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The 49, XXXXY syndrome was first reported in
1960 by Fraccaro et al.(1) This rare sex chromo-

somal aneuploidy syndrome has an approximate
incidence of 1 in 85000 male births.(2) Over 100 cases
of 49, XXXXY syndrome have been published to
date.(3-7) These patients are frequently diagnosed as
having "Klinefelter variant". However the clinical
features of 49, XXXXY are distinct, with emphasis
on the prevalence of congenital heart defects,(4) and
the classic findings including radio-ulnar synostosis,
hypogonadism, and mental retardation.(2-6) I present a
new case of 49, XXXXY syndrome and discuss the
clinical course.

CASE REPORT

A 5-month-old boy was admitted due to multi-
ple congenital anomalies, poor feeding, accompanied
with bronchopneumonia. He was born to a gravida 2,
para 1 24-year-old healthy mother, with birth body
weight (BW) of 2600 g, body length (BL) of 45 cm,
and head circumference (HC) of 30 cm, via cesarean
section at 37 weeks of gestation because of fetal dis-

tress. Umbilical cord around the neck was noted at
birth but without any hypoxic episode. His Apgar
scores were 7 and 8 at 1 and 5 minutes, respectively.
There was no neonatal hyperbilirubinemia. After
birth, facial dysmorphism and heart murmur were
noted. Echocardiography showed a patent ductus
arteriosus (PDA) with left to right shunt, a type II
atrial septal defect, and peripheral pulmonary steno-
sis (pressure gradient 24.6 mmHg). Ligation of the
open PDA was performed at 30 days old after the
failure of three doses of indomethacin. Poor feeding
and activity with severe gastro-esophageal reflux
bothered him. Long-term naso-gastric tube feeding
was used. At the age of 5 months, physical examina-
tion showed a small infant with severe seborrheic
dermatitis (Fig. 1). His BW was 3.9 kg, BL was 55.5
cm, and HC was 36 cm (all below the 3rd per-
centile). He had a dysmorphic face including micro-
cephaly, hypertelorism, downward slant, short palpe-
bral fissures, low-set, dysplastic ears, megacornea,
micrognathia, short neck, pectus excavatum, short
sternum, large open anterior fontanelle (4 4.5 cm),
cleft palate with central fissure, no heart murmur,
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laryngomalacia, short neck, umbilical hernia, simian
crease on the left palm, pes planus, hypoplastic scro-
tum, microtestes (<1 ml), microphallus (1.2 cm), and
clinodactyly or contracted digits. His blood pressure
was 108/57 mmHg. The breathing sounds were
coarse with diffuse rhonchi. Hemogram showed mild
leukocytosis (11 109 cells/L), anemia (hemoglobin
11.0 g/dL), and thrombocytosis (434 109/L). Liver,
renal function and electrolytes were all within nor-
mal ranges. Brain echography showed ventricu-
lomegaly. X-ray studies of both upper extremities did
not reveal radio-ulnar synostosis or other anomalies.
Chromosome analysis from the peripheral blood cul-
ture showed a 49, XXXXY constitution in all his
metaphases (Fig. 2). FISH study was performed to

elucidate the possibility of mosaic sex aneuploidy,
which may explain the absence of radioulnar synos-
tosis in this case. However, there were four X chro-
mosomes and one Y chromosome in all metaphases
(100 cells) after FISH with the X and Y painting
probes, respectively. His parents' karyotypes were
found to be normal. The patient had mental and
physical developmental retardation (sitting at 13
months, standing at 18 months, and no speech until 3
years). There were no seizures. Recurrent bronchop-
neumonia occurred to him before the age of 3 years.
He has severe seborrheic and atopic dermatitis when
persistent high platelet count (450-500 109/L), high
levels of immunoglobulin E (IgE, 750 IU/mL) and
eosinophil count (660 106 cells/L) were noted. He
was enrolled in a rehabilitation program. He now has
better growth but the BW, BL, and HC were still
below the 3rd percentile at 3 years of age.

DISCUSSION

The previous reports describing children with
49, XXXXY syndrome have emphasized the "classic
triad" of mental retardation, radio-ulnar synostosis,
and hypogonadism.(2-6) Some recent reports have paid
attention to the more distinctive phenotype of 49,
XXXXY syndrome consisting of a characteristic
facies and habitus, multiple skeletal anomalies, car-
diac defects, genital abnormalities, a variety of men-
tal deficits, and severe speech impairment.(4-7) Our
patient did not have the triad but has typical features
presented in patients with 49, XXXXY syndrome.

A 49, XXXXY karyotype is thought to arise
from maternal non-disjunction during both meiosis I
and meiosis II.(8,9) Such successive non-disjunction
theoretically produces an egg with four X chromo-
somes, which, when fertilized by a Y bearing sperm,
results in an embryo with 49, XXXXY syndrome.(8,9)

Interestingly, the occurrence of this syndrome does
not appear to be related to maternal age. Two preva-
lent theories have been made to account for the phe-
notype associated with a 49, XXXXY genotype as
well as for other X chromosome aneuploidies: 1)
increased dosage of active genes in regions which
escape X inactivation, and 2) asynchronous replica-
tion of the extra X chromosomes.(4,10) In both cases,
the amount and timing of genes expressed on the X
chromosome is altered.

Compared with Klinefelter syndrome (47,

Fig. 1 The patient aged 5 months. 

