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ABSTRACT

Spontaneous pregnancy in women with Turner syndrome is rare (5%) and relative-
ly high risk. A number of methods to preserve fertility in such women have been 
discussed. Careful follow-up is required during these pregnancies due to the high 
incidence rates of neonatal, obstetric, maternal, and cardiovascular complications. 
A 39-year-old multigravid woman (G5, P3, A2) with mosaic Turner syndrome with a 
history of three spontaneous pregnancies and two miscarriages was evaluated at our 
clinic. The analysis showed mos 45,X [9]/46,XX [38] mosaic Turner syndrome. Her 
first and fourth pregnancies resulted in miscarriages during the first trimester. Here, 
we discuss a pregnant woman with mosaic Turner syndrome with unaffected fertility 
but with a history of spontaneous pregnancies/miscarriages, with reference to the 
current literature.
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INTRODUCTION
Turner syndrome is characterized by the absence of all or part of a 
normal second sex chromosome in females,[1] which often leads to 
a constellation of physical findings, including congenital lymphoede-
ma, short stature, and gonadal dysgenesis.[2] Turner syndrome has 
an incidence of 1 in 2500 live births and is one of the most common 
chromosomal abnormalities worldwide.[3,4] The majority of patients 
have a short stature, infertility, and absence of secondary sex char-
acteristics. The classic form of Turner syndrome is associated with a 
45,X karyotype, accounting for approximately half of all cases. The 
mosaic form (45,X/46,XX) accounts for 15–25% of Turner syndrome 
cases, while the remaining cases have structural abnormalities in 
the X chromosome.[5] The syndrome is caused by partial or complete 
loss of one of the X chromosomes, which leads to haploinsufficiency 
of genes involved in the development or maintenance of ovarian re-
serve. Approximately 1–2% of women with Turner syndrome can be-
come pregnant naturally. Several studies have reported that the rates 
of spontaneous pubertal development and menarche, as well as un-
assisted pregnancy, are greater in Turner syndrome with mosaicism 
than in monosomy X patients.[6] Here, we report a 39‐year‐old woman 
with 45,X [9]/46,XX [38] Turner syndrome mosaicism who had spon-
taneous puberty and a history of three spontaneous pregnancies and 
two miscarriages. The incidence of, and prognostic counseling topics 
for, spontaneous adolescence, menarche, and fertility is discussed in 
relation to this case and the current literature.

CASE REPORT
A 39-year-old multigravid woman (G5, P3, A2) with mosaic Turner 
syndrome who had a history of three spontaneous pregnancies and 
two miscarriages was evaluated at our clinic. The patient’s parents 
appeared healthy and were of normal height and weight. There was 
no history of hereditary or congenital disease in the family. There 
was no special follow-up. She had achieved normal developmental 
milestones and spontaneous puberty with regular menses. She was 
not using contraception. Here height and weight were 150 cm and 
65 kg, respectively, indicating a body mass index of 28.9. The first 
clinical finding that led to karyotype analysis was a growth rate lim-
itation at the age of 18 years. Cytogenetic analysis of blood lympho-
cytes revealed a karyotype of Turner syndrome mosaicism with 45,X 
(9 cells)/46,XX (38 cells). The analysis showed mos 45,X [9]/46,XX 
[38] mosaic Turner syndrome (Fig. 1). Echocardiography showed a 
normal aorta and aortic valve. Ophthalmologic examination and au-
diography were normal. The patient’s initial echocardiography did not 
show any cardiovascular malformations associated with Turner syn-
drome, including normal thoracic aortic dimensions (aortic size index 
2.0 cm/m2) without coarctation symptoms. The patient was followed 
up from gestational week 25 of her pregnancy to delivery.

Arterial blood pressure was monitored regularly throughout 
the course of pregnancy and found to be normal, ranging between 
110/70 mmHg and 120/80 mmHg. Typical blood screening tests (cy-
tomegalovirus, rubella, Toxoplasma gondii antibodies, total blood cell 
count, blood biochemistry, thyroid function, and hemoglobin electro-
phoresis), a glucose tolerance test, urinalysis, general urine culture, 
and antenatal ultrasonography were all normal. She had a history of 
three spontaneous pregnancies and two miscarriages. Her first and 

fourth pregnancies resulted in miscarriages during the first trimester, 
while the second and third pregnancies resulted in live births by ce-
sarean section. The patient gave birth to a normal healthy 3550 g live 
baby girl at gestational week 38.

