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Understanding Central Sleep Apnea (CSA): Causes, Symptoms, Diagnosis, and Treatment

central sleep apnea csa is a complex sleep disorder characterized by the brain's failure to send proper

signals to the muscles that control breathing, leading to pauses in respiration during sleep. Unlike

obstructive sleep apnea, where the airway becomes physically blocked, CSA originates in the central

nervous system's respiratory control center. This condition can significantly impact sleep quality, overall

health, and well-being, often co-occurring with other medical conditions. This comprehensive article will

delve into the intricacies of central sleep apnea, exploring its various types, underlying causes,

common symptoms, diagnostic approaches, and the diverse range of effective treatment options

available to manage this challenging condition. Understanding CSA is the first step toward regaining

restful sleep and improving long-term health outcomes.

Table of Contents

What is Central Sleep Apnea (CSA)?

Types of Central Sleep Apnea

Causes and Risk Factors for CSA

Symptoms of Central Sleep Apnea

Diagnosing Central Sleep Apnea

Treatment Options for Central Sleep Apnea

Living with Central Sleep Apnea

What is Central Sleep Apnea (CSA)?

Central sleep apnea (CSA) is a serious sleep-related breathing disorder where the brain's signals to

the muscles that regulate breathing become intermittent or cease altogether. This leads to recurrent

episodes of reduced or absent breathing during sleep, known as apneas. Unlike obstructive sleep



apnea (OSA), where an physical blockage in the airway prevents airflow, CSA is a problem with the

respiratory control mechanism itself. The brain simply fails to tell the body to breathe. This disruption

can cause oxygen levels in the blood to drop significantly, leading to frequent awakenings and

fragmented sleep, even if the individual doesn't consciously realize they are waking up.

The physiological consequence of these breathing pauses is a lack of oxygen and a buildup of carbon

dioxide in the bloodstream. The body's response to these changes is to trigger a brief awakening or

arousal, prompting the individual to resume breathing. While this mechanism is essential for survival,

these repeated disruptions prevent the body from entering deeper, restorative stages of sleep. Over

time, this chronic sleep deprivation can have far-reaching implications for cardiovascular health,

cognitive function, and overall quality of life. Therefore, recognizing and addressing CSA is crucial for

managing its potential health consequences.

Types of Central Sleep Apnea

Central sleep apnea is not a monolithic condition; rather, it manifests in several distinct forms, each

with its own underlying mechanisms and associated factors. Understanding these different types is

essential for accurate diagnosis and targeted treatment. The primary classifications of central sleep

apnea help clinicians differentiate the root cause of the breathing disruption.

Cheyne-Stokes Respiration (CSR)

Cheyne-Stokes respiration (CSR) is a specific pattern of breathing characterized by a cyclical

crescendo and decrescendo in tidal volume, separated by periods of apnea or near-apnea. This

pattern is typically observed in individuals with advanced congestive heart failure (CHF) or stroke. In

CSR, the delay in blood circulation time between the lungs and the brain causes an overcorrection in

breathing. When carbon dioxide levels rise, the brain overstimulates breathing, leading to

hyperventilation. This then causes carbon dioxide levels to drop too low, leading to hypoventilation and



subsequent apnea, restarting the cycle.

Primary Central Sleep Apnea (P-CSA)

Primary central sleep apnea (P-CSA), also known as Congenital Central Alveolar Hypoventilation

Syndrome (CCAH), is a rare disorder characterized by inadequate ventilation during sleep without any

identifiable underlying medical condition. In these cases, the respiratory control center in the brainstem

appears to be inherently defective, leading to a reduced ventilatory response to increased carbon

dioxide levels. This can result in severe hypoventilation and dangerously low oxygen saturation during

sleep, especially in infants and children. The exact genetic or developmental cause of P-CSA is often

unknown.

High-Altitude Periodic Breathing (HAPB)

High-altitude periodic breathing (HAPB) is a form of central sleep apnea that occurs at high altitudes,

typically above 2,500 meters (approximately 8,200 feet). It is a transient condition that often resolves

within a few weeks as the body acclimatizes. HAPB is characterized by periodic breathing patterns,

similar to CSR, but without the underlying heart or neurological disease. The reduced partial pressure

of oxygen at high altitudes leads to increased ventilation. However, the body's response can become

unstable, leading to periodic breathing patterns as it attempts to regulate oxygen and carbon dioxide

levels.

