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Severe	Valvular	Regurgitation:	An	Unexpected	Complication	
During	Transapical	Aortic	Valve	Implantation	Treated	Successfully	
with	the	“Valve-in-Valve”	Procedure	
Kamil Mehmet Burgazlı1-2, Ethem Kavukcu2, Ridvan Chasan1, Mehmet Bilgin3, Ali Erdoğan1 

Case Report

Introduction

In percutaneous aortic valve replacement or Transcathe-
ter Aortic Valve Implantation (TAVI), a replacement cow heart 
valve is passed through a hole in the groin by a puncture of 
the femoral artery and advanced up to the ascending aorta 
of the patient. It substitutes for a more invasive procedure 
in which the chest is opened in patients with high surgical or 
anesthetic risk.

Patients with a high surgical risk transcatheter aortic valve 
implantation (TAVI) have become an accepted alternative to 
surgical valve implantation with a comparable outcome (1, 2). 
The catheter procedure was developed in Europe, being ini-
tially performed in 2002 in France (3). It is effective in impro-
ving functioning in  patients with severe aortic stenosis.

In high-risk patients with severe aortic stenosis, transcat-
heter and surgical procedures for aortic-valve replacement 
had similar rates of survival at 1 year, although there were 
important differences in risks associated with the procedure. 
The first TAVI was performed by Alain Cribier (3), and subse-
quently thousands of TAVIs have followed. Since then many 
serious complications associated with TAVI like paravalvular 
aortic regurgitation, malposition including valve migration 
and procedure related complications have been described in 
the literature (4-7). We report a case of acute structural valve 
failure causing severe central regurgitation, which was trea-
ted with a valve-in-valve  procedure. 

Case Report

A multimorbid 77-year old female patient was referred to 
our center with severe symptomatic aortic stenosis (AS). She 
had a history of systemic lupus erythematosis, antiphospho-
lipid syndrome and hepatic cirrhosis combined with ascites. 
Echocardiography confirmed  severe AS with a valve area of 
0.6 cm2 and gradient of 108/73 mmHg. Left ventricular valve 
function was preserved (EF 61%) with increased wall thickness 
(IVS 15 mm, posterior wall 14 mm). Furthermore, an aortic 
insufficiency grade I° and a mitral insufficiency grade III° could 
be shown (Figure 1A). The patient was ranked as unsuitable 
for a surgical aortic valve implantation because of comorbidi-
ties and an Euroscore of 20. So, the patient was considered 
for TAVI and because of peripheral arterial disease we deci-
ded for a transapical procedure.

The procedure was performed under general anaesthesia 
and TEE guidance in the catheter lab (hybrid operating room) 
by a team of cardiologists and cardiac surgeons. An anterior 
left mini-thoracotomy was performed to obtain access to the 
apex of the left ventricle. After the puncture of the apex, a 
stiff guide wire was positioned through the aortic valve in the 
descending aorta. A 22-F-sheath was inserted in the left vent-
ricle and the aortic valve deployment was performed during 
rapid pacing (Figure 1B). After implantation of a 23 mm Sa-
pien Edwards valve the gradient disappeared. Unfortunately, 
a severe leak in the valve was observed (Figure 1C). After se-
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veral failed attempts with a “pig-tail” catheter to “open” the 
valve and twenty minutes of “wait and see”, we decided to 
dilate the valve for a second time but this was also unsuccess-
ful. The team decided to carry out a valve in valve procedure 
and another valve of the same size (23 mm diameter) was imp-
lanted. After re-implantation, the insufficiency  disappeared 
(Figure 1D). The postoperative period was uneventful and the 
patient was discharged at day 9.

After a follow-up of 4 weeks, echocardiography showed a 
normal function of the aortic valve with a mean gradient of 8 
mmHg and without insufficiency (Figure 2).

In the meantime, a follow up time of 2.5 years was reached 
without any further problems.

Discussion

Currently, the TAVI procedure is the only alternative for 
patients with severe symptomatic aortic stenosis who have a 
high surgical risk and cannot be considered for open heart 
surgery. Both the Core-valve and Edwards Sapien valve are 
associated with several procedure related complications. In 
addition to access site related and systemic complications 
(sepsis, stroke, tamponade), improper positioning of the val-
ve can also lead to life-threatening complications such as de-
vice embolization causing significant paravalvular or valvular 
regurgitation or even coronary obstruction, permanent heart 

block or mitral valve injury (2, 8). The differences in the rate of 
complications are related to the anatomic design of the valve 
(Edwards or CoreValve). Otherwise, paravalvular or intraval-
vular leakage is theoretically possible for both principles of 
implantation. The mechanism of successful TAVI involves pus-
hing the native valve against the aortic annulus and wall. Due 
to the distribution of calcium this occurs unevenly, leading to 
small areas of paravalvular leak, most of which have little clini-
cal significance. However, paravalvular leak can be significant 
necessitating the implantation of a second valve (9). A recent 
study with Core valve by Sherif et al. (10) showed that the 
probability of significant aortic regurgitation rose as the angle 
of the axis of the left ventricular outflow tract to the axis of the 
ascending aorta increased. In this study, regurgitation risk was 
lowest when the device was implanted at a depth of 10 mm 
below the noncoronary cusp. In rare cases acute regurgitation 
may result from pressure on a bioprosthesis cusp by a guide-
wire as reported by Al-Attar et al. (11). As mentioned abo-
ve, several catheter manipulations were unsuccessful in our 
case so that we believe the valvular insufficiency was due to 
structural valve failure and not to improper positioning as the 
regurgitation disappeared after the implantation of a second 
valve in the same position. 

In our opinion, TAVI will become a standard procedure in 
the next decade. The good results of TAVI procedure compa-
red with standard conventional surgery procedure (20% better 
1 year survival) published in 2010 encourage expansion of the 
indication (12). 

Conclusion

Valve-in valve procedure with the same or a different 
system may be a life saving option in the setting of acute 
valvular or paravalvular regurgitation during percutaneous or 
transapical TAVI procedure.
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Figure 2. Echocardiography showed the aortic valve with a 
mean gradient of 8 mmHg and without insufficiency 

Figure 1. Fluoroscopic views (left anterior descendent, LAO 
30°). A-D: see explanation a) Coronarangiography with se-
vere aortic stenosis and aortic insufficiency grade I° before 
TAVI (white star shows regurgitating contrast medium)  
b) Transapical Edwards-Sapien Valve during implantation 
(see white arrow) c) First control coronarangiography after 
first valve implantation showed a severe leak in the valve 
with severe regurgitation (see white star) d) Second control 
coronarangiography after valve-in-valve implantation with 
very little regurgitation (see white star)
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