
Table 1. Auxological, clinical, and biochemical data of a boy with McCune-Albright syndrome and precocious puberty treated with keto-
conazole, cyproterone acetate and leuprolide depot for many years and monitored up to adult height

CA (yrs) 4.6 5.6 6.6 7.6 8.8 10 11 12.6 13 13.6 16.6

BA (yrs) 5.6 7.6 10 11.3 12.9 12.9 / 13.6 / 14.6 17

BA/CA ratio 1.21 1.36 1.52 1.48 1.46 1.29 / 1.07 / 1.07 1.02

Height (cm) 119.2 131.1 143.3 149.9 157.2 163.9 167.7 176.5 177.1 180 188.5

Height (SDS) 2.3 3.2 4.2 4.1 4.0 3.8 3.2 2.7 2.3 2.1 2.1

Growth velocity (cm/year) / 11.9 12.2 6.6 7.3 4.2 5 6.8 4.6 4

Growth velocity (SDS) / +6 + 6.2 +1 +2.5 -1 +0.3 +2.5 -0.5 -2

Predicted final height (cm) / 187.7 191.8 193.2 187.4 195.4 / 195.7 / 189.9

Right testis (cc) 10 15 18 12 10 10 12 12-15 12-15 20 25

Left testis (cc) 3 3 3 3 4 3 3 4 4-5 6-8 12

Pubic hair stages P1 P2 P3 P2 P2 P2 P2 P2 P3 P4 P5

Testosterone (ng/dl) 98 164 191 35 53 18.6 19.9 55.5 71.8 186.8 355

Free-testosterone (pg/ml) 1.0 21.3 1.4 1.1 0.6 0.8 1.8 2.3 4.8 15.2

FSH (mIU/ml) <0.1
0.4*

<0.1 0.3 0.8 1.2
1.8*

0.5 0.2 0.2 / 0.4 2.5

LH (mIU/ml) <0.1
0.3*

<0.1 0.29 0.7 1.0
11.1*

<0.1 <0.1 <0.1 / 0.4 2
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CA = chronological age; BA = bone age; Keto = Ketoconazole (200 mg twice a day), orally; Cypro = Cyproterone acetate (50 mg/
daily), orally; Leupro = Leuprolide acetate depot (3.75 mg/ 28 days), intramuscularly
*peak of FSH and LH after gonadotropin-releasing hormone (GnRH) stimulation test: 100 mcg intravenous

Adult height in a treated boy with McCune-Albright syndrome	

less evident during the 2nd year of therapy, probably 
due to the concomitant onset of central puberty. A 
spontaneous activation of the pituitary-gonadal axis 
at the end of the 2nd year was, in fact, evidenced by 
both the enlargement of left testis and the pubertal 
LH response to GnRH stimulation test (Table 1). 
On the basis of these findings, when the boy was 8.8 
years old (BA 12.9 years), we decided to add a GnRH 
analogue (leuprolide acetate depot, 3.75 mg/ 28 days). 
The inclusion of leuprolide in the therapeutic schedule 
was followed, during the subsequent 4.2 years, by: a) 
deceleration of growth and bone maturation velocity; 
b) reduction of height SDS; c) decrease of BA/CA 
ratio (Table 1 and Figure 1).

The therapeutic regimen with ketoconazole, cy-
proterone acetate and leuprolide was definitively 
stopped at the age of 13 years and its withdrawal was 
followed by: a) a relevant increase of testosterone, 
free-testosterone and gonadotropin serum levels; b) 
significant enlargement of both testes (Table 1). No 

side effects and no changes of transaminase serum 
levels were recorded throughout the overall treatment 
period (6.4 years).

During follow-up this patient exhibited, at repeated 
ultrasonographic screening, none of the abnormalities 
that have frequently been reported in MAS boys,15,19 
neither hypoechoic and hyperechoic lesions nor 
microlithiasis or focal calcifications. At the age of 
16.6 years (BA 17 years), our patient achieved adult 
height (188.5 cm), which was higher than target 
height (181.2 cm) and very close to that predicted at 
the onset of treatment (191.8 cm). At the last exami-
nation (16.6 years), our patient exhibited complete 
pubertal development with adult pubic and axillary 
hair and penile length, marked testicular asymmetry 
(Table 1) and no other apparent signs of MAS, nei-
ther hypophosphatemic osteomalacia, nor pituitary 
adenomas, nor hyperthyroidism, nor café-au-lait skin 
lesions or polyostotic fibrous dysplasia.

Throughout the overall follow-up duration, heights 


