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EuXOpLOTLEG...

MNpwtiotwg, Ba nBsha va euxaplotriow tov Kabnynth k. lewpyomouAo yia tnv moAutiun Bonbsta kat
otNpLEN Tou otn Slekmepaiwaon Tng mapouoag Saktoptkig StatpPng, kabwg kat tnv kabodrynon
TOU OAOL QUTA Ta XPOVLA OTNV TTopEia Pou w¢ GOoLTATPLAG Kal EL8IKEVOUEVNG Mveupovoloyiag...

Oa nBsa va euxaplotiow TNV EvratikoAoyo, k. AAs€omoVAou yia t cuvelodopd TNS oTo oXeSLOoUO
KOl AVAAUGCT TWV OITOTEAECHATWY TNG LEAETNG...

Oa nBela va euxaplotiow tnv MveupovoAdoyo, k. MnTpouoka yLa tnv KaBopLoTikh cUUBOAN TNG otV
£rAoyn TG ELBIKOTNTAC HOU aAAG KaL TN CUUIAPAOTACT TG OAA AUTA TO XPOVLA...

Oa RBgla va ELXAPLOTHOW TO TIPOCWTILKO TWV EPYACTNPLWV UTIVOU, AELTOUPYIKWY SOKLUACLWY
TveUova Kot NAEKTPODUGLOAOYLKAG LEAETNG YLa TNV TPOodOPA TOUG OTNV EKTIOVNON TNG
S18aKtopkng pou StatpLPAg...

TéNog, Ba ROeAa Vo EUXAPLOTOW TNV OLKOYEVELA LOU YLO TNV UTIOROVH Kot el UXwaon otig SUOKOAEG
OTLYUEC auToU Tou 6popdou TafLdLou...
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ZYNTOMOIPA®IEZ

HRQL: health-related quality of life

AHI: urtoamnvoikog Seiktng

REM: taxeleq opOAAULKESG KIVAOELG

SDB: Slatapayr avamnvorg otov Unvo

SF-36: 36-/tem Short Form Health Survey

ARDS: cUvSpopo ofelag avamveuoTIKnG SUOXEPELAG

SFI: 8€lkTNG KATAKEPUATIOUOU TOU UTVOU

Sa02: kopeopudg ofuydvou oto aptnpLlakd aipa

APACHE II: Acute Physiology and Chronic Health Evaluation Il

MIP: U€YLOTN ELOTIVEVUGTLKA Tiieon

MEP: pu€yLOTN EKTTIVEUCTLKN TtEDN

TLC: OALKI) TIVEUMOVIKH) XWPNTLKOTNTA

BMI: Selktng pafog owpatog

OSA: amodpaKTLKI UTIVIKA Arvola

NIV: un emepfatikoG LNXOVIKOG OlEPLOUOG

CPAP: cuveyng Betikn mieon agpaywywv

ME®: Movada Evtatikng Oepaneiog

HET: nAektpoeykedbahoypadnua
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NPOAOIOz

Elval eupéwg yvwoto OTL n moodTNTa KAl N moldTnTa Tou UNvou otoug Bapéwg macoyovteg aoBeveig
Twv Movadwv Evtatikng Oepameiag eival Gtwyeg kol ToAumapayovtikng atttoloyiag. MpofAnuata
otov Umvo elval kowd vwplg katd tnv €§obo kal PeATLwvovialL HE TOV XpOVo, TOPOAA QUTA
TIAPAUEVOUV OE ONUAVTLKO TOCOOTO TWV acBevwv Kol 0 oUVSUOOUO HE GAAOUG TIOPAYOVTEC

oxetilovtal pe ptwyn cwpatikn kot Puxikn vyeio.

2tn 61ebvn) BLBAloypadio UTLAPXOUV OPKETEG UEAETEC YLOL TNV QVTLKELUEVIKI] EKTLNON TOU UTVOU TWV
Bapéwg maoxoviwyv acBevwy evtog TnG povadag evratikng Bepamneiog pe tnv gold standard texvikn,
Vv noAucwpatokataypadiki HeAETH. QoTooo &€ GUUPBALVEL KATL TTAPOWOLO yia ThV TtapakoAolBnaon

TOU UTIVOU TwV (SLwv aoBevwy PETA TNV ££060 TOUG altd TO VOOOKOUELD OTNV TTopELa TOU XpOVou.

‘Evauopa, €mopévwe, yla T SLEVEPYELD TNG CUYKEKPLUEVNG €peuvag elval, adevog, n Slamiotwon,
OTWG TPOKUTITEL OO TIPONYOULEVEG LEAETEG, TNG TEPAOTLOC ONUAGCLOG TOU UTIVOU OTNV TOLOTNTA {WN§
Twv 000evwV HeTA TNV £€£060 TOUG AMO TO VOOOKOUELD Kal adeTépou, n EAen HeEAETWV EwG TwpA
Tou va Slepeuvolv TNV oLdTNTO Tou UMVOU OE aUTA TNV opdda acBevwv Kol Ty mopsia thg oto

EMOEVO €EANVO.

Me Bdaon ta mapandvw, Bewpnbnke onuaviikd va Sie€axBel auth n €peuva, yla va avadeifel
AYVWOoTeg HEXPL Twpa Slatapaxég oTov UMVo TwV PopEw MACXOVIWV 00BsVWY, va KATOOTHOEL
ONUOVTLIKA TNV TIapaKoAoUBnaon Tou UMVou KOl VA AMOTEAECEL EVAUCHA VLo LEANOVTIKEG EPEUVEC VAl

avantlEouv oTpaTNYLKEG BEATiwoNG Tou.

