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Pe3iome

[nxaTenHuTe HapyLlLeHWA MO BPeMe Ha CbH NPeACTaBNABaT CePMO3eH MeKo-coLuaneH npobnem,
TbI KaTo Ce XapaKTepu3upat C BUCOKA CTeneH Ha 60/1eCTHOCT, pa3HOO6pa3eH KoMopOUAUTET 1 Npe-
[OV3BMKBAT CEPVIO3HN COUMANHN 1 3ApPaBHM NPoGsieMun, N3NCKBALLM OrPOMHN GUHAHCOBU PeCYpPCU.
C/HOPOMDBT Ha 06CTPYKTMBHA CbHHa arnHes e Hali-4eCTo CPELLaHOTO AUXATENIHO HapyLUEeHUe Mo Bpe-
Me Ha CbH 1 NPefCTaBfiABa XPOHNYHO CbCTOAHME, KOETO HapyllaBa apXUTEKTOHMKATA Ha CbHA U €
cpefn BoAeLwmTe NPUYMHN 3a eKCLECBHA fHEBHA CbHANBOCT W MOBULLEH CbPAEYHO-CHAOB PUCK, Me-
TaboONUTHN HapyLUeHUsA, KOTHUTUBHU N adeKTUBHM NpomMeHu. B eTrnonaTtoreHesata Ha cMHAPOMa Ha
06CTPYKTVBHa CbHHaTa anHeA ce NpeAnonara yyactme Ha MexaHU3Mm oT LieHTpanHaTa HepBHa cuc-
TeMa CBbP3aHW C perynaumata Ha MyCKYSHUA TOHYC Mo BpemMe Ha CbH. BbBneuyeHn ca cepoOTOHNHO-
BaTa 1 HOpaJpeHannHoBaTa TPAHCMUTEPHM CUCTEMU, KOUTO MMAT M OCHOBHA PoniA B PeryinpaHeTo
Ha adeKTa 1 KOrHUTUBHUTE GyHKLMU. KOMOPOMANTETHT Ha AUXATENHN HapYLLEHUSA MO BPEME Ha CbH
1 abeKTUBHU, N KOFHUTVBHU NMPOMEHM, MMa CEPUO3HUN NOCNECTBAA BbPXY COLManHaTta agantauus
N exeHEeBHOTO GYHKLUMOHUPaAHe Ha MauMeHTUTe, 1 B 3HaUWTesIHa CTeMneH BNoLllaBa NporHo3arta Ha
3abonABaHeTo. JleueHNeTo C HEMHBA3VIBHA BEHTUNALMS HaManaBa CUMITOMUTE Ha CbHNMBOCT, MOA0-
6psiBa HAKOW KOFHUTUBHU QYHKLUU U KOPUTMPA EMOLMOHANHNTE U adeKTUBHU U3MEHEHVA Y NMauu-
eHTUTe. EANHCTBEHUAT HAaUMH Oa Ce rapaHTUpa Bb3CTAaHOBABAHETO € Mpeun3HaTa ekunHa paboTa u
VHTEPANCLUMIMIIMHAPEH NOAXOA 33 NOCTUIAHETO Ha f00bP TepaneBTUYeH edpeKT. PaHHOTO gnarHocTu-
UMpaHe 1 Tepanua Ha fMxaTeNHUTE HapyLLEeHWA NO BPeMe Ha CbH Ca NpefnocTaBKa 3a Jo6po ncmxmny-
HO CbCTOsIHME U CoLManHa aganTayms.

KniouoBu gymm: ciHAPOM Ha OBCTPYKTMBHA CbHHA anHes, KOrHUTUBHY GYHKLMK, adpeKTUBHU Npo-
MeHW, HeNMHBa3UBHa BEHTMNAL A
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Abstract

Sleep-disordered breathing is a serious medical and social problem, as it is characterized by a high
degree of morbidity, various comorbidities and causes serious social and health problems that require
huge financial resources. The obstructive sleep apnea syndrome is the most common breathing
disorder during sleep. It is a chronic condition that disturbs the architecture of sleep and is a leading
cause of excessive daytime sleepiness and increased cardiovascular risk, metabolic disorders, cognitive
and affective changes. Participation of mechanisms of the central nervous system associated with
the regulation of muscle tone during sleep is presumed in the etiopathogenesis of the obstructive
sleep apnea syndrome. The serotonin and norepinephrine transmitter systems, which have a major
role in the regulation of affect and cognition are also involved. The comorbidity of sleep-disordered
breathing with affective and cognitive changes has a serious impact on social adaptation, and on
the everyday functioning of patients and significantly worsens the prognosis of the disease. The
treatment with non-invasive ventilation reduces symptoms of sleepiness, improves some cognitive
functions and emotional and affective changes. The only way to ensure the recovery of the patients is
precise teamwork and interdisciplinary approach to achieve better therapeutic effect. Early diagnosis
and therapy of obstructive sleep apnea is a prerequisite for good mental state and social adaptation.

Key words: obstructive sleep apnea syndrome, cognitive functions, affective changes, noninvasive
ventilation



10

Tema Ha 6pos

KOTHUTUBHI HAPYLLEHNA

1 AOEKTUBHI MPOMEHN

MPY NALIMEHTI C AUXATENHU
HAPYLLEHUA 110 BPEME HA CbH

TopakanHa MeguuuHa
Tom VI, centemppu 2014, 6p.3

[nxaTenHnTe HapyLlweHUs No BpemMe Ha CbH ce
npuapykasaT UM ca B MPUYMHHO CleACTBEHA
Bpb3Ka C peauua 3abonaaHua. Te npeactasnasar
cepuoseH Meauko-coumaneH npobnem. CuHapo-
MbBT Ha 06CTPYKTUBHA CbHHa anHes (COCA) e Hai-
4ecTo CpeLLaHOTOo AMXaTesTHO HapyLUeHYe Mo Bpe-
Me Ha CbH U NPeACTaBNABa XPOHNYHO CbCTOAHME,
KOETO HapyLlaBa apXMUTEKTOHMKATa Ha CbHA, U €
cpeq BofeLuTe NPUUYNHN 3a eKCLecuMBHA JHEBHa
CBHANBOCT, M MOBULIEH CbPAEYHO-CHAOB PUCK,
MeTaboNUTHN HapylleHNA, KOTHUTUBHU 1 adek-
TUBHU NpomeHn. CUHAPOMDBT Ce XapakTepuaupa
C BMCOKO HMBO Ha 60necTHOCT, KoeTo obxBalla
OKOJ0 2% OT »eHnTte 1 4% OT MbXKeTe Ha cpefHa
Bb3pacT cpep obwaTa nonynauyus (2, 3).

COCA ce pedpuHMpa KaTo CbBKYMHOCT OT CMMM-
TOMU CNefCTBME HAa UHTEPMUTEHTHO, MOBTAPALLO
ce orpaHuyeHMe W/UAM MbAHO MPeKbCBaHe Ha
Bb3AYLWHNA NOTOK MpPe3 FopHUTE AUXaTeNHU Mb-
Tuwa (FA4M) no speme Ha cbH. MNpy NbAHa Henpo-
xogmmocT Ha AN n nunca Ha Bb3ayLleH NOTOK ce
roBOpM 3a anHes, a NP YacTMYHa 06CTPYKLMA C
HamasifiBaHe Ha HaMpPeyHOTO CeYeHne Ha iyMeHa
Ha [, cbNnpoBOAEHO C XMMNOBEHTUIaUuA, ce Ka-
cae 3a xunonHea. O6CTPyKTUBHaTa anHeAa ce on-
pepena Kato nunca Ha Opo-HasaneH Bb3fylleH
NOTOK 3a noseye oT 10 cekyHAM 1 AgecaTypauma
noHe 4% npuv Npoab/KaBalLy AUXaTENHN YCUNA
Ha rpbOHMA Kow U Kopema. o Bpeme Ha Tesu
HapyLleHVA Ca Bb3MOXHU MUKPO CbOyXaaHuA
(arousal), KouTo HapyliaBaT apXUTEKTOHMKaTa
Ha CbHA. 3a pa3nunka OT OBCTPYKTMBHATA anHes,
0OCTpYKTUBHATa XWUMOMHeA npeacTaBiABa Ha-
MansBaHe Ha OpPO-Ha3anHUA Bb3AylWeH MOTOK C
50% oT HOpManHWA Npu CblMTE N3NCKBAHUA 3a
NPOABL/MKUTENHOCT, Aecatypauna u pparmeHTU-
paHe Ha cbHA (16). Te3n noBTapAwM ce cbbuTUA
Mo BpeMe Ha CbH BOAAT [0 PEKYPEHTHU enu3oam
Ha XMNOKCeMUA 1 NocnefBalla OpraHHa XMNnokcus
Ha Hal-Ba)<HWTe TapreTHU OpraHu, cpes KoUTo ca
CbpLETO M MO3bKBT. HapylueHa e apXUTEKTOHMKa-
Ta Ha CbHS 1 HEFOBOTO KauyecTBO. 3abonsABaHETO e
TPYZAHO 3a AMarHoCTMUMpaHe, KaTto 60NHMAT pAga-
KO MMa npepacTaBa 3a CbleCTBYBaHETO My UAN He
OLEHABA B OCTaTbyHa CTEMEH HeroBaTa TeXecT
n nocneacteusA (48). CobHHaTa anHea e NHTepanuc-
UUNMHapPeH nNpobnem C akTyasIHOCT B CBETOBEH
MaLab (2).

KnuanuHo COCA moxe ga ce noposupa npu
NaumneHTn C XbpKaHe 1 eKCLeCcuBHa AHEBHa CbH-
nueocT (EAC) (28, 30, 31, 47). Mo BpemMe Ha CbH
NOBEYETO NALMEHTN UMAT CUITHO N HAKbCaHO Xbp-
KaHe. bnnskute Ha 60HMTE ONMCBAT XbPKaHETO,
KaTo CbAbpKalLo anHOUYHW eNM30aK C NEPUOAN
Ha TUWWHa, npoAabmkasawm 10-30 cekyHAN nnn
noeeyve, 3aBbpLUIBALLN C U3XbPKBAHE UK CUSEH
3BYK. bonHnTe 06UYaiHO ce onnakBaT OT CbXHe-
He Ha YCTHaTa KyXMHa, YeCTo ypUHUPaHE HOLLEM,
MMaT Pe3UCTEHTHa Ha JieyeHne apTepuanHa xu-
NepTOHMA, 3aXapeH AnabeT, B MHOIO cilyyam C He-
3aJ0BOSINTENEH MMKEMUYEH KOHTPO, APYr Me-
TabONVTHW HapyLIeHNs, HamaneHo nMougo (2, 35).
MauneHTHT MOXe fa ce NpefCcTaBu C HapyLIeHUA

Sleep-disordered breathing is usually accompa-
nied or in causal connection with a number of dis-
eases. It is a serious medical and social problem.
The obstructive sleep apnea syndrome (OSAS)
is the most common breathing disorder during
sleep. It is a chronic condition that disturbs the
architecture of sleep and is a leading cause of ex-
cessive daytime sleepiness and increased cardio-
vascular risk, metabolic disorders, cognitive and
affective changes. The syndrome is characterized
by a high level of morbidity, which covers about
2% of women and 4% of men in middle age in the
general population (2, 3).

