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A case of 45,X/47,XXX mosaic Turner syndrome: 
Clinical manifestations and effect of growth hormone 
treatment
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In Turner syndrome (TS), 45,X/47,XXX mosaicism is a rare genotype. Due to its low frequency, the clinical features and prog-
nosis are not clearly known. A 10-year-old girl was diagnosed with 45,X/47,XXX mosaicism TS and presented with short 
stature. She did not show any other TS phenotypic features, except for short stature, and developed spontaneous puberty and 
menarche, although she had unilateral ovarian agenesis. She achieved a significant growth improvement following growth 
hormone treatment. Since 45,X/47,XXX mosaic TS shows different gonadal function from that of classic TS, it is necessary to 
conduct surveillance for premature ovarian insufficiency.
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Introduction

Turner syndrome (TS) is a common chromosomal disorder 
affecting approximately 1:2,500 live female births and is charac-
terized by partial or complete absence of one X chromosome [1]. 
About 45% to 50% of patients with TS have 45,X monosomy, 
and the remainder have structural chromosome abnormali-
ties or mosaicism [2]. Mosaicism with 46,X,i(Xq); 46,XX/47,XXX; 
46,X,del(Xp); or 46,XX are common mosaic karyotypes in TS [3]. 
The frequency of patients with 45,X/47,XXX among all patients 
with TS is estimated to be 1.5% [4]. However, the exact incidence 
of 45,X/47,XXX may be slightly higher than 1.5% because stan-
dard cytogenetic analysis may fail to detect mosaic aneuploidy 
at a very low level or exclude the possibility of tissue-specific 
mosaicism in patients [5].

Triple-X syndrome (47,XXX) is the most common female 

chromosomal abnormality, occurring in approximately 1:1,000 
female births [6]. The common clinical features include a tall 
stature, low intellectual ability, and high probability of psychotic 
problems. Premature ovarian failure and genitourinary tract 
malformations have been reported. However, pubertal onset, 
sexual development, and fertility are usually normal. 

TS is characterized by a short stature, ovarian failure, congeni-
tal malformations of the heart and kidney, and distinctive physi-
cal features, including cubitus valgus, a webbed neck, and a wide 
chest [7]. However, the TS phenotype varies depending on the 
specific karyotype [5]. The mosaic form of TS tends to manifest 
with milder phenotypes and improved prognosis. 

The aim of this case presentation is to describe the clinical 
manifestations and report the effect of growth hormone treat-
ment in a Korean patient who was diagnosed with 45,X/47,XXX 
mosaic TS.
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Case 

A 10-year-and-4-month-old girl was brought to a pediatric 
endocrinology clinic to undergo evaluations for her short stat-
ure. The patient’s birth weight was 3.3 kg, and she was born via 
nonsurgical vaginal delivery at full term. She was the first child 
in the family. She had no other significant medical history and 
had achieved normal developmental milestones. She was in the 
fourth grade of elementary school and was performing well in 
school. Her father’s height was 165 cm, and her mother’s height 
was 163.5 cm. There was no familial history of inherited or con-
genital disease. On physical examination, her height was 125.4 
cm (–2.68 of the standard deviation [SD]), and her weight was 
28.5 kg (–1.27 of the SD). Clinical features of TS were not ob-
served in the examination. Her Tanner stage was breast I, pubic 
hair I, and axillary hair I. Her external genitalia appeared normal. 
She had no cardiac murmur. Her serum laboratory test results 
revealed 1.28 ng/dL of free thyroxine (normal range: 0.8 to 1.8), 

1.67 µIU/mL of thyroid-stimulating hormone (normal range: 0.5 
to 5), <0.20 mIU/mL of luteinizing hormone (normal range: 0.02 
to 4.7), 2.22 mIU/mL of follicle-stimulating hormone (normal 
range: 0 to 10.8), 18.09 pg/mL of estradiol (normal range: 10 to 
24), and 181.73 ng/mL of insulin-like growth factor-1 (normal 
range: 85 to 363). Her complete blood count and comprehen-
sive metabolic panel were normal. Her bone age was read and 
interpreted as 10 years according to the standards of Greulich 
and Pyle [8], which is considered a normal bone age. Cytogenetic 
analysis of blood lymphocytes revealed a karyotype of TS mo-
saicism with 45,X(33 cells)/47,XXX(17 cells). Further evaluations 
of abnormalities related to TS were performed. In pelvic sonog-
raphy, right ovary was not visualized but small uterus and small 
left ovary existed. Echocardiography revealed a normal aorta 
and aortic valve. A renal ultrasound examination showed no uri-
nary tract malformations. An ophthalmologic examination and 
audiogram showed normal findings. Her mean parental height 
was 157.5 cm (–0.53 of the SD) and predictive adult height was 

