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ARTICLE INFO abstract

We reported two Japanese girls with 45,X/47,XXX Turner mosaicism, who showed 
different growth patterns possible caused by different growth hormone (GH) therapies. The 
first case was diagnosed with 45,X/47,XXX mosaicism at the age of 7 years, and a high-dose 
GH hormone therapy (0.35mg/kg/week) started from the diagnosis. While, the second case 
was initially treated with a low-dose GH therapy (0.175mg/kg/week) on the basis of diagnosis 
of GH deficiency from 7 years of age. However, the incidental chromosomal test identified 
her as 45,X/47,XXX mosaicism, and GH therapy was changed to high-dose replacement at the 
age of 12 years. We compared the growth patterns between the two cases. Case 1 obtained 
significant increased growth (height SDS from -3.1SD to -2.4SD), while, case 2 could not attain 
the sufficient growth (height SDS from 2.5SD to -2.4SD). They entered puberty spontaneously 
and achieved menarche without the use of estradiol. These findings suggest that mild clinical 
manifestations observed in 45,X/47,XXX mosaicism might guide to undiagnose Turner 
syndrome and delay of start of an adequate-dose GH therapy. 

Earlier diagnosis and an appropriate GH therapy can improve the clinical course and 
prognosis. Turner syndrome is defined as partial or complete loss of one of the X chromosomes, 
affecting 1:2,000 to 2,500 live female births [1]. The syndrome is highly variable can differ 
dramatically among the cases. Affected females potentially develop a wide variety of clinical 
features, affecting various organ systems. Common features include short stature, ovarian 
failure and phenotypic abnormalities. Turner syndrome may be diagnosed shortly after birth 
or during early childhood, while mild cases can remain undiagnosed until later in life and 
even during adulthood. High-dose recombinant growth hormone (GH) therapy (0.35 mg/kg/
week) for Turner syndrome was permitted for use in Japan in 2000, and it can help to achieve 
greater height than low-dose GH therapy (0.175 mg/kg/week) used for growth hormone 
deficiency [2,3]. Most cases with Turner syndrome need sex hormone replacement therapy in 
order to undergo pubertal development and begin their menstrual periods following the GH 
therapy. On the other hand, few individuals with Tuner syndrome show minimal symptoms, 
adequate growth and spontaneous, progressive puberty.

45,X/47,XXX Turner mosaicism, which is a rare type of mosaicism, is recognized to have 
the improved prognosis for growth and ovarian function [4-9] have reported that females 
with 45,X/47,XXX mosaicism are more mildly affected clinically. They have near normal 
ovarian function with spontaneous puberty. They also show mild growth retardation, and 
some cases do not require GH therapy. In the present study, we reported two Japanese girls 
with 45,X/47,XXX Turner mosaicism, who showed different growth patterns possible caused 
by different GH therapies. The first case was diagnosed with 45,X/47,XXX mosaicism at the age 
of 7 years, and a high-dose GH hormone therapy started from the diagnosis. While, the second 
case was initially treated with a low-dose GH therapy as growth hormone deficiency from 7 
years of age. However, the incidental chromosomal test identified 45,X/47,XXX mosaicism, 
and GH therapy was changed to high-dose replacement at the age of 12 years. We compared 
the growth development between the two cases.
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Case Report

Case 1

 A 7-year old Japanese girl was referred to our department due to 
short stature with a height SDS of -3.1SD. She had minimal physical 
features of Turner syndrome, mild cubitus valgus and short neck, 
but without webbed appearance. She had no organic abnormalities. 
Laboratory data showed normal serum levels of IGF-1 (101ng/
mL), LH (2.0mIU/mL), FSH (3.9mIU/mL) and estradiol (<10pg/
mL), which were coincident with her age and pubertal stage Tanner 

stage 1. The bone age was 7 years old. She showed normal response 
to GH provocation tests. We performed a chromosomal analysis 
suspecting Turner syndrome, and 45,X/47,XXX mosaicism was 
identified. We started a high-dose GH therapy (0.35mg/kg/week), 
and the satisfied growth response was achieved (Figures 1 & 2). 
The height SDS was improved from -3.1 SDS to -2.4 SDS, and from 
-0.6SD to +1.8SD for Japanese girls with Turner syndrome [10]. 
There was spontaneous and progressive puberty and she achieved 
menarche at the age of 12 years without the use of estrogen. 

Note: *1: start of a high-dose GH therapy, **1: finish of a high-dose GH therapy. *2: start of a low-dose GH therapy, **2: change 
to a high-dose GH therapy. ***2: finish of a high-dose GH therapy.

Figure 1: Growth charts in Case 1 and Case 2.

Figure 2: Comparison of the growth rates between Case1 and Case 2. 

