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Real-time Three-Dimensional Echocardiogram in the Identification of
Late Complications in the Follow-Up After Mitraclip® Implantation

Aplicacao do Ecocardiograma Tridimensional em Tempo Real para Deteccao de Complicacoes Tardias no

Seguimento Pés-Implante de MitraClip®
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Introduction

Conventional surgery is the treatment of choice for severe
mitral valve regurgitation." However, it is not feasible for
patients at high surgical risk, who have high morbidity and
mortality rates despite clinical treatment. Percutaneous valve
treatment (MitraClip) has been evolving as a therapeutic
perspective for this population, with reduced heart failure (HF)
hospitalization and all-cause mortality rates.?>*

Three-dimensional transesophageal echocardiography
(3DTEE) has an additive role during clinical follow-up,
especially in cases of suspected late complications with high
detail of valve anatomy and clip positioning with cardiac
structures. Additionally, due to the greater anatomical accuracy
of this test, complications resulting from the procedure can
be safely detected in real time.

This report describes a case of 3DTEE use in the diagnosis
and evaluation of complications in the traditional follow-up
of MitraClip implantation.

Case report

A 67-year-old man with a history of hypertension with
dilated cardiomyopathy and significant functional mitral
regurgitation who underwent MitraClip implantation in
October 2021 was admitted five months after the procedure
with chest pain and dyspnea on usual exertion. A transthoracic
echocardiogram (TTE) showed two clips in the mitral position
and significant mitral regurgitation in addition to significant bi-
atrial and left ventricular enlargement with diffuse hypokinesia
(25% ejection fraction calculated by the Simpson method).

Real-time 3DTEE to confirm mitral regurgitation and loss
of the late result demonstrated that one of the clips had lost
the capture zone related to the posterior leaflet. (Figure 1 and
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Video 1) Color Doppler showed two eccentric regurgitant jets,
one directed at the interatrial septum and the other, of greater
magnitude, related to the lateral wall of the left atrium (Figure 2
and Video 2), totaling a significant degree of regurgitation (Vena
Contracta 3D: 0.9 cm?). The patient’s HF was compensated
for with clinical measures and diuretic therapy, and the heart
team chose a new outpatient percutaneous approach with a
third clip implant strategy to treat the lateral mitral regurgitation
jet (A1/P1 segments).

In April 2022, the patient was electively admitted
for 3DTEE-guided implantation of the third clip without
complications. This new implanted clip stabilized the one that
had lost capture of the posterior leaflet and treated the lateral
regurgitation jet (A1/P1) with consequent mitral regurgitation
reduction. (Figure 3 and Video 3)

Discussion

Real-time 3DTEE, a fundamental imaging modality for the
careful evaluation of patients eligible for MitraClip implantation,
plays an important role in all stages of the procedure. Its role
was established in the assessment of patient eligibility for
device implantation through a systematic evaluation and
use of recommended objective measurements.*> Moreover,
3DTEE aids the dynamic intraoperative assessment of each
procedural step.>®

The MitraClip system is safe and features low rates of adverse
events. Although the complication rate is low, the ideal format
for clinical and echocardiographic follow-up should be better
understood.® This case report reinforces the additional value
of the three-dimensional resource in pre- and intraoperative
assessments as well as in the late follow-up of patients
undergoing percutaneous mitral valve repair (MitraClip).

In the case described here, conventional echocardiography
showed signs of device failure with recurrent severe mitral
regurgitation. The use of real-time 3DTEE provided detailed
anatomical data of the different segments of the mitral valve
with anatomic correlation and allowed the exact identification
of the mechanism of mitral regurgitation, showing that
MitraClip failure captured the posterior leaflet of the mitral
valve and related clip hypermobility. TTE was limited by
artifacts generated by the attached clip, which impaired
the identification of the cause of the loss of the late result
by the device. Moreover, 3DTEE allowed the topographical
identification of the segment related to loss of capture (A1/P1)
and helped plan treatment with an additional clip to approach
the residual lateral insufficiency jet.
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Figure 1 - Three-dimensional transesophageal echocardiogram (3DTEE) with three-dimensional reconstruction showing MitraClip capture loss.

Figure 2 - (A) TEE with multiplanar slices showing the MitraClip with loss of the posterior leaflet capture zone. (B) The presence of two jets, one eccentric, directed to
the lateral wall and compatible with significant mitral valve regurgitation in the post-MitraClip implantation follow-up.

Figure 3 - (A) TEE showing mild mitral valve regurgitation in intraoperative control after implantation of the third MitraClip. (B) Three-dimensional reconstruction of the
mitral valve with the presence of a double fenestration and a percutaneous device (MitraClip).

Mitral regurgitation severity was assessed using conventional
parameters and 3D color Doppler echocardiography with
quantification of the Vena Contracta 3D area. Buck et al.
demonstrated that mitral valve geometry and left ventricle
size and function may be associated with mitral regurgitation
progression in the post-MitraClip® follow-up; such parameters,
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especially those related to the complex geometry of the mitral
valve and its annulus, can be assessed through the three-
dimensional resource. Partial clip displacement was described in
4-10% of cases.”® Decisions about patient management should
consider new clip implantation and optimal clinical therapy. In
exceptional cases, mitral valve surgery may be indicated, but it
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must always be a shared heart team decision since most patients,
especially those with HF, are at high surgical risk.

The amount of leaflet tissue captured at the time of device
implantation and aspects related to mitral valve and left
ventricle geometry influence the late outcomes of patients
undergoing MitraClip device implantation. Follow-up should
include TTE and, in cases of suspected results loss, 3DTEE is
indicated since it can add relevant anatomical information to
aid our understanding of the exact mechanism of result failure
and subsequent planning.
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