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Abstract 
A 5-years-old girl was diagnosed with Turner syndrome (TS) during a diagnostic work-up for short stature 

and dysmorphic features. Chromosome analysis revealed rare X-chromosomal abnormalities 46 Xt (13:X) 

(p12:q24). GH therapy was started at the age of 5.5 years, and continued for 7 years with a fixed dose of 

0.33 mg/kg/week, until adult height (AH) achievement. Six-monthly assessment of height standard 

deviation score and height velocity was performed under therapy, evaluating a prepubertal height gain of 

31.7 cm and pubertal height gain of 20 cm. She achieved an AH of 159.3 cm, better than her target height 

(156.8 cm). In addition, she underwent spontaneous puberty at the age of 9.6 years, completed with 

menarche at 11.6 years and followed by regular menstrual cycles.  

During GH treatment, IGF-1, insulin and glucose blood levels remained within a normal range. 

The early onset of GH therapy may have allowed such a successful height outcome, with the achievement 

of full stature recovery during childhood and puberty in this TS case. The rare karyotype of our patient 

may also positively influenced her height final result.   
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Introduction  

Turner syndrome (TS) is the most frequent chromosomal disorder in females, affecting about 3% 

of all females conceived and one in 2500 live births. Karyotype is necessary for diagnosis, 

documenting 45,X0 monosomy in approximately 50% of cases, followed by mosaicism or 

structural X-chromosome abnormalities, leading to a huge variety of clinical features.¹ No 

predictable genotype-phenotype correlation has been established yet, even if mosaicism is 

generally associated with milder phenotypes.
1
 As a result, although absent pubertal development 

due to ovarian insufficiency is a very common occurrence, up to 30% of girls may undergo 

spontaneous puberty (only half of those completed with menarche) and 2-5% achieve 

spontaneous pregnancy, with higher prevalence in mosaic TS.
2
  

Short stature is the most constant finding of the syndrome, affecting 80-100% of patients, even in 

absence of other clinical signs.
 
Spontaneous TS growth pattern involves mild intrauterine growth 
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restriction, linear growth deceleration during infancy and childhood, and lack of pubertal growth 

spurt, resulting in an average adult height (AH) of 143 cm in untreated girls, about 20 cm below 

their peers and target height (TH). Although TS girls are not GH deficient, growth failure may be 

related to an impaired response to the hormone, which is treated effectively administering GH at 

supraphysiological doses (approximately double than that used in GH deficiency)
3
.    

 

Case Report  

A 5-years-old girl was referred to our Centre of Pediatric Endocrinology for short stature and 

dysmorphic features. She was born full term and adequate for gestational age (AGA), with a 

remote medical history of congenital heart disease (patent ductus arteriosus) and chronic otitis. 

On physical examination, her stature was at -2.11 SD (101 cm) versus TH of -1.15 SD (156.8 

cm), with abnormal sitting height/standing height ratio (0.56). 

Her dysmorphic 

phenotype included 

ocular hypertelorism, 

low-set ears, ogival 

palate, trident hairline, 

short fourth metacarpal 

and cubitus valgus. 

Chromosome analysis 

revealed a rare TS 

karyotype (figure 1), 

characterized by X-

autosomal translocation 

46 Xt (13:X) (p12:q24).  

 

Figure 1.  A rare form of TS karyotype: X-autosomal translocation 46 Xt (13:X) (p12:q24). 

 

GH therapy was started at the age of 5.5 years, as soon as the diagnosis was made. Assessment of 

height standard deviation score and height velocity (HV) was performed every six months under 

therapy, evaluating a prepubertal height gain of 31.7 cm during the first 4 years of GH therapy, 

and pubertal height gain of 20 cm in the following 3 years. GH was administered for 7 years at 

the fixed dose of 0.33 mg/kg/week, until the achievement of an AH of 159.3 cm, better than her 

TH (figure2). Moreover, at the age of 9.6 years she underwent spontaneous puberty, completed 

with menarche at 11.6 years and followed by regular menstrual cycles.  
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Figure 2. Grow chart of our patient: height monitoring for 7 years under GH therapy.  

 

 

During GH treatment we did not observe any side effects and IGF-1, insulin and glucose blood 

levels remained within a normal range.     

 

Discussion 

It is well established that GH therapy is effective in accelerating height velocity and increasing 

AH in TS. According to the Canadian and North American RCTs, mean AH gain was of 5-8 cm 

in treated girls compared to randomized untreated or placebo controls
4-5

, while European studies 

reported a mean height gain of 7-12 cm versus baseline predicted AH
6-8

, with wide individual 

variability.  

Despite growth-promoting therapy, TS girls AH is generally at the lowest range for female 

population standards
3
.  

To our knowledge, there are no data from the literature reporting such a successful height 

outcome as observed in our patient, especially in cases with spontaneous puberty occurrence, 

which is often a negative predictive factor for AH improvement in TS.
1
 To date, only a recent 

published Japanese study described similar results in a patient treated with early GH-therapy and 
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ultra-low estrogen dosage, achieving an AH of 159.2 cm (with TH of 157 cm).
9
  

There is no doubt that GH-therapy is an effective growth-promoting strategy in TS; however, the 

great variability in the long-term outcomes suggests that many factors play an important role on 

its efficacy. Major determinants of AH improvement are age at initiation and duration of GH 

therapy, which should be started as soon as growth failure is observed and prolonged until little 

growth potential remains (bone age≥14 years and HV<2cm/year). Other positive predictors 

include height at initiation of therapy, TH, growth responsiveness during the first year of therapy, 

higher GH doses and longer period of treatment before induction of puberty.
10-12

 

In conclusion, the case we described highlights for the first time a very successful height outcome 

in TS, even in a girl with spontaneous pubertal development. The early onset and long duration of 

GH therapy may have allowed the achievement of full stature recovery during childhood and 

puberty in this case. Arguably, our patient’s karyotype positively influenced her height outcome, 

but no data from the literature are available to verify this correlation since X-autosomal 

translocation is mentioned as an extremely rare TS karyotype.
1
 Moreover, no convincing 

evidence of potential affection of chromosomal abnormalities on final height has been clearly 

elucidated yet. 
12
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