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ABSTRACT

A case study of a 4 year old child with hypospadias
and cryptorchidism on the right side is presented. Com-
bined analysis by Karyotype and FISH showed a mosaic
pattern of 48, XYYY (73%); 47,XYY (7%); 46,XY (7%)
and 45,X (13%). Apart from hypospadias and cryptor-
chidism there were no significant phenotypic changes ob-
served. Inheritance of this clonal abnormality was ruled out
as the karyotype patterns of the child’s father and brother
both showed a normal karyotype. For further management,
genetic counseling, and the correction of hypospadias and
the undescended testis were recommended .

Key words: Y chromosome; Supernumerary Y chro-
mosome; Modified Klinefelter syndrome

INTRODUCTION

Gain or loss of chromosome leading to an abnormal
number of chromosomes is termed as ancuploidy. Ane-
uploidies are chromosomal abnormalities that represent
the change in the number of chromosomes, either in tri-
somy or monosomy forms, both in autosomes and sex
chromosomes X and Y. An alteration in genetic dosage
in sex chromosome aneuploidy may lead to neurological
deficits and congenital anomalies of the reproductive sys-
tem. Deletion or presence of an extra X or Y chromosome
leads to monosomy and supernumerary chromosomes re-
spectively. Different polysomy conditions like 47,XXY;
47.XYY; 47,XXX; 48,XXYY and monosomy conditions
like 45,X (Turner syndrome) are seen with an abnormal
number of sex chromosomes. 47,XXY is the most com-
mon sex chromosomal aneuploidy with a prevalence of
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one in 500 males [1]. The 47,XYY condition is the next
common sex chromosomal abnormality after Klinefelter
syndrome [2]. 48, XYY is a rare condition where the pres-
ence of two extra supernumerary Y chromosomes alters
the genetic dosage. Up until now, very few cases of XYYY
have been reported across the world, with wide variety of
clinical features. In the present case, a 4 year old boy was
genetically investigated in order to find an association
with hypospadias with undescended testis. The karyotype
analysis revealed 48,XYYY without mosaics, which was
confirmed by FISH with mosaicism, 48, XYYY (73%);
47.XYY (7%); 46,XY(7%) and 45,X(13%). Associated
with 48, XYY'Y are phenotypic changes in neurological de-
velopment, reproductive system development, and skeletal
system development leading to mental retardation, small
testes, cryptorchidism, lack of sexual desire, dysmorphic
features and behavior disturbances. These occur because
of the extra gene dosage mechanism .

The present case is discussed in detail for clinical
and combined karyotyping and FISH investigations in
order to study the association with hypospadias along with
undescended testis.

CASE REPORT

A 4 year old male child with hypospadias with cryp-
torchidism on the right side presented to the MGM hospi-
tal, Navi Mumbai on the 11™ of June 2017. There was an
absence of dysmorphism or any other phenotypic changes.
[Figure 1] Upon examination of the left testis, it was ob-
served that the scrotal sac appeared normal in size, shape
and echo texture on ultrasonography with post orchidopexy
changes . The right testis was not visualized in the scrotal
sac nor in inguinal region. This was confirmed by MRI
scanning. To further investigate any association between
chromosomal aberration and congenital anomalies, the
patient was referred to the cytogenetic laboratory in the
Department of Anatomy. Cytogenetic analysis for con-
ventional karyotyping was done by 72 hours culturing,
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Figure 1. (1)- phenotype of proband. (2-a) ultrasonography (2-b) MRI shows absence of right testis and presence of right testis (arrow).
(3-a) shows karyotype of proband, (3-b) shows metaphase spread of proband, (3-c, 3-d) shows karyotype of father and brother of proband.
(4-a-d) shows FISH analysis. Green, orange, aqua signal shows X, Y & 18 chromosome respectively. (4-a)-XYYY pattern (73% cells),
(4-b)-XYY pattern (7% cells), (4-c)- 1 X chromosome in each cell (13%), (4-d)- XY pattern in 7%.

