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A B S T R A C T

Chromosome 8p inverted duplication deletion syndrome [inv dup del(8p)] is a rare disease characterized by
intellectual disability, congenital heart defects, central nervous system abnormalities, and dysmorphic features.
To date, the chromosomal alterations have been presented at the molecular level in only a small number of
prenatal cases. Here, we report two prenatal cases, one with increased nuchal translucency, cerebellar vermis
agenesis, a solitary interhemispheric cyst, and ventricular septal defect (VSD) and the other with VSD and
discordance between right and left heart ventricles. Conventional cytogenetic, fluorescence in situ hybridization
(FISH), and array comparative genomic hybridization (array CGH) analyses revealed that both cases had inv dup
del(8p). This presented as a deletion larger than 6.5 megabases (Mb) distal to the 8p23 (8p23.1–pter) region,
followed by an intermediate intact segment, and then an inverted duplicated proximal segment of approximately
30 MB, from 8p23.1 to 8p11.1 in the first fetus and from 8p23.1 to 8p11.21 in the second. The GATA4 gene has
now been implicated in the cardiac defects associated with deletions of 8p23.1. Although both fetuses had VSD,
GATA4 was located in the intact region, whereas the NRG1 gene, which is necessary for heart development, was
duplicated in our cases. We suggest that duplication of the NRG1 gene could be responsible for the cardiac
findings in our cases, but further studies are necessary to confirm this hypothesis.

1. Introduction

The chromosome 8p inverted duplication deletion [inv dup del(8p)]
is a complex chromosomal rearrangement with an estimated prevalence
of 1/10,000–1/30,000 in live births [Floridia et al., 1996]. In child-
hood, this chromosomal alteration often clinically manifests as in-
tellectual disability, hypotonia, central nervous system anomalies (like
agenesis of corpus callosum), variable skeletal anomalies, congenital
heart defects, and dysmorphic features [Guo et al., 1995; de Die-
Smulders et al., 1995; Devriendt et al., 1999].

Various mechanisms have been proposed to explain the origin of inv
dup del(8p). The most common process involves the formation of a
dicentric chromosome 8 [dic(8)] in meiosis I, followed by breakage of
the dic(8) either during meiotic division or during the early stages of
embryonic development to produce the inv dup del(8p) [Yu et al.,

2010]. This altered region is prone to genomic rearrangements due to
the presence of the two olfactory receptor gene clusters, REPD (REPeat
in Distal 8p23.1) and REPP (REPeat in Proximal 8p23.1), that flank an
~5 Mb region of 8p23.1 [Yu et al., 2010]. The final formation of this
rearrangement almost always ends with a distal deletion, which is
followed by an intermediate intact segment, and then a proximal in-
verted duplication of various extensions.

Only a limited number of studies have addressed the submicroscopic
chromosomal changes and the clinical presentation in the prenatal
period for this deletion syndrome [Macmillin et al., 2000; Chen et al.,
2016; Akkurt et al., 2017]. We present two new prenatal cases to
contribute additional data to the literature.
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2. Material and methods

2.1. Clinical description

Fetus 1, which was the second pregnancy of a 39-year-old woman,
was referred for genetic counselling at 11th gestational week because of
an increased nuchal translucency measurement in fetal ultrasound.
Chorionic villus sampling was performed at the 12th gestational week
for both conventional and molecular cytogenetic analyses. Cerebellar
vermis agenesis, interhemispheric cyst, and ventricular septal defect
(VSD) were observed at the level II ultrasound and fetal echocardio-
graphy at 18th week of gestation. The corpus callosum could not be
visualized clearly.

Fetus 2 was the third pregnancy of another 39-year-old woman.
Because of the advanced maternal age and parental anxiety, amnio-
centesis was performed at the 16th week of gestation to evaluate the
karyotype of the fetus. VSD of both outlet and muscular types and
discordancy between the right and left heart were observed at level II
ultrasound and fetal echocardiography at the 19th gestational week.

Based on the abnormal results of the genetic analyses and the ab-
normal ultrasound and fetal echocardiography findings, both preg-
nancies were terminated at the request of the families at the 18th and
20th gestational weeks for fetus 1 and fetus 2, respectively.

2.2. Conventional cytogenetic analysis

Routine cytogenetic analysis using G-banding techniques were
performed after cultivation of the chorionic villus sample of fetus 1,
amniotic fluid of fetus 2, fibroblast materials from both terminated
fetuses, and parental blood samples. Three long-term primary cell cul-
tures were obtained from each fetal tissue. Twenty metaphase plaques
were analyzed for each specimen.

2.3. FISH

Fluorescence staining was performed using probes specific to the
terminal region of the short arm of chromosome 8s (8pter) and control
probes indicating the long arm of the same chromosome. At least five
metaphases were analyzed for each case.

2.4. Chromosomal microarray

DNA was extracted after cultivation of the chorionic villus and
amniotic fluid materials. Whole-genome array comparative genomic
hybridization (array CGH) was performed using the Agilent Human
Genome G3 SurePrint 8x60K ISCA Oligonucleotide Microarray. Data
were analyzed using Agilent CytoGenomics software.

Fig. 1. Conventional cytogenetic analyses of both fetuses show an addition material of unknown origin on the short arm of the chromosome 8. Fig. 1a belongs to fetus 1. Fig. 1b belongs to
fetus 2.

Fig. 2. FISH technique was ended with the deletion of 8pter. Arrows are indicating the deleted segments. Fig. 2a belongs to fetus 1. Fig. 2b belongs to fetus 2.
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