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Case report

A boy with McCune-Albright syndrome associated with GH
secreting pituitary microadenoma. Clinical findings
and response to treatment
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ABSTRACT

The McCune-Albright Syndrome (MAS) is a sporadic rare disease first described in 1936 by
McCune and separately by Albright. MAS is characterized by a triad of physical signs: café-
au-lait spots, polyostotic fibrous dysplasia and autonomous endocrine hyperfunction. MAS is
predominantly observed in girls and is rarely reported in males. We report the case of a 9-year
old boy with gonadotropin independent precocious puberty, café-au-lait spots, polyostotic fi-
brous dysplasia and growth hormone hypersecretion.

INRTODUCTION

The McCune-Albright syndrome (MAS) was first
described in 1936 by McCune and separately by Al-
bright.1,2

MAS is a sporadic disease rarely reported in
males. In a cohort of 41 patients from Germany,
Austria and Switzerland, only 5 patients were males,3

while in a report from France comprised of 113 pa-
tients, only 15 patients were males.4 The exact inci-
dence of the syndrome is unknown. The diagnosis
is considered confirmed when at least two of the
cardinal features are present: polyostotic fibrous

dysplasia, café-au-lait skin pigmentation and auton-
omous endocrine hyperfunction. The most common
form of autonomous endocrine hyperfunction in this
syndrome is gonadotropin independent precocious
puberty, but affected individuals may also have au-
tonomous hyperfunction of other endocrine glands
such as hyperthyroidism,5 hypercortisolism6 and/or
pituitary adenomas secreting GH and/or prolactin.7

Hypophosphatemic osteomalacia has also been re-
ported.8 Association of MAS with hypersomatotro-
pism is rare and pituitary adenoma is demonstrable
in only 40-50% of patients with GH hypersecre-
tion.9,10 Nonendocrine abnormalities in this syn-
drome include chronic liver disease, tachycardia and
rarely sudden death, possibly from cardiac arrhyth-
mias.

Herein, we report a male patient with MAS as-
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sociated with GH hypersecretion.

PATIENT�S DESCRIPTION

A nine-year old boy was admitted to our depart-
ment for investigation of precocious puberty. The
boy presented café-au-lait spots first noted at the
age of 4 months. The skin lesions were initially loc-
alised on the left shoulder and subsequently ob-
served on the left half of the thorax, the left flank,
the left upper arm and the left half of the face (Figu-
re 1). A skin biopsy one year previously had revealed
no abnormal pathology. Physical examination ex-
posed a prominent supraorbital ridge. The height
was 143cm (height SDS=2.07, 90th percentile), the
weight was 40Kgr and the bone age 12.8yrs. Two

Table 1. Laboratory Data

At diagnosis After 8 months of therapy

Glucose mmol/L 4.3

Urea mmol/L 4.25

Creatinine mmol/L 39.8

AST U/L 18

ALT U/L 20

Ca mmol/L 4.9

P mmol/L 1.4

Cholesterol mmol/L 5.27

HDL cholesterol mmol/L 1.5

Triglycerides mmol/L 0.73

TSH mU/L 1.46 (0.4-4.0)

FT3 pmol/L 5.7 (4.0-7.4)

FT4 pmol/L 14.19 (10.3-29.7)

Ä4androstendione nmol/L 3.8 (0.17-1.9) 1.6 (0.17-1.9)

17-OHProgesterone nmol/L 2.25 (0.21-4.59)

DHEAS ìmol/L 9.45 (0.08-4.6) 1080. (0.08-4.6)

b-hCG mIU/ml 1 (0-3.2)

FSH IU/L 1.5 (2.3-12.3)

LH IU/L 0.42 (2.5-12.6)

PRL ìIU/ml 200.9 (60-400)

Testosterone nmol/L 0.94 (8.2-34.6) 0.94 (8.2-34.6)

Cortisol morning value nmol/L 256,68 (138-690)

Cortisol night value nmol/L 93.84

Cortisol morning after dexamethasone suppresion nmol/L 35.88
I-PTH pg/ml 42.30 (12-72)

Expected normal values in parenthesis

Figure 1. Café-au-lait skin pigmentation.
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and a half years previously the height was 118 cm
(height SDS=0.38, 65th percentile). The mother�s
height was 165cm and the father�s height 172cm,
while the target height was 175cm (target height
SDS=0.04). The blood pressure was 100/80mmHg.
The volume of the right testis was 5ml and that of
the left was 7ml. Genitalia, pubic and axillary hair
were Tanner stage II. The rest of the physical ex-
amination was unremarkable as were the family and
perinatal history. The birth weight was 3150gr.