To meplexOUEVO NG epyaciag Slalpeital o YEVIKO Kal ELOIKO PEPOC. TO YEVIKO UEPOC TPAYUATEVETAL
Bépata yUpw amo tnv anodpaKTIK UTVIKA Grvola Kal Tov UNvo Twv Bapéwg MaoXoviwy acBevwy
Twv povadwyv evtatikng Bepanciag. To €l61KO PEPOC MePAABAVEL AVOAUTIKA TO TIPWTOKOAAO TNG
MEAETNG KAl Ta amoteAéopoata autng. Me PBaon auth €xouv OnuooleuBel SVvo GpbBpa mou

nep\apBavovtal oto TEAOG.
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F'ENIKO MEPO2
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Itadlonoinon unmvou

To mpwtdtumo eyXeLpidlo otadlomnoinong tou Unvou Twv Rechtschaffen kat Kales to 1968, yvwoto kat
wg Kavoveg R & K, xpnowpomotiBnke €wg to 2007, omote n American Academy of Sleep Medicine
(AASM) mpoxwpnoe otnv avopaduion autol mou ovopdletal AASM eyxelpidlo otadlomoinong. H
MéBobSog R & K xwpilel tov Unvo oe 5 otadia: Ta Kn Toxéwv odpBalpikwy kvrioewv (NREM) otadia
1,2,3,4 koL To 0TS0 TwV Taxéwv odBalpkwv Kwrioewv (REM) [1]. To eyxelpibio ASSM avayvwpilet 4
otadia: to otadlo N1 (mpwnv otddlo 1 unvou), To otddio N2 (mpwnv otadio 2 Umvou), To otdadio N3
(mpwnv otadla 3 kat 4 Umvou) Kat To otddlo R (mpwnv otadio REM Unvou) [2].

2Tadlo eypryopong (ewkova 1)[2]: TumKA Ta MPWTOA AEMTA TNG Kotaypadng HLog HeAETNG UMvou
amotelolvtal amd to otddlo g eypnyoponc (W). To otadlo W kataypadetal otav >50% piog
enoxng €xeL aAda nAektpoeykeparoypadiky (HEF) Spaoctnpidtnta. To HEM mapouoidalel Brita Kot
aAda SpaotnplotnTa Kabwe Ta LATLa avolyokAEivouy kat Kupiwg alpha otav mapapévouy kAetotd. To
nAektpopuoypadpnua (HMr) avtavakid tig upniol UPoug CUCTIACELG TWV HUWV Kal Ta artifacts Twv
Kwroewv. To nAektpoodBalpoypadnua (HOT) Sgiyxvel to avolyokAeiolwo twv obBaApwy Kal Taxeieg
KLV OoELS. Ao to otadto W oL aoBeveig ouxva petafaivouv oto otadio N1, aAAd omavia eLoEpyovTal
opéowg oto REM otddio ) oto otddlo N2.
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Ewkova 1. 3tadlo W. Eypriyopon, pdtio avolktd. MNepltoocdtepo amo 50 % pag emoxng €xet alpha HET
Spaotnplotnta. H Spaoctnplotnta tou HMT eivat petwpévn, cupPartr pe xalapn eyprnyopon.

Jtadlo N1 (ewkdva 2)[2]: To otadlo autd pnopel emiong va opLotel w¢ HeToBaTIKOG N eAadpuc UTVoG.
Mpokeltal yla €va PeTaBaTikO oTadlo mou xapoktnpiletal amd xauniou Suvapikol, ypriyopn HET
Spaotnpléotnta. Ta HET mpotuma pnopel va motkidouv kal va petaBAaAlovial apkeTd kablotwvtag ta
UEPLKEG PopEC SUOKOAO va eppnveuBolv. To oTtAadlo AUTO «OKOpPAPETOLY, OTav >50% uLaG eMOXNG

amnaptiletal ano Onta dpactnplotnta (4-7 Hz), peplkég Gopég Ue avapelen Brita SpaotnpLotnTog mou
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avtikablota tv aAda Spactnplotnta tng eypriyopons. To UPog eivat xapnAotepo amo 50-75 pV. To
otadlo N1 gxel pkpn Stdpketa, ouvnBwg 1-7 Aemtd. Ol UTIVIKEG ATPAKTOL KL TA CUMTAEypata K Sev
arotelolv Toté pépog tou otadiou N1. To HMI €xel pikpotepn Spaoctnplotnta amod OtL otnv
gypnyopon Kat ta pdtia apxifouv apyd va kivouvtat. Quotoloyikd, n avamvon Tou acbevoug yivetat
pNxXn, 0 KapSLoKOG puBUIKOG PUCLOAOYLKOG, N apTnELaKn TIiECn EAATTWVETAL KAL OL KLWVAOELG TOU

owpartog elvat EAAXLOTEG.
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Ewkova 2. 3tado N1. Ymdpyxel n mopoucia YopnAoU OSuUVOUIKOU, MIKTAG ouxvotntag Onta
Spaotnpiotntag (1). Ot kwhoelg twv odpBaApwy eival Bpadeieg (2), o HMI tévog g olayovag sival

MELWMEVOG (3), evw uTtdpxeL Kat Eva nAekTpokapdloypadiko artifact (4).

