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ABSTRACT: Aorto-right ventricular tunnel (ARVT) is a very rare, congenital, abnormal 
extracardiac channel that connects the ascending aorta at or above the sinotubular  junction to the 
cavity of the right ventricle. Only 16 cases have been reported thus far in the English literature. 
We report the first transcatheter closure of ARVT with the Amplatzer duct occluder II in an 
infant, with both coronary arteries arising from the left coronary sinus and with biventricular 
apical non-compaction. 
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Aorto-ventricular tunnel is a congenital extracardiac channel that connects the ascending aorta at 
or above the sinotubular junction to the cavity of the left ventricle (LV) or less commonly the 
right ventricle (RV). Although more than 130 cases of aorto-left ventricular tunnel (ALVT) have 
been reported, the ARVT is an extremely rare entity and only 16 cases have been reported so  
far.1-16 The incidence of  ALVT varies from 0.05%-0.46%.17 The anomaly produces a 
hemodynamically significant left-to-right shunt with resulting pressure and volume overload of 
the RV.7 We report the first case of a successful transcatheter closure of an ARVT with 
Amplatzer duct occluder II (ADO II) in an infant with both coronary arteries arising from left 
coronary sinus and with biventricular apical non-compaction.  
 
Case Description 
An 11-month-old female was referred by a pediatrician for evaluation of a continuous murmur. 
On examination, the child weighed 7.5 kg. Pulse was 106/min, collapsing in nature. Blood 
pressure was 100/20 mm Hg. There was a loud grade 4/6 ‘to and fro’ systolo-diastolic 
machinery murmur heard in the left-lower sternal border. Electrocardiogram (ECG) was 
normal. Chest radiograph showed cardiomegaly with apparent enlargement of the right atrium. 
Transthoracic real-time two-dimensional echocardiography (TTE) and color Doppler in apical 
five-chamber view showed dilated tunnel arising from the right aortic sinus (Figure 1A). 
Parasternal short-axis view showed normal-sized left and right coronary arteries arising from 
left coronary sinus and large tunnel arising from right coronary sinus (Figure 1B). The TTE with 
color Doppler in the apical four-chamber view showed the tunnel opening into the RV (Figures 
1C and 1D). Computed  tomographic angiography (CT angio) revealed that the tunnel was 
arising above the right coronary sinus with both coronary arteries arising from a single left 
coronary ostium (Figure 2A).  The tunnel was draining into the right ventricular infundibulum. 
(Figure 2B). The origin of the tunnel measured 8.5 mm and the distal RV end measured 6 mm.   
 
Procedure  
Cardiac catheterization was performed to confirm the diagnosis and to attempt transcatheter 
closure of the tunnel. Hemodynamic data showed Qp:Qs to be 3:1, with pulmonary artery 
pressures of 33/17 mm Hg (mean, 22 mm Hg). Aortic pressure was 100/20 mm Hg (mean, 47 
mm Hg). Ascending aortogram done in left anterior oblique (LAO) view showed  a dilated 
tortuous tract arising from the right side of the aortic root and draining into the right ventricular 
outflow tract (RVOT) with an aneurysmally dilated proximal portion (measuring 12 mm) with a 
narrow opening measuring 6 mm at the RV end (Figure 3A). A Terumo 0.018˝ wire was 
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advanced into the fistulous tract from the aortic end through 4 Fr Cobra catheter into the RV and 
then into the pulmonary artery. A 4 Fr Cobra catheter was advanced over the wire. The tip of the 
wire was snared using a 15 mm Goose-neck snare advanced into the left pulmonary artery 
through the right femoral vein. The standard arteriovenous (AV) loop was made. Over this wire, 
a 7 Fr Cook shuttle delivery sheath was advanced into the fistula from the RV end with great 
difficulty. A futile attempt was made to introduce a 10 x 8 Amplatzer duct occluder (ADO). The 
check angiogram showed that the device was not in the tunnel. As there was an acute bend at the 
RV end of the tunnel, the large delivery sheath with the bulky ADO was not entering the tunnel. 
Hence, we decided to close the tunnel with the ADO II, which can be introduced from the aortic 
end without an AV loop as it has low profile. 
 The tunnel was recrossed from the aortic end with a 0.018˝ Terumo wire; over that, a 5 Fr 
Terumo catheter was introduced into the pulmonary artery and then exchanged with a 0.035˝ J-
tip regular wire. A 5 Fr Cook shuttle sheath was advanced over the wire. A 6 x 6 ADO II device 
was loaded and advanced easily into the delivery sheath. The distal disc of the device was 
released in the pulmonary artery and the whole system was pulled to the opening of the tunnel in 
the RVOT. The position of the distal retention disc was checked both by TTE and angiography. 
Then, the rest of the device was deployed in the aneurysmally dilated portion of the tunnel. The 
device was released after the check angiogram showed good position of the device with no 
residual shunt (Figure 3B). After the procedure, on clinical examination, pulse was 100/min with 
normal volume, blood pressure was 100/80 mm Hg, and no murmur was heard on auscultation. 
The TTE with color Doppler in the subcostal view showed the device in situ with no residual 
shunt (Figure 4). The infant had an uneventful postprocedure stay in the hospital and is normal 
on follow-up after 9 months. The ECG remained normal. 
 
