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Abstract
Rationale:McCune–Albright syndrome (MAS) is a rare disorder characterized by clinical findings, which includes fibrous dysplasia
(FD). FD is a benign tumor that leads to increased rates of bone fracture. In some MAS cases with FD, facial deformities, severe pain,
and orbital neuropathies are complicated. Aneurysmal bone cyst (ABC) is a benign bone tumor and rare complication of FD.

Patient concerns: A 9-year-old boy was admitted to our hospital because of acute visual disturbance.

Diagnosis and interventions: The patient was clinically diagnosed as ABC complicated with MAS, and he underwent surgery.

Outcomes: After the surgery, his sight became normal. Recurrence of ABC and visual disturbance was not observed in 3years.
Genetic analysis of a tissue sample from the ABC lesion by next-generation sequencing revealed a somatic activating GNAS
mutation.

Lessons: To the best of our knowledge, this is the first case report of MAS causing optic neuropathy complicated with ABC. ABC
complicated with MAS is extremely rare, but it should be considered as a possible diagnosis in patients with acute visual loss and
facial swelling. In addition, our case had OAS, which is an uncommon syndrome and a rare complication in ABC with MAS, and rapid
decompression of the ABC was effective in improving the patient’s eyesight.

Abbreviations: ABC = aneurysmal bone cysts, CT = computed tomography, FD = fibrous dysplasia, MAS = McCune–Albright
syndrome, MRI = magnetic resonance imaging, OAS = orbital apex syndrome, RAPD = relative afferent pupillary defect.
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1. Introduction
McCune–Albright syndrome (MAS) is a rare disease in which the
major symptoms are endocrine disorder, café-au-lait pigmenta-
tion, and fibrous dysplasia (FD). The estimated prevalence of
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MAS is between 1/100,000 and 1/1,000,000. A somatic
mutation inGNAS gene that activates the Gs protein a subunit is
known to cause the pathogenesis of MAS. FD is a benign tumor
that leads to increased rates of bone fracture. In some MAS cases
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with FD, facial deformities, severe pain, and orbital neuropathies
are complicated.[2]

Aneurysmal bone cysts (ABCs) are blood-filled cysts that often
occur as primary lesions. The etiology of ABC is unclear, and
secondary ABC co-existing with other legions such as giant cell
tumor and chondromyxoid fibroma accounts for 30% of whole
ABC.[3] ABC is a rare complication of FD, and only 2 cases of
ABC complicated with FD in MAS were previously reported.[4,5]

We report an extremely rare case of ABC in aMAS patient who
presented acute visual disturbance and who was successfully
treated by percutaneous surgery and steroids.
2. Case presentation

A 9-year-old boy had ophthalmalgia for 1month, with diplopia
and exophthalmos of the left eye that emerged later. His previous
medical and family history was unremarkable. He visited our
hospital for further evaluation and treatment. Physical examina-
tion revealed his height and weight were appropriate for his age,
and café-au-lait macules were evident on the right-hand side of
his face (Fig. 1A). Ocular movements of the left eye were
restricted in all directions. The best corrected visual acuity was
12/20 in the left eye. No other abnormalities in the function of his
cranial nerves were identified in funduscopic examination.
Figure 1. Dermatological findings and radiological examination of a patient with fibr
(A) Café-au-lait macules from birth on the right-hand side of the patient’s face w
pterygoid process and on the posterior wall of the left maxillary sinus (axial CT bon
pterygoid processes and on the anterior and posterior bony walls of the maxillary
showed the cystic bone tumor with fluid-fluid level in the left middle cranial fossa wi
by next-generation sequencing showed a somatic activating mutation in GNAS at c
bone cyst, CT=computed tomography, MRI=magnetic resonance imaging.
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Laboratory tests including endocrinological examination did
not reveal any abnormalities. Computed tomography (CT) on the
first day showed multiple FD in his sphenoid bone, left maxillary
bone, and right femur, and a cyst in his left temporal bone
(Fig. 1B). T2-weighted magnetic resonance imaging (MRI) on the
third day revealed fluid-fluid levels on his middle cranial fossa
with left optic nerve compression (Fig. 1C). These clinical and
radiological findings were matched to the MAS and FD from
ABC. A test for relative afferent pupillary defect (RAPD) was
positive in the left eye, and ptosis in the left eye was observed.
These symptoms were considered to be caused by the compres-
sion of the ABC and matched the diagnosis of orbital apex
syndrome (OAS). We started treatment with glucocorticoids, and
then performed a partial resection of the dysplasia and opened the
cyst component to decompress the left optic nerve on the fourth
day. The pathological features of the removed lesion were
consistent with FD. After his surgery, his pupillary light reflex
improved in 4days and the left eye also gradually opened. His
visual acuity in the left eye returned to normal at the end of 3
months. Since his discharge, recurrence of ABC and visual
disturbance has not been observed in 3years.
We conducted genetic tests to confirm the diagnosis after his

discharge. Genetic analysis of a tissue sample from the ABC lesion
by next-generation sequencing was performed using a targeted
ous dysplasia and aneurysmal bone cyst before treatment and genetic analysis.
ere identified. (B) CT revealed expansile ground-glass opacity on his bilateral
e window of the skull base showed ground-glass opacification on his bilateral
sinus) and we diagnosed fibrous dysplasia. (C) Transverse T2-weighted MRI

th left optic nerve compression, indicating secondary ABC. (D) Genetic analysis
.602G>A (p.R201H) at a variant allele frequency of 32.3%. ABC=aneurysmal



Table 1

The clinical features of aneurysmal bone cyst complicated with McCune-Albright syndrome.

