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Modern cardiac surgery: Techniques, outcomes, challenges.
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Introduction

The field of cardiac surgery is continually advancing, expanding its
reach to increasingly complex patient populations and developing
innovative techniques to enhance outcomes. A contemporary mul-
ticenter analysis underscores the feasibility and acceptable safety
profile of cardiac surgery in very elderly patients, specifically oc-
togenarians and nonagenarians. This work emphasizes the critical
need for careful patient selection and specialized perioperative man-
agement to optimize results and improve quality of life [1].

Understanding and mitigating postoperative complications remains
a priority. One study identifies key risk factors for Postoperative
Atrial Fibrillation (POAF) following isolated Coronary Artery By-
pass Grafting (CABG), such as advanced age, chronic kidney dis-
ease, and preoperative left atrial enlargement. Recognizing these
predictors enables targeted preventive strategies and improved pa-
tient management, ultimately reducing POAF incidence and its as-
sociated complications [2].

Minimally invasive approaches are transforming cardiovascular
interventions. A meta-analysis comparing Transcatheter Aortic
Valve Implantation (TAVI) with Surgical Aortic Valve Replacement
(SAVR) in low-risk patients reveals TAVI as a viable alternative,
showing similar or even superior short-term outcomes for mortality
and stroke. These findings support expanding TAVI indications, al-
though the long-term durability of the procedure remains a critical
area for ongoing research [3].

For patients with extensive aortic arch disease, advanced surgical
techniques offer improved options. Here, clinical outcomes of hy-
brid arch repair utilizing the frozen elephant trunk technique demon-
strate the procedure’s efficacy and safety in complex cases. This
approach provides a less invasive alternative to traditional open
surgery, achieving favorable mid-term results in terms of aortic re-
modeling and complication rates [4].

Congenital heart anomalies also benefit from refined surgical in-
terventions. Research evaluating the early and mid-term outcomes
of surgical repair for Double Outlet Right Ventricle (DORV) with
subaortic Ventricular Septal Defect (VSD) shows good postopera-
tive recovery and survival rates. This highlights the effectiveness

of current surgical techniques in addressing this complex anomaly
and improving patient prognosis [5].

Hybrid strategies are also being explored for coronary artery dis-
ease. A systematic review and meta-analysis on hybrid coro-
nary revascularization (HCR) for multivessel Coronary Artery Dis-
ease (CAD) suggests that combining surgical and percutaneous ap-
proaches can offer comparable or potentially better outcomes than
conventional methods for select patients. This is particularly noted
regarding major adverse cardiac events, by leveraging the benefits
of both techniques [6].

In trauma care, innovative endovascular solutions are proving ef-
fective. A study utilizing a national database to examine contem-
porary outcomes of Thoracic Endovascular Aortic Repair (TEVAR)
for blunt thoracic aortic injury reveals TEVAR as a safe and effec-
tive treatment. With low mortality and complication rates, it un-
derscores its role as the preferred management strategy in suitable
trauma patients due to its minimally invasive nature [7].

Mitral valve disease management also sees robust outcomes from
reconstructive procedures. A systematic review and meta-analysis
examining the long-term outcomes of mitral valve repair for severe
mitral regurgitation confirms that this procedure offers excellent
durability and favorable clinical results over time. This evidence
strongly supports its preference over replacement whenever feasi-
ble, aiming to preserve native valve function and improve patient
quality of life [8].

Further validating minimally invasive approaches, a propensity-
matched analysis compares Minimally Invasive Surgical Aortic
Valve Replacement (MIS-AVR) with conventional SAVR. The anal-
ysis demonstrates that MIS-AVR offers similar or improved short-
term outcomes, including reduced hospital stay and lower rates of
complications, while maintaining equivalent survival. This robustly
supports MIS-AVR as a safe and effective option for suitable pa-
tients [9].

Despite surgical and interventional advancements, managing criti-
cal postoperative complications remains a significant challenge. A
retrospective analysis investigates the early outcomes of Extracor-
poreal Membrane Oxygenation (ECMO) support for cardiogenic
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shock following cardiac surgery. While ECMO provides crucial
circulatory support, mortality rates remain high. This underscores
the severity of the condition and the ongoing need for careful pa-
tient selection and aggressive management to improve survival in
this critically ill population [10].

Conclusion

Contemporary cardiac surgery addresses a broad spectrum of condi-
tions, continuously evolving to improve patient outcomes. Recent
research highlights the feasibility of complex procedures in vulnera-
ble populations, such as cardiac surgery in octogenarians and nona-
genarians, demonstrating acceptable safety with meticulous patient
selection and specialized perioperative care. Understanding risk
factors for common postoperative complications, like Postopera-
tive Atrial Fibrillation (POAF) after isolated Coronary Artery By-
pass Grafting (CABG), allows for targeted preventive strategies,
improving patient management. Advances in minimally invasive
techniques are reshaping treatment paradigms. Transcatheter Aortic
Valve Implantation (TAVI) emerges as a viable alternative to Surgi-
cal Aortic Valve Replacement (SAVR) for low-risk patients, show-
ing comparable or superior short-term results, although long-term
durability is still under investigation. Similarly, Minimally Inva-
sive Surgical Aortic Valve Replacement (MIS-AVR) offers benefits
over conventional SAVR, including shorter hospital stays and fewer
complications. For complex aortic pathologies, hybrid approaches
such as hybrid arch repair with the frozen elephant trunk technique,
and Thoracic Endovascular Aortic Repair (TEVAR) for blunt tho-
racic aortic injury, provide effective and less invasive solutions
with favorable mid-term outcomes. Addressing congenital anoma-
lies, surgical repair for Double Outlet Right Ventricle (DORV) with
subaortic Ventricular Septal Defect (VSD) shows promising early
and mid-term recovery rates. Furthermore, hybrid coronary revas-
cularization for multivessel Coronary Artery Disease (CAD) com-
bines surgical and percutaneous techniques, aiming for optimized
results. Mitral valve repair consistently demonstrates excellent
long-term durability for severe mitral regurgitation, reinforcing its
preference over replacement. Despite these advancements, chal-
lenges persist, notably in managing severe complications like car-

diogenic shock post-cardiac surgery, where Extracorporeal Mem-
brane Oxygenation (ECMO) provides crucial support, though mor-
tality remains significant, emphasizing the need for continued re-
search in critical care.
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