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Objective: To characterize a prenatally detected chromosomal aberration with molecular cytogenetic
approaches and explore its relationship with Beckwith—Wiedemann syndrome (BWS).
Case report: A 33-year-old woman, gravida 2, para 0, was referred to our prenatal clinic at 20+ weeks
due to an abnormal amniocentesis karyotyping finding, which showed 46,XY,add(11)(q24.2)dn. The
mother conceived through in vitro fertilization—intracytoplasmic sperm injection (IVF-ICSI), then embryo
transfer. Fetal ultrasound revealed a left-sided congenital diaphragmatic hernia, overgrowth of the fetus,
and an enlarged placenta. After genetic counseling and careful deliberation by the family, the pregnancy
was subsequently terminated at 22+ weeks of gestation, delivering a fetus weighing 810 g (85 to 90"
centile) and a placenta of 325 g (85™ to 90 centile). To further delineate the nature of the rearrange-
ment involved in the defective chromosome 11, repeat chromosomal analyses, including array
comparative genomic hybridization (aCGH) test and quantitative fluorescence—polymerase chain reac-
tion (QF-PCR) using short tandem repeat (STR) markers, were performed by sampling fetal tissue. The
final result confirmed a diagnosis of 46,XY,del(11)(q24.3q25),dup(11)(p14.3p15.5). The abnormal chro-
mosome 11 was inherited from the father and the duplicated segment involved 11p15.5, a critical
imprinting region for BWS.
Conclusion: We presented a prenatally detected chromosomal aberration characterized by paternal
duplication of chromosome 11p15.5, which strongly related to the phenotypic manifestation of BWS.
Copyright © 2016, Taiwan Association of Obstetrics & Gynecology. Published by Elsevier Taiwan LLC. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/
4.0/).
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Introduction cytogenetic abnormalities [1]. According to Brown et al [2] and

Krajewska-Walasek et al [3], chromosomal duplication of 11p15.5, if

Beckwith—Wiedemann syndrome (BWS) is an overgrowth
malformation disorder; it is a model imprinting abnormality. The
molecular basis of BWS is associated with mutations or epigenetic
events happening on the genes at the chromosome 11p15.5 critical
imprinting region. Loss of methylation at LIT1, causing LIT1 over-
expression is the most frequent genetic abnormality in BWS, ac-
counting for 60% of cases. Other mechanisms responsible for BWS
occur with lower frequencies, including 20% with 11p15.5 paternal
uniparental disomy (UPD), 5% with CDKN1C mutations and 2% to 7%
with H19 hypermethylation. The remaining 1% to 2% are reported as

* Corresponding author. Department of Obstetrics and Gynecology, Chang Gung
Memorial Hospital, 5 Fu-Hsing Street, Taoyuan, Taiwan.
E-mail address: gene@cgmbh.org.tw (S.D. Chang).

http://dx.doi.org/10.1016/j.tjog.2016.05.012

of paternal origin, could bring about the BWS phenotype. They also
maintained that functional trisomy of the 11p segment, even
though nonimprinted, might contribute to the phenotype as well.
Clinical features of patients with duplication of 11p and BWS
encompassed overgrowth, macroglossia, abdominal wall defect,
visceromegaly, renal anomalies, hemihypertrophy, inguinal hernia,
ear anomalies, hypoglycemia, and so on [4].

We herein presented a prenatal diagnosis of an aberrant chro-
mosome 11, the case displaying fetal ultrasound characteristics
implicating BWS. By applying array comparative genomic hybridi-
zation (aCGH), the exact breakpoints on chromosome 11 were
revealed, involving a duplication of the distal segment of the short
arm and a deletion of the distal segment of the long arm. Further
quantitative fluorescence—polymerase chain reaction (QF-PCR)
analysis using a polymorphism short tandem repeat (STR) marker
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on 11p11.5 was able to pinpoint the abnormal chromosome arising
from paternal inheritance.

Case report

A 33-year-old, gravida 2, para 0, pregnant patient visited our
prenatal clinic for a second opinion due to an abnormal genetic
amniocentesis finding of 46,XY,add(11)(q24.2)dn detected at
another hospital. She was then at 20+ weeks’ gestation, having
conceived via in vitro fertilization—intracytoplasmic sperm injec-
tion (IVF-ICSI) then embryo transfer due to a male factor. The kar-
yotype that caught attention was an abnormal chromosome 11
with additional genetic materials attached to the end of its long
arm at band 11q24.2. According to the patient, she and her partner
had had their chromosomes checked and they were all normal.
However, a fetal ultrasound examination done at our hospital found
a left-sided congenital diaphragmatic hernia (Figure 1), originally
unknown to the patient and family, accompanied by an enlarged
fetus, enlarged placenta, and mild polyhydramnios. After genetic
counseling and over a week of deliberation by the family, the
pregnancy was discontinued at 22+ weeks, where a male fetus
weighing 810 g and the placenta at 325 g were delivered, both
weighing close to the 90™ centile for the gestation. There were no
other apparent abnormalities detected on the fetus. The family
agreed to further investigate the aberrant chromosome 11. Subse-
quently, by sampling the fetal tissue, repeated conventional kar-
yotyping (Figure 2) and aCGH were performed. The latter using
Agilent 8 x 60 K gene chip (Agilent, Santa Clara, CA, USA) featured a
resolution of 0.05-0.5 Mb and disclosed arr[hg19]
11p15.5p14.3(196966—250338960) x 3 and arr[hg19]
11q24.3q25(9129510272—134868407) x 1 (Figure 3), indicating a
partial trisomy in 11p15.5-14.39 (about 25 Mb) and a deletion in
119q24.3-q25 (about 5.3 Mb). Since the duplicated chromosome 11p
segment involved a critical region containing genes for BWS,
further QR-PCR analysis using an STR marker specific for 11p15.5
(Amp FISTR Identifier PCR Amplification Kit, Applied Biosystems,
Waltham, MA, USA) on the DNA from both parents and the fetus
revealed a de novo duplication of 11p15.5 and a paternal origin of
the duplication (Figure 4).

