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Sirs:

In patients who require surgical heart valve replacement, 
bioprosthetic heart valves (BHVs) are frequently utilized 
as the treatment of choice. As life expectancy is constantly 
growing, valve durability becomes more important and 
structural valve deterioration needs to be therapeutically 
addressed. Transcatheter aortic valve-in-valve replacement 
(ViV-TAVR) is increasingly considered for the treatment of 
patients with degenerated aortic valve prostheses.

More recently, valve-in-valve transcatheter mitral valve 
replacement (ViV-TMVR) has emerged as a treatment 
option for patients with symptomatic severely degenerated 

bioprosthetic valves with high risk for redo cardiac surgery 
[1].

Concomitant degeneration of aortic valve (AV) and mitral 
valve (MV) prostheses might occur more frequently as the 
population ages. In these patients, progressive structural 
valve deterioration of both valves may have cumulative 
effects on circulation and may rapidly cause severe conges-
tive heart failure and left atrial thrombus formation. Cur-
rently, a considerable proportion of these patients are not 
suitable for redo cardiac surgery.

Therefore, urgent simultaneous double valve replace-
ment might be required. While previous investigators have 
reported simultaneous ViV-TAVR and ViV-TMVR in 
patients via a transapical access with balloon-expandable 
valves [2, 3], data on transfemoral access route with the 
optimal treatment strategy is limited. We report a case of 
successful transfemoral simultaneous ViV-TAVR and ViV-
TMVR in degenerated bioprosthetic valves.

An 85-year-old male patient was presented with symp-
tomatic dyspnea NYHA class IV and unstable angina to 
our emergency department. Clinical examination revealed 
signs of low forward cardiac output with pulmonary and 
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peripheral edema. The patient was stabilized by i.v. diuretic 
therapy and oxygen support. Past medical history comprised 
atrial fibrillation, hypertension, chronic kidney disease and a 
history of prior strokes. At the age of 72 concomitant surgi-
cal septal myectomy and bioprosthetic mitral (Carpentier-
Edwards Perimount 31 mm) and aortic valve (Carpentier-
Edwards Perimount 23 mm) replacement for severe mitral 
regurgitation and aortic stenosis has been performed.

Transthoracic and transesophageal echocardiography 
(TOE) revealed severe bioprosthetic mitral valve stenosis 
(valvular orifice area of 0.3   cm2) and concurrent severe 
aortic valve bioprosthetic stenosis (valvular orifice area 
of 0.96  cm2 and low-flow low-gradient stenosis due to the 
severe impairment of the mitral valve prosthesis). Further-
more, left ventricle (LV) size was within normal limits with 
an impaired ejection fraction of 33%. On cardiac catheteri-
zation, no coronary artery disease was found. Computed 
tomography (CT) imaging enabled assessment of valve 
dimensions (Fig. 1). The patient had favorable anatomy 
with good transfemoral access options and no suturing of 

the atrial septum during the original surgical intervention. 
Aorto-mitral angle was steep with 72° and neo LVOT was 
calculated with 413  mm2, yielding a low risk for LVOT 
obstruction following ViV-TMVR. The preoperative logistic 
EuroSCORE II for redo surgery in this patient was calcu-
lated with 38.8%. Taken together, the patient showed a pro-
hibitively high risk for redo surgical dual valve replacement 
due to deteriorating clinical status.

Therefore, a complete percutaneous transfemoral 
approach was chosen by the heart team. We hypothesized 
that in this diseased left ventricle, acutely increased LV 
preload after solitary treatment of mitral valve stenosis 
would result in marked systolic dysfunction, especially after 
consideration of the hemodynamically relevant stenotic AV 
prosthesis. To minimize the risk of acute LV failure, we 
decided to perform subsequent ViV-TMVR and ViV-TAVR 
in one procedure.

The 31  mm Carpentier-Edwards Per imount 
valve (Edwards Lifesciences, Irvine, CA, USA) in mitral 
position had a tissue annulus diameter of 33.5 mm and a 

Fig. 1  A Two-dimensional transthoracic echocardiography showing 
severe mitral valve stenosis with a mean gradient of 10  mmHg. B 
Baseline aortic valve assessment showing a severe low-flow low-gra-
dient stenosis (valve orifice area, 0.96  cm2; mean gradient, 36 mmHg; 
max gradient, 48  mmHg). C Cardiac CT depicting a steep aorto-

mitral angle with 72°. D CT simulation of the ViV-TMVR deploy-
ment showing positioning of the valve and adjacent neo-LVOT. E 
Calculation of neo-LVOT with an area of 413  mm2, indicating a low 
risk for LVOT obstruction after MV implantation. F CT displaying 
the bioprosthetic heart valves in aortic and mitral position
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stent diameter of 31 mm. Therefore, the SAPIEN 3-Ultra 
(29 mm) transcatheter heart valve (S3-Ultra; Edwards Lifes-
ciences, Irvine, CA, USA) was chosen as the most suitable 
treatment option.

The 23  mm Carpentier-Edwards Perimount valve 
(Edwards Lifesciences, Irvine, CA, USA) in aortic position 
had a stent diameter of 22 mm and a true inner diameter 
of 21 mm. The self-expandable Evolut R (26 mm) valve 
(Medtronic, Minneapolis, MN, USA) was selected for 
treatment. Venous access was consequently conducted via 
a 16F eSheath (Edwards Lifesciences, Irvine, CA, USA) 
and arterial access was realized with a 14F Sentrant Sheath 
(Medtronic, Minneapolis, MN, USA) with subsequent in-
line sheath deployment of the valve.