The basal laboratory findings are shown in Ta-
ble 1 and the results of the dynamic testing are shown
in Table 2.

Skeletal radiography disclosed numerous cystic
areas in the iliac and femoral bones, thickening and
expansion of the base of the skull, lesions of the fa-
cial skull causing dysfigurement and scoliosis of the
lumbar and thoracic spine. A Tc-99m HDP bone
scintigraphy revealed abnormal concentration of the
radionuclide in the iliac and femoral bones and in
the facial skull (Figure 2). A thyroid ultrasonogra-
phy (u/s) revealed a micronodular appearance of the
gland. A testes u/s revealed microlithiasis of both

Figure 2. Tc-99m HDP bone scintigraphy. Abnormal concen-
tration of the radionuclide in the facial skull. Fibrous dysplasia.

Table 2. Dynamic tests: Glucagon, Oral glucose tolerance test
(OGTT) and gonadotropin stimulating hormone (GnRH)

Glucagon test GH (ìg/L)

Time(min) Before therapy On therapy (8 months)

0 17.38 3.3

30 30.66 4.7

60 13.74 3.3

OGTT GH (ìg/L)

Time(min) Before therapy On therapy (8 months)

0 14.02 (0.06-5.0) 3.4

30 12.6 2.5

60 13.7 2.1

90 14.4 1.8

120 12.5 2.1

GnRH test Before therapy On therapy (8 months)

Time (min) LH (IU/L) FSH LH (IU/L) FSH

0 0.27 (1.6-10) 1.09 (<6) 0.29 0.74

30 2.6 2.7 5.26 1.61

60 2.68 3.5 5.54 2.54

Expected normal values in parenthesis

testes. An abdominal u/s showed no abnormalities.
Pituitary Magnetic Resonance Imaging (MRI) re-
vealed a microadenoma with a diameter of 9mm.
An adrenal MRI was normal.

The diagnosis of MAS was made and treatment
with somatostatin long-acting analogues (one intra-
muscular injection of 10mg every month) and testo-
lactone (30mg/Kgr/day per os) was initiated. A pi-
tuitary MRI 3 years after diagnosis revealed no ab-
normalities. Testolactone was discontinued at the
age of 13 and central puberty was initiated shortly
thereafter. During a 4-year follow-up the fibrous
dysplasia has not affected vision or hearing, and the
GH values have been within normal range. The boy
has until now presented normal physical and men-
tal development with no other medical problem. His
current height is 169cm (height SDS=1.99, 90th per-
centile), his weight is 71.5 Kgr, the volume of the
right testis is 11.4ml and that of the left is 14ml. Pu-
bic and axillary hair is Tanner stage III and bone
age is 15.4 yrs.

DISCUSSION

MAS is the result of a postzygotic mutation in
the gene encoding for the alpha subunit of the stim-
ulatory G protein (Gsa). The mutations lead to the
substitution of Histidine (His) or Cysteine (Cys) for
Arginine (Arg) at aminoacid 201 of the alpha sub-
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respects from that observed in classical acromega-
ly. Patients are generally young (<20 years) at the
onset and diagnosed on the basis of growth acceler-
ation rather than facial dysmorphism, which is usu-
ally difficult to assess due to fibrous dysplasia.9,10

Fibrous dysplasia in MAS can involve any bone but
most commonly affects the long bones, the ribs and
the skull. It ranges from small asymptomatic areas
detectable only by bone scan to markedly dysfigur-
ing lesions resulting in pathologic fractures and im-
pingement on vital nerves. Fibrous dysplasia as the
initial symptom of MAS has been reported in two
affected boys. In our patient the lesions were locat-
ed in the basal and facial skull and in the iliac and
femoral bones. Hepatic abnormalities range from
mild elevation of transaminases to severe neonatal
jaundice and chronic cholostasis. No hepatic abnor-
malities were noted in our patient.

