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Summary

Introduction: Before the discovery of antimycotics powerful enough
to penetrate the hair follicle, the use of X ray radiation was a world-
wide accepted method for scalp epilation as part of the treatment
for tinea capitis in children. More than five decades later, the con-
sequences of radiation in ringworm therapy became evident and
included high rates of recurrent and aggressive forms of non-mela-
noma skin tumors, brain tumors and meningiomas, as well as osteo-
radionecrosis. Scalp reconstruction presents a challenge due to the
unique anatomic characteristics of the scalp as well as tissue inelastic-
ity. Cases of bilaminar dermal regeneration templates applied directly
on dura in the literature are seldom described.

Case report: A male patient irradiated due to tinea capitis as a child,
presented at our institution for the management of multiple recur-
rent infiltrative basocellular carcinomas (BCC) and osteoradionecrosis
of the scalp. Severe skin atrophy affected all areas of the scalp except
for the forehead, which showed moderate atrophy. The patient had
multiple surgeries over the next few years due to the emergence of
new and recurrent BCCs as well as zones of osteoradionecrosis of the
scalp. Post-surgical defects were commonly reconstructed using local
fasciocutaneous flaps and skin autografts. Surgical site complications,
including partial flap necrosis or autograft loss, frequently followed
the procedures. After exhausting all reconstructive options by repeat-
ed previous surgeries, a post-surgical defect following ostectomy of
newly developed ORN in the occipital region was reconstructed us-
ing a dermal substitute applied directly on the dura and covered with
a skin autograft, in a two-step procedure. Due to a high perioperative
risk for general anesthesia, the intervention was performed under
local anesthesia with anesthesiologic monitoring. The postoperative
period was uneventful and the skin autograft had a 100% take.

Conclusion: The use of bilaminar dermal regeneration template In-
tegra” can be efficiently utilized for the reconstruction of full thick-
ness skin and calvaria defects in complex cases when all other recon-
structive methods are exhausted.
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INTRODUCTION

In 1950s, tinea capitis, commonly known as ringworm
or favus, was one of the most common fungal diseases of
childhood. Before the discovery of antimycotics power-
ful enough to penetrate the hair follicle, hair was physi-
cally removed by radiating the scalp before the applica-
tion of topical antimycotic ointments (1-4). Epilation via
X-ray radiation has been widely accepted as an efficient
treatment approach (1-4).

More than five decades later, the consequences of ra-
diation therapy for ringworm became evident. Malignan-
cies of the head and neck, including basal cell carcinoma
(BCC) and squamous cell carcinoma of the skin, thyroid
gland tumors, brain tumors and meningiomas, as well
as high rates of aseptic osteoradionecrosis (ORN), have
been associated with childhood irradiation due to ring-
worm infection (4-6).

In irradiated patients, a dose-dependent association
has been proposed, as well as a predisposition for the oc-
currence of multiple BCCs at a younger age compared to
general population (5). Another major issue is the poor
skin and underlying bone quality in terms of radiation in-
duced atrophy, which requires significant consideration
and surgical experience for the selection of the optimal
method of tissue defect reconstruction after surgical
tumor removal (7). In full thickness defects of the skin
and scull bones with exposed dura, the use of bilaminar
dermal template Integra’ placed directly on the dura is
rarely described in literature but it is an efficient method
of reconstruction in the challenging event when all other
options are exhausted.

Here we present our experience in reconstruction of
a full thickness scalp defect with exposed dura due to ag-
gressive recurrent bone invading BCCs as well as ORN,
in a patient who was irradiated due to tinea capitis as a

child.

CASE REPORT

A male patient, born in 1938, irradiated due to tinea ca-
pitis as a child, presented at our institution for the man-
agement of BCC of the scalp. The dose of irradiation was
unknown due to a lack of official protocols at the time.
In his medical history, two acute myocardial infarctions
were noted and the patient was being treated for chronic
obstructive pulmonary disease with corticosteroid ther-
apy. Severe skin atrophy affected all areas of the scalp
except for the forehead, which showed moderate atrophy.

The first occurrence of infiltrative subtype of BCC
localized in the right temporal region was at the age of
57. The tumor was removed down to the periosteum, and
the post-surgical defect was successfully covered by a
partial-thickness skin autograft. Five years later, two in-
filtrative BCCs emerged in the parietal region. Due to the

invasion of the periosteum, the tumor was excised along
with the external tabula of the parietal bone below the
tumor. After sufficient granulation tissue was obtained,
the defect was restored with a partial-thickness skin auto-
graft. One year after the procedure, a significant parietal
bone exposure in the anterior segment was present, with
only marginal exposure in the posterior segment. Tumor
recurrence was histopathologically excluded, and the di-
agnosis of aseptic bone necrosis was confirmed (Figure
1). The patient was lost to follow-up for several years due
to his poor overall health.

Figure 1. Patient presenting with significant bone exposure due to
osteoradionecrosis.

