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Application into clinical practice of a minimally invasive surgical approach to
the removal of hyperostotic cranioorbital meningiomas.

This publication is based on the analysis of a clinical case of 49-year-old woman
with exophthalmos, and the absence of neurological deficits. A non-standard
approach to remove a cranio-orbital hyperostotic meningioma through a
minimally invasive orbito-zygomatic approach was used.

The main principle of proposed surgical approach was to remove first the
hyperostosis, followed by the areas of dura mater involved by the tumor,
according to the "outside-in" principle. According to the intraoperative process
and the results of MRI control, it was possible to achieve total removal of both
the affected dura mater and the hyperostotic lesion.

The minimally invasive transorbital approach opens a wide corridor for surgery
of the para and retroorbital space and allows using the "outside-in" method, to
remove not only hyperostosis but also the area of damage to the dura mater.
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Introduction

Meningiomas are the most common primary tumors
of the central nervous system (CNS), accounting for
about one-third of all primary tumors of the brain and
spinal cord [1].

The incidence of meningioma progressively
increases with age. The average age at diagnosis is 65
years. Meningiomas are more common in women, with
a female-to-male ratio of 2-3:1 [2].

En plaque meningiomas account for 2-9% of all
meningiomas [3]. This is a special type of meningiomas
that infiltrate the dura mater diffusely, forming a thin
layer that precisely follows the contours of the inner
surface of the skull. The term "en plaque" was first
used by Cushing and Eisenhardt [4, 5] to describe
this special type of growth, distinguishing it from
the more common exophytic type. These tumors are
characterized by invasion into the adjacent bone,
leading to the development of distinct hyperostosis.
Although bony hyperostosis is a well-known feature
of all types of meningiomas, in plaque meningiomas,
bone invasion is much more intense and results in
clinical manifestations. This is particularly evident in
meningiomas of the greater wing of the sphenoid bone,
which typically present with progressive exophthalmos.
Hyperostotic bone should be considered as part of the
neoplastic process, as the pathology demonstrates
invasion of meningiomatous cells into Haversian canals
[6]. Standard surgical approaches for removing such
neoplasms are the pterional and FTOZ approaches, but
significant trauma and cosmetic defects after surgery
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induce the search for more gentle and minimally
invasive tactics.

Case report

A female patient born in 1973 presented with
complaints of protrusion of the left eye. Previously
she consulted an ophthalmologist, no abnormalities
were detected in visual organ. Magnetic resonance
imaging (MRI) of the brain with intravenous contrast
was performed, revealing a hyperostotic meningioma
of the greater wing of the sphenoid bone on the left
with deformation of the left orbit and secondary
exophthalmos (Fig. 1). The patient underwent surgery
using a minimally invasive orbito-zygomatic approach
with total resection of the affected area of the sphenoid
wing and subsequent brow ridge plasty.

Method description

A linear incision of approximately 4 cm in length was
made in the area of the left eyebrow. The frontal and
zygomatic bones were exposed.

Using a bone saw, the frontal process of the
zygomatic bone and partially the brow ridge were
removed (Fig. 2). Holes for screws, which would secure
the bone flap to minimize cosmetic defects, were
pre-marked. The bone tissue with altered structure was
immediately visualized.

Using dynamic retraction of the orbital soft tissues
on one side and the temporal muscle on the other,
gradual drilling (with a high-speed microdrill) of the
altered bone was performed until visualization of the
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basal dura mater of the frontal and temporal poles,
which served as the locus of tumor growth (Fig. 3). The
dura mater of the temporal pole was coagulated, then
microsurgically dissected within the unaltered tissue,
allowing for total removal of the neoplasm (Simpson
grade 1) (Fig. 4).

The dura mater defect was closed with a piece of
fascia lata and sealed using BioGlue adhesive (Fig. 5).

To prevent enophthalmos, the bone defect was lined
with layers of adipose tissue from the lateral surface of
the thigh and also sealed with BioGlue adhesive. The
bone flap was fixed with a titanium plate and microscrews
(Fig. 6). The wound was closed in layers with a cosmetic
suture.

The patient was activated on the day of surgery.
There was no postoperative neurological deficit.
Moderate periorbital edema was observed, which

Figure 1. MRI. Extracranial neoplasm of
the temporal pole and hyperostosis with
orbital deformation
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regressed by the 5th day. The patient was discharged
3 days after the surgical intervention. A follow-up brain
MRI was performed the next day after the surgery,
revealing no residual neoplasm or hyperostosis (Fig. 7).

A follow-up examination was conducted after 3
months. The exophthalmos has regressed, palpebral
fissures were fully symmetrical, and there were no
neurological symptoms (Fig. 8).

Discussion

Despite the fact that en plague meningiomas with
hyperostosis account for only 2-9% of all meningiomas,
they remain a challenge in neurosurgery. Although the
soft tissue component of tumors is usually small, the
bony hyperostosis extending into the orbit, potential
invasion of the cavernous sinus, and extension into
the infratemporal region pose challenges for achieving

Hikroskop

Figure 2. Use of a bone saw for delicate removal of the brow ridge

Figure 3. Stepwise removal of bone and
soft tissue components of the neoplasm
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i / : f' Figure 4. Defect of the dura mater
""‘M_ after total removal of the neoplasm

Figure 5. Sealing of the dura mater
defect with BioGlue adhesive

Figure 6. Fixation of the bone flap
with a titanium plate
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Figure 7. Follow-up MRI 24 hours after
the operation

Figure 8. Regression of exophthalmos

at the follow-up examination. The patient
gave written informed consent to publish
the full face photo without anonymisation

total resection. The goal of surgical intervention is not
only total resection of the soft tissues of intracranial
tumor but also resection of the hyperostotic bone, which
contains meningioma cells within the Haversian canals,
serving as potential sites of recurrence [7, 8].

Countless surgical approaches for resecting this type
of meningioma have been described, with the primary
aims being improvement of proptosis and optic nerve
decompression [9]. The extension of meningiomas
into the cavernous sinus and involvement of the ocular
musculature preclude complete resection due to the risk
of visual function loss. Some authors prefer subtotal
resection with postoperative radiotherapy [10]. However,
there is no consensus on the benefit of radiotherapy in
skull base lesions, especially with bony extensions, as in
the case of spheno-orbital meningiomas [11, 12].
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In a study conducted in 2021, it was concluded
that adequate and meticulous drilling of the lateral
and/or superior walls of the orbit, removal of any
intraorbital pathological soft tissue components,
and all available hyperostotic bone are key factors
contributing to complete resection and regression of
proptosis. Postoperative complications identified in
this study included visual impairment, hemiplegia,
ophthalmoplegia, facial numbness, hematomas,
and trigeminal nerve injury [13]. Hence, the use of
surgical techniques that ensure atraumatic, complete
removal, and absence of cosmetic defects was our
primary goal. The technique of minimally invasive
orbito-zygomatic approach has several advantages
over traditional surgical tactics, primarily cosmetic and
atraumatic. Considering the characteristics of en plaque
meningiomas, particularly the pronounced hyperostosis
of the adjacent bone, this method entails step-by-step
removal of the tumor, starting from the hyperostosis
rather than the asymptomatic soft tissue component.
Therefore, we propose to call this technique "outside-in".
Additionally, such a direction of removal provides
complete and constant control during surgery over
intra-orbital structures, minimizing the risk of iatrogenic
injury. However, the minimally invasive approach is
feasible only in cases of limited intradural involvement.

Conclusions

The use of minimally invasive transorbital approach
using the "outside-in" technique for resection of
cranio-orbital hyperostotic meningiomas is a safe and
convenient method of surgical treatment.
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