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Management of Recurrent Paravalvular Leakage in a 
Very High-Risk Patient: A Case Report
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Interventional device closure has emerged as a less invasive alternative to surgery in the management of para-
valvular leakage. However, this procedure involves various problems such as a high probability of residual leakage 
or hemolysis. Here, we report a case of residual paravalvular leakage despite two attempts at interventional closure 
in a patient with a history of four previous mitral valve replacements. The fifth operation for the primary repair of 
paravalvular leakage was performed successfully. Careful evaluation before the procedure and specially designed 
devices are essential for the interventional treatment of paravalvular leakage. Surgery can be performed adequately 
in the management of paravalvular leakage even in high-risk patients.
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CASE REPORT

A 71-year-old male was admitted due to progressive dysp-

nea associated with severe paraprosthetic mitral regurgitation. 

The patient had previously undergone four mitral valve re-

placements (MVRs) before this admission. The first two oper-

ations had been performed in another hospital at the age of 

38 years and 49 years, respectively. Two years before, he had 

been referred to our hospital for the management of para-

valvular leakage 20 years after the second operation, at which 

he had undergone third MVR using a mechanical prosthesis 

(ATS, 33 mm; ATS Medical Inc., Minneapolis, MN, USA) 

through right mini-thoracotomy. Twelve months after the 

third surgery, the patient again had undergone fourth MVR 

using a bioprosthesis (Hancock II, 33 mm; Medtronic Inc.) 

due to prosthetic valve infective endocarditis (PVIE).

From six weeks following the surgery, the patient experi-

enced progressive dyspnea while receiving postoperative anti-

biotic treatment for PVIE. Immediate echocardiography reported 

recurrent severe paraprosthetic regurgitation. Transcatheter de-

vice (Amplatzer Vascular Plug II, 10 mm; St. Jude Medical, 

St. Paul, MN, USA) closure was attempted for the manage-

ment of paravalvular leakage, but severe remnant leakage was 

observed in the follow-up echocardiography (Fig. 1A, B). The 

second attempt at device closure (Amplatzer Vascular Plug II, 

12 mm; St. Jude Medical) was made, which successfully 

eliminated symptoms while leaving only mild paraprosthetic 

regurgitation (Fig. 1C). After discharge, however, the remnant 
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Fig. 1. (A) Enhanced computed tomography findings and (B) three-dimensional transesophageal echocardiography after the first attempt at 
transcatheter device closure. Remnant paravalvular leakage (arrow) and the vascular plug device (*) that was inserted in the first attempt 
can be seen. (C) Three-dimensional transesophageal echocardiography shows two vascular plug devices: the first device (*) and the second 
device (**).

Fig. 2. Right thoracotomy was extended to upper partial sternot-
omy for aortic cross-clamping.

leakage had progressively increased to a severe degree at the 

follow-up echocardiography, which was accompanied by the 

reappearance of severe heart failure symptoms. Furthermore, 

severe anemia in need of repetitive blood transfusion and de-

velopment of renal insufficiency related to paraprosthetic he-

molysis had gradually aggravated after re-admission. There-

fore, the fifth operation was regarded as inevitable, and was 

finally undertaken 15 months after fourth MVR.

The surgical approach was attempted through a right thor-

acotomy; however, severe extensive periaortic adhesion pre-

cluded aortic clamping by this approach. Then, the incision 

was extended to an upper partial sternotomy, and the aortic 

cross-clamping site was finally secured (Fig. 2). Multiple lung 

lacerations and consequent severe pulmonary hemorrhage oc-

curred during the adhesiolysis, by which the mitral valve 

(MV) exposure was barely achieved through right atriotomy 

and atrial septostomy. The sewing ring of the prosthetic MV 

was partially detached from the posterior annulus, forming a 

crescent shape defect, and the two vascular plugs were un-

stably placed on the dehiscence, leaving a residual defect.

After removing the vascular plugs, we decided to repair the 

defect instead of replacing the prosthetic MV because the rest 

of the sewing ring was well covered with a neointimal for-

mation and the detached annular calcification was not severe. 

Primary repair of the paravalvular leakage was performed 

with multiple pledgeted reinforced sutures on the detached 

site of the sewing ring. After the closure of interatrial septos-

tomy and right atriotomy, intraoperative transesophageal echo-

cardiography showed no remnant paravalvular leakage.

