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ABSTRACT
Currently, the medical literature available on mitral valve replacement using the val-
ve-in-valve technique via transseptal approach is limited. In the following case re-
port, we will be reporting on the �rst case of mitral valve replacement using the 
valve-in-valve technique with a percutaneous valve inside a degenerated surgical 
biological heart valve in the mitral position with implantation of a balloon-expanda-
ble Edwards Sapien XT no. 26 valve in a high-surgical risk patient with a degenerated 
bioprosthetic mitral valve.
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RESUMEN
Actualmente la bibliografía existente sobre reemplazo valvular mitral con técni-
ca de valve in valve por vía transeptal es limitada. En el siguiente reporte mos-
tramos el primer caso de reemplazo valvular mitral con técnica de valve in valve 
transeptal con válvula percutánea dentro de válvula biológica quirúrgica dege-
nerada en posición mitral, con implante de prótesis expandible por balón Ed-
wards Sapien XT n° 26 en paciente con válvula bioprotésica mitral degenerada 
con alto riesgo quirúrgico.
.
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INTRODUCTION

Mechanical heart valves are the most lasting ones. However, 
their thrombogenic potential should be counteracted with 
the use of anticoagulant drugs. To prevent the risks of val-
ve thromboembolism or hemorrhages associated with the 
use of anticoagulants, biological valves have become availa-
ble. However, between 20% and 30% of the patients treated 
with biological mitral valves should be reoperated due to the 
degeneration of these valves at follow-up (1).
Valve reinterventions and replacements are the standard of 
choice for the management of severely degenerated heart val-
ves. However, reinterventions are o�en associated with a high 
risk, above all, in elderly patients with comorbidities (2).
�e development and use of valvular therapies via catheter 
approach have also brought us an endless number of thera-
peutic alternatives for high-surgical risk patients. Transca-
theter mitral valve replacement for degenerative mitral val-
ve disease (mitral ViV) has proven to be a safe and e�ective 
procedure especially via transseptal access (TSA). �rough 
this access, the transcatheter heart valves (THV) most wi-

dely used are the aortic SAPIEN XT/SAPIENT S3 valves 
from Edwards Lifesciences (Irvine, CA, United States) (3).
�is is a case of a mitral ViV via TSA using the SAPIEN XT 
balloon-expandable aortic valve in an elderly woman with 
severe mitral regurgitation due to a degenerative surgical 
bioprosthetic valve (SBV) implanted 8 years ago. As far as 
we know, this is the very �rst fully transcatheter case ever 
performed and reported in Argentina.

CASE REPORT

�is is the case of a 79-year-old woman with high-surgical risk 
(Euro Score 16%, and STS 12%) with heart failure (HF) with 
severe mitral regurgitation due to a degenerated porcine SBV 
model HFS – Foc Medical No. 27 implanted 8 years ago. �e 
patient’s comorbidities were severe coronary artery disease that 
required coronary artery bypass gra� (CABG) together with 
mitral valve (MV) replacement, severe pulmonary hyperten-
sion (mean 55 mmHg), systemic arterial hypertension, modera-
tely impaired kidney function (creatinine clearance levels of 50 
mL/min), and permanent atrial �brillation. �e patient’s clini-
cal signs were NYHA [New York Heart Association] functio-
nal class IV dyspnea with multiple hospital admissions due to 
decompensated HF over the last year.
�e transthoracic echocardiography performed prior to the 
procedure revealed a thickened SBV with a �ail lea�et and se-
vere regurgitation with 1 jet oriented towards the posterolateral 
wall of the atrium and another jet towards the interatrial sep-
tum. EROA, 0.45 cm2; mitral annulus, 30 mm; estimated ejec-
tion fraction, 60%; slightly dilated le� atrium (area of 22 cm2).
�e computed axial tomography (CAT) scan with con-
trast and cardiac gating performed revealed an internal val-
vular diameter of 480 mm2. �e risk of le� ventricular ou-

1. Servicio Hemodinamia del Sur, Hospital Privado del Sur. Bahía Blanca, Ar-
gentina. 

2. Servicio de Cardioangiología intervencionista del Hospital Privado Universi-
tario de Córdoba. Instituto Universitario de Ciencias biomédicas de Córdo-
ba. Argentina

 Corresponding author: Hospital Privado del Sur. Las Heras 164, B8000ILD Bahía 
Blanca, Argentina. Tel.: 221 155578767. nsaaby@gmail.com

No con�icts of interest whatsoever.

