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valve repair in a single procedure
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ABSTRACT - We present the first case in Latin America of transcatheter edge-to-edge mitral and
tricuspid valve repair in a single procedure, in a patient at high risk for surgery. The patient progressed
to heart failure and limitation in her daily living activities when she was submitted to transcatheter
mitral and tricuspid valve repair. Six months later, she was asymptomatic and performing her daily
living activities. We discuss the most updated recommendations for transcatheter repair when both
valvar conditions coexist, and show the knowledge gaps.

Keywords: Mitral valve insufficiency; Tricuspid valve insufficiency; Heart failure; Risk factors; Reco-
very of function; Transcatheter

RESUMO - Apresentamos o caso debutante na América Latina de reparos transcateteres edge-
to-edge nas valvas mitral e tricispide em um tnico procedimento em paciente de alto risco para
cirurgia. A paciente evoluia com insuficiéncia cardiaca e limitacbes em suas atividades diarias quando
foi submetida ao procedimento, no qual foram realizados os reparos transcateteres das valvas mitral
e tricuspide. Aos 6 meses de evolu¢io, estava assintomdtica e realizando suas atividades diérias.
Debatemos as recomenda¢des mais atualizadas sobre a terapia transcateter para coexisténcia dessas
doengas valvares, assim como expomos as lacunas no conhecimento.

Descritores: Insuficiéncia da valva mitral; Insuficiéncia da valva tricuspide; Insuficiéncia cardiaca;
Fatores de risco; Recuperacio da funcio; Transcateter

INTRODUCTION

The tricuspid valve was once considered as having no clinical significance and cal-
led the “forgotten valve”. It has recently been the topic of many studies, since in mo-
dern Cardiology, it was acknowledged as an important valve due to the high morbidity
and mortality rates associated to its diseases, primarily the severe tricuspid regurgita-
tion (TR). The revolution of its treatment by transcatheter techniques is “knocking at
one’s door”. There are devices for tricuspid annuloplasty and for edge-to-edge repair
approved for clinical use in European countries.?

There are many patients with coexisting functional TR and severe mitral regurgita-
tion (MR). When patients are referred for mitral surgery, the most updated guidelines
recommend surgeons to perform tricuspid repair in the same procedure if the tricus-
pid annulus is dilated. The rationale is that tricuspid dysfunction can evolve in up to
one third of patients, and reperforming the surgery is a high-risk procedure.
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In the era of transcatheter mitral treatment, many
authors suggest transcatheter mitral valve repair (TMVR)
must be the first procedure to be performed, and three
months later, TR should be reassessed. Nonetheless, up to
half of patients submitted to this strategy are submitted to
transcatheter tricuspid valve repair (TTVR).?

The objectives of this report were to describe a transca-
theter mitral and tricuspid valve repair and discuss the data
available about this strategy. The Galedo Area Force Hos-
pital, in Rio de Janeiro (RJ), evaluated and approved this
study (protocol 5.120.008; CAAE 52842721.7.0000.5250)
that was conducted according to the Declaration of Helsinki
for clinical research in humans.

CASE REPORT

An 83-year-old female patient was referred to our hos-
pital for evaluation of dyspnea class IV of the New York
Heart Association (NYHA) and progressive edema of lower
limbs in the past 6 months. She presented with severe pri-
mary MR and severe secondary TR. She was on spirono-
lactone, angiotensin- converting enzyme inhibitor, beta
blockers, furosemide, and rivaroxaban. Upon physical exa-
mination, bilateral rales on bases, peripheral edema 3+/4+,
ascites and hepatomegaly. The heart team contraindicated
surgical valvar repair due to high surgical risk and frailty.

Her past medical history included persistent atrial fi-
brillation, hypertension, morbid obesity (body mass in-
dex of 43.28), osteoporosis, breast cancer five years before
(underwent breast resection, chemotherapy, and radiation
therapy), frailty (Rockwood clinical frailty scale of 6) and
bilateral knee replacement. The mortality risk predicted by
the Society of Thoracic Surgeons (STS) was 9.77%.

The electrocardiogram (ECG) upon admission confir-
med atrial fibrillation. Transthoracic echocardiography
showed left ventricle ejection fraction of 64.7%, and fi-
nal diastolic and systolic diameter of 48 mm and 27 mm,
respectively; mitral valve with severe primary regurgita-
tion due to A2 prolapse (Figures 1A and 1B) (effective re-
gurgitant orifice area — EROA of 0.7cm? vena contrata of
0.9 cm and peak velocity of 5.8 mL/s), with a 9-mm long
posterior leaflet and mitral valve area of 3.9 cm?; basal
gradient of 1.05 mmHg; left atrium diameter of 4.7cm,
volume of 52mL/m? pulmonary artery systolic pressure
of 46 mmHg; right ventricle with tricuspid annular plane
systolic excursion (TAPSE) of 20mm; tricuspid valve with
severe insufficiency (Figures 1C and 1D) with vena con-
trata of 1.1cm; peak velocity of 3.04mL/s and tricuspid
annulus of 37 mm. Diagnoses of severe MR and severe TR

were confirmed.

A2: mitral valve A2 segment; RV: right ventricle; LV: left ventricle; LA: left atrium; RA: right atrium; Ao: aortic valve.

