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ABSTRACT

Background: Turner syndrome (TS) is the most common chromosomal abnormality reported in the females.
Obijective of this retrospective study was to determine the frequency of turner Syndrome and its various cytogenetic
types in samples suspected to be of turner syndrome, received in the Department of Cytogenetics, Metropolis
Healthcare laboratory, Mumbai, Maharashtra, India.

Methods: The current study was performed on 935 clinically suspected samples with Turner Syndrome within the
age group of 01-16 years. Peripheral blood (2-3 ml) in Sodium heparin Vacutainers was collected from all the
patients, the cultures were set & analysed by GTG-banding at 450-550 band level Results were reported as per the
guidelines of the International System for Human Cytogenomic Nomenclature (ISCN) and The College of American
Pathologists (CAP) and National Accreditation Board for Testing and Calibration Laboratories (NABL).

Results: In our study, out of the total 935 samples referred to Metropolis Healthcare Ltd, about 348 had
cytogenetically turner or Turner variant findings. Further, out of 348 cases, 69 cases were detected to have presence of
single X chromosome (19.83%), mosaic pattern in 116 cases (33.33%), presence of Y chromosome in 63 cases
(18.10%) polymorphic variation in 58 cases (16.67%), presence of only isochromosome Xg in 9 cases (2.59%) and 33
cases (9.48%) with other or additional abnormalities.

Conclusions: The cytogenetic confirmation and pattern of chromosomal aberration is very important as early
detection may help to improve the quality of life especially in patients with cytogenetically Turner variant pattern
with presence of Y chromosome.
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INTRODUCTION

Turner syndrome (TS) is the most common chromosomal
abnormality reported in the females.® The contribution of
this chromosomal abnormality is approximately 3% of all
female foetuses. Most of the 45, X foetuses are not able
to survive early and approximately only 1% of affected
foetuses survive to full term and it is estimated that
approximately 1 in 2500 live born phenotypic females are

affected.” An association of small stature and defective
ovarian development has been noted by some researchers
who has classified this disorder as a sexagen dwarfisim.’
In 1938, turner described in expanded way the syndrome
of small stature, sex infantilism, webbed neck and cubitus
valgus.* Objective of this retrospective study was to
determine the frequency of turner syndrome and its
various cytogenetic types in samples suspected to be of
turner syndrome, received in the Department of
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Cytogenetics, Metropolis Healthcare laboratory, Mumbai, group of 01-16 years. All the study samples were referred
Maharashtra, India. to the Department of Cytogenetics, Metropolis

Healthcare laboratory, Mumbai, Maharashtra, India
METHODS during the period of 2 years from January-2015 through

December-2016.
The current study was performed on 935 clinically
suspected samples with Turner syndrome within the age
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Figure 1: Different patterns of karyotype findings observed in all the study samples suspected to be turner
syndrome. (A: 47, XXX, B: 46,X,t(x;11)(g24,923.3), C: 46,X,t(X;7)(q13;p15), D: 46,X,del(X)(q13), E: 47,XXY, F:
46,XX,inv(3)(p?-3p**?), G: 45,X,inv(9)(p11q13), H: 46,X,del(X)(g22), I: 46,X,inv(9)(p11q13)X2,
J:46,X,der(X)t(X)(p*).
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For each individual case, around 20-30 metaphases where
analysed and for the mosaic cases around 50-100
metaphases where analysed. Wherever necessary,
Fluorescent in situ hybridization (FISH) test was
performed to confirm the presence of low grade sex
chromosomal maosaicism and for SRY gene depending
upon clinical findings in the in-house cases and history
provided for referred cases after discussing with the
referring clinician.

RESULTS

In our study, out of the total 935 samples referred to
Metropolis Healthcare Ltd, about 348 had cytogenetically
turner or Turner variant findings. Further, out of 348
cases, 69 cases were detected to have presence of single
X chromosome (19.83%), mosaic pattern in 116 cases
(33.33%), presence of Y chromosome in 63 cases
(18.10%) polymorphic variation in 58 cases (16.67%),
presence of only isochromosome Xq 9 cases (2.59%) and
33 cases (9.48%) with other or additional abnormalities.

