Respiratory Physiology & Neurobiology 247 (2018) 71-73

Contents lists available at ScienceDirect

'RESPIRATORY PHYSIOLOGY & NEUROBIOLOGY

Respiratory Physiology & Neurobiology

journal homepage: www.elsevier.com/locate/resphysiol

Short communication

Effect of CPAP on sleep spindles in patients with OSA

@ CrossMark

Ozkan Yetkin®, Deniz Aydogan

Inonu University Hospital, Department of Pulmonary Medicine, 44069, Malatya, Turkey

ARTICLE INFO ABSTRACT

Objective: Consequences of OSAS include excessive daytime sleepiness, divided sleep architecture, impaired
neurocognitive performance, and significant psychosocial disruption. In this study we aimed to evaluate sleep
spindles changes before and after PAP treatment in patient with OSA.

Methods: Seventy-three consecutive patients (M/F:61/12) who applied to Sleep Disorders Center of Inonu
University Hospital and met the inclusion criteria were enrolled to this study. Full-night polysomnography and
CPAP titration were performed.

Results: Mean AHI were detected as 43,8 * 24,4 and mean oxygen saturation was 79% in patients under full-
night PSG. Singificant increasing were observed on spindle count under CPAP titration (192 * 98.vs
347 = 165 per hour p < 0.001)) and also significant increasing was recorded on oxygen saturation (79 *= 15
vs 94 = 4% p < 0.001).

Conclusion: Both spindle count and oxygen saturation were recorded to be significantly increased under CPAP
titration while there was a significant decrease in apnea-hypopnea. We have shown that significant increase in
number of spindles can be achieved with CPAP treatment, those to be decreased in patient with OSA. Number of
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spindles may play a role as an indicator of better outcome in OSA patients.

1. Introduction

Sleep disorders are common health problem on worldwide.
Obstructive sleep apnea (OSA) is one of the most popular sleep disorder
characterized by repeated cessations of breathing during sleep.
Consequences of OSA include excessive daytime sleepiness, divided
sleep architecture, impaired neurocognitive performance, and sig-
nificant psychosocial disruption (Sanders, 2005; Masood and Phillips,
2000). Patients with OSAS have increased morbidity from cardiovas-
cular events and work accidents (Sanders, 2005; He et al., 1988). The
treatment modalities for OSA are nasal continious positive airway
pressure (CPAP) and surgery for some certain conditions. CPAP has
been shown to reduce daytime sleepiness, oxyhemoglobin desatura-
tions, heart rate, and pulmonary pressure, improve cognitive perfor-
mance, and increase quality of life (Sanders, 2005; Kakkar, 2007;
Davies and Harrington, 2016).

CPAP treatment is the first choice for most patients with OSA.
Positive airway pressure is gold standart for managing in OSA and this
method ameliorates sleep problems and sleep architecture.
Physiological sleep stages and normal sleep waves are obtained with
CPAP devices (Kakkar, 2007).

Sleep spindles are hallmark in Non-REM sleep stage two (N2), and
are determined sleep stages on electroencephalography (EEG) records.
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Spindles waves have high frequency (9-15Hz) and 0.5-3 s duration.
They repeat every 3-10 s on EEG light stage of Non-REM sleep (Davies
and Harrington, 2016). Sleep spindles are distinctive EEG oscillations
emerging during non-REM sleep that have been implicated in multiple
brain functions, including sleep quality, sensory gating, learning, and
memory (Steriade et al., 1993; Dan and Poo, 2004; Diekelmann and
Born, 2010) Previous studies have shown slower frequency and decel-
eration of spinldes in moderate OSA patients compare to mild patients
(Himanen et al., 2003; Carvalho and Gerhardt, 2014) and patients who
treated with CPAP have increased spindles in one study (Saunaméki
et al., 2017). Despite considerable knowledge about the mechanisms
underlying these neuronal rhythms, their function remains poorly un-
derstood and current views are largely based on correlational evidence
(Davies and Harrington, 2016).

We have thought that spindle waves might be affected in OSA and it
may play role as healing marker in that clinical condition. In this study
we aimed to evaluate sleep spindles changes before and after PAP
treatment in patient with OSA.
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2. Methods
2.1. Patients

