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ABSTRACT

Cerebrovascular diseases, such as ischemic and hemorrhagic strokes, are among the leading causes of disability and mortal-
ity worldwide. Evidence shows us that the identification and treatment of sleep disorders should be included in both prima-
ry and secondary stroke prevention. Sleep and stroke are often intertwined because sleep disorders, including sleep-disor-
dered breathing, parasomnias, sleep-related movement disorders, insomnia, and hypersomnia, are closely associated with
comorbid cardiovascular disease and increase the risk of stroke. Sleep disturbances after stroke can also affect stroke reha-
bilitation and quality of life, and if left untreated can lead to recurrent strokes.
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INTRODUCTION

troke is the second leading cause of death and
the most important cause of disability in adult
life, often having a major impact on the patient's
daily life. More than 60 thousand cases of stroke (acute
cerebrovascular accident) are registered annually in
Uzbekistan.
At the same time, disability after a stroke is 83.8%,
and the percentage of hospital mortality is 17.3% [1].
In European countries, ischemic stroke accounts for
up to 87% of the structure of cerebral stroke. Globally,
vascular diseases of the brain are the dominant causes of

permanent disability and long periods of hospital treat-
ment for patients, which causes obvious economic and
social losses.

With a sleep duration of less than 6 hours, the risk of
stroke increases by 32%, and by more than 8 hours — by
71% [2].

In addition to the traditional risk factors for stroke,
which include arterial hypertension (AH), atrial fibrilla-
tion (AF), atherosclerosis, chronic heart failure (CHF),
coronary heart disease (CHD), diabetes mellitus (DM)
and smoking, Lately, sleep disorders have begun to be
identified.
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At present, the relationship between the chronobio-
logical characteristics of stroke patients before the de-
velopment of acute cerebrovascular accident and the
course of the disease, the relationship between the circa-
dian characteristics of the development of cerebral in-
farction, and sleep quality characteristics with the prog-
nosis of the disease, still remains unstudied. The role of
sleep disorders in stroke outcome and recurrence has
become a pressing question. Despite estimates of greater
than 50% prevalence of sleep disorders after stroke, only
about 6% of stroke survivors are offered formal sleep
testing and an estimated 2% complete such testing in the
3-month post-stroke period [3]. The reasons for the low
rate of screening are at least partly related to the lack of
awareness regarding sleep disorders among stroke
providers [4].

Sleep disorders, such as sleep-disordered breathing
(SDB), insomnia or restless legs syndrome (RLS), are
common in the general population and after stroke. In
some cases, sleep disturbances are pre-existing, but can
also appear de novo as a direct consequence of brain
damage or due to stroke-related complications. Further-
more, some sleep conditions may act as a risk factor for
stroke. This review explores the available evidence of
the two-way relationship between sleep and stroke. Car-
diovascular physiological changes during sleep are de-
scribed, as well as the evidence on the relationship be-
tween stroke and sleep duration, SDB, RLS, insomnia,
excessive daytime sleepiness (EDS), and circadian
rhythm alterations. Potential changes in sleep architec-
ture and the links that may exist between sleep and func-
tional outcomes after stroke are also discussed. Impor-
tantly, sleep-related disturbances may be associated with
worse stroke recovery outcomes and increased cere-
brovascular morbidity. It is therefore relevant that the
bidirectional association between stroke and sleep is tak-
en into consideration by clinicians taking care of these
patients. Future research may focus on this mutual rela-
tionship for a better understanding of the impact of
stroke on sleep, the importance of sleep-in stroke inci-
dence and recovery, and further evidence on treatment
strategies that may improve functional outcomes after
stroke [6].

In recent years, the view of stroke as a chronopathol-
ogy has become stronger. Moreover, chronobiological
features, associated mainly with lifestyle, influence both
the formation of cardiovascular risk factors, clinical con-
ditions associated with stroke, and directly the develop-
ment of cerebral catastrophe [5]. It has been shown that
disruption of circadian rhythm is the basis for the forma-
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tion of circadian sleep disorders, which are often associ-
ated with cognitive dysfunction.

The relationship between sleep and stroke is complex
and bidirectional [7].

