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Abstract: 
Objectives: To analyse the main prenatal anatomical spectrum of hypoplastic left heart syndrome, its 
characterstics and associated other system anomalies. 
Method: we retrogradely analysed our study done for screening of CHD by fetal echocardiography in 6634 
consecutive obstretic patients out of which 29 cases were identified with CHD out of which 3 cases were 
hypoplastic left heart syndrome and its spectral disease. The study done during the period of November 2018 to 
December 2019. 
This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under 
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0) and the Budapest Open Access 
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium, 
provided original work is properly credited. 
Introduction

The term hypoplastic left heart syndrome (HLHS) 
describes a spectrum of congenital heart defects 
(CHD) characterized by severe obstruction at one 
or more levels of left ventricle inflow or outflow.[1] 
In classical HLHS, the left ventricle is unable to 
support the systemic circulation after birth and it is 
uniformly fatal if left untreated [2]. 

HLHS is potentially detectable on prenatal 
sonography with a four-chamber view of the fetal 
heart. Moreover, the great distortion of the cardiac 
anatomy associated with HLHS theoretically 
facilitates its detection in the routine second-
trimester ultrasound scan [3, 4]. Although the 
prenatal diagnosis of HLHS has been shown to 
improve the outlook for affected patients [5] and 
HLHS is generally considered to be a CHD at the 
worst end of the severity spectrum [6]. 
Nevertheless, in order to provide parents without 
look forcurate counselling following prenatal 
diagnosis of HLHS, the prognosis should be based 
on updated fetal experience, ensuring thereby that 
they are in a position to make a fully informed 
decision about the future management of their 
baby. The aim of this study was to analyse the main 
prenatal characteristics of HLHS, its association 

with extracardiac anomalies and the outcome for 
these patients.  

Case 1 

We describe a case of 32 years old third gravida 
female, who came for routine antenatal ultrasound 
examination. 

The patient conceived of first-degree 
consanguineous marriage. 

A single live fetus of 34 weeks of gestation was 
assessed. The cardiac assessment done by fetal 
echocardiogram revealed mild bradycardia with 
heart rate between 100-120 bpm, left atrium and 
ventricle were small for gestational age as per the 
normograms. Also, there was small atretic mitral 
orifice and aortic annulus. Right atrium and 
ventricle were capacious and were showing normal 
contractility.  Small septum secundum ASD noted, 
however interventricular septum was intact. On 
colour doppler index, no flow was detected across 
the mitral valve. The ductal arch was dilated and 
showing antegrade cardiofugal flow. The diagnosis 
of hypoplastic left heart syndrome was made. 
(figure 1A, 1B &1C) 
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Case-2 

A case of 29 years old fourth gravida female, who 
came for routine antenatal ultrasound examination 
for the first time. 

She conceived of non-consanguineous marriage. 

Single live fetus of 29 weeks of gestation was 
assessed. The cardiac evaluation showed extreme 
levocardia with cardiac axis of 90-degree, small 
hypoplastic left atrium and ventricle, small aortic 
orifice. The lining of hypoplastic left ventricle was 
thickened and echogenic suggestive of endocardial 

fibroelastosis. The three-vessel view showed small 
hypoplastic aorta. Interatrial septum and 
interventricular septum were intact. Right atrium 
and ventricle were normal for gestational age. On 
colour doppler index, minimal flow was detected 
across the mitral valve. The diagnosis of 
hypoplastic left heart syndrome was made. The 
extracardiac anomalies were bilateral cleft lip and 
palate, right PUJ obstruction, ambiguous genitals 
and unilateral club foot. (figure 2A to 2D)
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Case-3 

A case of 27 years old primigravida female came 
for routine antenatal scan. 

The patient conceived of assisted reproductive 
technology. 