Note: Blue bards indicate the growth rates in Case 1, and red bars indicate that in Case 2.
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Case 2

Another case was also a 7-year old Japanese girl with short 
stature of height SDS of -2.5SD. She was initially not recognized as 
Turner syndrome by a pediatrician at the local clinic, because the 
physical features were minimum. She had no organic abnormalities. 
According to the results of GH provocation tests, she was diagnosed 
with GH deficiency, and a low-dose GH therapy (0.175mg/kg/
week) was started. At first, the GH therapy seemed effective for 
growth, but her growth rate gradually decreased. Eventually, there 
was no significant improvement in the height SDS (from -2.5 SDS to 
-2.4 SDS, and from +0.9 SD to +1.8SD for Japanese girls with Turner 
syndrome) (Figures 1 & 2). She entered puberty spontaneously and 
achieved menarche at the age of 11 years and 6 months without 
the use of estradiol. Thereafter, she referred to our department at 
the age of 12 years. We found some distinctive physical features, 
cubitus valgus, shield-like chest, low hairline and short neck, and 
performed a chromosomal analysis, which identified 45,X/47,XXX 
mosaicism. At the age of 12 years, serum levels of IGF-1 (405ng/
mL), LH (6.9mIU/mL), FSH (6.5mIU/mL) and estradiol (109.5pg/
mL) were equivalent to her age and pubertal stage Tanner stage 
4. The bone age was 12 years old. We changed to a high-dose GH 
therapy after confirmation of the Turner karyotype, but her growth 
rate was not accelerated. 

Discussion
Various studies have indicated that Turner syndrome caused 

by 45,X/47,XXX mosaicism are more mildly affected clinically, 
particularly growth and ovarian function. Blair et al. [9] reported 
that although the median height SDS of 7 girls with 45,X/47,XXX 
mosaicism was not significantly different from those with the 
commoner karyotypes, 3 girls did not require GH treatment, and 
the height SDSs in 6 out of 7 girls were within normal range for 
normal girls at review. These findings suggest that the karyotype 
of 45,X/47,XXX might be more likely manifest growth impairment 
than the commoner karyotypes. On the other hand, a high-dose GH 
therapy started from early childhood can offer greater improvement 
of final height in Turner syndrome. Takano et al. [2,3,11] reported 
that girls with Turner syndrome received a high-dose GH therapy 
more greatly increased the growth rates during the initial 4 years 
compared with those with a low-dose GH therapy. The mean final 
height treated for more than 6 years was 142.2±6.5 cm with a low-
dose GH and 144.3±3.9 cm with a high-dose GH, although there was 
no statistical difference between the two dose regimens. Besides, 
Marco et al. [12,13] have indicated that predictors of good response 
to GH therapy can be the time on growth hormone therapy until 
starting estrogen replacement therapy as well as the initial GH 
dosage. 

Turner syndrome with 45,X/47,XXX mosaicism is known to 
have milder growth failure, while a high-dose GH therapy from 
early childhood can achieve near normal final height. In the present 

study, case 1 obtained significant increased growth (height SDS from 
-3.1SD to -2.4SD) treated with a high-dose GH from 7 years of age. 
While, case 2 could not attain the sufficient growth (height SDS from 
-2.5SD to -2.4SD), because she was initially treated with a low-dose 
GH from 7 years of age due to misdiagnosis as GH deficiency, and 
the therapy changed to a high-dose GH after confirmation of Turner 
syndrome at the age of 12 years. Mild clinical features observed 
in 45,X/47,XXX mosaicism might guide to undiagnosis of Turner 
syndrome and delay of start of an adequate-dose GH therapy, which 
can cause failure to attain the satisfied final height. 45,X/47,XXX 
mosaicism enables to enter puberty spontaneously, and some 
cases do not have to treat with estrogen to progress puberty. 
On the other hand, girls with this karyotype can develop bone 
maturation and achieve epiphysial closure earlier than those with 
the commoner karyotypes. In the present study, both girls achieved 
menarche before 12 years of age, which could influence on their 
final height, particularly in case 2, whose final height was similar 
to the mean final height in untreated girls with Turner syndrome 
with the commoner karyotypes [11]. Earlier spontaneous puberty 
can inhibit the improved growth characterized in 45,X/47,XXX 
Turner mosaicism. In conclusion, girls with 45,X/47,XXX Turner 
mosaicism are more mildly affected clinically with less impaired 
growth and less ovarian failure. However, they are more likely 
to remain undiagnosed until later in life, which can cause inhibit 
improved final height and satisfied quality of life. Earlier diagnosis 
and an appropriate GH therapy can improve their growth patterns 
and prognosis.
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