harvesting and the GTG-Banding method [3]. Imaging
was done by using Metasystem software and a Carl Zeiss
microscope. 50 complete and well spread metaphases were
selected for reporting. Analysis revealed the presence of
two extra’Y chromosomes in 50 metaphase cells. By using
the microscope Axioimager Z2 from Zeiss, Metasystem
ISIS software and a Vysis CEP probe for X (green signal)
Y (orange signal) and 18 (aqua signal), Fluorescence in situ
hybridization (FISH) analysis was done at Jaslok Hospital,
Mumbai to investigate chromosomal pattern. Analysis
showed a mosaic karyotype with the presence of four cell
lines 48,XYYY (73%); 47,XYY (7%); 46,XY(7%) and
45,X(13%) in a mosaic pattern. In order to rule out the role
of inheritance, the patient’s father and brother were advised
to do karyotyping as well. This showed normal male chro-
mosomal patterns. 48,XYYY is a rare sex chromosomal
numerical abnormality, for which genetic counselling is
strongly recommended.

DISCUSSION

The present case is of a 4 year old male child with
hypospadias and cryptorchidism on right side, showing two
extra Y chromosomes. The presence of supernumerary Y
chromosomes is a rare phenomenon. The mechanism by
which a patient gets two extra Y chromosomes is not clear.
The most likely explanation appears to be one originally
proposed by Townes et al. that non-disjunction in sper-
matogonia mitosis followed by 2™ non-disjunction of one
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Y chromosome in meiosis would result in the formation of
sperm bearing three Y chromosomes [4]. Sperm containing
three Y chromosomes could theoretically be produced by
secondary non-disjunction or anaphase lagging in meiosis
I from a XYY primary spermatocyte [5]. Fertilization of
normal ovum by YY'Y sperm would probably give rise to the
XYYY condition. In the present case, cytogenetic analysis
of the peripheral blood of the father of the child showed a
normal male chromosomal pattern, indicating the absence
of inheritance for the XYY karyotype in the present case.
The XYYY pattern is mostly observed with a mosaic
pattern of XYY, XY and/or X, [6-18] and can also be seen
as a single clone. Out of 15 cases, a mosaic pattern is seen
in 7 cases, and pure XY Y'Y is seen in 8 cases (Tables 1 and
2). The range of age in which pure XYYY and mosaic pat-
tern appears is from 13" week to 53 years. Individuals with
XYYY have widely varying phenotypes with regard not
only to physical signs but also to brain functions and cogni-
tive performance [19]. XYY is associated with clinical
features like bossy behavior, argumentative, loud voiced,
friendless [4], frequent respiratory infections, inguinal
hernia, hypoplastic middle phalanges with a single palmar
crease [4]. In one of the cases, emotional and educational
difficulties were noted along with myopia at the age of
5. Behavioral changes such as aggressiveness, violence
and uncontrollable acts were observed. These deteriorated
gradually [20]. Adult males with 48, XYY are tall , having
incurved little fingers of both hands, small testes with a
lack of sexual desire, testicular biopsy with atrophic semi-
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Table 1. shows details of pure XYYY
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Year | Author name Condition | Age Clinical features

1965 | Townes PL[6] 48.XYYY |5 Recurrent respiratory infection. Inguinal hernia, right ventricular hypertrophy,
pulmonary stenosis

1972 | Schoepfllin G S [4] [48,XYYY |9 Aggressiveness, impulsiveness, uncurved little finger of both hands

1973 | Hunter H[5] 48 XYYY |53 Boastful, friendless, loud voiced, argumentativeness

1988 | Hori N[10] 48,XYYY |Adult Lack of sexual desire, tall, incurved little finger on both hands, small testes

1992 | Mazauric Stuker[12] [48,XYYY |33 Grand mal epilepsy, hollow feet and onychocryptosis of the toes,
spinal ataxia of the right side, radioulnar synostosis of the left elbow,
and reduced mental capacity.

