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ABSTRACT

Fibrous dysplasia (FD) is a benign fibro-osseous lesion characterized by fibrous stroma and osseous tissue. Although typically considered a
slow-growing condition with eventual stabilization, exceptional cases have been reported that challenge this notion and present clinical sce-
narios that require urgent treatment. A case of a patient with a history of FD who presented with acute neurological deterioration is presented.
Imaging revealed a mass originating from the maxillary sinus that extended through the ethmoid cells and sphenoid sinus and subsequently into
the intracranial space via the lateral craniopharyngeal canal (Sternberg's canal), causing pneumocephalus and a shift in midline structures. The
patient underwent a surgical procedure to remove the mass and reconstruction of the skull base. Caldwell-Luc approach and endoscopic nasal
surgery were combined for excision, and reconstruction was performed using fascia lata and abdominal fat graft. At 6-month follow-up, the
patient's neurological symptoms had significantly improved and imaging confirmed resolution of the pneumocephalus. Craniofacial FD, a slow-
growing disease, may occasionally lead to intracranial complications. The lateral craniopharyngeal canal may facilitate the spread of the disease
to the intracranial space. Surgical techniques should be tailored to individual anatomical and clinical factors. In selected cases, endoscopic repair

can be performed alone or in combination with other techniques.
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Introduction

Fibrous dysplasia (FD) is a benign fibro-osseous disorder in
which normal bone is replaced by immature woven bone
within a fibrous stroma.'? It may occur in monostotic or poly-
ostotic forms and can be associated with McCune-Albright
syndrome." Although FD typically follows a slow-growing and
self-limiting course, lesions in the craniofacial region may lead
to significant functional impairment due to their proximity to
critical neurovascular structures.®

Radiologically, FD classically demonstrates a ground-glass
appearance on computed tomography (CT), reflecting the
mixture of fibrous and osseous components, although cystic,
sclerotic, or mixed patterns may also be encountered.' Many
patients remain asymptomatic and are diagnosed incidentally.
When symptoms occur, they are most often related to cos-
metic deformity, sinonasal obstruction, headache, or cranial
neuropathies. Rarely, more serious intracranial complications
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such as cerebrospinal fluid (CSF) leakage, meningitis, or pneu-
mocephalus may develop.*®

Here, a rare case of craniofacial FD presenting with acute
neurological deterioration due to massive pneumocephalus is
presented. Intracranial extension occurred through the lateral
craniopharyngeal canal (Sternberg's canal), a pathway not pre-
viously reported in association with FD-related pneumocepha-
lus, to the best of current knowledge.

Case Report

A male patient in his sixties, who had been followed for
approximately 8 years at another institution with a diagnosis
of craniofacial fibrous dysplasia, presented to the emergency
department with acute neurological deterioration. His present-
ing symptoms included severe headache, dysarthria, left-sided
central facial paralysis, and left hemiparesis. There was no his-
tory of recent trauma. According to available medical records,
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the patient had been managed conservatively during follow-up
because of the indolent nature of the disease and the absence
of significant functional impairment.

Magnetic resonance imaging and CT revealed a 30 x 57 x 64
mm mass with a chondroid matrix originating from the maxil-
lary sinus on the right, filling the ethmoid and sphenoid sinuses
and extending into the right nasal cavity. A skull base defect
was identified in the region where the mass extended into the
lateral recess and lateral craniopharyngeal canal of the sphe-
noid sinus. The patient had a 60 x 90 mm pneumocephalus
located in the right frontotemporal region, which was thought
to originate from the right lateral craniopharyngeal canal
(Figure 1). The compression exerted by the pneumocephalus
resulted in the effacement of sulci in the right cerebral hemi-
sphere and 15 mm subfalcine shift of the midline structures
toward the left (Figure 2).

Given the severity of mass effect and acute neurologi-
cal deficits, the patient underwent emergency decompres-
sion. A right-sided burr hole was created, and the dura was
incised to relieve intracranial pressure. At the same session,
biopsy was obtained from the mass in the right nasal cavity.
Histopathological examination of this small tissue revealed a
fibro-osseous lesion, suggesting fibrous dysplasia.

Based on the clinical, radiological, and histopathological find-
ings, a diagnosis of FD was made and definitive surgical man-
agement was planned with the aim of debulking the lesion and
repairing the skull base defect.

A Caldwell-Luc approach was used to access the maxillary sinus,
facilitating removal of the maxillary component of the lesion
and providing a corridor for skull base exposure. Complete exci-
sion was not attempted due to extensive skull base involvement
and the ill-defined borders of the lesion. Endoscopic endonasal
surgery was subsequently performed. The affected middle tur-
binate was partially resected, and the sphenoid sinus ostium
and rostrum were identified. The lesion was carefully debulked
using a diamond burr, allowing gradual reduction in size while
preserving surrounding critical structures.

To access the lateral recess of the sphenoid sinus, the supe-
rior portion of the pterygoid plate was removed, and the vidian
nerve was transected. The portion of the mass overlying the
defect in the lateral recess was thinned but left in place until

Main Points

Craniofacial fibrous dysplasia (FD), although typically indo-
lent, can rarely cause life-threatening intracranial complica-
tions such as tension pneumocephalus with marked midline
shift, resulting in acute neurological deterioration.

The lateral craniopharyngeal canal may serve as an unrec-
ognized pathway for intracranial extension of FD, repre-
senting a previously unreported mechanism of FD-related
pneumocephalus.

