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Case Report

Fibrous Dysplasia of the Frontal Sinus Presenting with Periorbital Emphysema
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Fibrous dysplasia (FD) is an uncommon non-malignant bony tumor in which normal bone is replaced by
disorganized fibro-osseous tissue. It most often involves the femur, ribs, and craniofacial skeleton and is
commonly diagnosed in adolescence or early adulthood. Involvement of the paranasal sinuses is rare, and
there is a relative paucity of case reports in the literature. Here, we report a case of FD of the frontal sinus

Keywords: in a 22-year-old male initially presenting with acute onset periorbital emphysema after nose-blowing.

Fibrous dysplasia

Radiographic examination revealed an expansile lesion with “ground-glass” appearance. The patient

bony tumor underwent resection and reconstruction by combined endoscopic and external approach with osteoplastic

paranasal sinuses
frontal sinus

flap by a multidisciplinary team. The diagnosis of FD was confirmed by permanent histopathology. This
report reviews the presentation and treatment of FD of the paranasal sinuses and details a combined external

and endoscopic approach to resection of the frontal sinus mass.
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Background

Fibrous dysplasia (FD) is a rare, non-malignant, slowly progressive
tumor of bony origin in which normal bone is replaced by fibrous tissue
due to failure of normal osteogenesis [1]. The two traditional
classifications of fibrous dysplasia are polyostotic, involving multiple
dysplastic foci and accounting for 15-30% of cases, and the more
common monostotic form with one disease focus [2, 3]. Fibrous
dysplasia accounts for a small minority (5-7%) of all benign bone tumors
[3]. McCune-Albright syndrome is a rare subtype of the polyostotic form
associated with precocious puberty and café-au-lait macules [4].

Craniofacial involvement is reported to be present in 50% of polyostotic
cases and 27% of monostotic cases, but is considered by many to be a
unique variant of FD that may best be described as monostotic, as it often
involves contiguous bones of the craniofacial skeleton [5]. Involvement
of the paranasal sinuses has been only rarely reported [6-9]. We report
the case of a 22-year-old man presenting with periorbital edema and
subcutaneous emphysema found to have frontal sinus fibrous dysplasia.

Case Report

A 22-year-old male Air Force Cadet presented to the emergency
department with a report of right periorbital swelling after blowing his
nose. He had no previous medical history and denied any preceding
headache, visual changes, or facial trauma. On examination in the
emergency department, he was noted to have right periorbital swelling
and diplopia on superior gaze, but otherwise had a normal exam without
focal neurological deficits. A maxillofacial CT was performed and
demonstrated soft tissue emphysema of the preseptal and extraconal fat
of the right orbit. Within the right frontal sinus was a 3.9 cm “ground-
glass” expansile bony mass with erosion of the superior orbital wall
(Figures 1 & 2). MRI with contrast for further characterization
redemonstrated this right frontal sinus expansile mass of osteogenic
origin, and showed heterogeneous enhancement (Figures 3 & 4). The
patient was referred to ENT for urgent follow-up and was discharged
from the ED in stable condition with nose-blowing precautions. Given
the size, location, and extensive expansile nature of the mass, the patient
was seen by a rhinologist, facial plastic surgeon, and oculoplastic
surgeon.
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Figure 3: Preoperative axial post-gadolinium MRI.

Figure 4: Preoperative coronal post-gadolinium MRI.
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The differential diagnosis was felt to include an osteoma, ossifying
fibroma, fibrous dysplasia, and malignancy. A multidisciplinary surgical
plan was made for an open approach, utilizing an osteoplastic flap (OPF)
technique and endoscopic resection of the mass with orbital roof and
anterior frontal table reconstruction. At the time of surgery, a bicoronal
flap was raised in a subgaleal plane down to the superior orbital rim. As
no pericranial flap was planned, the pericranium was incised above the
site of the expected superior osteotomy. The pericranium was then
elevated inferiorly to adequately expose the frontal bone.

Figure 5: Intraoperative view of frontal sinus.

