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Familial Balanced Reciprocal Translocation [t(16;22)(p11;q13)
mat] in a child With Constitutional Short Stature
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Abstract

One of the reasons of most frequent application to Clinics of Pedi-
atric Endocrinology is short stature. The major reasons are familial
short stature, constitutional delay, systematic diseases, lack of nu-
trition and endocrine disorders. Chromosomal analysis is required
for cases whose reason cannot be detected and especially has a dys-
morphic appearance. Our patient was a 12 year old boy who had ap-
plied due to complaint of short stature, with no detected pathology
in routine examinations and in whom reciprocal translocation that
scoped chromosomes number 16 and 22 in the cytogenetic analysis
conducted in the Genetic Diagnosis Laboratory was detected. In
the cytogenetic examination conducted on family members, it has
been detected that the child’s mother and mother’s father carried
the same translocation, however, did not have any visible physical
anomalies. According to the literature data at hand, our patient is
the first short stature case that is a carrier of balanced reciprocal
translocation between the 16 and 22 numbered chromosomes. In
this study, the patient’s clinical and laboratory characteristics, de-
tailed family history and genetic study results are discussed under
the light of the literature information.
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Introduction

Chromosomal anomalies are divided into two as numeri-
cal and structural. Translocations are the most frequently
encountered in structural anomalies at 1/500 frequency.
Translocations are divided into three sub-groups as recipro-
cal, centric fusion (Robertsonian) and insertional. Recipro-
cal translocations are formed by means of breakage in non-
homolog chromosomes and the mutual change of location
of the broken fragments. If after the translocation there is
no loss of the fragments transmitted due to translocation or
if a fragment is not added to the genome as an extra, this is
called a balanced translocation. Reciprocal translocations do
not mostly give phenotypic findings in event that they are
balanced. However, phenotypic influence can be seen in the
children of these individuals, subject to the partial monoso-
my or partial trisomy in the relevant chromosomes [1].

One of the reasons of most frequent application to Poly-
clinics of Pediatric Endocrinology is short stature. The ma-
jor reasons scope familial short stature, constitutional delay,
systematic diseases, lack of nutrition and endocrine disorders
[2]. Chromosomal examination is required for cases whose
reason cannot be detected and especially has a dysmorphic
appearance.

In this study, a case which was applied to the Polyclinics
of Pediatric Endocrinology for due to growth and develop-
ment delay in which balanced reciprocal translocation scop-
ing the 16 and 22 numbered chromosomes in a cytogenetic
analysis conducted in the Genetic Diagnosis Laboratory was
detected.

Case Report

Our patient was a 12 year-old boy who had applied to the
Polyclinics of Pediatric Endocrinology due to underdevelop-
ment and short stature which was observed in four years.
It was seen in the detailed family history that there is no
member having a similar complaint. The patient’s, who has
a neuromotor development in accordance with his peers,
body weight was measured as 23 kg (< 3% percentile) and

www.journalmc.org 149



Akbas et al

] Med Cases * 2012;3(2):149-152

%

/)

-

IC

q
)/
N

Ko n i

1 12

W

58 38 i

Figure 1. Karyotype having 46, XY, 1(16;22)(p11;913) chromosome constitution (arrows show breakpoints).

height as 124 cm (< 3% percentile). The bone age of the
patient, who was assessed as prepubertal, was determined as
9. The hemogram, liver and kidney functionalty tests, serum
electrolytes, urine and stool examinations in the laboratory
examinations were normal. No significant finding was ob-
served during the examinations for endocrine, infection and
malabsorption.

A genetic examination was requested to determine the
reason of the short stature. It was determined that the patient
had a 46, XY, t(16;22)(p11;q13) chromosome constitution
(Fig. 1, 2). The pedigree of the patient was issued and a chro-
mosome analysis was performed his relatives, who could be
reached, so as to determine the origin of the reciprocal trans-
location. It was determined that the patient’s mother (II-
7) and the mother’s father (I-3) had the same chromosome
constitution and the father, brother and sister had a normal
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Figure 2. Partial karyotype of case having 46, XY, t(16;22)
(p11;913) chromosome constitution (breakpoints have been in-
dicated on the ideogram).
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karyotype (Fig. 3). With the available findings, the patient
was diagnosed with constitutional short stature.

