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printing model is utilized in autologous cranioplasty.
Further studies are needed to verify the effectiveness
of 3D printing technology in autologous cranioplasty.
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including infection and allergic reaction, and its use
should definitely be avoided in the case of children,
whose bones have not yet stopped growing. In the
case of the sixteen-year-old patient in this study, while
alloplastic cranioplasty was possible, as the growth of
the skull bone was nearly complete, the patient and
his guardian decided upon autologous cranioplasty.
In cases of large autologous cranioplasty, such as the
one reported in this study, using a patient-specific 3D
model as a preoperative procedure can have several
advantages. First, donor site complications can be
reduced by performing a simulated operation using
the 3D model in advance. Respiratory complications
that can occur in split-rib cranioplasty can also be
reduced with minimal rib resection. Second,
aesthetically satisfactory results can be achieved. If
resection is performed after preoperatively
determining the ideal rib portion that best matches
the defect's curvature through a 3D model, the
surgeon can find the ideal portion of rib bone that
will cover the skull defect.
Medical limitations can be overcome when new
technology is introduced. Rapid advances in 3D
printing technology have positively affected its
application in the field of cosmetic surgery. Using
various patient-specific 3D models in alloplastic
cranioplasty addresses a number of limitations for
various procedures. However, the application of 3D
printing technology in autologous cranioplasty is
limited. This study reports notable results when a 3D
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Neurological tumors pose considerable challenges
from the point of view of diagnosis and therapeutic
management. Their location makes them difficult to
study and to approach surgically, especially when
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they are located within the skull or in the spinal canal.
In contrast, skin tumors tend to be easier to identify
and to approach surgically. We report the case of a
patient with a neurological tumor that behaved like a
skin tumor: a cutaneous meningioma secondary to a
skull fracture.
A 51-year-old male with a history of a motorcycle
accident that caused a skull fracture in the left
temporoparietal region 15 years previously was
referred to our outpatient clinic. He presented with a
tumor that had increased in size over the previous
four years in that area (Fig. 1A). A biopsy of the
tumor revealed a cutaneous meningioma. An imaging
study using magnetic resonance imaging (MRI)
showed encephalomalacia with discrete foci of
reactive gliosis in the frontal, medium, and temporal
left gyrus. A left temporoparietal fracture, which may
have been old, was identified, as well as a
24 × 38 × 39-mm mass of extracranial soft tissue
reaching the skin (Fig. 1B). No infiltrations of the
underlying bone or intracranial components were
observed.
A bloc resection was performed, including a skin
segment infiltrated by the tumor, the aponeurotic
galea, the temporal muscle, and cranial periosteum,
without affecting the bone (Fig. 2A). A paresis of the
frontal branch of the left facial nerve was identified
during follow-up in our outpatient clinic. An
electrophysiological study was requested two months
after the surgery, and a partial axonal injury was
observed in the frontal branch of the left facial nerve,
showing signs of reinnervation.

A histological study revealed multiple nests of
elongated cells exhibiting a swirling pattern and with
little nuclear pleomorphism. The tumor displayed an
infiltrative character, infiltrating adipose tissue and
muscle tissue (Fig. 3). It was located less than 1 mm
from the deep surgical margin. An
immunohistochemical study was performed, and the
tumor cells tested positive for vimentin, epithelial
membrane antigen (EMA), and progesterone. MIB-1
proliferation index was approximately 3% of the total
cell volume.
Seven months after surgery, the patient remains
asymptomatic and has regained full mobility of the
left frontal muscle (Fig. 2B).
Meningiomas are the most common tumors of
neurological origin in adults, accounting for 15%–
30% of all intracranial neoplasms [1]. They most
commonly present intracranially. Extracranial
meningiomas represent 1%–2% of all meningiomas
[2]. The ectopic location of these tumors outside the
central nervous system can result from the direct
extension of intracranial tumors through the
foramina, metastatic meningiomas, or meningiomas
of primary origin.
Within primary ectopic meningiomas, cutaneous
meningiomas are a rare anatomical variant. In 1974,
Lopez et al. [3] classified cutaneous meningiomas
into three groups The first group (type I) is
congenital. It presents at birth and usually appears on
the scalp and paravertebral skin. It is caused by
ectopic arachnoid cells trapped in the dermis and
subcutaneous tissue during embryonic development.