3tadlo N2 (ewkova 3)[2]: To otadio N2 amotelel éva evbLdpeco otddlo UMVOU Kal KAataAauBAvel To
MEYOAUTEPO HEPOG MLAG TUTILKAG TOAUCWHOTOKATAYPAPLKAG MEAETNG (€wg 50% o€ eVAALKEG
aoBeveic). AkolouBel To otdadlo N1 kat apyka diapkel mepinou 20 Aemtd. Xapaktnpiletal and 6nta
Kuplwg Spaotnplotnta, evw &€Ata Spaoctnplotnta umopel va cuppaivel oe <20% plag emoxng. Ta
oupmA£ypata K Kal ol UTIVIKEG ATpakTol cuppaivouv yla mpwtn Gopd Kal ival TUTILKA EMELCOSLOKAL.
Ou anaywyég tou HO® amotehlouv tov kabpemtn tng HEM Spaoctnpotntag. Ta cupmAéyuata K eivat

otualyua, povodaaotka r moAudaotkd, Bpadéa kUpaATa Pe ULl ofela apvnTkr (pog to mavw)
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arndkAlon mou akolouBeital amd pa Bpadeia Oetikn (Mpog ta KATw) amokAon. Ta K cupmAéypata
TPETEL va €XOUV SLApKeLa TouAdyLotov 0,5 SeutepoAémtwy. OL UTIVIKEG ATPAKTOL XapakTnpilovtal and
12-14Hz nutovoeldry HElM Spaotnpdtnta kot Tpémel vo €xouv Slapkela Touldyotov 0,5
SeutepolémTwy, evw omavia femepvolv 1o 1 SeutepoOlento. To otddlo N2 yapaktnpiletat amod
OXETLKN Helwon Twv AELTOUPYLWV TOU avOPWTIlVOU GWUATOG. H aptnplakn mieon, n eykedaAikn Kot n
kapdlakr Spaoctnplotnta eAattwvovtal. To atopo €xel oAoéva mio Babu Unvo, anmoomndtal anod Tov

€€WTEPLKO KOO0 KL Elval TeEPLOcOTEPO SUCGKOAO Vo apUTIVLOTEL.
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Ewkova 3. 2tadlo N2. Yrvikég atpaktol (a) kat cupmAgypata K (B)

Jtaddlo N3(swkdva 4)[2]: To otadio N3 opiletal emiong wg Babuc Umvog i UMvog Twv Ppadiwv
KUMATWV 1 §éAta UTvog. To otddlo auto xapaktnpiletat anod uPniov vPoug Bpadéa kupata. Asv
umapxouv elbikad Kpltipla yioe to HOM kot HMI, aM\@ yevikd o puikdg tovog eivol mepaltépw
UELWMEVOG. ATtoTeEAEL TO TILO avalwoyovNnTIKO oTAdLo UMVou Tou TEIVEL Vo PLELWVETAL KE TV aUénon
™G nAwiag. Duololoyikad, oto otadlo autd o oudog adumnviong eivat uPnAoc. Zxetiletal pe dlayuta
ovelpa (20% Twv oveilpwv), evw Umopolv va ekSnAwBolv Kol apKeTéG mMapalmnvieg (UTVIKOG TPOWOG,

urnvoBaocia).
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Ewkova 4. 3tadlo N3. ApKETA CUYXPOVIOUEVN XAUNANG cuxvoTnTaC SpaoTnpLOTNTA

21adl0 REM (ewkdva 5)[2]: To otadio REM tumikd cupPaivel 90-120 AemTd HETA TNV €vapén Tou UTvou
otoug eviAikec. H mpwtn mepiobog REM eival oUvtoun HE TIC EMOUEVEG TIEPLOSOUC va YivovTal odoéva
peyoAUtepec. To otddlo autd katalappavel mepimouv 20-25% tNG GUVOALKAC SLapKeELaG UTVOU KoL
xopoktnpiletal and xapnAol vPoug, eIkt cuxvotntag HEM Brta KUMATA, AVOUELYUEVA LE LEPLKA
aAdpa kUpota. Ta KOpota Tou eykedAAou elval UIKPA Kol OKOVOVIOTA UE oadelg aLXpES
Spaotnplétntag twv opBalpwyv (taxeieg opOaAuLkéG KIVAOELS) Tou daivovtal OTIG ATMAYWYES TWV
odBaApwv. AvtiBeta pe Ta mponyoupeva atadia n dpuactoloyikn Spaoctnplotnta Katd to REM otdadio
elval onuavtika peyaAltepn. H aptnplakr mieon kol o Kapdlakog pubudg pmopolv va auvénbouv
Spapatikd f va £xouv SLakUPAVoEeLS. H avarvor yivetal aotadng Kat n KatovaAwaon ofuydvou otov
eykédalo au€dvetal. Av oL acBeveic Eunvrioouv amd autd to otddlo Umvou cuxvd Bupoulvtal Ta
Ovelpd Toug¢. Mia ToWKIAla Slatopoxwv Tou UTvou Oxetiletal otevd HMe Tov Umvo REM
cuumepAapPBavopréEVWY HLOG TToKIALAG TTapalmviwy (Statapaxn cuuneplidbopdg katd tov REM Unvo,
REM £dlEATEC) Kal amodpaKTIKAG UTIVIKAG Gmvolag mou Urmopel va gival mo gudavig o auto To

otadio umvou.
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Ewkova 5. 3td8lo REM. Ta 181k xapaktnplotikd tou REM Unvou mepthappdvouy xauniot Ooug

MELKTAG ouxvotnTag HET (1), xapunAo puikod tovo olayovag (2) kat taxeieg opOaApkéS KvnoeLg (3)
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Antoppaktikr Yrvikr) Anvola

