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Abstract

Background: Obstructive sleep apnea is a highly prevalent disorder, characterized by
recurrent events of upper airway obstruction during sleep and associated with recurrent
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cycles of desaturation and re-oxygenation, sympathetic hyperactivity, and intra-thoracic pressure
fluctuations, resulting in fragmentation of sleep and subsequent daytime fatigue with excessive
sleepiness. Obstructive sleep apnea-induced bilateral tonic—clonic seizures are unheard of. We
aimed to report 3 patients with previously undiagnosed obstructive sleep apnea who presented to
the emergency department with new onset bilateral tonic—clonic seizure without any evidential
neurological or metabolic cause.

Methods: Patient data were obtained from medical records from the Department of Internal
Medicine, IPGMER and SSKM Hospital, Kolkata, and Belle Vue Clinic, Kolkata, India.

Results: Three male patients (67, 58, and 44 years old) presented with bilateral tonic—clonic
seizure disorder without any underlying cause of seizures after rigorous investigations except for
moderate to severe obstructive sleep apnea on polysomnography. All 2 patients were seizure-free
after being treated with levetiracetam, chronic continuous positive airway pressure therapy in 2,
and only continuous positive airway pressure in the other. The patients remained seizure-free

on continuous positive airway pressure, even when levetiracetam was withdrawn, suggesting
obstructive sleep apnea’s causality in their new-onset acute seizures.

Conclusion: Although further investigation is required to clarify this association, underlying
obstructive sleep apnea should be ruled out in patients with a first-ever bilateral tonic—clonic
seizure. Whether or not continuous positive airway pressure alone could effectively treat hypoxia
and deranged cortical excitability, which may lead to seizures in cases with longstanding
obstructive sleep apnea, is yet to be explored.

Resumen

La apnea obstructiva del suefio es una enfermedad con una alta prevalencia que se caracteriza
por episodios recurrentes de obstruccion de las vias respiratorias altas durante el suefio, lo que
conlleva ciclos repetidos de hipoxia y reoxigenacion, hiperactividad simpatica y fluctuaciones en
la presién intratordcica. Todos estos procesos dan lugar a una fragmentacion del suefio, lo que
provoca fatiga diurna y somnolencia excesiva. Las crisis tonico-clénicas bilaterales inducidas por
apnea obstructiva del suefio son poco conocidas. Presentamos los casos de tres pacientes con
apnea obstructiva del suefio sin diagnosticar previamente que acudieron a urgencias por crisis
tonico-clonicas de nueva aparicion sin causa neurolégica o metabdlica aparente

Los datos de nuestros pacientes se recogieron de los historiales médicos del servicio de Medicina
Interna del Institute of Post-Graduate Medical Education and Research and Seth Sukhlal Karnani
Memorial Hospital y de la Belle Vue Clinic, ambos en Kolkata (India).

Tres pacientes varones de 67, 58 y 44 afios de edad presentaron convulsiones tonico-clonicas
bilaterales sin causa identificada tras examen riguroso, exceptuando una apnea obstructiva del
suefio de gravedad moderada a grave observada en la polisomnografia. Los tres pacientes
recibieron tratamiento con levetiracetam durante el ingreso; al alta, se paut6 tratamiento crénico
con presién positiva continua de las vias respiratorias mas levetiracetam en dos pacientes, y en
el tercero solo presién positiva continua de las vias respiratorias. Ninguno presentd nuevas crisis
tras la retirada de levetiracetam, lo que sugiere que la causa de las convulsiones era la apnea
obstructiva del suefio.

