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Abstract
Approximately one-quarter of people with epilepsy will experience their first seizure in later adulthood, and up to almost 40% of these individuals will have no clear 
seizure etiology despite extensive investigation. Obstructive sleep apnea (OSA), which becomes increasingly prevalent with age, may contribute to seizure facilitation 
in susceptible individuals. OSA treatment has been demonstrated to decrease interictal activity and improve seizure control, and as a modifiable risk factor, should be 
evaluated in patients with late-onset seizures. The following case describes a patient who presented with overt symptoms of late-onset epilepsy after being diagnosed 
with OSA, with further seizure exacerbation during noncompliance with continuous positive airway pressure therapy.
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Introduction
The prevalence of epilepsy ranges from 0.5 to 1% [1]. Approximately 

25% of these individuals will experience their first seizure in adulthood, 
with a peak in incidence for those aged 65 years and older [2,3]. The 
etiology of 20-38% of adult onset epilepsy remains unclear despite 
extensive investigation, but precipitating factors, including untreated 
obstructive sleep apnea (OSA), have been associated with seizure 
facilitation in susceptible populations [4]. Posited mechanisms of 
seizure facilitation in patients with untreated OSA include sleep 
fragmentation, cerebral hypoxemia, and cardiac dysfunction [4]. 
Treatment of OSA with continuous positive airway pressure (CPAP) 
has been demonstrated to improve seizure control [5,6], as well as to 
decrease interictal activity [7], supporting the role of untreated OSA in 
seizure facilitation. This suggests that, as a modifiable risk factor, OSA 
should be evaluated in patients with late-onset seizures. The following 
case describes a patient who presented with late-onset epilepsy 
after being diagnosed with OSA, with further seizure exacerbation 
during noncompliance with CPAP, and highlights the importance of 
recognizing and treating OSA in late-onset epilepsy.

Case Report
A 62-year-old right-handed man presented to a university 

sleep center for evaluation of loud snoring, daytime sleepiness, and 
multiple arousals at night, which had become worse over several years. 
His past medical history was significant for obesity, hypertension, 
hyperlipidemia, and post-traumatic stress disorder (PTSD), which was 
being successfully managed by weekly group therapy sessions. There 
was no history of tobacco, alcohol or illicit drug abuse. Medications 
included aspirin, metoprolol, fenofibrate and rosuvastatin. Epilepsy 
risk factors were negative for prematurity, developmental delay, febrile 
convulsions, and family history of epilepsy, and significant for an 
episode of loss of consciousness lasting several minutes after a motor 
vehicle collision in 1992, which did not require hospitalization. On 
general physical exam, the patient was obese (body mass index = 31), 
with a normal neck circumference and modified Mallampati index = 2. 
Cardiac, respiratory and neurological exams were nomal.

Attended in-lab polysomnography (PSG) was performed, using a 
three channel EEG montage (F4-M1, C4-M1, and O2-M1) and electro-
oculogram. PSG demonstrated loud snoring and an apnea-hypopnea 
index (AHI) of 17, indicative of moderate obstructive sleep apnea. 
Sleep efficiency and percentage of sleep in REM and NREM (non-
REM) stages was normal. Wake after sleep onset was 23.5 minutes. 
Less than 1 minute of recording time was spent below 90% oxygen 
saturation. The periodic limb movement index was not elevated, and 
no EKG abnormalities were present.

After a titration study, the patient was started on CPAP at a pressure 
of 6 cm H20, with resolution of snoring, nighttime arousals, and 
improved daytime sleepiness. He was compliant with CPAP therapy, 
stating that it was difficult to fall asleep without using the machine, and 
averaged 6-8 hours of usage per night, 7 days per week. 

