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ABSTRACT The association of Turner syndrome (TS) with congenital cardio vascular malformations is well
established. Bicuspid aortic valve and coarctation of aorta have been associated most commonly with Turner
syndrome. There are also rare reports of atrial septal defect and aortic aneurysm with Turner syndrome. We report
a uncommon case of transposition of great arteries (TGA) associated with turner syndrome (45, X, 16gh+).

INTRODUCTION

Turner Syndrome, also known as Monosomy
X (or Gonadal dysgenesis or ‘Ullrich — Turner
Syndrome), isarare genetic disorder and occurs
in1in 2500 femalebirths. Thekaryotypecanbe
either due to monosomy X (45,X), mosaicism
(45,X/46,XX) or astructural abnormality of the X
chromosome (Zinn et al. 1993; Wolff et a. 2000).
Few studies suggest that some Turner patients
have Y chromosomal material in addition to the
oneX Chromosome (Tsuchiyaet a. 1995; Quilter
et a. 1998). The syndrome is characterised by
short stature, ovarian failure and presence of
other clinical features such as webbed neck,
congenital cardiovascular malformations
(CCVM), rend abnormalities, cubitasvalgusand
neurocogenetive deficits. The CCVM ranges 17
to 47% among Turner syndrome cases and have
anincreased risk of mortality. Herewefirst report
a child with Turner syndrome who had trans-
position of great arteries as cardio vascular
malformation.

MATERIALS AND METHODS

Informed consent was obtai ned from parents
in accordance with the ethics committee of the
‘Institute of Cardio Vascular Diseases'.
Transthoracic M-mode, two dimensional and
pulsed Doppler echocardiography were
performed with a Sonos 5500 system. On the day
of echocardiographic examination, 2ml of venous

blood was collected in a sodium heparin
precoated syringe. Phytohemagglutinin
stimulated lymphocyte cultures were set up
following themethod of Hungerford (1965). GTG
banding method of Seabright (1971) was
employed. Photograph of metaphase plate was
taken under an oil immersion lens (100x) using
TMAX 100 film in Olympus microscope.
Chromosomal anomalies were designated
according to the standard nomenclature (ISCN

1905).
RESULTS

The female patient YAR was the third child
bornto 37 year old mother and 41 year old father.
The parents are healthy and had consangui-
neous (First degree) marriage. Other two sihswere
normal and there was no family history of
congenital anomalies. Shewas born at full term
of an uncomplicated pregnancy. Thebirth weight
was 2850qg, had alength of 41 cm and the head
circumferencewas 34 cm.

The health problem started soon after the birth
(asphyxia). Shewasadmitted inthe neonatal ward
for 15 daysand wasdiagnosed to have acomplex
cardiac defect. General examination of the
proband reveal ed thefollowing features: dolicho-
cephaly (Fig. 1a), flat face, drooping eyelids
(ptosis), sunset eyes (Fig. 1b), low set ears,
webbing of theneck (Fig. 1¢), cutislaxa, swelling
of the hands and feet, short fourth metacarpels,
broad chest and cardiac murmur. Laboratory
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Fig. 1a. Dolichocephaly
1b. Sunset eyes
1c. Webbed Neck
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investigation revealed hypothyroidism. The
electro cardiographic report revealed right
ventricular hypertrophy. Transthoracic echo-
cardiography revealed transposition of great
vesselswithintact ventricular septum, small PDA
and ASD.

Chromosomal analysis of the proband was
performed on 25 well spread metaphase plates
and monosomy of X chromosomewas diagnosed
that is, 45,X,16gh+ (Fig. 2). This patient also
possessed a variant chromosome 16. The child
was subjected to arterial switch repair. The
findings on echocardiography were confirmed
during surgery. The child remained
hemodynamically stable for 48 hours after
surgery, but had persistent low cardiac output.
The parental karyotypeswere normal.

