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Abstract
Tetrasomy Y is a very rare event, especially when it is present in a complete form. It is determined by complex
rearrangement of the Y chromosome. Clinical features include psychomotor delay, skeletal abnormalities and facial
dysmorphism.
We report on a case of prenatal diagnosis of non-mosaic tetrasomy Yp, performed by karyotype and fluorescence
in situ hybridization (FISH) on fetal blood. These analyses showed the presence of two isodicentric Y, with two
copies of SRY and one copy of DXZ1 (XCEN) in each one. Karyotype was characterized as 47; X, Isodicentric
(Y) (pterq12::q12pter) x2 (SRYx4). Cytogenetic studies were performed after detection of abnormal prenatal
ultrasound, showing severe intrauterine growth restriction (symmetric IUGR), hydropic placenta, mild cerebellar
hypoplasia, microretrognathia, hyperechogenic bowel with slight distension, dilation of recto-sigmoid tract, ambiguous
genitalia, clinodactyly of the right fifth finger, suspected polydactyly. It was not possible to make a clear genotypephenotype correlation because a pregnancy interruption was performed.
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Introduction
Isodicentric chromosomes are considered the most frequent
structural abnormalities of Y chromosome [1]. Because of their
instability during cell division, the loss of a Y isodicentric chromosome
seems mainly lead to the origin of mosaics with a 45, X cell line [1-3].
Y isodicentric chromosomes are often associated with severe sexrelated phenotypes, ranging from Turner syndrome to normal male
phenotypes to patients with ambiguous genitalia to infertile males with
hypospadias [4-7]. Phenotypic variability is provided by percentage of
45, X cells distributed in various tissues and the presence or absence
of the SRY gene. So the localization of the breaking point of the Y
chromosome is key in the determination and differentiation of the
gonads. Furthermore, it seems that the percentage of cells with Yp is
crucial to have a male or female phenotype. In particular, mosaicism
with 20 to 100% cells with idic Yp seem to have a male phenotype [8].
Our case, diagnosed with karyotype and FISH on fetal blood,
revealed a tetrasomy Yp by complex isodicentric rearrangement of
the Y chromosome. The rearranged chromosome was present in two
copies.
Tetrasomy Y is a very rare event, especially when it is present
in a complete form. There has only been one previous report of
non-mosaic tetrasomy Y with 47 chromosomes, which describes
two Y isochromosomes: short arm and long arm isochromosomes
respectively [9].
Genuardi et al. [10] describe a 16-year-old female patient, with
normal mental development, normal stature, primary amenorrhea and
ambiguous genitalia, with a 46, X, dic (Y) (pter-q11.21::q11.21-pter)
karyotype.
Neas et al. [11] report a case of non-mosaic isodicentric Yp. They
describe a 4-year-old boy with mild developmental delay, normal
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genitalia and normal stature, who has a 46 chromosomes karyotype
with an isodicentric Yp, so SRY region in two copies.
The phenotype, described in literature, includes speech delay,
short stature, brachycephaly, facial asymmetry, large ears, epicanthus,
hypertelorism, micrognathia, delayed dentition, radio-ulnar synostosis,
clinodactyly of the fifth finger, behavioral disorders. All patients with Y
chromosome tetrasomy show different degrees of mental retardation,
various skeletal abnormalities and facial dysmorphism [12].

Materials and Methods
Clinical report
A cytogenetic prenatal diagnosis on fetal blood was performed
because of the detection of abnormal prenatal ultrasound.
It was first pregnancy of non-consanguineous partners. Family
history was negative for both partners. No risk factor has been reported
for both partners during pregnancy.
Obstetric ultrasound, performed at 22.2 weeks of gestation,
showed: severe intrauterine growth restriction (symmetric IUGR),
hydropic placenta, mild cerebellar hypoplasia, microretrognathia,
hyperechogenic bowel with slight distension, dilation of recto-sigmoid
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tract, ambiguous genitalia, clinodactyly of the right fifth finger,
suspected polydactyly.