OSAS is defined as a set of symptoms caused
by intermittent, repetitive limitation and/or
complete stop of the airflow through the upper
respiratory tract during sleep. When a complete
blockage of the upper airways with lack of airflow
occurs, the term is apnea, and in cases of partial
obstruction with reduction of the cross section of
the lumen of the upper airways, accompanied by
hypoventilation, it is hypopnea. Obstructive ap-
nea is defined as an absence of oro-nasal airflow
for more than 10 seconds, and desaturation of at
least 4% with continuing respiratory effort of the
chest and abdomen. Micro awakening arousals
are possible during these disturbances, that dis-
turb the architecture of sleep. Unlike obstructive
apnea, obstructive hypopnea is a reduction in the
oro-nasal airflow by 50% and the same require-
ments for duration, desaturation and sleep frag-
mentation (16). These recurring events during
sleep cause repetitive episodes of hypoxemia and
subsequent organ hypoxia, among the most im-
portant target organs of which are the heart and
the brain. Sleep architecture and quality are im-
paired. The disease is difficult to diagnose, as the
patients rarely have an idea about its existence or
do not sufficiently evaluate the seriousness and
consequences of the disease (48). Sleep apnea is
an interdisciplinary problem with worldwide re-
levance (2).

Clinically OSAS may be suspected in patients
with snoring and excessive daytime sleepiness
(EDS) (28, 30, 31, 47). During sleep most patients
have a strong and irregular snoring. The relatives
of the patients describe this snoring as contain-
ing apneic episodes with periods of silence last-
ing 10-30 seconds or more, ending with snore
out or loud sound. Patients usually complain of
dry mouth, frequent urination at night, they have
treatment-resistant hypertension, diabetes mel-
litus, often with inadequate glycemic control,
other metabolic disorders, decreased libido (2,
35). An OSAS patient may present with memory
impairment, disorientation, especially early in
the morning, difficulty in making decision, auto-



Ha MameTTa, Ae30pUeHTaLNA, KOATO € Hal-CUHO
n3paseHa paHO CYTPWH, TPYAHOCTV Npu B3eMma-
He Ha pelleHne, aBTOMaTM3UpaHO nosefeHue. B
HanpefHanuTe CTaAun Ha 6onecTTa MoXe fa ce
HabnogaBaT M NUYHOCTHM MPOMEHN, KaTo Heo-
60CHOBaHO MoBefeHVe, U3bAUUM Ha THAB, Tpe-
BOXKHOCT 1 aenpecus. CyTpewHo rnaBobonve u
rageHe oNbABaT CNUCHbKa OT ornylakBaHuA (3).

HowHata nonucomHorpadua (MCM) e eguH-
CTBEHMAT 06eKTUBEH MeToA U 3n1aTeH CTaHAapPT B
anarHoctnkata Ha OCA (16). CtangapTHaTa MNCr
BKNouBa enektpoeHuedanorpadua (EEN), enek-
Tpookynorpa¢usa (EOI), enekTpommorpadusa
(EMI), enekTpokapguorpama (EKI), auxatenHu
[BVIXXEHVA 1 MOTOK Ha Bb3yxa Npe3 Hoca 1 ycTa-
Ta, OKCMMETPUSA, ABUMKEHUA Ha KpakaTa 1 no3nymsa
Ha TANOTO, perncTprpaHe Ha xbpkaHeto. [ClI nos-
BOMIABA pernctpupaHe n otandepeHumpaHe Ha
pPa3NNyHNUTE AUXaTeNHUN HapyLLIEHWA, KaKTO U Cb-
NMoCTaBAHETO M C $pa3mnTe Ha CbHA N CbOyKaaHNA-
Ta Ha naymeHTa. NpegocTasa 6orata nHGopmMaLma
OTHOCHO OCHOBHUTE >KM3HEHW NOKa3aTenu n cre-
neHTa Ha HapyweHnaTa nm. OCBeH 3a NOCTaBAHE
Ha TouHa aunarHosa NCl ce n3nonsBsa 1 3a MOHUTO-
pupaHe pe3ynTatute 1 onpegenaHe onTUMaaHmTe
napamMeTpu Ha NpoBeXxaHaTa Tepanus.

BaxkeH nokasarten npu nscnegsaHeTo Ha OCA e
anHesa/xunonHea nHaekcst (AHI), konTo oTpasaga
6poA Ha AUXaTeNHUTE HapyleHWA 3a efuH vac.
Bb3 ocHoBa Ha cTomHOCTUTE M3umcneHu 3a AHI
cnHapombT Ha OCA ce pasgens Ha Tpy CTeneHu:

- neka AHI=5-15/vac;

- ymepeHa AHI=15-30/vac;

- Texkka AHI>30/uac.

AHI ce n3nonsBa n KaTo MHAMKATOP 3a nNpocie-
AABaHe pe3ynTaTuTe OT IEYEHMETO U eBOJIIOLUATA
Ha 3abonaBaHeTo. AHI MoXe ga ce NoBULLN C Bb3-
pacTTa, KOETO KOpeCcnoHAUPa C NO-rofisiMa TEXEeCT
Ha HapyweHuATa. MNpn ageksaTHO neuveHne AHI
HamanaBa 1 [OCTUra HopMasiHM CTOMHOCTU (nog
5) (13,16, 47).

ANHOVMYHO-XMNOMHOWNYHNUTE MepuogMm ca cne-
unduYHM 3a CbHHaTa anHed. Te oTgenAT 3a6o-
NABaHETO OT APYrYM AUXaTeNHW HapyLeHUs KaTto
CUHAPOMaA Ha anBeoslapHa XMrnoseHTUNauus. Ton
npeacTaBnABa eKCTpeMeH 06e3UTeT C afiBeoapHa
XVNOBEHTUNIALMA U KOMOVHMPa B cebe cu npeKo-
MEPHO 3aTNbCTABAHE, COMHONEHTHOCT, XMnepKan-
HuA. Mpu cnHpgpoma Ha Pickwick ce HabniopaBsa
APYr TUN AnxaTenHo HapyLUeHne No BpeMe Ha CbH
- XMNOBEHTWUNALMA OT LieHTpaneH Tun (2).

TouHaTa YectoTa Ha 6onHUTe oT COCA e Heus-
BecTHa. M3cnepgBaHmA npepnonarat, ye 3abona-
BaHeTo obxBawa oT 1% fo 10% OT Bb3PaCTHOTO
HaceneHwue (2). B CALL uma mawabHu npoyyBaHUs
3a yectoTata Ha COCA, KbaeTo yCnoKHeHNATa OT
CbNbTCTBALWUTE 3a60M1ABaHUSA, NPSAKO NPeAn3Bu-
kaHn ot COCA, npeacTtaBnABaT equH OT OCHOB-
HUTE CcoumanHn 1 34paBHU Npobnemun CBbp3aHu
C pa3xoau 3a Hag 20 munuapga gonapa. Cnopepq,
Te3n uscneaBaHnA Npu xopa Ha Bb3pact 30-60
rog. COCA ce cpewa mexay 2% n 4% 3a mbxe n
»eHu. NopgobHu NpoyyBaHWA ca HanpaBeHW B AB-

mated behavior. Changes in personality as un-
reasonable behavior, outbursts of anger, anxiety
and depression may occur in the advanced stages
of the disease. Morning headaches and nausea
complete the list of complaints (3).

Overnight polysomnography (PSG) is the only
reliable method and gold standard in the diagno-
sis of OSAS (16). The Standard PSG includes elec-
troencephalography (EEG), electrooculography
(EOQG), electromyography (EMG), electrocardio-
gram (ECG), respiratory movement and air flow
through the nose and the mouth, oximetry, legs
movement and body position, snoring. PSG al-
lows registration and differentiation of various re-
spiratory disorders, as well as a comparison with
the phases of sleep and arousals of the patient. It
provides detailed information on basic vital signs
and the degree of their disturbance. In addition
to accurate diagnosis PSG is used to monitor the
results and determine the optimal parameters of
the therapy.

An important indicator in OSAS is the apnea/
hypopnea index (AHI), which represents the num-
ber of respiratory disturbances per hour. Based on
the calculated values for AHI, OSAS is divided into
three grades:

- mild AHI=5-15/hour;

- moderate AHI=15-30/hour;

- severe AHI>30/hour.

AHI is used as a marker for monitoring of the
treatment outcome and the evolution of the
disease. AHI may increase with age, which cor-
responds to greater severity of the disturbances.
When adequate treatment is applied, AHI de-
creased to reach normal values (below 5) (13, 16,
47).

The periods of apnea and hypopnea are a char-
acteristic feature of OSAS. They differentiate the
disease from other respiratory disorders such as
the syndrome of alveolar hypoventilation. It rep-
resents extreme obesity with alveolar hypoven-
tilation and includes excessive obesity, somno-
lence, hypercapnia. Another type of breathing
disorder during sleep is observed in the Pickwick
syndrome - hypoventilation of central type (2).

The exact frequency of OSAS is unknown. Stud-
ies suggest that the disease comprises from 1%
to 10% of the adult population (2). In the USA
there are large studies on the frequency of OSAS,
where the complications from concomitant dis-
eases directly caused by OSAS, represent one of
the major social and health problems related to
cost over 20 billion dollars. According to these
studies in people aged 30-60 years OSAS occurs
between 2% and 4% for men and women. Similar
studies have been performed in Australia, Italy,
Sweden, Japan, China, India, South Korea, Spain.

editorials

COGNITIVE IMPAIRMENT AND
AFFECTIVE CHANGES IN PATIENTS
WITH SLEEP-DISORDERED BREATHING

Thoracic Medicine
Volume VI, September 2014, Issue 3

1



12

Tema Ha 6pos

KOTHUTUBHI HAPYLLEHNA

1 AOEKTUBHI MPOMEHN

MPY NALIMEHTI C AUXATENHU
HAPYLLEHUA 110 BPEME HA CbH

TopakanHa MeguuuHa
Tom VI, centemppu 2014, 6p.3

ctpanus, Utanus, Weeuma, AnoHns, Kutan, Hgusa,
lOxHa Kopes, icnanma. Cnopep TAx yecTtoTaTa Ba-
pvpa mexay 3% n 8% npu mbxete N 1-5 % npn
XeHute. ToyHaTa yecToTa OCTaBa OTHOCMTENTHA
nopaau HaMuYMeTo Ha pasIMyHN MoguduLmpaLLm
baKTopu: ETHMYECKM NPON3X0[; HE0OXOAUMOCT OT
No-HaCoYeHO 13CnefBaHe Ha Xopa C HAAHOPMEHO
Terno un ap. Mo Ta3m NpuumMHa HAKOW M3cnenBa-
Hua kato Wisconsin Sleep Cohort Study Hammpat
yectoTa oT 9% npwu KeHuTe u 24% npu MbxeTe,
a B Wicnanua cbc COCA ca 28% oT u3cneaBaHuTe
»KeHU 1 26% oT mbxkeTe (2, 3, 55).

