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Abstract

Reversed flow in the basilar artery can be acquired or congenital. Acquired reversed flow in the basilar artery can result
from acute thrombosis of the basilar artery or retrograde vertebral artery flow. Congenital continuous retrograde basilar
artery flow has not been described. We report a 2-day-old male presenting with hypocalcemic seizures which led us to
obtain a Duplex echoencephalogram. An echocardiogram was subsequently ordered. In the coronal plane through the
anterior fontanelle, retrograde flow was seen in the basilar artery and the right vertebral artery. In the axial plane through
the temporal window, the flow was anteroposterior in both posterior communicating arteries. In the posterior cerebral
arteries, the flow was retrograde in the Pl segment and anterograde in the P2 and P3 segments. An interrupted aortic arch
was suspected. The echocardiogram showed a large perimembranous ventricular septal defect with bidirectional shunting,
a hypoplastic and bicuspid aortic valve, an aortic arch interrupted between the left common carotid artery and the left
subclavian artery (type B interrupted aortic arch), and a 5mm patent ductus arteriosus with predominant right to left
flow. Because of the patency of the large patent ductus arteriosus, our patient showed no sign of posterior circulation
insufficiency. Prostaglandin E| therapy was initiated immediately. Diagnosis of DiGeorge syndrome was proven. The infant
underwent interrupted aortic arch repair and anterograde flow was established in the basilar artery. We conclude that
congenital asymptomatic continuous retrograde flow in the basilar artery and left vertebral artery is a medical emergency as
it implies the presence of type B interrupted aortic arch with large patent ductus arteriosus in a neonate.
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Introduction phenomenon can become symptomatic due to the acute basi-
lar flow reversal.> A congenital continuous retrograde basilar
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Figure 1. Duplex echoencephalography using transcranial power Doppler through the anterior fontanelle (green) and left temporal
window (red). Blood supply to the entire brain depends on the internal carotid arteries (ICAs). There is anteroposterior flow in the
posterior communicating arteries. Flow is maintained in the P2 segment of the posterior cerebral arteries (PCAs). Flow reversal is seen

in the Pl segment of the PCAs and the basilar artery.

Case report

A large for gestational age (4184 ¢g) Caucasian female was
born via spontaneous vaginal delivery after artificial rupture
of membrane at 38 weeks and 2 days, to a 31-year-old gravida
4 para 4 with A2 gestational diabetes mellitus. The Apgar
scores were 8 and 9 at 1 and 5min, respectively. At delivery,
the infant was vigorous, and interventions included bulb
syringe suctioning, warming, and stimulation. Hypoglycemia
prophylaxis with oral glucose gel was administered success-
fully. The baby was admitted to the neonatal intensive care
unit on day 2 of life for seizure-like activity characterized by
rhythmic intermittent multifocal jerking of extremities that
was associated with episodes of desaturations. Diagnosis of
neonatal seizure prompted a septic workup including a spinal
tap as well as echoencephalography.

The infant was loaded with phenobarbital and started on
antibiotics and acyclovir. An emergency duplex echoen-
cephalography (at 49h of life) showed normal brain anat-
omy with non-specific lenticulostriate vasculopathy (not
shown). In the axial plane through the temporal window
(Figure 1), the flow was anteroposterior in both posterior
communicating arteries (PCOMs). In the posterior cerebral
arteries (PCAs), the flow was retrograde in the P1 segment
and anterograde in the P2 and P3 segments. In the coronal
plane through the anterior fontanelle, Duplex power
Doppler echoencephalography (Figure 2(a)) showed retro-
grade flow in the BA. In the same plane, color Doppler
echoencephalography (Figure 2(b) with blue indicating
flow away from the transducer) showed retrograde flow in

the BA and left VA. Flow remained anterograde in the right
VA. An echocardiogram was recommended to evaluate the
aortic arch, as an interrupted aortic arch (IAA) was sus-
pected. Blood pressures were noted to be low in the lower
extremities (systolic BP/diastolic BP: 50/30 mmHg; mean
arterial pressure: 37), but blood pressure in the right arm
could not be checked due to the IV site.

Prenatal ultrasound did not show an IAA. The echocar-
diogram showed a large perimembranous ventricular sep-
tal defect (VSD) with bidirectional shunting (not shown),
a hypoplastic and bicuspid aortic valve (not shown), a
Smm patent ductus arteriosus (PDA) with predominant
right to left shunting, and an aortic arch interrupted
between the left common carotid artery and the left subcla-
vian artery (type B IAA) (Figure 3). There was no clinical
evidence that the ductus arteriosus was getting restricted
as saturation measurements in the lower extremities and
left arm were not diminished. Because of the patency of
the large PDA, our patient showed no sign of posterior cir-
culation insufficiency.

Laboratory showed normal glucose (68 mg/dL) and low
ionized calcium (0.7 mmol/L; N: 1.05-1.37). Hypocalcemia
was treated with intravenous calcium gluconate and the
infant became seizure-free without antiepileptic drug ther-
apy. Prostaglandin E1 therapy (alprostadil infusion at a rate
0f 0.03 mcg/kg/min) was initiated immediately. Fluorescent
in situ hybridization (FISH) analysis showed a microdele-
tion of 22q11.2, consistent with a diagnosis of DiGeorge
syndrome. The baby underwent cardiac catheterization on
the day of life (DOL) 5 and cardiac surgery on DOL 8. The
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Figure 2. Duplex power Doppler echoencephalography (a) through the anterior fontanelle showed reverse flow in the basilar artery
(BA). Color Doppler echoencephalography (b), with blue indicating flow away from the transducer, showed that reverse flow in the
BAs was accompanied by reversed flow in the left vertebral artery (VA) while flow remained anterograde in the right VA. Diagnosis of

interrupted aortic arch is suspected.

