoSorb Biodegradable Temporizing Matrix.
The patient showed a good cosmetic outcome with no residual pain issues. Further
research is recommended to further investigate the long-term effects of scrotal
reconstruction with Biodegradable Temporizing Matrix. (Plast Reconstr Surg Glob Open
2024; 12:¢5726; doi: 10.1097/GOX.0000000000005726; Published online 8 April 2024.)

crotal reconstruction has been traditionally achieved

with skin grafting techniques before the discovery of

perforator-based thigh flaps and is often done directly
onto bare testes after soft tissue loss from necrotizing skin
infections. Some surgeons have buried the exposed testes
into thigh pouches to allow for a more uniform wound bed
for skin grafting. However, burying the testes can result in
poorer fertility and body image outcomes.' Several skin
flap designs have been reported to create a neoscrotum to
house the exposed testes.> However, they can be signifi-
cantly bulky and less aesthetically pleasing if the patient is
overweight. Testicular temperature regulation may also be
affected if the soft tissue is too thick.” The advances in tissue
bioengineering have made it possible to reconstruct com-
plex wounds with tissue substitute adjuncts.® We present the
first reported case of a novel total and penile shaft scrotal
reconstruction with NovoSorb Biodegradable Temporizing
Matrix (BTM) (PolyNovo Biomaterials Pty Ltd, Port
Melbourne, VIC, Australia) on a 48-year-old patient after a
severe life-threatening case of Fournier gangrene.

A 48-year-old man initially presented with sepsis from a
testicular source. His lactate on presentation was 6.9 with
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a white cell count of 9.7 and a Creactive protein of 304.
Further testing revealed a significantly elevated procalci-
tonin level of 406, suggesting a bacterial sepsis. Shortly
after arrival, he went into pulseless electrical activity car-
diac arrest despite aggressive resuscitation with broad-
spectrum antibiotics. Return of spontaneous circulation
was achieved and he was promptly brought to theaters for
urgent debridement by the urology team and subsequently
admitted to the ICU for high vasopressor support. He had
a history of poorly controlled type 2 diabetes, coronary
artery disease, and a casual smoking history.

Tissue samples from serial debridement had grown
Streptococcus pyogenes. Our team was subsequently pre-
sented with the challenge of reconstructing his defect
with complete circumferential soft tissue loss around the
penal shaft and both testes with exposed tunica albuginea
(Fig. 1). Unfortunately, the resultant wound bed had min-
imal granulation tissue around both testes and the penile
shaft to be reconstructed with a skin graft. The patient’s
preference for not having the testes buried for body
image issues and temperature regulation for fertility were
considered. After laparoscopic diverting loop sigmoid
colostomy to prevent fecal soiling of the wound bed, we
performed a novel reconstruction with complete scrotal
resurfacing using a synthetic BTM to avoid the need to
bury the exposed testes in a thigh pouch (Fig. 2). (See
figure, Supplemental Digital Content 1, which shows the
templating of the BTM mold and the application of the
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Fig. 1. Photograph of defect with complete scrotal and circumfer-
ential penile shaft soft tissue loss.

Fig. 2. Application of BTM to scrotal and penile defect.

BTM to the wound bed. http://links.lww.com/PRSGO/
D140.) A vacuum-assisted closure (VAC) device was placed
over the BTM to assist in integration of the matrix into the
soft tissue by shaping the VAC foam to form a cradle for
the neoscrotum, and the shaft was dressed in handheld
traction. His first dressing change after 7 days revealed
complete matrix adherence to the wound bed with no
signs of residual infection.
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Fig. 3. Split skin grafting of delaminated BTM on scrotum and
penile shaft.

Fig. 4. Mature skin graft on neoscrotum and penile shaft with
good cosmetic results.

The polyurethane sealing membrane on the BTM was
delaminated at week 6 after application; the neodermis
was grafted with a split-thickness skin graft (Fig. 3) and
dressed with a VAC. Complete graft-take was seen after
7 days. Figure 4 demonstrates a mature graft at 12 weeks
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after the initial application of the BTM. Although he
developed traumatic hypospadias due to traction injury
from the long-term catheter, the patient was not bothered
by it and was referred to an urologist for repair. The final
reconstructive result had a good cosmetic outcome and
the patient was able to achieve an erection without pain.

DISCUSSION

When faced with the challenge of reconstructing a
scrotal defect, we must consider the defect size, tissue
availability, patient preferences, and long-term sequelae
of our reconstruction options. Current literature has
suggested various techniques to reconstruct the scrotum
based on the basic plastic surgery principle of the recon-
structive ladder.! In extreme cases, orchidectomy and
secondary wound closure have been reported to achieve
tissue coverage, as described by Bhatnagar and his group
in 2008.” However, they also noted that orchidectomy and
thigh pouches should be avoided in young patients due to
cosmetic and fertility implications.

Flap coverage remains the mainstay of scrotal recon-
struction based on the systematic review conducted by
Karian et al with a pooled patient number of 128 (30.1%),
followed by split-thickness skin grafting with a total of 96
patients (22.6%) out of 16 included studies.' Split skin
grafting can potentially lead to chronic pain issues. Akilov
et al described a patient who eventually required ipsilat-
eral orchidectomy due to chronic pain after a split skin
graft reconstruction on his testes.® Conversely, skin flaps
and thigh pouches can also disrupt the temperature reg-
ulation of testes, resulting in impaired spermatogenesis.
Wang et al reported that a temperature of 2-8°C lower
than the body’s core temperature is required for healthy
spermatogenesis.” As such, temperatures of scrotal recon-
struction with thick flaps are likely to be higher than this
requirement.

Other bovine dermal matrices have been used previ-
ously to reconstruct partial scrotal defects.” However, these
matrices are of biological origin and may be susceptible to
higher infection risks. In comparison, BTM is purely made
of synthetic biodegradable polyurethane that is nonpyo-
genic.'”!" The resultant BTM neodermis can also prevent
secondary contractures caused by split skin grafts, as seen
in complex burn wounds. '

Through our experience, we believe that a long-term
catheter is usually not required after the BTM has initially
integrated into the wound bed, and the patient can be
transitioned to simple dressings from VAC dressings at
week 2 after application. This will reduce the risk of devel-
oping traumatic hypospadias from long-term catheter use.

CONCLUSIONS
BTM is a safe and effective alternative scrotal recon-
structive option that can provide good cosmesis and avoid
temperature regulation issues that may affect spermato-
genesis even in large tissue defects involving the entire
scrotum.

Total Scrotal Resurfacing with NovoSorb BTM

Further research looking at long-term spermiogen-
esis and testosterone level is recommended on the use of
newer synthetic biodegradable matrices, like BTM in our
case, for complex reconstruction after Fournier gangrene,
to quantify the functional outcomes of synthetic scrotal
reconstructions objectively.
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