YecTtoTtata Ha COCA HapacTBa C Bb3pacTTa 1 oC-
TaBa KOHCTaHTHa mexay 60 1 65 roguHu. B npoyu-
BaHe Ha 385 Bb3pacTHM Hag 65 roanHu (MbXxe U
YKeHW) ce ycTaHOBABAT Pa3NINYHM NO CTEMEH Hapy-
LLIEHMA B KOHTPOJIa Ha ANLLIAHETO MO BPEME Ha CbH
- 0o 81% ot nscnenaHuTe. Yectotata Ha COCA e
NOCTOAAHHa OKOJ0 60 roauLHa Bb3pacT CbrnacHo
The Sleep Heart Health Study, Ho Brcoka uecToTa
cnep 65 roguiiHa Bb3pacT YCTaHOBABAT Haf MOMo-
BMHATa OT BCUYKM MpoyyBaHuA. [pn Bb3pacTHU
Haj 65 roanHu ce yCTaHOBABA, Ye 62% npoLeHTa
OT TAX UMaT XUMOMHOUYHWN enu3oau, a 24% nmat
arnHOWYHW enn3oaun Hag HOPMATUBHUA UHAEKC (2,
41,42,53).

XapakTepHo 3a COCA e cmyLeHMe B TOHYCa Ha
dapuHreanHuTe Myckynu, KOeTo e CbnpoBoAeHO
C NajaHe Ha KOpeHa Ha e31Ka U MeKOTO Hebue ¢
nocneABallo CTeCHEHWE WU MbJHO 3anyLiBa-
He Ha nymeHa Ha [[l[1. ToBa cmyLleHne moxe Aa
€ CbMbTCTBAHO C MpomeHeHa aHatomuA Ha [AM
— MaKpornocua, xmuneptTpodus Ha TOH3MUTE, N3-
Ob/mKeHa yByna. MAactoTo Ha obCTpyKuuATa € B
3a/jHaTa YacT Ha YCTHaTa KyxuHa (27).

Opyrn dakTopm, KOUTO 3acunBaT TexecTTa Ha
COCA ca obesuTeT, yBennyeHa obMKosnKa Ha Bpa-
Ta, amunHa ob6pemMeHeHOCT, CUHAPOM Ha [layH,
cuHapom Ha lMnep PobeH, KOHCyMauma Ha anko-
XON npeau 3acnuBaHe, ynotpeba Ha uurapu u Cb-
HOTBOPHW, 3aCnmBaHe no rpbo (2, 3).

B etnonatoreHesata Ha COCA ce npegnonara
yyacTMe Ha MEeXaHM3MW OT LeHTpasiHaTa HepBHa
cucTemMa CBbp3aHu C perynaumaTa Ha MyCKYnHWA
TOHYC Mo BpeMme Ha CbH (9, 10, 37). Ha HeBpoTpaH-
CMUTEPHO HMBO CEPOTOHMHMBATa CUCTEMA Urpae
OCHOBHa pons B perynaumata Ha adekTa, uupKaa-
HUTE PUTMW, CTPYKTYpPaTa Ha CbHA, KAaKTO U TOHYCa
Ha Myckynatypata Ha . HapyweHata cepoTo-
HWHOBa MefaMauma NpuU Aenpecna e N OCHOBHUA
daKTop 3a NPOMEHN B apXUTEKTOHMKATa Ha CbHA
npu Tesn nauuwentn (9). Matodmsmonornata Ha
OCA BK/II0YBa MHOXKECTBO MeXaHW3MM, Cpef, KOUTO
OCHOBEH € MOBMILEHATA CKITOHHOCT Ha MYCKYnuTe
Ha Ol Kkbm Konanc no Bpeme Ha CbH. [loka3aHo
€, Ye aKTVBHOCTTA Ha CEPOTOHMHOBMUTE MOTOHE-
BPOHW Ha MycKynute gunatatopu Ha [N Hama-
nABa B 3aBUCMMOCT OT CTeneHTa Ha 6ogpocT (51).
ToBa BoAM 4O NOHMXEH TOHYC Ha AUaTaTopuTe Nno
BPEMe Ha CbH U AOMPUHACA 32 Bb3HUKBAHETO Ha
anHed. Bbnpekun BCUMYKO, AOKATO ponATa Ha cepo-
TOHVHa Npu adpeKTUBHMTE Pa3CTPOCTBa e Aobpe
npoy4eHa, otHowweHneto My npyu COCA ocTaBa He-

According to them, the frequency varies between
3% and 8% of men and 1-5 % in women. The ex-
act morbidity remained relative because of vari-
ous modifying factors: the ethnic background;
the need for more focused studies on overweight
people and others. For this reason, some studies
as Wisconsin Sleep Cohort Study found a frequen-
cy of 9% in women and 24% men, and in Spain
28% of surveyed women and 26% of men have
OSAS (2, 3, 55).

The frequency of OSAS increases with age and
remain constant between 60 and 65 years. In a
study with 385 adults over 65 years of age (men
and women) included, different degrees of im-
pairment in the control of breathing during sleep
were found in up to 81% of the participants. The
frequency of OSAS is constant around 60 years of
age according to The Sleep Heart Health Study,
but a high frequency after the age of 65 was es-
tablished in more than half of all studies. In adults
over 65 years of age hypopneic episodes were
found in 62%, and 24% of them had apneic epi-
sodes over the normative index (2, 41, 42, 53).

A disturbance in the tone of the pharyngeal
muscles is typical for OSAS. It is accompanied by a
fall of the root of the tongue and soft palate with
subsequent narrowing or complete blockage of
the lumen of the airways. This disturbance may
be connected to altered anatomy of the upper
airways - macroglossia, hypertrophy of the ton-
sils, elongated uvula. The location of the obstruc-
tion is in the back part of the oral cavity (27).

Other factors that increase the severity of OSAS
are obesity, increased neck circumference, family
history, Down syndrome, Pierre Robin syndrome,
alcohol consumption before going to bed, tobac-
co smoking and sedatives, sleeping on back (2, 3).

Participation of mechanisms of the central
nervous system associated with the regulation
of muscle tone during sleep is presumed in the
etiopathogenesis of OSAS (9, 10, 37). On neuro-
transmission level serotonin system plays a ma-
jor role in the regulation of the affect, circadian
rhythms, sleep architecture, as well as the tone of
the muscles of the upper airways. Altered sero-
tonin mediation in depression is the main factor
that causes change in the architecture of sleep in
these patients (9). The pathophysiology of OSAS
includes a variety of mechanisms, among which
the increased likelihood of the muscles of the up-
per airways to collapse during sleep plays basic
role. It has been shown that the activity of sero-
tonin motoneurons of the dilator muscles of the
upper airways is reduced depending on the de-
gree of alertness (51). This leads to reduced dila-
tor muscle tone during sleep and contributes to
the occurrence of apnea. However, while the role
of serotonin in mood disorders is well studied,
its relation with OSAS remains unclear. Interest-



n3AcCHeHa. IHTepecHo e, Ye MoneKynu, KouTo no-
BMLLABAT HUBOTO Ha CEPOTOHMHOBATA TPAHCMUCUA
Kato rpynata SSRI (cenekTvBHU MHXMOMTOPW Ha
obpaTHMA 3axBaT Ha CePOTOHWHA) UMaT M3paseH
aHTugenpecrBeH edekT, HO nopobpABaT He3Ha-
ynTenHoO anHea/xunonHesa uHgekca (9). Sigrid C.
Veasey npepgnara o6acHeHne Ha nocneaHna GeHo-
MeH. TexecTTa U NPoab/IKUTENHOCTTA Ha UHTEp-
MUTEHTHaTa Xunokcma npu nauneHtn cbc COCA
MMa rofiAMo BVAHME BbPXY YYBCTBUTENTHOCTTA U
OTroBopa Ha HeBpoHUTe aunatatopu Ha AN Kbm
CEePOTOHUHEPTNYHN MEeAUKAMEHTU U BbTPELUHU
HEBPOXMMUYHKU cTUMynu. HapyweHa e Bb3byau-
MocTTa Ha n. hypoglossus. OKCMAATUBHUAT CTpecC 1
WHAVBUAYaNHaTa YyBCTBUTENHOCT KbM HETO CTOAT
B OCHOBATA Ha pPa3fnyHKA OTTOBOP MPU NaLMeHTU-
Te cbc COCA kbM dpapmakoTepanusa (39, 49).

MauymeHTnTe cbc COCA ca NoAnoXeHn Ha Xpo-
HWYEH CTPeC BCIeACTBME UHTEPMUTEHTHATA HOLL-
Ha XMMNoKcuA. AKTMBUPaHa e ocTa XuroTanamyc-
xunoduza-Haaobbpek. lNMoBuUwEH e cepyMHUST
KopTM30J, ocobeHo npe3 HowTa (8). B KOHTEKCTa
Ha HOBUTe TeOpUM 3a NaToreHes3aTa Ha Aenpecus-
Ta, Te3y [IBe 3BEHA Ca K/I0YOBY 3a Bb3HMKBaHe Ha
Kackafa oT npoLecu B MO3bKa, BOAeLLM 10 Aenpe-
CUA 1 KOTHUTMBHM HapylweHus. Cnopeg Teopusita
3a HeBpOHasiHaTa NNacTMYHOCT peMofennpaHeTo
Ha cnHancuTe B LUHC e HenpekbcHaT npouec (Ha-
npumMep — XunokamnanHata ¢opmauua 1 npo-
uecute Ha 3anameTABaHe). XPOHWYHUAT CTpec
(Xrnokcua) n xnepKopTU3oNEeMUSTA BOAAT 4O aT-
podus Ha XxunokamnanHMTe HeBpoHU. MNocneaHa-
Ta ce ObJIKM Ha MOBULLIEHM HIBA Ha MIOKOKOPTU-
kouan (8, 14). CTpechbT oKa3Ba CepUO3HM epeKkTu
BbPXY XMMOKaMMa, OT4acTy Ob/Kally ce Ha eKc-
NpecrpaHnTe B TO3U PETYOH TTIOKOKOPTUKOUAHM
peuenTopu. XPOHUYHUAT CTPEC NpPean3BrKBa aT-
podus nnu pemogenvpare Ha CA3 nupamugHumTe
HEBPOHW, HamasieHne Ha 6poa 1 ObmKMHaTa Ha
anukanHuTe AeHaputn. Hamanaea ce ekcnpecu-
ATa Ha BDNF (brain-derived neurotrophic factor),
KOETo AlonpuHacs 3a aTpodusaTa Ha NMPamMUgHUTe
kneTkn. CTpechbT NoHWKaBa UM nponudepaumara
Ha HOBW KNeTKn B gyrus dentatus, a neuyeHneTo ¢
KOpTMKOCTepouan Hanopobasa To3n edekT (44,
52,54).