Mapping of the anterior frontal table osteotomies was carefully
completed using the Medtronic (Minneapolis, MN) Fusion™ ENT
Navigation System with concurrent endoscopic transillumination. An
Anspach drill (DePuy Synthes, West Chester, PA), with 4 mm cutting
burr was used to ‘postage-stamp’ the anterior table along the proposed
osteotomy. A sagittal saw was used, beveled at 30 degrees, to create the
osteotomies which were then carried into the supraorbital rim along the
lateral and medial aspects of the frontal sinus. Osteotomies around the
supraorbital foramen and nerve were completed to enable complete
exposure of the superior orbit. The anterior table was then separated from
the underlying bony mass. The mass was fixed and required slow
dissection from superior-anterior and transorbital approaches, using a
combination of Kerrison rongeurs, Anspach drill with cutting burrs, and
the Sonopet ultrasonic aspirator (Stryker, Kalamazoo, MI) for areas
adjacent to the periorbita and posterior table. Further dissection and
removal of the mass revealed the site of origin to be a broad area along
the medial frontal recess extending inferiorly and posteriorly along the
fovea ethmoidalis. Removal of the mass resulted in a significant area of
demucosalized bone within the frontal recess (Figure 5).

Due to concerns for right frontal recess stenosis, the frontal intersinus
septum was removed. At this time, the endoscopic trans-nasal approach
was performed, which included right-sided maxillary antrostomy,
anterior ethmoidectomy, and Draf I1b frontal sinusotomy. The additional
bony mass within the anterior ethmoid along the fovea ethmoidalis was
drilled down. A cuff of bony mass was left intact in the area in an attempt
to avoid cerebrospinal fluid fistula. At the completion of the endoscopic
resection, the frontal sinusotomy was widely patent (Figure 6). The
orbital roof defect was reconstructed with 1 mm thickness porous
polyethylene (Medpor, Stryker, Kalamazoo, MI). The supraorbital rim
was reconstructed using 0.5 mm miniplates. The osteoplastic flap was
replaced and secured with mini plates, and the bicoronal incision was
closed in layers.
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Figure 6: Endoscopic intraoperative view of the right frontal
sinusotomy.

The patient’s post-operative recovery was uneventful. He reported
normal visual acuity, denied diplopia, and had no evidence of CSF leak.
Permanent pathology was consistent with fibrous dysplasia without
evidence of malignancy. At three months post-operatively there was no
suggestion of frontal sinus outflow obstruction. He tolerated an in-clinic
valsalva maneuver without evidence of orbital emphysema. CT scan two
months post-operatively showed soft tissue density within the right
frontal recess, but no evidence of residual mass and well-aerated
common frontal sinus (Figures 7 & 8).

Figure 7: Post-operative coronal facial CT.

Figure 8: Post-operative axial facial CT.
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Discussion

Craniofacial FD is an uncommon histologically benign disease that
infrequently affects the craniofacial bones. FD is thought to be caused
by a somatic activating point mutation in the GNAS gene (guanine
nucleotide-binding protein), which encodes a stimulatory G protein. The
downstream effect of this mutation is sustained activation of adenylate
cyclase and increased production of cyclic AMP (adenosine
monophosphate). These cellular changes cause increased cell
proliferation, impairment of proper transition of bone-forming
mesenchyme to mature osteogenic cells, and increased osteoclast
activity resulting in increased bone resorption [1]. This activating
mutation thus results in a disorganized fibrotic bone matrix.

Fibrous dysplasia does not appear to have a genetic predilection, except
when associated with McCune-Albright Syndrome. This syndrome
represents 3% of FD, is more commonly found in females, and is
characterized by associated café-au-lait macules and precocious puberty
[10]. FD is classified as monostotic (70-85%) or polyostotic (15-30%),
but craniofacial FD (CFD) is often considered a variant of monostotic,
as it involves contiguous bones in the craniofacial skeleton [11]. The
most commonly reported locations for FD are the proximal femur, rib,
and craniofacial bones [12]. Amongst patients with CFD, the mandible
and maxilla are most commonly affected, and the majority of these
lesions are unilateral [13]. Involvement of the paranasal sinuses is
infrequent, but when present, is most often seen in the sphenoid sinus,
followed by ethmoid and maxillary sinuses [14].