O Charles Dickens Atav To ATOpO MOV TAPEIXE Yo TpwTn dopd TNV Teplypacdr autou mou 150 £tn
opyotepa €ylve yWwoTto WG amodpakTiky UTVIKA dmvola [3]. O xapakthipag Joe Twv €pywv Tou
(Pickwick Papers) Atav maxUoapkog, He NXNEo poxaAnto, adunvildétav SUokoAa amd Tov UTIVO Kol
elxe ooPapn nuepriola umvnAla. OAa QUTA OCUVLOTOUV XOPOKTNPELOTLKA TOU OUVEPOMOU TNG
anmodpOKTIKAG UTVIKAG dmvolag. To 1918 o Sir William Osler mepléypade tn oxéon petal
naxvoapkiag kat tou Pickwickian cuvépopou, evw to 1965 ot Gastaut kat ouv. €5el€av OtTL n dlakomn
NG avamnvong eival anoppola anodpang ToU AVWTEPOU AEPAYWYOU, OTOTE KOL AVOYVWPLOTNKE N
amodPOKTIKY UTIVLKN Arvola. AUTH) N TopatRpnon AvoLlEE Lo EVTEAWG VEQ EMOXN OTNV LATPLKN TOU

OVOTVEUOTLKOU, TIOU TIHPE TNV OVOopaoia SLatopaxEG TNG AvaTvor G OXETI{OUEVES e Tov UTtvo [3].

H dnvola opiletal wg mAnpng anodpaln tng pong tou aépa Stdpkelag >10 deutepolémtwy . MNépa
amod TIG ATIVOLEG UTIOPEL VOl UTTAPXOUV eMeLcOSLa TToU xapaktnpilovtal and cofapn peiwon tng pong
Xwpig mMARpn Slakomn AUTAG Kol €lval yvwotd wg umomnvoleG. O OUVOALKOG aplBUOG amvolwv-
UTIOTIVOLWY 0VA wpa UMVou €ival yvwoTdg w¢ UMOoATVOoikog SeIKTNG TTOU XpnolUomoleital ya thv
taflvopnon tng Boaputntag tng amodpaKTIKAG UTIVIKAG amvolag (Mivakag 1). YmapXouv TPELS
Sltadopetikol TUMOL UTIVIKAG Amvolag. MpwTov, N KEVIPLKN UTIVIKY Amvola Omou n Slakomn Ttng
avanvong cupPaivel os eminedo KevtplkoU VEUPLKOU CUCTHAATOC Kal §gv UTIAPYEL Kapia tpoondBeLa
yla avarvor], 0tav To ATOUO Kolpdtal. AsUTEPOV, N AmodPOKTLKA UTIVLKA AIvolo OTou n anodpaln
elvat ouvnBwg oto eminedo tou ddpuyya, alld n mpoondbela Tou acBevr) va avamveuoel eivat
mapouca. TENOG, N UELKTH UTIVLIKY ATvoLa TIoU €lval cuvSuaopog Twy §Uo mapandavw. H anodpakTikn

UTIVLKH Arvola eival pakpav o 1o cuxvog Tumog [3].

Nivakag 1. BapUtnta anodpakTiki¢ UTIVIKAC dmvolag Pe BAcn Tov UTtoarmvoikd deiktn.

Yrnoamvoikog Seiktng Baputnta AmodpakTikAg YIVIKN G ATtvolag
<5 @Quolohoyko

5-14 ‘Hrua

15-29 MétpLa

230 ZoBopry

SUpdpwva pe 11 peléteg mou dnpogtevtnkav and to 1993-2013 o emMOAACUOC TG AtoPPAKTIKAG
UTIVLKNAG amvolag (uroamvoikog Seiktng =5) ntav 22% otoug avdpeg kat 17% otig yuvaikeg [4]. H
Ao POKTLKI UTIVIKH Amvola €lval Lo cuxvr) 0ToUG AvOPeG amod O,TL OTLG YUVAIKEG Kal auEAVETaL pE
™V NAWKia Kot TV maxuoapkia. To KATVIoUA Kot To aAKOOA Bewpolvtal wg mapAyovteg KlvdUvou, av
Kol Ta amoteAéopata eival Sipopolpeva. Ocov adopd ta cupmTWUATA, N UTEPBOALKN nuepnoLa

umvnAia Bswpeltal wg to 1o onuoavtiko (Mivakog 2) [4].
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MNivakag 2. Ta MO CUXVA CUMMTWHOTA TTOU OXETI{oVTaL e armodpaKTIKA UTVIKR dmvola. Mivakog ano

Toug Spicuzza Kat ouv. [5]

Nuytepwva Hueprota

PoxaAntd YriepPBoAikn umvnAia
Anvoleg Mpwuvol movokédaAot
Mviypovn Katd®Aupn/evepebiototnta
Nuktepuvr) Evolupnon AntwAeLla pvAung

Alnvia Melwpévn Alumivto

To kUpLo SLayvwoTIKO TeOT yla Th Sldyvwon TNG armodPaKTLKAG UTVIKAG Gvolag lval N VUKTEPLVN
peAétn Umvou mou Sle€dyetal oto epyactrplo. Ol GUVABELG TTOPAUETPOL TTOU KataypddovTal o Lo
TéTola PEAETN elval: To nAektpoeykepaloypadnua yia €Aeyxo TNG KATAOTAONG TOU UTMVOU, TO
nAektpoodBalpoypddnpa yla EAEYX0 TwV KIVAOEWV TWV 0dpBaALWV, To NAEKTpOUUOYPAPNHA YLO TOV
MUUTKO TOVO, N avixveuon TNG PONC TOU aépa UE PVIKOUG KOBETAPECG, N aviyveuon QVATIVEUGTIKAG
npoomnadelag pe {wveg mou tomoBetolvtal YUpw amo Tov Bwpaka Kot TNV KoWld, 0 KOPECUAOC Tou
aptnpLakol 0fuyovou Kal To NAeKTpopuoypAdna Tou MPOcOLOU KVNULOLoU HUOG yla TNV avixveuaon
mapouciog meplodikng Kivnong twv akpwv. H moAvcwpatokataypadiky peAétn amotelel tnv gold

standard texvikn yla tn Stdyvwaon NS amodpakTlKAg UTVIKAG drvolog [3].

