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Congenital aortic stenosis (AS) occurs in around 0.2—0.5% of newborns, and its clinical severity is
quite variable. Some of the newborns with AS require urgent medical care: prostaglandin infusion,
balloon aortic valvuloplasty, or surgical intervention. Despite having a severe clinical evolution in
neonates, the prenatal diagnosis of congenital AS is quite low. We present the case of a fetus with
critical AS, who had been prenatally diagnosed at 35 weeks of gestation, via fetal cardiac ultra-
sound. The echocardiographic parameters revealed a severely depressed left ventricular systolic
function, with dilated chambers, and a severe aortic stenosis. Offline speckle-tracking analysis
was performed in order to aid in deciding the optimal methods and timing of delivery. Left ven-
tricular analysis revealed a severely impaired global longitudinal strain of 2.1%, left ventricular
ejection fraction 18.4%, increased LV volumes, while the right ventricular function was only mild-
ly depressed. Therefore, the decision was to delay the premature delivery, and the fetus was born
at a gestational age of 38 weeks, in a hospital with a neonatal cardiovascular surgery department.
The patient had undergone surgical repair of the cardiac anomaly at 3 days after birth.
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INTRODUCTION

Bicuspid aortic valve (BAV) is the most frequent congenital
heart defect, with a prevalence of 4.6 in 1,000 live births,
being more frequent in males. Most patients with BAV
are asymptomatic, but some of them have aortic steno-
sis (AS), aortic regurgitation, or dilation of the ascending
aorta.! Congenital AS occurs in around 0.2—0.5% of new-
borns, and its clinical severity is quite variable. Some of
the newborns with AS require urgent medical care: prosta-
glandin infusion, balloon aortic valvuloplasty, or surgical

intervention. AS is an obstructive lesion of the left heart,
thus it can associate different degrees of mitral stenosis,
hypoplasia of the aorta or left ventricle. Although it is a
condition with an extremely severe evolution in the neo-
nate, the percentage of cases diagnosed prenatally with
this pathology is quite low, according to recent studies.*?

CASE PRESENTATION

The purpose of this paper is to present the case of a preg-
nant patient, at the gestational age of 35 weeks, with a
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Apical four-chamber view. Left ventricle: traced myocardial wall and interventricular septum for

myocardial deformation analysis (strain) using 2D speckle-tracking echocardiography. Curves for left ven-
tricle longitudinal peak systolic strain (%) for six segments and global strain (%). BAL — basal lateral; MAL
— middle lateral; AAL — apical lateral; AIS — apical septal; MIS — middle septal; BIS — basal septal

proper follow-up during pregnancy. The patient was re-
ferred to the pediatric cardiology clinic for fetal echocar-
diography, where the fetus was diagnosed with a congenital
heart disease.

The echocardiographic examination, performed with
an Epiq 7 Cardiology ultrasound System (Phillips Health-
care, Amsterdam, Netherlands), revealed a fetal heart
with normal atrioventricular and ventriculoarterial con-
nections, but with a modified aspect when visualized from
the four-chamber view: the left ventricle was dilated,
having a severely altered contractile function; there were
areas of endomyocardial fibroelastosis at the level of the
lateral wall and below the mitral valvular apparatus; the
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left atrium was dilated, while the right-sided cavities were
compressed by the left cardiac chambers. In five-chamber
view showing the aorta, the aortic valve was found to have
a hyperechogenic aspect and limited mobility. Upon the
examination of the heart with Doppler color flow, a severe
mitral regurgitation was confirmed, with minimal antero-
grade flow in the ascending aorta and a bidirectional flow
through the patent foramen ovale. The pulsed Doppler
mode confirmed the passage of the blood flow through
the aortic valve, with an increased velocity, and at the site
of the mitral valve the flow was monophasic. From the
parasagittal view an aortic coarctation was excluded and
a large persistent ductus arteriosus was visualized. Based
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FIGURE 2. Apical four-chamber view. Left ventricle: traced myocardial wall and interventricular septum
for myocardial deformation analysis (strain) using 2D speckle-tracking echocardiography. Curves for left
ventricle transverse peak systolic strain (%) for six segments. BAL — basal lateral; MAL — middle lateral; AAL
— apical lateral; AIS — apical septal; MIS — middle septal; BIS — basal septal
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FIGURE 3. Apical four-chamber view. Right ventricle: traced myocardial wall and interventricular septum
for myocardial deformation analysis (strain) using 2D speckle-tracking echocardiography. Curves for right
ventricle longitudinal peak systolic strain (%) for six segments and global strain (%)

on these images, the diagnosis of a severe valvular aortic
stenosis was established.

