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Abstract 
Aortic regurgitation (AR) is common after aortic balloon 

valvuloplasty in children, and it has been associated with large 

balloon/annulus ratio, abnormal valve morphology, and aortic 
valve prolapse. We present a rare case of severe AR after aortic 
balloon valvuloplasty due to aortic strands rupture, causing pro-
lapse of the co-joined cusp. These findings were identified by 3D 
echocardiography, highlighting the importance of this imaging 
technique even in pediatric patients. 

Introduction 
Aortic regurgitation (AR) is one of the possible complications 

of aortic balloon valvuloplasty in pediatric patients. The progres-
sion from mild to moderate/severe AR seems to occur at a steady 
rate over time, with 65% freedom from moderate or severe AR at 
the 5-year follow-up reported in some studies [1,2]. Valve mor-
phology and intra-operative factors, such as large balloon/annulus 
ratio, have been associated with the development of AR [3]. Here, 
we present a rare case of severe AR after aortic balloon valvulo-
plasty in a pediatric patient due to aortic strands rupture. 

Case Report 
We describe the case of a child with a severely stenotic bicus-

pid aortic valve (BAV) who underwent aortic balloon valvuloplas-
ty and developed significant AR. She came to our attention 
because of an abnormal structure identified in the ascending aorta 
during an echocardiographic control. We performed a 2D echocar-
diogram, which showed severe AR, with a mobile structure pro-
truding into the left ventricle outflow tract (Figure 1A, green 
arrow) and confirmed the presence of a hyperechogenic structure 
at the level of the ascending aorta (Figure 1B, yellow arrow). To 
better investigate the nature of this finding, 3D echocardiography 
was performed, and it allowed the visualization of ruptured aortic 
strands, causing prolapse of the co-joined cusp (Figure 2, green 
arrows and yellow stars). 

Discussion 
Knowledge about aortic fibrous strands is sparse. They are 

described both in patients with BAV and tricuspid AV and are 
more common in Asian countries and males [4-6]. 

Since during embryogenesis, the aortic valve comes from 
bulges projecting towards the ventricle, it has been hypothesized 
that fibrous tissue persists between the aortic valve and the aortic 
wall [4,6], maybe with the function of valve suspension [1]. In 
addition, autoptic data on fenestrations in aortic valves showed the 
presence of a network of strands also connecting fenestrations 
among semilunar cusps [7]. 
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AR due to fibrous strands rupture is rare and can involve 
strands connecting fenestrated cusps [8], or strands between the 
aortic wall and the cusps [6,9]. In the latter situation, fibrous 
strands rupture has been mostly described in the right and noncoro-
nary cusps [10]. The cases reported in the literature occurred in 
adults or elderly patients, where hypertension and degeneration of 
tissues can contribute to the process [4-6,9,11]. 

AR is common after aortic balloon valvuloplasty in children, 
and it has been associated with large balloon/annulus ratio, abnor-
mal valve morphology, and aortic valve prolapse [4,12]. By con-
trast, to the best of our knowledge, no case of AR post-balloon 
valvuloplasty has been associated with strands rupture in pediatric 
patients. 

 
 

Conclusions 
We reported that, although rare, post-procedural rupture of 

fibrous stands can contribute to the mechanism of AR post-balloon 
valvuloplasty. 3D echocardiography could be a valid technique to 
identify these structures and help clinicians understand AR mech-
anisms, even in children. 
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Figure 1. 2D echocardiogram showing severe aortic regurgitation (A), and the mobile structure protruding into the left ventricle outflow 
tract (green arrow) and confirming the hyperechogenic structure at the level of the ascending aorta (yellow arrow) (B). 

Figure 2. 3D echocardiography visualizing the ruptured aortic strands.

Non
-co

mmerc
ial

 us
e o

nly



                              Case Report

band between the conjoined cusp and the ascending aorta. 
Nihon Kyobu Geka Gakkai Zasshi 1993;41:2156-9. 

  7. Foxe AN. Fenestrations of the semilunar valves. Am J Pathol 
1929;5:179-82. 

  8. Friedman B, Hathaway BM. Fenestration of the semilunar 
cusps, and functional aortic and pulmonic valve insufficiency. 
Am J Med 1958;24:549-58. 

  9. Minami H, Asada T, Gan K, et al. Aortic regurgitation caused 
by rupture of the abnormal fibrous band between the aortic 
valve and aortic wall. Gen Thorac Cardiovasc Surg 2011;59: 
488-90.  

10. Akiyama K, Hirota J, Taniyasu N, et al. Pathogenetic signifi-
cance of myxomatous degeneration in fenestration-related 
massive aortic regurgitation. Circ J 2004;68:439-43. 

11. Ishige A, Uejima T, Kanmatsuse K, Endo M. Giant fenestration 
and fibrous strand rupture of aortic valve without massive 
regurgitation. J Cardiol Cases 2012;5:e163-5. 

12. Sholler GF, Keane JF, Perry SB, et al. Balloon dilation of con-
genital aortic valve stenosis. Results and influence of technical 
and morphological features on outcome. Circulation 
1988;78:351-60.

                                                                    [Monaldi Archives for Chest Disease 2024; 94:2713]                                                  [page 289]

Non
-co

mmerc
ial

 us
e o

nly