DISCUSSION
Turner syndrome is a chromosomal abnormality caused by complete 
or partial loss of one X chromosome and is usually characterized 
clinically by a short stature and primary ovarian failure. Classical 
Turner syndrome is the result of complete loss of an X chromosome 
in all cells, resulting in a 45,X karyotype, and accounts for half of all 
cases. The most common karyotype in mosaic Turner syndrome is 
45,X/46,XX, which accounts for approximately 15–25% of cases.[7] 
Jacobs et al.[8] reported that among 84 cases of Turner syndrome with 
a standard karyotype (45,X), 16% had mosaicism with a second cell 
type containing a ring X chromosome (45,X/46,X,r(X)). Later, adoles-
cence, even during menstrual cycle and women with menstrual cycle, 
even deterioration and only 2–8% of spontaneous pregnancy. Most 
of these pregnancies (87–92%) occur in women with mosaicism.[6,9]

In a previous study of 1648 women with Turner syndrome, 86 
women achieved spontaneous conception (5.2%), 128 live infants 
were delivered, and most patients (76.7%) presented with the 
45,X/46,XX karyotype.[6] The frequency of spontaneous pregnancy 
ranged from 1.26% to 5.6%. With regard to gestational outcome, an 
expressive number of children born, and abortions were observed, 
the latter with values of 54.9% and 34.6%. In another study, 62 Turn-
er syndrome patients achieved spontaneous pregnancy, with a total 
of 153 pregnancies. Most patients in this cohort had the 45,X/46,XX 
karyotype (42 patients). The minimum and maximum ages at preg-
nancy were 21 and 32 years, respectively.[10] The present study eval-
uated patients with Turner syndrome and spontaneous pregnancy 
with mosaic (more frequent) and pure karyotype.[6,9–12]

In a few studies, it is believed that the rate of spontaneous preg-
nancy in Turner syndrome was underestimated because many in-
dividuals with Turner syndrome are not diagnosed due to the wide 
phenotypic variability associated with this chromosomal abnormality. 

Figure 1: The cytogenetic analysis report of mos 45,X [9]/46,XX [38] mo-
saic Turner syndrome.
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Therefore, diagnosis is difficult in those without significant dysmor-
phism. Thus, many affected individuals may have spontaneous preg-
nancies, and a cytogenetic diagnosis cannot be made or is delayed. 
On the other hand, a previous study described a Turner syndrome 
patient with the 45,X/47,XXX karyotype who had five miscarriages by 
the age of 26 years old; the first, third, fourth, fifth, and sixth pregnan-
cies resulted in miscarriages during the first trimester. Her second 
pregnancy resulted in the birth of a healthy girl with karyotype 46,XX. 
The 45,X/47,XXX karyotype is rare, accounting for only 1.5% of Turn-
er syndrome patients.[13]

Spontaneous pregnancies are rare, and recurrent pregnan-
cy even rarer, in women with Turner syndrome.[14] Considering the 
chance of spontaneous pregnancy, even in mosaic cases, protection 
of fertility by oocyte vitrification and/or ovarian tissue freezing should 
be discussed at a relatively young age, preferably immediately after 
pubertal development (age 13–15 years), when the ovaries are still 
functional. Therefore, a number of methods for preserving fertility in 
such cases have been discussed. Careful follow-up is required during 
these pregnancies due to the high incidence of neonatal, obstetric, 
maternal, and cardiovascular complications. Regardless of the type 
of pregnancy, all pregnancies in women with Turner syndrome should 
be considered high risk and should be monitored closely for obstetric 
complications. It is recommended that a multidisciplinary team com-
posed of specialists in the fields of maternal–fetal medicine, cardi-
ology, and endocrinology closely monitor Turner syndrome patients 
during pregnancy due to risks of worsening cardiovascular diseases 
during pregnancy and specific complications. However, there are 
very few reports on spontaneous pregnancy in Turner syndrome, 
and therefore, more research is needed to clarify the true frequency 
of spontaneous conception in such women. In addition to rigorous 
neonatal follow-up, the team should provide assistance to patients 
who wish to continue to conceive, before they become pregnant, to 
provide comprehensive risk assessment and genetic consultation.[15]

CONCLUSION
We present a woman with Turner syndrome with a history of sponta-
neous pregnancies and live births and discussed our observations in 
relation to the current literature.
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