Physiological changes of the cardiovascular system
associated with sleep, and due to circadian variations,
may play a key role in the aetiology and onset of stroke.
Certain sleep disturbances may increase the risk for
cerebrovascular events; obstructive sleep apnoea (OSA)
and sleep duration have been considered potential, often
modifiable, stroke risk factors. Conversely, many sleep
disorders, such as restless legs syndrome (RLS), periodic
limb movements during sleep (PLMS), insomnia, sleep-
disordered breathing (SDB), excessive daytime sleepi-
ness (EDS) and circadian anomalies, are frequently re-
ported and diagnosed in patients having suffered a
stroke. These sleep-related complaints, either as de novo
presentation or because of their exacerbation after a
stroke, may have an impact on the functional recovery of
patients [8].

CHANGES IN THE CARDIOVASCULAR SYS-
TEM, SLEEP AND WAKEFULNESS AND STROKE

nitial studies reported that cerebral infarction oc-

Icurred more often at night than during the day-

time and that symptoms are usually noticed on
waking [9].

However, nowadays, it is known that several types of
cardiovascular events, including stroke, acute myocardial
infarction, and sudden cardiac death, display significant
circadian variation in symptom onset [10,11,12].

A meta-analysis identified a 49% excess risk for is-
chaemic stroke between 6 a.m. and noon compared with
the number expected if there was no circadian predomi-
nance [13].

Furthermore, in studies that analysed specifically
whether strokes occurred during sleep, they described a
decrease in stroke frequency in the night sleep hours
[14], therefore, proposing the idea of a protective effect
associated with night sleep or an activator effect in
awakening. Overall, about 25% of strokes occur during
sleep [15,16], and a large proportion of them take place
in the last part [17] when rapid-eye-movement (REM)
sleep is more prominent. Changes during the REM sleep
stage may trigger mechanisms for thrombotic events and
may present clinically only after arousal [18].

Although the exact mechanisms are still not clear,
there are several physiologic variations occurring during
sleep and arousal that may predispose to a cerebrovascu-
lar event [19].
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PHYSIOLOGY AND ANATOMY OF BREATHING
DURING SLEEP

During sleep, ventilation is reduced compared to
wake, in parallel with the restorative and toning-down
changes that occur to heart rate, temperature and blood
pressure [4].

Volitional or behavioural input on breathing is absent
during sleep; only brainstem neurons, peripheral
chemoreceptors and respiratory muscle afferents regulate
breathing [20].

Groups of chemoreceptive neurons in the brainstem,
including those of the dorsolateral pons, nucleus solitar-
ius and ventral medullary respiratory column, respond to
changes in the partial pressure of carbon dioxide and
oxygen and thereby serve as a pacemaker regulating the
breathing rhythm [21].

Along with effects on the breathing pattern, these
brainstem neurons cause a reduction in the upper airway
tone at sleep onset through reduced activity of airway
dilator muscles, especially the genioglossus, which
forms the bulk of the tongue [20].

The stability of sleep can be affected by brief (3 to 15
seconds) arousals that occur in response to changes in
airflow. Respiratory events include 10 seconds or longer
breathing cessation (apneas) and 30% or greater airflow
reduction with associated oxygen desaturation or
arousals (hypopneas). These are summed in a sleep study
to generate an apnea-hypopnea index (AHI)—the num-
ber of respiratory events per hour of sleep. The AHI in
OSA is typically classified as mild (5 to 14 per hour),
moderate (15 to 29 per hour) or severe (= 30 per hour)
[4]. Respiratory-provoked arousals during sleep, when
breathing is otherwise reliant on respiratory and chemi-
cal control feedback mechanisms, serve to terminate the
apnea or hypopnea by opening the airway in response to
collapse and increasing the rate of ventilation in response
to hypercapnia [20]. Although the arousals during sleep
may play an important compensatory role in people with
SDB, they may also have deleterious effects on sleep
stability and other physiologic parameters before and
after stroke [4].

CENTRAL AND OBSTRUCTIVE SLEEP APNEA

Two types of SDB, central sleep apnea (CSA) and
obstructive sleep apnea (OSA), vary considerably in
their aetiology, prevalence, relative improvement after
stroke and effects on stroke outcome [4]. Central apneas
occur most commonly in heart failure and opioid use but
can also be observed after stroke due to distinct brain
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lesions involving autonomic and volitional respiratory
centres [21,22,23].

