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Background: Tricuspid valve (TV) repair at the time of left-sided valve surgery is indicated in patients with either
severe functional tricuspid regurgitation (TR) or mild-to-moderate TRwith coexistent tricuspid annular dilation
or right heart failure.We assessed the benefits of a concomitant TV repair strategy during left-sided surgical valve
interventions, focusing on mortality and echocardiographic TR-related outcomes.
Methods: A meta-analysis was performed of studies reporting outcomes of patients who underwent left-sided
(mitral and/or aortic) valve surgery with or without concomitant TV repair. Primary endpoints were all-cause
and cardiac-related mortality; secondary endpoints were the presence of more-than-moderate TR, TR progres-
sion, and TR severity grade. All endpoints were evaluated at the longest available follow-up.
Results: Fifteen studies were included for a total of 2840 patients. TV repair at the time of left-sided valve surgery
was associated with a significantly lower risk of cardiac-related mortality (odds ratio [OR] 0.38; 95% confidence
interval [CI]: 0.25–0.58; p b 0.001), with a trend towards a lower risk of all-cause mortality (OR 0.57; 95% CI:
0.32–1.05; p = 0.07) at a mean weighted follow-up of 6 years. The presence of more-than-moderate TR (OR
0.19; 95% CI: 0.12–0.30; p b 0.001), TR progression (OR 0.03; 95% CI: 0.01–0.05; p b 0.001), and TR grade (stan-
dardized mean difference−1.11; 95% CI: −1.57 to −0.65; p b 0.001) were significantly lower in the TV repair
group at a mean weighted follow-up of 4.7 years.
Conclusions: A concomitant TV repair strategy during left-sided valve surgery is associated with a reduction in
cardiac-related mortality and improved echocardiographic TR outcomes at follow-up.

© 2017 Elsevier B.V. All rights reserved.
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1. Introduction

In the majority of cases, tricuspid regurgitation (TR) results from a
range of pathologies promoting tricuspid annular dilation, typically
within the context of left-sided heart disease [1]. Commonly referred
to as functional (or secondary) TR, its early stages are generally well tol-
erated; when left untreated, disease progression results in progressive

right ventricular (RV) dilatation, dysfunction, and subsequent poor clin-
ical outcomes [2]. Following successful left-sided heart valve surgery,
late significant functional TR develops in approximately 25–30% of pa-
tients and its incidence increaseswith time [3–6]. Current European So-
ciety of Cardiology (ESC)/European Association for Cardio-Thoracic
Surgery (EACTS) and American Heart Association (AHA)/American Col-
lege of Cardiology (ACC) guidelines recommend concomitant tricuspid
valve (TV) surgery in patients with severe TR undergoing left-sided
valve surgery (class I recommendation) [7,8]. In patients with mild-to-
moderate TR, there is a class IIa indication for concomitant TV surgery
in the setting of tricuspid annular dilation [7,8] or prior evidence of
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right heart failure [7]. Concomitant TV repair during mitral valve sur-
gery seems not to increase operativemortality, regardless of TR severity
[9], and associates with improved long-term right ventricular remodel-
ling [10]. However, a long-term survival benefit of this approach has yet
to be definitively established [1].

A prior meta-analysis of studies comparing TV annuloplasty versus
no TV intervention at the time of mitral valve surgery in patients with
mild-to-moderate TR did not investigate cardiac-related mortality,
reporting similar all-cause mortality in patients irrespective of whether
they underwent TV repair [11]. With the inclusion of more recent clini-
cal data in addition to studies evaluating patients with any baseline TR
grade, as well as studies including patients undergoing mitral or aortic
valve interventions, the present meta-analysis was undertaken to
more systematically assess the benefits of a concomitant TV repair strat-
egy at the time of left-sided valve intervention versus a conservative ap-
proach, focusing on mortality (both overall and cardiac-related) and
echocardiographic TR-related outcomes.

2. Methods

2.1. Search strategy and study selection

All prospective or retrospective studies evaluating patients with functional TR under-
going left-sided heart valve surgical interventions and comparing a prophylactic tricuspid
annuloplasty during the surgical procedure with a conservative approach (no tricuspid
annuloplasty) were evaluated for inclusion in this meta-analysis. Two authors (CM, AM)
independently searched PubMed, Embase, BioMedCentral, Google Scholar, and the
Cochrane Central Register of Controlled Trials for articles published between Jan 1, 2000,
and April 15, 2016, using the following combinations of search keywords: “functional tri-
cuspid regurgitation” or “secondary tricuspid regurgitation” or “late tricuspid regurgita-
tion” and “tricuspid annuloplasty” or “tricuspid valve repair”. We included studies that
reported outcomes at follow-up of adult patients undergoing left-sided valve surgery
with versus without prophylactic tricuspid annuloplasty. In addition, we checked the ref-
erence lists from all eligible studies to identify additional citations. Excluded were studies
that failed to clearly report the numbers and rates of all-cause or cardiac-relatedmortality,
echocardiography-based TR outcomes at follow-up, and those reporting only operative
(in-hospital or 30-day) outcomes.

2.2. Data extraction

Two investigators (MP, CM) independently assessed studies for possible inclusion.
Non-relevant articleswere excludedbased on title and abstract. Two authors (CM,MP) in-
dependently extracted data on study design, patient characteristics, and outcomes. Con-
flicts about data extraction were discussed and resolved with another author (AM).

2.3. Outcomes

Primary endpoints were the rate of all-cause mortality and cardiac-related mortality.
Secondary endpoints were more-than-moderate TR, TR progression (defined as the in-
crease in at least one grade of TR), and TR grade severity. All endpoints were assessed at
the longest follow-up available.

