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Abstract: 

Device closure of isolated ventricular septal defect is taking precedence over surgical closure in current era. However, 

device closure in perimembranous and subarterial VSD is complicated by procedural acute aortic regurgitation. In 

this report we found late aortic regurgitation after four years of device closure of ventricular septal defect. This 

incident needs one to reconsider the choice of device in patients with perimembranous or subarterial ventricular 

septal defect as the rim of the occluder device is near the aortic cusp.  Early intervention after the development of 

significant aortic regurgitation is beneficial for the patient. 
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Introduction 

Ventricular septal defect is the commonest congenital anomaly requiring 

surgical intervention. As transcatheter interventions have been advanced, 

device closure is used for most isolated VSDs. Immediate post-procedural 

complications of device closure include aortic regurgitation, right bundle 

branch block, residual shunt and device emboli. [1,2] Late onset of aortic 

regurgitation has been mentioned in literature and this mandates finding 

patients who are at risk of developing it.[3] This case report is of a patient 

who developed late aortic regurgitation due to perforation of the right 

coronary cusp following VSD device closure. High index of suspicion for 

aortic valve injury is necessary for patients with device closure 

developing late aortic regurgitation. This also mandates analyzing and 

deferring patients who are at risk. [4]  

Ethical Statement 

Patient’s guardian had been informed about the nature of study. Informed 

written consent has been obtained for the publication of the case. 

Approval of the Institutional review board has been obtained.  

Case Summary 

A twelve-year-old boy was referred to surgical outpatient clinic after 

noticing new aortic regurgitation (AR) of moderate severity in a follow-

up transthoracic echocardiogram after VSD device closure. Patient had 

undergone VSD device closure 4 years back with amplatzer duct occluder 

(10/8mm). There was no AR in the previous follow-op echocardiography. 

Suspecting the device to be the culprit for the new onset significant aortic 

regurgitation patient was admitted for surgical retrieval of the device with 

VSD patch closure and repair/replacement of aortic valve.  

Pre-operative transthoracic echocardiogram showed VSD device in-situ 

with no residual leak with moderate aortic regurgitation with any 

impingement of the aortic cusps.  

After standard anesthesia and lines placement, transesophageal 

echocardiography (TEE) was done. The findings were similar to the pre-

operative echo. After establishing cardiopulmonary bypass and 

cardioplegic arrest, right atriotomy was done. Device was in-situ. (Figure 

1) Oblique aortotomy was done. There was a 4x4 mm perforation in the 

right coronary cusp (RCC). (Figure 2) 

VSD device was carefully extracted through right atrial approach. The 

ventricular septal defect was closed with PTFE patch. The perforation in 

the RCC was patched with pericardium. After weaning off bypass, there 

was no aortic regurgitation in TEE. Postoperative hospital stay was 

uneventful. Three months follow-up showed no aortic regurgitation in 

transthoracic echocardiography. 
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Figure 1: Intra-Operative Image with Device in-Situ 

 

Figure 2: Perforation of Right Coronary Cusp 

Discussion 

Isolated congenital ventricular septal defect can be treated either 

surgically or by percutaneous transcatheter approach. As studies have  

shown low mortality and morbidity with the percutaneous approach, 

device closure of VSDs has been gaining more attention. [4,5] With the 

availability of different devices, the range of closure had been expanded 

from muscular to perimembranous and subarterial VSDs. Among various 

complications associated with device closure, aortic regurgitation is  

 

considered to be rare. [6] Though retrospective studies comment on 

procedural AR leading to abandonment of the procedure, data regarding 

late AR development is scarce. [1] In this study, the patient had developed 

aortic regurgitation of moderate severity 4 years after the device 

implantation with only mild AR in prior annual follow-up. This late 

development of AR due to perforation of right coronary cusp (RCC) is 

unusual. There are reports of involvement of RCC after device closure 

either diagnosed incidently for management of hematuria or IE. [3,7] In 
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patients with perimembranous VSD, subaortic rim is short or deficient. 

This increases the risk of immediate aortic insufficiency after device 

placement. Late aortic regurgitation should prompt the physician to rule 

out cusp-related etiology to plan for early intervention.  

Early management of aortic regurgitation should be done to prevent the 

detrimental effect of volume overload in left ventricle. This also decreases 

the possibility of replacement of aortic valve, when repair can be done at 

early stage [7]. 

Timely intervention on this child saved him from further damage to the 

aortic valve cusps, which might have resulted in aortic valve replacement 

otherwise. 

Conclusion  

Device closure of VSD has negated the complications related to 

cardiopulmonary bypass. However, the short distance between the VSD 

device in perimembranous position and right coronary cusp might 

increase the risk of aortic regurgitation due to cusp injury. A study 

involving the size of the perimembranous VSD, choice of device and its 

outcome in terms of aortic regurgitation would be beneficial for proper 

patient selection. Once the device is inserted, patient should be closely 

monitored and intervened if needed. 
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