Obstructive apneas or hypopneas occur despite the
activity of the thoracic muscles (diaphragm and inter-
costal muscles) [21].

In a meta-analysis of SDB after ischemic or hemor-
rhagic stroke or transient ischemic attack (TTIA), 72% of
patients had an AHI of at least 5 per hour but only 7% of
patients had primarily central apneas [24].

Further, CSA tends to improve after acute stroke [4].
In a study of 161 patients with first-ever stroke or TIA
who underwent portable sleep studies within 48 to 72
hours from admission and again after 3 months, the rate
of SDB decreased from 71% to 62% with a significant
reduction in central apneas but not obstructive apneas
[25].

The prevalence of OSA after stroke or TIA may be
associated with several factors: brain damage per se can
impair breathing control, similar risk factors are associ-
ated with stroke and SDB, there are stroke-related upper
airway tone changes, and some of the patients with OSA
detected after stroke may have had pre-existent undiag-
nosed OSA. To date, there is no conclusive link between
the prevalence or severity of OSA and stroke subtype,
topography, size or severity [26].

THE INFLUENCE OF OBSTRUCTIVE SLEEP
APNEA ON THE OCCURRENCE, RECURRENCE
AND RECOVERY OF STROKE

opulation-based epidemiologic studies show
that OSA independently predisposes to stroke

[4]. In a prospective analysis of 1,189 healthy
participants in the Wisconsin Sleep Cohort study, an AHI
= 20 per hour was associated with an increased risk of
stroke over the next 4 years (unadjusted OR 4.31; 95%
CI 1.31-14.15; p=0.02), though this relationship was not
significant after adjustment for potential confounders
[26]. In the community-based Sleep Heart Health Study,
5,422 healthy participants without stroke were evaluated
with polysomnography and followed for a median of 8.7
years [27]. An AHI > 15 per hour was 30% more com-
mon among participants who had an ischemic stroke
compared to those who remained stroke-free. Men with
moderate or severe OSA had an almost threefold in-
creased risk of ischemic stroke compared to those with-
out OSA, with an estimated 6% increased risk of stroke
per unit increase in the AHI from 5 to 25 per hour,
whereas women had an increased risk of stroke only with
an AHI > 25 per hour. In an observational cohort study
of 1,022 clinic patients referred for sleep evaluation, pa-
tients with OSA had a nearly two-fold increase in stroke
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or death from any cause after a median of 3.4 years in-
dependent of known vascular risk factors and with in-
creased risk associated with OSA severity [29].

CSA AND STROKE

SA episodes may be associated with an in-

‘ creased risk of adverse cardiovascular out-

comes since evidence from animal models has
shown an increment of adrenergic hyperexcitation inde-
pendent of arousals [30], as well as desaturation and hy-
poxia [6]. Furthermore, a relationship between CSA and
decreased ventricular function has been described in var-
ious studies [31], and it may serve as a marker of under-
lying cardiac vulnerability, predisposing to increased
cardiac arrhythmias [32]. CSA may also emerge as a
consequence of stroke, and it has been observed in pa-
tients with vascular injury to the respiratory centres in
the medulla, infratentorial lesions, and bilateral hemi-
spheric lesions [33].

CSA tends to improve after acute stroke [24]. In a
study of 161 patients with first-ever stroke or TIA who
underwent sleep studies in the acute phase and again af-
ter 3 months, the rate of SDB decreased with a signifi-
cant reduction in central but not obstructive apnoeas,
suggesting that CSA following acute stroke is often self-
limited [25].

Taken together, all these changes with a predomi-
nance of circadian rhythms occurring during sleep or
wakefulness may be involved in the development of
cerebrovascular disorders.