Although cardiac function was sufficient for weaning from 

cardiopulmonary bypass (CPB), the actual weaning failed due 

to respiratory failure attributable to severe lung laceration and 

massive hemorrhage (Fig. 3). Consequently, venovenous-type 
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Fig. 3. Immediate postoperative chest radiograph. Venovenous-type 
extracorporeal membrane oxygenation was applied due to respira-
tory failure attributable to severe lung laceration and massive 
hemorrhage.

extracorporeal membrane oxygenation (ECMO) was applied; 

CPB weaning was then successfully achieved. The patient 

was successfully weaned off ECMO after 7 days of support. 

Acute renal failure requiring renal replacement therapy was a 

complication faced during the ECMO support; this therapy 

was eventually discontinued after 24 days as the renal func-

tion recovered to normal levels. On the echocardiographic fol-

low-ups performed immediately and at 1 month and 2 months 

after the surgery, neither residual paravalvular leakage nor an 

abnormal intracardiac flow was observed. The patient was 

discharged on postoperative day 61 with complete resolution 

of heart failure symptoms and hemolytic anemia.

DISCUSSION

Paraprosthetic regurgitation is a rare complication after 

heart valve surgery, but once significant leakage happens, it 

may result in serious complications such as congestive heart 

failure, hemolysis, and end-organ damage, ultimately hamper-

ing the patient outcomes. Repeated surgical correction has 

been the traditionally accepted treatment modality for para-

prosthetic regurgitation, and the current practice guidelines al-

so recommend surgery for the treatment of this complication 

for patients in whom it is feasible [1]. For high-risk patients, 

however, surgical correction may be associated with serious 

morbidity and mortality caused by the surgery itself [2]. In 

this regard, transcatheter device closure has recently emerged 

as a less-invasive alternative to surgical therapy [3,4].

After the first clinical experience of the transcatheter clo-

sure of paravalvular leakage was introduced in 1992 [5], mul-

tiple case reports have confirmed its feasibility in selected 

patients. However, this procedure has been reported to be as-

sociated with various problems. For instance, residual leakage 

was observed in 10 out of 11 sites of device implantation in 

a series of 11 patients [6]. Furthermore, even when the de-

gree of regurgitation is reduced, there are concerns regarding 

the significant hemolysis following the procedure [7].

The present case was regarded as technically challenging 

with a high projected risk of mortality because of multiple 

previous surgeries and past PVIE. The inflammatory changes 

and consequent tissue fragility owing to infective endocarditis 

resulted in recurrent prosthetic valvular detachment. The cur-

rent recurrence of paravalvular leakage might also be attribut-

able to the sequelae of past PVIE. Therefore, surgical correc-

tion of paravalvular regurgitation did not seem to be the best 

approach at the initial presentation; rather, the other treatment 

modalities such as heart transplantation or transcatheter device 

closure were regarded more feasible approaches. Transcatheter 

closure of paravalvular leakage was attempted twice using the 

Amplatzer Vascular Plug II, which was not designed for this 

purpose. This is because the Amplatzer Vascular Plug III (St. 

Jude Medical), developed for the purpose of paravalvular 

leakage blockade, has thus far not been commercially avail-

able in South Korea. The cylindrical shape of Amplatzer 

Vascular Plug II appeared to shear the crescent-shaped ring 

dehiscence by its innate radial expansion force, which gradu-

ally enlarged the dehiscence of the sewing ring with the dy-

namic beating of the heart. As a result, the degree of para-

prosthetic regurgitation increased progressively; this was ac-

companied by the reappearance of severe heart failure symp-

toms and paraprosthetic hemolysis.

Strict selection of the subject patient and precise under-

standing of the defect shape and size should precede the 

transcatheter device closure of paravalvular leakage. Further-

more, specially designed devices are definitely essential for 
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compactly plugging the defects. In the present case, however, 

inappropriate application of the closure device and a subsequent 

mismatch between the defect and the device resulted in proce-

dural failure as well as serious complications. However, the pa-

tient was successfully treated with surgical therapy without 

morbidity. In conclusion, even in high-risk patients, repeated 

surgical correction may be a feasible and acceptable ther-

apeutic option in the management of paravalvular leakage.
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