JleueHneTo c aHTMAENpecaHTV BoaM 10 0bpaTHO
pa3BuUTME Ha MOCOYEHNTE NATONOMMYHN NpPOoLEecK
NnocpeacTBOM perynauusa Ha CepoTOHMHMBATa U
HopajpeHannHoBaTa CUCTEMMW, BbTPEKIETbYHa-
Ta CUrHanM3auMsa U reHHa ekcnpecus. AHTuge-
npecvBHaTa Tepanus NoBuULIABa aKTMBHOCTTA Ha
BbTpekneTbyHaTa Kackaga uAMO® - CREB num-
6GUYHaTa CUCTEMA, BKJTIOUMTENHO XMMOKamMma 1 Mo-
3buHaTa Kopa. [pouechT ce ocblyecTBABa Ype3 G
NPOTENH 1 aKTMBMPAHE Ha afeHnNaTUMKIas3aTa 1
nosuwaBaHe HyBaTa Ha LAM®-3aBucmata npo-
TeuH KnHasa un ekcnpecua Ha CREB. CREB moxe fa
6bae docoopunmpaH 1 akTMBUPaH OT Pa3INYHU
KWHa3K, BKMIOUYNTENTHO Kanuuin/KanmopynuH 3a-
BMCMMa KnHa3za n MAP kuHa3sa (mitogen-activated
protein kinase). Mo 1031 HaunH CREB e TapreTHa
MoneKyna 3a [elCTBMeTO Ha pasfivyHu Tunose

ingly, molecules which increase the level of sero-
tonin transmission as SSRI (selective inhibitors of
serotonin reuptake) have antidepressive effect,
but improve slightly apnea/hypopnea index (9).
Sigrid C. Veasey offers an explanation of this phe-
nomenon. The severity and duration of intermit-
tent hypoxia in patients with OSAS have a great
influence on the sensitivity and response of dila-
tor neurons of the upper airways to serotoniner-
gic neurochemical medications and internal stim-
uli. The excitability of n. hypoglossus is impaired.
Oxidative stress and individual sensitivity to it are
basic factors for the differences of response to
pharmacotherapy in patients with OSAS (39, 49).

Patients with OSAS are exposed to chronic
stress due to intermittent nocturnal hypoxia. The
hypothalamic-pituitary-adrenal axis is activated.
Serum cortisol is increased, especially at night (8).
In the context of the newer theories of pathogen-
esis of depression, these two units are key to the
emergence of a cascade of processes in the brain,
leading to depression and cognitive impairment.
According to the theory of neural plasticity, re-
modeling of synapses in the central nervous sys-
tem is a continuous process (for example - the
hippocampal formation and memory processes).
Chronic stress (hypoxia) and hypercortisolaemia
lead to atrophy of hippocampal neurons. The lat-
ter is due to elevated levels of glucocorticoids (8,
14). Stress has significant effects on the hippo-
campus, in part due to the expressed glucocorti-
coid receptors in this region. Chronic stress induc-
es atrophy or remodeling CA3 pyramidal neurons,
reduction in the number and length of the apical
dendrites. The expression of BDNF (brain-derived
neurotrophic factor) is reduced, which contrib-
utes to the atrophy of pyramidal cells. Stress re-
duces the proliferation of new cells in the gyrus
dentatus, and corticosteroid treatment produces
similar effects (44, 52, 54).

Treatment with antidepressants leads to re-
gression of these pathological processes through
regulation of serotonergic and noradrenaline sys-
tems, intracellular signaling and gene expression.
The antidepressant therapy increases the activity
of theintracellular cascade cAMP - CREBin the lim-
bic system, including the hippocampus and cere-
bral cortex. The process is carried out by G protein
and activation of adenylate cyclase and increase
the levels of cAMP-dependent protein kinase and
expression of CREB. CREB may be phosphory-
lated and activated by various kinases, including
calcium/calmodulin dependent kinase and MAP
kinase (mitogen-activated protein kinase). Thus
CREB is a target molecule for the effect of differ-
ent types of serotonin and norepinephrine recep-
tors. Through the cascade of CREB, gene expres-
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CEPOTOHMHOBY Y HOPaAPEHANMHOBU PeLIeNToOPU.
Ypes kackagata Ha CREB ce noBuwaBa reHHaTa
ekcnpecusa Ha BDNF, monekyna c gokasaH aHTrge-
npecmBeH edekT (20, 21 ,44).

Hepobpe wu3sAcHeHa ocTaBa ponsitTa Ha He-
BPOMMACTMYHOCTTA MPY KOHTPONAa Ha AullaHe-
T0. MNacTMYHOCTTa € YHUBEPCAHO KayecTBO Ha
HepBHaTa CMCTeMa U e foKa3aHa, M Npu cucTemarta
3a KOHTPOJ Ha AMLLAHETO, TPAAULMNOHHO CUMTaHa
3a PMKcMpaHa 1 cTaTMYHa. V3yyaBaHeTo Ha Te3u
¢deHomeHn 61 fano obscHeHMe Ha naToreHesaTa
Ha pasfNYHN XPOHUYHWN BenogpobHn 3abonsBa-
HUSA, BKIIOYNTENTHO AUXATENTHUTE HapyLUeHMA MO
Bpeme Ha CbH (14, 19).

Ha npaktuKa, ¢ HamanABaHe wnM CnvMpaHe Ha
Bb3AYLWHNA MOTOK M anBeoslapHaTa BeHTUAAUUA
HacTbnBa nNpexofHa fdecaTypauma. B onut ga ce
npeogonee o6CTpyKUMATa Ce MOBULIABA UHCMK-
pPaTOPHOTO YyCuiMe, KOeTo BOAU A0 CbOyxAaHe
UM NpemMrHaBaHe B npeaxoaHyn ¢asn Ha CbHA
(noBbpxHOCTEH CbH). ToBa No3BONABa MOBKMLUA-
BaHe Ha MYCKY/IH/A TOHYC U MpemaxBaHe Ha 06-
CTPYKUMATA, YeCTO MaHUpeCTMpaHO CbC CUSTHO
n3xbpkBaHe. MNpu 3agbiboyaBaHe Ha CbHA CbLK-
AT LMKDB/ Ce NOBTaps, KaTo TOBa MOXe Ja ce CIy-
Yy CTOTMLM NBTU Ha How, Taka ce HapylaBa Hop-
ManiHaTa apXUTEKTOHMKa Ha CbHA. HopmanHuAat
LUMKbS Ha CbHA Ce CbCToM OT peayBsaly ce He-REM
(nvnca Ha 6bp30 ABMXKeHKe Ha ouunTe, Non-rapid
eye movement) CbH, CbCTOALY Ce OT 4 yacTu (pa3a
1, ¢a3za 2, daza 3, ¢a3a 4), npemmHaBawa 8 REM
(Hannure Ha 6bP30 ABMKEHME Ha ouuTe, Rapid
eye movement) CbH, B nepuog npoabikasaly 90
MUHYTU. C TeueHne Ha HowyTa $asu 3 u 4 cTaBat no
KpaTku, a REM ¢asata ce yabmkasa. Npu COCA, ot
Apyra cTpaHa, npeobnagasat 1 u 2 ¢asa He-REM
CbH. PegyunpaHa e npogbnxutenHoctta Ha REM
¢da3aTa, KakTo 1 Ha ¢a3u 3 u 4 Ha He-REM. Hakowm
aBTOPU CMOMEHABAT U CKbCABaHe Ha da3a 1, KaTo
camo daza 2 ce yabmkasa. ToTaHO NpoOMeHeHa-
Ta CTPYKTYypa Ha CbHA BOAM OO HEBb3MOXHOCT 3a
MbJIHOLEHHA MOYMBKA, XPOHMYHA YMOpPa, AHEBHA
CBHANBOCT, CUMMATOMM Ha TPEBOXKHOCT U Aenpe-
cus. MNepcucTrpaltata HOWHA AecaTypauma npu
COCA e cBbp3aHa C pa3BuTe Ha MHTEPMUTEHTHA
UK NOCTOAHHA XMMOKCEMMA U XUMoKcusA. ToBa e
OCHOBHUAT OTKJIOYBALL, MEXaHM3bM 3a pa3BUTUE
Ha Pa3fINYHKU NATONIOrMYHN NpoLecy, cpeg Kouto
Hal-rofiAMo 3HauyeHVe UMa MOBULILEHUA OKCuUaa-
TUBEH cTpec. HamanaAga ce cekpeLmATa Ha a3oTeH
oKcua, NMoBULLaBa Ce OTAENAHETO Ha MeamnaTopu
Ha Bb3MNaNieHNEeTO: UHTEPNIEBKUH-6, TYMOP-HEKPO-
Tn3npawy paktop-anda v Apyrv NpoBb3NanmTen-
HWU LMTOKMHW. Te3n MaToNorMyHn Kackagm yyact-
BaT B Pa3BUTUETO Ha MHCYIMHOBA PE3NCTEHTHOCT,
apTepuranHa XMnepToHUs, MeTaboITeH CUHAPOM,
CUCTEMHA aTepoCKnepo3a, NOBMLILEH KapamnoBac-
KynapeH puck (2, 12, 18).

Te3n naTonornyHy Kackagu cb3fasat npeanoc-
TaBKa 3a Pa3BUTMETO Ha Pa3fIMUYHM CbMbTCTBALLM
3abonABaHMA, KOUTO 3aTpyAHABAT AuarHosaTta u
B/IOLIABaT KauyeCcTBOTO Ha »KUBOT Ha H6onHuTe. Cb-
LLLeBPEMEHHO Ce OTHEMA 1 BHUMAHMETO OT HAKOM

sion of BDNF increases. BDNF is a molecule with
proven antidepressant effect (20, 21, 44).

The role of neuroplasticity in the control of
breathing remains poorly understood. Plasticity
is an universal quality of the nervous system and
is proven to exist in the control system of breath-
ing, traditionally considered fixed and static. The
study of these phenomena would give an expla-
nation of the pathogenesis of various chronic
lung diseases including respiratory disorders dur-
ing sleep (14, 19).

In practice - transient desaturation occurs with
the reducuction or stop of the air and alveolar
ventilation. In an attempt to overcome the ob-
struction, the inspiratory effort is increased, lead-
ing to arousal or move to previous phases of sleep
(shallow sleep). This allows the brain to increase
the muscle tone and eliminate the obstruction,
often manifested with loud snore. While the sleep
deepens, the same cycle repeates, and this can
happen hundreds of times a night, thus disrupt-
ing the normal architecture of sleep. The normal
sleep cycle consists of alternating of non-REM
(Non-rapid eye movement) sleep, consisting of 4
phases (phase 1, phase 2, phase 3, phase 4), pass-
ing into the REM (Rapid eye movement) sleep, a
period lasting 90 minutes. Over the night phases
3 and 4 become shorter, and REM phase is ex-
tended. In OSAS, on the other hand, phase 1 and
2 non-REM sleep dominate. The duration of REM
sleep and stages 3 and 4 non-REM are reduced.
Some authors mention shortening of phase 1;
only phase 2 is extended. The total change of
the structure of sleep and impossible rest lead to
chronic fatigue, daytime sleepiness, symptoms of
anxiety and depression. Persistent nocturnal de-
saturation in OSAS is associated with the devel-
opment of intermittent or persistent hypoxemia
and hypoxia. This is the main triggering mecha-
nism for the development of various pathological
processes, among which the most important is
the increased oxidative stress. The secretion of ni-
tric oxide is reduced, the release of inflammatory
mediators like interleukin-6, tumor necrosis fac-
tor-alpha and other proinflammatory cytokines
increases. These pathological cascades take part
in the development of insulin resistance, hyper-
tension, metabolic syndrome, systemic athero-
sclerosis, increased cardiovascular risk (2, 12,18).

