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Successful MitraClip Implantation in a
Barlow’s Valve: A Feasible Alternative?
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Thelsa T. Weickert, MD, Chapel Hill, North Carolina
INTRODUCTION

Mitral regurgitation (MR) represents one of the most common
valvular lesions, affecting more than 2 million people in the United
States.1 It can be classified into primary MR and secondary (or func-
tional) MR. Degenerative mitral valve (MV) disease is among the eti-
ologies of primary MR and encompasses two related, yet distinct,
phenotypes—fibroelastic deficiency and Barlow’s disease.2 The latter
is characterized by redundant valvular tissue and excess leaflet billow-
ing motion. These hallmark features of Barlow’s valves make for a
challenging surgical repair and are classically not considered feasible
for transcatheter MV repair (TMVr) using MitraClip (Abbott
Vascular, Abbott Park, IL).

Transcatheter MV repair with the MitraClip system first received
FDA approval in the United States in 2013 for use in patients with pri-
mary MR and persistent heart failure symptoms despite medical ther-
apy whowere at prohibitive surgical risk.3 Based on the surgical Alfieri
edge-to-edge repair, the procedure involves the utilization of a cobalt-
chromium clip covered with a polypropylene fabric that grasps both
the anterior and posterior MV leaflets to increase the coaptation be-
tween the regurgitant valve leaflets, thereby reducing the degree of
MR.2 Depending on the degree of valve degeneration and valve anat-
omy, multiple clips may be required to adequately reduce the MR
severity.

Despite increasing popularity and expanded FDA approved indica-
tions, as well as improved success with procedural experience,
MitraClip continues to be considered less favorable than surgical
repair due to the complex anatomy associated with a Barlow’s valve.

We describe a case of severe MR secondary to Barlow’s disease and
concomitant systolic anterior motion (SAM) that was managed with
the MitraClip NTR device system with the use of a single clip. To
the best of our knowledge, this is the first case description of
Barlow’s disease complicated by SAM and severeMR to be effectively
treated with a single MitraClip.
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CASE PRESENTATION

A 62-year-old man with a past medical history of atrial fibrillation,
tachy-brady syndrome status post-dual-chamber pacemaker, degener-
ative MV disease, and reported amiodarone-induced cirrhosis pre-
sented to an outside hospital with an episode of atrial fibrillation
with rapid ventricular response and progressive dyspnea on exertion.
He was not on anticoagulation due to a history of gastrointestinal
bleeding. The patient had knownMV prolapse complicated by severe
MR. He had recurrent hospitalizations related to atrial fibrillation and
endorsed New York Heart Association class III symptoms despite
medical therapy.

A transesophageal echocardiogram (TEE) performed at the outside
hospital revealed severe prolapse of the posterior MV leaflet (7 mm
above the annular plane) with severe MR. There was also evidence
of basal septal hypertrophy, measuring approximately 1.6 cm.
However, there was no evidence of significant LV outflow tract
(LVOT) obstruction noted. Although initially scheduled for surgical
MV repair and Maze procedure, he was later deemed too high risk
for surgery, largely due to his history of cirrhosis and perioperative
bleeding risk. The patient was subsequently transferred to our facility
to undergo evaluation for TMVr with MitraClip.

His vital signs on arrival included a temperature of 36.5�C, blood
pressure 113/49 mm Hg, heart rate 69 beats per minute, and oxygen
saturation 95% while breathing ambient air. Physical exam was
notable for a holosystolic murmur heard loudest at the apex. His lab-
oratory studies were notable for a hemoglobin of 9.7 g/dL and platelet
count of 105,000/mm3. The remainder of his renal and hepatic
Figure 1 Chest x-ray demonstrating mild cardiomegaly with a
dual-chamber pacemaker but otherwise radiographically clear
lung fields.
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VIDEO HIGHLIGHTS

Video 1: Intraoperative TEE demonstrating moderately

thickened, redundant MV leaflets with posterior leaflet prolapse

as well as SAM and resultant severe MR.

Video 2: Postoperative TEE showing a well-positioned clip

with significant reduction of the MR to trace (1+).

Viewthevideocontentonlineatwww.cvcasejournal.com.
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function labs were within normal limits. His troponin and pro-brain
natriuretic peptide levels were not elevated. His chest x-ray revealed
mild cardiomegaly, a dual-chamber pacemaker, and radiographically
clear lungs (Figure 1). His electrocardiogram showed an atrial-paced
rhythm (Figure 2). Given his significant heart failure symptoms and
lack of MV surgical repair as an option, the decision was made to pur-
sue percutaneous repair of the valve with the MitraClip NTR device
system.

Intraoperative TEE demonstrated moderately thickened, redun-
dant MV leaflets with severe posterior leaflet prolapse consistent
with Barlow’s disease, as well as SAM of the anterior MV leaflet and
resultant severe MR (Figure 3, Video 1). The annulus was enlarged
and dilated with a three-dimensional valve area >8 cm2 and intercom-
missural distance of 4.6 cm. There was at least some degree of aliasing
encountered on pulsed-wave Doppler. However, there was no evi-
dence of significant LVOTobstruction noted with a peak LVOT veloc-
ity of approximately 1.3 m/sec (Figure 4).