CONCLUSION

hus, after reviewing the literature, we can say
I that sleep disorders, including sleep-disor-
dered breathing, parasomnias, sleep-related
movement disorders, insomnia and hypersomnia, and
restless legs syndrome, are closely associated with con-
comitant cardiovascular diseases and play an important
role in the quality of life of patients. However, it should
be noted that some points have not yet been studied, such
as the relationship of chronobiological characteristics in
stroke patients before the development of acute cere-
brovascular accident with the course of the disease, the
relationship of circadian characteristics of the develop-
ment of cerebral infarction, characteristics of sleep quali-
ty with the prognosis of the disease.
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UYQU VA INSULT. YUZAGA KELISHI VA
KECHISHI XUSUSIYATLARI.
M.M. Yakubova, F.Q. Shermuhamedova, M.B.
Abzalova, va b.
Toshkent tibbiyot akademiyasi
ABSTRAKT

Ishemik va gemorragik insult kabi serebrovaskulyar
kasalliklar butun dunyo bo'ylab nogironlik va o'limning
asosiy sabablaridan biridir. Dalillar shuni ko'rsatadiki,
uyqu buzilishini aniqlash va davolash birlamchi va ikkil-
amchi insultning oldini olishga kiritilishi kerak. Uyqu va
insult ko'pincha bir-biri bilan chambarchas bog'liq,
chunki uyqu buzilishi, shu jumladan uyqu bilan nafas
olishning buzilishi, parasomnialar, uyqu bilan bog'liq
harakatlarning buzilishi, uyqusizlik va gipersomniya yu-
rak-qon tomir kasalliklari bilan chambarchas bog'liq va
insult xavfini oshiradi. Qon tomiridan keyin uyqu buzil-
ishi ham insult reabilitatsiyasiga va hayot sifatiga ta'sir
qilishi mumkin va agar davolanmasa, takroriy insultga
olib kelishi mumkin.

Kalit so'zlar: insult, uyqu, uyqu buzilishi, uyquda
nafas olishning buzilishi, markaziy uyqu apneasi, ob-
struktiv uyqu apneasi.

JESM 2023 | Issue 4 | Volume 2

21

COH N UHCYJBT. OCOBEHHOCTHA
BO3HUKHOBEHUS U TEYEHUA.
M.M. Sky6ora, @ .K. lllepmyxamenosa, M.b.
AG3anoBa u ap.
TamkeHTCKas MeIMIMHCKAsI aKaieMust
ABCTPAKT

LlepeGpoBackynsgapHble 3a0o0jeBaHMsl, TaKUe Kak
HNHIEMUYCCKUE U TEMOPPArn4€CKUE MHCYJbThI, ABJIAOTCA
OMHUMHU W3 BEAYIIMX TNPUYNH WHBAJIUAHOCTH U
CMEpPTHOCTH BO BceM Mupe. [laHHble MOKAa3bIBAIOT HaM,
YTO BBISBJICHWE W JieUYeHWe HapYIICHWII CHAa JOJKHO
NPOU3BOIUTHLCS KaK B MEPBUYHOM, TaAK U BO BTOPUYHON
npocgunakTuke MHCyabTa. COH M MHCYJNBT YacTO
NepenyeTalTcs, TOCKOJIbKY HAapylIeHWsl CHA, BKIIOYast
HapyIIeHUs ILIXaHUS BO CHE, TAPACOMHHH, JIBUTATEIILHbIE
paccTpoOViCTBa, CBSI3aHHBIE CO CHOM, OECCOHHUIY W
TUMEPCOMHUIO, TECHO CBS3aHbl C COMYTCTBYIOIIMMU
CEepHCYHO-COCY/IUCTHIMA 3a00JI€BaHUSMU U TIOBBILIAIOT
pUCK MHCYJbTa. HapyieHusi cHa mocie WHCYJIbTa TaksKe
MOTYT MOBIUATH HAa PeabUUTALMIO TOCJE UHCYJbTa U
KauyecTBO KW3HW, a TPU OTCYTCTBUM JICUYCHUSI MOTYT
TIPUBECTH K MOBTOPHBIM MHCYJIETAM.

KiroueBble clioBa: MHCYJIBT, COH, HapyLIEHUs! CHa,
HapyllIeHHe JIbIXaHWsl BO CHE, IEHTPaJIbHOE almHo3 BO CHE,
OOCTPYKTHUBHOE AITHO3 BO CHE.
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