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ABSTRACT About 30% of al malformations are of genetic origin, and congenital heart defect (CHD) is one of them.
Here we report a case at 17 weeks of gestation with a small ventricular septal defect (VSD) revealed an abnormal
karyotype of 46,XY,del (8) (p11.2-p21) in an amniotic fluid sample. The fetus at 21 weeks showed a progress of VSD
to double outlet right ventricle, and in addition showed cleft lip, Intra Uterine Growth Retardation (IUGR) and
oligohydramnios. Apart from being the first prenatal case to report a deletion spanning the region 8(p11.2-p21), this
case aso highlights the importance of prenatal diagnosis for cases with even a small VSD in the early scan and special
attention should be paid to chromosome 8p and a proactive follow-up should be carried out to see if there is
progression in the heart defect and other multiple congenital/phenotypic anomalies.

INTRODUCTION

Congenita heart defects (CHDs) arethe most
common cause of birth defects and are the
leading cause of infant mortality (Smitha et al.
2005). CHD occursin approximately 8 out of 1000
live births, but therate of severe heart defectsin
spontaneous aborted pregnancies and still births
may be 10fold higher. The commonest heart de-
fectisventricular septal defect (V SD) especially
dueto trisomy 21.

CHDs are the single group of congenital
abnormalities accounting for about 30% of the
total abnormalities (Heart disease updates 2003).
(www.americanheartassociation.com). Thereis
increasing evidence that genetic factors play a
major rolein the pathogenesis of specific types
of congenital heart defects (Payne 1995; Burn
1998). The heart defects are thought to result
from an abnormal dosage of one or more gene(s)
withinthese chromosomal fragments. At present,
very few genes for CHD have been identified;
much interest is paid to the association between
certain chromosomal aberrations and a specific

Address of correspondence:

Angel BeulaPR.

c/o Dr. Jayaprakash

Centre for Applied Genetics, Department of Zoology,
Bangalore University, Bangalore, 560 056,
Karnataka, India

Telephone: +91-080-9449617767

E-mail: angel_bpr@yahoo.co.in

type of CHD. Examples include deletions in
chromosome 22¢11.2 and conotruncal heart
malformations (Wilson et a. 1993), as well as
trisomy 21 and atrioventricular septal defect
(AVSD) (Korenberg et a. 1992).

The genetic defectsin the contiguous region
of 8p is similar to the other well known
contiguous gene syndromes such as: Langer-
Giediondel(18g24.1), DiGeorge/Velo-cardiofacia
del(22911.2), Williams del(17g11.23) and Smith-
Magenisdel (17p11.2) (Dallapiccolal1995; Ligon
1997). It has been recognized that, deletionsin
the distal region of chromosome 8p (del8p) are
associated with CHD, typically in the form of
AVSD (Marino 1992; Digilio 1998). Besides a
CHD, frequent phenotypic manifestations of
del8p include intrauterine growth retardation,
microcephaly, and mild mental retardation (MR)
(Dobyns etal. 1985; Hutchinson et al. 1992).

We report a case of 17 weeks fetus with a
small ventricular septal defect (VSD) of
46,XY,del(8)(p11.2-p21) karyotype, which at 21
weeks showed progression of ventricular septal
defect (VSD) to doubleoutlet right ventricleand
addition of cleft lip, Intra Uterine Growth
Retardation (IUGR), and oligohydramnios.

MATERIALS AND METHODS
After obtaining written consent from the ex-

pected mother/couple, adetailed study wasdone,
whichincluded therecording of patient’shistory,
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detailed pedigree analysis in the pre-designed
sheets, followed by the sample collection,
inoculation and cytogenetic study. For this case
about 20ml of amniotic fluid was collected from
pregnant mother at 17 weeks of gestation in a
sterile condition, and the sample was spun at 800
rpm for 10 min to get the cell pellet. The culture
was set up in 2 sterile flasks with the different
combination of amniomax C-100 Basal medium
(GIBCOBRL) and F-10 Nutrient medium (HAM)-
(GIBCOBRL). Theflaskswereincubated at 37°C
and regularly checked for the coloniesand media
changes were given. When sufficient colonies
with doubletswere seen, the cellswere harvested
and slides were prepared and GTG banded for
chromosomal study.

A subsequent scan of the fetus was done at
21 weeksto confirm theclinical correlation of 8p
deletion, and cord blood culture was set up in
the RPM1-1640 media(Rosewell Park Memorial
Ins) (GIBCO BRL) containing Phytohemagglu-
tininM (PHA). After 72 hrsof incubation at 37°C,
cells were harvested and slides were pre-pared
and GTG banded with Giemsa stain for the
analysis of chromosomes.

CASE REPORT

A 26 years old mother, consanguineously
married wasreferred for prenatal diagnosis(PND)
at 17 weeksgestation. Her first 11 yearsold male
child was normal and the second four years old
male child had Down syndrome. An ultrasound
scan was performed onthefetusat 17 weeksand
it revealed a small ventricular septal defect.
Following the sonographic examination, an
amniocentesiswas performed because of suspec-
ted cardiac defects and the previous history of
Down syndrome. Prenatal cytogenetic analysis
was performed with the amniotic fluid using an
in situ culture method and standard G-banding
techniques. The karyotype in the fetus showed
46XY,del(8)(p11.2-p21) in all 20 metaphases
analysed. A chromosomal investigation of the
parents and the first sibling using peripheral
blood samples revealed a normal karyotype.
Based on the results of fetal chromosomal
analysis, the couple were advised for ascan and
at 21 weeks. Subsequently the fetuswas scanned
at 21 weeksto confirmtheclinical correlation of
8p deletion which showed aprogress of VSD to
double outlet right ventricle along with IUGR,
oligohydramnios and cleft lip and palate. The

karyotype obtained by GTG banding of thefetal
cord blood was confirmed as46,XY,del (8)(p11.2-
p21). Based ontheresultsof fetal chromosomal
analysis of both amniotic fluid and cord blood,
genetic counselling was provided and the couple
who opted for medical termination of the
pregnancy. The post-mortem examination of the
fetus confirmed the ultra sound findings. On
dissection of the heart, it confirmed the cardiac
defect.
RESULTS