Endoscopic endonasal approaches can provide effective
management of skull base complications associated with
craniofacial FD, with Caldwell-Luc access serving as a valu-
able adjunct when additional exposure of bulky maxillary
sinus disease is required.
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Figure 1. (A) Axial and (B) coronal maxillofacial computed
tomography showing disease involvement, skull base defect (arrow)
and pneumocephalus (asterisk).

the grafts were harvested. The final segment, identified as a
spiny bony protrusion extending from the lateral craniopharyn-
geal canal responsible for the pneumocephalus (Figure 3), was
resected by rotating it away from the carotid artery, revealing
the skull base defect (Figure 4).

Skull base reconstruction was performed using a multilayer
technique. An abdominal fat graft was placed in an hourglass
configuration to fill the defect, followed by fascia lata tucked
beneath the bony margins in an underlay fashion. Two addi-
tional layers of fascia lata were applied in an overlay fashion to
reinforce the repair (Supplementary video). Histopathological
evaluation of the resection specimen confirmed the presence
of fibro-osseous lesions, consistent with the findings of the
initial biopsy (Figure 5).

Figure 2. T2-weighted magnetic resonance imaging image showing
midline shift to left (arrow) and pneumocephalus (asterisk).
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Figure 3. Bony protrusion that extended through lateral
craniopharyngeal canal (arrow).

Figure 4. Defect in the sphenoid sinus lateral wall (asterisk).

Postoperatively, the patient demonstrated gradual neurologi-
cal improvement. At the 6-month follow-up, left-sided central
facial paralysis had completely resolved, and left hemiparesis
had markedly improved. Endoscopic examination showed no
evidence of CSF rhinorrhea. Follow-up imaging confirmed com-
plete resolution of the pneumocephalus, with the previously
affected frontotemporal region now filled with CSF (Figure 6).
Written informed consent was obtained from the patient.

Figure 5. Irregularly distributed woven bone trabeculae (b), which
occasionally tend to coalesce, are seen within the slightly cellular
fibrous tissue (ft). Osteoblastic activity is not evident around the bone
trabeculae.
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Figure 6. (A) Axial and (B) coronal maxillofacial computed
tomography after surgery showing reconstructed skull base and
resolution of pneumocephalus.

Discussion

Fibrous dysplasia of the craniofacial skeleton is generally con-
sidered a slowly progressive and self-limiting condition, and
a conservative watchful-waiting approach is appropriate for
most patients." However, lesions involving the skull base, in
rare instances, lead to serious intracranial complications that
require urgent intervention.

The lateral craniopharyngeal canal is a congenital bone defect
resulting from incomplete fusion between the greater wing of
the sphenoid and the presphenoid. In the presence of increased
intracranial pressure, this canal acts as a vulnerable site, pre-
disposing individuals to the development of CSF rhinorrhea,
meningocele, and encephalocele.® This case is unique in that
this anatomical pathway did not facilitate the typical extension
of pathology from the intracranial space to the sphenoid sinus;
instead, it served as a weak point allowing the mass to extend
from the sphenoid sinus into the intracranial region.

The mechanism of pneumocephalus in this case is best
explained by the ball-valve theory, whereby air enters the
intracranial compartment through a skull base defect, caused
by a spiny bony protrusion, and becomes trapped due to a one-
way valve effect created by the arachnoid membrane and adja-
cent brain tissue.” This pathophysiological process accounted
for the patient’s acute neurological deterioration and neces-
sitated prompt surgical intervention.

In the present case, a combined endoscopic endonasal and
Caldwell-Luc approach was chosen to improve surgical
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exposure and enable direct assessment of the skull base
defect. This approach allowed effective reconstruction while
minimizing surgical morbidity. Reconstruction was performed
using a fascia lata graft and abdominal fat graft, as a nasoseptal
flap was not feasible due to the involvement of the spheno-
palatine region.

Pneumocephalus is an exceptionally rare manifestation of cra-
niofacial FD. Only 3 cases have been reported, involving ero-
sion of the frontal sinus posterior wall or anterior skull base.*&°
Surgical management in those cases typically involved open
cranial approaches with resection of the lesion and repair of
the skull base defect.

Thechoice between endoscopic,open,orcombinedapproaches
must be individualized based on patient age, symptom sever-
ity, lesion location, and extent of disease. Because complete
removal of the mass can lead to significant defects that
require free flap reconstruction, complete resection is often
impractical. Although recurrence after partial resection is high,
the nature of the disease, which is often slowly progressive, has
made partial resection favorable.”

Following lesion removal, meticulous reconstruction of any
skull base defects is essential to prevent complications such
as CSF leaks and meningitis. A range of reconstructive tech-
niques are available, including multilayer grafts (e.g., fascia
lata, fat, mucosal grafts) and vascularized flaps such as the
nasoseptal or pericranial flap, selected according to the defect
characteristics.

Endoscopic endonasal approaches are increasingly favored
for the management of sinonasal and skull base FD, allowing
effective debulking, decompression, and skull base recon-
struction with reduced morbidity compared to traditional open
techniques.®

This case underscores that, although craniofacial FD is usually
indolent, clinicians should remain alert to the possibility of rare
but severe intracranial complications, particularly in patients
with skull base involvement. Early recognition and timely
surgical management are crucial to prevent potentially fatal
outcomes.
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