Fig. 2 The karyotype shows 49, XXXXY. 
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XXY), people with 49, XXXXY syndrome have
characteristic facial features, particular habitus, car-
diac defects, multiple skeletal anomalies, genital
abnormalities, variable mental impairment, and
speech problems apart from those seen classically in
Klinefelter syndrome. The number of the always
active regions (at the tip of Xp) is increased from one
to four, which cause the abnormal phenotype.(10) The
clinical phenotype changes as the person grows to an
adult.(5,11,12) The characteristic facial appearance of a
child with 49, XXXXY syndrome includes a full,
round face, epicanthal folds, upward-slanting palpe-
bral fissures, ocular hypertelorism, telecanthus, a
broad and depressed nasal bridge, and micrognathia.
Patients may also have microcephaly, cleft palate,
and abnormally shaped or positioned ears.

Significant behavioral problems were common
in older patients, such as emotional disturbances with
low frustration levels, timidity and shyness, and the
level of adaptive functioning was much higher than
the cognitive level. The degree of mental retardation
and impairment of language abilities with a remark-
able discrepancy between language expression and
comprehension were shown to be more severe in the
older subjects as well.(6,11) Hypergonadotropic hypog-
onadism was evident after the puberty, and testos-
terone replacement therapy is recommended.
Thorough endocrinological follow-up examinations
in male patients with X polysomies are suggest-
ed.(12,13)

A rare condition, hyper IgE syndrome (HIE), is
characterized by a recurrent staphylococcal abscesses
of the skin, lungs, and other sites from infancy. A co-
existence of pentasomy X and HIE syndrome has
been reported.(14) Mildly elevated IgE and severe
atopic dermatitis in this patient suggest sex chromo-
some aneploidy, either pentasomy X or XXXXY,
may play an important role in the pathogenesis of
atopy.

The diagnosis of 49, XXXXY syndrome is usu-
ally ascertained postnatally by the association of
mental retardation, variable growth deficiency, Down
syndrome-like facial dysmorphy, hypogenitalism and
other malformations, especially involving the heart
and skeletal system.(15) Prenatal diagnosis of the pen-
tosomy 49, XXXXY is generally fortuitous. Detailed

sonographic findings during the second trimester
revealing a small penis and abnormal posturing of
the lower extremities are very suggestive of this syn-
drome.(15) A subsequent amniocentesis is indicated to
verify the results.

REFERENCES

1. Fraccaro M, Kaijser K, Lindsten GJA. Child with 49
chromosomes. Lancet 1960;2:899-902.

2. Pallister PD. 49, XXXXY syndrome. Am J Med Genet
1982;13:337-9.

3. Kleczkowska A, Fryns JP, van den Berghe H. X-chromo-
some polysomy in the male. Hum Genet 1988;80:16-22.

4. Peet J, Weaver DD, Vance GH. 49, XXXXY: a distinct
phenotype. Three new cases and review. J Med Genet
1998;35:420-4.

5. Shanske A, Sachmechi I, Patel DK, Bishnoi A, Rosner F.
An adult with 49, XXXXY karyotype: case report and
endocrine studies. Am J Med Genet 1998;80:103-6.

6. Curfs LGM, Schrepper-Tijdink G, Wiegers A, Borghgraef
M, Fryns JP. The 49, XXXXY syndrome: clinical and
psychological findings in five patients. J Med Defic Res
1990;34:277-82.

7. Linden MG, Bender BG, Robinson A. Sex chromosome
tetrasomy and pentasomy. Pediatrics 1995;96:672-82.

8. Leal CA, Belmont JW, Nachtman R, Cantu JM, Medina
C. Parental origin of the extra chromosomes in polysomy
X. Hum Genet 1994;94:423-6.

9. Hassold T, Pettay D, May K, Robinson A. Analysis of
non-disjunction in sex chromosome tetrasomy and penta-
somy. Hum Genet 1990;85:648-50.

10. Sarto GE, Otto PG, Kuhn EM, Therman E. What causes
the abnormal phenotype in a 49, XXXXY male? Hum
Genet 1987;76:1-4.

11. Hecht F. Observations on the natural history of 49,
XXXXY individuals. Am J Med Genet 1982;13:336-6.

12. Dotsch J, Foerster W, Holl R, Rascher W, Kiess W. Case
of XXXXY syndrome. Development throughout adoles-
cence and endocrine aspects. Horm Res 2000;53:154-6.

13. Lomelino CA, Reiss AL. 49, XXXXY syndrome: behav-
ioural and developmental profiles. J Med Genet 1991;28:
609-12.

14. Boeck A, Gfatter R, Braun F, Fritz B. Pentasomy X and
hyper IgE syndrome: co-existence of two distinct genetic
disorders. Eur J Pediatr 1999;158:723-6.

15. Schluth C, Doray B, Girard-Lemaire F, Kohler M, Langer
B, Gasser B, Lindner V, Flori E. Prenatal sonographic
diagnosis of the 49, XXXXY syndrome. Prenat Diagn
2002;22:1177-80.



554

92 8 1 92 9 17
333 5-7 Tel.: (03)3281200

8203; Fax: (03)3278283; E-mail: houjw741@cgmh.org.tw

49, XXXXY

49, XXXXY Klinefeter (47,
XXY) 5

( )
G-

49, XXXXY (
) E

(

2004;27:551-4)

49, XXXXY Klinefelter


