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TURNER SYNDROME WITH ISOCHROMOSOME Xq
AND FAMILIAL RECIPROCAL TRANSLOCATION
t(4;16)(p15.2;p13.1)

SHORT COMMUNICATION

* Corresponding Author: Sibel Berker-Karauzum, Department of Medical Biology and Genetics, Faculty of 
Medicine, Akdeniz University, Antalya, Turkey; Tel.: +90-242-249-69-70; Fax: + 90-242-227-44-82/227-44-95; 
E-mail: sibelkarauzum@akdeniz.edu.tr

Cetin Z1, Mendilcioglu I2, Yakut S1, Berker-Karauzum S1,*, Karaman B3, Luleci G1

ABSTRACT

We present here a 16-year-old Turner syndrome 
patient with a complex karyotype that includes a 
maternally-inherited balanced translocation between 
chromosomes 4 and 16 and mosaicism of the iso-
chromosome Xq10. Her karyotype was 45,X,t(4;16)
(p15.2;p13.1)[9]/46,X,i(X) (q10),t(4;16)(p15.2;p13.1)
[91]. The karyotype of her father was normal, whereas 
that of her mother had the same balanced transloca-
tion and numerical abnormalities of chromosome 
X and was designated as 45,X,t(4;16)(p15.2;p13.1)
[2]/ 46,XX,t(4;16)(p15.2;p13.1)[93]/47,XXX,t(4;16) 
(p15.2; p13.1)[5]. The two siblings of the patient also 
had the same reciprocal translocation. We consider this 
to be the first such patient with an inherited reciprocal 
translocation and structural abnormality of the X chro-
mosome (isochromosome Xq).
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INTRODUCTION

Turner syndrome is a common genetic disorder af-
fecting approximately 50 in 100,000 live-born females 
in Caucasian populations [1]. Considerable heteroge-
neity of phenotypic features are associated with Turner 
syndrome, the most consistent being short stature, go-
nadal dysgenesis, webbed neck, lymphedema, cubitus 
valgus. Cardiovascular malformations, bone and thy-
roid disorders, renal and liver dysfunctions may also 
be observed. The karyotype in approximately 50% of 
Turner syndrome patients is non mosaic monosomy X 
(45,X), followed in frequency by non mosaic isochro-
mosomes of the chromosome X long arm [46,X,i(X)
(q10)] and mosaicism of monosomy X and isochromo-
some Xq [2]. In addition, Xp or Xq deletions and ring 
(X) chromosomes may also be observed during cytoge-
netic analyses [3]. Coexistance of an familially trans-
mitted autosomal translocation and Turner syndrome 
karyotype is a rare phenomenon and only a few cases 
were reported in the literature [4-10]. We here pres-
ent a 16-year-old Turner syndrome patient who had an 
isochromosome of the long arm of chromosome X in 
a mosaic form and, like her mother, familial reciprocal 
translocation between chromosomes 4 and 16.
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CASE REPORT

The patient was born to non consanguineous phe-
notypically normal parents and was referred to the De-
partment of Obstetrics and Gynaecology at the Faculty 
of Medicine, Akdeniz University, Antalya, Turkey, for 
evaluation of primary amenorrhea when she was 16 
years old. Her mother and father were 22 and 32 years 
old, respectively, at the time of her birth. Their fam-
ily included a 21-year-old brother and an 18-year-old 
sister. Another pregnancy had resulted in spontaneous 
abortion.

The patient was 135 cm tall and weighed 45 kg . 
Physical examination showed short stature, undevel-
oped breasts, and webbed neck. On ultrasound, her 

ovaries could not be seen and the uterus was hypopla-
sic. The plasma hormone levels were: luteinizing hor-
mone 29.30 mIU/mL (2.40-12.60 mIU/mL); follicle 
stimulating hormone 74.81 mIU/mL (3.50-12.50 mIU/
mL); estradiol 15.12 pg/mL (24.50-195.00 pg/mL); 
thyroid stimulating hormone 5.92 uIU/mL (0.27-4.20 
uIU/mL). Hematological parameters and plasma min-
eral values were in normal ranges.

Peripheral blood samples were obtained from the 
proband, her parents and siblings. Chromosome analy-
ses were performed using GTG banding [11]. A com-
plex karyotype including a balanced translocation be-
tween chromosomes 4 and 16 and mosaicism of the iso-
chromosome Xq10 was observed during conventional 
cytogenetic analyses of the proband (Figure 1a and 1b). 
Using CBG-banding (C-band by barium hydroxide us-

