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ABSTRACT: Prominent coronary artery (CA) flow observed on a fetal echocardiogram has been associated with fetal
growth restriction and myocardial dysfunction. We present two cases with this finding, in the presence of congenital
heart disease (CHD) and absence of growth restriction or myocardial dysfunction. Both the cases rapidly progressed
to extremis, necessitating emergent delivery. Our cases highlight the importance of recognizing prominent CA flow in
fetuses with CHD as a potential marker for in utero distress.
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1 Introduction
Prominent coronary artery (CA) flow is uncommon in healthy fetuses. When present, it has been

described as “heart-sparing” in a growth-restricted fetus [1]. Prominent CA flow is attributed to autoreg-
ulatory coronary vasodilation in response to hypoxia of a growth-restricted fetus or a fetus with isolated
cardiac dysfunction to preserve myocardial oxygen demand [2,3]. Evidence suggests that prominent CA flow
in fetuses with growth restriction or with cardiac dysfunction may confer poor outcomes [4]. However, the
literature is lacking regarding the clinical implication of this finding in fetuses with congenital heart disease
(CHD) in the absence of growth restriction or cardiac dysfunction.

Two cases with CHD are presented where prominent CA flow was inadvertently attributed to coronary
artery fistulae in the absence of intrauterine growth restriction (IUGR) or myocardial dysfunction.

2 Case Report

2.1 Case 1
Fetal referral at 31 weeks’ gestational age (GA) for suspected complex CHD indicated the need for a

fetal echocardiogram (FE) that demonstrated situs inversus totalis, dextrocardia and transposition of the
great arteries (TGA) with atrial situs inversus, l-looped ventricles and l-malposed great vessels. There was
mild cardiomegaly (right atrial and ventricular dilation), biphasic inflow Dopplers, and qualitatively normal
biventricular systolic function. A CAF from the rightward aortic sinus was suspected to be heading towards
the left ventricular free wall and terminating in the coronary sinus (CS) (Fig. 1). No flow reversal was seen
in the ascending aorta. Prominent flow was also noted in the right CA. Umbilical artery (UA) pulsed wave
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Doppler (PWD) showed a pulsatility index (PI) of 0.61 (<5th percentile), Middle cerebral artery (MCA) PWD
showed a PI of 0.65 (<5th percentile), and cerebroplacental ratio (CPR) of 1.07 (<5th percentile). Umbilical
venous (UV) and ductus venosus (DV) Dopplers were normal. A week later, fetal heart rate decelerations
prompted an emergent C-section. A female infant weighing 1810 g (64th percentile) with Apgar scores of
7,8 was delivered. Postnatal echocardiogram confirmed the prenatal CHD diagnoses with typical coronary
origins for TGA, but no CAF was identified. Biventricular systolic function was normal with left ventricular
ejection fraction (LVEF) of 61%. Placental histopathology demonstrated evidence of focal chorangiosis. UA
pH and pO2 were 7.27 and 21 mmHg, respectively. A successful arterial switch operation was performed at
7 weeks of age.

Figure 1: Short axis color-compare image (A) and pulsed wave Doppler tracing (B) showing prominent high-velocity
diastolic flow originating from the rightward aortic sinus into the left coronary artery (LCA) territory. Short axis color
Doppler image (C) showing prominent filling of the right coronary artery (RCA). Coronal color-compare image (D)
and PWD tracing (E) showing prominent flow at the coronary sinus (CS) ostium returning to the right atrium (RA).
A, anterior; Ao, Aorta; I, inferior; IVC, inferior vena cava; L, left; LV, left ventricle; MPA, main pulmonary artery; P,
posterior; R, right; RA; right atrium; RV, Right ventricle; S; superior

2.2 Case 2
Fetal referral and FE for suspected CHD at 36 weeks’ GA demonstrated membranous ventricular septal

defect (VSD) and mildly dilated right heart chambers. There was qualitatively normal biventricular systolic
function with biphasic inflow Dopplers. Presence of dilated left main and left anterior descending (LAD)
coronary arteries in combination with a dilated CS and retrograde flow in the transverse aortic arch led to
suspicion for a CAF diagnosis (Fig. 2). PWD of the UA and MCA showed PI of 1.79 (>95th percentile) and PI
1.19 (<5th percentile), respectively and a CPR of 0.66 (<5th percentile). UV PWD showed pulsations. A DV
PWD could not be obtained. Emergent C-section was performed the next day due to worsening extracardiac
fetal Dopplers and non-reassuring fetal heart rate pattern, delivering a male infant weighing 2530 g (33rd
percentile) with Apgar scores of 5,8. Postnatal echocardiogram confirmed the prenatal diagnoses but revealed
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normal-sized coronaries and no CAF. Biventricular systolic function was normal with LVEF of 55%. Placental
pathology revealed histologic features of fetal and maternal vascular malperfusion. UA pH and pO2 were
abnormally low at 7.1 and 12 mmHg, respectively. Successful membranous VSD closure was performed at 4
months of age.

