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LETTERS TO THE EDITOR

Cross-hybridization of the chromosome 13/21 alpha satellite DNA to
chromosome 22 or a rare polymorphism?

Verlinsky et al. reported a false-positive diag-
nosis due to a cross-hybridization of chromosome
13/21 alpha satellite DNA to chromosome 22 in a
prospective large-scale study in Prenatal Diagnosis
in Volume 15, pp. 831–834. On behalf of the probe
supplier Oncor, Mr J. K. Blancato reflected on this
article in Prenatal Diagnosis in Volume 16, p. 769,
together with the authors’ reply. We would like to
share our findings in a similar case to provide more
data on this phenomenon.
Our patient, a 4-year-old boy, was referred for

cytogenetic investigation in 1994 because of mild
mental retardation and slight dysmorphic features.
The conventional cytogenetic result was 46,XY. As
being normal, his lymphocyte suspension was
blindly selected from our stored archival material
for setting up FISH protocols for interphase

analysis. On performing hybridization with probe
L1.26 specific to chromosome 13/21, we detected
five signals in 63·8 per cent of interphase nuclei.
Metaphase analysis showed one additional signal
on the centromeric region of chromosome 22
(Fig. 1). Parental investigations revealed that this
phenomenon was inherited from his healthy
father. We also performed FISH with the chromo-
some 14/22 alpha satellite DNA probe to exclude a
reciprocal translocation between 13/21 and 14/22
centromeric regions. Signal distribution was
normal. One of our hypotheses is that the extra
sequence on chromosome 22 may originate from a
reciprocal translocation in one of the father’s
ancestors.
Cross-hybridization means that a less specific

probe hybridizes to minor binding sites, while

Fig. 1—Hybridization signals of the chromosome 13/21 DNA probe on a metaphase of
the patient’s lymphocytes. There is an additional signal on the centromeric region of
chromosome 22
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polymorphism is an alternative DNA sequence;
therefore hybridization is consistent regardless
of the probe supplier. We concluded that this
additional signal on chromosome 22 was a
heritable polymorphism.
Cacheux et al. (1994) presented a prospective

study on 116 cases with the chromosome 13/21
probe and did not report about such experiences,
while Verlinsky et al. detected one out of 516 cases.
We performed FISH with this probe on 15 cases
and had one polymorphism. More data are needed
about the occurrence of this chromosome variant.
This may be a rare event but it is a real pitfall
in interphase aneuploidy screening in prenatal
diagnosis.
Moreover, visualizing four signals in an uncul-

tured interphase nucleus is sometimes very hard
because of signal overlapping. On the basis of
the literature (Cacheux et al., 1994) and our
findings, we decided not to use the chromosome
13/21 probe for interphase analysis in routine
work. Therefore, we established a FISH protocol
(Bryndorf et al., 1994) with a Down syndrome site
specific probe to supplement prenatal cytogenetic
investigations. We use the chromosome 13/21
alpha satellite DNA probe in confirmatory statisti-
cal analysis retrospectively, and in cases with
abnormal ultrasonographic findings when trisomy

13 is suspected, but always as an adjunct to
karyotyping.
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Re: Second-trimester maternal serum alpha-fetoprotein, human
chorionic gonadotropin, and unconjugated oestriol after early

transvaginal multifetal pregnancy reduction

We read with interest the article by Groutz et al.
(1996) concerning second-trimester measurements
of maternal serum analytes [alpha-fetoprotein
(AFP), human chorionic gonadotropin (hCG),
and unconjugated oestriol (uE3)] following first-
trimester transvaginal multifetal pregnancy reduc-
tion. Our group (Shulman et al., 1996) and other
groups (Grau et al., 1990; Lynch and Berkowitz,
1993) have reported that first-trimester multifetal
pregnancy reduction (MFPR) caused markedly
elevated second-trimester maternal levels of AFP
in almost all cases, thereby rendering second-
trimester maternal serum AFP measurement
ineffective for screening of fetal neural tube defects
or chromosome abnormalities. Accordingly, we

were surprised that in the study by Groutz et al.
(1996), only 2 of 28 women undergoing first-
trimester MFPR had elevated maternal serum
AFP levels in the second trimester, and that both
cases were characterized by adverse perinatal out-
comes (severe pre-eclampsia and fetal omphalo-
coele) commonly associated with elevated
maternal levels of AFP. Groutz et al. (1996) found
that second-trimester maternal serum levels of
hCG and uE3 were not influenced by first-
trimester MFPR, as in our own study (Shulman
et al., 1996).
It is unclear why maternal serum AFP levels

were not elevated in this particular cohort. The
authors suggested that their findings may be
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attributable to the performance of MFPR earlier
in gestation (mean gestational age at time of
MFPR: 9·9 weeks), leading to less AFP in
maternal circulation. The authors offered maternal
serum screening to their patients at 16–18 weeks’
gestation, resulting in a mean interval of 7·2 weeks
between MFPR and maternal serum screening.
This prolonged interval was believed also to con-
tribute to the apparently normal levels of AFP.
Finally, all MFPR procedures were performed
transvaginally, as opposed to transabdominal
reduction in our study and the studies by Grau
et al. (1990) and Lynch and Berkowitz (1993).
We asked whether earlier MFPR and a pro-

longed interval between reduction and maternal
serum screening would result in appropriate
maternal serum AFP levels. We reviewed the
charts of five women who underwent MFPR at
our centre at or before 10·8 weeks’ gestation and

who waited at least 6 weeks before maternal serum
screening (Table I). The mean gestational age
at the time of MFPR was 10·4 weeks and the
mean interval to maternal serum screening was
7·0 weeks. Maternal serum AFP levels were
markedly elevated in all five cases (Table II),
despite salutary perinatal outcomes. Conversely,
hCG and uE3 levels appeared appropriate for the
number of continuing gestations in all five cases
(Table II), as in the study by Groutz et al. (1996).
Because lower second-trimester maternal serum

AFP levels are not easily attributed to transvaginal
MFPR compared with transabdominal MFPR, it
remains unclear why the women studied by Groutz
et al. had appropriate maternal serum AFP levels.
Until the effect of transabdominal and trans-
vaginal MFPR on maternal serum screening
outcomes is clarified, it would still seem prudent
not to rely on second-trimester maternal serum
AFP levels to screen pregnancies reduced in the
first trimester for fetal neural tube defects or
chromosome abnormalities.
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Table I—Characteristics of five women who underwent first-trimester multifetal reduction
and second-trimester measurement of maternal serum analytes

Patient

No. of
fetuses
prior to
reduction

No. of
fetuses
after

reduction

Gestational
age (weeks)
at reduction

No. of fetuses
at analyte

measurement

Gestational age
(weeks) at time
of analyte

measurement

A 3 1 10·2 1 17·4
B 8 2 10·3 2 16·3
C 5 2 10·8 2 18·1
D 5 2 10·6 2 16·7
E 4 2 10·2 2 18·5

Table II—Adjusted second-trimester maternal serum
analyte multiple of the median (MOM) values of five
women undergoing first-trimester multifetal reduction

Patient

MOM values of maternal serum
No. of
fetuses

at time of
screeningAFP* hCG† uE3‡

A 7·7 0·9 1·0 1
B 15·4 2·5 1·6 2
C 9·6 1·9 2·3 2
D 8·7 1·7 1·9 2
E 6·8 2·1 2·3 2

*Alpha-fetoprotein.
†Human chorionic gonadotropin.
‡Unconjugated oestriol.
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