When the patient returned for examination, BCC lo-
calized parietally, anterior to the previous tumor, was no-
ticed as well as new zones of ORN. Due to bone invasion
by the tumor, the tabula externa of the parietal bone was
excised, and the defect was reconstructed with a local fas-
ciocutaneous flap harvested from the forehead. The sec-
ondary defect from the flap donor site was covered using
a Blair II skin autograft. The flap survived without com-
plications. The aseptic bone necrosis was managed by os-
tectomy and reconstructed with a Blair I autograft placed
on previously obtained granulation tissue. After 2 months
all wounded surfaces epithelized, however, after 6 months
new areas of boe exposure in terms of ORN were noted.
Wound swabs showed normal bacterial skin flora. The
patient was conservatively treated until the conditions for
surgery were met, and a Thiersch skin autograft was used
to cover the defect. Partial loss of the skin autograft was
found postoperatively. Simultaneously, additional areas of
ORN appeared in the occipital region.

Further occurrence of ORN in the occipital region
was managed by an ostectomy of the necrotic bone with a
subsequent exposure of dura. All reconstructive options
were exhausted by repeated previous surgeries, and the
patient’s overall health limited complex reconstructive
methods requiring general anesthesia. Thus, a post-surgi-
cal defect following ostectomy of newly developed ORN
in the occipital region was reconstructed by placing a bil-
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Figure 2. Integra® covering the defect after ostectomy. Severe skin at-
rophy is present in most regions of the scalp as well as previous surger-
ies, amplifying the obstacles limiting other reconstructive methods.

aminar dermal regeneration template Integra directly on
dura (Figure 2). In collaboration with the anesthesiology
department, the procedure was successfully done under
local anesthesia with anesthesiologic monitoring. After
3 weeks, the dermal template was successfully covered
with a Thiersch skin autograft (Figure 3).

Figure 3. After 3 weeks, Integra® was covered with Thiersch skin au-

totransplants with a 100% successful take in further recovery.

After each surgery, all tumor samples were sent for
histopathological verification with all reports verifying
complete tumor removal. Additionally, all samples ob-
tained from the surgeries of ORN were also sent for ex-
clusion of tumor recurrence and verification of avascular
necrosis.

In the following years, the patient occasionally pre-
sented with small wounds successfully managed conser-
vatively, while BCC did not occur. The patient died due
to cardiovascular disease at the age 80.

DISCUSSION

Full-thickness skin defects on irradiated scalp provide a
particular challenge for both the reconstructive surgeon
and the patient. These scenarios are made even more
difficult when the defect involves the cranium, exposing
the underlying dura. Before opting for the appropriate re-
constructive approach for the patient, localization, tumor
diameter, depth of invasion and type, risk of a recurrence,
as well as overall patients” health should be thoroughly as-
sessed (7,8). Radiation-damaged skin typically shows as
moderate or severe skin atrophy, clinically manifesting as
thinning of all skin layers, disappearance of skin append-
ages, hair follicles, sebaceous and sudoriferous glands,
poor vascularization and insufficient oxygenation, with
subsequent impairment of wound healing even after basic
excisions (9-11). With this in mind, the method of defect
reconstruction should be carefully chosen. Our patient’s
surgical therapy was followed by several complications at
the surgical site, such as partial flap loss or partial skin
autograft loss.

Dermal substitutes are described in literature as a
suitable option for reconstruction of defects following
burns, tumor resections, trauma, or radiation, particu-
larly in full-thickness defects including underlying bony
structures, when the use of a free flap is not possible (12—
15). Reports of application of Integra’ directly on dura is
scarce in literature, still several authors promote its suc-
cessful use in certain challenging cases (12,14-18). Leach
etal. supported the use of Integra’ for scalp skin and scull
bone defects, even in cases of severe fibrotic dura (12).
When compared to split-thickness skin grafting, the most
evident advantage of dermal substitutes is its larger and
more substantial coverage. Dermal substitutes combined
with split-thickness skin grafting can offer suitable tissue
coverage with better underlying structure protection and
are more useful to skin grafting alone in situations where
other reconstructive methods are not available (18). The
two-stage process of Integra® placement allows for a con-
trolled neodermis formation in a vascularly impaired set-
ting such as in tinea capitis patients. Additionally, Integ-
ra® is found to tolerate well the adjuvant radiotherapy in
oncologic patients (14).

Osteoradionecrosis is a severe complication of radi-
ation therapy for head and neck cancer, or tinea capitis
in this case (19,20). Radiation causes vascular damage in
irradiated bones, resulting in hypoxia and tissue necrosis
with clinical presentation ranging from minor, asymp-
tomatic areas of exposed bone that heal with conservative
care, to severe necrosis with pathologic fractures that re-
quire multiple surgical interventions and reconstruction,
like in our patient (18-20). Multiple ORNs of the parietal
and occipital bones presented an immense challenge for
our patient making successful reconstruction difficult
to accomplish. Severe skin atrophy affecting almost all
areas of the scalp, multiple previous surgeries, as well as
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the presence of multiple recurrent ORN limited the use
of local and regional skin flaps, while tissue expanding
in such patients is contraindicated. Additionally, an ul-
trasound Doppler examination demonstrated no blood
vessels appropriate to serve as a recipient blood vessel for
a microvascular flap. Given the challenges faced during
the usage of local flaps, as well as the inability of applying
distant flaps, we determined that the use of dermal sub-
stitutes would be an adequate choice.