Figure 3. Suprasternal echocardiogram in normal control ((a) and (b)). The ascending aorta branches into the brachiocephalic trunk,
the left common carotid artery, and the left subclavian artery before becoming the descending aorta. Suprasternal echocardiogram in
the patient with type B interrupted aortic arch (IAA) ((c) and (d)). The hypoplastic ascending aorta becomes a single innominate artery
(bovine aortic arch) that terminates in a brachiocephalic artery and a left carotid artery. The white arrow indicates where the aortic
arch is interrupted. Below the IAA, the patent ductus arteriosus provides deoxygenated blood to the lower extremities.

infant underwent standard repair with a VSD closure, par-
tial closure of atrial septal defect, and primary aortic arch
repair, The bicuspid aortic valve was deemed to be ade-
quate with a 5.5 mm annulus and did not require interven-
tion. The postoperative course was complicated by
pericardial effusion and tamponade (requiring pericardial
drains), recurrent junctional ectopic tachycardia, wound
dehiscence (requiring wound vacuum-assisted closure
device placement for 3 weeks) and vocal cord paralysis.

The gastrostomy tube was placed due to cleft palate and
poor weight gain with oral feedings. The patient had a pro-
longed, complicated course, and was discharged 57 days
after surgery on DOL 64. At 5months, the infant had no
recurrent infection and was seizure-free on oral calcium
supplements. Growth was adequate with gavage feedings
and developmental milestones were still within the normal
range. Repeated echoencephalography demonstrated the
normalization of flow direction in the BA (Figure 4).
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Figure 4. Duplex power Doppler echoencephalography through
the anterior fontanelle showing anterograde flow in the basilar
artery after surgical correction of the interrupted aortic arch.

Discussion

In our institution, duplex echoencephalography is performed
before electroencephalographic evaluation in neonates with sei-
zures. A nonspecific lenticulostriatal vasculopathy most likely
related to maternal diabetes was found (not shown). Power
Doppler Duplex echoencephalography through the temporal
window showed retrograde flow in the PCOMs suggesting that
the predominant blood supply to the PCAs arose from the ICAs.
If our patient had the fetal PCOM variant, we would have
expected that the P1 segment of the PCAs would have been
hypoplastic.® Instead we discovered that the P1 segment was
normally developed and flow was retrograde indicating that the
predominant blood supply to the BA arose from the ICAs (Figure
1). Power Doppler through the anterior fontanelle confirmed the
presence of continuous retrograde flow in the BA (Figure 2(a)).
An emergency echocardiogram was requested to confirm our
initial intuition, the presence of an IAA. (Figure 1(a)).

IAA is defined as an interruption in anatomical continuity
between the ascending and descending aorta. Clinically, [AA
should be suspected when differential pulses or blood pres-
sure are noted in the extremities. Such a differential was not
appreciated by our patient. IAA accounts for about 1.5 % of
all congenital heart defects. The classification made by
Celoria and Patton* is the most widely used, based on the
position of interruption that can be distal to the left subclavian
artery (type A), between the left common carotid and left sub-
clavian arteries (type B), or between the innominate and left
common carotid arteries (type C). In most cases, IAA is asso-
ciated with additional cardiovascular anatomic defects. PDA,
VSDs, bicuspid aortic valve, and hypoplasia of the ascending
aorta are frequently associated with IAA. Approximately
50% of all TAA cases are associated with a chromosome
22q11.2 deletion. This chromosomal abnormality is seen in
up to 75% of patients with type B TAA.5 IAA affects up to
42% of individuals with DiGeorge syndrome.’ In our patient,
diagnosis of DiGeorge syndrome was suggested due to the
combination of cleft palate, hypocalcemia-induced seizures,
and TAA. The diagnosis was confirmed by FISH analysis.

Abnormalities of the subclavian arteries are seen in more
than 60% of patients with DiGeorge syndrome and the most

frequent abnormality is the aberrant origin of the left subcla-
vian artery from the descending aorta.® Cervical origin of the
right subclavian artery is detected in most patients with type
B IAA and exclusively in patients with monosomy 22q11.6
In rare cases, right VA originates from the aortic arch distal
to the origin of the left subclavian artery and has an aberrant
retro-esophageal course.’ In our patient, continuous retro-
grade flow was seen on color Doppler echoencephalography
in the BA and left VA consistent with either an aberrant ori-
gin of left VA from the descending aorta or a normal origin
from the left subclavian artery. Flow remained anterograde
in the right VA (Figure 1(b)) excluding the possibility of an
aberrant retropharyngeal right VA arising from the descend-
ing aorta. After surgical correction of the IAA, flow in basi-
lar and vertebral arteries became anterograde.

The signs and symptoms of IAA occur when the ductus
arteriosus begins to close. This occurs 3—4 days after birth.
Mean patient survival is approximately 4-10days if
untreated.’ Posterior circulation insufficiency is expected
after closure of the ductus arteriosus, leading to hypoperfu-
sion-related complications and eventually death.’ Our patient
was still asymptomatic when the diagnosis was made.
Saturation measurements in the legs were not diminished as
ductus arteriosus was still widely patent. Treatment with
prostaglandin was initiated as soon as diagnosis was estab-
lished, and surgery was performed within days.

Conclusion

We conclude that congenital asymptomatic continuous retro-
grade flow in the BA and left VA is a medical emergency and
evaluation of the aortic arch should be performed without
delay. Congenital asymptomatic continuous retrograde flow
in the BA and left VA or both VAs implies the presence of
type B IAA with a large PDA in a neonate.
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