1994 | Stein A[14] 48.XYYY |19 Dysmorphism, MR, Problem in psychological functioning

2002 | Venkataraman G[17] [48,XYYY |13 wk fetus | Post ICSI pregnancy

2018 |Maryam Abedi[18] [48,XYYY |32 teeth dysmorphology, history of respiratory disease, low total body hair, long
length of fingers and toes, partial deformity of the joints and nails,

Table 2. shows details of mosaic pattern of XYYY

Year | Author name Condition Age of | Clinical features

patient

1967 | D Cox[7] Mos 45,X/ 48,XYYY 4 Pseudo hermaphrodite, Cryptorchidism on left side, uterus
with blindly ending fallopian tube

1993 | Teyssier M [13] Mos 46, XY/48,XYYY 37 Obese, dysplasia of right hip, MR, aggressiveness

1995 |James C [15] Mos46, XY/47,XYY/48XYYY |3 Bilateral radioulnar synostosis, minor facial anomalies and
mild intellectual delay.

2002 |Fox JE[16] Mos45,X/46,XY/48,XYYY infant Ambiguous genitalia, minor ear and eye anomalies and
coarctation of the aorta with bicuspid aortic valve, bilateral
fallopian tubes and a left infantile testis with epididymis.

2020 | Present case 48.XYYY 4 Hypospadias And Cryptorchidism On Right Side,

FISH- mosaic Aggressiveness
XYYY-73%, XYY-7%
X-13%, XY 7%

niferous tubules without spermatogenesis [10]. A 32 year
old male with 48, XYYY showed semi-Klinefelter charac-
teristics such as a tall stature, teeth dysmorphology, long
length of fingers, and partial deformity of the joints [18].
A 19 year old male with 48, XYYY showed dysmorphic
features, mental retardation, and abnormal psychosocial
functioning [19]. A 5 year old boy with 48, XYY'Y showed
a mosaic pattern 45X0/48,XYYY with hypospadias but
showed normal intelligence [7]. A 37 year old obese man
with dysplasia of right hip, mental retardation, behavior
disturbances, aggressiveness, sexual impulsions and fi-
brohyalination in the testis showed a mosaic pattern of
46,XY/48,XYYY [13]. A 32 year old male patient with
complaint of infertility showed clinical features of long
length of fingers and toes, partial deformity of joints and
nails, mental health problems, teeth dysmorphology and
a karyotype analysis revealed 48, XYYY [21]. 48, XYYY
was observed in a fetus after intra cytoplasmic sperm in-
jection (ICSI) [17] and a mosaic pattern of two cell lines
45,X/48,XYYY was observed in the amniotic fluid cul-
ture of an 18 week old fetus [22]. Occasional aggressive

outbursts and poor emotional stability seem to be fairly
consistent among 48, XYYY males[10 ].

In the present case, the 4 year old child showed nor-
mal phenotypic features with a height 113 cm and weigh-
ing in at 17 kg. The child maintains a good intellectual
status, as shown by his school performance but shows an
aggressive nature. There was an absence of dental abnor-
malities and other clinical features except hypospadias and
cryptorchidism. The proband was born via a third degree
consanguineous marriage and has one brother which is
phenotypically and genotypically normal. The karyotype
of lymphocytes show 48,XYYY and a FISH analysis
shows a mosaic pattern of four different cell lines. 7% of
the cells show a normal chromosomal pattern while 73%
of'the cells show 48, XYYY. 7% of the cells show 47, XYY
and 13% of the cells show a 45,X pattern. The ratio of
aneuploid cells to euploid cells decides the consequence
of a mosaic pattern. The more aneuploid cells there are,
the more abnormal the clinical features. This includes
the result that the euploid cells are fewer in number, as
one of the abnormal clinical features. In the present case,
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93% of the cells are aneuploid cells, while 7% of the cells
are euploid cells. The clinical features of hypospadias,
cryptorchidism, and aggressiveness may be related to the
supernumerary Y chromosome. Only one case of XYYY
is reported in a fetus and the case of 4 years old male child
reported is the first live case with XY Y'Y in India .
Genetic counselling of the adult patient and the parents
(in case of pediatric age) is strongly recommended. The
follow up of the pediatric group of patients will be helpful
to study their psychological, sexual, and personality devel-
opment, thus adding to the understanding of phenotypic
features and its relation to presence of triple Y chromosome .
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