
It was found in the 1990s that submicroscopic ab-

errations of distal parts of chromosomes are re-

sponsible for up to 7% of cases of idiopathic

intellectual disability. About 35-50% of these ab-

errations were familial cases (Flint et al. 1995).

Chromosome fragments involved in rearrange-

ments are so small that they are not detectable by

conventional cytogenetic methods. They can be

detected by molecular cytogenetic techniques.

Common clinical symptoms for subtelomeric re-

arrangements include intellectual disability,

hypotonia, and characteristic facial dysmorphia.

Two of the most common subtelomeric rearrange-

ments are the 1p36 deletion and 22q13 deletion.

In this study, 76 Polish patients were exam-

ined. All of them were referred to the Department

of Genetics, Institute of Psychiatry and Neurol-

ogy, Warsaw, due to intellectual disability and

dysmorphic features that can be found in

subtelomeric rearrangements. In all the patients,

routine cytogenetic examination was performed

and then the FISH technique using the

Chromoprobe Multiprobe-T System (Cytocell,

UK) was applied. In some cases of subtelomeric

aberrations diagnosed by fluorescent in situ hy-

bridization (FISH), also comparative genomic hy-

bridisation (CGH) was applied. The chromosomes

were classified according to the International Sys-

tem for Human Cytogenetic Nomenclature (ISCN

2009).

In 4 of the 76 subjects (5.3%), subtelomeric ab-

errations were diagnosed (Table 1). In patient 1,

an unbalanced de novo translocation between

chromosomes 1 and 12 was detected. Due to this

translocation, the patient had trisomy of the

subtelomeric region of chromosome 12q and

monosomy of subtelomeric region of 1p. In patient

2, subtelomeric deletion of the short arm of chro-

mosome 1 (de novo 1p36 deletion) was found.

In this case, CGH was additionally applied. The
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result was inconclusive: the fluorescence profile

only slightly deviated from the value of 1.0. In pa-

tient 3, a subtelomeric deletion in the short arm of

chromosome 1 was also detected, and the deletion

was confirmed by means of CGH. Patient 4 was a

carrier of a de novo balanced 19;22 translocation.

Moreover, 3 cases of familial subtelomeric

polymorphisms were found (Table 1, patients 2, 5

and 6). In patients 2 and 5, the polymorphism of

the subtelomeric region concerned the long arm of

chromosome 2 , while in patient 6 a polymorphism

of the long arm of chromosome 7 was present. The

application of FISH with subtelomeric probes in

healthy parents of the patients revealed that the

pattern of fluorescence signals was the same as in

their affected progeny. In patient 2, polymorphism

was diagnosed apart from the de novo

subtelomeric aberration.

Incidence of chromosomal subtelomeric
microaberrations among subjects with develop-
mental defects and/or dysmorphic features and in-
tellectual disability in the analysed group of
patients is 5.3%. This result is consistent with the
report by Karnebeek et al. (2005), who compared
the majority of subtelomeric chromosomal rear-
rangement in cases published up to 2005, and ob-
tained a mean incidence of 4.4%. The 1p36
deletion is the most frequent subtelomeric aberra-
tion. In our material, 3 such cases were found
among 76 patients (3.95%) (Table 1). This per-
centage is considerably higher than reported in
other papers. Giraudeau et al. (1997) found 3 cases
of 1p36 deletions among 567 patients (0.5%) with
intellectual disability. Currently, the incidence of
this aberration in the general population is consid-

ered to be 1 per 5000 births (Shaffer & Lupski
2000).

FISH allows detecting the presence of a chro-
mosomal microaberration (deletion or addition)
but does not allow defining precisely its size. The
application of high-resolution CGH in patient 3 al-
lowed confirmation of the presence of the deletion
in the distal subtelomeric region of chromosome
1p. However, in patient 2 the fluorescence profile
of chromosome 1 showed only minimal displace-
ment to the left, which differs very slightly from
the value of 1.0. Perhaps the size of the deletion is
about the threshold value of CGH resolution. Thus
it was impossible to estimate the size of these
2 subtelomeric deletions. However, considering
the differences in fluorescence profiles in the 2 pa-
tients, it can be suggested that in patient 3 the dele-
tion is much larger – at least 3 Mb – because the

resolution of the method is � 3 Mb.

In the examined group, 2 cases of polymor-
phism of subtelomeric region 2q were found (Ta-
ble 1, patients 2 and 5). Under the microscope it is
visible as a lack of one 2q signal. The same pattern
of signals was found in healthy parents of those
patients. This is a very frequent polymorphism, as
it is found in 5% of the patients examined for
subtelomeric aberrations (Fan et al. 2001). In pa-
tient 6, a novel polymorphism of subtelomeric re-
gion 7q with a double probe signal was detected.
The same pattern of signals was present in the
mother and in maternal grandfather, so this case
was considered a polymorphic variant of
subtelomeric 7q, most probably without effect on
the proband’s phenotype. Riegel et al. (2001) ob-
served similar signals but related to 8pter, 9pter,
and 3qter.
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Table 1. Results of fluorescent in situ hybridization (FISH) of patients with subtelomeric aberrations (visible

effect on phenotype) or subtelomeric polymorphism (no tangible effect on phenotype).

No. Sex
(M/F)

Age Clinical symptoms Karyotype FISH results Origin

1 F 2 y. intellectual disability,
dysmorphic features

46,XX.ish der(1)t(1;12) (p36.3-,q24.3+) unbalanced
translocation

de novo

2 M 5 y. intellectual disability,
dysmorphic features

46,XY.ish del(1)(p36.3-) deletion of subtelomeric
region 1p36

de novo

46,XY.ish del(2)(q37-)polymorphism no signal of 2qter probe maternal

3 F 4 m. dysmorphic features 46,XX.ish del(1)(p36.3-) deletion of subtelomeric
region 1p36

de novo

4 F 20 y. intellectual disability 46,XX.ish
t(19;22)(q13.4-,q13.3+;q13.3-,q13.4+)

balanced translocation de novo

5 F 7 y. intellectual disability
dysmorphic features

46,XX.ish del(2)(q37-)polymorphism no signal of 2qter probe maternal

6 M 6 y. intellectual disability
dysmorphic features

46,XY.ish dup(7)(q36+)polymorphism 2 signals of 7qter probe maternal



The FISH technique is particularly useful when

very small fragments of chromosomes are identi-

fied. It is important in the patients in whom the

fragments to be identified are located at the termi-

nal parts of chromosomes. However, even this

technique is sometimes not able to reveal the

causes of phenotypic abnormalities, such as those

observed in our patient 4. By means of FISH, a de

novo balanced translocation involving chromo-

somes 19 and 22 was detected, but the clinical fea-

tures of the patient were characteristic of the

deletion of subtelomeric 22q13 region (e.g. intel-

lectual disability, speech delay, and autism). In

this patient, more detailed examinations are re-

quired to explain the molecular background of the

condition. We assume that the de novo

translocation detected in patient 4 may involve

some damage to the gene/genes that may be the

major cause of the 22q13 deletion syndrome.
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