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LAMPOON transseptal mitral valve in ring
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Introduction

The number of transcatheter mitral valve treatment options 
has been increasing. Among these, transcatheter mitral 
valve-in-ring or valve-in-mitral annular calcification (MAC) 
are more challenging compared to transcatheter mitral 
valve-in-valve therapy because of a shorter and non-circular 
landing zone and difficulty in achieving optimal coaxiality. 
In addition, the risk of left ventricular outflow tract (LVOT) 
obstruction is higher as the anterior mitral leaflet could 
cover the transcatheter heart valve and obstruct the LVOT.

Clinical vignette

A 47-year-old female patient was referred for evaluation of 
severe mitral regurgitation after aortic valve replacement 
[Freestyle 23 mm (Medtronic, Medtronic Parkway, MN, 
USA)] and mitral valve repair with a surgical ring [Edwards 
Cosgrove Band 28 mm (Edwards Lifesciences, Irvine, CA, 
USA)] in 2006. She also had a history of mantle radiation 
for non-Hodgkin’s lymphoma, stroke and surgical tricuspid 
valve replacement in 2015, followed by transcatheter 
tricuspid valve replacement in 2016. Considering the 
patient’s comorbidities, the heart team decided to plan 
transcatheter mitral valve replacement (TMVR) for the 
patient. Pre-procedural echocardiography showed severe 
mitral regurgitation with an ejection fraction of 40%. Pre-
procedural CT revealed a risk of LVOT obstruction after 
TMVR due to a large native anterior mitral leaflet.

Surgical technique

The procedure was performed under general anesthesia guided 
by fluoroscopy and transesophageal echocardiography. With 

micropuncture catheters, bilateral common femoral arterial 
and venous accesses were obtained under fluoroscopy and 
ultrasound guidance. The right common femoral vein was 
pre-closed using a double Perclose technique. Transseptal 
puncture was then performed using a transseptal deflectable 
catheter (Agilis NxT medium curve, St. Jude Medical, 
St. Paul, MN, USA) and an electrified Astato XS20 wire 
(Asahi Intecc, Nagoya, Japan). The septum was crossed 
approximately 4 cm above the mitral ring and the wire 
advanced into the right atrium. The Agilis catheter was 
then advanced into the left atrium over the wire. A Swan-
Ganz catheter passed through the Agilis catheter was able 
to cross the mitral valve and aortic valve without getting 
caught in any chordae. A hydrophilic wire passed antegrade 
through the Swan-Ganz catheter and was then snared by a 
retrograde catheter in the ascending aorta and externalized. 
We used this wire as a rail and retrogradely advanced a 
JL-3.5 guiding catheter through the aortic valve and left 
ventricle to the left atrium. A snare was then passed through 
the tip of the JL-3.5 guider and opened in the left atrium. 
A second JL-3.5 guider was then passed retrograde through 
the aortic valve into the LVOT, with its tip pointing toward 
the base of the midportion of the anterior leaflet of the 
mitral valve. This position was confirmed with fluoroscopy 
and transesophageal echocardiography. An electrified wire 
was then used again to puncture through the anterior leaflet 
of the mitral valve and advanced into the left atrium. The 
wire tip was grasped by the left atrial snare and catheters 
were positioned such that a bare portion of the wire was 
exactly where it crossed the anterior leaflet. The wire was 
electrified while both catheters were withdrawn. This 
resulted in the anterior mitral leaflet being split in two. 
The transseptal Swan-Ganz catheter was used to place a 
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Confida wire (Medtronic) into the ventricle and the Swan 
and septal catheter were removed. A 16-French E-sheath 
(Edwards Lifesciences) was utilized for antegrade Sapien-3 
valve (Edwards Lifesciences) deployment. Before the valve 
deployment, we made a septostomy with a 14 mm balloon 
and then used that to dilate the valve. Because the valve 
ruptured the balloon, we went back and dilated the mitral 
valve again with an 18 mm True balloon (Bard Peripheral 
Vascular, Tempe, AZ, USA). The Sapien-3 valve was loaded 
onto the wire, advanced into the inferior vena cava, where 
the valve was loaded onto the balloon. We carefully crossed 
the atrial septum and positioned the valve in the previously 
placed mitral ring. The valve was deployed under rapid 
pacing in an 80/20 orientation. There was no leak or LVOT 
obstruction and the final results were excellent. All catheters 
and wires were removed and the septum was closed with a 
30-mm Cardioform Septal Occluder (Gore, Flagstaff, AZ, 
USA). All Percloses were closed in both femoral arteries 
and vein and the patient was sent back to the ICU in a 
stable condition.

Comments

Clinical results

The results of an early feasibility trial were reported, with 
5 patients with severe mitral valve disease and prohibitive 
surgical risk (1). We performed intentional laceration of 
the anterior mitral leaflet to prevent LVOT obstruction 
(LAMPOON) for patients who had prior surgical mitral 
valve ring (n=3) or band annuloplasty (n=1) or MAC with 
stenosis (n=1). 

All patients successfully underwent LAMPOON before 
valve implantation. Critical LVOT gradients were not 
observed after TMVR with LAMPOON though pre-
procedural MDCT predicted hemodynamic collapse after 
TMVR without LAMPOON. Since the LAMPOON had 
split the AML, doppler blood flow was seen across the 
transcatheter heart valve struts that encroached the LVOT. 
The LAMPOON IDE trial showed the technical success 
of 70%, in-hospital survival rate of 93% and no stroke after 
the procedure (2).

Advantages

LVOT obstruction is a devastating complication of TMVR. 
In cases that had LVOT obstruction after TMVR, the 
30-day mortality was 88.9% post-procedure (3). Several 

techniques have been applied to avoid this complication: 
preparatory alcohol septal ablation (4) and controlled 
laceration of the anterior mitral leaflet (1,5,6). Preparatory 
alcohol septal ablation sacrifices myocardium and risks 
conduction system injury and pacemaker-dependence in 
patients with cardiomyopathy and is unsuitable in patients 
with thin interventricular septa. Septal ablation also delays 
TMVR by 4 to 6 weeks to allow remodeling in highly 
symptomatic patients. Intentional laceration of the anterior 
mitral leaflet to prevent LVOT obstruction (LAMPOON) 
procedure is a transcatheter technique that allows us to 
perform TMVR safely for patients who are at risk of LVOT 
obstruction.

Caveats

Potential risks and limitations of LAMPOON are mainly 
related to incorrect positioning of the retrograde catheter 
through which the electrified wire traverses the anterior 
mitral leaflet. An incorrect transverse of the anterior mitral 
leaflet could result in a suboptimal split or unexpected sinus 
or myocardial injury. Entrapment of chordae by a catheter 
or a wire could cause chordal injury. Fluoroscopy and 
3-dimensional transesophageal echocardiography minimize 
the risk of those complications.
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