H maBoyévela tng amodpakTIKAG UTVIKAC Amvolag £ivol TTOAUTTAPAYOVTLKY. YITAPXOUV «AVOTOMLIKAY
KOL «un avatopka» aitia (Etkdva 6) [6]. Ta MR OVATOMLKA XOPAKTNPLOTIKA TepAapBdavouv Tn
Slatapaxn tng Aettoupylag Twv SLCTOAEWV HUWV Tou dapuyya, To XaunAo oudo adumviong Kot To
uPnAo loop gain. O polog mou Sladpapatifouv GAAOL TTOPAYOVTEC TIEPO. ATO TNV QAVATOWUIO TOU
agpaywyol KOl T KPAVIOTIPOOWTIKEG SOMEG €XEL avayVwPLOTEL Ta TeAeutaia xpovia. Mpayupatt, n
amodPOKTIKY UTIVIKH amvola pmopel va mpokAnBel and Stddpopoug mapadyovies, 0 GUVSUACUOG TWV

omoiwv motkilel ota Stadopa dropa [6].

Narrow/crowded
collapsible
upper-airway

EMG,
Poor muscle responsxveness:

EMG;.,,

EEG  Afmmsrimnssobrmer\n i

Epiglottic
pressure

L —— e — —
Epiglottic

Low arousal threshold
Airflow

. Ventilatory response
High loop gain —___

Required breathing level

Ventilatory disturbance t
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ElKkOva 6. «AVATOULKA» KOL &N OVOTOMLKGY XOPOAKTNPLOTIKA TOU cUVSPOUOU amodpaKTIKAG UTIVIKAG

amnvolag

H aBepdmeutn umvikn Aamvola avayvwpiletal wg avefdptntog mapdyovtag Kwduvou yla Tnv
avamnrtuén dtadopwv cuvoonpotntwy [7,8] cupnepAaBaVOUEVWY TNG UTIEPTACNG, TOU EUPPAYHATOC
Tou puokapdiou, tou coakyapwdoug SlaPAtn, Tou ayyelakol eykedaAkol emelcodiov, TG Un
oAKOOALKAC oteatonmatitidag, evw npoodata £XEL AVAYVWPLOTEL KAL N CUCKETLON UE TNV Gvola Kot
Tov Kapkivo. Emiong, onuavtiki ivat n cUPBOAr TNG OTNV QVATITUEN TIEPLEYXELPNTIKWY ETUTAOKWY,
KOOLOTWVTOC amapaitnTn TNV avayvwplon Kal EMopKr TposTolpacia twv acBevwyv pe uvrodia n

YVwoTtr anodpakTiky UTIVIKA drvola [7,8].

H Beparmeia g amodpaKTKAG UMVIKAG ATIVOLOC Umopsl va xwplotel otg £€A¢ umokatnyopieg: 1)
amoduyf TMOPAYOVIWV TIOU XELPOTEPEVUOUV TNV GMvold Ti.X NPEULOTIKA ddapuaka, oAKOOA KTA, 2)
anwAela Bapoug, 3) GAPUAKEUTIKA aywyn T.X amooupdopnTika, SLEYEPTIKA TOU OVOTTVEUOTLKOU,
TPLKUKALKA avTIKAToOATTIKA KTA, 4) CUOKEUECG XOpHyNong cuvexolG BETIKAG TEONG TWV AEPAYWYWV
(CPAP), 4) XelpoupylkéG eMEUPAOELC OTOV OVWTEPO OEPAYWYO KOl OTOMATIKEG TpoBéoelg [3,9].
MNapépPaon ouvnBwe evdeikvutal otoug acBevelg e PETPLO TTPOG coPBapd cUVEPOUO ATIODPAKTLKAG
UTIVLKN G GIVOLOLG KOL OE OPLOUEVOUG LE NTILo oUVEpOoUo ald e coBapn urtvnAla. NMpoodateg peAéteg
£xouv avadeifel véeg Bepameieg o oUYKEKPLUEVOUCG 0.00VEIC e amodPAKTIKA UTIVLKE ATvoLa, OTiwG

givat n nAektpikn S1€yepon tou umoyAwaaoiou velpou [10,11].
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DaVOTUTILKA XOLPAKTN PLOTIKA TWV aloOEVWV e anodpoKILKA UTVLKE drvola

MoAAEG LeAéTeg Ta TeAeuTaia xpovia €xouv katadeifel OTL N amodpaAKTIKA UTVIKA Amvola aroTteAel
gl moAumapayovtikny diatapaxn [13]. Ot mapdyovieg mou cuvelodEpouv otnv TaBOYEVELD QUTHG
elval 0 ULKPOG 1 €UKOAA CUMTILECLUOG aEPAYWYOS Tou ¢adpuyya, To uPnAo loop gain (eupey€dng
QTAVTNOoN TOU agPLopoU o Lo Statapayr autou), n dTwyn amokpLlon Twv HUwv tou Gapuyya Katd
Tov UTVO Kal o XapnAog ouddc adumviong. H oxetiky ouvelodopd kabevdg amd autd ta