Those pathological cascades lead to the devel-
opment of various comorbidities, which hinder
the diagnosis and worsen the quality of life of the
patients. In the same time insufficient attention
is paid to some of OSAS's direct consequences,



anpektHn nocneguum ot COCA, KouTo moraTt da
6bOaT OTKPUTM CamMO MpPW 3aAbfO0OYEH KOHTaKT
MeXay NeKyBawusa nekap n 6onHus. TakviBa no-
cneguum ca KOrHUTUBHUTE yBpeXxaaHusa u adek-
TUBHU n3MeHeHus B cnegcteme Ha COCA (2, 22, 24,
25, 26).
KoruntnsHmn Hapywenunsa npn COCA

MauunenTnTe cbc COCA Noka3BaT MOHMKEHWE Ha
CBOWTE KOTHUTVBHW Bb3MOXKHOCTM B LLUMPOK CMEeK-
Tbp BKJIIOYBALL: MaMeT, BHMaHWe, NCUXOMOTOPHA
CKOPOCT, W3MbAHUTENHN, €3UKOBM, 3PUTENHO-
NPOCTPAHCTBEHU CNOCOBHOCTH, 1 Ap. (4, 12).
BHumMaHue

N3cnepBaHusa cpeg nauymenTn cbc COCA nokas-
BaT OTC/labeHM aKTUBHO M MAacUBHO BHUMaHWe.
Mpun COCA ce 3acaraT onpefeneHy CBOMNCTBa Ha
BHMMAHMETO KaTo YCTOMUYMBOCT, pa3snpegens-
€MOCT U MNPeBKIoYBaEMOCT. [10-KOHKPETHO, 13-
CnefiBaHVA NoKa3BarT, ue 3a 60JHN OT TEeXKKA popmMa
Ha COCA e xapakTepHO HanM4MeTo Ha pPas3nyHn
yBpean Ha BHUMaHueTo. [lokasaHo e, Yye rpyna
naumenTn 6onHn ot COCA c eqHAKBO NO TeXeCT
3abonsBaHe ce NpeAcTaBAT cnabo Npu 3ajaun ns-
NCKBALLW NPEBKIIIOYBAEMOCT 1 pa3npeaensemoct
Ha BHMMaHWETO, N HeroBaTa YCTOMUYMBOCT, KaKTO
M 33laun 3a aKTUBHO BHUMaHMe. ToBa ce oTHacA
[10 rofiAMa YacT OT NauUMeHTUTe C yMepeHa n Tex-
ka COCA (12). Ot gpyra cTpaHa Uma u3cnegBaHua
C 60nHM cbe cbuaTa ctened Ha COCA, KouTo He
ycnaABaT Aa gokaxat aeduumT BbB BHUMaHMETO. B
3aK/oYeHne n3cneBaHNATa NPeACcTaBAT nmMncata
Ha yBpefia BbB BH/MMaHMETO Ha NaLueHTH C no-ne-
Ka cteneH Ha COCA. Camo 6onHuM ¢ TexKa popma
Ha 6onecTTa ce NpeAcTaBAT C/1abo B 3a4a4n CBbp-
3aHK C BHUMaHwue (12).
MamerT

CoulectByBa rofsiMm 6poit n3cieBaHUsi, Kow-
TO MOKa3BaT Cepro3eH cnaj B CnocobHoCTTa 3a
NMOMHEHe 1 3ayyaBaHe Npu nauueHTn 6osHu oT
COCA (6). To3m cnap 3acAra KpaTKOBpeMeHHa-
Ta NaMeT, a CbLO Taka U MameTTa 3a enu3oau,
e3/KoBaTa nameT (KaTo 4YacT OT AbJAroBpeMeH-
HaTa nameT) M CNOCOoBHOCTTa 3a 3ayyaBaHe npes3
e3VK 1 3peHue. Hakon nscneaBaHna TBbpAAT, ue
COCA 3acAara BCUYKM acneKkTn Ha 4b/IrocpoYyHaTa
namert. fonemmnaT 6poi NpoyuBaHUA U Pa3HOO-
6pa3HMAT noaxod AaBaT pasfMyHa UHGopmMauma
Nno OTHOWeHMe Ha cTeneHTa, B KoATo npu COCA
ce 3acAarat nameTtoBuTe GyHKUUKU. Hakon nscnep-
BaHWA He Noka3BaT HenocpeAcTBeH craj B na-
METOBUTE Bb3MOXKHOCTU AOPU MPU NauueHTn ¢
Texkka COCA (12, 50).

Lo ce otHaca oo KombuMHauuATa OT BHUMaHME
(NO-KOHKPETHO HEroBOTO CBOWCTBO KOHLIEHTpPa-
LMA) N KpaTKOCPOYHa nameT, 0606LeHa B Hayu-
HaTa nTepaTypa Kato paboTHa NameT, OTHOBO ce
OTKpMBaT NPOTUBOPEUMA B NOSTyYEHUTE pe3ynTa-
1 (12). PaboTHaTa nameT ce OoTHacsA KbM Crocob-
HOCTTa 3a BPEMEHHO noaabp)kaHe Ha WHop-
MaLMA, KOATO MMa HyXAa Aa 6bae 3amomHeHa.
Mopaan yyacTMeTo Ha MHOrO MO3bYHU CTPYKTYpU
B paboTHATa MameT, TA MOXe fAa Ce 3acerHe npu
pepvua 3abonaBaHuA. Hakon macnepBaHuA no-

which can only be found in direct and detailed
contact between the physician and the patient.
Such consequences might be cognitive impair-
ment and affective changes due to OSAS (2, 22,
24,25, 26).

Cognitive impairment in OSAS

Patients with OSAS show a decrease in their
cognitive abilities in a wide range including:
memory, attention, psychomotor speed, execu-
tive, language, visual-spatial abilities, etc. (4, 12).

Attention

Studies in patients with OSAS show weakened
active and passive attention. In OSAS certain
properties of attention as sustainability, spread-
ability and alternation are affected. In particular,
studies have shown that in patients suffering
from severe OSAS a combination of various dis-
turbances of attention is presented. It has been
shown that a group of patients suffering from
OSAS with the same severity perform poorly in
tasks requiring alternating and spreadability of
attention and its sustainability, as well as tasks for
active attention. This can be applied to the ma-
jority of patients with moderate and severe OSAS
(12). On the other hand there are studies with pa-
tients with the same degree of OSAS, which fail to
show a deficit in attention. In conclusion, studies
presents lack of damage of the attention of pa-
tients with mild degree of OSAS. Only patients
with severe disease perform poorly in tasks con-
nected with attention (12).

Memory

A large body of research exists that shows a se-
rious decline in the ability to remember and learn
in patients suffering from OSAS (6). This decrease
affects short-term memory, as well as episodic
memory, semantic memory (as part of a long-
term memory) and the ability to learn through
language and vision. Some studies claim that
OSAS affects all aspects of long-term memory.
The large number of studies and diverse ap-
proach provide different information regarding
the extent to which OSAS affect memory func-
tions. Some studies fail to show an immediate
decrease in the memory capacity even in patients
with severe OSAS (12, 50).

As to the combination of attention (namely
its ability for concentration) and the short term
memory, summarized in the literature as working
memory, again controversial results have been
found (12). Working memory refers to the ability
to temporarily maintain information that needs
to be remembered. Due to the involvement of
many brain structures in working memory, it can
be affected in a large number of diseases. Some
studies have shown a decrease in the ability of
patients with severe OSAS, while others fail to de-
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Ka3BaT MOHWKEHME BbB Bb3MOXXHOCTUTE Ha Nauun-
eHTn ¢ Texkka COCA, fokaTto gpyru He ycnaBsaT Aa
OTKPMAT 3HaYMU npomeHu (12).

WN3cnepBaHnATa Ha nameToBuTe GYHKUMM MpK
naumeHTn cbc COCA nokassaT HeCUrypHu pesyn-
TaTh, 0CO6EeHO NpU NauueHTn ¢ no-nekn Gopmu
Ha cnHapoma nnm ctpagdawm ot COCA 6e3 gpyro
npuapyasaLlo 3abonsasaHe.

McnxomoTopHa ckopocT

MNcxoMoTopHaTa CKOPOCT, KOATO ce npuema
3a OTAEeNHa CNOCOBHOCT B MHOrFO KOFHWUTUBHU
nscnefBaHna, € KombrmHaumAata OT MUCTEHE U
OeNncTBre Npu M3MbJIHEHME Ha onpefeneHa 3a-
Java. Hakou nscnegBaHvA oTymTaT NOHMXKEHNE B
NCUXOMOTOpPHATa CKOPOCT MpY NaLUEHTN C TEXKA
COCA. Hakoun n3cnegoBatenu oT4nTaT NOHUXKEHa-
Ta NCUXOMOTOPHA CKOPOCT KaTo Hal-XxapaKTepHa
KorHutmeHa yBpefa npu COCA. HayuHute Tpy-
[l0Be 3atoyaBaT, Ye BOSHN OT TEXDbK MO CTerneH
COCA cTpagaT MHOro no-4ecto OT MOHWKeHUe
B MCUXOMOTOPHUTE GYHKLUN OT TE3M C NleKa Un
ymepeHa ¢opma Ha COCA. OCHOBEH KOMMOHEHT
Ha NCUXOMOTOPHATa CKOPOCT e BHUMaHueTo (12).
Ek3eKyTUBHU GYHKLUMN

Ek3ekyTBHUTE YyHKUMM (CMOCOBHOCTTA Aa ce
MUCIW 33 pa3pellaBaHeTo Ha nNpobnem, N3roTes-
HeTO Ha MAen WM CTpaTerMm 3a peLlaBaHETO My),
cbuo ce BNmnAAT ot cteneHTa Ha COCA. lNMoeeueTo
nMTepaTypHN U3TOYHMUM CboOLaBaT 3a Hapy-
LeHMA B MUCIOBHaTa MbBKaBOCT, MaHUPAHETO,
aHanu3a, opraHmM3auMoHHUTe ymeHuA 1 ap. Hapy-
LWEeHMA B €K3eKyTUBHUTE QYHKLMM Hal-yecTo ce
cpewaTt npu NaumeHTn ¢ Texka popma Ha COCA.
Lo ce oTHaca o ymepeHunTe 1 nekn Gpopmu Ha 3a-
6onABaHeTO pe3ynTaTvTe OT Pa3fIMYHM NPOYYBa-
HMA CU NpoTuBOpeYar. B 3aknoueHne moxe aa ce
roBOpM 3a HapyLeHUs B €K3eKYTUBHUTE CMOCO6-
HOCTM Ha NaLMeHTUTe CTPafaLLM OT YyMEPEHa KbM
Texkka popma Ha COCA, foKaTo 3a Nieka U ymepeHa
¢dopMma Moxe fa ce Habnoaasa cnab cnag unn HU-
KakBa MpomMsaAHa oT HopMaTa (12).