Age/gender Symptoms Location Treatment References

28/F Pain, bone enlarging Pelvic No Tournis et al[4]

14/F Bone enlarging Occipital bone Resection Urgun et al[5]

9/M Pain, diplopia, ophthalmalgia Temporal bone glucocorticoids and percutaneous decompression

F= female, M=male.
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50-gene panel (AmpliSeq for Illumina Cancer Hotspot Panel v2;
Illumina, Hayward, CA) that includes GNAS. A known somatic
activating mutation in GNAS, c.602G>A (p.R201H), was
detected as a variant allele at a frequency of 32.3% in the ABC
lesion (Fig. 1D). Following the identification of these clinical
features and the genetic mutation, his diagnosis was confirmed.
3. Discussion

MAS is caused by a somatic GNAS mutation that can lead to
various characteristic symptoms of MAS. Genetic testing is
generally useful for confirming a diagnosis of MAS; however, it is
often diagnosed by its typical clinical findings.[1] In our case, the
optic nerve disorder resulted in the selection of early surgery to
prevent sequelae.
FD is the most common symptom in MAS and is observed in

98% of MAS patients.[6] The pathophysiological process of FD
involves the replacement of normal bone by immature myeloid
stromal cells in which differentiation has been stopped because of
a somatic mutation in GNAS.[7] Therefore, GNAS causes FD as
in MAS.[8] There are 2 types of ABC: primary ABC, which is
characterized by a USP6 or CDH11 gene rearrangement[9]; and
secondary ABC, which may arise as a reactive process in
association with almost any other benign or, less commonly,
malignant bone tumor.[10] Secondary ABC does not harbor a
USP6 or CDH11 alteration, although the detection of a genetic
aberration characteristic of the primary tumor, such as GNAS
R201 alterations in FD, can assist in a diagnosis.[11] Secondary
ABC is a morphological mimic of primary ABC but lacks the
hallmark USP6 or CDH11 rearrangements of primary ABC, and
possibly has varied genetic features corresponding to the specific
bone tumors.[10] In FD patients, craniofacial lesions are noted in
90%of cases. Furthermore, 95%of FD patients with craniofacial
lesions have skull base lesions and 70% of cases have temporal
bone lesions.[12] Although 50% to 90% of FD cases have the
radiological features of optic nerve compression,[12] most cases
are asymptomatic.[7] Moreover, Couturier et al[13] reported that
optic neuropathy occurring in 10%of patients with FD presented
radiological features of optic nerve compression. The reported
causes of optic neuropathy in FD patients are optic neuropathy
caused by central retinal artery occlusion or papillary edema
associated with increased intracranial pressure, optic nerve
compression with hemorrhage in FD, and calcification of the
optic nerve tube with ABC.[14] In our case, the acute visual
disturbance caused by optic neuropathy was due to compression
of the optic canal by ABC enlargement with bleeding. Orbital
ABC is rare but should be considered as a diagnosis.
ABC is also a benign tumor and often occurs in long bones such

as the femur,[15] but orbital lesions are rare and are observed in
less than 0.25% of cases.[16] MRI reveals the apparently
circumscribed, expansile, and lytic lesions of typical ABC.[3]
3

The interiors of ABC lesions are often filled with amber liquid[16];
therefore, the diagnosis of ABC is often made upon the
observation of a fluid-fluid level on CT or MRI.[15] Thirty
percent of ABC are secondary changes and are derived from
chondroblastoma and giant cell tumors, and rarely from FD. In
addition, secondary changes of ABC in MAS complicated with
FD are exceptional, and only 2 cases have been reported. The first
reported case was in a 14-year-old girl[5] whose lesion was
present in the bilateral occipital bones, and the second case was a
28-year-old woman[4] who had a pelvic lesion (Table 1). The 14-
year-old girl was treated with resection and the 28-year-old
woman did not agree to treatment. Earlier glucocorticoid
treatment and percutaneous decompression could have led to
an improvement in orbital neuropathy and eye prognosis.
In our case, the patient presented OAS in the acute phase. OAS

defined by Kjoer shows oculomotor cranial nerve injury
associated with optic nerve dysfunction.[17] OAS results from
neoplastic, inflammatory, and vascular conditions. The ABC
disturbed the II, III, IV, and V cranial nerves in our patient.
Surgical resection, radiation therapy, and chemotherapy should
be considered as the treatment for OAS caused by neoplasm. We
treated our patient with percutaneous decompression. OAS is
uncommon and, to our knowledge, no case of OAS complicated
with ABC and MAS has been reported. However, there is no
definitive treatment for MAS with optic neuropathy, and the
standard treatment for ABC is resection. In view of the patient’s
visual prognosis, surgical treatment should be selected for MAS
patients with orbital neuropathy because it can quickly eliminate
the cause.
4. Conclusion

FD sometimes causes orbital neuropathy and poor eye prognosis;
however, the treatment for FD is not clear. ABC complicated with
MAS is extremely rare, but it should be considered as a possible
diagnosis in patients with acute visual loss and facial swelling. In
addition, our case had OAS, which is an uncommon syndrome
and a rare complication in ABC with MAS, and rapid
decompression of the ABC was effective in improving the
patient’s eyesight.
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