XOPAKTNPLOTIKA TIOLKIAEL onpavTikd avapeoa ota Stadopa dropa [12].
JUUTTLECLUOG QVWTEPOS aEPAYWyOC [13]

H HNXaviKf TOU QVWTEPOU OEPAywYoU OTO CUVEPOUO UTIVIKAG Amvolag/umonvolag €xel epunveuBbel
LLE TO LOVTEAO EVOG CUUTLECLUOU QVTLOTATN TOU Xapaktnpiletal amod tnv KpLtikn nieon (Pcrit) kat thv
avtiotaon eyyUtepa (upstream) (ewkova 7). H Pcrit amote)el tov xpucod kavova yla tTn HETPNON Tou
OO0 CUMTILECLUOG €lvaLl O AVWTEPOG AEPAYWYOS Kal opiletal wg n eAdxLotn ev80QUALKN Tiieon Tou
agpaywyou, yla va SLatnpRoeL TO CUUTILECLUO TUAKMA avolkTO. EMopévwg, av n ouvexng Betikn mieon
TOoU aepaywyou gival xapunAotepn amod tv Pcrit, TOTE 0 AVWTEPOG AEPAYWYOC CUUTLEIETOL KATA TN

SLApKELA TNG ELOTIVONG KOl 0 loB0ev g BLWVEL ATIVOLEG.

Mo va petpnBel n Pcrit o aoBevic dpopdet pla pdoka CPAP mpooapUooUévn OE Lo TPOTIOTIOLNUEVN
ouokeur) CPAP mou xopnyel BeTkéG Kal apvnTIKEG TILEDELG. ZTOUG aoOevelg e amodpaKTIKY UTIVIKN
amnvola, n Pcrit elvat To eninedo Bepameutikng ouvexols BETIKAG TEONG, EVW OTOUG OUUMETEXOVTEG
Xwplg unvikn amvola elvat epimou 4-5cm H20. Tote n CPAP pewwvetal mapodika UepLKEG GOpEG OE
OPVNTLKEG TILECELG TIPOKELEVOU Va eAyeL Stadpopou Babuou meploplopnd TNG PONG ToU aEPa, LEAVIKA
(av &€ oupPel adumvion) PEXPL TN CUMTEON TOU aVWTEPOU agpaywyol. H texvikn Baociletal otnv
umnoBeon otL n CPAP pelwvel Tn SpaotnplotnTa TwV SLACTOAEWV LUWVY, TTOU TTIAPAUEVEL XOUNAN UETA
TG OUVTOUEG MELWOELG otn CPAP. H Pcrit umoAoylleTal MpoyUATONMOLWVTAG YPOUULKA TTaAlvdpounon
QVAUEDA OTLC UEYLOTEG ELOTIVEUCTIKEG POEG ylA TLG QVOTMVOEC 3-5 WPETA TN pelwon otn CPAP (ot
QVOVOEG 1-2 YETA TNV MPoowpLvr) Helwaon otn CPAP dgv meplAapfAavovTal 6Tov UTTOAOYLOUO EMELSH
oL petaPoAég otov OyKO TOUu TMveUpova TMou cupPaivouv pe tnv amotoun eAdttwon otn CPAP
xpelalovtal 1-2 avamvoég yla va otabepomownBouv). OL au€noelg otoug OYKoug Tou Tveluova
mBavov ackoUv oupaia €AEn OToV AVWTEPO aEepaywyo TpoAaupavovtag tn cuumieon tou. Auth n
napatipnon BonBdel va €€nynBel n cuox£Tion avaueoa otnv TAXUCOPKia Kol TNV amodpakTlki
UTIVLKA Arvola Kot AAAEG KALWVIKEG TapaTnpnoeLg, Onwg n BeAtiwon Tou cuvépOpoU KATA ToV UTIVO o€

opBLa otdon.

H dapuyyikn Pcrit oxetiletal pe thv mayxuoapkia kat tTn 6€on tou voeldoUg (elkdva 8). OL SLaoTdoelg
TN¢ YAwooag, To uikog tou ¢apuyya Kal n andéotacn and to eninedo NG KATw yvaBou oTo UOELSEC
00TO oXetilovtal OAA He MOPOUETPOUC TNG Tlaxuoapkiag. Qg mpog tnv enidpacn g Béong tou

owpatog, n Pcrit avgavetal (Y o agpaywyog ival MeEPLOCOTEPO CUUTLECLUOG) OTNV UTttla B€on
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Umvou, evw n MAAyLa B€on BEATLWVEL ONUOVTLKA TNV avaTopia Tou mabnTtikou agpaywyoul. Qg

amotéAeopa xpelaletal xapunAotepn niiean CPAP otn mAdyla amd o,tL otnv UTtia B£on.