Seventy-three consecutive patients (M/F:61/12) who applied to
Sleep Disorders Center of Inonu University Hospital and met the in-
clusion criteria were enrolled to this study. All patients had nocturnal
snoring, excessive daytime sleepiness, and witnessed apnea. Epworth
Sleepiness Scale ESS (Johns, 1991) was applied to all patients, and cases
with high scores (ESS > 10) were accepted into the full-night sleep
study. Full-night polysomnography was performed using conventional
instrumentation and analysis according to the recommendations on
syndrome definition and measurement techniques published by the
American Academy of Sleep Medicine (American Academy Of Sleep
Medicine., 1999). Sleep stages were detailed by Standard electro-
encephalographic, electro-oculographic, and electromyographic (EMG)
criteria. Apneas and hypopneas were recorded by oronasal flow can-
nulae attached to a pneumotachograph. Arterial oxygen saturation was
measured by pulse oximetry using a finger probe. Thoracic and ab-
dominal movements were recorded by using inductive plethysmo-
graphy to document respiratory effort. Periodical limb movements were
recorded from surface EMG electrode on tibialis anterior muscle of the
lower extremity. Obstructive apneas were defined as absence of airflow
for longer than 10 s, obstructive hypopneas described as a 50% de-
crease in airflow or a clear but lesser decrease in airflow if coupled with
either a desaturation of > 3% or an arousal in the context of ongoing
respiratory effort. All records were scored manually for sleep stage,
arousals, apneas, and hypopneas. Sleep spindles were counted during
fifteen minutes first N2 stage and arranged to one hour.

After full-night polysomnography, CPAP titration were performed to
patients with moderate-to severe OSAS (AHI > 15) Sleep spindles were
counted again first N2 stage during fifteen minutes and arranged to one
hours. Because, uninterrupted sixty minutes N-REM light sleep is not
possible due to alteration N-REM light to REM or N-REM light to N-REM
deep sleep

2.2. Statistical analysis

Paired-t test was applied to compare before and after values.
Spearman correlation test was used to evaluate the correlation between
sleep spindle, age. A p value of < 0.05 was considered statistically
significant.

3. Results

Mean age of patient was 50,3 = 12,2 (M/F: 61/12, range:28-90
years, Table 1). Mean AHI were detected 43,8 * 24,4 and mean
oxygen saturation was 79% of patients under full-night PSG. Statisti-
cally singifant increase was observed on spindle count under CPAP ti-
tration compare to pretreatment values (192 = 98.vs 347 = 165 per
hour p < 0.001) and also significant increase was recorded on oxygen
saturation (79 * 15 vs 94 + 4% p < 0.001) and mean AHI was
lower than 5/h during titration (Table 2). Significant negative corre-
lation was detected between spindles and age (1:0.74 p < 0.001) and
positive correlation was observed between spindles and oxygen

Table 1
Patients Demographics

M/F 61/12

Mean age year 50,3 = 12,2
BMI 322 * 51
ESS 11.7 + 1.8

ESS Epworth Sleepiness Scale.
BMI body mass index.
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Table 2
Comparisons of parameters before and after treatment.

before CPAP CPAP titration p value
Oxygen%. 79 = 15 94 * 4 p < 0.001
AHI 43,8 + 24,4 41 = 3 p < 0.001
Spindles per hour 192 + 98 347 = 165 p < 0.001

AHI apnea-hypopnea index.

saturation (r = 0.257,p = 0.012).
4. Discussion

Recurrent apnea and hyponea episodes cause intermittent hypoxia
in OSA. It is reported that Intermittent hypoxia is potential factor
causing neuronal damage and neurocognitive impairments in sleep
apnea patients (Xie, 2012; Feng et al., 2012; Werli et al., 2016). Sleep
spindles are generated by neuronal circuits reside in the intrathalamic
cells and thalamocortical cells (Astori et al., 2013). Spindles play role
on sleep quality, cellular plasticity and memory consolidation (Steriade
et al., 1993; Dan and Poo, 2004; Diekelmann and Born, 2010). We have
shown that spindles decrease in OSA patients and after CPAP treatment
number of spindles significantly increase in this study (Table 2). We
have observed the existense of the positive correlation between oxygen
saturation and number of spindles and existense of the negative cor-
relation between spindles and patient ages as well. Apnea and hy-
popneas were shown to be recovered in CPAP treatment and patients
have stated that all neurological symptoms are ameliorated (Sanders,
2005; Masood and Phillips, 2000; Davies and Harrington, 2016). Under
CPAP device, higher oxygen levels are obtained on central nervous
sytem and intrathalamic cells without apnea-hyponeas, thereby those
cells might have more ability to generate sleep spindles. Decreased
respiratory events and increased number of spindles in patients with
OSA while sleeping may be responsible fort he recovery of the clinical
symptoms and neurocognitive functions. In the other words, high
number of spindle count and decreased number of apnea-hypopnea
may be a good prognostic factor in OSA. In this study, we have shown
the significantly increased number of spindles after CPAP treatment
which were shown to be decreased in untreated OSA patients. The
impact of OSA on cardiovascular and endocrine system were already
shown in literature, however neurocognitive disorders caused by OSA
still needs to be investigated.

5. Conclusion

In this study, increased sleep spindles might be played role on
neurocognitive behavior in patients with OSA. Accordig to these find-
ings sleep spindles might be evaluated as better outcome for OSA pa-
tients. Sleep specialist should be awareness not only counting apnea-
hypopnea but also be noticed the density of spindles on EEG records.
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