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Abstract We describe a female patient aged 43, who at the age of five was diagnosed with 
polyostotic fibrous dysplasia (FD). The patient was intermittently treated in our 
department since the age 33, for approximately 10 years, with intravenous bisphos-
phonates. At the age of 42 acromegaly was diagnosed incidentally, since clinical 
manifestations were poor, and, if present earlier, they had been related to FD. Only 
retrospectively, having biochemical confirmation of GH excess, we could relate 
them to acromegaly. Because of the involvement of the base of the skull there was 
no possibility of transphenoidal surgery. Long-acting somatostatine analogues 
were started, but no response was observed, with IGF-1 and GH being even higher 
during than before treatment. After the 37-year-history of FD, the occurrence 
of additional endocrine disorder enabled to make diagnosis of McCune-Albright 
syndrome (MAS) even in the absence of two out of three classical manifestations 
such as café-au-lait skin pigmentation and peripheral precocious puberty in the 
past medical history. 

Introduction

McCune-Albright syndrome (MAS) is a rare dis-
order, more common in girls, classically defined 
as the triad of peripheral precocious puberty, café-
au-lait skin pigmentation and fibrous dysplasia 
of bone, however not all patients present with all 
these symptoms (McCune 1936; Albright 1937). 
Various endocrinopathies such as hyperthyroid-
ism, hyperparathyroidism, Cushing syndrome, 
acromegaly, hypophosphatemic ricket, hyperpro-
lactinemia and hypogonadotropic hypogonadism 
have been described in this syndrome (Weinstein 

et al.1991; Shenker et al. 1993; Lumbroso et al. 
2004). Other organs may be also involved result-
ing in hepatitis, intestinal polyps, and cardiac 
arrhythmias. Patients with MAS have a somatic 
postzygotic activating mutation of the GNAS1 
gene product, alpha subunit of the G3 protein. 
Most of the Gsα mutations are point mutations at 
the Arg 201 position (Levine 1999). cAMP has the 
ability to stimulate proliferation and differentia-
tion of certain cell types, especially endocrine cells 
and melanocytes, what results in their overactivity 
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(Spiegel 1997). The clinical phenotype varies markedly, 
depending on which tissues are affected by the muta-
tion, but precocious puberty is the most commonly 
reported manifestation (de Sanctis et al. 1999), although 
not obligatory (Sargin et al. 2006). The term gsp onco-
gene was assigned to these activating Gsα mutations 
due to their association with certain neoplasms (Landis 
et al. 1989; Yoshimoto et al. 1993; Bhansali et al. 2003). 

Till nowadays only a few dozen cases of MAS and 
acromegaly were reported. Pituitary tumor was identi-
fied in only 40–50% of cases (Bhansali et al. 2003). 

A case report

FD was diagnosed in our patient at the age of five in 
orthopedic department. Recurrent bone fractures and 
progressive bones deformation were problems which 
were present that time. The patient says that some of the 
fractures she used to treat herself simply by putting the 
broken limb to a plaster splint and the healing proceeded 
very quickly. Bones which were involved included: 
skull, base of the skull, jaw, ribs, humeral, ulnar, lumbar 
spine, pelvis, femoral, tibial. At the age of 33 and 41 
reconstructive jaw surgery were performed and fibrous 
dysplasia was confirmed microscopically. Markedly 
elevated alkaline phophatase (1 000–1 500 U/l) was 
the only abnormal biochemical result. Treatment with 
i.v. bisphosphonates was introduced and the patient 
reported general subjective improvement with less 
bone pain, but concentration of alkaline phosphatase 
did not decrease. CT of skull was performed and expe-
rienced radiologist confirmed the FD, excluding Paget’s 
disease of bones, another disease, which was taken into 
account basing on clinical grounds (Figure 1). Progres-

