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Abstract
Background: Residual tricuspid regurgitation (TR) may occur in up to 
30% of patients after surgical tricuspid annuloplasty. It is unclear at present 
if transcatheter edge-to-edge repair (TEER) is feasible in these patients.

Case Summary: The patient was a 71-year-old woman with a history of 
severe mitral and tricuspid regurgitation. 8 years prior, she had undergone 
bioprosthetic mitral valve replacement and tricuspid valve prosthetic ring 
annuloplasty. A DDD pacemaker had been implanted due to complete AV 
block after AV-node-ablation. The patient complained of worsening right 
heart failure symptoms, with severe peripheral edema and shortness of 
breath. Echocardiography demonstrated normal left ventricular function. 
The implanted mitral valve did show only a mild regurgitation. But a 
massive tricuspid regurgitation Grad V was documented (vena contractae 
width of 11 mm). Due to lack of other treatment options TEER was 
performed by using the TriClip® device (Abbott, Vascular GmbH). 
During the TEER procedure, it was difficult to visualize the tricuspid 
leaflets in transesophageal echocardiography (TEE) due to shadowing 
from the prosthetic annuloplasty ring. This was resolved by utilizing 
transgastric visualisation of the tricuspid valve. The right ventricular lead 
was visualized by X ray and echocardiography during the procedure. The 
TEER device was implanted posterior to the RV lead, which resulted in a 
reduction of TR (Grad II). Pacemaker interrogation did not show alteration 
of RV sensing or pacing. 

Discussion: TEER is feasible in severe TR following a prosthetic 
annuloplasty ring procedure of the tricuspid valve even in the presence 
of right ventricular pacemaker lead. Thus, TEER appears as a treatment 
option for patients with a failed prosthetic annuloplasty repair/with 
recurrent massive TR after prosthetic annuloplasty.
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Introduction
Residual tricuspid regurgitation (TR) may occur in up to 30% of patients 

after surgical tricuspid annuloplasty [1, 2]. However, re-operations for TR are 
rarely performed [1]. The low rate of re-operation appears to be due the high 
operative risk [1, 2]. Transcatheter edge-to edge repair (TEER) is a novel 
therapy for severe tricuspid regurgitation [3, 4]. The TriClip® (Abbott, Santa 
Clara, CA, USA) and the PASCAL® Implant System (Edwards Lifesciences, 
Irvine, CA, USA) are available to perform an edge-to-edge repair of the 
tricuspid valve. We here describe a case of a patient who was treated with 
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the TriClip® device for recurrent tricuspid regurgitation after 
previous implantation of tricuspid prosthetic annuloplasty 
ring and mitral valve replacement, in whom a right ventricular 
lead was present due to complete AV block.

Time Line

Vascular GmbH). During the TEER procedure, it was 
difficult to visualize the tricuspid leaflets in transesophageal 
echocardiography (TEE) due to shadowing from the prosthetic 
annuloplasty ring (Figure 2). This was resolved by utilizing 
transgastric visualisation (Figure 2) during deployment of the 
TriClip®. The right ventricular lead was visualized by X ray 
and echocardiography during the procedure (Figure 3). The 
device was implanted posterior to the RV lead which was in a 
central and anterior position into the tricuspid valve. TR was 
reduced to a Grad II (Figure 1B). Hemodynamic improvement 
was documented intraoperatively by an increase in arterial 
pressure up to 15 mmHg immediately after deployment of the 
Clip. Transvalvular gradient was 1,5 mmHg at the end of the 
procedure. Pacemaker interrogation did not show alteration 
of RV sensing or pacing. 

After 1 month of follow-up, echocardiography 
demonstrated TR grade II without stenosis (transvalvular 
gradient of 1 mmHg). The patient reported that physical 
capacity and dyspnea had improved (NYHA functional class 
II).

March 2013 Pulmonary vein isolation due symptomatic 
paroxysmal atrial fibrillation

June 2014 Re-pulmonary vein isolation due to atrial 
fibrillation recurrence

June 2014 Moderate mitral valve insufficiency and 
tricuspid valve regurgitation

September 2015
severe mitral and tricuspid valve regurgitation 
and pulmonary hypertension (mean 
pulmonary artery pressure 33mmHg)

October 2015
Prosthetic tricuspid valve annuloplasty and 
implantation of a 
bioprosthetic mitral valve 

November 2015
Endocarditis of the implanted mitral valve 
with prolonged conservative antibiotic 
therapy

November 2016 Implantation of a DDD Pacemaker after His-
bundle ablation

April 2017 Moderate tricuspid valve regurgitation

December 
2017	

Moderate tricuspid valve regurgitation with 
first signs of right sided heart failure

October 2018 Right sided heart failure due to pulmonary 
hypertension and tricuspid valve regurgitation 

January 2023
Massive tricuspid valve regurgitation with 
right sided heart failure and pulmonary 
hypertension