Figure 2: Short axis color-compare image and pulsed wave Doppler (A,B) showing prominent diastolic flow in the
territory of left coronary artery (LCA) and left anterior descending coronary artery (LAD). Sagittal color-compare
image (C) showing flow reversal in the transverse aortic arch (Ao Arch). A, anterior; Ao, Aorta; I, inferior; L, Left; P;
Posterior, S; Superior, R; Right

3 Discussion
Coronary flow by color Doppler on FE in normal fetuses can typically be visualized in the third

trimester [3]. The capability of fetal CA flow autoregulation in response to increases in myocardial oxygen
demand has been described as the heart-sparing effect. Acute and chronic fetal stress conditions can result in
the heart-sparing effect appearing as prominent CA flow on FE. Such conditions include IUGR, myocardial
dysfunction and, more rarely, severe fetal anemia, acute ductal constriction, fetal supraventricular tachycar-
dia, and stress during open fetal surgery [1,5]. CAF can also be associated with prominent CA flow. CAF is
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confirmed with the identification of the fistulous connection between the coronary and a cardiac chamber
or thoracic vessel and is usually present with other CHD [6,7].

In Case 1, we suspected a CAF from left coronary artery (LCA) to the CS. The UA and MCA indices
did not corroborate brain sparing given PI values for both parameters were below the 5th percentile. No
other markers indicated a fetal hypoxemic state or myocardial dysfunction. Inflow Dopplers were biphasic,
and biventricular systolic function was preserved. PWD DV showed no a-wave reversal, and UV Doppler
showed no pulsations. However, on follow-up, the fetus clearly demonstrated signs of in utero distress with
heart rate decelerations leading to delivery. In retrospect, the finding of prominent CA flow in both coronary
territories should have raised the possibility of heart-sparing rather than a CAF. Additionally, we suspect
that, in this case, prominent CA flow was an early marker of acute fetal stress preceding the development of
extracardiac Doppler abnormalities or cardiac dysfunction.

In Case 2, the suspicion of a CAF from LAD to the CS was raised in presence of retrograde flow in
the transverse aortic arch and multiple VSDs. The UA, MCA, and UV indices were suggestive of in utero
distress, albeit with normal cardiac function and no growth restriction. Baschat et al. [2] have suggested
that prominent CA flow signifies hemodynamic deterioration in fetuses with IUGR and that this finding
coincides with worsening extracardiac Dopplers. They postulate that sudden ability to visualize prominent
CA flow is secondary to acute-on-chronic hypoxemia response. Our case demonstrated similar findings,
and, in retrospect, awareness of this possibility may have led us to consider that, even without IUGR, these
findings might be indicative of heart-sparing effect rather than a CHD-associated CAF.

Our cases required emergent delivery within 1–7 days of identification of prominent CA flow, which
corroborates previously reported median survival time of 3.5 days after demonstration of prominent CA
flow in IUGR fetuses with absent/reversed end-diastolic flow in the UA [8]. This finding highlights the
time-sensitive nature of recognizing prominent CA flow as a marker of fetal distress and taking appropriate
management steps for a positive outcome.

4 Conclusion
Prominent CA flow can be present without fetal growth restriction or myocardial dysfunction in fetuses

with CHD. Even in the absence of other extracardiac Doppler findings to suggest uteroplacental insufficiency,
presence of this finding can be a harbinger of fetal distress and warrants close fetal surveillance.
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CA Coronary Artery
CAF Coronary Artery Fistula
CHD Congenital Heart Disease
CPR Cerebroplacental Ratio
CS Coronary Sinus
DV Ductus Venosus
FE Fetal Echocardiogram
GA Gestational Age
IUGR Intrauterine Growth Restriction
LAD Left Anterior Descending
LCA Left Coronary Artery
MCA Middle Cerebral Artery
PI Pulsatility Index
PWD Pulsed Wave Doppler
TGA Transposition of the Great Arteries
UA Umbilical Artery
UV Umbilical Vein
VSD Ventricular Septal Defect
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