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Introduction

The aorto-left ventricular tunnel (ALVT) is a congenital extrac-
ardiac canal that connects the ascending aorta to the left
ventricularcavitywith thetunnel-openingaorta locatedabove
the sinotubular junction.1 It is a rare anomaly that can be
associated with other defects, usually involving the coronary
arteries or the aortic or pulmonary valves, in up to 50% of
cases.2Most often, this abnormality is discovered incidentally
by echocardiography after examining for an asymptomatic
murmur or cardiac enlargement. Cross-sectional imaging is
helpful for treatment planning. The treatment of choice is
surgery; in rare cases, percutaneous closure is performed.

Case Report

A 13-year-old girl presentedwith New York Heart Association
Functional Class II dyspnea on exertion for the past 6 months.
Physical examination revealed an end-systolic and end-dia-
stolic murmur at the left upper sternal border. A transesopha-

geal echocardiogram showed abnormal paravalvular
communication between the aorta and left ventricle
(►Fig. 1A). Prospective gated cardiac computed tomography
(CT) was performed in a 256-slice CT scanner (Brilliance iCT,
Philips Healthcare, Cleveland, United States) after injection of
50mL of iodixanol contrast at a rate of 4mL/s, followed by
20mLofcontrast at40%dilutionat2.5ml/s asa contrast chaser
using the bolus tracking technique with a threshold in the
descending aorta at 140 Hounsfield Unit in a 38kg child.
Contrast-enhanced cardiac CT showed that the connection
between the aorta is slit-shaped and arises just above the
sinotubular junction and runs between the right and non-
coronary sinuses of the aortic valve to connect with the left
ventricular outflow tract, which was consistent with an ALVT
(►Fig. 1B–D). The tunnel did not deform the aortic valves or
the right ventricular outflow tract. There were no other
anomalies of the coronary arteries or the aortic valve. Due to
the simple tunnel-like morphology of ALVT, an option for
percutaneous treatment was offered in the interdisciplinary
meeting, which was preferred over surgery by the patient’s
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Abstract

The aorto-left ventricular tunnel is an extracardiac communication that has a specific
morphological feature. It is important to differentiate this entity from other diagnoses
because the treatment options differ significantly and better outcomes are obtained
with this entity.
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relatives. She successfully underwent an ALVT endovascular
occlusion (►Fig. 2A–C),with symptomsresolvingat follow-up.

Discussion

An ALVT is a rare anomaly, first reported by Levy et al, and
has an estimated incidence of 0.03 to 0.46% among con-
genital heart diseases.3,4 ALVT is more common compared

to its rarer counterpart of the aorto-right ventricular
tunnel with an incidence of (9: 1).5 ALVT is divided into
four types, with type 1 ALVT being a slit-like opening at the
end of the aorta without valve distortion. In types 2 and 3
of ALVT, the tunnel becomes aneurysmal at extracardiac
and intracardiac locations, respectively. ALVT type 4 is a
combination of types 2 and 3.5 The embryology of ALVT is
believed to result from maldevelopment or abnormal

Fig. 1 (A) Color compare TEE image in 120-degree angulation showing slit-like communication (black dotted arrow) between aorta and LV. A
prospective gated cardiac CT in oblique axial (B), oblique coronal (C), and cinematic rendered RAO projections (D) show small slit-like
paravalvular communication (� in B and D; black dotted arrow in C) between the aorta just above the sinotubular junction and the left ventricular
outflow tract, between the right and noncoronary sinuses. The left ventricle is dilated due to aortic regurgitation (C). The aortic valve shows a
normal tricuspid morphology (B), and the right coronary artery (white arrow in D) has no anomalies. Ao, aorta; L, left coronary sinus; LA, left
atrium; LV, left ventricle; N, noncoronary sinus; R, right coronary sinus; RAO, right anterior-oblique; TEE, transesophageal echocardiogram.

Fig. 2 Post-procedure images: (A) Fluoroscopy image in LAO projection of vascular plug (�) deployed in ALVTwith pigtail catheter positioned in
ascending aorta. (B) Three-dimensional echo image of TEE in 40 angulation showing plug seen inside AVLT without distorting aortic root.
(C) Color compare TEE image in 114-degree angulation showing complete obliteration of ALVT (white dotted arrow) between Aorta and LV.
Insignificant aortic regurgitation was noted. ALVT, aorto-left ventricular tunnel; Ao, aorta; LAO, left anterior-oblique; LV, left ventricle; TEE,
transesophageal echocardiogram.
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separation of the endocardial cushions that give rise to the
pulmonary and aortic roots.4

Bicuspid aortic valve, patent ductus arteriosus, pulmo-
nary stenosis, left ventricular hypertrabeculations, and cor-
onary artery anomalies are the few associations noted with
ALVT.6 The clinical presentation is highly variable and
includes fetal death, congestive heart failure, or accidental
discovery in an asymptomatic adult, although most of these
cases are diagnosed before the age of five.7

The aortic end is most commonly positioned above the
right coronary sinus, whereas aortic origin above the junc-
tion between the right and noncoronary sinuses as in this
case is the extremely rare.6

It must be distinguished from a ruptured Valsalva sinus
aneurysm, in which the aortic opening is usually below the
sinotubular junction and remains entirelywithin theheart. A
ruptured aortic root abscess is another diagnosis that must
be distinguishedwhen an irregularly circumscribed commu-
nication between the aortic sinus and ventricle is seen in the
presence of significant inflammatory thickening of the aortic
root.7

There is very limited literature describing the CT findings
of ALVT. This case demonstrates how contrast-enhanced CT
can aid in confirming the diagnosis, delineating the anatom-
ical relationships, classifying the ALVT type, and ruling out
associated coronary artery and valvular anomalies. These
findings were critical in selecting percutaneous treatment
and avoiding surgery.

Progression of aortic valve regurgitation has been
reported in ALVT cases due to insufficient support of the
aortic leaflets as the person grows. Surgery is the established
treatment modality, particularly when associated with out-
flow tract obstruction, coronary artery, and aortic valve
anomalies. The operation consists of closing both ends of
the tunnel with a patch and fixing the other anomalies.8 A
simple type 1 ALVTwith no associated anomalies is amena-

ble for percutaneous closure with vascular plug or coils that
was attempted in this case.

Conclusion

Contrast-enhanced CTwas critical in confirming the diagno-
sis and planning management of ALVT, a rare congenital
heart disease.
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