DISCUSSION

According to the several literature reports, Turner
Syndrome is the most common chromosomal abnormality
in females.>® But, only 1% of conceptus with this
abnormality survives up to full term.’ The babies born
with this type of chromosomal abnormality have wide
range of clinical presentation depending upon the
chromosomal abnormality found in karyotyping. A
typical turner patient may have small stature, ovarian
dysgenesis/dysfunction, congenital lymphedema broad
chest with widely spaced nipples, short neck, webbed
posterior neck, cardiac defect like bicuspid aortic valve or
coarctation of aorta, renal anomalies in the form of
horseshoe kidney, perceptive hearing impairment. The
congenital lymphedema usually recedes in early infancy.
The small size is often seen at birth and from birth to 3
years the growth rate is normal but bone maturation delay
is usually observed after 12 years the growth rate
decreases. It is also observed that XO abortus have nearly
normal ovaries in early fetal life, the ovary degenerates
rapidly in the later stages.

Table 1: Different types of chromosomal abnormalities reported in our study.

Karyotype

45,X

46,X,i(XQq)

46,X,i(Xp)

46,XY

46,X,del(Xq)
46,X,del(Xp)

Mos 46,XX/45,X

Mos 46,XX/46,X,i(Xq)
Mos 45,XX/46,X,(XQq)
Mos 45,X/45,idc(Xq)
Mos 46,XX/46,XY

Mos 45,X/46,XY

Mos 45,X/46,XX/46,i(XQq)
Mos 45,X/46,XX/46,XY
XXX

XXY

t(X;Y)

t(X;11)

t(X;7)
44,X,der(14;21)t(14;21)
46,XX,t(2;12)
46,XX,inv(3)
Polymorphic variations but Karyotype normal

Frequenc
69
09
02
63
12
06
41
37
05
03
13
09
06
02
03
02
02
01
01
02
01
01

58

(1gh+,16gh+,9gh+,inv(9),inv(9)X2,,13ps+,14ps+, 15ps+,21ps+,22ps+

Total

Early mortality due to congenital heart disease is
unknown but increase in the risk of dissection of the aorta
is reported in some studies. Patient with sex
chromosome-—autosome translocation may have mental

348

deficiencies and mental retardation is frequently
associated small ring X.*°

Depending upon the cytogenetic findings the
consequences may vary. As compared to autosomal
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abnormalities the effect of sex chromosomal ab-
normalities may not be that severe but stature and
pubertal development is usually affected as majority of
genes responsible for this are present on X chromosomes.
The cytogenetic abnormalities usually seen in Turner
Syndrome are 45, X or deletion of Xp/Xq or mosaicism
for sex chromosomes either with 45, X or 46, XX or 46,
XY.™ Abnormalities of distal short arm of chromosomes
are usually associated with somatic development. The
most common mosaic pattern seen is 45, X/46,XX and
somatic abnormalities are comparatively less as
compared to 45,X. Females with 45,X/46,XY or 46, XY
is approximately 6% and prophylactic gonadectomy may
be life-saving because of possibility of development of
gonadoblastoma. Various variant forms are seen in
Turner Syndrome mainly 46,X,i(Xq),46,X,del(Xq),
46,X,del(Xp) or 46,X,der(X). In some cases, along with
the sex chromosomal abnormalities, some polymorphic
variations like pericentric inversion of chromosome 9 inv
(9), increase in length of satellite on acrocentric
chromosome and increase in the length of
heterochromatic region have also been reported.***

CONCLUSION

Clinical diagnosis of Turner syndrome is comparatively
easy but the cytogenetic confirmation and pattern of
chromosomal aberration is very important as early
detection may help to improve the quality of life with
hormonal therapy and plastic surgery and at times in
small group can save the life in patients especially with
patients with cytogenetically Turner variant pattern with
presence of Y chromosome.
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