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LETTER TO THE EDITOR

PRENATAL DIAGNOSIS OF SATELLITED 21q DERIVED
FROM PERICENTRIC INVERSION INVOLVING THE
SATELLITE STALK REGION AND TERMINAL 21¢

BY C.-P. CHEN "*343¢ E-J. TSAI*’, C.-C. LEE ', W.-L. CHEN', C.-W. PAN ", P-C.
WU AND W. WANG **

A 29-year-old primigravid woman was referred for amniocentesis at 33
weeks of gestation because of an obstetric history of small for gestatio-
nal age. Her husband was 30 years of age. The woman and her husband
were normal and healthy. There was no family history of congenital
malformations. Prenatal ultrasound revealed a biparietal diameter of
7.79 cm and a femur length of 6.27 cm equivalent to 33 weeks, and in-
ternal organs were unremarkable. Magnetic resonance imaging (MRI)
revealed normal brain volume and no structural abnormalities. Elective
amniocentesis was performed due to maternal anxiety. Cytogenetic
analysis of cultured amniocytes showed an aberrant chromosome 21
(Fig. 1). Karyotyping of the parental blood lymphocytes identified the
same aberrant chromosome 21 in the father. The maternal karyotype
was normal. Standard Ag-nucleolus organizer region (NOR) staining
showed two NORs on the aberrant chromosome 21 with one NOR on
the region of the short arm and the other ectopic NOR on the terminal
region of 21q (Fig. 2). Fluorescent in situ hybridization (FISH) study
using the 21q telomeric probe showed two 21q telomeric probe signals
on the aberrant chromosome 21 with one signal on the tip of the short
arm and the other signal on distal 21q (Fig. 3). The aberrant chromoso-
me 21 thus was derived from a pericentric inversion in which breakage
and reunion had occurred at the satellite stalk region of chromosome
21p and the terminal region of chromosome 21q (Fig. 4). The karyo-
type of the fetus was 46,XX,inv(21)(p13q22.3)pat. A female baby was
delivered uneventfully at 39 weeks of gestation with a body weight of
2,900 g. When examined at 4 years of age, she was normal and healthy
with no phenotypic consequence.

A satellited acrocentric chromosome results from translocation of the
genetic material involving NOR of an acrocentric chromosome short
arm onto the tip of the long arm of an acrocentric chromosome (3).
A satellited non-acrocentric chromosome results from translocation
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Figure 1: G-band
chromosome preparation
shows a normal
chromosome 21

(arrow) and an aberrant
chromosome 21 [inv(21)].

Figure 2: Ag-NOR
staining of the
chromosome preparation
shows two NORs on the
aberrant chromosome 21
[inv(21)] and one NOR on
the normal chromosome
21.
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of the genetic material involving NOR of an acrocentric chromosome
short arm onto a non-acrocentric chromosome (1-2). The NOR can
be translocated either to a terminal region or to an interstitial region
of another chromosome resulting in a terminal NOR or an interstitial
NOR. Prenatal diagnosis of a terminal NOR in a satellited non-acro-
centric chromosome has been well described (1, 4). However, prenatal
diagnosis of a satellited acrocentric chromosome is very uncommon.
The most common satellited non-acrocentric chromosome is the satel-
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lited Ygh chromosome derived from a translocation between Yq12 he-
terochromatin and either 15p or 22p (5, 7). Carriers of an interstitially
ectopic NOR chromosome are likely to exhibit no phenotypic effects
(2). Norris et al. (6) reported interstitially ectopic NORs in Yq and 22q
in two healthy cases. Chen et al. (2) reported prenatal diagnosis of
interstitially satellited 6p derived from paternal balanced translocation
of t(6;14)(p22;p12) with no phenotypic consequence.

The NOR translocation can be pathogenic due to a cryptic deletion from

de novo rearrangement or from malsegregation of a familial balanced
translocation (1, 3). Chen ef al. (1) reported inherited satellited 4p with
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Figure 3: Fluorescent in
situ hybridization (FISH)
using a 21q telomeric
probe (spectrum red),
TelVysion™ 21gSO (Vysis,
Downers Grove, IL, USA)
shows two signals on the
aberrant chromosome 21
[inv(21)] and one signal on
the normal chromosome
21.

