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Retrograde approach for percutaneous closure
in a patient with ruptured sinus of Valsalva

Sinüs Valsalva yırtılması olan bir hastada
perkütan kapama için geriye doğru yaklaşım
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Özet– Biz bu yazıda sinüs valsalva yırtılması olan 37 ya-
şında erkek hastayı sunduk. Hasta yırtığın geriye doğru 
yaklaşımla kapatılması ile tedavi edildi. İşlem 26 dakika 
içinde başarıyla sonuçlandırıldı. Biz gelecekte geriye doğ-
ru yaklaşımın öne doğru yaklaşım yerine kullanılabileceğini 
düşünmekteyiz.

Summary– In this report, we present a 37-year-old male 
with ruptured right sinus of Valsalva. He was treated by per-
cutaneous closure of the rupture using the retrograde ap-
proach. The procedure was performed successfully within 
26 minutes. We think this approach may be used in future 
instead of the antegrade approach.
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Sinus of Valsalva rupture is a rare entity, and occurs 
in the presence of sinus of Valsalva aneurysms 

(SoVAs). SoVAs are most commonly congenital in 
origin and occur in cases of infections, such as syphi-
lis or endocarditis, and degenerative and inflamma-
tory processes such as Marfan’s and Behçet’s disease.
[1,2] The aneurysms most commonly arise from the 
right coronary sinus of Valsalva and most frequently 
rupture into the right ventricle. It is estimated that 
rupture of SoVAs occurs in 40%-76% of patients.
[3,4] The traditional treatment for ruptured SoVAs is 
surgery. However, they are also amenable to percu-
taneous transcatheter closure.[5] Although the ante-
grade approach has been commonly used for closure 
of SoVAs, in this case involving a 37-year-old male, 
we closed the ruptured right sinus of Valsalva (SoV) 
without aneurysm formation using an Amplatzer duct 
occluder (ADO).

CASE REPORT

A 37-year-old male presented with complaints of 
dysnpnea, palpitation, and atypical chest pain over a 

period of 2 months. 
On physical ex-
amination, a harsh 
continuous murmur 
was noted at the left 
sternal border with-
out radiation to any 
regions. A two-dimensional (2D) with color Doppler 
echocardiography was performed and a ruptured SoV 
into the right ventricle detected. Then, a transesopha-
gial echocardiography (TEE) was planned to evaluate 
the ruptured SoV and its relation to cardiac chambers. 
This TEE verified the signs noted on the 2D echocar-
diography (Figure 1a). We searched for the underly-
ing clinical situation for rupture of SoV without aneu-
rysm formation in the patient. However, no history of 
infective endocarditis, syphilis, Marfan’s disease, or 
Behçet’s disease was found.

Procedure

The patient was taken to the catheterization labora-
tory for evaluation of the ruptured SoV and a selec-
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2D Two-dimensional
ADO Amplatzer Duct Occluder
RUD Rushkind umbrella device
SoV Sinus of Valsalva
SoVAs  Sinus of Valsalva aneurysms
TEE Transesophagial echocardiography



tive coronary angiography was performed. Normal 
coronary artery morphology was detected. Then, an 
aortography was performed to confirm echocardio-
graphic findings, and a ruptured right SoV draining 
to the right ventricle was detected (Figure 1b). After 
taking angiograms, we attempted closure of the rup-
tured SoV. The procedure was performed under se-
dation using diprivan. After sedation, the TEE probe 
was introduced and the procedure performed under 
TEE-guidance. Firstly, a 6 Fr JR catheter was passed 
into the right ventricle using a hydrophilic guide wire 
(Terumo Corp., Tokyo, Japan). In the second step, the 
hydrophilic guide wire was exchanged for a 0.038 