The cytogenetic studies on amniotic fluid
sample at 17 weeks of gestation, revealed a
karyotypeof 46XY, del(8)(p11.2-p21) (Fig. 1). To
know the origin of the deleted chromosome, a
cytogenetic investigation of the parents was
carried out using peripheral blood sample. It
revealed anormal karyotypefor both, indicating
that, 8p intertitial deletionwasof denovo origin.
Subsequent scan of the fetus at 21 weeks and
the chromosomal analysis of the cord blood
showed the same del etion at 8p region. The post
mortem examination of the abortus confirmed the
ultra sound findings.

DISCUSSION

Theinteresting finding of this case was of 8p
interstitial deletion (p11.2-p21) which highlights
the importance of PND for fetuses with cardiac
defects. Reports on 8p syndrome include dele-
tion of chromosome 8p at variousloci withvarying
phenotypical abnormalities. Distal 8p deletion
(8p23.1-8pter) - major congenital anomalies
(Hutchinson et al. 1992), del 8 (p23.1-p 23.1) -
Diaphragmatic hernia (Shimokawa et al. 2005),
del8 (p23.1) - heart abnormalities (Pehlivan et al.
1999), and del 8(p21.3-pter) - fetuswith growth
retardation, imbalance atrioventricular septal
defect (AVSD) and hypoplastic right ventricle
(Devriendt et al. 1998).

Deletion of a5¢cM region at chromosome 8p
23 is associated with a spectrum of congenital
heart defects (Gigglio et al. 1999) including
conotruncal lesion, atrial septal defects, atrioven-
tricular canal defects and pulmonary valve
stenosis. GATA 4 zinc finger transcription factor
at 8p22-23 mutations is also reported in septal
heart defects (Garg et a. 2003).

Atriio-ventricular canal, hypoplastic right
ventricle and pulmonary atresia are consistent
with published reports of del etion from 8p21-pter.



KARYOTYPE WITH 8P INTERSTITIAL DELETION
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Fig. 1a. Karyotype showing 46,XYdel(8)(p11.2-p21)
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Fig. 1b. Partial karyotype showing the normal
and deleted chromosomes after GTG banding

While some reports describe instead an atrio-
ventricular septal defect with or without
pulmonary atresia, all previous studies report
defectsin cardiac chamber formation (Digilio et
al. 1993, 1998). Mapping of cardiac abnormalities
to very small region 8p23.1-pter suggests that
theregion of 8p23.1 harboursan important gene
for the devel opment of the heart (Sangeetaet al.
1999).

Table 1: Comparison between the previous report-
ed case and the present case

Two cases Present case
(Post-natal) (Pre-natal 21 weeks)
1. del 8p (p11.21-p11.23) del 8p(pll.2-p21)
2. del 8p (pl1.23-p21.3)

a. Congenital heart defect CHD-VSD and double

outlet right ventricle
Symmetrical [TUGR
Small cleft lip and
palate
Oligohydramnios

Low birth weight

Thin lip and high arched
palate

Mental retardation
Dolichocephaly.
(Tsukahara et al. 1995).

IS
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The most common characteristics of inter-
stitial deletionsof proximal 8p(p12-p21) aredeve-
lopmental delay, postnatal microcephaly and
growth retardation (Willemsen et al. 2009). Delay-
ed mental and motor devel opment, ophtha-lmolo-
gical abnormalities, and peripheral neuropathy
werereported in agirl with break-points|located
on 8p (p12-p21.2) (Klopocki et al. 2006).

CONCLUSON

The literature review suggested that dele-
tions of theterminal short arm of chromosome 8
arerare, and most of them demonstrate acommon
break point at 8p23 region (Bosse et al. 2004) that
istheregion 8p(p22-p23.1) which contains GATA
4 gene causing congenital heart defects. Reports
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suggest that the del8p phenotype often is rela-
tively mild, without associated facial dysmor-
phism or major internal malformations (Fryns et
al. 1989, Hutchinson 1992; Wu et a. 1996). How-
ever deletion spanning 8(pl1.2-p21) canalso give
rise to congenital heart defects like ventri-cular
septal defect, atrio-ventricular septal defect and
other phenotypic abnormalitieslike cleft lip and
microcephaly asillustrated by our case and other
two postnatal reports, with a slightly different
break point that is at 8(p11.21-p11.23) and
8(p11.23-p21.3).

Thiswould bethefirst prenatal caseto report
adeletion spanning 8(p11.2-p21) whichisquitea
large region. Although not involving 8p23 GAT
Adregion, thisregion can also giveriseto conge-
nital heart defects like VSD, AV SD and pheno-
typic abnormdlitieslikecleft lip and microcephaly.
This suggests that, patients with CHD but
without adeletionin 22911 or without atrisomy
21, attention should be focused on 8p deletion.
It also highlightstheimportance of PND for cases
with even a small VSD seen in the early scan,
should be suggested a proactive follow-up to
seeif thereisprogressionin the heart defect and
other multiple congenital/phenotypic anomalies.
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