Aunque es necesario realizar mas estudios para aclarar esta asociacion, debemos descartar la apnea
obstructiva del suefio en pacientes con crisis tdnico-clénicas bilaterales de nueva aparicion. Queda
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aun por determinar si la presién positiva continua podria tratar de forma efectiva la hipoxia y las
alteraciones en la excitabilidad cortical, que podrian provocar crisis en casos de apnea obstructiva
del suefio de larga evolucion.
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Introduction

Methods

Obstructive sleep apnea is a highly prevalent disorder, characterized by recurrent events of
upper airway obstruction during sleep and associated with recurrent cycles of desaturation
and re-oxygenation, sympathetic hyperactivity, and intra-thoracic pressure fluctuations,
resulting in fragmentation of sleep and subsequent daytime fatigue with excessive
sleepiness.12 Obstructive sleep apnea is defined by combining symptoms and a respiratory
disturbance index =5 or =15 without symptoms,3 whereas obstructive sleep apnea severity is
categorized through the apnea—hypopnea index (AHI).

Obstructive sleep apnea is more prevalent in patients with neurological disorders, affecting
more than one-third of epileptic patients and about two-third of stroke survivors. The
neurological disorders that may improve after treating underlying obstructive sleep apnea
include dementia, stroke, and headache, among others. Thus far, ischemia or hypoxia and
hypoperfusion are major manifestations of chronic obstructive sleep apnea and related
sleep-disordered breathing.? Fluctuations in blood oxygen supply and pressure may lead

to hypoperfusion, hypoxia, or ischemia of major brain areas, potentially representing a major
etiopathology for obstructive sleep apnea-induced neurological disorders. Interestingly,
obstructive sleep apnea is an important comorbid condition in late-onset epilepsy® and
cerebrovascular disease,’ establishing a 2-way relationship between obstructive sleep
apnea and neurological health. Neuro-inflammatory predisposition might be an additional
contributing factor toward obstructive sleep apnea-induced neurological and neurocognitive
impairments. In this sense, a significant causal effect of leukocytic count on the association
between obstructive sleep apnea and brain aging was reported.8

Obstructive sleep apnea-induced bilateral tonic-clonic seizures of unknown origin are
unheard of.9 We aimed to report 3 patients with previously undiagnosed obstructive sleep
apnea who presented to the emergency department with bilateral tonic—clonic seizures of
unknown origin and no neurological or metabolic cause.

Patient data were obtained from medical records from the Department of Internal Medicine,
IPGMER, and SSKM Hospital, Kolkata, and Belle Vue Clinic, Kolkata, India.
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A 67-year-old hypertensive, moderately controlled type-I1 diabetic (for the last 10 years)
man with a body mass index of 32.33 kg/m? was admitted to the emergency room for a
generalized seizure with tongue bite which took place immediately after waking up from
sleep at around 6:30 AM on that day. He also complained of acute shortness of breath.
His medical history was unremarkable except for a percutaneous transluminal coronary
angioplasty, and excessive daytime sleepiness.

The vital signs were within normal range with a blood pressure of 130/80 mmHg, pulse
rate of 98 bpm, a temperature of 36.2 °C, and a respiratory rate of 18/min; capillary blood
glucose was 186 mg/dl. General and neurological examinations and a digital chest X-ray
were unremarkable.

The patient was transferred to the intensive care unit, where intravenous levetiracetam (1 g)
was initiated. The basic laboratory parameters were within normal range, including complete
blood cell count, cardiac markers, thyroid function test, and renal and liver function
parameters, but increased N-Terminal Pro-B-Type Natriuretic Peptide levels (401.4 pg/ml).
An electrocardiogram showed non-specific ST changes in V2-V4; a 2D-echocardiographic
showed concentric left ventricular hypertrophy with anteroseptal thickening and an ejection
fraction of 60% without wall motion abnormalities. An electroencephalogram (EEG) was
performed after 6 h following his emergency admission, which was within normal limits
without any evidence of focal epileptiform discharges. Brain magnetic resonance imaging
(MRI) showed generalized cerebral cortical atrophy with bilateral periventricular white
matter subacute ischemic changes and old lacunar infarcts in the bilateral basal ganglia, right
thalamus, and bilateral periventricular white matter (Fig. 1A and B). There was no evidence
of diffusion restriction and no acute infarct or intracerebral hemorrhage.