Received: 08/04/2022 | Accepted: 02/05/2022



 Álvarez Iorio A et al. | Transcatheter degenerated mitral valve replacement via transseptal access     137

t�ow tract (LVOT) obstruction was very low (angle of 110 
degrees, new out�ow tract of 570 mm2), and the interatrial 
septum (IAS) remained intact. �e presence of thrombus at 
le� atrial appendage and femoral vein level was ruled out. 
Iliac veins like the inferior vena cava (IVC) remain patent. 
Both venous bridges are patent. �e le� main coronary ar-
tery and le� anterior descending coronary artery remain pa-
tent and without signi�cant lesions.
�e case was discussed with the heart team, and it was agreed 
that the mitral ViV would be the best option for the patient.

PROCEDURE

It was decided to use a No. 26 SAPIEN XT aortic THV 
with a volume of 2 more cubic centimeters compared to the 
nominal volume for proper anchoring and implantation, 
and to avoid leak or migration. Implantation was decided on 
a 70/30 ratio with respect to the valvular annulus (70% ven-
tricular; 30% atrial).
�e procedure was performed at the cath lab with cardiac 
surgery equipment and under conscious sedation.
Two femoral venous accesses were attempted (a right one for 
the device and a le� one for the temporary pacing wires) fo-
llowed by one 5-Fr arterial access to advance a pigtail cathe-
ter towards the le� ventricle (LV) for monitorization purpo-
ses and angiographic follow-up.
Puncture via TSA (�gure 1) was performed under transeso-
phageal echocardiography guidance to achieve precision and 
safety. �e pullback technique was used from the superior 
vena cava towards the right atrium. Puncture was performed 
posterior/inferior/medially 3 cm away from the prosthe-
tic view with an 8-Fr catheter (Mullins Transeptal Cathe-
ter Introducer Set, Medtronic, AVE, Ireland) and a punctu-
re needle (Brockenbrough) with a modi�ed curve no 1. Af-
ter perforating the interatrial septum (IAS), a total of 100 
IU x kg of heparin were administered. �en, two 0.035 in 

guidewires were advanced towards the le� atrium (LA), one 
of them a rigid guidewire. An 8-Fr medium curved de�ecta-
ble catheter (Agilis NxT steerable transseptal sheath St. Jude 
Medical, Saint Paul, MN, United States) was mounted on 
the latter. Another 5-Fr pigtail catheter was mounted on the 
other 0.035 in guidewire to monitor atrial pressure.
�e de�ectable catheter was used to run through the prosthesis 
with a J-shaped tip 0.035 in guidewire on which a pigtail cathe-
ter was mounted and then advanced towards the LV on which 
a 2.60-meter extra rigid guidewire was placed [Meier Backup 
wire (Boston Scienti�c)]. A�er extracting the catheter, a 12 
mm x 40 mm peripheral balloon (Boston Scienti�c) was moun-
ted on this guidewire and then advanced. Balloon was used to 
dilate the IAS at 14 atm for 40 seconds to facilitate the advan-
cement of the valve through the IAS.
Peripheral balloon wad removed, and an 18-Fr introducer shea-
th was advanced towards the IVC. A�erwards, the SAPIEN 
XT valve was pre-mounted on the rigid guidewire for antegra-
de access. �e valve was mounted on the balloon delivery sys-
tem and then advanced towards the LA to later overlap it with 
the MV that should be replaced. Initially, the system is intro-
duced without de�ection and oriented 120º clockwise with res-
pect to its aortic position. Once the IAS has been crossed, the 
system is de�ected at between 50% and 75%.
�e THV is positioned and slowly manually in�ated under 
a fast pacemaker (140 beats per minute).
A�er implantation, the delivery system was removed 
towards the IVC and transvalvular gradient was measu-
red with pigtail catheters (in LA and LV) resulting in 8/3 
mmHg (4). Le� ventriculogram was performed, leaks were 
ruled out, and catheters were removed. Compression hemos-
tasis was performed and le� femoral access (venous) was clo-
sed. Also, a knot was adjusted in a �gure-of-eight suture in 
the subcutaneous tissue.
�e patient had NYHA functional class I with no hospital 
admissions since implantation at 24-month follow-up. Both 

