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Case Report

400 Gramme on Skull Base and Face: Complete Removal
and Reconstruction
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Abstract

Background: Huge craniofacial tumors represent a surgical challenge not only for high risk of intraoperative damage of the brain
and sense organs of the face, but also for esthetical issues which may occur postoperatively. This surgery is riskier when these
processes are represented by massive compact bone such as osteomas. Case presentation: A young patient with huge disfiguring
osteoma of anterior skull base extended to sphenoidal, frontal, maxillary sinuses as well as in orbits benefit for a complete
removal with craniofacial reconstruction through a surgical teamwork including neurosurgeon, maxillofacial surgeon and
ophthalmologist; with an overt satisfactory cosmetic result. Preoperative planning is reported as well as the intraoperative
procedure and the postoperative reconstruction and follow up. Conclusion: Craniofacial osteoma represents a surgical and
cometic challenge for their resection. This resection is tailored through sophisticated devices such as preoperative 3D (3
dimension) printed model, intraoperative neuronavigation, and the use on custom-made bone. In place where this reported
patient is managed, these tools are unavailable. Thus, priority should be given to teamwork with accurate preoperative planning
and manually confectioned cranioplasty. Endoscopic approach for these processes gained more and more indication in the
resection of these craniofacial and skull base osteomas. Since this device require a learning curve, laboratory training for is
proper using as well as in microneurosurgery techniques is highly recommended. A hope is encountered though the humanitarian
implication of some organization and universities.
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1. Introduction

The incidence of craniofacial osteomas accounts for 0.4 to
1%. This are slow growing benign processes and are com-
monly discovered incidentally in small size osteomas. Giant
craniofacial osteoma defined as greater than 3 cm in diameter
or weighting more than 110 g are very rare and responsible for
brain and sense organs compression as well as esthetic dis-
order [1-3]. Surgery is challenging in these latter cases not
only for vital and functional result but also by maintaining a
cosmetic skull profile [3]. Some authors advocate partial
removal to avoid unacceptable complication in giant osteo-
mas [1]. High surgical platform and preoperative 3-D model
are sometimes requiring for an accurate resection and tailored
cranioplasty [3]. This case is reported to describe the surgical
technique and postoperative management of a giant cranio-
facial and Skull base osteoma with good cosmetic result in a
resource limited country with moderate platform and manu-
ally confectioned cranioplasty.

2. Case Report

This 17-year-old man without past medical history was
admitted in for a progressive right eye proptosis with hyper-
telorism associated to a painless mass growing at the right
medial canthus. He also complained for moderate chronic
headache and nasal obstruction. This was responsible for an
important disfigurement and negative social impact on the
patient. Physical examination showed a hard mass in con-
sistency, immobile and covered by normal skin at the level of
the medial canthus. This lesion results in a lateral deviation of
the right eye with an increased distance between the nasal
bridge and the medial canthus of the right eye. A smaller
lesion with the same feature was noticed at the superior part of
the medial canthus of the left eye with less important lateral
deviation of this eye and without proptosis. Both eyes dis-
played a limitation of their movement and right eye was
almost immobile. Computed tomography scan (CT scan)
revealed a craniofacial multilobulated bony mass extended
from the frontal sinuses to the right maxillary sinus in the
vertical axis; from one orbit to another in the horizontal axis
and occupying all the extend of anterior skull base till the
sphenoid sinus. This mass was measuring 8 Cm x 6 Cm x 8
Cm respectively (Figure 1). There was a compression of the
frontal lobe and an appearance of maxillary, frontal and
sphenoid mucocele. Visual acuity as well as fundoscopy was
normal.

Figure 1. Craniofacial CT scan showing a multilobulated bony
mass of the anté&ior skull base, extended to the sinuses, orbit and
nasal cavities.

2.1. Surgical Technique

2.1.1. Planning

A multidisciplinary team of neurosurgeons, maxillofacial
surgeon and ophthalmologist planed the surgical procedure
after discussion with the patient and his family.

This team strategized on the removal of the osteoma, which
was compared to a building on sagittal view. The ground floor
was constituted with one room represented by the maxillary
sinus and anterior skull base part. The first floor with two
rooms was represented by the frontal sinus part anteriorly and
the intracranial part posteriorly. Thus, 3 steps were drawn:
first of all, a removal of the frontal sinus part (anterior room of
the first floor); then disconnection of the intracranial part from
the skull base portion allowing its removal (Last room of the
first floor); finally, en bloc removal of the anterior skull base
part which was extended in the right maxillary sinus and more
than half of the right orbit (ground floor) (Figure 2).