Epworth sleepiness scale reading was 13/24 (moderate excessive daytime symptoms).
Polysomnography evaluation for over 8 h revealed an apnea—hypopnea index of 9.2/h

and a respiratory disturbance index of 13.1. The oxygen desaturation index was 16.7/h,

with a minimum saturation of 81% (Fig. 1C). Upon discharge, the patient was initiated

on oral levetiracetam (500 mg twice daily) for 6 months and maintenance of continuous
positive airway pressure during sleep with close follow-up. He was then advised to gradually
taper off the levetiracetam and continue only with continuous positive airway pressure. He
remained asymptomatic and seizure-free 1 year after discharge, with an improved Epworth
sleepiness score.

A 58-year-old type-11 diabetic (for the last 10 years), hypertensive, obese man (body mass
index >35 kg/m?) presented to the emergency room with complaints of weakness over the
right side of the body, slurring of speech, and sudden episodes of unresponsiveness. He
referred weakness in all 4 limbs, predominantly over the right side (MRC score: right —3/5
and left —4/5), and an episode of generalized seizure that occurred at around 5:30 AM the
same day. Upon further inquiry, history was remarkable for a percutaneous transluminal
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coronary angioplasty of the left anterior descending artery, snoring, and excessive daytime
sleepiness.

The patient was shifted to the intensive care unit, and intravenous levetiracetam (1 g) was
started. His vital signs showed a blood pressure of 148/96 mmHg, pulse rate of 88 bpm,
Sp0O2 of 99%, a temperature of 36.3 °C, and a respiratory rate of 18/min; capillary blood
glucose of 192 mg/dl. General and neurological examinations and a digital chest X-ray were
unremarkable.

Blood cell count, serum electrolytes, cardiac troponins, and thyroid and renal function
tests were within normal range. Electrocardiogram findings were non-significant; a 2D
echocardiographic showed eccentric left ventricular hypertrophic with an ejection fraction
of 60% without wall motion abnormalities. An EEG was performed after 4 h following
admission, which was within normal limits without any significant focal changes.

A non-contrast brain computed tomography and a brain MRI revealed mild frontoparietal
cortical atrophy and bilateral mild focal periventricular leukomalacia without any evidence
of acute ischemic or hemorrhagic stroke (Fig. 2A and B).

Epworth sleepiness scale reading was 13/24 (moderate excessive daytime symptoms).

On performing polysomnography for 538 min, both apnea—hypopnea and respiratory
disturbance indexes were found to be 44.3 and oxygen desaturation index of 31.7/h,
respectively, with a minimum oxygen saturation of 63% (Fig. 2C). Upon discharge, he was
initiated on a low-dose prophylactic oral levetiracetam (500 mg twice daily) for 6 months
and maintenance of continuous positive airway pressure during sleep with closed follow-up.
Levetiracetam was then withdrawn. The patient remained asymptomatic and seizure-free 1
year after discharge, with an improved Epworth sleepiness score.

A 44-year-old type-11 diabetic, hypertensive, and morbidly obese (BMI>35 kg/m2) man was
admitted to the emergency room with weakness in all 4 limbs and an episode of involuntary
movement of hands and legs earlier on the same morning following his wake up at around
8:00 AM. A long history of snoring and excessive daytime sleepiness also became evident.

The patient was drowsy and disoriented. A tongue bite was noted. His vitals showed a blood
pressure of 134/80 mmHg, pulse rate of 116 bpm, SpO2 of 92%, a temperature of 36.9 °C,
and a respiratory rate of 21/min; capillary blood glucose of 140 mg/dl.