Four months later, the patient’s wife witnessed an episode of 
unresponsiveness from sleep. This occurred after technical problems 
prevented the patient from using his CPAP machine for the prior two 
evenings. The wife was initially awoken by gurgling sounds from the 
patient during the first half of the night and observed foaming at the 
mouth. The patient’s eyes were open, but he was not responsive to 
questions. During this event, he sat up and briefly spoke meaningless 
words, with deviation of the eyes and head towards the left. Bowel and 
bladder incontinence were not present. Emergency medical services 
were called, and the patient regained awareness during the ambulance 
ride to the hospital approximately 20 minutes after the beginning of 
the observed event. He was amnestic of the episode, and it was not 
associated with vivid dreaming. Subsequent evaluation of this event 
at the outside hospital consisted of an unremarkable MRI brain 
without contrast (Figures 1 and 2), normal 24-hour Holter monitoring, 
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One year after his OSA diagnosis, the patient returned to the 
university sleep center for routine follow-up. His sleep remained 
refreshing, and CPAP use averaged 6-8 hours per night, every night. 
However, he reported that two episodes of unresponsiveness had 
occurred in the interim since he was last seen. Upon further interview, 
the patient stated that he had been experiencing transient episodes of 
anxiety/fear, sometimes associated with abdominal discomfort, for a 
few years. The sensation would last for a few seconds, and occurred 
approximately once per month, without clear precipitating factors. 
Similar to the first unresponsive episode which occurred four months 
after OSA was diagnosed, the second episode was associated with not 
using CPAP the previous evening, secondary to returning home at so 
late an hour that the patient fell asleep before using the machine. The 
patient’s wife was again awoken by gurgling sounds during the first 
half of the night, and witnessed him foaming at the mouth, eyes open. 
He did not respond to questions. His eyes and head were again noted 
to be deviated to the left. There was no bowel or bladder incontinence. 
Emergency medical services were once again called, and the patient 
regained baseline awareness in the ambulance approximately 30 
minutes after observed episode onset. There was no associated vivid 
dreaming, and he was amnestic of the event. Laboratory studies and a 
noncontrast head CT performed in the emergency room were normal. 

A sleep-deprived, prolonged (>60 minutes) EEG was ordered, 
which showed interictal sharp waves in the right frontotemporal region 
at F8 (Figure 3). He subsequently underwent inpatient video EEG 
monitoring, during which time a focal seizure of right frontotemporal 
onset with secondary generalization was captured, associated with the 
same clinical characteristics as described in his prior two nocturnal 
episodes of impaired awareness (Figures 4a-4c). He was diagnosed with 
focal epilepsy and started on levetiracetam 500 mg by mouth twice daily. 

Thirteen months after initiation of antiseizure medication (ASM), 
the patient’s focal aware seizures of epigastric discomfort and anxiety/
fear had decreased in frequency, from monthly to every 4-6 months. 
There were also no further episodes of impaired awareness, even when 
he missed using CPAP on rare occasions.  

Discussion
Obstructive sleep apnea (OSA) has an estimated prevalence of 

2% in women and 4% in men [8], with increasing prevalence in older 
individuals as they approach the age of 65 years [9]. OSA is present in 
5-63% of people with epilepsy (PWE) [10], and of PWE, approximately 
25% will experience their first seizure in adulthood. As epilepsy 
and OSA are common in the older population, their co-occurrence 
may be coincidental. However, the older brain carries an increased 
susceptibility to insult due to the burden of co-morbid disease with 
aging. While co-morbidities such as ischemic vascular disease and 
post-traumatic brain injury have been attributed to late-onset seizures, 
this disease burden alone does not account for the etiology of 20-38% 
of patients with adult onset epilepsy [2,3]. Several studies suggest that 
untreated OSA facilitates seizures in susceptible patient populations, 
particularly older individuals. Manni et al demonstrated that older 
age at seizure onset was the only epilepsy risk factor found to be 
significantly associated to OSA in a group of epilepsy patients [11]. A 
cross-sectional study by Chihore, et al. showed complementary results, 
in that patients with seizure onset at age ≥ 50 years or with greater 
seizure frequency at or after 50 years of age had significantly higher 
AHIs [12]. This suggests that a subset of late-onset epilepsy patients is 
susceptible to seizure facilitation due to untreated OSA.

and normal routine EEG. As the patient’s exam and work-up were 
unremarkable, and this was his first episode of impaired awareness, no 
intervention was started. 

Figure 1. MRI brain without contrast: Axial FLAIR.

Figure 2. MRI brain without contrast: Coronal T1.
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Figure 3. Sleep-deprived EEG demonstrating interictal sharp waves in the right frontotemporal region at F8.

 Figure 4a. Focal seizure with secondary generalization of right frontotemporal onset.
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 Figure 4b. Focal seizure with secondary generalization of right frontotemporal onset.

