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Introduction

Abstract

McCune Albright Syndrome is characterized by the triad of fi-
brous dysplasia, cutaneous manifestations, and endocrine dysfunc-
tion. While this disease is typically associated with precocious pu-
berty, there are other endocrinopathies to consider. An adolescent
with fibrous dysplasia was diagnosed with acromegaly, hyperthy-
roidism, phosphate wasting, and hypogonadotropic hypogonad-
ism. His course was complicated by optic neuropathy and parasellar
mass ultimately determined to be due to progression of skull base
fibrous dysplasia. There was additional consideration of side effects
from octreotide. This case exemplifies the potential for under-rec-
ognition of acromegaly in McCune Albright Syndrome, which can be
associated with cranial nerve deficits. Fibrous dysplasia progression
may be associated with additional endocrine dysfunction depend-
ing on the location, with potential for necrosis or structural dam-
age of the pituitary gland. Physicians should have high suspicion
for endocrinopathies with low threshold for evaluation to optimize
outcomes in this population.
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MAS is characterized by FD, cutaneous manifestations in-
cluding café-au-lait macules, and endocrine dysfunction. MAS
occurs due to a mosaic GNAS1 gene mutation with a variety
of clinical effects [1-4]. There are multiple endocrinopathies in
MAS, though GNAS1 mutations are typically associated with en-
docrine hyperfunction with precocious puberty as one of the
more common manifestations. Acromegaly is also common in
MAS (20-30%) with an association in patients with skull base
lesions [3,5,6].

Acromegaly is caused by excess GH production from the pi-
tuitary gland, which stimulates IGF-1 and promotes rapid dys-
regulated physical growth. GH excess in childhood, known as
gigantism, results in late closure of epiphyses, often manifest-
ing as tall stature. Acromegaly occurs after growth plates fuse
and results in coarse facial features and gradual enlargement
of hands and feet along with systemic effects. While acromeg-
aly is often caused by a GH-secreting pituitary adenoma, it can
also occur due to diffuse somatotroph hyperplasia as part of

a genetic syndrome [6,7]. Medical treatment occurs if transs-
phenoidal surgery is ineffective or contraindicated. Medications
include somatostatin analogues that inhibit GH secretion such
as octreotide (injection or oral formulation), GH receptor an-
tagonists, and rarely dopamine antagonists.

Case Presentation

A 17-year-old male with FD was referred to pediatric endo-
crinology for evaluation of abnormal thyroid function noted
during an emergency department visit for fatigue and palpita-
tions. His exam was remarkable for tall stature, macrocephaly,
coarse facial features, and large hands and feet.

He fractured his right femur at age 5 leading to diagnosis of
FD. He has a limb length discrepancy and uses crutches and a
wheelchair for mobility. He has scoliosis and an acquired Chi-
ari 1 malformation. He reported normal pubertal timing with
exam consistent with pubertal stage 5. He had hyperpigmen-
tation on his back determined to be reaction to surgical tape
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but no distinct café au lait macules. His height was 6 feet 1.8
inches (187.4cm), while his sex-adjusted mid-parental height
was 5 feet 10 inches (178cm) (Figure 1). In comparison, his ac-
tual height was greater than 2 standard deviations above his
anticipated adult height.

Laboratory evaluation confirmed clinical suspicion for GH
excess. His IGF-1 was elevated at 786ng/mL (+3 Standard Devia-
tions) with failure to suppress GH on oral glucose tolerance test.
He was also evaluated for other endocrinopathies. He had a low
TSH of 0.01mclU/mL (NR 0.5-5.0mclU/mL), with normal free
T4 of 1.26ng/dL (NR 0.73-1.57ng/dL) and total T3 of 138ng/
dL (NR 90-168ng/dL). He had low testosterone at 24ng/dL (NR
148-794ng/dL) with low LH of 0.2 munit/mL (NR 1.1-9.0munit/
mL) and low normal FSH of 1.1mIU/mL (NR 0.9-7.8mIU/mL).
His prolactin level was mildly elevated at 19.2ng/mL (NR 2.0-
14.0ng/mL). He had low serum phosphorous at 2.6mg/dL (NR
2.9-5.0mg/dL). His fractionated excretion of phosphate was el-
evated at 24% (NR 10-20%). A baseline MRI brain did not show
a pituitary adenoma but did confirm extensive skull FD.

The clinical diagnosis of MAS was made based on FD, hyper-
pigmentation, and endocrine dysfunction with GH excess, sub-
clinical hyperthyroidism, hypogonadotropic hypogonadism, and
renal phosphate wasting. He started octreotide injections for
acromegaly. He started phosphate supplements and calcitriol
for hypophosphatemia and phosphate wasting. He did not re-
quire treatment for subclinical hyperthyroidism. Testosterone
supplementation for hypogonadotropic hypogonadism was de-
ferred until growth factors were optimized.