The patient was managed in the intensive care unit, and intravenous levetiracetam (1 g)
was initiated. After the stabilization, general and neurological examinations were normal,
and the digital chest X-ray was unremarkable. Biochemical parameters from the initial
investigation showed normal findings. Complete blood cell count, thyroid, liver, kidney
functions, electrolytes, and arterial blood gas analysis were normal. An electrocardiogram
was normal; a 2D echocardiographic showed an ejection fraction of 60% without wall
motion abnormalities. An EEG and a brain MRI did not reveal significant findings (Fig. 3A
and B).
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Epworth sleepiness scale reading was 17/24 (severe excessive daytime symptoms).
Polysomnography evaluation for over 7 h revealed an apnea—hypopnea index of 54.1 and

a respiratory disturbance index of 54.1. The oxygen desaturation index was 16.3/h, with a
minimum saturation of 88% (Fig. 3C). Twenty-four-hour Holter monitoring revealed very
few supraventricular ectopic beats without ST changes. Upon discharge, the patient was
only advised on continuous positive airway pressure. During the 1-year follow-up visit, the
patient was completely asymptomatic and seizure-free, significantly improving his overall
functionality, Epworth sleepiness scale score, and glycemic regulatory status.

Discussion

All 3 patients presented with bilateral tonic—clonic seizures at the emergency room,

and no cause was identified after exhaustive investigations. Polysomnography, however,
revealed the presence of moderate to severe obstructive sleep apnea in all cases. The

first 2 patients were initiated on low-dose antiepileptic drugs, i.e., levetiracetam, with
maintenance continuous positive airway pressure therapy, while the third patient was only
advised to remain on continuous positive airway pressure throughout the follow-up duration.
The patients improved with continuous positive airway pressure, allowing the tapering of
antiepileptic drugs over the follow-up period of 6 months with better sleep regulation, as
evidenced by their Epworth sleepiness scale scores. Based on these findings and in the
absence of any other obvious underlying etiology, it can be inferred that the seizures may
have been related to undiagnosed obstructive sleep apnea. Whether this association is a
causative one is yet to be explored. It is important to note that the intimate relationship
between obstructive sleep apnea and chronic epilepsy disorders has already been recognized
for a long time because obstructive sleep apnea predisposes these patients to have more
seizures.10

According to Beebe and Gozel,1! frequent sleep disruption and dissociation of maintenance
in blood oxygenation level due to underlying obstructive sleep apnea can attenuate the
restorative sleep phase and result in neuronal and neuroglial injury. Prefrontal cortical
dysfunction due to intermittent sleep disruption and phasic hypoxia with hypercarbia may
result in behavioral disturbances, disinhibition, emotional lability, and memory disturbances
with blunted cognitive abilities, including executive dysfunction.1! Obstructive sleep apnea
can negatively impact sleep staging, a major precipitant of seizures.12:13 For instance, the
non-rapid eye movement sleep state is associated with accelerated cerebral hyper-synchrony
reflecting a progressive increase in synchronized neuronal discharge.!3 It could be an
important facilitator for seizure induction and spread, while rapid eye movement sleep
suppresses epileptiform activity and has been associated with low rates of seizure onset.14
In addition to the sleep stage, obstructive sleep apnea-induced sleep deprivation has been a
well-recognized precipitant for seizures and epileptiform discharges.1® According to Hrn&i¢
et al.,16 sleep disruption significantly increases seizure susceptibility in an experimental
model of sleep apnea. Park et al.17 recently identified that synapsin-I1 expression is
significantly reduced in rat hippocampus due to increased sleep disruption. The deficiency
of synapsin-lla and 11b isoforms is crucially associated with epileptiform and seizure-related
phenomena due to its regulation of neurotransmitter release.1’” Gruba¢ et al.18 reported

that chronic sleep fragmentation increases seizure susceptibility and modulates neuronal
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production of IL-1p and IL-6. According to Grippo et al.,1 the PaCO2 level in patients
with obstructive sleep apnea may interact on various ion channels or metabolic pathways,
changing the excitability of the motor cortex and modifying excitatory and inhibitory
cortical circuits.