Figure 4: Diagrammatic
representation of an
1nv(21)(p13q22 3)pat
pericentric inversion
heterozygote. Arrows
indicate the points of
breakage and reunion.

355|




GENETIC COUNSELING

| REFERENCES

a karyotype of 46,XX,der(4)t(4;15)(p16;p11.1)mat, a distal 4p deletion
and Wolf-Hirschhorn syndrome in a malformed infant. Chen et al. (1)
also reported inherited satellited Xq and a karyotype of 46,XqsY in a
mentally retarded boy with a distal Xq deletion. Chen et al. (3) repor-
ted de novo satellited 21q with a distal 21q deletion, corpus callosum
dysgenesis, colpocephaly, a concealed penis, congenital heart defects
and developmental delay in a 3-year-old boy. In order to rule out the
possibility of a cryptic deletion, prenatal diagnosis of a satellited chro-
mosome should include genetic counseling with a proper evaluation of
family members, Ag-NOR staining, a high-resolution banding, FISH
using probes at the critical breakpoints, and molecular analysis such as
array-comparative genomic hybridization and polymorphic DNA mar-
kers especially in de novo cases.

We have presented a very rare case of inherited satellited 21q detected
prenatally due to maternal anxiety. The present case provides evidence
that an ectopic terminal NOR in an acrocentric chromosome can be
derived from a familial balanced pericentric inversion involving the
satellite stalk region and the terminal region of the long arm with no
phenotypic consequence.

|ACKNOWLEDGEMENTS

This work was supported by research grants NSC-96-2314-B-195-
008-MY3 and NSC-97-2314-B-195-006-MY3 from the National
Science Council, and MMH-E-98004 from Mackay Memorial Hospi-
tal, Taipei, Taiwan.

CHEN C.-P, SU Y-N.,, LIN C.-C, LI ¥-C., HSIEH

1. CHEN C.-P, DEVRIENDT K., CHERNS.-R., LEE 4.

C.-C., WANG W, LIN S.-P: Prenatal diagnosis of
inherited satellited non-acrocentric chromosomes.
Prenat. Diagn., 2000, 20, 384-389.

CHEN C.-P, CHERN S.-R., LEE C.-C., CHEN W.-
L., WANG W.. Prenatal diagnosis of interstitially sa-
tellited 6p. Prenat. Diagn., 2004, 24, 430-433.

CHEN C.-P, LINS.-P, CHERN S.-R.,, LEE C.-C,
HUANG J.-K., WANG W., LIAO Y.-W.: De novo
satellited 21q associated with corpus callosum dys-
genesis, colpocephaly, a concealed penis, congeni-
tal heart defects, and developmental delay. Genet.
Counsel., 2004, 15, 437-442.

1356

L.-J, LEE C.-C,, WANG W.: Genetic counseling of
prenatally detected unbalanced t(Y;15)(q12;p13).
Genet. Counsel., 2007, 18, 455-457.

. HSU L.YF. Phenotype/karyotype correlations of Y

chromosome aneuploidy with emphasis on structu-
ral aberrations in postnatally diagnosed cases. Am. J.
Med. Genet., 1994, 53, 108-140.

. NORRIS EM., MERCER B., PERTILE M.D.: Inter-

stitial insertion of NORs into Yq and 22q;: two case
studies. Bull. Hum. Genet. Soc. Australasia, 1995, 8,
48.



C.-R Cren T AL., PRENATAL DIAGNOSIS OF SATELLITED 21Q

7. SCHMID M., HAAF T, SOLLEDER E., SCHEMPP ~ ADDRESS FOR CORRESPONDENCE:

W., LEIPOLDT M., HEILBRONNER H.: Satellited Y Chih-Ping Chen, MD
chromosomes: structure, origin, and clinical signifi- Department of Obstetrics and Gynecology
cance. Hum. Genet., 1984, 67, 72-85. Mackay Memorial Hospital

92, Section 2, Chung-Shan North Road

Taipei, Taiwan

Tel: + 886 (2) 2543 3535;

Fax: + 886 (2) 2543 3642; + 886 (2) 2523 2448
E-mail: cpc_ mmh@yahoo.com

357|






