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Background 

◼ Bioprosthetic mitral valve replacement has increased substantially over the past two
decades, and deterioration leading to clinically significant bioprosthetic valve dysfunction

(BVD) is an increasingly encountered clinical problem worldwide, particularly in regions
where rheumatic valve disease is prevalent.

◼ Redo surgical mitral valve replacement is the standard treatment for failed mitral

bioprostheses, with reported 30-day mortality rates of approximately 7% to 22% in
contemporary series across different etiologies.1-4

◼ Transcatheter mitral valve-in-valve has emerged as a less-invasive alternative for patients

considered at increased surgical risk, but no randomized trials have directly compared these
treatment strategies.

1. Kwedar K, et al. Ann Thorac Surg. 2017;104:1516–1521.
2. Mehaffey HJ et al. Heart. 2018 Apr;104(8):652-656.
3. Kilic A, et al. Ann Thorac Surg. 2019;107:754–759.
4. Zubarevich A, et al. J Card Surg. 2021;36:3195‐3204.



Investigator-initiated, prospective, randomized trial

7 referral cardiovascular hospitals within Brazilian Unified Health System (SUS)

Redo Surgery

Patients > 18 yo with bioprosthetic valve dysfunction *

Mitral Valve-in-Valve

Study Design

Transesophageal echocardiography (TEE) & Cardiac CT
Heart team evaluation

ClinicalTrials.gov Identifier: NCT04402931

Inclusion Criteria

Patients > 18 years

Eligibility for both redo surgery or mitral valve-in-valve 

Severe symptomatic bioprosthetic valve dysfunction

Exclusion Criteria

Concomitant aortic or complex coronary disease

Severe (<20%) LV dysfunction

Predicted neoLVOT < 170 mm2

Intracardiac thrombus or vegetations

* Surgical risk-stratification tools (STS and Euroscore II) 

cut-off values were not utilized as eligibility criteria.
Primary Endpoint: 

Composite of all-cause mortality or 

disabling stroke at 1 year

Clinical follow-up, TEE & Cardiac CT
at 3 and 12 months

1:1 Randomization

Siqueira DA et al. EuroIntervention 2026;22:e358-e366
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Study Organization



• Sample size of 150 patients: 

✓ 80% power, at a two-sided alpha level of 0.05

✓ Incidence of 8% in the mitral ViV and 25% after redo-surgery at 12 months

✓ 10% rate of loss to follow-up at 12 months.

• Primary analysis performed in the modified intention-to-treat population 

✓ all randomized patients analyzed according to their assigned treatment group

✓ outcomes assessed from the date of the procedure, when performed, rather than from 

the date of randomization.

Statistical Analysis



2 patients refused 

surgery 

1 patient died before 

surgery1 Year Follow-up

(N=72)

1 Year  Follow-up

(N=75)

150 patients enrolled after Heart Team evaluation

1 patient underwent 

a transatrial access 

and received a THV

3 major reasons for screen
failure (n=85): 

Preference for a 
mechanical prosthesis, 

LA thrombus, 
and small predicted 

neoLVOT

Mitral Valve-in-Valve

(N=75)
Redo Surgery

(N=75)

Patient Flowchart

Screening phase – Feb 2020 to Nov 2023

Patients with mitral bioprosthetic valve dysfunction (n=235)



Continuous variables reported as mean ± standard deviation and categorical variables were presented as percentages. 

There were no significant differences (P<0.05) in baseline characteristics between groups. 

Baseline Characteristics

Clinical and demographic



Continuous variables reported as mean ± standard deviation and categorical variables were presented as percentages. There were no significant differences (P<0.05) in baseline characteristics between groups. 

Baseline Characteristics



Procedural Characteristics

Data are presented as n (%) unless otherwise stated.



Primary Endpoint: 

All-cause death or disabling stroke at 1 year
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In a modified intention-to-treat analysis, events were assessed within 12 months after the procedure date, rather than from randomization



Subgroup Analyses: 

Primary Composite End Point



Secondary Endpoints: 

Clinical adverse events at 30 days

In a modified intention-to-treat analysis, events were assessed within 30 days after the procedure date, rather than from randomization
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Secondary Endpoints: 

Valve performance at 3 and 12 months



Secondary Endpoints: 

Rehospitalizations at 1 year

0

5

10

15

20

25

30

All causes Cardiac causes

16%

11.1%

16%

2.8%

p=0.39 p=0.02

4 rehospitalizations in the mitral ViV group were related to leaflet thrombosis: 2 asymptomatic patients 

with HALT; 2 patients with HF symptoms, RELM, and elevated gradients

Mitral Valve-in-valve
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Secondary Endpoints: 

NYHA class and quality-of-life at 3 and 12 months
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Limitations

▪ The present study focuses on 1-year outcomes, and longer-term follow-up is ongoing to 

assess durability and inform optimal treatment sequencing.

▪ Outcomes after redo surgery may vary according to institutional volume, although 

participant centers were high-volume.

▪ Asymptomatic leaflet thrombosis was not systematically assessed, and a prespecified CT 

substudy with independent core lab adjudication is planned.

▪ A proportion of patients were enrolled during the COVID-19 pandemic, which may have 

affected perioperative care. 



Conclusions

• In this trial involving patients with failed mitral bioprostheses, mitral valve-in-valve 

implantation was associated with a significant lower incidence of all-cause death or 

disabling stroke at 1 year than redo surgery. 

• Mitral valve-in-valve was associated with fewer early procedural complications, whereas

both strategies resulted in substantial improvement in symptoms and quality of life.

• This study provides the first randomized evidence to inform treatment selection in this

clinical scenario and supports the role of transcatheter valve-in-valve as a safe therapeutic

option in selected patients undergoing repeat mitral intervention.
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