Interestingly, core circadian genes like BMAL1, CLOCK, and PERL1 are associated with
cortical excitability and seizure threshold regulation.20 Several circadian regulatory proteins
like DEPDC5, NPRL-2, and NPRL-3 are crucial as their mutations are specifically
associated with sleep hypermotor epilepsy.2! Patients with obstructive sleep apnea are

at high-risk for developing circadian misalignment disruption. Studies have revealed

that increased levels of hypoxiainducible factor 1a in obstructive sleep apnea patients

are associated with overexpression of circadian CLOCK proteins such as BMAL1 and
PER1 and misalignments of these core clock genesmay lead to increased epilepsy
susceptibility.2223 Fig. 4 shows a proposed pathogenic mechanism for the bilateral tonic—
clonic seizure of unknown origin disorders in patients with long-standing severe obstructive
sleep apnea.

Most importantly, accurately detecting such seizure onset from the large surface of the
buried frontal cortex is challenging, especially in the ventromedial prefrontal region, which
is particularly far from the reach of scalp electrodes. Of note, obstructive sleep apnea can
cause sleep fragmentation with lightened sleep and altered sleep-stage transition resulting in
reduced seizure threshold.24 To such effect, antiepileptic drugs might benefit seizure control
not only by their direct effect on neuronal excitability but also through the stabilization of
sleep, altered sleep transition, and possibly by reducing sleep deprivation and increasing
sleep efficiency.2°

In the emergency room, a bilateral tonic—clonic seizure of unknown origin is not

an uncommon presentation. However, polysomnography is not frequently recommended
in these cases, even when the underlying etiology is unclear. We recommend that
polysomnography be a component of prescribed investigations in cases of bilateral tonic—
clonic seizure of unknown origins when the etiology is not obvious after thorough routine
investigations. Besides, it is equally important to emphasize the therapeutic implications
in such clinical scenarios with the appropriate introduction of continuous positive airway
pressure. This can allow the tapering of antiepileptic drugs in the long run, thereby saving
the patients from antiepileptic drug-related chronic side effects. Timely obstructive sleep
apnea treatment can help control many other adverse health conditions, including cardio-
and cerebrovascular mortality.

The other important clinical challenge in this case series is the decision to continue
antiseizure medications in the long run. There is, in fact, no clear guideline available in

this context. One approach would be to treat these cases as acute symptomatic seizures,
which usually do not warrant the continuation of antiseizure medications beyond the first 3—
4 weeks.28 Two important determinants favoring long-term antiseizure therapy could be the
presence of epileptiform discharges in the EEG and any structural abnormalities in routine
brain scans, preferably MRI. In none of the index cases, however, any epileptiform discharge
was noted when the EEG was obtained within hours of the convulsive episodes. Brain MRI
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did not reveal any potentially epileptogenic lesion. All the patients remained seizure free
when the medications were tapered off over 6 months and in the subsequent follow-up
period up to another 6 months. That said, each case might be different from another, and
therefore individualized treatment approach might be more beneficial than using the same
clinical approach for all these patients. A larger cohort of such cases must be studied

to arrive at an evidence-based conclusion on these individuals’ long-term continuation of
antiseizure medication.

Conclusion

Current guidelines emphasize the effectiveness of continuous positive airway pressure as a
mainstream treatment of obstructive sleep apnea. We have reported the first-ever case series
describing obstructive sleep apnea-induced bilateral tonic—clonic seizure of unknown origins
without any underlying neurological or metabolic cause. The patients remained seizure-free
on continuous positive airway pressure, even when levetiracetam was withdrawn, suggesting
obstructive sleep apnea’s causality in their new-onset acute seizures. Although further
investigation is required to clarify this association, underlying obstructive sleep apnea should
be ruled out in patients with a first-ever bilateral tonic—clonic seizure. Whether or not
continuous positive airway pressure alone could effectively treat hypoxia and deranged
cortical excitability, which may lead to seizures in cases with long-standing obstructive sleep
apnea, is yet to be explored.
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Fig. 1.