 Figure 4c. Focal seizure with secondary generalization of right frontotemporal onset.
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The literature also supports the relationship between untreated 
OSA and seizures. In one series, the seizure frequency of seven patients 
with refractory epilepsy and sleep apnea was followed before and after 
apnea treatment (CPAP, tracheostomy or medical therapy). Seizure 
frequency and severity was reduced in 6 of 7 patients, even with 
intermittent CPAP use [4]. In a retrospective review by Hollinger’s 
group, 29 patients with epilepsy and OSA were identified. Twenty-three 
of these patients were prescribed CPAP therapy, and good compliance 
(≥ 4 hours of use per night) was obtained in 12 patients. Four out of 
12 patients showed a clear reduction in seizure frequency, with one 
patient becoming seizure free with CPAP alone, i.e. without initiation 
of an ASM [10]. In another retrospective review, CPAP compliance 
was studied in 41 patients with OSA and epilepsy for a minimum of 6 
months. The compliant group, comprised of 28 patients, demonstrated 
a significant decrease in monthly seizure frequency, while the 13 in 
the noncompliant group showed no change [13]. A pilot study by 
Malow et al assigned adult patients with refractory epilepsy and OSA 
to therapeutic or sham CPAP. Seizure frequency was reduced by 50% 
or greater in 28% of patients on therapeutic CPAP versus 15% in the 
sham group, although this was not statistically significant [6]. Vaughn’s 
group described a series of 10 adult patients with recurrent seizures 
and OSA who were prescribed CPAP or positional therapy. With apnea 
treatment alone, 3 patients became seizure free, and 1 had a greater 
than 95% reduction in seizure frequency. Three patients required OSA 
treatment and ASM titration for improved seizure control, and three 
patients had a seizure reduction of less than 50%, one of whom was 
unable to tolerate CPAP [5]. 

Electroencephalographic evidence of decreased interictal activity 
has also been demonstrated. Oliveira studied the interictal activity rate 
of epilepsy patients, six with OSA and two with COPD and snoring, 
before and after CPAP. All patients demonstrated a reduction in 
respiratory disturbance index and spiking rates, throughout the entire 
sleep cycle and during slow wave sleep, without alteration of ASMs [7].

In this patient, subtle symptoms of late-onset epilepsy, in the form 
of focal aware seizures (i.e. anxiety and epigastric rising sensation), were 
present prior to formal OSA diagnosis. However, the development of 
overt seizures (impaired awareness and bilateral tonic-clonic activity) 
did not occur until after OSA was diagnosed. It is unclear why the 
patient’s seizures progressed to becoming overtly symptomatic after 
OSA treatment with CPAP was started. However, his OSA may 
have become more severe over time, as suggested by several years of 
worsening symptoms such as snoring and daytime sleepiness, and his 
seizure threshold may have been lowered by prolonged exposure to the 
consequences of untreated OSA. In addition, the development of overt 
seizures occurred in the setting of non-compliance with CPAP therapy, 
supporting the hypothesis that untreated OSA may facilitate seizures. 

The differential diagnosis of the patient’s nocturnal episodes 
includes REM behavior disorder, PTSD related sleep disturbance 
and non-REM (NREM) parasomnias. As the patient’s events lacked 
vivid dream recall and occurred during the first part of the evening, 
when NREM rather than REM sleep predominates, REM behavior 
disorder is less likely. The absence of violent, thrashing movements, 
and lack of repetitive dreams involving the traumatic event, suggests 
against PTSD related phenomena [14]. NREM parasomnias, such as 
confusional arousals, somnambulism (sleep walking) and sleep terrors, 
occur earlier after sleep onset, similar to this patient’s presentation. 
However, NREM parasomnias tend to be shorter in duration, with less 
stereotyped behavior and a greater propensity to stand or walk during 
the event [15]. 

In this patient, the clinical diagnosis of focal epilepsy was supported 
by the presence of intermittent sensory symptoms congruent with 
temporal lobe origin, stereotyped behavior, and timing of nocturnal 
events, as sleep related seizures are more likely to emerge during the 
first portion of the evening, corresponding to early stages of sleep 
(NREM stages 1 and 2) [16]. In addition, temporal lobe seizures have a 
tendency to generalize during NREM sleep [17].

Further diagnostic testing led to confirmation of epilepsy, including 
the recording of interictal activity in the right frontotemporal region 
and subsequent capture of the patient’s typical event on EEG. The 
diagnosis of epilepsy was also reinforced by response of events after 
initiation of levetiracetam, including improvement of focal aware 
seizure frequency, and absence of further nocturnal episodes of 
impaired awareness despite rare CPAP noncompliance.

Several explanations for the causal relationship between OSA 
and seizures have been proposed. This includes cerebral hypoxemia 
secondary to sleep disordered breathing, decreased cardiac output, 
cardiac arrhythmias related to apneic events, and sleep fragmentation 
with increased arousals during NREM sleep, the latter of which has 
been associated with activation of epileptiform activity [4,18-20]. 
However, the exact mechanism(s) responsible for seizure exacerbation 
in untreated OSA remains unclear and is likely multifactorial.

Conclusions
Obstructive sleep apnea and epilepsy are prevalent in older adults, 

and untreated OSA may facilitate seizure susceptibility in these 
individuals. In people with late-onset epilepsy, modifiable risk factors, 
such as OSA, should be investigated, as treatment of respiratory events 
may improve seizure control.
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