Peripheral blood was taken under sterile circumstanced
with a heparinised injector from each case for the chromo-
some analysis and the whole blood technique, which is the
modified technique of the macro-culture technique devel-
oped by Moorhead et al. was applied [3, 4]. The preparations
were stained with the Giemsa Banding Technique (GTG)
and the chromosomes in the 30 - 50 metaphase plate was
evaluated in terms of the numerical and structural anoma-
lies and a karyotype was made from 25 banded metaphases.
The cytogenetic analysis results were reported according to
ISCN 1995 [5].

Discussion

It is expected that the breakages leading to the formation of
balanced translocations do not cause great piece loss in the
chromosomes, consequently, that there will not much gene
loss in the person and no change will occur in the phenotype
of the person. Nevertheless, apparently balanced transloca-
tions form a widespread type of chromosomal anomalies that
can be seen both in patients that have an abnormal phenotype
and healthy individuals that have not been influenced. Ap-
proximately one fifth of these anomalies, which are mostly
familial, is de novo [6]. The risk of finding abnormal pheno-
types in individuals having de novo regulation is approxi-
mately 6.7% [7]. There are balanced translocations holding

www.journalmc.org



Familial Balanced Reciprocal Translocation

| Med Cases + 2012;3(2):149-152

Il 1[5

2T 3] 4 5

8 9 1097 11

13 45 68 3 10N

12 13 14 v\ls

v
12

b
I

_[I €@ 46, XY, t(16;22)(p11;q13) Translocation Carrier

16 17 20-26 2729 30 31-35

2

Figure 3. Family pedigree of the case carrying 46, XY, t(16;22)(p11;913) translocation points).

different chromosomes associated with short stature or de-
velopment delay are available in literature [8, 9]. Cytoge-
netically balanced reciprocal translocation is also observed
in our case that has short stature exists. According to the
literature data at hand, this case is the first balanced recipro-
cal translocation case scoping 16 and 22 chromosomes with
structural short stature.

Finding the same translocation in our case’s mother and
mother’s father, who have normal phenotypes, however both
of them having a normal height during their childhood ages,
makes our patient even more interesting. Along with com-
plying with structural short stature with the available find-
ings, we wonder what the final height will be.

Even under the best of circumstances, changes under 4
kb (kilobasis) cannot be analysed with chromosome analy-
sis [10]. The familial balanced translocation’s phenotypic
affects can change due to imbalanced de novo regulations
on a molecular level, uniparental disomy associated with
translocationed chromosomes, disruption of genes located
in the breakpoints, translocation indicating mosaicism in an-
other tissue or modification of expression of the gene carried
somewhere else in the genome [11-13]. Hence, Baptista et
al. [14] have stated that as a result of the study in which they
have conducted the molecular cytogenetic analysis of break-
points in balanced reciprocal translocation carriers by means
of fluorescence in situ hybridization (FISH) and array CGH
methods, balanced reciprocal translocations do not bear im-
balance in breakpoints in phenotypically normal patients and
that the breakpoints in the translocations of patients, who are
phenotypically abnormal, is mainly associated with cryptic
imbalances. In addition to this, the mutations in the SHOX
(Short Stature Homeobox) gene located in the pseudoaoto-
mosal regions of the X and Y chromosomes’ short arms are
held responsible of idiopathic short stature [15, 16]. In our
case, a mutation that has occurred in the SHOX gene inde-
pendently from reciprocal translocation may have also led
too short stature. It was planned to research the translocation
on a molecular level in our patient, however, the family has
refused to this request to do socio-economic reasons. The
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answer to whether or not the translocation has left damage
on a molecular level has not been found, however, the patient
has been taken under periodic monitoring.

As a result, balanced reciprocal translocation may ap-
pear under a specific part of structural short statures. How-
ever, in order to give a healthy genetic counseling to indi-
viduals who have abnormal phenotypes such as short stature
in which balanced reciprocal translocation is detected in the
chromosome analysis, advanced molecular cytogenetic and
molecular genetic methods should be referred to especially
for the breakpoints regions.
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