Recording
Date

Evaluation

07-02-2022
Start 10:30 PM Start 10:40 PM
End! 6:12 AM End: 6:10 AM
Duration: 7 haimin Duration: 4h 13 min
AHI*

Normal range|

I Result (9) I

Soo Cimical Guide Tor Abbroviatons and FReshied standard parameters

Analysis (Flow evaluation period: 4 h 13 min / SpO2 evaluation period: 6 h 39 min)

Indices
AHI*

RI®
Apnea index:
UAI

4

0.9

OAI 24
CAI 0.2
MAL 05
Hypopnea index: 52
% Flow lim. Br. without Sn (FL). 22
% Flow lim. Br. with Sn (FS) 17
ODI Oxygen Desaturation Index" 16.7]
Average saturation 93
Lowest desaturation: 85
Lowest saturation: 81
Baseline Saturation: 97
Minimum pulse: 60
Maximum pulse: 180
Average pulse: 81
Proportion of probable CS epochs: )

Analysis status: Analyzed automatically

Analysis parameters used (Default)
Apnoa [20%; 10s: B0s: 1.0s; 20%: 60%: 8%]. Hypopnea [70%: 10s:

C:

<5/h
< Approx. 60
< Approx. 40

<S5/h
94% - 98%
90% - 98%
> 40 bpm
<90 bpm
bpm

0%

100s: 1.08): Snoring

Result
Average breaths per minute [bpm]:
Breaths:
Apneas:
Unclassified apneas:
Obstructive apneas:
Central apneas:
Mixed apneas.
Hypopneas:
Flow lim. Br. without Sn (FL)
Flow lim. Br. with Sn (FS)
Snoring events:

No. of desaturations:
Saturation <= 90%
Saturation <= 85%
Saturation <= 80%
Saturation <= 89%
Saturation <= 88%

g [6.0%: 0.3s; 3.55: 0.55). Desaturation [4.0%]: CSR [0.50]

111
42 min (11%)
3 min (1%)
0 min (0%)
11 min (3%)
7 min (2%)

Page 11

Axial-T1- (A) and T2-weighted (B) images reveal generalized cortical atrophy with bilateral

periventricular white matter subacute ischemic changes, and old lacunar infarcts in bilateral

basal ganglia, right thalamus as well as in periventricular white matter. Fig. C shows
alterations in polysomnography parameters.
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Sleep Summary
Lights Out 21:31:17 Stage Duration % TST 3
Lights On: 07.03:59 N1 0 0 min 00%
Total Recording Time 572 7 min N2 116 0 min 216%
Total Sleep Time (TST): 538 0 min N3 4050 min 753%
Sleep Period Time: 553 0 min R 17 0 min 32%
Sleep Onset 21:41:17
Sleep Efficiency: 939% [ Latencies  From Lights Out From Sleep Onset
Sleep Latency (from LOf) 100 min N1 min min
R Latency (from Sleep Onset): 136 5 min N2 12.0 min 2.0 min
Wake After Sleep Onset (WASO): 24 7 min N3 10.0 min 0.0 min
Wake During Sleep: 15 0 min R 1465 1365
Total Wake Time: 34 7 min
% Wake Time: 61

Respiratory Summary

By Event C| Central Mixed Obstructive
| | Count | Mean | Max I Count ‘[iﬂ;;;r Max | Count | Mean Max

Apneas, NREM 0 00 0o S B 120 120 274 254 84.0

Apneas, REM s} 0.0 0.0 1) 0.0 00 11 170 205

Apneas, Total 0 0.0 oo 1 120 120 285 250 840

*Hypopneas scored based on 3% or greater desaturation

Hypopneas, NREM 108 253 545 RERAs, NREM o 0.0 o0

Hypopneas, REM 3 283 455 RERAs, REM 0 0.0 oo

Hypopneas, Total 111 254 54.5 'RERAIA Total 0 - 99 00

Event Statistics | Total | With Arousal |

|_Count | Index Count | _index |

Apneas, Total 288 319 128 144

Hypopneas, Total 111 124 28 31

Apnea + Hypopnea Total 397 | AH): 44.3 157 175

Apnea + Hypopnea NREM 383 AHi: 44.1 154 17a

Apnea + Hypopnea REM 14 | AHI: 49.4 3 106

RERAs, Total 0 00 0 0.0

Total Events (A+H+RERA) Total 397 | RDI: 44.3 157 175

Total Events (A+H+RERA) NREM 383 RDI: 44.1 154 177

Total Events (A+H+RERA) REM 14 RDI: 49.4 3 1086

Fig. 2.