Fig. 1. Growth chart of the patient. Spon-
taneous breast development (blue arrow) 
and menarche (red arrow) were observed 
at 10 years and 7 months and 13 years 
of age, respectively. *, Initiation of growth 
hormone (GH) treatment; **, Withdrawal of 
GH treatment; SD, standard deviation.
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144.3 cm (–3.38 of the SD). To improve her adult height, growth 
hormone therapy was administered at 10 years and 6 months 
of age, to which she responded well (Fig. 1). Spontaneous breast 
development and menarche were observed at 10 years and 7 
months and 13 years of age, respectively. At 15 years and 10 
months of age, the growth hormone treatment was discontin-
ued. Her near-final adult height was 152.1 cm (–1.34 of the SD). 
She had regular menstrual cycles, and follow-up pelvic sonog-
raphy showed a postpubertal uterus and normal left ovary but 
right ovary was not visualized.

Discussion 

Among patients with TS, 45,X/47,XXX karyotypes are rare and 
less severe than common TS due to the higher occurrences of 
puberty, menarche, and fertility and lower occurrence of con-
genital anomalies [4,5]. 

TS is an important cause of short stature in girls. The preva-
lence of a short stature in individuals harboring 45,X/47,XXX is 
64.3%, which is much lower than that in 45,X monosomy cases 
(greater than 95%) [5]. Tang et al. [5] speculated that this may 
be related to the presence of 47,XXX cell lines because triple-X 
syndrome often presents with tall stature. However, the progno-
sis for the final adult height is not guaranteed without growth 
hormone treatment. In a study by Blair et al. [9] comparing 
45,X/47,XXX mosaic TS to common TS [45,X and 45,X/46,Xi(X)
(q10)], only 4 of 7 patients harboring 45,X/47,XXX were treated 
with growth hormones as their heights were -2 of SD or less, 
and the median/mean height SD before and after treatment 
showed no statistically significant difference from that in com-
mon TS. The near-final adult height of our patient was 152.1 
cm, which reached the target height range (between 151 cm 
and 164 cm) after 5 years of growth hormone treatment. In TS, 
it is generally known that there is no difference in the response 
to growth hormone treatment according to the physical abnor-
mality or genotype [10]. However, it is thought that 45,X/47,XXX 
mosaicism is diagnosed at a relatively old age compared to the 
age at which common TS is diagnosed, which may negatively 
affect the effect of growth hormone treatment.

Hypogonadism is one of the most important clinical issues for 
adolescents and adult TS. Women with 45,X/47,XXX mosaicism 
are more likely to retain residual ovarian function [4,5]. The oc-
currences of spontaneous puberty and menarche were 88.9% 
and 77.1% respectively [5], much higher than those observed 
in 45,X monosomy cases (22.4% and 9.2%, respectively) [11]. 
Women with 45,X monosomy rarely become pregnant (<0.5%) 

[12]. However, Tarani et al. [13] reviewed the outcomes of spon-
taneous pregnancies in 12 women with 45,X/47,XXX karyotypes, 
which were normal in 16 of 20 pregnancies. However, the risk of 
premature ovarian insufficiency (POI) in 45,X/47,XXX mosaicism 
is higher than that in the general population, and ovarian failure 
is usually observed at around 30 years of age [5]. The ovarian 
reserve may be monitored by measuring serum anti-Müllerian 
hormone levels and ovarian antral follicular counts in young 
patients with mosaic TS with persistent ovarian function, and 
fertility preservation could be considered before follicles begin to 
disappear [5]. Our patient also developed spontaneous puberty, 
menarche, and regular menstruation thus far; however, she 
has the risk of developing POI. We advised the patient and her 
parents about possible premature ovarian failure. Through mul-
tidisciplinary treatment, regular evaluation of gonadal function 
will be conducted, and we plan to provide counseling for family 
planning. 

We report here a case of 45,X/47,XXX mosaic TS. The patient 
presented with a short stature but had no congenital anomalies 
and developed spontaneous puberty and menarche. After 5 
years of growth hormone treatment, her near-final adult height 
reached the target height range. In our case and according 
to previous reports, 45,X/47,XXX mosaic TS has milder clinical 
manifestations than those of classic TS, and patients often re-
tain sexual function until early adulthood. However, the risk of 
POI is higher than that in the general population, which needs 
monitoring of gonadal function and careful counseling for fam-
ily planning. 45,X/47,XXX mosaic TS is a very rare genotype; thus, 
the exact clinical course cannot be predicted. More research is 
needed to provide specific guidelines to ensure a proper ap-
proach for growth, pubertal development, and fertility in TS with 
45X/47,XXX karyotypes.
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