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Fetal pulmonary venous Doppler flow patterns in
hypoplastic left heart syndrome
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ABSTRACT Objective: To discuss the value of fetal pulmonary venous Doppler flow patterns in hypoplastic left
heart syndrome (HLHS).
Methods: Forty-six HLHS and 180 normal singleton fetuses at 24" to 37" weeks of gestation
were enrolled in this study. The blood flow of pulmonary vein (PV) was detected by color Doppler
ultrasound. The systolic wave of ventricle (S-wave), diastolic wave of ventricle (D-wave), atrial
contraction wave (A-wave) and S/D ratio of PV were measured. The statistical difference in the
above parameters between HLHS and normal fetuses was compared. The diagnosis was also

confirmed by autopsy in still birth or postnatal follow-up when the baby was alive.
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Results: The PV blood flow in HLHS fetuses had a high possibility of reversed A wave, and the
velocity of S wave and S/D ratio were higher than the matched normal controls (P<0.001). There
were 3 types of PV blood flow patterns among all fetuses with HLHS. Both the cases with right to
left shunt through foramen ovale (FO) and the cases with restricted left to right shunt at FO showed
the triphasic patterns of PV with antegrade S wave, D wave and retrograde A wave. However, the
latter had a higher velocity of retrograde A wave (P<0.001), lower D wave (P<0.001), and obviously
elevated S wave and S/D ratio (P<0.001). The cases with intact interatrial septum showed short and
apparent pulsatile back and forth blood flow in the PV, which displayed as absence of D wave.

Conclusion: The 3 types of PV blood flow patterns in the fetuses with HLHS reflect the severity

of hypertension in the left atrium, which is extremely vital for the prognosis and the perinatal

treatment plan.
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Figure 1 Triphasic Doppler pattern of pulmonary venous flow
in a normal fetus

PV: Pulmonary vein; S: Systolic peak of ventricle; D: Diastolic peak

of ventricle; A: Atrial contraction wave
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Figure 2 Four-chamber view of a HLHS fetus with intact
interatrial septum

LA: Left atrium; LV: Left ventricle; RA: Right atrium; RV: Right

ventricle. Arrow shows intact interatrial septum.
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Figure 3 Sectional view of left ventricle is obviously smaller
than that of the right ventricle based on the autopsy result of a
HLHS fetus

LV: Left ventricle; RV: Right ventricle; MV: Mitral valve; TV:

Tricuspid valve; IVS: Interventricular septum
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Figure 4 Doppler pattern of pulmonary venous flow in a HLHS
fetus with patent foramen ovale

PV: Pulmonary vein; S: Systolic peak of ventricle; D: Diastolic wave

of ventricle; A: Reversal atrial systolic wave
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Figure S Doppler pattern of pulmonary venous flow in a HLHS
fetus with restricted left to right shunt at foramen ovale

PV: Pulmonary vein; S: Systolic peak of ventricle; D: Diastolic peak

of ventricle; A: Reversal atrial systolic wave
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Figure 6 Doppler pattern of pulmonary venous flow in a HLHS
fetus with intact interatrial septum and no shunt at foramen
ovale
PV: Pulmonary vein; S: Systolic peak of ventricle; A: Reversal atrial

systolic wave
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Table 1 Comparison of PV blood flow parameters between HLHS and matched normal controls (x+s)
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