FD most commonly affects patients in the first to third decades of life,
with most patients diagnosed in adolescence or early adulthood [15]. The
most common clinical signs of CFD are swelling or deformity at the
primary site. Functional impairment depends on the region of
involvement [12]. Frontal, ethmoid, maxillary, or sphenoid involvement
may cause symptoms of nasal obstruction, facial pain, ostial outflow
obstruction and subsequent sinusitis-like symptoms. Involvement of the
orbit or cranial base can produce compression of the optic nerve and
resultant visual complaints [1]. Proptosis, epiphora, headache, and facial
paresthesia can also be seen. CT imaging is the preferred modality for
the diagnosis of FD. The lesion generally appears to be expansile and is
either homogeneously sclerotic in appearance or displays a ground-glass
pattern of radiolucent and radiodense areas [16]. There is often thinning
of the cortical bone [17]. MRI may reveal a heterogeneous mass that
enhances with gadolinium-based contrast [1].

Our patient’s imaging demonstrated the typical ground-glass appearance
on CT, but was also consistent with the appearance of an ossifying
fibroma and osteoma. Differentiating these masses based on imaging is
challenging, though ossifying fibroma often appears as a well-defined
multi-loculated mass with a dense rim and is the least common of these
three fibro-osseous lesions [1]. Osteoma, the most common benign
tumor of the paranasal sinuses, often appears as a homogeneous mass
that is well-circumscribed by defined margins [18]. Our patient’s mass
appeared consistent with an osteoma on imaging and in the operating
room, but on permanent histology, it was found to be fibrous dysplasia.

Because FD is not a malignant or highly locally aggressive disease, the
objectives of surgical resection in this case included improving facial

deformity and sinus outflow obstruction with the removal of the majority
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of the mass, rather than radical and complete resection. In the case of
quiescent FD without continued growth and in the absence of facial
deformity, observation is considered an acceptable approach. However,
in our case, the patient’s occupation as a pilot increased his need for a
functional frontal sinus. Furthermore, his continued intermittent
periorbital swelling and diplopia in the months following the initial
presentation made continued observation inappropriate.

Surgical resection of frontal sinus masses can be completed through both
endoscopic and/or external approaches with an OPF. The endoscopic
approach alone is limited by the lateral extent of the mass within the
frontal sinus. In this case, the mass extended laterally beyond the mid-
pupillary line and therefore necessitated a combined open and
endoscopic approach. The bicoronal approach and OPF achieved wide
exposure of the frontal sinus and superior orbit. Transorbital exposure
limited the risk of intraorbital complications and facilitated
reconstruction of the superior-lateral orbital roof. Following subtotal
removal of the mass through the open approach, an endoscopic technique
allowed for improved removal of residual tumor inferiorly and
posteriorly along the fovea ethmoidalis.

There are several aspects of our patient’s case that are unique. His lack
of any headache, facial pain, or sinusitis-like symptoms prior to the day
of his presentation is surprising given the complete occlusion of his
frontal sinus and outflow tract by the bony mass. In addition, his
presenting symptom of acute onset periorbital edema and emphysema
after sneezing has not been previously reported in the presentation of FD.
Orbital emphysema is a rare occurrence in the absence of facial trauma,
though it has been previously noted to occur secondary to nose blowing
[19]. Our patient’s orbital swelling resolved spontaneously and was not
noted to recur post-operatively. An additional consideration is the
patient’s occupation as a military pilot. Every precaution was taken
intraoperatively to avoid CSF leak, including purposefully leaving a
small cuff of FD along the attachment site of the fovea ethmoidalis. The
possibility of frontal recess stenosis from the removal of the mucosa
during mass excision and/or growth of residual FD over time influenced
the decision to remove the frontal intersinus septum.

In conclusion, we describe a case of fibrous dysplasia of the frontal sinus
presenting initially with periorbital emphysema after sneezing. Fibrous
dysplasia is a rare disease and is infrequently found in the paranasal
sinuses. This case report adds to the limited body of literature that
describes fibrous dysplasia of the paranasal sinuses. We advocate for
pre-operative MRI and CT imaging, use of image guidance intra-
operatively, and combined open and endoscopic technique by a
multidisciplinary team involving otolaryngology (rhinology and facial
plastics) and oculoplastics when appropriate. Our patient underwent
combined endoscopic and open surgical resection with orbit, superior
orbital rim, and frontal table reconstruction and had an uncomplicated
post-operative course with return to flying.
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