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CASE REPORT

CLINICAL CASE
Radiofrequency Ablation for
Prevention of Outflow Tract
Obstruction in Percutaneous
Mitral Valve-in-Valve Replacement
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Left ventricular outflow tract obstruction (LVOTO) can complicate percutaneous mitral valve replacement and may pre-

clude patients considered high surgical risk from transcatheter therapies. We report a case of mitral valve-in-valve pro-

cedure in a patient at high risk for LVOTO. (Level of Difficulty: Advanced.) (J Am Coll Cardiol Case Rep 2022;4:1247–1251)

© 2022 The Authors. Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open

access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
HISTORY OF PRESENTATION

An 82-year-old woman presented with worsening
dyspnea on exertion for 1 month. She had been
doubling her dose of furosemide without relief.
Physical examination was grossly normal with no
significant murmurs or peripheral edema, but right
basilar rales. Blood pressure was 164/69 mm Hg with a
regular pulse rate of 66 beats/min, respiratory rate of
EARNING OBJECTIVES

To be able to identify patients at excessive
risk of surgical MV replacement and
increased risk of LVOTO.
To understand the role of novel therapies for
neoLVOT enlargement in patients deemed
not to be candidates for invasive surgical
strategies or other less invasive therapies for
LVOT enlargement such as ASA.
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18 breaths/min, and oxygen saturation of 98% on
room air.

PAST MEDICAL HISTORY

She had a history of mitral valve (MV) endocarditis
and underwent bioprosthetic MV replacement in 2015
out of state, and the operative report was not
available.

DIFFERENTIAL DIAGNOSIS

Differential diagnosis included congestive heart fail-
ure exacerbation, chronic obstructive pulmonary
disease exacerbation, coronary artery or valvular
heart disease, including bioprosthetic MV regurgita-
tion/stenosis.

INVESTIGATIONS

Recent pharmacologic nuclear stress test showed no
ischemia. Labs revealed a high-sensitivity troponin T
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FIGURE 1 TTE Parasternal Long-Axis View Pre-Mitral ViV

Procedure

Septal thickness 1.37 cm. TTE ¼ transthoracic echocardiogram;

ViV ¼ valve-in-valve.
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ASA = alcohol septal ablation

CTA = computed tomography

angiogram

ICE = intracardiac

echocardiography

LVEF = left ventricular ejection

fraction

LVOT = left ventricular outflow

tract

LVOTO = left ventricular

outflow tract obstruction

MAC = mitral annular

calcification

MV = mitral valve

RFA = radiofrequency ablation

TMVR = transcatheter mitral

valve replacement

TTE = transthoracic

echocardiogram

ViV = valve-in-valve
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22 ng/L (#14 ng/L) and Pro B-type natriuretic
peptide 1,043 pg/mL. Transthoracic echocar-
diogram (TTE) showed normal left ventricu-
lar ejection fraction (LVEF) and severe
bioprosthetic MV stenosis with a mean
gradient of 12 mm Hg at a pulse rate of 74
beats/min and septal thickness 1.37 cm
(Figure 1, Video 1). Transesophageal echo-
cardiogram showed patchy calcification of
the leaflets with partial fusion, trace regur-
gitation, and severe bioprosthetic MV steno-
sis. Gated cardiac computed tomography
angiogram (CTA) revealed high-risk features
for left ventricular outflow tract obstruction
(LVOTO) with percutaneous mitral valve-in-
valve (ViV) procedure with estimated neo-
left ventricular outflow tract (LVOT) using a
26-mm valve of 149 mm2 (Figure 2A), short
prosthesis to septal distance, and relatively
unfavorable aorto-mitral angle. Based on the
fluoroscopy and preprocedural CT measure-
ments, the valve appeared to be a 27-mm
Magna Ease bioprosthetic valve.
MANAGEMENT

The heart team deemed her excessive risk for re-do
surgical MV replacement, and septal reduction inter-
vention was recommended for anticipated percuta-
neous mitral ViV procedure. Coronary angiography
showed no obstructive coronary disease; however,
E 2 CTA Chest for Preprocedural Planning Mitral ViV Measure

imated neoLVOT at 30% systolic phase, using a 26-mm valve, of

mitral angle. (B) Enlargement of neoLVOT at 40% systolic phase

left ventricular outflow tract; RFA ¼ radiofrequency ablation; o
her anatomy was unsuitable for alcohol septal abla-
tion (ASA) (Video 2). Therefore, she was referred for
radiofrequency ablation (RFA) of septum to reduce
the risk of LVOTO.

After obtaining informed consent, an electrophys-
iology study was performed with the patient under
general anesthesia. Using intracardiac echocardiog-
raphy (ICE), anatomic mapping of the aortic root,
coronary cusps, LVOT, and the left ventricle was
performed. Under the guidance of 3-dimensional
ments and Post-RFA for Reassessment of neoLVOT

149 mm2, short prosthesis to septal distance, and unfavorable

to 232 mm2. CTA ¼ computed tomography angiography;

ther abbreviation as in Figure 1.
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FIGURE 3 Septal Ablation Mapping

Right anterior oblique view of electro-anatomic mapping demonstrating distance of 5.5 mm between ablation and bundle of His. Purple, red,

and yellow circles represent bundle branch potentials, area of ablation, and bundle of His potentials, respectively.