EsnkoBun pyHKLMN

MNMoBeyeto nscneaBaHunsa Ha 6onHKM ot COCA ce
dOKycMpaT Ha KOTHUTMBHU CMOCOBHOCTM KaTo
BHMMaHMe, NaMeT 1N eK3eKyTMBHO PpYHKLMOHMpPa-
He 1 06pbLUAT MO-MaJIko BHUMaHWE Ha e3UKOBUTe
¢dyHKUMKM. ToBa, MOXe 61 e crefcTBre OT GaKTa,
ye e3nKOBUAT AeduLUT ce 3abenssBa No-TpyaHo
OT MauueHTuTe, 6NM3KUTE UM U nekapute. Cumta
ce, ue 62% ot 6onHuTe cbc COCA MMaT 3HaYMMma
dopma Ha cnag B e3nkoBuTe cnocobHocTu. Haii-
yecTo CTaBa Ayma 3a npobnemy B ceMaHTUYHUTE
1 GOHETMYHM acneKTn Ha e3ukKa. Pesyntatute ot
pa3nnyHuU n3cneaBaHnsa He moraT gaa geduHupar
onpegeneHa popma Ha COCA, B KoATo NpobnembT
ce NoABABa, MOPaAN MHOFOTO Pa3fIyHM NOAXOAM
Ha n3c/efiBaHe Ha npobnema 1 NPoTMBOpeYaLLy-
Te cn pesyntatn. MinTepeceH ¢akt e, ue COCA npu
IOHOLWIM W Jela BOAW A0 3afPbXKKWU B €31KOBOTO
pa3BuTue Ha 6onHute (12, 33).

AdekTnBHN npomeHun npn COCA

XpoHnYHUTe 3a60nABaHNA YeCTO BOAAT A0 pa3-

NNYHN adeKTUBHU N3MeHeHna y 6onHute. Bpbs-

tect significant changes (12).

Studies of memory function in patients with
OSAS show equivocal results, especially in pa-
tients with milder forms of the syndrome or suf-
fering from OSAS without another concomitant
disease.

Psychomotor speed

Psychomotor speed, which is considered a
separate cognitive ability in many studies, is a
combination of thinking and action to perform
a certain task. Some studies have reported a de-
crease in psychomotor speed in patients with se-
vere OSAS. Some researchers reported decreased
psychomotor speed as a characteristic cognitive
damage in OSAS. Scientific literature concludes
that patients with severe degree of SOSA suffer
more often from a decrease in psychomotor func-
tions compared to those with mild or moderate
OSAS. A major component of psychomotor speed
is attention (12).

Executive functions

Executive function (the ability to think about
solving the problem, the development of ideas
and strategies to solve it), also depends on the
degree of OSAS. Most studies report disturbances
in mental flexibility, planning, analysis, organiza-
tional skills, etc. Disturbances in executive func-
tions are most often found in patients with severe
OSAS. As to the moderate and mild forms of the
disease results from different studies are contra-
dictory. In conclusion, we can talk about distur-
bances in executive abilities of patients suffer-
ing from moderate to severe OSAS, while in the
mild and moderate form a slight decrease or no
change from the norm might be present (12).

Language functions

Most studies of patients with OSAS focus on
cognitive abilities such as attention, memory and
executive functioning and pay less attention to
the language functions. This may be a result of the
fact that the language deficiency cannot be eas-
ily noticed by, their relatives and the physicians. It
is believed that 62% of patients with OSAS have
significant decline in language skills. Most often
it comes to problems in phonetic and semantic
aspects of language. The results of different stud-
ies cannot define a specific form of OSAS in which
the problem occurs because of the many differ-
ent approaches to the problem and conflicting
results. An interesting fact is that OSAS in adoles-
cents and children leads to retention in language
development of the patients (12, 33).

Affective changes in OSAS
Chronic diseases often cause various affective
changes in the patients. The relationship between



KaTa MeXAy XPOHWYHWTe 3abonsaBaHWA U M3Me-
HeHMWATa Ha NPEeXMBABAHE B HACTPOEHME, emouua
1 adeKT e 06eKT Ha MHOXECTBO NPoy4YBaHUs. 3a
COCA xapaKkTepHu ca 4eCT NPOoABK Ha Aenpecus
N TPEBOXHOCT.

Henpecusa

Bpb3kata mexagy COCA n genpecuBHata Cum-
NTOMaTVKa € 06eKT Ha MHOXECTBO M3C/efBaHus.
[lokazaHa e ABYNOCOYHa Bpb3Ka MeXay Te3n pas-
CTponcTaa. B pa3nmuHmn npoyysaHua pesyntatmte
nokassar, uye mexkay 20% n 40% ot nscneaBaHuTe
nua cbc COCA oTroBapAT Ha AUArHOCTUYHUTE
KpuTepun 3a AenpecnBHo adpeKTUBHO pa3CcTpom-
c1B0. C NO-BMCOK PUCK 3a pa3BUTME Ha aenpecus
ca 6onHuTe C Texka ¢opma Ha COCA. Ot gpyra
CTpaHa HAKOW NPOYyYBaHUA He ycnaBaT Aa foKa-
Xat 3Haumma Bpb3ka mexay COCA n genpecus-
Ha CUMMTOMaTMKa MpW nnua ¢ neka popma Ha
6onectTa (1, 5, 38, 43).

B cBoeto m3cnepsaHe Bardwell u cbaBT. npa-
BAT 3aK/toueHne, Ye GaKTopu Kato Bb3pacT, nor,
[HEeBHa CbHNBOCT, MHAEKC Ha TeflecHa Maca ca B
Kopenauus ¢ AuxaTenHnTe HapyLUeHWA No Bpeme
Ha CbH 1 apeKTUBHMTE pa3CcTponcTea. [JaHHMTe
OT TOBa MPOYyYBaHe nopyepTaBaT HaNMUYMETO Ha
Bpb3Ka Mex[y Bb3pacToBaTa XapaKTepucTuKa
N pa3BUTMETO Ha Aenpecua Npu MaUMEHTU CbC
COCA. CouiecTtByBa TeHAEHUMA 3a NO-ronsAMa yec-
TOTa Ha AenpecyBHWTE enmn3oau Npu nuua cna-
Jawm Kbm no-mnaga Bb3pactosa rpyna - 20-40
roavHun. IHaekcsT 3a TeflecHa Maca CbLLo e onpe-
JenAauw 3a Bpb3kaTta mexxkay genpecma n COCA. Bu-
COKUTE pe3ynTaTh B TECTOBE 3a OLiEHKA Ha fenpe-
CUBHA CMMMNOMaTMKa YeCcTo ca 06Bbp3aHN C TEXbK
obesutet (BMI>35) (1, 7, 15, 40, 46).

KakTo genpecusTa, Taka n COCA ce xapaktepu-
3uparT C onpeaeneHn NPOMEHN B apXUTEKTOHUKaTa
Ha CbHA. 1o NPUHLMN XMNHOrpamaTa Npw ronam ge-
npecrBeH enn30f NOTBbPXKAABa OMnlakBaHMATa Ha
60/IHMTE OT MHCOMHUS. Te MMaT 0COBEHN TPYAHOC-
TW NpK 3aCNMBaHETO (YOB/IPKEHO BpeMe OT NAraHe-
TO [0 3acnuBaHeTo — sleep latency), yectn cbbyx-
JaHWA Npe3 HOLWTa, PaHHU CYTPELLIHWN CbOyKaaHnA
(cbBNagawy ¢ HacTbnBaHeTo Ha PEM dazaTa), Ha-
MafieH OTHOCMTENEH AAN Ha 6aBHOBBIIHOBUA CbH.
YckopeHo e Hayanoto Ha PEM ¢azata 1 e ysennyeH
oTHocuTenHuna aan Ha PEM. Ot gpyra ctpaHa npwu
nauymeHtn ¢ OCA ce HabnogaBa ¢parmeHTauus
Ha CbHA, NpeobnajaBaHe Ha MOBbPXHOCTHUTE
¢dasn (paza 2) n HamaneH PEM 1 6aBHOBBHOB CbH
(pa3n 3 n 4). Reynolds n cbTpygHULM TBBPAAT, Ye
3a pasnuka oT AenpecuBHUTE NALNEHTM, NPU KO-
TO ce HabnofgaBa YCKOPEHO HacTbMnBaHe Ha PEM,
npyv KOMOPOUAHOCT € XapaKTepPHO OT/IOKEHO BbB
BpemeTo Hauano Ha PEM. Bardwell n cbTpygHuLm
cpaBHsBaT rpyna ot 106 nauneHTn ¢ 1 6e3 OCA no
APXMTEKTOHMKATa Ha CbHA. [lenpecnBHute 60MHK
cbc combreTBawa OCA nokaseaT YCKOpPEHO 3acnu-
BaHe (HamaneHwue Ha sleep latency) B cpaBHeHMe ¢
denpecmHuTe 6e3 OCA, a CbLLO Taka NaUMeHTn C
OCA v genpecvBHU CUMATOMW UMAT MO-TONAM OT-
HocuTeneH aan Ha PEM B cpaBHeHue ¢ nauneHTn ¢
OCA 6e3 genpecmBHy cumntomu (14, 48).

chronic diseases and changes in mood, emotion
and affect is a subject of many studies. For OSAS
depression and anxiety are characteristic.

Depression

The relationship between OSAS and depres-
sive symptoms is an object of numerous studies.
Two-way connection between these disorders
has been proven. In different studies, the results
show that between 20% and 40% of the patients
with OSAS fulfill the diagnostic criteria for major
depressive affective disorder. Patients with severe
OSAS are at higher risk of depression On the other
hand, some studies have failed to demonstrate a
significant association between OSAS and de-
pressive symptoms in individuals with mild dis-
ease (1,5, 38, 43).

In their study Bardwell et al. concluded that
factors such as age, gender, daytime sleepiness,
body mass index correlated with respiratory dis-
orders during sleep and mood disorders. Data
from this study highlight the existence of a rela-
tion between the age characteristics and the de-
velopment of depression in patients with OSAS.
There is a tendency for a greater frequency of
depressive episodes in individuals belonging to
the younger age group - 20-40 years. Body mass
index also determines the relationship between
depression and OSAS. High results in tests for as-
sessing depressive simpoms often correspond
with severe obesity (BMI>35) (1, 7, 15, 40, 46).