Fig. 1.

(A) Skin tumor in the
temporoparietal region.
(B) T2-weighted magnetic
resonance imaging. The tumor
is hyperintense relative to the
gray matter.
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Fig. 2.

(A) Bloc resection of the tumor in the left parietal region. A skin segment was included
due to infiltration. (B) Seven months after the tumor excision.

The second group (type II) consists of meningiomas
extending to the skin through contiguity. They tend
to appear in areas surrounding the eyes, ears, nose,
and mouth. It has been hypothesized that they are
formed by the remnants of arachnoid cells that
extend through the cranial and spinal nerves [1]. The
third group (type III) comprises meningiomas that
have spread to the skin from intracranial tumors,
traumatic defects, or surgical procedures. These
tumors are more common in adults.
It has been postulated that post-traumatic
cutaneous meningiomas appear due to the
interruption of the craniofacial bone structures and
the underlying meninges, leading to meningeal tissue
migration within the dermis and resulting in a tumor
some years later [2]. In our case, we observed a
cutaneous meningioma belonging to type III
according to Lopez’s classification. Type III tumors
are uncommon, although some cases of posttraumatic cutaneous meningioma have been reported
in the literature [2,4,5].
Although the first group is composed of congenital
tumors, they generally are not diagnosed until some
years have passed. The mean age for the diagnosis of
tumors belonging to the second group is 48 years,
and 54 years for type III. The female-to-male ratio is
4:5. Pregnancy has been associated with tumor
growth, in relation to baseline hormonal disorders.
In most cases, these tumors appear as firm
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subcutaneous nodules. They are usually painless, but
some cases have been reported in which the patient
felt local pain. They can cause bone erosion and cystic
cavities. Type II tumors can produce cranial nerve
disorders.
The preferred imaging modality for these tumors is
MRI, in which these tumors appear isointense relative
to the gray matter on T1-weighted images and
hyperintense on T2-weighted images [2].
The treatment of choice is surgical resection. The
prognosis depends on the type of tumor. Type I
tumors have a good prognosis after surgical resection,
and cases of recurrence have not been documented.
Type II and III tumors have less favorable prognoses,
especially type III tumors with intracranial
involvement. In our case, the patient remains free of
signs of recurrence seven months after surgery.
Therapies using vascular endothelial growth factor
and platelet-derived growth factor inhibitors are
currently under investigation. In cases where
complete resection is not possible, radiotherapy may
be indicated.
The histological study of these tumors shows
spindle-shaped cells with round nuclei arranged in
small clusters. Immunohistochemical assays are
positive for vimentin and epithelial membrane
antigen, and negative for cytokeratin, S-100 protein,
CD31, CD34, and actin [1].
In conclusion, cutaneous meningioma is a rare
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Fig. 3.

Histological study (H&E,
× 100). Multiple nests of
elongated cells are found,
with a swirling pattern
and with little nuclear
pleomorphism.
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neurological tumor that presents as a skin tumor. This
kind of tumor must be considered in patients with
previous craniofacial fractures. The diagnosis requires
an initial imaging study to confirm the intracranial or
extracranial origin of the tumor. For this reason,
preoperative MRI helps ensure that complications
during the surgery are avoided.
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The need for free tissue transfer to cover defects of
the lower legs has been increasing due to the rise in
the number of diabetic patients and traumatic
injuries, and free tissue transfer has therefore become
more popular over the past few decades. It allows for
the transfer of well-vascularized tissue to the wound
site in a single stage, which leads to early ambulation
and improved quality of life. Free tissue transfer has
frequently been used to treat defects in the lower
extremity associated with trauma, but it has been
performed with more reluctance in patients with
vascular disease due to the lack of recipient vessels
and the poor general condition of such patients,
which interferes with prolonged anesthesia. If no
acceptable recipient vessel is present in the wounded
leg, cross-leg free flaps are available in the extremities.
Selecting vessels in the contralateral lateral limb to
cover the ipsilateral defect can play an effective role in
providing sufficient blood circulation to the
transferred tissue [1-3]. The flap-sharing technique
was employed in the reconstruction of two feet
wounds due to atherosclerosis, using one flap and a
single recipient vessel in the foot to minimize the
operation time under general anesthesia.