FIGURE 4 Multiplanar Image Assessment of neoLVOT

Virtual Sapien 3 26-mm valve modeled and offset at the level of surgical valve post.

Abbreviations as in Figure 2.
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electro-anatomic mapping system (CARTO 3, Bio-
sense Webster), using the retrograde aortic approach
under therapeutic anticoagulation, a 3.5-mm-tip
open-irrigation catheter was used to perform a
detailed anatomic and activation map of the His-
Purkinje system, left anterior and posterior fascicle,
septum, and LVOT. The MV apparatus-septal contact
area was marked using ICE onto the anatomic map,
and this region became the target for RFA. Avoiding
the conduction system, ablation was initiated at 35
watts and 1-minute application time was used per
lesion (Figure 3). A total of 47 minutes of energy was
applied. Procedural endpoint included complete
coverage of the valve-septal contact area, as well as
basal septal akinesis on ICE imaging.

Postprocedure TTE showed a small pericardial
effusion with normal LVEF 65% to 70%, and she was
discharged with plan for elective mitral ViV proced-
ure in 6 to 8 weeks. However, because of severely
limiting symptoms, a repeat cardiac CTA was
performed in 3.5 weeks confirming enlargement of
neoLVOT to 232 mm2 (Figure 2B). She subsequently
underwent successful transcatheter mitral ViV pro-
cedure with 26-mm S3 Edwards Sapien valve via
percutaneous transeptal approach (Videos 3 and 4).

DISCUSSION

LVOTO can complicate percutaneous MV replacement
and may preclude patients considered high surgical
risk from transcatheter therapies. Acute LVOTO after
transcatheter mitral valve replacement (TMVR) is
associated with increased mortality. Preprocedure
assessment and interventions to prevent this
complication are vital. RFA is a novel technique that
can be useful in patients unsuitable for other septal
reduction strategies.

Repeat operation following MV replacement or
repair can be required in a significant proportion of
patients,1 and with the emergence of patients with
TMVR who may otherwise be considered high risk for
surgical MV repair or replacement are now presented
with a new treatment modality. Preprocedural eval-
uation of LVOT is critical because of the complex
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FIGURE 5 TEE Post Mitral ViV

Peak transmitral velocity 1.4 m/s and mean gradient across valve 2 mm Hg.

TEE ¼ transesophageal echocardiography; other abbreviation as in Figure 1.

FIGURE 6 TTE Pos

Abbreviations as in F
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anatomy of the MV, and risk of LVOTO with TMVR.
LVOTO may have a low incidence, approximately 7%
to 9%,2 and with higher rates after valve in mitral
annular calcification (MAC)3 or valve-in-ring proced-
ures,4 but can be associated with significant peri-
procedural morbidity and mortality.4 We measured
neoLVOT from multiplanar images using a
t Mitral ViV

igure 1.
proprietary software (3Mensio, Pie Medical) as rec-
ommended by the consensus document.5 Briefly, us-
ing multiplanar reconstruction, the segmentation of
the basal ring of the mitral prosthesis was performed
in mid-late systole. A virtual 26-mm valve was then
modeled and offset at the level of surgical valve post
and planimetry of the neoLVOT area was performed
(Figures 2 and 4).

LVOTO following TMVR in a ViV procedure is
caused by pushing the bioprosthetic leaflet into the
LVOT covering the open cells of the balloon expand-
able valve. The size of the neoLVOT and the aorto-
mitral angle are associated with increased risk of
LVOTO after TMVR.6 ASA has been previously used in
patients undergoing TMVR at high risk for LVOTO
with success7; however, not all patients have suitable
anatomy to undergo ASA with associated risk of need
for permanent pacing and large myocardial infarc-
tion. In our patient, significant tortuosity of the left
anterior descending artery and the absence of a single
suitable proximal septal that supplied the area of in-
terest, made her not a good candidate for ASA. She
would have likely required injection of multiple
septal branches and would have been at very high risk
of pacemaker placement. RFA is a novel technique
that has been previously used in patients unsuitable
for LVOT enlargement with open procedures, such as
surgical myomectomy or laceration of the anterior
leaflet (LAMPOON) who require TMVR for native MV
disease associated with MAC.8 To our knowledge, our
case represents the first report of successful use of
RFA for neoLVOT enlargement in anticipated TMVR
for a mitral ViV procedure.

FOLLOW-UP

After the ViV procedure, postprocedural trans-
esophageal echocardiogram and TTE showed normal
LVEF and a mitral bioprosthesis with a mean gradient
across the valve of 2 mm Hg with a pulse rate of 77
beats/min and peak LVOT velocity of 1.4 m/s
(Figures 5 and 6). She had an uncomplicated post-
procedural course and was discharged home the next
day. At 4 months, she has had no recurrent hospi-
talizations and continues to report significant
improvement in her ability to perform activities of
daily living and overall quality of life.

CONCLUSIONS

Acute LVOTO after transcatheter mitral intervention
is associated with increased mortality. Preprocedure
assessment and interventions to prevent this
complication are vital. RFA is a novel technique that
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can be useful in patients unsuitable for other septal
reduction strategies.
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