Six months after starting octreotide, the patient developed
acute headache and dizziness prompting evaluation in the emer-
gency department. He had an unreactive left pupil, left 3 and 6
nerve palsies, and decreased left-sided vision. An MRI showed
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Figure 1: Patient’s growth chart with mid-parental height. At initial
endocrine evaluation, patient was 187.4 cm, at the 95th percentile
for age and sex. Final adult height is shown at 190 cm, at the 97t
percentile for age and sex. Mid-parental height is calculated at 178
cm. Of note, patient’s height was > 99*" percentile in early adoles-
cence.

Figure 2: Patient’s MRI demonstrates likely parasellar/basisphe-
noid focal degeneration and necrosis of fibrous dysplasia with ar-
eas of intrinsic enhancement suggestive of secondary hemorrhage
into the lesion. There is extensive skull base fibrous dysplasia with
crowding of intracranial contents.

interval development of a sellar mass. There were higher atten-
uation areas suspicious for intrinsic bleeding.Surrounding bony
destructive changes were worsened in comparison to previous
imaging. The imaging correlated with his symptoms, however
the etiology remained unclear. Repeat MRI with angiography
(Figure 2) favored parasellar focal degeneration and necrosis of
FD with secondary hemorrhage causing mass effect, although
pituitary adenoma with hemorrhage could not be excluded.

The patient was hospitalized and initiated on dexametha-
sone. Due to reports of spontaneous remission of GH excess
due to pituitary apoplexy in patients on octreotide [8,9], oc-
treotide was held while growth factors were monitored. Repeat
imaging and serial lab monitoring demonstrated a normal pi-
tuitary gland and stable pituitary function, lowering suspicion
for apoplexy. He was discharged from the hospital following
improvement of headache and dizziness with a dexamethasone
taper and close neurosurgical and ophthalmologic follow-up.

When his growth factors rose outpatient, octreotide injec-
tions were restarted. One month later, the patient developed
acute peripheral edema. His work-up was reassuring against
heart failure with normal echocardiogram, nephrotic syndrome
with normal urinalysis, and thrombosis with normal ultrasounds
and angiogram. Additional considerations included mixed der-
matitis, myxoma associated with FD, or cellulitis. It was unclear
if this was related to a recent increased dose of octreotide injec-
tions from 20 to 30 mg daily. Edema due to octreotide injection
is listed as a rare adverse effect and considered a diagnosis of
exclusion. The patient was hesitant to continue injections and
transitioned to daily oral octreotide. He was treated with sup-
portive wound care and his edema resolved.

Over the following year, the patient had persistent severe
left-sided vision loss. He developed progressive loss of vision
in his right eye prompting right optic nerve decompression. His
endocrine care was transitioned to adult endocrinology. He de-
veloped clinical hyperthyroidism and started methimazole. He
also started testosterone supplementation for hypogonado-
tropic hypogonadism.

Discussion

This case is impactful because the patient’s GH excess was
likely undiagnosed for years. GH excess may be masked in MAS
secondary to craniofacial FD obscuring what would otherwise
be pathognomonic coarse facial features. This case illustrates
the importance of evaluating stature in the context of familial
patterns, as the patient was significantly taller than his antici-
pated adult height.

Physicians caring for patients with skull base FD should be
cognizant of evaluating for GH excess with a low threshold for
work-up due to potential sequelae. This patient developed vi-
sion loss due to FD progression. Vision and hearing deficits have
been identified as more common in patients with FD and GH
excess (4% vs 33%) [5]. It has been suggested that GH excess
exacerbates FD, especially at the craniofacial level, and earlier
diagnosis and treatment of GH excess may prevent co-morbid-
ities such as optic neuropathy [10]. Early recognition of vision
or hearing deficits is important for prompt neurosurgical and
ophthalmologic treatment to optimize function.

This case is unique because his acute presentation with optic
neuropathy was associated with initial concern for pituitary ap-
oplexy related to octreotide therapy, though it was determined
that his symptoms were likely related to FD progression and
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necrosis. This presents a challenge for physicians to navigate,
as FD progression can lead to side effects that complicate treat-
ment. This is seen in this case with diagnosis of hypogonado-
tropic hypogonadism. This was identified after normal puberty
development and timing, suggesting acquired dysfunction dur-
ing later adolescence. We hypothesize FD progression with as-
sociated necrosis led to gonadotroph cell damage over time.
There are similar cases in literature [11,12], which suggest phy-
sicians should also evaluate for endocrine hypofunction.
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