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ABSTRACT

Background: Congenital heart diseases are the commonest fetal congenital defects and until nowadays most of them
are bypassed without prenatal diagnosis to be still considered as unexplained stillbirths or perinatal deaths. In this
study, we tried to prove the importance of routine fetal cardiac screening in the ANC visits and also confirming its
high accuracy.

Methods: This study was prospective longitudinal one, including doing ISUOG extended fetal cardiac screening for
one hundred foetuses scheduled at certain gestational age visits, whom their half were at risks for CHDs and the other
were not, with comparing the results to antenatal and postnatal detailed fetal echocardiography.

Results: The best gestational age for the fetal cardiac screening was at 18-22 weeks gestation. The accuracy of the
screening to the antenatal echocardiogram was 96%-100% and to the postnatal one was 96%-98%.

Conclusions: CHDs are still the commonest congenital fetal defects and the antenatal fetal cardiac screening by
extended basic views has high accuracy. Making this screening a routine in ANC visits will be of great help in

improving the fetal outcome.
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INTRODUCTION

Congenital heart defects (CHDs) occur in nearly 1% of
live births. Being six times more common than
chromosomal abnormalities and four times more common
than neural tube defects. The incidence of CHD with
intrauterine diagnosis ranges from 2.4% to 54%. Some
countries have high incidence of CHD because they have
instituted an organized policy to perform heart screening
by ultrasound systematically.*

Prenatal diagnosis of heart defects can lead to changes in
medical management that may improve clinical
outcomes. For example, decisions to deliver at tertiary
care centers with ready access to paediatric medical and
surgical specialties are associated with decreased

neonatal morbidity and mortality. Prenatal diagnosis can
be particularly important in the case of critical CHDs
(those that require surgery or catheterization within the
first year of life) that may cause hypoxia and lead to
severe organ damage or death in the absence of timely
intervention.>®

Although several risk factors for CHDs have been
identified, such as family history, exposure to teratogenic
medications, lack of prenatal vitamin and folic acid use,
parenteral CHDs and pregestational diabetes, the causes
of the majority of CHDs remain unexplained. However
the routine use of fetal screening echocardiography in all
obstetric population is still controversial.””
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Various gestational ages and various methods of
antenatal ultrasound assessment of fetal heart are
currently available. The four-chamber view is the most
basic assessment. This allows a general examination of
the heart and the atrioventricular junctions.’® Also there is
“basic” and “extended basic” fetal echocardiography
which allows adequate evaluation of the outflow tracts.
The overall sensitivity of fetal echocardiography ranges
from 60% to 100%.""

Against this background, a prospective observational
study was conducted among two groups of fetuses having
of antenatal fetal cardiac screening at multiple gestational
ages for each one, comparing each result with antenatal
and postnatal detailed echocardiography done by
cardiologists to allow calculating its accuracy and value.

METHODS

This was a prospective observational study done through
the period from 2013 to 2015 in the department of
obstetrics and gynecology of Alazhar University in New
Damietta, Egypt. The study population was two groups of
fetuses, group A was fetuses with risk factor for having
CHDs, and group B was fetuses without any CHDs’ risk
factors.

The first visit of all cases was at (18 weeks-22 weeks)
gestational age, where all of the following was done:
detailed history taking, examination, all basic and risk
factor specific investigations, obstetric US scanning
ending with cardiac screening. Then cardiologists do fetal
echocardiography. The second visit for cardiac screening
was at 28 weeks then lastly at 32 weeks. Then postnatal
echocardiography for each case was done.

The cardiac screening protocol was adapted from the
international society of ultrasound in obstetrics and
gynecology (ISOUG) guidelines.* Fixed experienced
examiner has done the screening for all cases using the
equipped convex transducer (3-8 MHz) of voluson E8
machine (general electric, medical system, Austria).
While the antenatal and postnatal echocardiography was
done by fixed cardiologist using echocardiography
machine. Then appropriate management plan i.e., mode,
time and place of delivery were thoroughly discussed and
chosen.

The data obtained was recorded in an investigative report
form and computed using SPSS versions 17 under the
platform of Microsoft Windows 7. We performed Chi
Pearson for categorized variable and Standard Deviation
for quantitative variable. We used the significant level of
P <0.05.

RESULTS
We performed heart examination of 100 fetuses, their

half was having CHDs risk factors (group A) and the
other half was without (group B). Median age for group

International Journal of Reproduction, Contraception, Obstetrics and Gynecology

A was 25 (+4.9) and group B was 27.3 (+ 6.5). Median
parity for both groups was approximately 2. Indications
for fetal echocardiography in group A were depicted in
(Figure 1) with the most common of them was detailed in
(Table 1).

BFetal aboomal sonogmm
WMzatemal discasz

0 Sibling history of CHD
0 Matereal history of CHD

WHistory of recurrent fetal loss

Figure 1: The reported risk factors in high risk
groups.

Table 1: The fetal abnormal sonogram.

Fetal hydrocephalus (CNS) 4 20%
Fetal meningomyelocele (CNS) 2 10%
Fetal arrhythml_a o 2 10%
(abnormal cardiac examination)

Abnormal cardl_ac shado_w _ 3 15%
(abnormal cardiac examination)

Non-immune hydrops 3 15%
Fetal bilateral renal agenesis 1 5%
Fetal omphalocele 1 5%
Fetal ascites 1 5%
Oligohydramnios 1 5%
Polyhydraminos 1 5%
IUGR 1 5%

The cardiac scans were done at three sets of gestational
age (18-22 weeks), (28 weeks), and (32 weeks). All
views of the heart were obtained in the first one while the
other two were variable in obtaining the all views.
(Table 3, 4) represents the number of cases in which we
have seen the all cardiac views at these two gestational
ages. While at (18-22 weeks), all views were seen, may
be in one or two sets, but finally all cardiac views were
seen.