Axial T1-weighted (A) and FLAIR (B) images reveal bilateral mild focal hyperintense

Page 12

signals involving periventricular and supraventricular white matter regions. Fig. C shows

alterations in polysomnography parameters.
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A

Lights Out 21:28:18 Stage Duration % TST |
\ Lights On: 04:45:42 N1 20.5 min 47% |
| Total Recording Time: 437.4 min N2 119.9 min 28.7%
Total Sleep Time (TST): 417.9 min N3 235.0 min 56.2%
Sleep Period Time: 418.4 min R 43.5 min 10.4%
Sleep Onset: 21:47:18
Sleep Efficiency: 95.5% Latencies _From Lights Out From Sleep Onset_|
Sleep Latency (from LOfT): 19.0 min N1 18.0 min 0.0 min |
| R Latency (from Sleep Onset): 33.0 min N2 38.0 min 19.0 min
| Wake After Sleep Onset (WASO): 0.5 min N3 48.0 min 29.0 min
’ Wake During Sleep: 0.5 min R 52.0 330 |
| Total Wake Time: 18.5 min [
| % Wake Time: 42 |

Respiratory Summary

Fig. 3.

Central Mixed Obstructive
[CCount | Mean | "Max | Count | Mean | Max | Count| Mean Max |
Apneas, NREM 1 120 120 0 0.0 00 221 17.1 %5 |
Apneas, REM o 0.0 0.0 o 0.0 0.0 36 174 420
Apneas, Total 1 12.0 120 (] 0.0 0.0 257 17.1 420
*Hypopneas scored based on 3% or greater desaturation. w
Hypopneas, NREM 103 222 54.0 RERAs, NREM 0 0.0 00 |
Hypopneas, REM 16 255 52,0 RERAs, REM 0 00 00 |
Hypopneas, Total 119 226 54.0 RERAs, Total 0 0.0 00 |
Event Statistics Total | o WihAousat | |
Count | ndex | [ count Index [
Apneas, Total 258 37.0 25 36 |
Hypopneas, Total 119 17.1 27 39 |
Apnea + Hypopnea Total 377 52 75
Apnea + Hypopnea NREM 325 50 8.0
Apnea + Hypopnea REM 52 2 28
RERAs, Total 0 0 0.0
1:":: Events (A+H+RERA) Total arr 52 75
Toty £ /etS (A+H+RERA) NREM 325 50 8.0
Events (A+H+RERA) REM 52 2 28

Axial-T1- (A) and T2-weighted (B) images reveal normal findings. Fig. C shows alterations

in polysomnography parameters.
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Fig. 4.

A%roposed pathogenic mechanism for the bilateral tonic—clonic seizures of unknown
origin disorders in patients with long-standing severe obstructive sleep apnea. Abbreviations
— AHI: Apnea—Hypopnea Index; O-AHI: Obstructive Apnea—Hypopnea Index; RDI:
Respiratory Disturbance Index; ODI: Oxygen Disturbance Index; pO2: Partial Pressure
of Oxygen (PO,); pCOy: Partial Pressure of Carbon Dioxide; IL: Interleukins; iNOS:
Inducible nitric oxide synthase; CCL2: C-C Motif Chemokine Ligand 2; CXCL10: C-
X-C Motif Chemokine Ligand; TNF-a.: Tumor necrosis factor alpha; MHC-I1: Major
Histocompatibility Complex class-11; BMALZL: Brain and Muscle ARNT-Like 1; CLOCK:
Circadian Locomotor Output Cycles Kaput.
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