The differential diagnosis of MAS must include:
gonadotropin dependent precocious puberty, neu-
rofibromatosis, Graves� disease, Cushing syndrome
of various causes, and additionally in the male test-
otoxicosis.

Therapy in MAS is symptomatic. At present no
therapy addresses the underlying molecular prob-
lem. Aromatase inhibitors, which block the conver-
sion of testosterone to estradiol, are used in the
treatment of precocious puberty. Pituitary surgery
in this syndrome is beset with problems mainly re-
lated to fibrous dysplasia and the resultant thicken-
ing of bones. Bromocryptine, cabergoline and long-
acting somatostatin analogue have been used with
some success with regard to GH hypersecretion.

Our patient was presented at age 9 years with
the classical triad of the syndrome: polyostotic dys-
plasia causing facial disfigurement, café-au-lait hy-
perpigmentation not crossing the midline, gonadot-
ropin independent precocious puberty and GH hy-
persecretion. He received treatment with long-act-
ing somatostatin analogues for the GH secreting
adenoma and testolactone for the precocious pu-
berty. The treatment resulted in normalization of
GH secretion, complete reversion of the pituitary
adenoma, no further growth acceleration and con-
trol of precocious puberty. The efficacy of the treat-
ment applied in our patient is well established in

unit of Gsa.11 The specific mutations that cause MAS
occur at a site in the protein that mediates the inac-
tivation of the Gsa subunit. Once activated, the
mutated Gsa remains activated for a prolonged pe-
riod despite the absence of hormone stimulation of
the receptor. As a result, there are persistently high
levels of intracellular cAMP. In various tissues in-
creased cAMP levels can mediate mitogenesis and
increased cell function. The specific phenotype de-
pends on the cell type containing the mutation. The
classic triad of MAS can all be explained by the
mechanism described above. Since MAS results
from a postzygotic mutation, the earlier the muta-
tion occurs in embryogenesis the more widespread
is tissue involvement. Mutations late in embryogen-
esis account for the mild cases of the syndrome with
only 2 or 3 of the classic features, while mutations
after differentiation into a specific cell line may lead
to a single adenoma. Gsa activating mutations have
been reported in isolated hyperfunctioning thyroid
nodules and in somatotroph adenomas.

The most common endocrine feature of MAS is
precocious puberty. It is the result of gonadotropin
independent autonomous ovarian or testicular func-
tion. Precocious puberty caused by this mechanism
is far more common in girls than in boys. In a co-
hort of 26 patients with MAS, the onset of preco-
cious puberty was earlier in females (2.8±2.3 years)
than in males (6.9±2.7).12 In our patient precocious
puberty was diagnosed at the age of 8.8 years. Girls
as young as 4 months with MAS may present with
breast development or vaginal bleeding. Excess es-
trogen secretion often stimulates increased growth
velocity and can result in marked advancement in
skeletal maturity. Macroorchidism due to autono-
mous hyperfunction of Sertoli cells and Gsa muta-
tion are also reported as an unusual expression of
MAS in prepubertal boys.12 ACTH independent
Cushing syndrome generally results in growth fail-
ure and hypertension in infancy. The adrenal glands
are bilaterally enlarged and contain multiple nod-
ules in the cortex. Hyperthyroidism associated with
MAS is a result of one or more autonomously func-
tioning nodules and typically occurs later in child-
hood. GH excess from pituitary adenomas can oc-
cur at any age resulting in gigantism and/or acrome-
galy. GH hypersecretion in MAS differs in several
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many other reported MAS cases.13-15 Nevertheless,
complete reversion of the pituitary adenoma is rel-
atively unusual. Side effects from the treatment were
not reported by the patient or his family. Despite
the extended fibrous dysplasia, the boy faced no vi-
sion or hearing problems and experienced no frac-
tures or any other kinetic problem. Four years after
diagnosis the boy displays an uneventful course.
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