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The frequency of extra structurally abnormal
chromosomes (ESACs) is 0.2/1000 in live births and
0.6/1000 in midtrimester amniocentesis. The frequency
is much higher (3.27/1000) in the mentally retarded
population (1-5). Most ESACs (65%) are derived from
chromosome 15 (6,7). About 16% of ESAC are familial.
In general, familial ESACs have no impact on the
phenotype. However, the risk prediction of de novo
ESACs detected prenatally is difficult. This was estimated
to be ~13% by Warburton (8). In those cases, the exact
characterisation of the ESAC is very important. The
conventional cytogenetic techniques such as GTG, CBG,
RFA and NOR are not always helpful in solving this
problem.

We report the cytogenetic findings of a case of ESAC,
in which the GTG and CBG findings might lead to false
diagnosis, if this chromosome were not familial
(inherited).

Case Report and Cytogenetics Studies

A phenotypically normal couple was investigated
cytogenetically during second pregnancy because of a
history of a child with neural tube defect that died
immediately after the birth. GTG banded chromosome
analysis of the couple revealed a normal karyotype in the
mother, but an ESAC in all metaphases analysed (100
cells) in the father (Fig. 1a). Using CBG banding, a light
coloured band was observed between two dark coloured

bands (Fig. 1b). Satellites on both sites of the ESAC were
seen by NOR banding (Fig. 1c). An amniocentesis was
performed. Fetal karyotyping indicated that the fetus was
also a carrier for this ESAC (47,XY,+ idic. mar) (Fig. 2).
Second level USG findings were normal and the
pregnancy continued. In order to identify the origin of the
ESAC, we used the FISH technique with Multiprobe 1
(Cytocell). The result showed that the ESAC originated
from chromosome 15. Further findings of FISH
application with the probes wcp 15 and SNRPN (Cytocell)
indicated that the ESAC contained no euchromatic
material. The karyotype was as follows:

47,XY,+idic.mar.Ish.idic(15)(15pter→q11::15q11→
pter)[D15Z1++,SNRPN (PWS/ANG)-, wcp15. None of
the other family members (II-4, III-1, III-3, III-7, III-9),
(Fig. 3) who were investigated cytogenetically, had this
marker chromosome.

Most ESACs are de novo in origin (9) and this may
lead to a dilemma in prenatal diagnosis. The
characterisation of ESACs is very important for risk
prediction. It is generally accepted that ESACs containing
euchromatic sequences lead to abnormal phenotypes.
Soudek and Sroka (10) stated that C-banding is more
informative than other conventional banding techniques
for ESAC analysis. FISH techniques with different probes
allowed us to define the origin and characterisation of
ESACs. In our case, it was surprising to find such C-
banding results in a normal carrier. However, the FISH
results were found to be in agreement with the carrier
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Figure 1a: GTG-stained metaphase chromosomes, showing the
marker chromosome.

Figure 2. The karyotype following amniocentesis. 

Figure 1c: Metaphase showing NOR banding.
(The arrow indicates the marker chromosome)

Figure 3. Pedigree of our case study.

Figure 1b: CBG-stained metaphase chromosomes.
(The arrow indicates the marker chromosome)



phenotype. If this chromosome had been identified
prenatally as de novo, the GTG and CBG results alone
would have led to a false diagnosis. In such cases, FISH
application is strongly recommended for the identification
and characterisation of ESACs.

The family was recommended to have amniocentesis
and genetic consultation for every pregnancy.
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