Rigid tube
Sealled box
f ‘ . Collapsible segment
\ o~
Upstream Pout Downstream
Pus Pds

Ewkova 7. Movtélo avtiotatn Starling yla tnv amodpaktikn UTvikr amnvola. Ewkova and Dempsey kal

ouv. [14]

§  Nasopharynx

Soft palate
h 3 Retroplatal
Tongue ——— A - BN {
« ) . 1
Aliviay ‘} Retroglossal
<

> Hypopharynx

J

Mandible —

Subcutaneous
fat

Ewkova 8. EwOvo MayvnTIKAG Topoypadiag oe péco ofehlalo emimedo evdg PpualoAoylkou
atopou(apLotepd) Kal evog acBevouc pe cofapn unvikn amvola (6g€ld). Ewova and Dempsey kal

ouv. [14]
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Loop gain kat EAeyyoc aeplouov [15]

O £\eyxog Tou aegplopol Bonba otn Slatrpnon TS OUOLOCTAONG TWV AEPLWY AlMATOG Kal efapTdTatl
arnd TNV KATAOTAON KAl TO 0TASL0 TOU UTIVOU ME UTIEP-YEPUPLKEG EMLEPATELG KATA TNV EYPYOPOn Kol
tov REM Umvo kat kupiwg HeTtaBoAko €leyxo katd tov NREM uUmvo (Ewova 9). H petafolikn
TePUTAOKOTNTA TOU gAEyXOU Tou aeplopol katd tov NREM Umvo é€xel amAomolnBel kat cuvoiletal
ard To UNXaviko povtélo tou Loop gain(LG), to omoio amoteleital amd €va otolxeio eAéyyou
(xnpewolmodoxéag: controller gain), éva otoleio avtaAlayng (mvevpovag: plant gain) kot éva
ouVOEeTIKO otolkelo (kukAodopia: circulatory delay). H amdvinon tou loop gain petplétal wg €ENG:
LG>1 oxetiletal pe £va TMOAU OMOTEAECHATIKO KOl UTEP-AVTIOPACTIKO cUoTnua, Tou Kabopilel pia
ypriyopn kot uTePPBOALK QmOKpLON TOU OEPLOMOU (TEPLOSIKN avamvor) o amootabeponmolnTikd
QVOTTVEUOTLKA YEYOVOTA KATA Tov UMvo, evw LG<1 oxeTileTal pPe YaunAn amdkpLon Tou aEPLooU Ot
£v0l amooTtoBepOomoLNTIKO YEYOVOC KATA TOV UTIVO HE ULO YPryopn VEa Loopportia Tou cuotiuatog. H
nieplodikr] avanvory Cheyne-Stokes yapaktnpiletal amd oavamveuotikr Tpoomabsla «avénong Kat

MElWOoNG» KaL AVTLTPOCWTIEVEL TNV TILO YVWOoTH Slatapayr UMVou TIoU POoKaAELTaL.

Kataotaon Unvou-gypryopong

v

Controller

KEVIPIKOL Kaw

nepubepLrol
Xnueloiimodoyeic

AvarmveuoTiko drive

KukAodopkn Mapayovieg

AVWIEPOU

kabuvotépnon acpay wyov

AepPLOUOG

Plant
EAEYXOUEVO

Pa02, PCO2

otiotnua:
RVEU LOVEC Kau LoTol

Ewkova 9. ATTAOTIOLNEVO SLAYPOUUA TOU EAEYXOU TNG OVATIVONG KATA TOV UTIVO, TIoU SelXVeL TN ox£on
OVAECA OTOV AEPLOUO KaL Ta U0 gains ToOU CUOTHHATOG avatpododotnong. Ewkova amo Burgess kot

ouv. [16]
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ATIOKPLON TWV UUWV TOU pdpuyya [13]

Mpokelpévou oL SLacToAEl( UUEC TOU QVWTEPOU AEPAYWYOU Vva KPOTHOOUV QAVOLKTO TOV OTEVO
agpaywyo tTwv acBevwy pe OSA kal va tov mpootatéPouv amd Th oUYKAELON, TIPETEL VA AmokpLBouy
ot Suvapelg cuVEALWPNG augdvovtag Tn dpaoTNPELOTNTA TOUG, YLO VA TOV aVOLEOUV OTTOTEAECHATIKA
€avd. Ot SlooToAeig LUEC TOU AVWTEPOU aspaywyou amaptilovral and toug Gpacikolg Kol TOVIKOUG
poeg (Ewkova 10). H Spaotnpldtnta twv ¢aoilkwy HUWV auéAVEL KATA TNV ELOTIVON, KATAARyovToC Ot
otaOepomoinon Kal EMEKTOON TOU OVWTEPOU AEPAYWYOU, YLA VA AVTLOTABONLCEL TNV apvNnTIKA Ttieon. H
SpaotnpldtnTa Toug HelwveTal aA\d, Sev katapyeital EVIEAWG KOTA TNV gKmvor], OTou N Tieon tou
OVWTEPOU aepaywyol yivetal Betikh. AvilOétwe, n SpaocTNPLOTNTA TWV TOVIKWY HUWV TIOPOUEVEL

otaBepr KATA TN SLAPKELA TOU QVATIVEUCTIKOU KUKAOU.

H meplocdtepn €peuva yla TNV enidpacn Tou UTIVOU OTOV £AEYX0 TWV HUWV Tou ddpuyya Kal oth
Batotnta Tou aepaywyol OTOV AvOPWIO €XEL EOTLOOTEL OTO YEVELOYAWOOLKO WU KOl O€ AlyOTEPO
BaBuod otov Slateivwv To UTEPWLO LOTLO pU. To veuptkd drive otoug SLaoToAEic LUEG TOU AVWTEPOU
ogpoywyol EVOWHATWVETAL OTO €MIMESO TWV KLVNTIKWV TIUPHVWY OTO OTEAEXOG, OTou TOAAQTAG
VEUpLKA gpebiopata el006ou cuvdudlovtal yla va apdyouy pia eviaia £€060. Kata tnv eypriyopon
n 6paoTNELOTNTA QUTH EVIOXUETAL, EVW OTOV UTIVO HELWVETAL 1] XAVETAL Kol UMopel va epunveveL Tn

OUYKAELON TOU agpaywyou.