A single live feu of 35 weeks of gestation was 
assessed. The cardiac evaluation showed extreme 
levocardia with cardiac axis of approximately 85 
degree, relatively smaller left ventricle, left atrium 
and significantly small aortic annulus. However, 
normal sized mitral orifice. The three-vessel view 

showed small hypoplastic aorta. Interatrial septum 
was intact with bulging of foraminal flap in right 
atrium. Small defect noted muscular part of 
interventricular septum. Right atrium and ventricle 
were normal for gestational age. On colour doppler 
index, minimal flow was detected across the mitral 
valve. The diagnosis of hypoplastic aortic arch with 
left hypoplasic heart was made. Post natal 2-D echo 
confirmation confirmed the diagnosis. (Figure 3A 
and 3B)
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Discussion  

Hypoplastic left heart syndrome is one of the most 
severe cyanotic congenital cardiac anomalies, 
characterised by severe hypoplasia of left ventricle, 
ascending aorta and atretic or hypoplasic mitral 
valve.  The reported birth incidence of HLHS is 0.1 
to 0.25 per 1000 live births [7]. HLHS accounts for 
3.8% of all congenital cardiac abnormalities, and 
up to seven-tenths of cases occur in boys [8]. 

Although HLHS is one of the most commonly 
diagnosed congenital heart abnormalities in utero, 
it is still missed in a significant proportion of 
fetuses. Recurrence of left-sided congenital heart 
disease has been reported in the range of 2% to 
13% [9]. 

In HLHS, Left atrium can be small or normal sized. 
The intact interatrial septum is uncommon finding. 
The ductus arteriosus is dilated to support the 
systemic circulation and thus the increased 
pulmonary circulation leads to severe congestive 
cardiac failure. 

HLHS is associated with a 4% to 5% incidence of 
chromosomal abnormalities [10] such as Turner 
syndrome, trisomies [13, 18], and others. 
Extracardiac malformations have been reported in 
10% to 25% of infants with HLHS [11,12] with 
associated genetic syndromes such as Turner 
syndrome, Noonan syndrome, Smith-Lemli-Opitz 
syndrome, and Holt-Oram syndrome [11, 13]. 
Growth restriction may be seen in fetuses with 
HLHS probably due to a 20% reduction in 
combined cardiac output [14].  

If not treated, HLHS is a uniformly fatal form, 
which is responsible for 22% of deaths from 
congenital heart disease in the 1st year of life. [15]. 
HLHS can be detected on prenatal sonography 
between 18 and 22 weeks of gestation with a 
4‑chamber view of the fetal heart. HLHS carries a 
poor prognosis with a survival rate reported of 
40%–55% after prenatal diagnosis. [16,17]. 
Second‑trimester ultrasonography reveals not only 
a small, dysfunctional left ventricle but also critical 
aortic stenosis and/or severe coarctation of the 
aorta. Real‑time images will delineate the 
obstructed outflow and dysfunctional contractility 
of the left ventricle wall.[18] When they are 
followed through gestation, these fetuses can 
develop increased cardiac wall echogenicity 
reflecting endocardial fibroelastosis, and the left 
ventricle diminishes in size relative to the normally 
growing right ventricle [19]. In utero aortic valve 
dilation has been proposed for HLHS due to critical 
aortic stenosis. 

In a study by Stoll et al., sonographic detection for 
isolated left heart syndrome had a sensitivity of 
61.9%. [20].  In general, the cardiac defects 

affecting the size of the ventricles have the highest 
detection rate. In various other studies, sensitivities 
are 36.6% and 37% for prenatal sonographic 
diagnosis. [20]  

Conclusion  

Hypoplastic left heart syndrome is one of the 
complex congenital heart diseases which shows 
anatomical variation in degree and severity of its 
components. Fetal echocardiography plays 
important role in diagnosis as well as prognosis of 
the disease. It can be detected in early second 
trimester on four chamber view, however extended 
fetal echocardiography may reveals addition 
information i.e. function and contractility of left 
ventricular myocardium, aortic annulus and 
associated secondary changes in hemodynamic 
function.  
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