Table 2: Number of cases completed scans at 28 weeks
gestational age.

X2 p

All views seen 35 40 133 0.25

Not all views seen 15 10
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Table 3: Number of cases completed scans at 32 weeks
gestational age.

X2 p
All views seen 10 25
Not all views 9.9 0.002*
40 25
seen

We depended on the (18-22 weeks) scans results in
comparing it with the cardiologists’ antenatal and
postnatal echocardiography to allow calculating the
accuracy of the routine cardiac screening done by the
obstetrician to the detailed fetal echocardiography.
(Table 5, 6) show the results of comparisons done in the
two groups.

Table 4: Sensitivity, specificity, PPV and NPV and
accuracy of 1% antenatal cardiac scan in relation to
antenatal echocardiography.

Sensitivity 80.0 100.0
Specificity 98.0 100.0
PPV 80.0 100.0
NPV 98.0 100.0
Accuracy 96.0 100.0

Table 5: Sensitivity, specificity, PPV and NPV and
accuracy of 1% antenatal cardiac scan in relation to
postnatal echocardiography.

Sensitivity 80.0 % 50.0 %

Specificity 98.0 % 98.0 %

PPV 80.0 % 50.0 %

NPV 98.0 % 98.0 %

Accuracy 96.0 % 98.0 %
DISCUSSION

Congenital heart disease (CHD) accounts for
approximately 20% of neonatal deaths and 50% of infant
deaths and is seen four to five times more frequently in
stillbirths and for that fetal echocardiography was
introduced in 1980s, and since then; antenatal detection
of CHDs remains one of the most challenging issues of
prenatal diagnosis many studies have focused on its
effectiveness of detecting fetal CHDs, and provided
convincing evidence about its reliability and high scan
quality.”

We aimed to do Obstetrician study for antenatal fetal
cardiac examination as most of the studies that have been
done in the field of antenatal detection of fetal congenital
heart defects are about the echocardiography which is
done by the pediatric cardiologist for the high risk fetuses
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as the systemic review and meta- analysis of Yifie et al.'®
which studied 82 studies of cardiologists for antenatal
fetal echocardiogram, while few number of studies were
done for the obstetrician antenatal fetal cardiac screening
like the study of Luciane et al.'” in Brazil. Also almost all
of these studies were done on risky fetuses only.

Regarding the risk factors of the high risk group whether
we discovered them or referred with as an indication for
fetal echocardiography; we found the most frequent risk
factor was abnormal fetal sonogram (40 %) then maternal
disease (30%) then sibling history of CHDs (14%), then
maternal history of CHDs (8%) and history of recurrent
fetal loss (8%). This is in disagreement with study of
Luciane et al which stated that the most common risk
factor was maternal metabolic disease (30%), increased
nuchal translucency by Clur et al, family history by
Emam. While Ozkutlu et al had the same indications
arrangements like our study.*” %

In this study, we scheduled the visits starting from 18-22
weeks of gestation, 28 weeks and 32 weeks. Best results
of obtaining all of the screening views were in the first
visits. Although earlier visits have been tried in different
studies, but all are fetal echocardiography for the risky
fetuses only, D’Amelio et al studied it at 11-14 weeks,
Dolkart and Reimers studied it at 10-15 weeks of
gestation and this is for helping in earlier termination of
preghancy as up to 75 % of parents chose that in U.K.
where termination of pregnancy is allowed up to 23
weeks but all have concluded that it can never be a
practical routine way of antenatal cardiac screening, as it
always needs another confirmative study at 18-22 weeks
because it was found that minor CHDs were not all
correctly early detected. %

We calculated the specificity, sensitivity and accuracy of
the 18-22 weeks views with antenatal and postnatal
echocardiography (which is the most accurate), and to
compare these results with other studies’ results was very
difficult as most studies are about the detailed
echocardiography which is done only for the risk
patients, and mostly they were done by cardiologists, but
we found nearly similar study of Randall et al who
reported wide range from 35% up to 86%,while in this
study, the accuracy was in the high risk group 96%
antenatally and 96% postnatally, and in the low risk
group was 100% antenatally and 98% postnatally
differing according to scanning regimen, operators’ skills
and equipment. %

While our results are similar to study done on fetal
detailed echocardiography of Berkely et al who stated his
results’ accuracy about 97% (94.3-99.0%) but he only
calculated it postnatally and from this we deduce that the
cardiac scanning is of high accuracy which promotes it to
be in the routine screening of all cases, but this is in
agreement with Randall et al who didn’t support the
routine use of fetal echocardiography by cardiologists in
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the second trimester among unselected and low risk
population as it is not cost effective. %%

CONCLUSIONS

Congenital heart diseases are still the commonest
congenital anomalies and most of them occur without any
risk factor. And because their antenatal diagnosis
extremely improves the outcome of their treatment and
fetal survival. And because detailed antenatal fetal
echocardiography is costly to be routine screening test
together with the high accuracy of the obstetrician fetal
cardiac sonographic examination; so we recommend it in
antenatal care visits.
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