Figure 1. Three-dimensional transthoracic echocardiogram before the procedure. (A) Three-dimensional reconstruction of the mitral
valve showing prolapse of the anterior leaflet in segment A2 (arrow). (B) Frontal view of the mitral valve showing the central regurgitant
jet (A2/P2). (C) A 4-chamber view showing severe tricuspid regurgitation. (D) Short axis confirming severe tricuspid regurgitation.
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Transcatheter repair

On September 3, 2020, the transcatheter edge-to-edge
mitral and tricuspid valve repair was performed under ge-
neral anesthesia and guided by transesophageal echocar-
diography. After access to the right common femoral vein,
a 6F introducer was placed. The transeptal puncture was
performed in a position superior and posterior to the oval
fossa with a BRK needle and transeptal sheath, followed by
full heparinization. After positioning the 0.035” stiff wire
in the left superior pulmonary vein, the steerable guide
catheter (SGC) for MitraClip® (Abbott Laboratories, Chica-
go, Illinois) was placed on the left atrium. The clip delivery
system was then advanced and oriented towards the mitral
valve, and a NTR clip was implanted in the central position
(A2/P2). After confirming the successful treatment in the
mitral valve, the SGC was retracted to the right atrium, and
next a XTR clip delivery system was advanced and aligned
to the tricuspid plane, to the regurgitant jet, and coapta-
tion line between the septal and anterior leaflets (Figures
2A and 2B). With a XTR clip between the anterior and
septal cusps, the TR changed from severe to mild
(Figures 2C and 2D).

At 3-and 6-month follow-up, the transesophageal echo-
cardiography confirmed persistent reduction of mitral
regurgitation (MR) and TR (Figure 3). Negative remode-
ling of the right chambers of the heart when comparing
the transesophageal echocardiography at 3- and 6-month
follow-up (Figure 4).

First performance of transcatheter edge-to-edge mitral and tricuspid valve repair

in a single procedure in Latin America

DISCUSSION

We describe a patient submitted to TTVR and TMVR in
a single procedure, who presented relief of symptoms and
better quality of life.

A comparative analysis of the registries TRIVALVE
(Transcatheter Tricuspid Valve Therapies), with 122 pa-
tients, and TRAMI (Transcatheter Mitral Valve Interven-
tions), with 106 patients, revealed patients submitted to
simultaneous TTVR and TMVR had lower mortality rate
after one year, as compared to those undergoing only
TMVR (16.4% versus 34%; p=0.03). There are some limi-
tations and comparing diverse groups of patients is one of
the most important.®

Kavsur et al.” carried out a study and assessed 531 pa-
tients submitted to edge-to-edge mitral valve repair, and
most individuals presenting TR showed improved regur-
gitation when submitted to TMVR. The analysis of 102
patients with severe TR and submitted to TMVR showed
reduction in TR in 38% of them (39 patients).

When TR reduction was observed it occurred within
the first three months. Patients who got better had lower
admission rates due to heart failure. Atrial fibrillation,
mitral reflux at end of TMVR 2> 2+ and tricuspid annulus
diameter >34mm were described as factors likely to hinder
reduction of TR.”
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RA: right atrium; LA: left atrium; Ao: aorta; RV: right ventricle; P: posterior leaflet; S: septal leaflet; A: anterior leaflet.

White arrow: tricuspid regurgitation; yellow arrow: clip.

Figure 2. Periprocedural transesophageal echocardiography. (A) Alignment of the clip to the regurgitant jet in the short axis (on the
left) and corresponding X-plane (on the right). (B) Transgastric view showing alignment of the clip at 2 o’clock, between the septal and
anterior leaflets. (C) Same view as A, showing the clip with closed arms, resulting in change of regurgitation from severe to mild. (D)
After release of the clip, confirming maintenance of mild tricuspid regurgitation.
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Initially the TTVR was performed using a device desig-
ned for TMVR,2 but a specific device was developed for tri-
cuspid valve repair, which was tested in the TRILUMINATE
trial.? The results of this study were promising regarding
safety and efficacy of the device, which also facilitated the
procedure.

D Beats 1

A: anterior leaflet; S: septal leaflet; P: posterior leaflet.

In management of patients with concurrent severe MR
and TR, besides determining the factors associated to lack
of TR response after TMVR alone (favoring TTVR in the
same procedure), it is crucial to identify the characteristi-
cs anatomical not favorable to edge-to-edge tricuspid re-
pair, such as a large lateral septal coaptation gap >8.5mm;

Figure 3. Transesophageal echocardiography at 3- and 6-month. (A) Three-dimensional reconstruction of mitral valve (ventricular face)
showing a well-positioned clip between the segments A2 and P2. (B) Mild mitral regurgitation observed on color Doppler. (C) Three-di-
mensional reconstruction of tricuspid valve showing the leaflets. In close view, the clip between the anterior and septal leaflets (yellow
arrow). (D) Color echo Doppler confirming mild tricuspid regurgitation.

RA: right atrium; LA: left atrium; LV: left ventricle; RV: right ventricle.
Figure 4. Transesophageal echocardiography at 3- and 6-month. (A) Echocardiography at 3 months showing tricuspid annular dilation
still present. (B) Echocardiography at 6 months demonstrating a considerable reduction in the right heart dimensions, especially in the

tricuspid annular diameter.
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thickening, shortening or perforation of the leaflet; dense
chordae with marked leaflet tethering; localization of the
anteroposterior jet; poor echocardiographic visualization
of the leaflets; cables of the electronic device implanted in
the right ventricle causing impact in the leaflets; unfavo-
rable approximation of the device angle and coaptation
depth >1cm.>"0

The combined procedure has the potential to reduce
costs, avoid anesthesia in elderly and fragile patients, and
reduce hospital admission due to heart failure. On the
other hand, the strategy to reassess within 3 months may
avoid unnecessary procedures.>*

Hence, it is important to identify independent predic-
tors of improvement of severe TR in patients candidate
to TMVR, as well as the anatomic factors not favorable
to TTVR. Therefore, a selection of optimized patients for
transcatheter mitral valve repair alone or with concomitant
TTVR can be done. It is worth mentioning there is no ro-
bust randomized clinical study defining the best strategy
among those herein mentioned.
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