Cytogenetic study and FISH
Fetal lymphocytes obtained by cordocentesis were cultured in
RPMI 1640. After fixation, the chromosome preparation were G and
C Banded (GTG and CBG) according to the classic protocols [13,14].
Fluorescent in situ hybridization (FISH) was performed with the
Y chromosome a-satellite (Poseidon, Kreatech Diagnostics) and SRYDNA probe (Vysis). Slides were counterstained with 4’,6-diamino-2phenylindole (DAPI) (200ng/mL) and evaluated using a fluorescence
microscope Olympus BX70 equipped with a cooled CCD Video
Camera Image Point, Photometrics (Olympus, Center Valley, USA).
Images analysis was carried out with Cytovision software version 3.93.2
(Applied Imaging/PSI, Santa Clara, USA).

Results
Karyotype on fetal lymphocytes obtained by cordocentesis
revealed two rearranged Y chromosomes. CBG-banding showed
two isodicentric Y: the thick C-band in the middle of the rearranged
chromosomes allowed us to understand that the breakpoint occurred
near the telomeric tract of Y long arm. Rearranged Y chromosomes
were isodicentric, with short arms and centromere duplication, and
deletion of long arms proximal tract. Karyotype was defined as 47, X,
idic (Y) (q12) x2 (Figure 1A).
We performed dual color FISH analysis to verify the presence
of abnormal Y chromosomes. FISH analysis showed two copies of
SRY (Yp11.3) and one copy of DXZ1 (XCEN) in each isodicentric
chromosome, leading to the karyotype 47; X,ish idic (Y) (pter 
q12::q12  pter) x2 (SRYx4) (Figure 1B and 1C).

FISH confirmed the presence of tetrasomy Yp (Yp11.3).
Chromosome analysis of the parents revealed normal male and
female karyotype, so the rearrangement was de novo.

Discussion
The rarity of our case is the presence of a double isodicentric
(Yp) non-mosaic, even though the isodicentric rearrangement of Y
chromosome is frequent because of the palindromic sequences at the
ends heterochromatic Yq12, site of recombination [15]. Moreover,
this distal portion is full of fragile sites characterized by AT sequences
interspaced by Alu repetitive sequences.
In our case we found two isodicentric Y, resulting from breakage
in the terminal heterochromatic region and “mirror” duplication.
These isodicentric Y are probably derived from nondisjunction during
second meiotic division; we hypothesize that because we did not found
any normal cells lines. The rearrangement was de novo, so risk of
recurrence is extremely low.
This complex rearrangement determines a tetrasomy Yp, with
the deletion of the PAR2 gene SYBL1 and the presence of SRY in four
copies.
SYBL1 codes for a member of the synaptobrevin family, a group
of proteins involved in membrane transport. This gene is located in
the pseudoautosomal region 2 (PAR2) of X and Y chromosomes (Xq28
and Yq12). Mutations in SYBL1 have been associated with bipolar
affective disorder [16,17].
For what concerns SRY, as it is known, it is one of the main
genes involved in sexual development. So we could simply
argue that the presence of four copies of SRY is responsible
for ambiguous genitalia, detected by prenatal ultrasounds.
In conclusion, due to the limited number of cases of non-mosaic
tetrasomy Y reported in the literature, to date it is not yet possible to
make a clear genotype-phenotype correlation. From a comparison
with the described cases, three clinical features are more common:
psychomotor retardation, skeletal abnormalities, facial dysmorphism.
Psychomotor delay is variable and ranges from speech delay to severe
mental retardation. In our case, obstetric ultrasound showed: severe
intrauterine growth restriction, hydropic placenta, mild cerebellar
hypoplasia, microretrognathia, hyperechogenic bowel with slight
distension, dilation of recto-sigmoid tract, ambiguous genitalia,
clinodactyly of the right fifth finger, suspected polydactyly. A pregnancy
interruption was performed, so we could not observe the evolution of
the phenotype.
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