With TEE guidance, the MitraClip was advanced into the left
ventricle and bileaflet capture was performed with the first grasp
attempt. Successful capture of both leaflets was confirmed on TEE,
Figure 2 ECG showing an atrial-pace
and the clip was deployed. Significant reduction of the mitral insuffi-
ciency to trace (1+) was noted postdeployment (Figure 5, Video 2).
Postoperative TEE showed a well-positioned clip with a mean MV
gradient of 2 mm Hg. The patient tolerated the procedure well and
reported significant symptomatic improvement. Transthoracic echo-
cardiogram the day after the procedure revealed mild residual MR
and no significant LVOT gradient (Figure 6).

DISCUSSION

Barlow’s disease represents a type of MV degeneration characterized
by excessive myxomatous tissue. It was first described in the 1960s by
Dr. John B. Barlow who investigated the relationship between apical
murmurs associated with mid-late systolic clicks and MV pathology.4

Since then, the Barlow’s valve has been further affiliated with pro-
nounced annular dilatation, accentuation of annulus saddle shape, bi-
leaflet prolapse and/or billowing, elongated chordae, and the
presence of thick, spongy leaflets.5,6 Although surgery has been the
gold standard when repair is indicated, it is still regarded as particularly
challenging due to this anatomy.

For those at prohibitive surgical risk due to the presence of comor-
bidities, such as severe liver disease with a history of gastrointestinal
bleeding episodes in our patient, the development of TMVr has
become an alternative to surgery over recent years.7 Of the TMVr de-
vices, MitraClip is currently the only one that is FDA approved in the
United States.2 Coaptation is improved by grasping the leading edges
of the leaflets and bringing them closer together. However, the
anatomical challenges associated with Barlow’s disease have rendered
MitraClip a less favored option relative to surgical repair, which re-
mains the default approach in the management of those with severe
MR.

Systolic anterior motion, which refers to the dynamic movement of
the anterior MV leaflet into the LVOT during systole, is commonly
d rhythm at 61 beats per minute.

http://www.cvcasejournal.com


Figure 3 Pre-MitraClip TEE. Midesophageal four-chamber view at 0� (A), three-dimensional surgeon’s view (B), and midesophageal
long-axis view and color Doppler at 145� (C, D) demonstrating Barlow’s MV disease, severe posterior leaflet prolapse, SAM, and se-
vere MR.

Figure 4 Pulsed-wave Doppler showing a peak LVOT velocity of approximately 1.3 m/sec but limited by aliasing.
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Figure 5 Post-MitraClip TEE. Midesophageal four-chamber view at 0� (A), three-dimensional surgeon’s view (B), andmidesophageal
long-axis view and color Doppler at 135� (C, D) demonstrating resolution of SAM and MR with a single clip in the A2-P2 position.

76 Kelley et al CASE: Cardiovascular Imaging Case Reports
February 2021
associated with asymmetric basal septal hypertrophy such as seen in
hypertrophic cardiomyopathy.8 The patient had evidence of isolated
basal septal hypertrophy with a sigmoid septum. The selective and
asymmetric hypertrophy of this segment results in narrowing of the
subaortic channel, which is further narrowed by the Venturi effect
(given the redundancy of the leaflets in Barlow’s disease).9 This results
in suctioning of the anterior leaflet and is manifested by SAM of the
MV. Themechanisms bywhich it arises are complex and incompletely
Figure 6 Post-MitraClip TTE. Color Doppler over theMV in the paras
the apical four-chamber view (B) showing mild residual MR and no
understood, but it has been shown to occur in 9%-11% of patients
with Barlow’s disease after surgical MV repair, possibly related to
leaflet elongation.10,11 It has an association with hypertrophic obstruc-
tive cardiomyopathy due to the MV being more susceptible to posi-
tioning within the LVOT. Wong et al.12 report the effectiveness of
MitraClip in the management of MR and SAM in the setting of hyper-
trophic obstructive cardiomyopathy. Despite the isolated basal septal
hypertrophy and marked SAM of the MV, the patient was not noted
ternal long-axis view (A) and continuouswave spectral Doppler in
significant LVOT obstruction.
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to have significant LVOTobstruction. Therefore, septal reduction ther-
apy (e.g., alcohol septal ablation) was not considered in our patient.

We believe our experience in the use of a single clip to effectively
treat SAM and severe MR in a Barlow’s valve is unique. On review of
the literature, there are a few cases described in which MitraClip has
been attempted for this valvulopathy, all of which involved patients
with a challenging MV anatomy and required multiple clips.13-15

Since this was a case of a Barlow’s valve, we had expected the possi-
bility of needing multiple clips to help eliminate the MR. However,
during the procedure it was noted that the regurgitation was mainly
being driven by the SAM of the MV. Hence, a single clip was able
to eliminate the SAM and markedly improve the degree of MR.
This emphasizes the point that a careful preprocedural assessment
as to the factors that are contributing to the regurgitation can help pre-
dict the need for a single clip versus multiple clips.
CONCLUSION

Transcatheter MV repair with MitraClip has been established as a safe
and effective option for the treatment of both primary and secondary
MR in patients at prohibitive surgical risk due to comorbidities,
although patients with Barlow’s disease have generally not been
considered favorable candidates for the MitraClip procedure. Our
case highlights the importance of identifying SAM and recognizing
the role it plays in MR, even in the severely degenerative valves
seen in Barlow’s disease. Our experience in this case suggests that
MitraClip may be an effective option in the management of
Barlow’s disease when SAM is present, as the SAM may be the
main driver of MR.
SUPPLEMENTARY DATA

Supplementary data related to this article can be found at https://doi.
org/10.1016/j.case.2020.10.011.
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