sive involvement of the skull resulted in impairment 
of hearing and vision. In 2005 arterial hypertension 
and impaired fasting glucose were diagnosed, which 
progressed to diabetes mellitus in 2009. In 2006 mild 
hyperprolactinemia was diagnosed and treatment with 
bromocriptine was started. About that time secondary 
amenorrhea, hypogonadotropic hypogonadism and 
breast cancer were diagnosed. Left mastectomy was 
performed (microscopic result: invasive and in situ 
ductal cancer). Since 2008 she has noticed increased 
perspiration and weakness (high-output heart insuffi-
ciency was excluded) and slight enlargement of hands 
and feet. In 2009 the patient was reevaluated. CT of the 
pituitary with subsequent reconstructions was done, 
as magnetic resonance was contraindicated because of 
the ear implant. The examination revealed suprasellar 
mass 19×26 mm. Biochemically acromegaly was con-
firmed, basing on GH 26.5 and 16.8 ng/ml (N: 0.01–3.3) 
and IGF-1  831 and 1 164 ng/ml (N:14–252). Elevated 
concentration of PTH was also observed 90.99 pg/ml 
(N:15–65), with normal serum calcium and phosphate 
concentration, but slightly decreased vitamin D concen-
tration 18.1 ng/ml. Another findings were multinodular 
goiter ( patient refused biopsy) and sinus tachycardia 
100 beats per minute.

Treatment with long-acting somatostatine analogues 
was started, but no response was observed, with IGF-1 
and GH even higher than before treatment (IGF-1 
1 175, 1 393 ng/ml; GH 38.5; 26.2 ng/ml). Involvement 
of the skull by the fibrous dysplasia make the patient 
unsuitable candidate for neurosurgery or radiotherapy, 
because it is believed that the latter increases the risk of 
sarcomateous transformation of fibrous dysplasia (Rug-
gieri et al. 1994). 

Fig. 1. CT of the skull of the female patient K.A. aged 43 with the McCune-Albright syndrome and acromegaly.
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Discussion

We present here many diagnostic dilemmas in a patient 
with MAS. The first one was the misdiagnosis of FD 
and Paget’s disease. Another problem was decreased 
alertness toward possible coexisting endocrine disor-
ders. The patient had not presented other abnormali-
ties typical for MAS in childhood. Although the patient 
was consulted and treated in our department for at least 
9 years the diagnosis of acromegaly was incidental. 
Endocrinopathies such as hyperprolactinemia, hypo-
gonadrotropic hypogonadism and acromegaly were 
diagnosed approximately at the age of 37, with little or 
no symptoms. There are reports of patients with MAS 
in whom other endocrinopaties occured in childhood. 
It seems necessary to actively screen patients with FD 
for MAS and other coexisting diseases life-long. 

Most patients with MAS and coexisting GH excess 
caused by gsp mutation usually have cosecretion of PRL 
and absent pituitary tumors or, if present, the tumors 
are rather small (Akintoye et al. 2002). Unfortunately 
we can not perform genetic testing because of techni-
cal problems. The exposure to excess GH concentration 
results in higher morbidity related to FD of craniofacial 
bones i.e. increased risk of vision and hearing deficits 
(33% vs. 4% in patients with FD and with or without 
GH excess) (Akintoye et al. 2002), thus intensive treat-
ment to normalize GH and IGF-1 is crucial. Long acting 
somatostatine treatment causes normalization of IGF1 
in 50% of patients and in the remaining there is only 
partial response. It was totally ineffective in our patient. 
Additive treatment with cabergoline or pegvisomant 
can be helpful and further decrease IGF1 concentration 
and improve final outcome (Akintoye et al. 2002). 

In literature there are only three cases of coexist-
ing breast cancers and MAS in a 40-, 27- and 11-year 
old patients (Huston & Simmons 2004, Scanlon et al. 
1980, Tanabeu et al. 1998) and in all three cases there 
had been a history of precocious puberty and enhanced 
exposure to estrogens. Our patient is the first one in 
whom breast cancer was not related to early estrogen 
exposure. Data on possible association between breast 
cancer and GNAS mutation are lacking. 

We conclude that patients with MAS may require 
lifelong control and screening for all possible endocrine 
and nonendocrine diseases. 

References

1 	 Akintoye SO, Chebli C, Booher S, Feuillan P, Kushner H, Leroith D, 
et al (2002). Characterization of gsp-mediated growth hormone 
excess in the context of McCune-Albright syndrome. J Clin Endo-
crinol Metab. 87: 5104–5112. 