March 2023 Transcatheter edge-to-edge repair of 
tricuspid valve

Case Presentation
The patient was 71-year-old woman with a history of 

severe mitral and tricuspid regurgitation. 8 years prior, she 
had undergone mitral valve replacement (Perimount Magna 
Ease 29 mm) and tricuspid valve prosthetic annuloplasty 
ring (Edwards MC3-ring 32 mm). The patient complained of 
worsening right heart failure symptoms, with severe peripheral 
edema, and shortness of breath (New York Heart Association 
(NYHA) Functional Class III-IV). The was hospitalized 
several times for intravenous diuretic therapy due to right 
sided heart failure in the past year. Upon admission, physical 
examination revealed peripheral edema, jugular venous 
distension, and irregular heartbeat. The electrocardiogram 
showed atrial fibrillation. Echocardiography demonstrated 
normal left ventricular function. The mitral valve did not show 
significant abnormalities. A massive tricuspid regurgitation 
Grad V was documented (vena contracta width of 11 mm) 
(Figure 1A). The patient was evaluated by the Heart Team 
as to be at high risk for re-surgery of the tricuspid valve. 
TEER was performed by using the TriClip® device (Abbott, 

Figure 1 A: Transesophageal echocardiography of the tricuspid 
valve showing the prosthetic annuloplasty ring and severe tricuspid 
regurgitation with color Doppler.

Figure 1 B: Transesophageal echocardiography of the tricuspid 
valve after TEER showing reduced tricuspid regurgitation in the 
presence of the prosthetic annuloplasty ring with color Doppler.
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Figure 2A: Transgastric view (short axis) of the tricuspid valve 
showing the three leaflets of the tricuspid valve.

 
Figure 2D: Color Doppler in the transgastric view using two different 
angles showing the marked reduction in tricuspid regurgitation after 
TEER.

 
Figure 3A: Fluoroscopy in anterior-posterior projection of the 
TEER system in addition to the bioprosthetic mitral valve and 
the prosthetic annuloplasty ring of the tricuspid valve. The DDD 
pacemaker leads are also clearly visible. 

Figure 3B: Fluoroscopy in left-lateral projection (30°) of the 
implanted TEER system in the prosthetic annuloplasty ring of the 
tricuspid valve. The DDD pacemaker leads are also clearly visible. 

 
Figure 2B: Transgastric view of the tricuspid valve with color 
doppler showing the tricuspid regurgitation.

 
Figure 2C: Implanted TEER device with a clearly visible valvular 
bridging between the septal and anterior leaflet by the implanted 
TriClip®, visible as an echo intense structure within the produced 
valvular bridge. The pacemaker lead is visible anterior and oblique 
to the TEER.
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Discussion
Residual tricuspid regurgitation occurs in many patients 

early after surgical tricuspid annuloplasty [1]. In particularly, 
non-ring annuloplasty as the DeVega technique, is associated 
with worsening of tricuspid regurgitation in up to 30% of 
all patients [1, 2]. In contrast and despite substantial signs 
of right sided heart failure and severe tricuspid regurgitation, 
surgical re-operation for tricuspid regurgitation are rarely 
performed due to the high interventional risk [4, 5]. Recently, 
TEER has demonstrated to be a decent alternative option for 
patients with a failed annuloplasty repair. TEER following 
surgical tricuspid valve repair has been reported in two cases 
describing the off-label use of the MitraClip® device [6, 
7]. In another publication, the PASCALR device was used 
for TEER of recurrent TR after ring annuloplasty of the 
tricuspid valve [8]. Further, the TriClip® device was used 
for TEER in a patient after failed surgical suture annuloplasty 
of the tricuspid valve [9]. Recently, the results of the 
TRILUMINATE trial were published including a total of 
350 patients [10]. One patient of this cohort had a history of 
tricuspid surgery. However, more details were not published. 
Furthermore, the presence of a pacemaker lead was defined as 
an exclusion criterion in this trial [10]. 

In the present case, the presence of a prosthetic 
annuloplasty ring and bioprosthetic mitral valve complicated 
TEER by massive shadowing in the conventional LVOT 
views. Therefore, a combined approach using the transgastric 
echocardiography views and fluoroscopy allowed device 
navigation and successful TEER in this particular setting. 
Nevertheless, echocardiography is of upmost importance 
to guide the TEER device through the right atrium into the 
right ventricle. In the TRILUMINATE study, 25% of TEER 
patients had prior mitral valve surgery [11]. Thus, similar to 

the present case these prior mitral valve interventions alone 
might also cause shadowing in the area of the tricuspid valve. 
Nevertheless, TEER is still possible in patients with prior mitral 
valve procedures. The use of intracardiac echocardiography 
might serve as an alternative tool to overcome some of 
shadowing issues of transesophageal echocardiography [12]. 
However, insertion of intracardiac echocardiography probe 
requires an additional access port and it remains unclear if the 
presence of an intracardiac echocardiography probe might 
mechanically interfere with the TEER device. The follow-up 
in the present case is rather short, which is a limitation. Thus, 
the longer-term outcome cannot be reported. However, for 
the observed first month after the procedure TEER remained 
unchanged with a sufficient results and TR reduction and 
clinical improvement.

Conclusion
TEER is feasible in severe TR following a prosthetic 

annuloplasty ring procedure of the tricuspid valve even 
in the presence of right ventricular pacemaker lead. Thus, 
TEER appears as a treatment option for patients with a failed 
prosthetic annuloplasty repair. Nevertheless, more data about 
TERR in larger cohorts and longer follow-up are needed in 
this specific subcohort. 
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