Figure 1.	 a) Karyotype of the proband showing balanced t(4;16)(p15.2;p13.1) translocation and isochromosome (X)(q10). 
b) Partial karyotype of the proband showing balanced translocation between chromosomes 4 and 16 and iso-
chromosome (X)(q10). c and d) The FISH analysis results, using whole chromosome painting probes specific 
for chromosomes 4 and 16, indicating a balanced translocation between chromosomes 4 and 16. e) The FISH 
analysis results, using whole chromosome painting probe specific for chromosome X, indicating one normal 
chromosome X and one isochromosome Xq. f) The FISH analysis results using α satellite DNA probes specific 
for chromosome X.
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ing Giemsa staining) studies showed one C-band on 
isochromosome Xq, indicating that isochromosome X 
was apparently monocentric. Fluorescent in situ hybrid-
izaton (FISH) studies used whole chromosome painting 
probes specific to chromosomes 4 and 16 (Vysis Inc, 
Downers Grove, IL, USA) to confirm the trans-location 
between these chromosomes (Figure 1c and 1d). The 
FISH studies, using a probe specific to chromosome 
X, confirmed the presence of isochromosome Xq10 
(Figure 1e). Metaphase plates were evaluated using an 
α satellite (DXZ1) centromeric probe (Vysis Inc.) spe-
cific for chromosome X to evaluate α satellite DNA on 
the isochromosome Xq. Two centromeric signals were 
observed in 91% of the peripheral blood lymphocytes, 
one on the normal chromosome X and the other on the 
isochromosome X. The FISH signal on isochromo-
some Xq10 was more intense than that of the normal 
chromosome X (Figure 1f). The final karyotype of the 
proband was designated as 45,X,t(4;16)(p15.2;p13.1)
[9]/46,X,i(X)(q10),t(4;16) (p15.2;p13.1)[91].

The father’s karyotype was normal, whereas the 
mother’s had the same balanced translocation and nu-
merical abnormalities of the chromosome X in a mosaic 
state and was designated as 45,X,t(4;16)(p15.2;p13.1)
[2]/46, XX,t(4;16)(p15.2;p13.1)[93]/47,XXX,t(4;16)
(p15.2; p13.1)[5]. The same reciprocal translocation 
was a observed in both of the proband’s siblings; the 
maternal grandparents were not available for cytoge-
netic analyses.

DISCUSSION

The coexistence of a balanced translocation and 
a chromosome X abnormality in Turner syndrome 
patients is rarely reported in the literature [4-10]. 
Four cases were carriers of a parentally transmitted 
Robertsonian translocation and had the non mosaic 
44,X,t(13;14)(q10;q10) karyotype [4-7]. Of these, 
three had inherited the translocation from their mothers 
and one from the father [4,7]. No other family mem-
bers carried the translocation and sex chromosomal 
abnormality in these reports. There are three Turner 
syndrome patients with a familial balanced reciprocal 
translocation and monosomy of the X chromosome in 
the literature [8-10]. In these reports ,the reciprocal 
translocations were t(2;22)(q?;q?),t(1;22)(q32;q21) 
and t(8:19) (p21:p13), and no other family member 
was affected by sex chromosome abnormalities in two 
reports [9,10]. However, a boy with true hermaphro-

ditism and 46,XX/46,XY mosaicism formed part of 
the family reported by Anneren et al. [8].

Our Turner syndrome patient had reciprocal trans-
location and structural abnormality of the X chromo-
some (isochromosome Xq). The clinical picture of our 
patient was mild and this finding is concordant with 
the previous reports indicating that most of the Turner 
syndrome patients with structural X chromosome ab-
normalities had mild phenotypes [12,13]. The numeri-
cal chromosome X abnormalities in low-level mosaic 
state observed in the mother was not associated with 
phenotypic abnormalities. However, the spontaneous 
abortion of the third pregnancy of the mother might be 
associated with the balanced translocation.

As proposed by James et al. [14], the absence of 
a 46,XX cell line in our patient could suggest that a 
post-zygotic mechanism is not likely, unless the errors 
occurred during the first post-zygotic mitotic cell divi-
sion. Alternatively, the patient may have been conceived 
with the karyotype 46,X,i(Xq) in a non mosaic state and 
a subsequent loss of the isochromosome from a propor-
tion of cells resulted in the 45,X/46,X,i(Xq) karyotype 
[14]. There are several proposed mechanisms result-
ing in formation of isochromosome Xq. Generally, 
isochromosome Xq chromosomes are structurally di-
centric chromosomes containing proximal Xp material 
suggesting that the most likely mechanism of formation 
is chromatid breakage and reunion in proximal Xp [15]. 
The more intense centromeric α satellite DNA signal 
on the isochromosome Xq observed in our case sug-
gests that chromatid breakage and reunion in proximal 
Xp could be acceptable as a mechanism of formation in 
our case. Previous molecular genetic studies in patients 
with structural balanced translocations and monosomy 
X have excluded a meiotic non disjunction interchro-
mosomal effect [4]. Unfortunately, we could not apply 
molecular genetic studies to show a possible effect of 
the maternal balanced translocation on the formation of 
isochromosome Xq because the family members were 
unavailable for further molecular genetic studies.

As a result, in some Turner syndrome patients 
with structural chromosome X abnormalities accom-
panied by the familial transmitted balanced transloca-
tion, the carrier parents might have chromosome X 
abnormalities in a mosaic state. Therefore, the parental 
chromosomes should be evaluated to rule out possible 
low level numerical/structural chromosome X abnor-
malities which may be important for the management 
of further pregnancies.
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