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In 1963, Levy and colleagues [1] precisely introduced the term 
“aortico-left ventricular tunnel” (ALVT), a rare congenital cardiac 
paravalvar communication extending from the lumen of aorta 
above sinotubular junction to the cavity of left ventricle (Figure 1). 
Subsequently, Hovaguimian and colleagues [2] proposed a classification 
based on local anatomic findings of ALVT as follows: 

Type I: A slit like aortic orifice without valvular distortion.

Type II: A larger, oval shaped aortic orifice with an extracardiac 
aneurysmal tunnel.

Type III: An oval aortic orifice with a septal (intracardiac) 
aneurysmal tunnel.

Type IV: A combination of type II and III.

The incidence of ALVT ranges from 0.03% to 0.46% of congenital 
heart disease [3-5]. To date, more than 200 cases has been reported 
around the world since the first case reported by Levy and colleagues. 

The clinical presentations can range from subtle symptom, congestive 
heart failure, sudden death to even intrauterine death [6,7]. The 
variabilities of clinical presentation result from hemodynamic 
changes depending on the size of tunnel diameter, the severity of 
compression of coronary arteries or narrowing of ventricular outflow 
tract [8]. Retrograde diastolic blood turbulence passing through the 
tunnel contribute to congestive heart failure eventually [9]. The right 
ventricular outflow tract obstruction is owing to the right ventricular 
infundibulum which is close to the sinus of Valsalva suppressed by the 
end of aneurysmal tunnel [10]. Heart failure and aortic regurgitation 
often present in the first year of life, however, there are a variation 
of clinical presentations in different age groups [11,12]. Up to half 
patients might have associated cardiac anomalies, mainly composed of 
coronary artery anomalies and valve abnormalities [3,11,13].

The aspect of differential diagnosis, several congenital heart defects 
should be carefully ruled out. The septal defect such as aortopulmonary 
window or ventricular septal defect with aortic regurgitation, aortic 
sinus pathology including ruptured aneurysm or fistula, coronary 
artery fistula, common arterial trunk with valvular regurgitation, patent 
ductus arteriosus (PDA), aortic valve stenosis and regurgitation, and 
even the cerebral arterio-venous malformation need to be distinguished 
based on presenting similar clinical features [13,14]. 

By auscultating the heart, “to-and-fro murmur” is often heard when 
the tunnel exists. This abnormal heart sound could be mimicked by 
tetralogy of Fallot with absent pulmonary valve, coronary artery fistula 
or patent ductus arteriosus. Thus, a complete differential diagnosis 
should also be considered based on heart auscultation [14,15]

Recent years, it has been highlighted the importance of prenatal 
image development and advanced knowledge of ALVT placed on early 
diagnosis. There are some invasive and non-invasive tools for us to 
diagnose and locate the tunnel if ALVT is suspected [13] and nearly 80% 
accuracy rate of the ultrasound diagnosis has been reported [16]. The 
echocardiography is the convenient and cost-effective way compared 
with other imaging modalities and can be arranged in intrauterine life 
by fetal echocardiography to detect the lesion reliably after 18 weeks 
of gestation [17]. Combined with different techniques including 

Figure 1. Aortico-left ventricular tunnel (ALVT), a very rare congenital cardiac 
malformation, communicates from the ascending aorta to the left ventricle which bypasses 
the aortic valve and rarely enters ventricular septum. AO: Aorta; RV: Right ventricle; LV: 
Left ventricle.
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color-doppler, two-dimensional (2D) or real-time three-dimensional 
(3D) can help physicians diagnosing and evaluating the severity of 
ALVT [13]. When transthoracic echocardiography window is poor, 
transesophageal echocardiography (TEE) could be considered [10]. 
TEE is demonstrated preoperatively and intraoperatively to detect the 
morphology of ALVT and function of valves within a single transducer 
in both 2D and real-time 3D techniques. The latter was regarded as an 
important adjunct to the standard 2DTEE examination when making 
decisions for management or intraoperation, and even predicting 
outcomes are considered [12,18]. Although the magnetic resonance 
angiography can provide more details about the relationships of the 
tunnel to adjacent cardiac and mediastinal structures, it’s not popular 
in clinical use despite non-invasive [13,15]. On the other hand, cardiac 
catheterization is considered when associated defects or coronary 
arterial origins cannot be well delineated by noninvasive examinations 
[13,19]. Nevertheless, ultrasound should it be the first choice in small 
infant to prevent unnecessary radiation exposure.

The etiology of ALVT is poor understanding. The potentially 
underlying mechanisms to elaborate the pathogenesis were proposed 
as follows: coronary artery anomalies, fragility of the intercommissural 
line, abnormalities of the distal part of bulbus cordis, early or intrauterine 
rupture of Valsalva sinus aneurysm, early aortic dissection similar to 
connective tissue disease such as Marfan syndrome, or a remnant of the 
fifth aortic arch [2,20]. Surgical intervention is recommended as soon 
as possible after diagnosis is made because of high medically-treated 
mortality, even in asymptomatic patients [3]. The surgical aim is not 
only to reduce the impact of turbulence caused by the to-and-fro blood 
but also to preserve the coronary and heart circulation and strengthen 
the aortic wall [13,21]. We found that direct suture has a higher risk 
of postoperative AR caused by aortic valve distortion [11]. Honjo and 
co-workers showed remarkable results in small infant receiving patch 
closure because of minimal effect on aortic valve [22]. Early surgical 
outcomes are good in most cases. Nevertheless, 16-60% patients have 
residual aortic regurgitation (AR), a major concern in the postoperative 
period [22]. Postoperative AR might be secondary to damaged valve, 
congenital valve anomalies, annuloectasia, or lack of support for the 
aortic annulus [3]. 

On long-term follow-up, several studies emphasized that significant 
AR and recurrent ALVT could happen [3,23] and the requirement 
for aortic valve replacement ranges from 0% to 50% [3]. Residual 
or recurrent ALVT, another long-term follow-up concern, is a well-
recognized complication after surgical repair which might be caused 
by suture dehiscence [23,24]. Djukic and colleagues reported successful 
transcatheter closure of a residual aortico-left ventricular tunnel using 
an Amplatzer duct occluder which is a promising alternative and safe 
method for residual or recurrent ALVT to decrease surgical risk [9]. 
However, the timing and method of reoperation for these complications 
are difficult to decide for surgeons [23]. Recently, several investigators 
pointed out that the risk for the dilation of ascending aorta, even 
progression to ascending aorta aneurysm in adulthood [25-28]. Long-
term hemodynamic burden, connective tissue disease or congenital 
valve abnormality might be the factor in the pathogenesis of the 
dilation of ascending aorta, but the etiology remains unclear nowadays 
[25-28]. In some cases, ascending aorta replacement was performed 
in order to prevent aortic rupture or dissection [25-28]. Based on 
the chronological sequence in the long-term outcome after repaired 
ALVT, regular surveillance imaging follow-up is recommended for 
repaired ALVT.

In summary, early diagnosis and surgical intervention are important 
for the patient with ALVT. While postoperative AR and recurrent 

ALVT are well-known for their concern, the aneurysmal formation 
of ascending aorta should also be kept in mind during their long-
term follow-up. The appropriate timing to correct these problems is 
difficult to decide for surgeons because of associated cardiac anomalies 
and the risk of reoperation. Of key importance is that postoperative 
regular imaging follow-up is recommended in order to detect earlier 
the aforementioned complications. 
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