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Abstract

Mitral valve (MV) therapy in patients with severe heart failure (HF) has evolved to include a wide range of therapeutic options, from
pharmacologic interventions to sophisticated surgical techniques. This review systematically analyzes medical, procedural, and surgical
interventions—specifically on-pump and off-pump surgery—providing a comprehensive comparison of their efficacy, outcomes, and
practical applications. Emphasis is placed on the indications, mechanisms, and limitations of each modality, highlighting their roles in

addressing severe mitral valve insufficiency in a heart failure context.
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Introduction

Heart failure, a leading cause of mortality and morbidity
worldwide, often coexists with mitral valve insufficiency
(MVI), exacerbating clinical outcomes [1,2]. Severe MVI
necessitates effective therapeutic strategies, particularly in
patients with significant left ventricular dysfunction. With
advancements in medical therapy, procedural interventions,
and surgical techniques, it becomes essential to assess the
relative benefits and limitations of each approach [3].

Medical Management of Mitral Valve Disease in
Severe Heart Failure

Pharmacologic managementin MV disease primarily targets
HF symptoms and LV remodeling rather than directly
improving MV function. However, medical therapy serves
as an important adjunct, especially in patients who are not
candidates for surgical or procedural interventions.

Angiotensin-converting enzyme (ACE) Inhibitors and angio-
tensin receptor blockers (ARBs)

ACE inhibitors and ARBs play a vital role in reducing
afterload and potentially mitigating regurgitant volumes.
Recent studies demonstrate modest improvements in
LV function, though direct benefits to MV regurgitation
remain limited [4-6].

Beta-blockers and aldosterone antagonists

Beta-blockers, particularly when used with mineralocorticoid
receptor antagonists, have shown efficacy in enhancing LV
ejection fraction, reducing hospitalizations, and improving
survival in HF patients [7,8].

Diuretics and vasodilators

Diuretics, while crucial in managing congestion, lack a
direct impact on MV function. However, vasodilators,
especially hydralazine and nitrates, offer adjunctive benefits
in reducing LV filling pressures and decreasing regurgitant
flow [9].

While pharmacologic treatment alone may not suffice
in advanced MV disease, it is critical for symptomatic
relief and optimizing patients for procedural or surgical
intervention [10].

Percutaneous and Minimally Invasive Procedures
With the advent of transcatheter techniques, procedural
interventions have gained traction as viable alternatives for
patients with contraindications to surgery.

MitraClip

The MitraClip, a percutaneous edge-to-edge repair system,
has shown promising results in patients with severe HF
who are unsuitable for surgery. Recent trials indicate that
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MitraClip reduces mortality and rehospitalization rates
in symptomatic HF patients with functional MVI [11-13].
However, it may not be suitable for patients with extensive
calcification or highly degenerative leaflets [14].

Transcatheter mitral valve replacement (TMVR)

TMVR offers an alternative for high-risk surgical candidates
with MVI. Recent data indicate that TMVR provides better
hemodynamic outcomes than edge-to-edge repair but
presents challenges in procedural complexity and associated
complications, such as LV outflow tract obstruction [15,16].

Outcomes and limitations

While percutaneous interventions offer less invasive
options, their durability and long-term outcomes remain
uncertain compared to traditional surgical approaches
[17]. Additionally, patient selection is crucial, as procedural
efficacy varies significantly based on anatomical factors [18].

Surgical Interventions: On-Pump and Off-Pump
Techniques

Surgical repair or replacement remains the gold standard in
MV disease management, especially in structurally complex
cases. On-pump and off-pump techniques provide distinct
advantages and challenges.

On-pump mitral valve surgery

Conventional on-pump mitral valve replacement (MVR) and
repair (MVr) procedures provide direct access for precise
valve repair. Studies reveal high long-term success rates
with durable hemodynamic outcomes, although patients
face risks associated with cardiopulmonary bypass, such
as systemic inflammation and ischemia-reperfusion injury
[19,20].

Off-pump surgery

Off-pump techniques, although less commonly utilized
for mitral valve surgery, have shown potential in select
cases where cardiopulmonary bypass may pose high
risks. Off-pump repair, particularly via minimally invasive
thoracotomy, has been associated with reduced systemic
complications, shorter hospital stays, and faster recovery
times, though evidence remains limited for its efficacy
compared to on-pump surgery [21,22].

Comparative outcomes

Comparative studies suggest that while on-pump surgery
offers greater precision and control in MVr/MVR, off-pump
methods can reduce perioperative complications. However,
outcomes heavily depend on patient characteristics, such
as left ventricular function and comorbid conditions, which
may guide the choice between these approaches [23,24].

Comparative Analysis of Medical, Procedural, and
Surgical Approaches
Each approach offers unique benefits and limitations,

necessitating a tailored approach based on individual
patient profiles.

Efficacy

Surgical intervention (on-pump or off-pump) generally
provides superior durability and long-term outcomes for
mitral valve function. However, percutaneous procedures,
such as MitraClip, offer significant advantages in patients at
high surgical risk, showing favorable short-term outcomes
[25].

Risks and complications

Percutaneous interventions have lower perioperative risk
but may lack the longevity of surgical repairs. In contrast,
on-pump surgery, while highly effective, carries inherent
risks due to bypass-related complications [23].

Patient selection and outcomes

Clinical trials indicate that severely symptomatic HF
patients with suitable anatomy may benefit most from
surgical intervention, while those with high surgical risk or
contraindications may find the MitraClip or TMVR a viable
solution [13,15].

Conclusion

In patients with severe heart failure and mitral valve
insufficiency, a stratified approach is essential to optimize
outcomes. While medical management serves as a critical
adjunct, procedural interventions and surgery provide
definitive treatment options, with each modality offering
unique advantages. On-pump surgery remains the standard
for durability, but emerging transcatheter techniques
represent a valuable option for high-risk surgical candidates.
Further studies are required to refine patient selection
criteria and advance the efficacy of minimally invasive
techniques in this challenging patient population.
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