Figure 1. A. Transseptal puncture. B. Surgical bioprosthetic valve pierced with a 0.035 in guidewire with a de�ectable catheter (Agilis). C. Interatrial septum dila-
tation using a 14 mm x 40 mm balloon. D. Positioning of a No. 26 SAPIEN XT balloon-expandable valve inside the surgical bioprosthetic valve. E. Balloon in�ation 
with the corresponding SAPIEN XT implantation into the surgical bioprosthetic valve. F. Final angiographic control without leaks. 
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the valvular area and the gradients remained stable. No val-
vular or paravalvular leaks were reported. �e CAT scan with 
contrast and cardiac gating con�rmed the perfect apposition 
and expansion of the SAPIEN XT into the SBV (�gure 2).

DISCUSSION

�e �rst successful mitral ViV procedure was performed via 
transapical access (TA) (4), and to this day, it is still the most 
widely used access of all because it provides direct, coaxial, 
and reproducible access to the mitral valve (5).
TA is less invasive, does not require general anesthesia, and 
causes no apical, thoracic or pulmonary damage. Also, it 
promotes fast recovery times and short hospital stays (1, 6, 
7). �is access is feasible partly because of the orientation ca-
pabilities that the handle provides that give the device and 
its new S3/Ultra generations special capabilities for proper 
coaxial orientation (4).
SBV are o�en large and circular, which is perfect for repla-
cement with implantation of a SAPIEN balloon-expanda-
ble valve, thus providing an excellent �t for this valve into 
the old one with good results (basically thanks to the low 
gradient and rate of paravalvular leak). �e clinical bene�t 
achieved is surprising (8) as it was con�rmed in our patient 
even 2 years a�er the procedures.
�e �rst step during patient selection is to identify the size 
and model of the SBV. �e CAT scan can help identify both 
the size and the model, plan implantation, and avoid com-
plications (LVOT obstruction). A�erwards, the size of the 

THV that will eventually replace the dysfunctional valve is 
selected. �ere is an app available for smartphones that can 
help throughout this process (9).
Two series, one of 17 patients and the other of 4 proved the 
feasibility of performing mitral ViV through venous access 
via TSA. �e rates of success were 82%, and 100% respec-
tively (1,7).
A multicenter registry recently published including 322 pa-
tients (TSA, and TA) describes very satisfactory results with 
technical success rates of 94.4%, and procedural success ra-
tes of 74%. �e rate of postoperative complications was 
only 2.2% while the 30-day mortality rate was 6.2% (10), 
which is so good if we think that the in-hospital mortality 
rate of a mitral replacement reintervention goes from 9% up 
to 12.6% (11). Another recent registry shows the results of 
transcatheter mitral valve replacement via transseptal access 
in 1326 patients reporting success rates of up to 97.1%, and 
in-hospital mortality rates of 1.8% via transseptal access (vs 
4.4% in TA) (12). �is mortality rate goes up to 5% at 30-
day follow-up, and 15.8% at 1-year follow-up, which reveals 
the cardiovascular residual risk of this high-risk population.

CONCLUSIONS

High or extremely high-surgical risk patients can bene�t 
from transcatheter degenerated mitral valve replacement 
via transseptal access. �is minimizes complications, shor-
tens hospital stay, and reduces immediate mortality and at 
follow-up.
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Figure 2. A. View and computed axial tomography with contrast and cardiac gating showing the correct positioning of the SAPIEN XT device inside the surgical 
bioprosthetic valve. B and C. Front-to-side volumetric tomographic reconstruction showing the correct position and placement of the SAPIEN XT valve inside the 
surgical bioprosthetic valve.




