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Case Summary

A young teenager presented with
concerns of decreased vision in the
right eye. The patient was noted to
have right-sided diplopia and facial
asymmetry. Ophthalmologic exam-
ination showed right optic nerve pal-
lor and constricted visual field with
preserved vision nasally and a dense
right afferent pupillary defect.

Imaging findings

Brain MRI (Figure 1) demonstrat-
ed expansion of the right frontal
bone, orbital roof, lesser sphenoid
wing and body, ethmoid septae, and
cribriform plate with stenosis of the
right optic canal. Head CT (Figure
2) showed extensive bony thicken-
ing with a “ground-glass” appear-
ance and causing narrowing of the
right optic canal.

Diagnosis

Craniofacial fibrous dysplasia.
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Discussion

Fibrous dysplasia is a congenital,
non-inherited skeletal dysplasia
characterized by the replacement
of normal bone and marrow with fi-
brous bone tissue and poorly formed
trabecular bone.? It is caused by
somatic activating mutations in the
alpha subunit of the stimulatory G
protein encoded by the gene GNAS,
resulting in abnormal osteogenesis.®
Fibrous dysplasia may involve one
bone (monostotic) or multiple bones
(polyostotic). The former accounts
for 75-80% of cases while the latter
is seen in 20-25% of cases.* While
fibrous dysplasia can affect any bone,
the most common sites of monostot-
ic disease are the ribs (28%), proxi-
mal femur (23%), tibia, and cranio-
facial bones, especially the posterior
maxilla.>® Fibrous dysplasia that only
affects the bones of the face and/or
skull is referred to as craniofacial
fibrous dysplasia.

Monostotic lesions are typically
asymptomatic and may progress
during skeletal growth and stabilize
after puberty; however, they may
continue enlarging in adulthood.
Pregnancy can cause increased
growth of the lesion, as well as
secondary changes of aneurysmal
bone cyst formation. Complications
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of fibrous dysplasia result mainly
from secondary compression and/or
displacement of adjacent structures.
In craniofacial fibrous dysplasia, the
bone lesions lead to compression of
the cranial nerves and/or the orbit.
Up to half of patients may develop
bone fracture as a complication.

Polyostotic forms are distin-
guished by early onset and rapid
progression. They may involve
adjacent bones of a single body area
or almost the entire skeleton. The
bones most affected are the femur
(91%), tibia (81%), pelvis, feet, skull,
and facial bones.”

Polyostotic fibrous dysplasia can
occur alone or as part of a genetic
syndrome.® McCune-Albright syn-
drome consists of polyostotic fibrous
dysplasia, autonomous endocrine
hyperfunction, and café-au-lait skin
pigmentation. Patients who have
fibrous dysplasia associated with
McCune-Albright syndrome usually
present with skin lesions along the
midline of the body and include
jaggedly bordered macules. In this
setting, fibrous dysplasia typically
manifests in early infancy, with the
classic “Shepherd crook” coxa vara
deformity. Precocious puberty is
the most common manifestation of
the syndrome in females. Rare, but
severe, extraskeletal complications
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Figure 1. Axial T1 (A), T2 (B), and T1 postcontrast (C) MRI at the level of the ethmoid air cells show an expansile mass filling the right ethmoid sinus.
Axial T1 (D), T2 (E), and T1 postcontrast (F) MRI at the level of the frontal bone shows extension of the lesion to the right frontal bone. The lesion is
mildly hyperintense compared to adjacent bone on the T1 images, is hypointense on T2 images, and enhances heterogeneously.

Figure 2. Axial CT images at the level of the ethmoid air cells (A), sphenoid wing (B), and frontal bone (C) demonstrate an expansile sclerotic lesion with
a ground-glass matrix extending from the right ethmoid air cells through the right frontal bone.
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may occur, ranging from gastrointes-
tinal reflux to cardiac arrhythmias
and sudden death.

Milder forms of fibrous dysplasia
may be asymptomatic and only dis-
covered incidentally. The most com-
mon symptoms are bone pain and
swelling; in severe cases, especially
in the polyostotic form, fractures and
bone deformity may occur. Rarely,
malignant transformation occurs
with the development of fibrosarco-
ma, chondrosarcoma, osteosarcoma,
or malignant fibrous histiocytoma.

On radiographs, fibrous dysplasia
typically appears as an intramedul-
lary, expansile, well-defined, lucent
lesion in the metaphysis or diaph-
ysis, with no periosteal reaction.
Most lesions have a characteristic
hazy, ground-glass matrix. However,
some may appear entirely lucent or
sclerotic. In addition, they may be
surrounded by a layer of thick, scle-
rotic reactive bone termed a “rind.”
The degree of matrix at radiography
correlates directly with its underly-
ing histopathology.

More radiolucent lesions are
composed predominantly of fibrous
elements, whereas more radiopaque
lesions contain a greater proportion
of woven bone. The ribs may have
a bubbly cystic appearance with
fusiform enlargement. Involvement
of the lower extremities can lead to
bowing deformities, shepherd crook
deformity of the femoral neck, looser
zones, or premature fusion of growth
plates, resulting in short stature or
limb length discrepancy.
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On CT, the lesion most commonly
appears expansile with a ground-
glass matrix and well-defined
borders. Again, some lesions may ap-
pear more lucent or sclerotic. Mag-
netic resonance imaging can help to
characterize the secondary effects on
adjacent structures.’ Because fibrous
dysplasia is composed mainly of
fibrous tissue and bone, T1 images
typically have a low-intensity signal,
while T2 images are mixed. Most
commonly T2-weighted imaging
have a higher intensity signal that
is not as bright as fluid. However,
some lesions can have diffuse low T2
signal. T1, postcontrast images typ-
ically show heterogeneous contrast
enhancement in affected areas.

Technetium 99m-methyl diphos-
phonate bone scanning may be used
to gauge the extent of disease at
initial presentation. Active fibrous
dysplasia lesions in younger patients
have greatly increased radiotracer
uptake. The uptake becomes less
intense as the lesions mature.

Conclusion

Fibrous dysplasia is a congenital,
non-inherited skeletal disorder char-
acterized by replacement of normal
bone with fibrous bone tissue and
poorly formed trabecular bone.
Milder forms of the disease may not
cause symptoms, while more severe
forms may result in complications
related to weakened bone or com-
pression/displacement of adjacent
structures. Fibrous dysplasia may be
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seen in all modalities, and treatment
should be tailored to the needs
of the patient.
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