The first question that arose in this clinical setting,
considering the gestational age, was related to the mo-
ment of birth; more precisely, to correctly establish the
recommendation of a premature cesarean section, a trig-
gered premature vaginal birth, or the continuation of
pregnancy and birth as close as possible to term, the last
option offering the highest chance of a favorable postna-
tal evolution.

In the attempt to evaluate the hemodynamic sta-
tus of the fetus as accurately as possible, we performed
an offline two-dimensional speckle-tracking analysis
with the use of Qlab version 13 software (Philips QLAB
Ultrasound Cardiac Analysis, 2014 Koninklijke Philips
N.V.). For this, we used a high frame rate image of the
4 -chamber view that fills most of the screen. We started
by observing the mitral valve closure in order to iden-
tify end-diastole in the fetal heart. The endocardial and
epicardial borders were automatically tracked using the
aCMQ (Automated Cardiac Motion Quantification) tool
of the Qlab13 software. We reviewed the cardiac cycle
to see whether the contour was correctly tracked. The
speckle-tracking analysis revealed a severely depressed
left ventricular function with left chamber dilation as il-
lustrated via a global longitudinal strain of 2.1%, with a
left ventricular ejection fraction of 18.4%, and increased
LV volumes (end-diastolic volume of 6.4 mL and end-
systolic volume of 5.2 mL). The right ventricular analysis
ilustrated a moderately depressed systolic function with
an ejection fraction of 44.3% and an impaired global lon-
gitudinal strain of 11.7%.

Following the analysis of ventricular function, we ob-
jectified and quantified the impairment of systolic func-
tion. We decided that in the condition of fetal circulation, a
left ventricle ejection fraction of 18% and a right ventricle
ejection fraction of 44.3% should permit the delay of pre-
mature birth and the attempt to continue with the preg-
nancy until term. The birth occurred at the gestational age
of 38 weeks in the Kepler University Clinic Linz, where
neonatal cardiovascular surgical therapy was available.
The Ross-Konno procedure was carried out on the baby
three days after birth.

DISCUSSION

Critical AS represents a cardio-surgical emergency in the
neonatal period. According to a multicenter, retrospec-
tive study recently published by Freud et al., the rate of
prenatal diagnosis among neonates with critical AS was
very low and did not improve over the study period of 13
years.* In contrast, hypoplastic left heart syndrome ben-
efits from an increased rate of intrauterine detection. It is
well known that severe AS in the mid-gestation fetus can
evolve to hypoplastic left heart syndrome. The echocar-
diographic signs that can foretell the progression to hy-
poplastic left heart syndrome, despite of a left ventricle
of normal dimensions, are the following: reverse flow in
the transverse aortic arch, left to right flow through the
foramen ovale, and monophasic mitral flow.* These cases
have a clear indication for balloon aortic valvuloplasty
until the gestational age of 24 weeks. In the case pre-
sented in this article, the gestational age of 35 weeks no
longer allowed intrauterine balloon valvuloplasty. Being
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a severe lesion, with an extremely dilated left ventricle
and altered contractile function, it was difficult to de-
cide upon the continuation of pregnancy until term. We
compared our results to those found in studies published
to date in the field. We observed that our fetus had sig-
nificantly reduced systolic and diastolic strain rates in
the left ventricle, but had acceptable values for the right
ventricle.>~7

The evaluation of systolic function using 2D speckle-
tracking analysis was useful in this case, being the only
available method for quantifying the severity of left and
right ventricular dysfunction. Several studies concerning
speckle-tracking analysis for the fetal heart conclude that
this method of evaluating cardiac function can be used in
the intrauterine period. In healthy fetuses, global longi-
tudinal peak systolic velocities increase during gestation,
and significant regional cardiac dysfunction may occur
in the fetuses with congenital heart disease.® Most stud-
ies conclude that further investigation is required before
this new technique can be implemented in routine clinical
practice®

CONCLUSION

The presented case is a clinical example that supports the
importance of 2D speckle tracking for the evaluation of
myocardial function in the fetal heart. Myocardial strain
of the right and left ventricle, assessed in the fetal heart,
may aid the therapeutic decision-making process in case
of congenital heart disease.
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