inch x260 cm guide wire for a 9 Fr delivery sheath. 
This was passed into the right ventricle through the 
ruptured side of the SoV and the JR catheter pulled 
back. The floppy segment of guide wire was delivered 
into the right ventricle. The delivery sheath was passed 
through the defect region into the right ventricle over 
the guide wire. The guide wire was pulled back and 
the sheath crossed the defect. An ADO II device with 
its delivery system was introduced through the sheath. 
The disc on the right ventricle side was initially re-
leased, and after confirming its correct position on 
both the TEE and flouroscopy, the aortic end was re-
leased by withdrawing the sheath further (Figure 2a). 
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Figure 1. (A) An image of transesophageal echocardiography (TEE). On color Doppler imaging significant 
shunt from right sinus of Valsalva into right ventricle was found. (B) Aortography showed significant shunt 
between sinus Valsalva and right ventricle. The defect diameter of 5.6 mm was measured by aortography.
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Figure 2. (A) The optimal device position was confirmed on 69 degrees of short axis. On this image, no 
aneurysmatic dilatation was seen on the right sinus of Valsalva. (B) The aortic end was released after con-
firming no shunt had occurred by TEE-guidance.
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Prior to final release of the device, the position and 
residual shunt were revaluated by TEE and no shunt 
was seen (Figure 2b). The device was deployed suc-
cessfully, and following its deployment, aortogra-
phy and left ventriculography were done. No shunt 
was seen on angiograms. The procedure time was 26 
minutes and flouroscopic time was 12 minutes. The 
patient was discharged uneventfully one day later on 
oral treatment of 100 mg of aspirin daily. At a 2-year 
follow-up, no residual shunt, embolization, infective 
endocarditis, or aortic regurgitation were noted.

DISCUSSION

SoV rupture most commonly occurs when aneurysm 
formation develops. However, it may exist without 
aneurysm formation in case of infections such as en-
docarditis. In this paper, we presented an unusual rup-
tured SoV without aneurysm formation which was re-
paired using the retrograde approach with single-side 
femoral access.

The traditional treatment of SoVAs has been sur-
gical repair. The operative mortality is less than 2%, 
with long-term survival from reoperation at 88% at 
14 years.[6] Indications of surgical repair depend on 
the location of the SoVA, and whether there has been 
rupture. Percutaneous closure of ruptured SoVAs 
was first described by Cullen et al.[7] in a patient with 
recurrent rupture after prior surgical repair using a 
Rushkind umbrella device (RUD). Fedson et al.[8] first 
described using an ADO in a patients with type IV 
SoVA.

Arora et al.[9] reported eight patients with ruptured 
SoVA repaired by transcatheter closure, using RUD 
in two patients and various Amplatzer devices in six. 
They closed the SoVA in all with the antegrade ap-
proach by obtaining arteriovenous ring and the proce-
dure was performed successfully in all eight patients. 
They reported no device embolization, residual shunt, 
infective endocarditis, or aortic regurgitation in seven 
patients with 2-96 months follow-up.

In current literature, the antegrade approach is 
most commonly described. There is only one report 
describing the retrograde approach in percutaneous 
closure of a ruptured SoVA.[10] In that report, Ja-
rananganath et al. firstly tried to close a ruptured right 
SoVA using the antegrade approach with an ADO de-
vice. However, the procedure was unsuccessful and 
the device embolized into the descending aorta soon 

after deployment and was retrieved using a Goose 
Neck Snare. A few days later, they closed the ruptured 
SoVA using the retrograde approach successfully with 
a muscular ventricular septal defect patch occluder. In 
that report, they punctured both two femoral arteries: 
one for the delivery sheath and one for aortography 
to evaluate residual shunt before releasing the aortic 
end of the device. They concluded that the retrograde 
approach was both safer and quicker than the conven-
tional antegrade approach.

The ADO II device has symmetric discs on both 
sides. Thus, it is suitable only for defects not greater 
than 6 mm. When the defect is larger, non-symmetric 
devices like the ADO device must be used.

In the case reported here, we repaired a ruptured 
right SoV using the retrograde approach with an ADO 
II device. The procedure time was 26 minutes. We 
used single-side femoral access just for the delivery 
sheath. Location of the device was evaluated by TEE 
and flouroscopy and residual shunt was evaluated by 
color Doppler imaging.
Conclusion

In our opinion, the retrograde approach for percuta-
neous closure of a ruptured SoV may be both safer 
and quicker than the antegrade approach. However, 
because of a lack of long-term follow-up results such 
as rate of embolization or residual shunt, we do not 
have enough data to evaluate its inferiority or superi-
ority over the antegrade approach. As is well known, 
residual shunt carries a risk of hemolysis and infec-
tive endocarditis, and therefore, technically, one must 
try to achieve complete occlusion to eliminate those 
risks.
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