17


http://www.sciencepg.com/journal/ijn

International Journal of Neurosurgery

http://www.sciencepg.com/journal/ijn

Figure 2. Surgical planning: Anterior room of the first floor (A),
posterior room of the first floor (B) and the ground floor (C).

2.1.2. Incision and Removal Procedure

The patient on general anesthesia was placed supine with
his head on horseshoes head holder. Preparation of the head
and the face was achieved. A bicoronal incision from tragus to
tragus allowed the exposition of frontal bone, which anterior
wall was thinned. A transfrontal sinus approach revealed
mucocele and two attached bony processes, one in each sinus,
with the left sinus part extending into the left orbit. This
frontal sinus part was removed with osteotome and gave
access to the intracranial part. This latter showed compression
on the frontal lobe and a blunt dissection detached its superior
surface from the dura matter, which was intact. Then a dis-
connection from the anterior skull base with an osteotome was
achieved. To realize a complete disconnection of the ground
floor part, an inferior palpebral approach to the right maxillary
sinus was done. This allowed its detachment from the walls of
the maxillary sinus and some outgrowth satellite smaller
osteomas extended toward the nasal cavity were removed.
Ultimately, the biggest part was removed en bloc. It should be
noted that the extension of this part from the right orbit to the
maxillary sinus had destroyed the floor of the orbit (Figure 3).

Figure 3. Intraoperative images showing mucocele (A), osteoma in
frontal sinuses (B), reconstruction of the floor of orbit (C) and
osteoma resection at the end of the surgery (D).

2.1.3. Reconstruction and Closure

A reconstruction of the floor of the right orbit was per-
formed with platinum mesh plate, then a skin closure of the
bicoronal and the inferior palpebral approach.

2.2. Cranioplasty and Operative Result

The patient was extubated at the end of the surgery and
transferred to the intensive care unit for 24 hours, then at the
regular hospitalization ward. Postoperatively, the propotosis
was changed into enopthalmos. However, there was a normal
visual acuity and oculomotricity on both eyes without neuro-
logical deficit. The lack of the frontal bone resulted in the
depression of forehead. Patient was discharged at hospital day 5
and six month later, a manually tailored cranioplasty with
acrylic cement was performed to close the frontal defect and
re-establish the normal curve of the forehead. Another 6
months follow up after cranioplasty showed an asymptomatic
patient with an overt satisfactory cosmetic result. Moreover, the
patient was more confident on himself with a positive psycho-
logical and social state on him and his family (Figure 4).

Figure 4. Post operative CT Scan showing a complet removal of the osteoma (A, B) with cranioplasty (C). preoperative picture (D) com-

patively to post operative shows the cosmetic result.
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3. Discussion