Both depression and OSAS are characterized
by certain changes in the architecture of sleep.
Basically the hypnogram in major depressive epi-
sode confirms the complaints of the patients of
insomnia. They have particular difficulties in fall-
ing asleep (prolonged time from going to bed to
falling asleep - sleep latency), frequent awaken-
ings during the night, early morning awakenings
(coinciding with the onset of REM phase), low
percentage of slow wave sleep. The beginning
of the REM phase is earlier and REM sleep is rela-
tively increased. On the other hand, in patients
with OSAS fragmentation of sleep is observed,
predominance of the shallow sleep (phase 2), and
decreased REM sleep and slow wave (phases 3
and 4). Reynolds et al. claim that unlike depressive
patients who experience an accelerated REM on-
set, in comorbidity delayed REM onset is typical.
Bardwell et al. compared a group of 106 patients
with and without OSAS in architecture of sleep.
Depressed patients with concomitant OSAS show
reduction of sleep latency compared with de-
pressive patients without the OSAS. Patients with
OSAS and depressive symptoms have a higher
proportion of REM compared with patients with
OSAS and lack of depressive symptoms (14, 48).
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OcHoBHaTa Bpb3Ka Mexpay CbHHaTa anHesa U
JenpecusTa e Taka HapeyeHOTO BMUTaIHO M3ToLle-
Hue. ToBa € CbCTOAHME Ha U3ABEHN COMATUYHU U
KOTHUTMBHW AenpecuBHU cumntomu, 6e3 n3saBa
Ha adeKTuBHa cumnTomMaTuiKa. ToBa 06Bbp3Ba fe-
NPEeCcMBHUAT CUHOPOM KaTo ¢$eHOMEH nNpu naum-
eHTn cbc COCA, KaTo AUpPEeKTHO nocneacTsne ot
OCHOBHOTO COMaTWYHO 3abonasaHe (1, 17, 45).
TpeBoXHOCT

Bpb3karta mexgy COCA n CbCTOAHME Ha TPEBOX-
HOCT € 06eKT Ha MHOXECTBO n3cneaBaHus. Cumuta
Ce, Ye CbluecTBYyBa CU/THA B3aMIMOBPbB3Ka MeXay
3abonABaHeTO 1 CMMNTOMaTMKaTa Ha TPEBOXHOCT.
CvobuiaBa ce 3a Kopenauusa mMmexay pesyntatmTe
OT PasfIMyHN TECTOBE M3MEpPBALLM TPEBOXHOCT U
AXW npu 6onHn ot COCA. ima Bpb3Ka 1 mexay
enun3ognTe Ha naHukK ataka npes Howta n COCA,
06BbP3aHM YECTO C JIOLOTO KayecTBO Ha CbHA Ha
60/HMA, N XapaKTEPHUTE ycellaHnA 3a 3afyx U
"6yLia B rbpfioTO" NpU TPEBOXKHUTE Pa3CTPONCTBA.
PasnuuHm npoyuyBaHWA NokKaseart, Ye GONHMTE OT
COCA umaT No-BMCOKWN pe3ynTaTi 3a TPEBOXHOCT
CNPAMO KOHTPONHM rpynu. CuuTa ce, Ye 3a xopata
CTpajalym oT TPEBOXHW Pa3CTPONCTBA UMa No-ro-
nAma BepoATHOCT fAa pa3smAat COCA (11, 45).
JleyeHune Ha COCA

JleueHneTo Ha CbHHaTa anHeA cnef HEWMHOTO
6e3CNopHO AMarHOCTULMPaAHE € KOMIMJIEKCHO U
C MHOXeCTBO nogxoawu. JleueHne ce Hanara npu
nayuneHTn ¢ nonncomHorpadckm gokasaH COCA ¢
AXW>5 nnun noseue ot 10 gecaTypaLMoOHHN enu-
30[a Ha yYac, C NOHWXKEHME Ha caTypauusaTa nose-
ye oT 4% (2). Han-edpeKkTnBHO neyeHmeTo ce Npo-
BeXAa C HemHBa3MBHa BeHTunauua (HUB). Kato
CbMbTCBaLla MOMOLLY, Ha OCHOBHOTO JleyeHue ce
nsnonsea moanduKauusa Ha NOBEAEHNETO Ha Na-
LMeHTa C e HamanaBaHe Ha TernoTo, Bb3Bpblua-
He Ha MYCKYNleH TOHYC, AUXATENHUN YNpa)KHEHWA,
orpaHMyaBaHe Ha KOHCymMaLusATa Ha ankoxofn,
ocobeHo npean nAraHe. CbliecTBYBaT U ApYyrn
NoAXOAM KaTo M3MON3BaHETO Ha MeANKaMEHTO3Ha
TepanuaA, OpanHU NpPoTe3n, HEBPOreHHa CTUMY-
nayma n XMpypruyHa MHTEepBEeHUMA, HO Te MmaT
orpaHunyeH edekT 1 MoraT fa AoBedaT A0 YCNOoXK-
HEeHUA B CbCTOAHMETO Ha 6onHua (2, 3,15).

B HoBm npoyuBaHua Ha COCA KaTo MOMOLLHO
CPefcTBO B AMArHOCTULMPAHETO 1 NpOoCeasaBaHe
Ha neyeHWeTo Ha 3abonABaHeTO 3aemMa MarHUTHO-
pe3oHaHcHaTa Tomorpaduma (MPT). CUnHO KOHT-
pacTtHuTe nsobpaxeHna Ha MPT nomarat npwu Ha-
6nogaBaHeTo Ha XapakTepHua 3a COCA konanc Ha
dapviHreanHmTe myckynu. ToBa AaBa Bb3MOXKHOCT
3a NpeLU3HO NaHnpaHe Ha 6baeLla XMpypruyHa
WHTEPBEHLMA AN NpocieABaHe Ha AeNCTBUETO
Ha HVB no Bpeme Ha neuyeHuvie. KombrHauunaTa
oT MPT n EEl ce n3non3ea B gnarHoctuyupaHe
1 npocnegsasaHe Ha genctameto Ha COCA Bbpxy
LUeHTpanHaTa HepBHa cuctema. TomorpadckuTe
N300paXKeHNsi MOKa3BaT MOCNEACTBMATA OT XU-
MOKCMATA HAa MO3bKa, KOATO € MPAKO CleacTeme
OT CbHHaTa anHeA. B KoMOGUHauua ¢ pasnnyHK
NCUXONOrMYHW TecToBe, NpocneaasaHeTo ¢ MPT
n EEl no3BonaBa npeLeHKa Ha KOTHUTUBHUTE CMO-

The main link between sleep apnea and de-
pression is the so called vital exhaustion. It is a
condition of prominent somatic and cognitive
depressive symptoms, without manifestation of
affective symptoms. This binds depressive syn-
drome as a phenomenon in patients with OSAS, a
direct consequence of the main physical disorder
(1,17,45).

Anxiety

The relationship between OSAS and the state
of anxiety is an aim of numerous studies. It is be-
lieved that there is a strong correlation between
the disease and the symptoms of anxiety. It has
been reported that a correlation between the re-
sults of different tests measuring anxiety and AHI
in patients with OSAS exist. Thereis alink between
episodes of panic attacks at night and OSAS, of-
ten corresponding to poor quality of sleep of the
patient, and the sensation of breathlessness and
“lump in the throat" in anxiety disorders. Various
studies have shown that patients with OSAS have
higher scores for anxiety compared to control
groups. It is believed that people suffering from
anxiety disorders are more likely to develop OSAS
(11,45).

OSAS treatment

The treatment of sleep apnea after its un-
doubted diagnosis is complex and with multiple
approaches. Treatment is necessary in patients
with polysomnography proven OSAS with AHI> 5
or more than 10 desaturation episodes per hour,
with a decrease of oxygen saturation more than
4% (2). Treatment with non-invasive ventilation
(NIV) is most effective. As a concomitant aid of
the main treatment a modification of the behav-
ior of the patient in order to reduce weight, regain
muscle tone, breathing exercises, limiting the
consumption of alcohol, especially before going
to bed, may be used. There are other approaches
such as the use of medication, oral prostheses,
neurogenic stimulation and surgery, but they
have a limited effect and can lead to complica-
tions (2, 3, 15).

In recent studies of OSAS as an aid in the di-
agnosis and monitoring of treatment of the dis-
ease magnetic resonance imaging (MRI) appears.
Highly contrasting images of MRI help in the
monitoring of the typical for OSAS collapse of the
pharyngeal muscles. This allows a precise plan for
future surgery or control of the NIV treatment.
The combination of MRl and EEG is used in the di-
agnosis and monitoring of the effects of OSAS on
the central nervous system. MR images show the
changes in the brain caused by hypoxia, which is
a direct consequence of sleep apnea. In combi-
nation with various psychological tests, MRI and
EEG allow assessment of cognitive functions and
search for organic origin of impairment. In the
context of the treatment this could give physi-
cians a clear picture on the effects of NIV and
provide an opportunity for a detailed view of the



COOHOCTN 1 TbpCEHE Ha OPraHNYHUA NPOU3XOA Ha
yBpeamTe B TAX. B KOHTeKCTa Ha fleyeHneTo ToBa
61 MOrNo fa Jafe ACHa KapTvHa Ha NlekapuTe 3a
Bb3fgencTeneto Ha HMB Bbpxy CbCTOAHMETO Ha
nauuneHTa 1 fa npefocTaBy Bb3MOXKHOCT 3a U3roT-
BAHETO Ha NofpobHa KapTuHa Ha Bb3CTaHOBABA-
HeTo oT bonectTa (36).

HWB npeactaBnABa MexaHW4YHa BeHTUNAUMA
6e3 m3non3BaHe Ha eHAoTpaxeasiHa MHTybauus,
npu KoATO Ce nofdaBa amapaTHO (4pe3 Macka)
NONOXXNTENTHO HanAraHe B AuXaTeNHUTE MbTMLa.
HenHBa3nBHaTa BeHTMMATOpHa Tepanus C Mnoso-
XKWUTENHO HansraHe pasnonara C WWMPOK Habop oT
peXxnmy, Ha-yecto M3NON3BaHUTE OT KOUTO ca
CPAP (Continuous positive airway pressure), BiPAP
(Bilevel positive airway pressure) B MmogudumkaLmm
S, T'S/T BiPAP n cepBoBeHTUnauus.

Mpwn neyenne cbc CPAP ce ocurypssa nocrto-
AHHO MOJIOXKWTENIHO HanAraHe B MackaTta. To e
CTaHZapT 3a nevyeHune Ha COCA 6e3 cbnbTCTBaLLM
6enogpobHN M CbPAEYHO-CHAOBU YCJIOKHEHUA.
JleyeHneTo e CTPOro UHAMBUAYANHO 3a BCEKMU
naumeHT. CTOMHOCTTa Ha NOJABAHOTO HanAraHe
ce onpepens 3a BCEKUN KOHKPETEH ciyyail upes
TUTPUPAHE Mo BpeMe Ha NoANCOMHorpadCKku 3a-
nuc. NpoabIKNTENHOTO NO3UTMBHO HaNAraHe He
nossonsBa KonabupaHeTo Ha M, kato ocnryps-
Ba NPOXOAMMOCT Mnpe3 uanata How. KaTto cnen-
CTBUE OT JIeYEHMETO N34e3BaT AecaTypaLnNoHHNTe
ernn3oan, XbpKaHeTo 1 YecToTo CbbyaaHe. Bb3-
CTAaHOBABAT CEe apPXUTEKTOHUKATa M KauyecTBOTO
Ha CbHSA, MOHW)KaBa Ce apTepUanHOTO HanAraHe,
n3ye3BaT AHEBHUTE CMMTOMM KaTO CbHJIMBOCT U
HamaneHa KOHLUeHTpauusa. B mHoro ot cnyvaute
TepanuATa BoAW 40 peayKuua Ha TernoTo (2).

