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 The clinical use of bioprosthetic valves in the treatment of valvular heart 
disease has been growing during the past 2 decades.  

 At the same time, there is an expanding population of complex and high-risk elderly 
patients who require redo operations because of bioprosthetic valve dysfunction. 

Valve in Valve for degenerative bioprosthetic valve 
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 The operative mortality for an elective redo aortic valve surgery  
ranged from 2% to 7%, but the risk in high-risk and non-elective patients  

may increase to > 30%. 

With time, bioprosthetic tissue can be expected 
to deteriorate and eventually fail. 



stented 

stentless 
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Various bioprostheses 
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The labeled valve size ≠ inner base ring diameter! 

The manufacturer’s labeled valve size (in millimeters) does not match the inner 
base ring diameter or any significant hemodynamic-related dimension of the valve.  
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Valve tissue 

Calcium, 
pannus, etc.  

Rigid ring 

The true inner diameter is 
much smaller than that 

measured, and the inner 
surface is much more  

slippery than that of the 
native valves !!  



App for transcatheter VIV 
measurements  



App-derived vs. CT-derived measurements   
M91, admitted for Fc III heart failure,  

underwent Medtronic Hancock II, 21mm, implantation 11 yrs ago   

Trans- prosthetic  AV MPG=30mmHg , PPG= 57mmHg; estimated AVA= 0.9cm². 



The device chosen matters,  
specially in smaller surgical valves! 



The implantation depth matters! 



The implantation depth should not <2mm below 
the valve stent under fluoroscopy ! 

2mm~3mm 

Considering the thickness of  the covering cloth 
(suture ring) on the base ring. 



Transcatheter VIV is feasible and safe in high-risk & 
inoperable patients for redo surgery. 

Aortic  Valve-in-valve Mitral Valve-in-valve 



Before After 

TAVI for failed aortic bioprosthesis 
Medtronic CoreValve 



Before During After 

Edwards Sapien XT 

TAVI for failed aortic bioprosthesis 







 Device retrieval was attempted in 10.3% of self-expandable 
procedures. 
 

 A second transcatheter device was implanted in 5.7% of the 
total patients (self-expandable, 7.5% vs. balloon-
expandable, 4.1%; P = .05), which is significantly higher 
than those in the CHOICE randomized trial (self-expandable, 
5.8% vs. balloon-expandable, 0.8%). 



Final AoG after  
CoreValve-in-CoreValve 

Pop out of the first  
26mm CoreValve   

M89, with dysfunctional aortic bioprosthesis and severe AR  
 

Baseline aortogram 

Final implant 
depth = 6-7mm 

TAVI for failed aortic bioprosthesis 



23 cases in 5 years 



M 82, presented with progressive dyspnea for 4 months, Fc III-IV, 
due to dysfunctional mitral bioprosthesis 

Before During After 

Most of the reported series used Edwards SAPIEN  
balloon-expandable valve for TM VIV. 

TAVI for failed mitral bioprosthesis 



Life-threatemog complication of  
transcatheter mitral VIV – LVOT obstruction 



Advantage of using Lotus valve  
for Transcatheter mitral VIV 

Retrievable and 
repositionable 
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Radiographic appearance of  
stented bioprosthesis  

The waist and 

marker can tell 

you where the 

Lotus is ! 

Correct positioning and deployment of transcatheter valves during a TAV-in-SAV procedure 
requires correct radiographic recognition of stented bioprostheses. 



F 78, presented with progressive dyspnea for 3 months, Fc III-IV 

Transcatheter valve-in-valve for  
failed mitral bioprosthesis with Lotus valve 

Baseline TEE 



v in v_A590876_11 

Positioned a little high in LA 

Transcatheter valve-in-valve for  
failed mitral bioprosthesis with Lotus valve 



After final releasing, TEE demonstrated  
good positioning of the Lotus valve 

Re-sheathed and  
re-positioned 

Transcatheter valve-in-valve for  
failed mitral bioprosthesis with Lotus valve 



 29 Valve-in-valve implantations were performed in 28 patients 
(mean STS = 7%, mean Logistic EuroScore = 25) between 2014 to 
Apr. 2017. 

Transcatheter valve-in-valve for failed  
aortic and mitral bioprostheses @ CHGH 

 Failed valves were aortic (n=12) or mitral (n=17) bioprostheses.  



Transcatheter valve-in-valve for failed aortic 
bioprosthesis @ CHGH (N=12) 

 Modes of bioprosthesis failure were stenosis (n = 4),                                         
regurgitation (n = 7), and combined (n = 1). 

 Implantation was successful with immediate restoration of 
satisfactory valve function in all patients.  

 No patient had more than mild regurgitation after implantation.  
 No patients died during the procedure.  

 A second transcatheter device was implanted in 2 of the 7 patients 
using self-expandable CoreValve, but none in the Sapien cases. 



Transcatheter valve-in-valve for failed mitral 
bioprosthesis @ CHGH (N=15) 

 Modes of bioprosthesis failure were stenosis (n = 3),                                         
regurgitation (n = 7), and combined (n = 6). 

 Implantation was successful with immediate restoration of 
satisfactory valve function in all patients.  

 No patient had more than mild regurgitation after implantation.  
 No patients died during the procedure. No patient needing a second 

device. 



Cumulative clinical outcomes of Transcatheter 
VIV @ CHGH (N=28) 

 
Adverse outcomes 

At a median follow-up of 
187 days, n (%) 

All cause mortality 2 (7.1) 

Major disabling  stroke  0 (0) 

Non fatal myocardial infarction 0 (0) 
 

Acute Kidney injury 0 (0) 

Major bleeding 0 (0) 

Vascular access injury  0 (0) 

New permanent pacemaker 
implantation  

3 (10.7) 



At baseline, all patients but two were in NYHA functional class III or IV;  
at a median follow-up of 187 days, 24/26 (92.3%) of surviving patients had good 

functional status (NYHA class I/II).  

Significant improvement of  
functional status was observed 



Conclusions 
 Valve-in-valve (VIV) implantation can be considered as an 

acceptable alternative to re-do open heart surgery for 
elderly high-risk surgical patients with bioprosthetic 
degeneration. 

 Proper sizing, selection of appropriate devices, and 
precise implantation depth are the keys to success in 
transcatheter VIV procedures.   

 However, longer term follow-up and head-to-head 
comparisons will be needed to establish the true role of 
VIV implantation for dysfunctional bioprosthesis and the 
roles of different devices for this application.  
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