LETTER TO EDITOR

Intermittent flow reversal in the aortic arch

Sir,

Significant diastolic flow reversal in the aortic arch
is abnormal, and an important indicator of certain
pathophysiological states. It denotes an aortic runoff
proximal to the aortic arch as in aortic regurgitation,
truncus arteriosus, aortopulmonary window, anomalous
origin of the right or left pulmonary artery from the
aorta, vein of Galen malformation, or other upper body
systemic-to-pulmonary artery fistulae. It has also been
described with severe pulmonary hypertension and a
patent ductus arteriosus with inadequate left ventricular
output as in patients with severe aortic stenosis, or aortic
atresia, and in neonates with persistent pulmonary
hypertension.['3! In a fetus, the retrograde flow in the
aortic arch might be a poor prognostic sign.! Therefore,
the presence of flow reversal in the aortic arch alerts
the pediatric cardiologist to the possibilities of some
definite abnormalities. We recently came across a
7-month-old child with transposition of great vessels,
ventricular septal defect, patent ductus arteriosus, and
pulmonary hypertension. The left and right ventricular
function was normal. As the child was being evaluated
for definitive surgery, he developed chest infection and
worsened. A repeat echo showed a flow reversal in the
aortic arch [Figure 1a and Supplementary Video 1], and
therefore, further evaluation to rule out some of the
disorders described above was done. The ultrasound of
the cranium and a computed tomography angiogram
of the brain did not show vein of Galen malformation.
Furthermore, no systemic-to-pulmonary collateral or
fistula was found. It was then recognized that the flow
reversal is intermittent [Figure 1b and Supplementary
Video 2] and was present when the child was sicker
and hypoxic. The arterial saturation fluctuated from
58% (with reversal) to 77% (with no reversal). Even when
the child cried, the reversal was present that disappeared
subsequently.

The exact cause of intermittent flow reversal in the
aortic arch in our case is not clear. In previous reports
of flow reversal with pulmonary hypertension and a
ductus, the systemic ventricle output was compromised
and the reversal was not intermittent. We hypothesize
that it was possibly due to hypoxia and cerebral
vasodilatation. Each time when the child was sicker,
the flow reversal was found, and it disappeared when
the saturations were better. We did not do arterial
blood gas at that point in time, but the noninvasive
saturation fluctuated significantly as described above.
Why such a flow reversal is not more commonly seen
with hypoxia remains speculative, nevertheless it seems

Figure 1: Suprasternal view of aortic arch color Doppler showing
arch reversal (a), and no arch reversal (b)

the most plausible explanation for the intermittent
runoff seen in this patient. Chronic hypoxia might
be associated with hypocarbia that might balance the
effects on cerebral blood flow. Aortic flow reversal with
systemic hypercarbia has previously been described!
but has not been widely recognized. In fact, even in
the previous reports of flow reversal due to pulmonary
hypertension, the patients with flow reversal were
significantly hypoxic.?3! Awareness of this entity would
avoid unnecessary investigations, and a reappraisal
of flow reversal should be done in sick babies after
correction of hypoxia or hypercarbia. We cannot
ascertain with certainty whether other mechanistic
reasons for flow reversal with crying are there or
not, as detailed echo during crying was not possible.
It is worthwhile to remember that the flow reversal
in the aortic arch could be intermittent under some
circumstances.
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