DISCUSSON

The spectrum of CCVM in patients with
Turner syndrome is variable (Nora et al. 1991;
Hyett et al. 1997; Prandsraller et al. 1999; Douchin
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Fig. 2. Karyotype with metaphase plate
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et a. 2000; Gopal et al. 2001). Mazzanti and
Cacciari (1998) studied alarge seriesof 594 Turner
patients from Italy. The prevalence of cardio-
vascular malformationswas 23%. Bicuspid aortic
valve and coarctation of aorta were the most
prevaent defects. Hirose et al. (1999) reported a
rare case of atrial septal defect associated with
Turner syndrome. Further, a case of ruptured
dissecting aneurysm (Stanford type A) was
experienced (Hiroseet a. 2000) and emergent total
arch replacement was performed successfully. Our
patient is the first case of TGA associated with
TS which exemplifies the varied spectrum and
combination. There may be X-linked factors
independently, synergistically or additively
involved in the development of cardiovascular
defects in these patients. The present case adds
to the diversity of clinical abnormalities due to
Turner syndrome. Genetic counselling, family
screening and fetal echocardiography should be
availabletothesefamilies.

REFERENCES

Douchin S, Rossignol AM, Klein SK, Sich CKP, Baguet
JP et al. 2000. Heart malformations and vascular
complications associated with Turner’'s syndrome.
Prospective study of 26 patients. Arch Mal Coeur
Vaiss, 93: 565-570.

Gopal AS, Arora NS, Vardanian S, Messineo FC 2001.
Utility of transesophageal echocardiography for the
characterization of cardiovascular anomalies
associated with Turner’'s syndrome. J Am Soc
Echocardiogr, 14: 60-62.

Hirose H, Takagi M, Tada S, Kugimiya T 1999. Atrial
septal defect as an uncommon cardiovascular
malformation with Turner’'s syndrome. Jpn J
Thorac Cardiovasc Surg, 47: 350-353.

Hirose H, Amano A, Takahashi A, Nagano N, Kohmoto
T 2000. Ruptured Aortic dissecting aneurysm in

Turner’'s syndrome: a case report and review of
literature. Ann Thorac Cardiovasc Surg, 6: 275-
280.

Hungerford DA 1965. Leucocytes cultured from small
inocula of whole blood and the preparation of
metaphase chromosomes by treatment with
hypotonic KCI. Stain Technology, 40: 333.

Hyett J, Moscoso G, Nicolaides K 1997. Abnormalities
of the heart and great arteries in first trimester
chromosomally abnormal fetuses. Am J Med Genet,
69: 207-216.

ISCN 1995. An International System for Human
Cytogenetic Nomenclature. F Mitelman (Ed.).
Basel: S. Karger.

Mazzanti L, Cacciari E 1998. Congenital heart disease
in patients with Turner syndrome. Italian study
group for Turner syndrome (ISGTS). J Pediatr, 133:
688-692.

NoraJJ, Berg K, NoraAH 1991. Cardiovascular Diseases:
Genetics, Epidemiology and Prevention. Oxford:
Oxford University Press, pp. 146-168.

Prandsraller D, Mazzanti L, Picchio FM, Magnani C,
Begamaschi R, et al. 1999. Turner’s syndrome:
cardiologic profile according to the different chro-
mosomal patterns and long-term clinical follow-up
of 136 non preselected patients. Pediatr Cardiol,
20: 108-112.

Quilter CR, Taylor K, Conway GS, Nahwani N, Delhanty
JDA 1998. Cytogenetic and molecular investi-
gations of Y chromosome sequences and their role
in Turner syndrome. Ann Hum Genet, 62: 99-106.

Seabright M 1971. A rapid banding technique for human
chromosomes. Lancet, 2: 971-972.

Tsuchiya K, Reijo R, Page D, Disteche MC 1995.
Gonadoblastoma molecular definition of the
susceptibility region of the Y chromosome. Am J
Hum Genet, 57: 1400-1407.

Wolff DJ, Schwartz S, Carrel L 2000. Molecular
determination of X-inactivation pattern correlates
with phenotype in women with a structurally
abnormal X chromosome. Genet Med, 2: 136-
141.

Zinn AR, Page DC, Fisher EMC 1993. Turner syndrome
— the case of the missing sex chromosome. Trends
Genet, 9: 90-93.