Treatment-Emergent Central Sleep Apnea

Treatment-emergent central sleep apnea, also known as Complex Sleep Apnea or Mixed Sleep

Apnea, is a condition that arises after treatment for obstructive sleep apnea begins. Specifically, it

often develops in individuals who are treated with positive airway pressure (PAP) therapy, such as



CPAP. After the airway obstruction is resolved by the PAP device, central apneas may emerge or

become more prominent. This is thought to occur because the PAP therapy can stabilize the airway,

thereby revealing or exacerbating an underlying instability in the brain's respiratory control.

Causes and Risk Factors for CSA

Several underlying medical conditions and physiological factors can contribute to the development of

central sleep apnea. Identifying these causes is crucial for effective management. The brain's inability

to regulate breathing during sleep can stem from a variety of issues affecting the central nervous

system or cardiovascular system.

Underlying Medical Conditions

A primary driver of central sleep apnea is often the presence of other significant medical conditions.

These conditions can directly impact the brain's respiratory control center or indirectly lead to its

dysfunction. Congestive heart failure (CHF) is a leading cause, as it can lead to fluid buildup in the

lungs and impaired blood flow to the brain, affecting the respiratory drive. Similarly, strokes, particularly

those affecting the brainstem, can damage the neural pathways responsible for breathing. Opioid use,

whether prescribed or illicit, is another major contributor, as opioids suppress the respiratory drive.

Other neurological disorders, such as Parkinson's disease, amyotrophic lateral sclerosis (ALS), and

traumatic brain injuries, can also impair respiratory control. Certain medical procedures, like surgery,

can also temporarily affect breathing patterns.

Other Risk Factors

Beyond specific medical diagnoses, several other factors increase the risk of developing central sleep



apnea. Age is a significant factor, with older adults being more susceptible. Certain medications,

particularly those affecting the central nervous system, like sedatives and narcotic pain relievers, can

increase the risk. Additionally, individuals who have been treated for obstructive sleep apnea,

especially with positive airway pressure (PAP) therapy, may develop a form of central sleep apnea

known as treatment-emergent CSA. Lifestyle factors such as excessive alcohol consumption,

particularly before bedtime, can also play a role by further suppressing respiratory function. Being male

is also associated with a higher risk compared to females, although this difference may diminish after

menopause.

Symptoms of Central Sleep Apnea

The symptoms of central sleep apnea can sometimes be subtle and may overlap with those of other

sleep disorders, making accurate diagnosis challenging. However, a consistent pattern of disturbed

sleep and daytime consequences often emerges. Recognizing these signs is vital for seeking medical

attention.

During Sleep

The most prominent symptom experienced during sleep is a noticeable cessation or significant

reduction in breathing. This might be observed by a bed partner as periods of silence followed by a

gasp or snort. Unlike obstructive sleep apnea, loud snoring may not be as prevalent, or it may be

intermittent. Individuals with CSA may also experience abrupt awakenings from sleep, often

accompanied by a feeling of breathlessness or choking. They might also report frequent changes in

sleep position in an attempt to breathe more comfortably. Some individuals may experience restless

sleep, tossing and turning frequently throughout the night without feeling truly rested upon waking.



Daytime Symptoms

The fragmented sleep caused by central sleep apnea leads to a range of daytime symptoms.

Excessive daytime sleepiness (EDS) is a hallmark, making it difficult to stay alert during daily activities,

leading to increased risk of accidents. This sleepiness can range from mild fatigue to an overwhelming

urge to nap. Other common daytime complaints include headaches, particularly upon waking, due to

the altered blood gas levels during the night. Cognitive impairments such as difficulty concentrating,

memory problems, and irritability are also frequently reported. Some individuals may experience a

general lack of energy, mood disturbances like depression or anxiety, and a decreased libido. These

symptoms can significantly impact a person's ability to function effectively in their personal and

professional life.

Diagnosing Central Sleep Apnea

Diagnosing central sleep apnea requires a thorough medical evaluation and specialized sleep testing.

