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The 48 XXYY Syndrome in a Beninese Child:
Clinical Features and Genetic Considerations
Abstract
The 48 XXYY syndrome is a distinct clinical and genetic entity with an incidence
of 1/40000 to 1/18000. A 15-month-old child was admitted in genetic clinics for
psycho-motor delayed management. The patient disclosed a dysmorphism with
hypertelorism, up slanting palpebral fissure, broad, high and bulging forehead,
hypertelorism, very marked furrow of the filtrum and the mouth in the shape of a
cocked hat, a microstomy and a development delay. The Karyotype study showed
a 48, XXYY chromosome which was present in all analyzed cells. Here, we report a
case of a patient with 48, XXYY syndrome diagnosed at the age of 15 months old in
order to show the particularities of this syndrome in a beninese child.
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Introduction
The 48, XXYY syndrome is a dysgonosomy (sex chromosome
aneuploidy (SCA)) that was first reported in 1965 [1]. The 48,
XXYY syndrome is estimated to occur in 1/40000 - 1/18000 male
births [2]. The 48, XXYY syndrome is often compared with the
47, XXYY known as Klinefelter syndrome because key futures
are shared by both including tall stature and hypergonadotropic
hypogonadism [3]. Most of SCA have a variable phenotype
that includes dysmorphism and attention-deficit hyperactivity
disorder (ADHD) symptoms [4,5]. Here we report the first
case of 48 XXYY syndrome in the beninese child. We describe
it through a phenotype description and extension on genetic
considerations.

Case Report
A 15-month-old child was admitted in the medical genetic
ward for psycho-motor delayed management at the service of
pediatrics and medical genetics of the teaching hospital “ Mère
et de Enfant” Cotonou- Benin Republic. The patient was born at
the end of a normal pregnancy. The APGAR was 9/10/10. The
unrelated father and mother are aged 38 and 30, respectively.
The patient’s psychomotor development was characterized by
a sitting position around 6 months, a walk with 4 atypical feet
(dragged by the buttocks) and the language was not acquired. The
physical examination showed a psycho-motor retardation, and a
dysmorphism with hypertelorism, up slanting palpebral fissure,
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broad, high and bulging forehead, hypertelorism, very marked
furrow of the filtrum and the mouth in the shape of a cocked
hat, a microstomy. Also noted are anterior nostrils, ears loosened
and poorly hemmed, and a flat nape (Figure 1). A patent ductus
arteriosus was seen during the heart ultrasonography. After
obtaining an informed consent of the parents, the peripheral
blood was collected and processed by standard techniques for
conventional cytogenetics. The karyotype performed according
to the G-band techniques showed abnormality of the sexual
chromosomes (48 XXYY) (Figures 2 and 3). This abnormality was
confirmed at FISH with the Kreatech® probes (Figure 4). The
karyotype of both parents was normal.
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Figure 3 The Métaphase of the 48, XXYY syndrome.

Figure 1 Phenotype of the patient.

Figure 4 FISH with KREATECH probes.

Figure 2 Karyotype of the patient showing XXYY.

Discussion
Sex chromosome abnormalities are diseases resulting from the
absence or excess of all or part of a sex chromosome (X or Y).
The 48, XXYY Syndromes is an uncommon sex chromosome
aneuploidy condition that is characterized by the presence of
one extra X and Y chromosomes in males. Until earlier in the
2000’S, the XXYY Syndrome was considered as a variant of the
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Klinefelter syndrome (which includes the karyotypes 47, XXY; 48,
XXYY; 48, XXXY and 49 XXXXY) [1,4]. For some authors, the 48
XXYY represents about 2.3% of all cases of Klinefelter Syndrome
[1], while some suggested to consider it as a distinctive syndrome
[1,5]. The age for diagnosis often varies in relation to the severity
of the presentation. In the case of our patient, dysmorphism was
characterized by hypertelorism, oblique palpebral slits at the
top and the outside, anterior nostrils, ears loosened and poorly
hemmed, a microstomy and a flat nape. Early diagnosis at the
age of 15 months (before 2 years) represented 30 percent of the
reported cases [4]. This is probably related to the variety of the
clinical signs especially the psycho-motor retardation. Mental
retardation was reported to be a constant feature in the 48
XXYY syndrome varying from more or less normal to severe. It is
attributed mainly to the polysomy, and probably to a skewed X
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inactivation [6]. Neurological problems associated with the XXYY
syndrome include increased rates of seizures, intention tremor,
and tics [7,8]. These neurological signs, especially the tremor,
appear with age and therefore need to be monitored in our
patient. A significant proportion of patients with 48 XXYY have an
intellectual disability, with 26 percent having a IQ below 70 among
them presenting a significant impacted adaptive functioning [4].
They can have impulsive and aggressive features and very low
tolerance to frustration. Other associated medical problems
include increased rates of congenital heart malformation, asthma
and respiratory infections, hypothyroidism, sleep apnea, type
II diabetes, radioulnar synostosis, deep venous thrombosis and
renal hypouricaemia [4,5,9,10]. In our case the congenital heart
malformation was patent ductus arteriosus. In the XXYY syndrome,
there is a microorchidism with hyogonadism related to a deficit
of testosterone secretion [9,11]. This deficiency in testosterone
will lead to a delay in puberty. This risk could be prevented by a
treatment with hormonal supplementation (Testosterone) at the
beginning of the adolescence. Testosterone also has beneficial
long-term effects that might reduce the risk of osteoporosis,
auto-immune disease, and breast cancer. Testosterone
replacement also results in general improvement in behavior and
work performance [1,4,12]. Beyond all, the prognosis remains
bad in term of fertility since this child will remain barren all his
life. It is therefore important that genetic counseling focusses on
this aspect early enough in order to better prepare the child's
family. In adulthood, the large size in connection with an overexpression of the SHOX gene will be a constant sign [13]. Most
XXYY syndrome results from an accident of fertilization with
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parental gametes which are completely normal and which cause
meiotic non-disjunction I or II in normal parents produce an
abnormal egg XXYY. This is probably the case in our child as the
karyotype of his parents are normal. An infrequent origin of the
48, XXYY syndrome was coming from a somatic abnormality in
the father XYY with gametes 24, X and 24, Y [14]. This situation
leads to a very high risk of recurrence. The recurrence risk is not
higher than in the general population. There is no evidence to
suggest that a chromosomal non-disjunction process is likely to
repeat itself in this particular family. Genetic counseling could be
done with assurance of little risk recurrence in the future but fetal
karyotyping and well organized ultrasound monitoring could be
of a great help in reducing recurrence. In the case of a foetus,
with molecular genetics confirmation, the possibility should be
given to the parents to carry out a therapeutic abortion.

Conclusion
48 XXYY is a rare SCA unknown in our country. The most common
indication for genetic testing in males found to have XXYY is a
history of developmental delays, learning/cognitive deficits,
and/or behavioral difficulties. It’s a rare dysgonosomy resulting
most often during fertilization accidents. The diagnosis was
made in our child on the basis of a dysmorphic syndrome and
psychomotor retardation.
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