2 	 Albright F, Butler AM, Hampton AO, Smith P (1937). Syndrome 
characterized by osteitis fibrosa disseminata, areas of pigmen-
tation, and endocrine dysfunction with precocious puberty in 
females: report of 5 cases. N Engl J Med. 216: 727–746. 

3 	 Bhansali A, Sharma BS, Sreeniasulu P, Singh P, Vashisth R., Dash 
RJ (2003). Acromegaly with fibrous dysplasia  : McCune-Albright 
Syndrome. Clinical Studies in 3 cases and brief review of litera-
ture. Endocrine Journal. 50: 793–799.

4 	 Huston TL, Simmons RM (2004). Ductal Carcinoma in Situ in 
a 27-Year-Old Woman with McCune-Albright Syndrome. The 
Breast Journal. 10, 440–442.

5 	 Landis CA, Masters SB, Spada A, Pace AM, Bourne HR, Vallar L 
(1989). GTPase inhibiting mutations activate the α chain of Gs 
and stimulate adenyl cyclase in human pituitary tumors. Nature. 
340: 692–696.

6 	 Levine MA (1999). Clinical implications of genetic defects in G 
proteins: oncogenic mutations in Gsα as the molecular basis for 
the McCune-Albright syndrome. Arch Med Res. 30: 522–531. 

7 	 Lumbroso S, Paris F, Sultan C (2004). Activating Gs alpha muta-
tions: Analysis of 113 patients with signs of McCune-albright 
Syndrome-A European Collaborative Study. J Clin Endocrinol 
Metab. 89: 2107–2113.

8 	 McCune DJ (1936). Osteitis fibrosa cystica: a case of a nine-
year-old girl who also exhibits precocious puberty, multiple 
pigmentation of the skin and hyperthyroidism. Am J Dis Child. 
52: 743–744. 

9 	 Ruggieri P, Sim FH, Bond JR, Unni KK (1994). Malignancies in 
fibrous dysplasia. Cancer. 73: 1411–1424. 

10 	de Sanctis C, Lala R, Matarazzo P, Balsamo A, Bergamaschi R, 
Cappa M, et al (1999). McCune-Albright syndrome: a longitudi-
nal clinical study of 32 patients. J Pediatr Endocrinol Metab. 12: 
817–26.

11 	Sargin H, Gozu H, Birkan R, Sargin M, Avsar M, Ekinci G, et al 
(2006). A case of McCune-Albright Syndrome associated with 
Gsα mutation in the bone tissue. Endocrine Journal. 53: 35–44.

12 	Scanlon EF, Burkett FE, Sener SF, Green OC, Traisman HS, Marr 
TJ, et al (1980). Breast carcinoma in an 11-year-old girl with 
Albright’s syndrome. Breast. 6: 6–9. 

13 	Shenker A, Weinstein LS, Moran A, Pescovitz OH, Charest NJ, 
Boney CM, et al (1993). Severe endocrine and nonendocrine 
manifestations of the McCune-Albright syndrome associated 
with activating mutations of stimulatory G protein GS. J Pediatr. 
123: 509–18. 

14 	Spada A, Vallar L (1992). G-protein oncogenes in acromegaly. 
Horm Res. 38: 90–93. 

15 	Spiegel AM (1997). The molecular basis of disorders caused by 
by defects in G protein. Horm Res. 47: 89–96.

16 	Tanabeu Y, Nakahara S, Mitsuyama S, Ono M, Toyoshima S (1998). 
Breast Cancer in a Patient with McCune-Albright Syndrome. 
Breast Cancer. 5: 175–178.

17 	Weinstein LS, Shenker A, Gejman PV, Merino MJ, Friedman E, 
Spiegel AM (1991). Activating mutations of the stimulatory G 
protein in the McCune-Albright syndrome. N Engl J Med. 325: 
1688–95. 

18 	Yoshimoto K, Iwahana H, Fukuda A, Sano T, Itakura M (1993). 
Rare mutations of the Gs α-subunit gene in human endocrine 
tumors. Mutation detection by polymerase chain reaction-
primer-introduced restriction analysis. Cancer. 72: 1386–1393. 