A healthcare professional will assess your symptoms, medical history, and conduct physical

examinations to rule out other conditions. The definitive diagnosis of CSA is typically made through a

polysomnogram (PSG), commonly known as a sleep study.

Medical History and Physical Examination

The diagnostic process begins with a detailed discussion of your symptoms, including any observed

breathing pauses, excessive daytime sleepiness, morning headaches, or changes in your sleep

patterns. Your doctor will inquire about your medical history, paying close attention to conditions known

to be associated with CSA, such as heart failure, stroke, or neurological disorders. A review of your

current medications is also essential, particularly for any that might affect breathing. A physical

examination will be conducted to assess your general health, check for signs of underlying conditions



like heart or lung disease, and evaluate your airway anatomy. This initial consultation helps the

physician determine the likelihood of CSA and guide further diagnostic steps.

Polysomnography (Sleep Study)

Polysomnography (PSG) is the gold standard for diagnosing sleep apnea, including central sleep

apnea. During a PSG, you will spend a night in a sleep laboratory where various physiological

parameters are monitored. These include:

Brain waves (electroencephalogram - EEG) to assess sleep stages

Eye movements (electrooculogram - EOG)

Muscle activity (electromyogram - EMG)

Heart rate and rhythm (electrocardiogram - ECG)

Respiratory effort (chest and abdominal bands)

Airflow at the nose and mouth

Blood oxygen saturation (pulse oximetry)

Body position

The PSG allows the sleep technologist and physician to distinguish between central and obstructive

apneas by analyzing the respiratory effort. In CSA, the chest and abdominal bands will show effort to

breathe, but no airflow will be detected, indicating the brain is not signaling the respiratory muscles.

Conversely, in OSA, there is effort, but the airway is blocked, preventing airflow. Special types of PSG,



such as CPAP titration studies, may also be performed to determine the optimal pressure settings for

treatment.

Treatment Options for Central Sleep Apnea

The treatment of central sleep apnea is highly individualized and depends on the underlying cause,

severity of the condition, and the specific type of CSA. The primary goals of treatment are to restore

normal breathing patterns, improve sleep quality, and alleviate daytime symptoms. Addressing the root

cause is paramount.

Addressing Underlying Medical Conditions

The cornerstone of treating central sleep apnea often involves effectively managing the medical

condition that is causing it. For individuals with congestive heart failure (CHF), optimizing their heart

failure treatment can significantly improve CSA. This may involve medications to improve heart

function, manage fluid retention, and reduce blood pressure. For those with conditions like stroke or

neurological disorders, rehabilitation and therapies aimed at improving neurological function can

indirectly benefit breathing. If opioid-induced CSA is suspected, the primary treatment is to reduce or

discontinue opioid use, often by exploring alternative pain management strategies and working closely

with a pain specialist.

Positive Airway Pressure (PAP) Therapy

Positive airway pressure (PAP) therapy is a common and effective treatment for various forms of sleep

apnea, including central sleep apnea. The most common types of PAP devices used for CSA are:



Adaptive Servo-Ventilation (ASV): This is often the preferred therapy for certain types of CSA,

particularly Cheyne-Stokes Respiration. ASV devices monitor your breathing and automatically

adjust the air pressure and breathing support to maintain a regular breathing pattern. They are

designed to detect breathing pauses and provide breaths with varying volumes and rates as

needed.

Bi-level Positive Airway Pressure (BiPAP): BiPAP machines deliver two different pressure levels:

a higher pressure during inhalation and a lower pressure during exhalation. This can be helpful

for individuals with CSA who have reduced respiratory drive, providing more consistent support

than CPAP.

Continuous Positive Airway Pressure (CPAP): While CPAP is the standard for obstructive sleep

apnea, it may be used in some cases of treatment-emergent CSA, particularly if residual

obstructive events are present or if it helps stabilize breathing. However, in some forms of CSA,

CPAP alone can paradoxically worsen central apneas.

It is crucial for ASV and BiPAP devices to be prescribed and monitored by a sleep specialist, as their

use requires careful consideration of the specific type and cause of CSA.

