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Population Characteristics

Among a population referred for fetal echocardiography (FE), abnormalities are
noted in 7.7% and the most common abnormal neonatal diagnosis is HLHS (16.6%).
[1]

Among a population of 101 fetuses with HLHS the following was observed:  referral
based upon abnormal routine scan, 82%; mean gestational age at diagnosis 21
weeks; detection ≤ 22 weeks 72%; intact atrial septum 19%, isolated HLHS 68%,
chromosome abnormality 14%, abnormal nuchal translucency  (NT) 28%. [2]
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Ultrasound

Ultrasound features of hypoplastic left heart syndrome (HLHS) are:  small left
ventricle, atretic or hypoplastic mitral and aortic valves, restricted mitral valve
motion, small ascending aorta and hyperechoic left ventricular endocardium, while
decreased output from the left heart can be demonstrated by retrograde flow in the
transverse aortic arch. [3]

 

Four Chamber View

A four chamber view is usually abnormal in HLHS, but the ultrasound appearance of
the hypoplastic ventricle is variable from being smaller than normal to not being
identified at all. [4] Other potential findings include atrial septal defect, increased
size of the contralateral ventricle, non-visualization or poorly visualized outflow
tract, and intact ventricular septum. [5] The right ventricle will look large compared
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to the left ventricle.

 

Blood Flow

Since flow from the left atrium is left to right in HLHS, the inter-atrial septum will be
bowed from left to right and the ductus arteriosus will be larger than normal.

Poor or minimal flow across the mitral and aortic valves can be demonstrated by
color Doppler, while direction of flow can be assessed by pulsed Doppler.  It is
important to distinguish between stenosis and atresia for each of these valves,
since this distinction affects post delivery surgical decisions.

 

Pulmonary Vein Assessment
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Since restriction of the atrial septum in HLHS correlates with poor outcome,
attempts at assessment are important.  The size of the atrial septal defect can be
correlated with the degree of restriction.  Pulmonary venous pulsed Doppler values
under these conditions should be considered and demonstrate systolic flow velocity
patterns.  S/D ratio values and peak reversal wave patterns correlate with the
degree of restriction. [6] An intact atrial septum is defined by a triphasic flow
pattern in the pulmonary vein with  first an antegrade component during ventricular
systole, followed by little or no flow during ventricular diastole, and a peak of
reversal of flow during atrial contraction. [7]

 

Other Technology

Cardiac ventricular mass can be quantified using spatiotemporal image correlation
(STIC) technology. [8] In addition, certain 3-D techniques allow volume
measurements of the myocardial mass. [9] 4D ultrasound in the inversion mode is
useful in assessing the small ascending aorta in cases of HLHS. [10]
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