Atrial septal puncture was performed with a Brocken-
brough needle via a Mullins sheath (Cook Group, Bloom-
ington, IN, USA) from the right femoral vein aiming for 
an anterior and inferior septal puncture. Due to a prior his-
tory of stroke and planned valvuloplasty of the mitral valve 
prosthesis, a Sentinel cerebral protection device (Boston 

Scientific, Marlborough, MA, USA) was positioned via the 
right radial artery. Subsequently, a Lunderquist wire was 
advanced into the left ventricle and the interatrial atrial sep-
tum was dilated using an Osypka VACS II 16 mm balloon 
(Osypka AG, Rheinfelden, Germany), followed by predila-
tation of the MV prosthesis utilizing an Osypka VACS II 
25 mm balloon (Osypka AG, Rheinfelden, Germany). The 
S3-Ultra 29 mm was introduced and deployed under rapid 
ventricular pacing, aiming for a 90% ventricular position 
and 10% atrial stent position. TOE showed proper position 
of the S3-Ultra prosthesis with good motion of the leaflets 
and no signs of paravalvular regurgitation. In addition, 
the low forward aortic flow with elevated left ventricular 
filling pressure required intensive hemodynamic support 
to maintain adequate hemodynamic control. Now, a stiff 
guidewire (Safari2™, Boston Scientific, Marlborough) was 
positioned in the LV after passing the AV prosthesis via an 
AL1 catheter from the arterial side. Entanglement of the 
wire and the newly implanted S3-Ultra mitral prosthesis 
was fluoroscopically excluded. Next, a Medtronic Evolut R 

Fig. 2  A Positioning of a Sentinel cerebral protection device in stand-
ard position covering brachiocephalic trunk and left common carotid 
artery. B Predilatation of the prosthetic mitral valve and C Implanta-
tion of the SAPIEN 3-Ultra 29 mm. D Result of ViV replacement in 

mitral position. E Result of ViV replacement in aortic position after 
implantation of Evolut R 26  mm. F Follow-up CT revealed well-
seated transcatheter heart valves in aortic and mitral valve position
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was implanted in the usual way with fast pacing for valve 
positioning and release (Fig. 2). X-ray angiograms and TOE 
revealed no paravalvular leakage and showed adequate dis-
tance between valve prostheses without LVOT obstruction. 
The delivery systems and sheaths were retracted. Hemosta-
sis was achieved by Proglide sutures for arterial access and 
Z-stitches followed by manual compression at the venous 
site.

Postprocedural course was stable and without complica-
tions. The patient was discharged on day seven. Follow-up 
examinations were conducted after 6 weeks, 3 and 6 months 
and 1 year. The patient reported no relevant dyspnea (NYHA 
I) and no limitations in activities of daily life. Physical 
examination revealed no signs of congestive heart failure. 
Echocardiography and CT demonstrated none/trace paraval-
vular or transvalvular regurgitation for both valves (Fig. 2.). 
Follow-up echocardiography revealed a mean mitral valve 
gradient of 3.5 mmHg and a valve area of 1.4  cm2. The 
implanted ViV-TAVR demonstrated trace paravalvular 
regurgitation and a mean gradient of 9 mmHg with a valve 
area of 2.2  cm2.

Whereas ViV-TAVR provides a feasible and safe alter-
native to surgical aortic valve replacement in patients with 
structural valve degeneration [4], ViV-TMVR procedures 
show promising early outcome data [5], but need to achieve 
similar evidence [6]. As single valve procedures get more 
standardized, especially patients in critical condition might 
benefit from single shot-double valve interventions in terms 
of procedural success.

In our case, an anticipated critical clinical state with 
subsequent volume overload of the left ventricle after ViV-
TMVR led to the decision of simultaneous valve implanta-
tion, apprehending a flow increase over the AV prosthesis 
with subsequent high-flow high-gradient stenosis. The risk 
of an afterload mismatch due to LV deterioration following 
ViV-TMVR should be considered [7] and was here acutely 
aggravated by AV prosthesis stenosis. Transcatheter double 
valve implantation might represent a good bailout option 
especially in high-risk patients with prior valve replacement.

The first ViV-TAVR was performed in 2007 [8], followed 
in 2009 by a ViV-TMVR [9] via a transapical access. Next, 
Lutter et al. reported in 2020 good 6 months follow-up of 
a patient, who was treated simultaneously with transapical 
ViV-TMVR and ViV-TAVR implantation [2]. As transapi-
cal access is often associated with worse procedural und 
outcome in transcatheter valve procedures [10], transfemo-
ral access might be considered more desirable. Two case 
reports described their successful experiences of percutane-
ous simultaneous double valve replacement in patients with 
native severe aortic and mitral valve stenosis with balloon-
expandable valves [11, 12].

Self-expanding valves often demonstrate superior valve 
hemodynamics compared to balloon-expandable valves in 

native aortic valve TAVR [13]. Therefore, their supra-annu-
lar design might also provide hemodynamical benefits for 
patients with small AV prosthetic diameters after concomi-
tant ViV-TAVR.

This case adds to the body of evidence showing feasibil-
ity and safety of simultaneous double valve-in-valve pro-
cedures with contemporary balloon-expandable and self-
expanding TAVRs via a transfemoral approach. To achieve 
optimal results, meticulous CT-based procedure planning 
is important.
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