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ABSTRACT Short stature has, for long time, been a diagnostic dilemma for clinicians and a major concern for females and
their parentsAlthough short stature has been observed in individualsiwither syndrome (45,X) and its variants, there are

very few reports on autosomal anomalies being present in individuals with short Statpresent the first case of a 12 years

old female with short stature, slightly elevated FSH (10.08 mIU/ml), small sized uterus and ovaries that revealed a balanced
reciprocal translocation between chromosomes 2 and 9 [t(2;9)(p23;§8)present case suggests that genes for human
height could be mapped to short arm of chromosome 2 and/or long arm of chromosome 9.

INTRODUCTION search guidelines) (Khadilkar et al. 2007) was
8 years.The vitals, hemogram, urine analysis,
Short stature, one of the most observed fearenal and liver function tests revealed results
tures inTurner syndrome (45,X), is a major con- within normal limits.
cern for females and their parents. Few females The ultrasound findings revealed a relatively
with short stature have normal karyotypes andsmall and anteverted uterus (40x16x29 mm)
present as diagnostic challenges to clinicianswith homogenous echo pattern and relatively
Various genes like UDP7, FGFR3, SHOX, GH1 small ovariesThe right ovary measured 17k1
and so on (Kant et al. 2003; Kuznetzova et almm in size while the left ovary measured 18x13
1994) have also been extensively studied in suclnm in size. Both the ovaries had normal echo
cases. Howevethere are very few reports on pattern.The skull radiographs revealed copper
other chromosomal anomalies being present iheaten appearance that was suggestive of raised
females with short stature. intra-cranial tension (ICT). Hormonal analysis
We present the first case of a 12 years oldevealed slightly raised FSH values (10.08 mIU/
female with short stature, slightly elevated FSH,ml) while TSH (3.32ulU/ml) and tissue trans-

small sized uterus and ovaries that revealed glutaminase IgA (3.8 U/ml) were within normal
translocation between chromosomes 2 and 9imits [p<0.1].

that is, t(2;9)(p23;913).
MATERIAL AND METHODS
CASE REPORT

Cytogenetic analysis was done using stan-
~ The proband, 12 years old female was thegard protocols wherein chromosome prepara-
first in birth order and was succeeded by a 1Qjons were obtained from 72 hours lymphocyte
years old male childlhe height of the proband  cultures (Roulston and Beau 1997ese chro-
was 125 cm while the father and mother weremosomal preparations were then subjected to
171 cmand 170 cm in height, respectivélye  GTG-banding after which karyotyping was done
female weighed 25 kg and revealed no developaccording to the standard ISCN nomenclature
ment of secondary sexual characté’_tm bone. ISCN 1995). Fluorescende Stu Hybridiza-
age of the proband was 12 years while her heighion (FISH) analysis usinyysis LSI ber/abl
age (as per the Indian Council for Medical Re-extra signal (es) probe was also performed on
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Fig. 1. GTG-banded karyotype revealing t(2;9)(p23;q13)

at a minimum of 550 band resolution (Fig. 1).
The breakpoint was at band 23 in the short arm

of chromosomes 2 and band 13 in the long arm Short stature in females has usually been lin-
of chromosome 9. FISH analysis revealed transked toTurner syndrome (45,X) wherein one of
location ofabl gene (9934) onto short arm of
chromosome 2 (Fig. 2).

Fig. 2. FISH analysis using/ysis LSl bcr/abl es probe on
a metaphase obtained fom 72-hours lymphocyte cultue
revealing translocation of long arm of chomosome 9
(harbouring abl gene) onto chomosome 2

DISCUSSION

the two X chromosomes is missidgart from
45,X, variants offurner syndrome (like 45,X/
46,XX), some sex chromosomal anomalies (for
example, t(X;Y)) (Kant et al. 2003; Kuznetzova
et al. 1994) and translocations between X chro-
mosome and autosomes [e.g. t(X;1), t(X;9)]
(Gardner et al. 1983; Kuznetzova et al. 1994)
have also been reported in females with short
stature. Howeverthere are very few instances
of short females revealing translocations be-
tween autosomes on cytogenetic analydis.
present the first case, to the best of our knowl-
edge, of a female with short stature revealing
t(2;9) (p23;q13).

Translocation between chromosome 2 and 9
has earlier been reported as a congenital abnor
mality in autism spectrum disorder (ASD), mi-
crocephaly with features of 9q subtelomeric de-
letion syndrome and a case of bilateral retino-
blastoma (Roohi et al. 2008; Busche et al. 2008;
Balestrazzi et al. 1984). Howeyehe break-
points in these cases reported with t(2;9) varied
amongst each other and were alstedént from
the ones observed in the present case. In the
former 2 cases, the breakpoint was in the short
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arm of chromosome 2 (that is, p13 and p25.2yequired for growth plate development. In the

while in the case with retinoblastoma, it was in present case, this region was translocated onto

the long arm (that is, 4). The breakpoint in the short arm of chromosome 2. Howe\ers

the chromosome 9 also varied and was in thenot clear whether the promoter of the gene got

short arm in cases witASD and retinoblas- interrupted due to the translocation thereby chan-

toma (p24and pl respectively) while in the ging the functional aspect or some other gene

case with microcephaly with features of 99 on chromosome 9 is linked to human height.

subtelomeric deletion syndrome, it was in the The region of chromosome 2 translocated to

long arm (that is, q34.3). In contrast to these,chromosome 9 was the terminal region of short

breakpoints in the present case were p23 andrm which may also harbour gene for human

g13 in chromosomes 2 and 9 respectively thaheight or developmenthis region (2pter

was also confirmed by FISH analysis that have2p23) is known to harbour few genes lkieK

not been reported-urther none of these re- (anaplastic lymphoma kinase), SRC-1 (steroid

ported cases presented with short stature likeeceptor coactivatet) and so on among highly

the present one. repetitive DNA sequences (Deloukas et al.
The participation of chromosome 2 in trans- 1998).

locations has, howevdreen reported earlier in Human height is a typical and important

a few cases of females with short stature alcomplex trait, which is determined by both ac-

though these females had other congenitations and interactions of multiple genes-

anomalies as wel\ translocation between chro- though an increasing number of genes or ge-

mosomes 2 and 7 was reported in a 6-years oldomic regions have been discovered for their

girl with short stature, peculiar facies, slight independent é&cts on height variation, no study

mental retardation and microcephalyiv@atelli has been performed to identify genes or loci that

et al. 1988). Similar anomaly was also reportedinteract to control the traifo the best of our

in her mother and grandmoth@&ihe region of knowledge, t(2;9)(p23;q13) has never been re-

chromosome 2 involved in the translocation wasported in literature in a case with short stature,

terminal part of short arm to g23. revealing no development of secondary sexual
In another case with mesomelic dysplasia, acharacters and with slightly elevated FSHe

balanced translocation, t(2;8)(g31;p21) was re+eporting of individuals with similar transloca-

ported in four members of a family with short tion (or translocations involving same regions)

stature and shortening of middle segments ofind extensive study of such cases at the mo-

the limbs (Sugawara et al. 2008)cryptic trans-  lecular level may help further delineate the ge-

location, t(2;8)(q37.3;924.3) was also reportednetic basis of human height. as well as genes

in five members of a family witAlbright he-  involved in development of female reproductive

reditary osteodystrophy (AHO)-like phenotype organs and secondary sexual characters.

with short stature as one of the observed fea-

tures (Bijlsma et al. 1999). In the present case, ACKNOWLEDGEMENT
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