2.4. Statistical analysis

We performed ameta-analysis of studies comparing a tricuspid repair strategywith a
conservative approach during left-sided valve surgical operations. When available, num-
bers of events were derived from propensity score matched patients. We compared the
pooled baseline characteristics of both groups, presenting continuous variables as pooled
weightedmeans and composite standarddeviations.Whendatawas available only asme-
dian and interquartile range or range, mean and standard deviation were calculated ac-
cording to Wan et al. [12]. Pooled odds ratios (ORs) and standardized mean differences
with 95% confidence intervals (CIs)were used as summary statistics for outcomes of inter-
est andwere calculatedusing a binary and continuous random-effectsmodel, respectively,
according to DerSimonian and Laird [13]. To assess heterogeneity across studies, we used
CochraneQ statistic to compute I2 values: b25%, 25–50%, or N50% indicated low,moderate,
or high heterogeneity, respectively [14]. Statistical significance was set at p-value b0.05
(two-sided). Publication bias and small study effect were assessed for primary endpoints
by visual inspection of funnel plots and Egger's and Begg's tests [15]. Sensitivity analyses
were performed for primary endpoints by assessing the effect of removing individual
studies on the pooled OR. Analysis for primary endpoints was stratified by inclusion of pa-
tients with more-than-moderate TR (studies including vs. studies not including patients
withmore-than-moderate TR) and by type of left-sided heart valve procedure (studies in-
cluding vs. studies not including only patients undergoing mitral valve interventions). A
weightedmeta-regressionwith a random-effectsmodelwas performed to evaluate the ef-
fect of follow-up length and baseline TR grade, age, left ventricular ejection fraction

(LVEF), and pulmonary artery systolic pressure (PASP) in the TV repair group on primary
endpoints [16].

Statistical analyses were conducted by using Review Manager (RevMan) version 5.3
(The Nordic Cochrane Center, The Cochrane Collaboration, Copenhagen, 2014) and Stata
version 13.0 (Stata Corp., College Station, Texas). Search strategy, study selection, data ex-
traction, anddata analysiswere performed inaccordancewith TheCochraneCollaboration
and the PRISMA guidelines [17].

3. Results

Of 825 potentially relevant studies, 15 studies were included in the
meta-analysis (Fig. 1) for a total of 2840 patients who underwent left-
sided valve surgery with (n = 1356) or without (n = 1484) concomi-
tant tricuspid annuloplasty [3,18–31]. Only 2 studies had a randomized
design [18,28], while the other studies were observational in nature
(1 prospective [20] and 12 retrospective) [3,19,21–27,29–31]. Patients
evaluated in these studies had differing degrees of functional TR as
assessed by pre-operative echocardiography (Table 1): 329 patients
(11.6%) had more-than-moderate TR, 2376 patients (83.7%) had none-
to-moderate TR,while the exact number of subjects in these two TR cat-
egories was not specified for 135 patients (4.7%).

TV repair was performed eitherwith a ring orwith a suture technique
(De Vega or Kay methods). The proportion of women was higher among
patients who underwent tricuspid annuloplasty compared with those
whodid not (57.0 vs. 51.3%; p=0.04). Patientswhounderwent concom-
itant tricuspid repair were older (57.4 ± 13.8 vs. 55.6 ± 13.9 years;
p b 0.001), had higher TR grades (1.51 ± 0.79 vs. 1.11 ± 0.60;
p b 0.001), tricuspid annular diameters (36.6 ± 8.1 vs. 34.2 ± 8.2 mm;
p b 0.001), and PASP (45.4 ± 15.4 vs. 40.3 ± 14.7 mm Hg; p b 0.001),
but had similar LVEF (53.3 ± 11.9 vs. 53.3 ± 13.2%; p = 0.94).

The follow-up time was reported in all studies, ranging from
3 months [29] to 7 years [26]. All-cause mortality was clearly reported
by 11 studies [18,20–29], while cardiac-relatedmortality was described
in 9 studies [18–25,28]; the mean weighted clinical follow-up time
among studies reporting survival outcomes was 6.0 years. Tricuspid
annuloplasty at the moment of left-sided valve surgery was associated
with a non-significant trend towards a lower risk of all-cause mortality
(OR 0.57; 95% CI: 0.32–1.05; p= 0.07), with significant inter-study het-
erogeneity (Q=40.8; pheterogeneity b 0.0001; I2=75%) (Fig. 2A). Cardiac
mortality was significantly lower in patients treated with TV repair
than in those who underwent a conservative strategy (OR 0.38; 95%
CI: 0.25–0.58; p b 0.001), without significant inter-study heterogeneity
(Q = 5.2; pheterogeneity = 0.73; I2 = 0%) (Fig. 2B).

Echocardiographic data regarding TR at follow-up was reported in
12 studies [3,18–21,23–25,27–31] for a total of 1662 patients: 874
patients in the TV repair group vs. 788 patients in the control group.

Fig. 1. Flow chart of the study selection process. After exclusion, 15 studies were included
in the meta-analysis.

2 M. Pagnesi et al. / International Journal of Cardiology xxx (2017) xxx–xxx

Please cite this article as: M. Pagnesi, et al., Tricuspid annuloplasty versus a conservative approach in patients with functional tricuspid
regurgitation undergoing left-sided he..., Int J Cardiol (2017), http://dx.doi.org/10.1016/j.ijcard.2017.05.014

http://dx.doi.org/10.1016/j.ijcard.2017.05.014


Download English Version:

https://daneshyari.com/en/article/5604420

Download Persian Version:

https://daneshyari.com/article/5604420

Daneshyari.com

https://daneshyari.com/en/article/5604420
https://daneshyari.com/article/5604420
https://daneshyari.com