PaznnuyHa moguoukauyma Ha HUB c gBe HMBa Ha
HanaraHe (BiPAP) ce nsnonsea npu nauneHTn cbe
COCA n cbnbTcTBaWM 3abonABaHuA. JleueHneTo
¢ BiPAP e noka3aHo npu CbCTOAHME CBbP3AHO C
XUMOKCEMMA U XunepKanHua (npemaxsa Auxa-
TENHUTE HapylleHuA anHesa u xunonHea). HMB
npu AnxXaTesHN HapyLWeHUs Mo BPEME Ha CbH U
KOMOPOUAHOCT e NoKa3aHo NpU CbyeTaHue C BU-
COKOCTeneHeH 06e3nTeT, METAOONNTEH CUHAPOM,
3axapeH Avabet, eHAOKPMHHM HapyLleHNA KaTo
XUMOKOPTULM3bM, XUMNepKopTh3onemns u Aap.,
XOBbBb, xpoHunyHa guxaTenHa HegOCTaTbYHOCT, pe-
LUMOMBMPALLN TPOMOOEMOONTNYHUN  YCIIOXKHEHUS,
BTOPMYHA NYSIMOHANIHA XMMNEPTOHNA, PE3NCTEHTHA
Ha fleyeHune apTepuranHa XMNepToHNA, NCXEMUYHA
6051eCT Ha CbpLETO, XPOHMYHA 3aCTOMHA CbpAaey-
Ha HegocTaTbyHOCT U ap. JleueHmeto c BiPAP ce
OTPa3fBa Ha MauveHTTe Mo NoAobeH HauuH Ha
neyeHueto cbc CPAP, KaTo Kopurupa cMmnToma-
Tnkata Ha COCA (2).

JleyeHuveto ¢ HMB HamansABa n cumntomnTe Ha
CBHANBOCT, Noao6pABa HAKOU KOTHUTUBHU GYHK-
LUnKn, N KopuUrmpa emoLMoHanHnTe 1 apeKTUBHM
M3MeHeHUs y nauyuneHTute. BHMMaHMETO e Han-
CUITHO MOBNUAHAaTa KOTHUTUBHA GYHKLMA OT ne-
yeHveTo. M3TouHMUM noKa3BaT nofgobpsiBaHETO
Ha pPasfMYHK acnekTU Ha BHMMaHWEe y 6oNHMTE
oT COCA owe oT nbpBaTta 1 BTopaTa cegmmLa Ha

recovery from the disease (36).

NIV is a mechanical ventilation without the
use of endotracheal intubation in which posi-
tive pressure in the airways is provided through a
mask. Noninvasive ventilatory therapy with posi-
tive pressure has a wide range of modes, the most
common of which are CPAP (Continuous positive
airway pressure), BiPAP (Bilevel positive airway
pressure) in modifications S, T, S/T BiPAP and ser-
voventilation.

In the course of treatment with CPAP continu-
ous positive pressure is provided in the mask. It
is the standard for therapy of OSAS without con-
comitant pulmonary and cardiovascular compli-
cations. The treatment is individualized for each
patient. The value of the pressure is determined in
each case by titration during polysomnography
record. Continuous positive pressure prevents
the collapse of the upper airways and provides
airflow during the night. As a consequence of
the treatment desaturation episodes disappear
as well as snoring and frequent awakening. The
architecture and quality of sleep are recovered. It
leads to reduction of the blood pressure, daytime
symptoms such as drowsiness and reduced con-
centration disappear. In many cases, the therapy
results in a reduction of weight (2).

A different version of NIV with two pressure
levels (BiPAP) is used in patients with OSAS and
comorbidities. Treatment with BiPAP is suitable
in conditions associated with hypoxemia and hy-
percapnia (removes respiratory disorders apnea
and hypopnea). NIV in respiratory disorders dur-
ing sleep and comorbidity is also used in patients
with high-grade obesity, metabolic syndrome,
diabetes, endocrine disorders such as hypocorti-
cism, hypercortisolemia and others, COPD, chron-
ic respiratory failure, recurrent thromboembolic
complications, secondary pulmonary hyperten-
sion, resistant arterial hypertension, ischemic
heart disease, chronic congestive heart failure,
and others. Treatment with BiPAP affects the pa-
tient in a manner similar to the treatment with
CPAP and reduces the symptomatology (2).

The treatment with NIV reduces symptoms of
drowsiness, improves some cognitive functions
and emotional and affective changes. Atten-
tion is the cognitive function best improved by
the treatment. Various studies indicate improve-
ment of various aspects of attention in patients
with OSAS even from the first and second week
of treatment with NIV. Psychomotor speed in pa-
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neyeHve ¢ HUB. lNMcxomoTopHaTa CKOPOCT npwu
605HM oT COCA cbLo ce nogobpaAga Ha BTopata
cegmMuLa OT IeYeHMETO, HO TO3K edeKT ce cumnTa 3a
HeTpaeH. Heobxoanmo e NoHe efHOrOAULLIHO ne-
yeHwue ¢ HVB 3a TpaiHa npomsaHa 1 NogobpeHme.
MameTTa 1 cnocobHOCTTa 3a 3ayyaBaHe ce NoBu-
ABaT 3Ha4yMmo OT neveHneto ¢ HMB Ha ueTBbpTUA
mecel,. Mpwn 6onHKU ¢ Texxka dopma Ha COCA no-
fobpeHue B nameToBuTE OYHKLUMM ce HabnogaBa
enBa cneq netua mecel. EK3eKkyTrBHUTE cnocob-
HocTn npu naumeHT cbc COCA ce nopgobpsasat
3HaUMMO Ha TpeTus Ao WecTuA meceu. Bbnpeku
neuveHveto ¢ HWB obaue, HAKOM nuTepaTypHU
M3TOYHULM OTUMTaT, ye onpenesieHn BUCLIN K-
3eKyTMBHM CMOCOBHOCTU He Ce Bb3CTaBOHABAT.
B nuTtepatypaTa HAMa AaHHW 33 NogobpeHne Ha
e3unkoBuTe dyHKLMK npu 60onHK ot COCA, Ho ToBa
MOXKE M [a ce ObJPKU Ha iuncaTta Ha NpoyyBaHe B
Ta3n obnacT, KoeTo Aa obxBalla No-NPoAbIKUTE-
NeH nepuog ot ABa Meceua (12, 29, 32, 34).

Bnnanweto Ha H/B Bbpxy orpaHuyaBaHeTo Ha
AenpecuBHN U TPEBOXKHU CUMNTOMATUKK € NPOTK-
BOpeumBo. CunTa Ce, Ye NofobpeHVe NPy NaLymeH-
T cbc COCA cTpagawy ot apeKTUBHU U3MEHEHUSA
MOXe ia ce Habnogasa cef No-NPOAbIHKUTENEH
Kypc Ha Tepanua. CpeLiat ce 1 U3TOYHULK, KOUTO
NnokasBaT, Ye cfiefl BTopuA Mecel, Ha Tepanua ¢
HWB moe fia ce HabntogaBa 3HaYUTENIHO HaMana-
BaHEe Ha CUMMNTOMMTE Ha AeNpPecus N TPEBOXKHOCT.
KaKTo 1 npu KOrHUTUBHUTE GYHKLUK Ce CUNTa, Ye
TOBa NoAobpeHne ce Ab/KN Ha YA bMKEHNA OTHO-
cuTeneH Aan Ha 6aBHOBB/IHOBUSA CbH, KaKTo U LiA-
NOCTHATa KOPEKLMA Ha apXMTEKTOHMKATA Ha CbHA,
1 06WMA UMpPKaJeH pUTbM Ha opraHuama (1).

HapyleHunATa Ha AMWAHETO MO BpemMe Ha CbH
npeacTaBAABaT CNEKTbP OT MATONOMMYHU CbCTO-
AHNA. Heobxoanma e npeumsHa ekunHa paboTa,
WHTEPANCUUMNANHAPEH MNOAX04 3a MOCTUraHEeTo
Ha fob6bp TepaneBTUUYeH epeKT. Tol e Bb3MOXeH
e[VHCTBEHO Ype3 NOCTaBAHE Ha Mpeuur3Ha Aua-
rHo3a 1 noapobHo npocneaaBaHe Ha edekTta oT
neueHueto. 1o TO31 HaUMH MOXKe fia ce rapaHTMpa
No-Nb/jHO Bb3CTaHOBSBaHe Ha 3arybeHoTo OT 3a-
6onaBaHeTo.

Mopagn MHOrOTO Pa3fNYHU U NPOTUBOPEUNBY
JaHHW B NUTEpaTypHUTE U3TOYHMLM MO TeMaTa e
BaXXHO M3rpa)kgaHeTo Ha 6a3a AaHHW, KOATO Aa
noArnomMorHe 6bAewn NPOCNeKTUBHY, CPE30BU 1
NOHTUTYAVHANHN U3CNeABaHNA HAa KOTHUTUBHW-
Te CMOCOGHOCTY U adeKTa y BONHUTE CbC CbHHa
anHes. Hapep c m3rpakgaHeTto Ha 6a3a AaHHY,
YHUULMpPAHETO Ha TeCcToBa 6aTepua, KOATO Aa ce
M3non3ea Npu AvarHOCTULMPaHe WU NeYeHue,
61 nognomorHana AOMbAHUTENHO Bb3CTAHOBA-
BaHeTO Ha 6onHuTe. PaHHOTO AuarHocTuympaHe
n Tepanua Ha COCA ca npegnoctaBka 3a fobpo
NCUXMYHO CbCTOAHME U CoUManHa agantauus.

Cmamusama e 88 8p®3KA C HAy4YeH NPoeKm om
KoHKypca "TPAHT" - 20132, MY - Coghus, no dozosop
7/npoekm 57/2013e.

tients with OSAS also improves up to the second
week of treatment, but this effect is not consid-
ered to be permanent. At least one year of treat-
ment with NIV is needed for long lasting change
and improvement. Memory and learning ability
are significantly altered by the treatment with
NIV on the fourth month. In patients with severe
OSAS improvement in memory functions is ob-
served after the fifth month. Executive functions
in patients with OSAS are significantly improved
on the third to the sixth month. Despite the treat-
ment with NIV, however, some studies report that
certain senior executive functions do not recover.
In the literature there are no data for improve-
ment of language functions, but this may be due
to the lack of research in this area, which covers
a period longer than two months (12, 29, 32, 34).

The effect of NIV on reducing depressive and
anxiety symptoms is controversial. It is believed
that the improvement in patients with OSAS suf-
fering from affective changes may be observed
after a longer course of therapy. There are also
sources, which indicate that after the second
month of treatment with NIV the symptoms of
depression and anxiety can significantly reduce.
As with cognitive functions it is considered that
this improvement is due to the extended propor-
tion of slow wave sleep and overall adjustment of
the architecture of sleep and circadian rhythm of
the organism (1).

Sleep-disordered breathing represent a wide
range of pathological conditions. Precise team-
work and interdisciplinary approach are needed
to achieve better therapeutic effect. This is only
possible when a correct diagnosis and close mon-
itoring of the effects of treatment are performed.
Thus a full recovery of losses from the disease can
be ensured.

Because of the many different and conflicting
data in the literature on the topic creating of a da-
tabase that will support future prospective, sec-
tional and longitudinal studies of cognitive abili-
ties and the affect in patients with sleep apnea is
crucial. Along with this a standardization of the
test battery used in the diagnosis or treatment,
would assist the further recovery of the patients.
Early diagnosis and therapy of OSAS is a prerequi-
site for good mental state and social adaptation.

Thearticle is part from research project of "GRANT"
- 2013, Medical university - Sofia, contract 7 / project
57/2013.
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