Discussion

A prenatal diagnosis of a chromosomal aberration with an
undetermined nature may give rise to difficulties in genetic

Figure 1. Left-sided congenital diaphragmatic hernia of the fetus.

&

Figure 2. A partial Giemsa-banded karyotype of a pair of chromosomes 12; the arrow
pointing to the aberrant chromosome 11 [add(11)(q24.3)dn] and near where the
duplication and deletion occurred; the ideogram showing the duplicated segment
11p15.5-14.3 framed in red.

counseling not only regarding the present pregnancy but also
regarding future pregnancies. The molecular cytogenetics
approach using aCGH clearly pinpointed the exact condition and
detailed the size of the aberration. The QF-PCR technique further
provided insights into the origin of the abnormality, giving a ge-
netic fingerprint of the fetus by amplification of microsatellite
markers.

We presented a case of prenatally detected cytogenetic abnor-
mality that was later proven to encompass a paternal duplication of
chromosome 11p11.5, indicating a relationship with BWS. BWS is
an overgrowth disorder; the majority of cases of which are due to
imprinting problems of the genes over the 11p1.5 area, with only a
minority of cases (1—2%) caused by cytogenetic abnormalities [1]. A
double expression of a paternally inherited 11p15 locus or loci can
bring about the BWS phenotype [2,3,5]. Functional trisomy of
unimprinted chromosome 11p segments may otherwise contribute
to the phenotype [5].

Chen et al described a prenatal diagnosis of BWS characterized
by an ultrasound finding of omphalocele at 21 weeks of gestation
where a methylation-specific PCR assay confirmed altered
methylation status at 11p15.5 with hypomethylation at
KvDMR1(IC2) and normal methylation at H19DMR(IC1) [6].
Another report featured a 32-week prenatal BWS case published by
Ma et al showing an overgrown fetus (2990 g) accompanied by
hepatomegaly, nephromegaly, fetal macroglossia, and a molecular
mechanism confirmed with LIT1 hypomethylation using an
endonuclease-coupled quantitative PCR method [1]. Reish et al
suggested that macrosomia, polyhydramnios, enlarged placenta,
and distended abdomen are the constant prenatal findings [7]. Our
case was caused by a cytogenetic double dosage of paternal 11p15.5
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Figure 3. Array comparative genomic hybridization analysis exhibiting (A) a 25-Mb duplication of 11p15.5-14.3 and (B) a 5.3-Mb deletion of 11q24.3-q25.

presented at 20+ weeks with macrosomia, placentomegaly, along
with a left-sided congenital diaphragmatic hernia (Table 1). BWS
involving the diaphragm was reported showcasing a trisomy 11p 15
where one of the clinical findings was posterior diaphragmatic
eventration [8].

Children conceived by IVF-ICSI are at an increased risk of
developing BWS [9]. However, in the majority of cases abnormal
methylation at the imprinted 11p15.5 critical region is to blame
[10]. Different from a molecular imprinting disorder, our case, with
a male factor problem and conceived through IVF-ICSI, had a
chromosomal abnormality involving the sperm. Abnormalities of
meiotic recombination during spermatogenesis may happen like in

the situation of pericentric inversion where a crossover within the
inversion loop may lead to the production of two complementary
chromosomes. One of these has a duplication of the distal segment
of the short arm and a deletion of the distal segment of the long
arm and the other chromosome has the opposite [11]. Our case had
duplication of the distal segment of the short arm of chromosome
11, dup(11)(p14.3pter), and deletion of the distal segment of the
long arm, del(11)(q24.3qter).

In conclusion, our case demonstrated that by analyzing ultra-
sound images, conventional cytogenetic finding, and molecular
cytogenetic results, we were able to explore the relationship of a
prenatal case with BWS.
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Molecular result using a poly morphic DNA marker specificfor 11p15.5
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Figure 4. Quantitative fluorescence—polymerase chain reaction short tandem repeat marker analysis.

Table 1
Prenatal ultrasound features of Beckwith—Wiedemann syndrome patients with a
duplication of 11p with normal karyotypes.

Prenatal image No duplication Duplication
11p15.5
Hypomethylation LIT1 Our case
KvDMRI1(IC2), Chen hypomethylation, 20+ weeks
etal Ma et al.
21+ weeks 32 weeks
Macrosomia + +
Placentomegaly +
Macroglossia +
Hepatomegaly +
Nephromegaly +
Omphalocele +
Congenital +
diaphragmatic
hernia
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