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Stroke and Obstructive Sleep Apnea
Cathy Goldstein, MD, MS

CASE
A 72 year old male with a past medical history of hypertension and obesity is 
admitted to the hospital after acute onset of right sided facial droop and difficulty 
lifting the right arm and leg. Physical examination confirmed right face, arm, and 
leg weakness and MRI revealed a lacunar infarct of the left internal capsule. The 
patient had an uneventful hospital and rehabilitation course with the exception 
of a nocturnal oxygen requirement not explained by any pulmonary pathology. 
He presented to your clinic 4 weeks later reporting that he’s always been told he 
snored loudly but he sleeps just fine. In addition to right sided weakness, physical 
examination revealed a BMI of 34.7 kg/m2, a neck circumference of 17.5 inches, 
and class 3 modified Mallampati. 

DISCUSSION
Sleep-disordered breathing (SDB) is common among individuals who have 
experienced stroke or transient ischemic attack (TIA) with prevalence of 
approximately 70%.1 Obstructive sleep apnea (OSA) makes up the vast majority 
of SDB in this patient group, although central sleep apnea (CSA) is also seen in 
a small percentage.1 The similar prevalence of OSA in stroke and TIA patients2 
suggests that OSA is likely present prior to the stroke or TIA, as opposed to a 
direct result of neurological compromise. 

Importantly, OSA can increase the risk of incident stroke or TIA. Meta-
analysis of prospective cohort studies demonstrated an approximately two-fold 
increase in the odds of subsequent ischemic cerebrovascular events in those 
with OSA.3 OSA is an independent risk factor that persists despite control for 
other relevant vascular comorbidities3-7 including atrial fibrillation.3 Initially, the 
risk appeared isolated to men3; however, more recent work that targeted female 
populations confirms this finding in women.6,7 Greater risk is seen with higher 
degrees of OSA severity.8,9

The National Healthy Sleep Awareness Project involves a partnership between the 
American Academy of Sleep Medicine, Centers for Disease Control and Prevention, 
and Sleep Research Society. The long term goal of the project is to promote improved 
sleep health in the United States. The project will increase public awareness of the 
importance of healthy sleep. It also will promote the treatment and prevention of 
sleep disorders.
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Conversely, treatment of OSA may ameliorate the risk of future stroke.6 
However, randomized controlled trials to determine the effect of continuous 
positive airway pressure (CPAP) for primary prevention of stroke in OSA patients 
are limited and have reported negative results.10,11 Insufficient sample size and 
poor CPAP adherence noted during these studies may be the driving factor 
behind similar incident cardiovascular events in individuals randomized to CPAP 
compared to controls.10,11

In patients who have already experienced stroke or TIA, treatment of OSA 
can improve outcomes; therefore rapid diagnosis is crucial. Symptoms suggestive 
of OSA in general also apply to this population and include: snoring, choking, 
gasping, witnessed apneas, poor sleep quality, excessive daytime sleepiness, and 
fatigue.12 Clinical characteristics such as male gender, obesity, upper airway 
anatomy that may predispose to obstruction, atrial fibrillation, and hypertension 
should increase the index of suspicion.1,12-14 Features specific to stroke patients 
such as recurrent stroke and unknown etiology of stroke increase the likelihood 
of OSA.1 In the acute inpatient setting, unexplained hypoxia may be the result 
of OSA.15 Given the poor predictive value of tools using signs and symptoms, 
suspected OSA must be confirmed by diagnostic testing. Especially given that 
stroke patients with OSA may not report excessive daytime sleepiness and are more 
likely to be female and non-obese. 

Diagnostic testing may be conducted even in the acute post-stroke setting 
as soon as the patient is able to tolerate the evaluation and can be performed with 
polysomnogram (PSG) or split-night PSG. In a split-night PSG, CPAP therapy 
is started if OSA of sufficient severity is seen during the initial diagnostic segment 
(often 2-3 hours). The potential for comorbid CSA in stroke patients makes home 
sleep apnea testing less desirable than gold-standard PSG.16 OSA is defined as 
5 or more obstructive respiratory events per hour of sleep on PSG or 5 or more 
respiratory events per hour of recording time on home sleep apnea testing, as these 
limited sensor devices often lack a sleep measure such as electroencephalography. 

In stroke patients, OSA has the potential to delay neurological recovery, 
prolong hospitalization, and increase the risk of recurrent stroke or death, while 
treatment with CPAP may improve neurological recovery and cognition, reduce 
subsequent vascular events, and decrease sleepiness and depression.17-19 The benefits 
of treating OSA in general, and the possibility of specific gains in this population, 
warrant the initiation of CPAP. CPAP is the gold-standard of treatment for OSA 
and uses positive pressure to overcome recurrent airway obstruction.20 The clinician 
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may initiate CPAP even in the acute post-stroke setting and most investigations 
demonstrate adequate patient adherence to therapy.17 CPAP titration, either full 
night or during the second portion of a split-night polysomnogram, is indicated to 
determine the optimal pressure setting to resolve obstructive respiratory events.20 
The patient should undergo a CPAP titration as soon as possible after stroke to 
guide therapy; however, given many centers lack the ability to conduct inpatient 
CPAP titration studies, auto-titrating CPAP is a promising therapy that requires 
further investigation.18,21 Many sleep centers are open-access sleep centers, which 
allows primary care clinicians to order sleep studies without the patient undergoing 
a consultation by a sleep medicine physician. However, patients with multiple 
medical problems may benefit from the care of a board certified sleep medicine 
physician to guide the evaluation, diagnosis and treatment for sleep problems 
within an American Academy of Sleep Medicine (AASM) accredited sleep center 
(clinics and sleep lab).  

Stroke patients may possess characteristics that pose a challenge to effective 
treatment of OSA. Neglect and greater stroke severity reduce CPAP adherence.22 
Additionally, cognitive difficulties, apathy, upper extremity weakness, facial droop, 
and increased oral secretions may lead to difficulty operating the CPAP machine 
and wearing the CPAP mask interface. Patient and caregiver education and support 
is critical to ensure successful OSA treatment. 

Lifestyle modifications such as weight loss, avoidance of alcohol and other 
sedatives, and non-supine sleeping positions are recommended in addition 
to CPAP, but are not typically successful as sole therapy in the general SDB 
population.20 Alternatives to CPAP such as mandibular advancement devices, 
surgical interventions, and hypoglossal nerve stimulation, which are effective 
treatments for OSA, have not been investigated specifically in stroke patients. 

In summary, OSA is common in patients who have experienced stroke or TIA 
and may increase the risk of future stroke or TIA. Given the high prevalence and 
negative association with desirable outcomes, clinicians should have a low threshold 
to order diagnostic testing for OSA in this patient population. Treatment of OSA 
with positive airway pressure (CPAP, BPAP, or other indicated modalities) is both 
feasible and effective in individuals with stroke and TIA. Positive airway pressure 
should be initiated at the earliest opportunity to reduce symptoms attributable to 
sleep-disordered breathing and possibly improve recovery after stroke. 
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CASE FOLLOW-UP
The patient was referred to a local sleep center. After a thorough clinical sleep 
consultation, he underwent a split-night polysomnogram. He was found to have 
an apnea-hypopnea index of 43 events/hour during the diagnostic portion of the 
study with oxygen desaturations to a nadir of 76%. CPAP set at 14 cm of water was 
found to effectively treat his OSA and therapy was initiated for home use.
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