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BTT were ≤-2 Z-score in 2/24 (8.4%), 1/24 (4.2%), 
8/24 (33.3%) and 13/24 (54.2%) girls, respectively.

Eight patients with TS had at least one fracture 
(prevalence of fracture 33.3%). In particular, 3 patients 
reported 1 fracture, 4 patients 2 fractures and 1 patient 
4 fractures. Overall, we documented 15 fractures, 3 
of which were spontaneous (1 patient fractured her 
right tibial distal metaphysis while walking; 1 patient 
fractured her right foot twice, the first time while she 
was climbing stairs and the second while walking). 
All fractures involved the appendicular skeleton 
(radial or tibial distal metaphysis), but not vertebral 
or femoral sites.

We did not find significant differences between 
fractured and fracture-free patients as regards auxo-
logical parameters, age at start and duration of GH 
therapy and HRT (Table 2).

DXA parameters did not differ between the two 
groups and resulted in the normal range for age and 
sex-matched reference data in 7/8 (87.5%) girls with a 
positive history of fracture. However, QUS parameters 
were significantly lower in patients who had at least 
one fracture than in fracture-free patients.

In girls with a positive history of fracture, AD-

SoS and BTT were ≤-2.0 Z-score in 5/8 (62.5%) and 
7/8 (87.5%), respectively. Only one TS girl with a 
positive history of fracture showed a normal QUS. In 
particular, the two patients with a history of sponta-
neous fractures showed values of both AD-SoS and 
BTT Z-score ≤-2.0 while having lumbar and femoral 
vBMD values in the normal range.

In TS girls with a negative history of fracture, AD-
SoS and BTT were ≤-2.0 Z-score in 3/16 (18.8%; p = 
0.065 vs fractured girls) and 6/16 (37.5%, p = 0.036 
vs fractured girls), respectively.

The presence of a value of BTT ≤-2.0 Z-score was 
associated with a significant OR of positive history 
of fracture of 11.67 (χ2 = 5.906, p = 0.015, C.I. 95% 
1.14-119.54). In contrast, DXA variables were not 
associated with history of fracture (data not shown).

Bone mineral status did not differ in relation to 
karyotype (data not shown). Densitometric param-
eters did not correlate with age at diagnosis, age at 
start of HRT or GH therapy, duration of HRT or 
GH therapy (data not shown).

Discussion

Bone health is a major concern for women with 

Table 2. Anthropometric and densitometric evaluation according to the history of fractures

Unfractured (n = 16)
Mean ± SD

Fractured (n = 8)
Mean ± SD

p

Age at diagnosis, years 8.8 ± 3.4 9 ± 2.5 0.878

Age at start GH therapy, years 9.2 ± 3.1 9.3 ± 2.5 0.759

Age at start HRT, years 13.5 ± 0.9 (n = 13) 13.1 ± 0.7 0.363

Duration of GH therapy, years 6.5 ± 2.8* 7.8 ± 2.7** 0.298

Duration of HRT, years 4.1 ± 1.9 (n = 13) 5.3 ± 1.7 0.103

Age at densitometric evaluation, years 16.9 ± 3.5 17.3 ± 2.3 0.927

Stature at densitometric evaluation, Z-score -1.7 ± 0.9 -1.9 ± 0.6 0.539

BMI at densitometric evaluation, Z-score 0.8 ± 0.9 1.1 ± 0.9 0.623

Lumbar aBMD, Z-score -1.1 ± 1.1 -1.5 ± 1.1 0.408

Lumbar vBMD, Z-score -0.3 ± 0.9 -0.3 ± 1 0.951

Femoral aBMD, Z-score -1.3 ± 0.5 -1.8 ± 1.3 0.230

Femoral vBMD, Z-score -0.7 ± 0.7 -0.8 ± 1.6 0.644

AD-SoS, Z-score -1.1 ± 1.3 -2.1 ± 0.6 0.021

BTT, Z-score -1.4 ± 1.1 -2.4 ± 0.5 0.023

* 8 girls had stopped GH therapy from 1.3 ± 0.6 years (range 0.1-2.1). 
** 7 girls had stopped GH therapy from 1.6 ± 0.8 years (range 0.6-2.5).