Primary orbital osteomas are extremely rare and most of
them are commonly paranasal sinus osteoma invasion [1, 4].
These sinuses site in descending order of frequency is; Frontal
(80%), ethmoid (15%), maxillary (5%), and sphenoid sinuses
(1%). Haddad et al propose a clinico-anatomic classification
based on the topographic distribution, the frequency and
symptomatology of cranial osteoma into four categories:
intraparenchymal, dural, skull base and skull vault [4]. This
case reported, was invaded all of the paranasal sinuses as well
as the orbits, the skull base, the cranial vault with great com-
pression on the brain parenchyma through the dura matter.
Giant osteomas are referred to be greater than 3 Cm in diam-
eter or 110 g in weight. Thus, this reported case weighting 400
g (near a half kilogram) with such extension is a giant crani-
ofacial osteoma. Small paranasal sinuses osteomas are often
incidentally found [1, 3, 5]. However, larger tumor can pre-
sent with mass effect or complications such as ophthalmo-
logical, sinus related or intracranial. Ophthalmological com-
plications are rare and consist of proptosis, diplopia, ptosis [6,
7]. Very rarely, visual loss and apiphoria can occur due to
compression of lacrimal sac by osteoma. Sinus related com-
plications of frontal osteoma include frontal sinusitis, muco-
cele and vacuum ‘sinus’ syndrome du to extension of osteoma
into the anterior cranial fossa through the posterior wall of the
frontal sinus or the cribriform plate, and can lead to pneu-
mocephalus, meningitis, or cerebral abscess [8-11]. The
patient in this reported case was suffering from unaesthetic
aspect proptosis, hypertelorism and nasal obstruction as
ophthalmological and sinus related complications respec-
tively. According to literature, a tumor with more than 50% of
bony orbit involvement is prone to cause irreversible visual
loss [1] as well as sphenoid or posterior ethmoid osteomas
result most of the time in orbital apex syndrome [12]. Albeit,
the right orbit involvement in this paper was greater than 50%
with an extension to posterior ethmoid and sphenoid; vision,
visual acuity and fundoscopy were normal. This may be
explained by the slow growing duration of the osteoma, the
hypertelorism and proptosis which may relatively decrease
the pressure on the eye ball. Indeed, the growth rang is re-
ported to be 1.66mm/ Year [1]. However, this normal vision
represented a huge stress for the postoperative outcome which
should be free of complication above all preservation of visual
function. Small paranasal sinuses osteomas can be easily
managed either endoscopically or by open surgery [1, 3, 5].
Surgery is recommended in cases of significant tumor growth
accompanied by the appearance of clinical symptoms, in-
volvement of orbit or anterior skull base and the resulting
complication [12-15]. The case reported in this paper was thus
eligible for surgery according to these above criteria and to
correct the cosmetic prejudice. Some authors reported endo-
scopic surgery for giant osteomas located into sinus [16-18].
Osteomas located near the frontal recess, and maxillary os-
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teoma located in the upper part of the maxillary sinus can be
treated via endoscopic approach [18, 19]. Based on statistical
analysis of literature data, Humeniuk-Arasiewicz et al con-
cluded that the average size of osteomas excised endoscopi-
cally and those removed by external approach does not differ
statistically, in case of osteomas located both in the ethmoidal
cell (p=0.2691) and the frontal sinuses (p=0.5891). The choice
of method in these latter cases appears to be independent of the
osteoma size and the decision is likely to be taken based on the
past experience of the surgeon, available equipment and
knowledge of different surgical techniques [5]. Whereas, mul-
ticompartmental osteomas such this case report should be
excised via external approach [20]. This may require a team
work like in this paper (Neurosurgeon, maxillo-facial surgeon,
ophthalmologist). Post-operative morbidity include meningitis,
subdural emphysema, brain abscess, nasal and sinus complica-
tions (epistaxis, septal perforation, chronic sinusitis, and mu-
cocele), ophthalmologic complication (epiphora, strabismus,
diplopia, ptosis, infection and even loss of vision), and poor
cosmetic outcomes. In the reported case carried by this paper a
complete removal was performed and the cosmetic result was
excellent with vision preservation despite a moderate enoph-
thalmos due to a removal of the osteoma at the posterior part of
the orbit. In developed countries, 3D printed model can be used
to plane the surgical approach and custom-made bone can is
usually used for cranioplasty. However, in resources limited
countries, a multidisciplinary preoperative discussion, an in-
traoperative team work and a manual confectioned cranioplasty
may lead to the same satisfactory result. Despite the commonly
solitary behavior of sino-orbital osteoma, surgeons should keep
into their mind a possible association with Gardeners’ syn-
drome, an autosomal dominant subtype of familial adenoma-
tous polyposis (FAP) characterized by multiple polyps in the
colon, with extracolonic soft tissues which may show a pro-
gression to malignancy in near 100%. In this case report, in-
vestigations about this condition were negative.

4. Conclusion

A complete removal of multicompartmental giant cranio-
facial osteomas remains gratifying when a good
post-operative outcome is achieved as well as in functional
and cosmetic field. To reach this result preoperative
3D-printed technology, accurate intraoperative resection
device such as neuronavigation guidance, and postoperative
custom-made bone is an effective armamentarium in high
income countries. The lack of these tools in low-income
countries can be balance with a multidisciplinary preoperative
and intraoperative teamwork associated with a post-operative
manually tailored cranioplasty with acrylic cement to restore
an optimal cosmetic profile. For localized even giant osteo-
mas (sinus, orbit.), many authors consider endoscopic resec-
tion to be the new modality of choice for resecting such
lesions [21]. Thus, every surgeon dealing with craniofacial
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osteomas should be trained to be comfortable in the mastering
of this endoscopic surgery. This requires laboratory training
in proper endoscope using and microsurgical technique. The
lack of lab for microneurosurgery training in low- and mid-
dle-income countries like in the environment of this patient is
being solved through the university of Wisconsin-Madison
microneurosurgery laboratory experience dramatically [22].
This kind of microsurgical and humanitarian project is a great

hope for laboratory training availability in these countries [23].

These labs are crucial for the training of young generation of
neurosurgeon and for research in skull base approaches and
vascular neurosurgery.
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