Given the patient’s poor general health due to car-
diovascular disease and obstructive lung disease, which
increased the patient’s perioperative risk, high rate of
tumor recurrence, and multiple avascular necroses, a
two-stage bilaminar dermal template Integra” under lo-
cal anesthesia was the reconstructive method of choice
for full-thickness scalp and calvaria defect with ex-
posed dura. The benefits of this procedure include low-
er perioperative risks related to general anesthesia dura-
tion, as well as reduced morbidity of donor areas. In our
experience, this method of reconstruction of full-thick-
ness scalp defects should be recommended particularly in

patients who have undergone multiple surgeries and have
exhausted all other reconstructive options (16,17,21).
The downsides of using dermal substitutes covered by
skin autografts over local flaps include decreased resis-
tance, lack of skin appendages, and different skin color
and texture. If calvaria bone reconstruction is planned
in terms of artificial bone substitutes, dermal substitutes
cannot be applied. Additionally, the disadvantage of this
technique is the costly price of dermal substitutes such
asbilaminar dermal regeneration template Integra which
remains a barrier to its common utilization.

CONCLUSION

The use of bilaminar dermal regeneration template In-
tegra can be efficiently utilized for reconstruction of
scalp skin and calvaria defects in complex cases when all
other reconstructive methods are exhausted.
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UPOTREBA BILAMINARNIH ZAMENIKA DERMISA APLIKOVANIH DIREKTNO
NA DURU KOD PACIJENTA KOJI JE ZRACEN ZBOG TINEA CAPITISA - PRIKAZ

SLUCAJA

Milan Stoji¢i¢: 22, Milana Jurisi¢t, Maja Nikoli¢ Zivanovi¢!, Milan Jovanovi¢*2, Marina Stojanovi¢2?, Marko Jovi¢2, Jelena

Jeremic®?, Milana Marinkovic¢®

Sazetak

Uvod: Pre pronalaska antimikotika sposobnih da prodru
do folikula dlake, tretman tinee capitis kod dece zasni-
vao se na radijacionoj epilaciji poglavine, a potom apli-
kaciji tada dostupnih antimikotika kao i cink paste. Tacna
doza zracenja nije poznata, a posledice zracne terapije
postale su vidljive nakon vise od pet decenija u vidu po-
vecane ucestalosti nemelanocitnih tumora koze, tumora
mozga i mozdanih ovojnica kao i osteoradionekroze kod
ovih pacijenata. Rekonstrukcija poglavine predstavlja
izazov zbog anatomskih karakteristika regije kao i ne-
elasti¢nosti tkiva poglavine. Sluc¢ajevi upotrebe bilami-
narnih zamenika dermisa aplikovanih direktno na duru
u literaturi retko su opisani.

Prikaz slucaja: Muskarac koji je zracen u detinjstvu
zbog tinee capitis lecen je u nasoj ustanovi zbog mul-
tiplih, rekurentnih bazocelularnih karcinoma koze (BCC)
infiltrativnog tipa i multiplih zona osteoradionekroze na
poglavini. Tezak stepen atrofije koZe bio je prisutan na
skoro celoj poglavini izuzev na celu gde je bila prisutna
atrofija srednjeg stepena. Pacijent je u viSe navrata lecen

u nasoj ustanovi zbog de novo i recidiva BCC, novih kao
i recidiva BCC, i multiplih zona osteoradionekroze na ko-
stima poglavine. Defekti koji su nastajali nakon ekscizija
lezija rekonstruisani su kombinovanjem lokalnih fasci-
okutanih reznjeva i koznih autotransplantata. Ucesta-
lost komplikacija u vidu parcijalne nekroze flapa ili lize
koznih autotransplantata bila je relativno visoka. Nakon
$to su iscrpljene druge terapijske opcije, odluceno je da
se zaostali defekt pune debljine mekih tkiva i kosti na-
kon uklanjanja osteoradionekroze rekonstruise bilami-
narnim zamenikom dermisa koji je postavljen direktno
na duru, a nakon tri nedelje pokrije koznim autotran-
splantatima (u drugom aktu). Imajuci u vidu znacajne
komorbiditete, operacija je izvedena u lokaloj anesteziji
pod nadzorom anesteziologa. Postoperativni period je
protekao bez komplikacija.

Zaklju¢ak: Upotreba bilaminarnih zamenika dermisa je
efikasna metoda za rekonstrukciju defekata pune deblji-
ne poglavine i kosti lobanje, u slu¢ajevima kada su druge
opcije iscrpljene.

Kljucne reci: Tinea capitis, atrofija koze, osteoradionekroza, bazocelularni karcinom koze, bilaminarni zamenici dermisa.
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