Discussion 
The ARVT is an extremely rare, congenital malformation that connects the ascending aorta at or 
above the sinotubular  junction to the cavity of the RV.10 Only 16 cases have been reported in the 
English literature.1-16 The aorto-ventricular tunnel differs from a ruptured sinus of Valsalva 
aneurysm in having its vascular orifice in the tubular aorta, rather than in a sinus of the aortic 
valve and in passing outside the heart into the tissue plane between the muscular subpulmonary 
infundibulum and the aortic valvar sinuses.17 The abnormal origin or absence of the right or left 
coronary ostium has been reported.1,2,4,6 It is important to delineate the coronary artery anatomy, 
as failure to do so in cases of an aberrant origin of a coronary artery may prevent successful 
correction or can change the therapeutic approach.4  
Similar to our case, there is a report of ARVT in a 5-year-old girl in whom the entire coronary 
system was visualized from a single ostium located at the left sinus.13 In our case, the single left 
coronary ostium giving rise to the left main coronary artery and its branches and the right 
coronary artery was demonstrated by TTE, CT angio, and also by angiography. This made 
device closure from the aortic end feasible and very easy. 
Though the surgical closure of the tunnel is the mainstay of treatment for this anomaly, it has a 
high surgical mortality. Traditionally, non-surgical closure is not considered a feasible option 
owing to the proximity of the tunnel to the coronary ostium or aortic valve leaflets and any 
associated coronary anomaly necessitating surgery.13 One case of a successful device closure of 
the ARVT has been reported with regular duct occluder.13 We had earlier experience with closing 
an ALVT18 with a large 16 x 14 ADO in a 4-year-old boy; however, in this infant, it was difficult 
to deploy the ADO due to the acute bend of the tunnel at the narrow RV end. Hence, we chose to 
close it with the ADO II.  
The ADO II is made up of nitinol, a shape memory alloy of nickel and titanium. Each occluder is 
made up of a multilayered, flexible, nitinol wire mesh shaped into a cylindrical waist with 
retention discs on either end to secure it in position. Fabric-free technology (no polyester fabric), 
which allows for low-profile devices and delivery systems, creates superior deliverability and 
expanded procedural options. The advantage of the ADO II is that it has a very low profile and 
can be easily delivered through a 4 or 5 Fr sheath in infants. Since it has a retention disc on either 
side, it can be delivered from either end, which is especially useful in infants, and easy to track 
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through tortuous tunnel with an acute bend as in our case. Since the narrow RV end measured 6 
mm, we chose a 6 x 6 ADO II, so the mid-portion of the device snuggly fit the RV end and the 
12 mm retention disc was perfect for the 12 mm aneurysmally dilated portion of the tunnel. 
Although the anatomy of the tunnel was not suitable for transcatheter closure from the venous 
end with a regular duct occluder, which is bulky, we accomplished successful device closure 
from the aortic end with the low-profile ADO II. To the best of our knowledge, this is the first 
and only case report of ARVT with biventricular apical non-compaction to be successfully 
closed using the new ADO II device in an infant.  
 
Conclusion 
Transcatheter closure of ARVT with ADO II from the aortic end is feasible, easy, and successful. 
This case highlights that the anatomy of the tunnel and the coronary anatomy are important for a 
successful outcome of transcatheter closure. 
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Figure 1. (A) Transthoracic echocardiogram (TTE) with color Doppler  in apical five-chamber 
view shows the dilated tunnel arising from the right aortic sinus. (B) Parasternal short-axis view 
shows normal-sized left and right coronary arteries arising from the left coronary sinus. (C, D) 
TTE with color Doppler in an apical four-chamber view shows the tunnel opening into the right 
ventricle.  
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Figure 2. (A) Computed tomography angio shows the dilated tunnel arising from right sinus 
with right coronary artery and left coronary artery (branching into the left anterior descending 
and left circumflex) arising from left coronary sinus. (B) Shows tunnel encircling the right 
atrium and opening  into the right ventricle. 
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Figure 3. (A) Aortic root angio in left anterior oblique (LAO) view shows the aortic tunnel with 
aneurysmally dilated proximal portion before opening into the right ventricular outflow tract. 
Both the left and right coronaries are seen arising from the left coronary sinus. (B) Check 
angiogram in LAO view shows complete closure of the tunnel with no residual shunt. Amplatzer 
duct occluder II is seen as two hyperechogenic points in the retention discs. 
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Figure  4. Transthoracic echocardiogram with color Doppler in the subcostal view shows no 
flow in the extracardiac tunnel and no residual shunt. The Amplatzer duct occluder II device is in 
situ at the end of the tunnel. 
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