Other Treatment Modalities

In addition to PAP therapy and managing underlying conditions, other treatment modalities may be

employed for central sleep apnea. For certain types of CSA, particularly those related to altitude or

specific neurological conditions, supplemental oxygen therapy during sleep may be prescribed to help

maintain adequate blood oxygen levels. Medications are generally not a first-line treatment for CSA,

but in specific situations, such as for individuals with certain neurological conditions or severe

hypoventilation, doctors might consider stimulants or other drugs that can increase respiratory drive. In

rare and severe cases where other treatments have been unsuccessful, surgical options might be

considered, although these are not common for CSA.



Living with Central Sleep Apnea

Managing central sleep apnea is a long-term commitment that involves adherence to treatment,

lifestyle adjustments, and ongoing medical follow-up. By actively participating in your care and making

informed choices, you can significantly improve your quality of life and reduce the health risks

associated with this condition.

Adhering to your prescribed treatment, whether it's using a PAP device regularly, taking prescribed

medications, or managing an underlying medical condition, is paramount. Regular follow-up

appointments with your sleep specialist and other healthcare providers are essential to monitor your

progress, adjust treatment as needed, and address any emerging concerns. Lifestyle modifications can

play a supportive role in managing CSA. This includes maintaining a healthy weight, as obesity can

exacerbate breathing issues. Regular physical activity, when cleared by your doctor, can improve

overall cardiovascular health and sleep quality. Avoiding alcohol and sedatives, especially close to

bedtime, is also recommended, as these substances can depress respiratory function. Establishing a

consistent sleep schedule and creating a relaxing bedtime routine can further promote better sleep

hygiene. Educating yourself about CSA and connecting with support groups can also provide valuable

emotional and practical guidance, fostering a sense of community and shared experience among

individuals navigating life with this complex sleep disorder.

Frequently Asked Questions

Q: What is the main difference between central sleep apnea (CSA) and

obstructive sleep apnea (OSA)?

A: The primary difference lies in the cause of the breathing pauses. In obstructive sleep apnea (OSA),

the airway becomes physically blocked, preventing airflow. In central sleep apnea (CSA), the brain fails

to send the proper signals to the muscles that control breathing, leading to pauses in respiration.



Q: Can central sleep apnea be cured?

A: While central sleep apnea (CSA) may not always be completely "cured," it is often very effectively

managed. Treatment focuses on addressing the underlying cause and using therapies like positive

airway pressure (PAP) devices to normalize breathing patterns during sleep. Successful management

can lead to significant improvements in sleep quality and overall health.

Q: What are the most common symptoms of central sleep apnea in

adults?

A: Common symptoms of central sleep apnea (CSA) include frequent awakenings from sleep, feeling

short of breath upon waking, excessive daytime sleepiness, morning headaches, and difficulty

concentrating. Bed partners may also observe periods of no breathing followed by gasps or snorts.

Q: How is central sleep apnea diagnosed?

A: Central sleep apnea (CSA) is typically diagnosed through a comprehensive sleep study called

polysomnography (PSG). This test monitors various physiological functions during sleep, including

brain activity, breathing effort, airflow, and blood oxygen levels, to identify the pattern of breathing

disturbances.

Q: Is adaptive servo-ventilation (ASV) the only treatment for central

sleep apnea?

A: No, ASV is a primary treatment for certain types of central sleep apnea (CSA), like Cheyne-Stokes

Respiration, but it is not the only option. Other treatments include managing underlying medical

conditions, supplemental oxygen, other types of PAP therapy (like BiPAP), and sometimes

medications. The best treatment depends on the specific cause and type of CSA.



Q: Can heart failure cause central sleep apnea?

A: Yes, heart failure is a very common cause of a specific type of central sleep apnea known as

Cheyne-Stokes Respiration (CSR). The impaired pumping function of the heart can lead to changes in

blood flow and gas levels that destabilize the brain's breathing control.

Q: Are children susceptible to central sleep apnea?

A: Yes, children can be susceptible to central sleep apnea (CSA). It can be congenital, meaning

present at birth (Primary Central Sleep Apnea), or it can develop due to other medical conditions such

as prematurity, neurological disorders, or after certain medical interventions.
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