
Percutaneous Lotus Valve 
Implantation in a Severely 
Stenotic Mitral Valve 

Patient history
A 75-year-old woman presented  
with the primary complaint of severe 
dyspnea at rest. She was referred  
and evaluated for potential valvular 
intervention.

Previous medical history of note 
included syncope, latent tuberculosis, 
thrombocytopenia, and chronic 
obstructive pulmonary disease. The 
patient had no history of coronary 
artery disease. On assessment, the 
coronary arteries were considered 
normal.

The patient’s surgical history included 
a thoracotomy approximately  
five years earlier: A bioprosthetic 
aortic valve was implanted to treat  
a degenerative aortic stenosis.

Diagnosis
The patient underwent three-
dimensional transesophageal 
echocardiography (TEE) to investigate 
the mitral valve. This revealed severe 
calcification of the mitral annulus 
extending through the chordae 
tendineae. The mitral valve area was 
found to be 0.9 cm2 and the mean 
pressure gradient was 20 mmHg.  
The posterior leaflet of the mitral 
valve was so severely calcified that  
it was immobile. Echocardiographic 
findings led to a Wilkins score of  
ten, which put the patient at a higher  
risk of a less favorable outcome. 
Therefore, valvuloplasty was deemed 
too hazardous a procedure for this 
patient.

In order to better understand  
the anatomy and function of  
the mitral valve, a Dual Source 
computed tomography (CT) scan  
was performed. Extensive calcification 
of the mitral annulus and leaflets 
was confirmed. From the CT scan,  
it was possible to both confirm  
and quantify a diagnosis of severely 
calcified mitral prosthesis and  
severe mitral valve stenosis.

Due to the patient’s previous 
thoracotomy, comorbidities, and 
fragility, the heart team was keen  
to avoid further surgery. Instead,  
a transcatheter valve implantation 
was considered. Since there are  
no dedicated transcatheter mitral 
valves available today, the Lotus 
transcatheter aortic valve (Boston 
Scientific, Natick, Massachusetts, 
USA) was selected for off-label use 
for the mitral valve.
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ACUSON SC2000™ PRIME with 
real-time True Volume TEE provides 
comprehensive analysis of the 
valve function with simultaneous 
atrial and ventricular visualization, 
even in patients with ECG 
abnormalities.

Siemens unique Dual Source CT 
allows for accurate diagnosis  
of the mitral valve anatomy 
without breath-hold or heart- 
rate control.

1

  7Heartbeat • August 2017 • siemens.com/cardiology

Structural Heart Disease



For planning purposes, the pre-
procedural Dual Source CT scan  
was used to perform a more detailed 
assessment of valve function and 
structure. The mitral annular area 
was 526 mm2, the perimeter was  
84 mm, and the mitral valve 
diameters were 22 mm (minimum) 
and 31 mm (maximum). This 
information coincided with the 
measurements from the automated 
valve model generated by the eSie 
Valves package using True Volume 
TEE. These measurements were used 
to confirm device sizing. Furthermore, 
CT imaging provided ideal projection 
angles for the valve implantation. 

eSie Valves advanced analysis software provides 
anatomical assessment with 1-click automated  
modeling of the mitral valve.

3

Data from the Dual Source CT scan was used  
to print a 3D model of the mitral valve.

4

The Lotus valve was deployed under fluoroscopy.5b

Correct positioning was confirmed with  
True Volume TEE with Biplane+ view.
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A 3D model of the patient’s anatomy 
was created based on the CT  
dataset. The 3D model was printed  
to assess the feasibility of using a 
transcatheter aortic valve to replace 
the severely stenotic mitral valve. 
The printed model also allowed  
the team to do a practice run of  
the implantation. In vitro testing 
confirmed that a 27-mm Lotus valve 
would be a feasible replacement.

Consequently, the consensus decision 
by the heart team was to implant  
a 27-mm transcatheter aortic  
Lotus valve as a replacement for  
the degenerated mitral valve.

5a

5b
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Treatment
Under general anesthesia, a left 
lateral mini-thoracotomy – 
approximately 5 cm in length –  
was performed for transapical 
vascular access. Imaging guidance 
was provided by fluoroscopy and 
True Volume TEE. A guidewire was 
positioned in the left circumflex 
coronary artery for anatomical 
orientation and provided an excellent 
fluoroscopic landmark for mitral 
annulus positioning.

A distal cerebral embolic protection 
device – a filter supported by an 
expandable metal “basket” – was 
deployed in both the brachiocephalic 

trunk and the left common  
carotid artery prior to the valve 
implantation. The filter collects  
any debris released during  
the procedure.

The Lotus valve was inserted 
smoothly through the mini-
thoracotomy and delivered into  
the mitral annulus, where it was 
gradually deployed. Fluoroscopy  
was used to assess the position of  
the prosthesis. A decision was made 
based on the imaging to move the 
valve above the mitral annulus to 
avoid any potential interference with 
the left ventricular outflow tract and 
aortic bioprosthesis. Therefore, the 
valve was resheathed, repositioned, 

and again evaluated via fluoroscopy. 
The adjusted position appeared 
optimal; the transvalvular mean 
pressure gradient was 2 mmHg  
with mild paravalvular leakage. 
Real-time volume color Doppler 
revealed a successful reduction  
in mitral regurgitation.

A key aspect of this procedure was 
the successful use of the embolic 
protection device due to the severity 
of calcification and the inherent  
risk of cerebral complications.  
On removal, the filter contained 
debris such as platelet aggregates, 
endothelium, connective tissue 
fragments, myxoid stroma, and 
myocardium.

Real-time True Volume TEE with volume color Doppler shows successful device deployment with minimal paravalvular leakage.6
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eSie Valves package

Fast, accurate anatomical 
assessment with 1-click 
automated valve modeling

Artis zee  
angiography system

Excellent image quality 
at low dose levels

SOMATOM Force  
Dual Source CT scanner

Freezes cardiac motion for 
accurate diagnostic scans 
without the need for breath-
hold or beta-blockers 

ACUSON SC2000™ 
PRIME with real-time 
True Volume TEE

Comprehensive analysis 
of valve function 

Follow-up
Implantation was smooth and 
satisfactory, indicating that the Lotus 
valve was feasible for this patient 
with severe mitral stenosis.

Real-time volume color Doppler  
confirmed that the device was 
properly deployed and optimally 
placed. The entire device was clearly 
visualized at clinically relevant 
frame rates of 17 volumes per second.  
The bioprosthetic Lotus valve was 
successfully deployed and functioned 
as anticipated. Normal blood flow 
through the valve and minimal 
paravalvular leakage were assessed  
by real-time 3D TEE with volume 
color Doppler. 

Comments
The choice of the Lotus valve proved 
to be prudent in this particular case. 
A major benefit of the Lotus valve  
is the ability to consider sizing and,  
in particular, to reposition the 
prosthesis as required. In this case, 
there was a need to adjust the valve 
position. Balloon-expandable valve 
implants have been used in similar 
cases of severe native mitral valve 
stenosis; however, the balloon does 
not offer the flexibility to reposition 
and retrieve the valve. Furthermore, 
balloon-expandable valves require 
fast implantation. 

Robert L. Bard is a freelance medical writer 
certified by the American Medical Writers 
Association. He also conducts clinical 
research at the University of Michigan’s 
Division of Cardiovascular Medicine.

The outcomes by Siemens’ customers 
described herein are based on results that 
were achieved in the customer’s unique 
setting. Since there is no “typical” hospital 
and many variables exist (e.g., hospital size, 
case mix, level of IT adoption) there can be  
no guarantee that other customers will 
achieve the same results.
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