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Abstract  

Left ventricular non-compaction cardiomyopathy, a rare congenital cardiomyopathy, is characterized by prominent 
trabeculations and deep intertrabecular recesses that communicate with the ventricular cavity. The typical presentation 

includes a triad of heart failure, ventricular arrhythmia, and systemic embolization. The disorder is often diagnosed by 

echocardiography and cardiac magnetic resonance imaging. In the absence of specific therapy, the management depends 

on the clinical presentation. Here, we describe a young man with left ventricular non-compaction cardiomyopathy and 

coronary artery disease who underwent coronary artery bypass graft surgery. 
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Research Development: 

Obstructive sleep apnea (OSA) is a common but underdiagnosed 

disorder characterized by intermittent upper airway obstruction 

during sleep, leading to episodes of hypoxia and subsequent 

reoxygenation. OSA is increasingly recognized as a major risk 
factor for the development and progression of various  

cardiovascular diseases, including hypertension, heart failure, and 

arrhythmias. Despite its widespread prevalence, especially among 

middle-aged and elderly populations, the precise mechanisms by 

which OSA exacerbates cardiovascular risk remain poorly 
understood, necessitating further investigation. 

Impact on Hypertension: 

OSA-induced intermittent hypoxia and sleep fragmentation have 

been shown to activate the sympathetic nervous system and 

promote systemic inflammation. These physiological changes  
contribute to endothelial dysfunction and increased vascular 

resistance, which in turn elevate blood pressure. The role of 

hypoxia-induced pathways, such as the activation of the renin - 

angiotensin-aldosterone system (RAAS) and increased 

sympathetic tone, is critical in understanding how OSA 

exacerbates hypertension. Research in this area could focus on 

identifying biomarkers of OSA-induced hypertension and 

evaluating the effectiveness of therapies like continuous positive 

airway pressure (CPAP) in controlling blood pressure. 

Additionally, studies could explore whether treating OSA can reduce 
the long-term risk of developing sustained hypertension and related 

complications. 

Impact on Heart Failure: 

OSA is also strongly associated with the development and worsening 

of heart failure (HF), particularly in patients with pre-existing 
cardiovascular conditions. Intermittent hypoxia can lead to increased 

left ventricular afterload, ischemia, and myocardial remodeling, which 

may contribute to the progression of heart failure. Moreover, the 

repeated episodes of hypoxia and arousals during sleep increase 

myocardial oxygen demand while reducing oxygen supply, leading to 
an imbalance that worsens the heart’s efficiency. The presence of OSA 

in heart failure patients may also exacerbate symptoms such as 

shortness of breath, fatigue, and fluid retention. 

Research could examine the bidirectional relationship between OSA 
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and heart failure, focusing on the mechanisms that link OSA-induced 
hypoxia to myocardial dysfunction and clinical decompensatio n.  

Investigating the potential benefits of CPAP therapy in improving 

heart failure symptoms, reducing hospitalizations, and prolonging 

survival in patients with concurrent OSA could provide valuable 

insights. Additionally, exploring the role of nocturnal ventilation in 
preventing myocardial ischemia and improving cardiovascul ar 

outcomes in heart failure patients could help guide clinical decision -

making. 

Impact on Arrhythmias: 

OSA is a significant risk factor for arrhythmias, particularly atrial 
fibrillation (AF) and ventricular arrhythmias. The intermitten t 

hypoxia caused by OSA increases the likelihood of electrical 

disturbances in the heart by affecting the autonomic nervous system 

and promoting inflammation, oxidative stress, and ion channel 
dysfunction. These alterations can predispose the heart to both atrial 

and ventricular arrhythmias, which are associated with increased 

morbidity and mortality in patients with OSA. 

The role of CPAP in preventing arrhythmias is an area of active 

research. Clinical trials and cohort studies could evaluate whether 
CPAP therapy or other treatments aimed at improving sleep apnea 

reduce the frequency and severity of arrhythmias. Furthermore, the 

development of novel therapeutic approaches, such as  

pharmacologic agents or electrical stimulation therapies, that target 

the underlying mechanisms of arrhythmia in OSA patients could be 
explored to reduce the cardiovascular burden of OSA-related 

arrhythmias. 

 

Emerging Therapies: 

The treatment of OSA traditionally relies on the use of CPAP, which 
improves sleep quality, reduces sympathetic activation, and prevents  

intermittent hypoxia. However, the efficacy of CPAP in improving 

cardiovascular outcomes remains debated, with some studies  

showing significant benefits and others indicating limited 

improvement in terms of cardiovascular morbidity and mortality. 
The variability in response to CPAP suggests that personalized 

treatment strategies, such as adjusting CPAP pressure or using 

bilevel positive airway pressure (BiPAP), may be more effective for 

certain patient subgroups. 

In addition to CPAP, other emerging therapies for OSA include oral 
appliances that reposition the jaw to prevent airway collapse, as well 

as surgical options such as uvulopalatopharyngoplasty or more 

advanced procedures like Inspire therapy, which uses a surgically 
implanted device to stimulate the airway muscles during sleep. 

Research should assess the comparative effectiveness of these 

therapies in improving cardiovascular outcomes and their potential 

for integration into clinical practice. 

Furthermore, pharmacological interventions that target the 
mechanisms of OSA-related cardiovascular disease—such as drugs  

that modulate the sympathetic nervous system, reduce inflammatio n, 

or improve endothelial function—are also being explored. These 

therapies could provide adjunctive benefits in patients who do not 

respond adequately to traditional sleep apnea treatments. 
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Future Directions: 

Given the complex interplay between OSA and cardiovascul ar 

disease, future research should focus on uncovering the molecular 

pathways linking these two conditions. Studies could explore the 

role of biomarkers (e.g., inflammatory cytokines, oxidative stress  

markers) in predicting cardiovascular risk in OSA patients and help 
guide personalized treatment strategies. 

Additionally, large-scale randomized controlled trials (RCTs) 

evaluating the long-term cardiovascular benefits of OSA treatments  

(such as CPAP and emerging therapies) are necessary to establish 

evidence-based guidelines for management. 

Finally, efforts should be made to raise awareness of the 
cardiovascular risks associated with OSA, especially in populations  

at high risk for both conditions, such as patients with obesity, 

diabetes, and pre-existing heart disease. Early diagnosis and 

management of OSA may help mitigate its impact on cardiovascul ar 

health, reducing the burden of related complications and improving 
quality of life for affected individuals. 

This research holds the potential to not only improve our 

understanding of the cardiovascular consequences of OSA but also 

to guide more effective and personalized approaches to managing 

both OSA and its associated cardiovascular risks, ultimately leading 
to better patient outcomes. 

 

The heatmap shows strong correlations between intermittent hypoxia and cardiovascular outcomes, particularly hypertension (0.U2) and 

heart failure (0.88). This visualization helps understand the interconnected nature of OSA pathophysiology 
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