OL aoBeveig pe OSA €xouv peyalltepn SpactnplOTNTA TOU YEVELOYAWOGLKOU Kol Tou Stateivovta to
UTIEPWLO LOTIO HUOG KATA TNV €YPryopPOon O OUYKPLON HE TOUG UYLELG. AvtiBeta katd Ttov UTvo n
6paoTNPELOTNTA TOU YEVELOYAWOOLKOU LELWVETOL TIAPATIAVW OTOUG acBeveic pe OSA am’ O,TL oToug
duaololoylkolc. H toviky dpactnplotnta Tou SlaTeivovia TO UTMEPWLO LOTIO HUOG TPOOSEUTIKA
MELWVETOL KAt Tov Umvo. Mepikol aoBeveic pe OSA umepvikoUV TNV TAON Yl OUYKAELON TOU
agpaywyol Kkal €xouv otabepr avamvor] Katd tn Sldpkela UEPOUG Tou UTVoU, aufavovtag Tn
6paoTNPLOTNTA TOU YEVELOYAWOGCLKOU, WOTOCO KATIOLOL TTOPA TNV EVEPYOTIOLNGH Tou 8ev Umopouv va
OTOOEPOMOLCOUV TNV OVANVOR TOUG KATA Tov UTvo. H amokplon Twv MUWV TOU OVWTEPOU
agpaywyol efoptdtal amd TNV LKAVOTNTA TOug ylo auénuévn Spaoctnplotnta, Otav £pyovral
OVTLUETWIIOL UE QAVOTVEUOTIKA epebiopata, Omw¢ umepkamvio kal HETOPOAEG otnv Tieon Ttou
dapuyya KaTd Tov UTIVOo. H aMOTEAECUATIKOTNTA TWV HUWV 0pLlETAL WG N IKAVOTNTA va PeTadpooTel
To veuplko drive mou AapPadvetal amd Toug MUEC TOU QVWTIEPOU aegpaywyol ot Sldtacn Tou
aepaywyol. OL aoBeveic pe OSA mou €xouv dtwyn AMOKPLOn TwWV HUWV, €xouv eficou dtwyn

OUMOTEAECHOTLKOTNTO TWV HUWV .
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Ewkova 10. H avatopia kat ol pUec Tou dpapuyylkol agpaywyol otov avBpwro. Ewkova amd Edwards

Kot ouv. [17]
Ouéboc apunvionc [13]

Ta amodpaKkTIKA AVOMVEUCTLKA YEYOVOTA KOTA TOV UTVo cUVEEoVTAL GUXVA HE OUVTOUECG adUTIVIOELG
(dAotikég adumvioelg) mou Slaomouv Tt cuvEXELa Tou Umvou. Mia afloonpelwtn evepyomoinon twv
SLOOTOAEWV HUWV TOU OVWTEPOU cupBaivel katd tnv adumvion, n omnoia enAyeTol ano pia Totkhia
epeblopdtwy. H 6€a ot amatteital n Aotk adumvion, yla vo avoilel o agpaywyog, Eylve apxLkd
yprniyopa amodektry kot Bewpnbnke ocwtipla ywa tn Iwrh. Qotoco, peAéteg €6elav OTL Oev
amattouvtal adumvicelg yia tn SlaTipnon TG PONg Tou 0€pa OTO TEAOG EVOC QAVOTIVEUCTIKOU
yeyovotog. OL adurnvicelg amotelolv tuxaio yeyovota mou ocupfaivouv, étav o oudog yla adumnvion
Ka Stavolén eivat kovtd o évag pe tov dAlo, onwg cuppaivel otoug aoBeveig pe OSA. OL adunvioelg
QamoTpPENMOUV Tov BabUlTtepo Kal 1o otabepd UTIVO, TTPOAYOUV La TTEPLTTA UPNAR AMOKPLON PONG OTh

SLavolén Tou avwTeEPOU agpaywyoul Kol SLalwvilouv TNV 0.0TABELA TOU AVATIVEUCTIKOU EAEYXOU.
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‘Ynivog otn Movada Evtatikig Ospansiag

O unvog amotelel pa moAUTAoKN Sladikacio mou ennpedletal and mMoAAoUG mapdyovteg. Mapd To
OtL 0 Umvog katalapBavel mepimou 1o 1/3 tng lwng pog, Sev £xel Sleukpiotel emakppws o
duololoyLkog okomag mou enitelel. Epeuveg €xouv Sei€el OTL oL StatapaxEg Tou UTvou, Lolaitepa oTo
neplBaMov twv Movadwv Evtatikng Oeparmeiag, eivat ouxvég kat ocuvdéovtal Ue SuOpevA

anoteAéoparta [18].

Quolohoyika, éva UYLEG ATouo, OTav glval EUTIVIO pe KAELOTA pdtia, embelkvieL a dpaotnplotnta (8-
12 Hz) oto nAektpoeykedaroypadnua. To otadio N1 tou Umvou amotelel tn petaBacn amo tnv
€YPHYOPCN OTOV UTVO KOl XOPOKTNPIETAL OO TNV QVTLKOTAOTOCN TOu o NAektpogykedahoypadilkol
TPOTUTIOU Ao XoUNAoU SUVAULKOU WELKTAG cuxvotnTog potumo. Autd eival to Tio eAadpl otddlo
UTVOU Kol Kovovikd KatoAauBdavel to 3-8% tng vuyxtag. Auvénuévo mooootd otadiou N1 Umvou
UTIOSEIKVUEL KATAKEPHUATIONO TOou Umvou AOyw Kamolag Statapaxng tou Umvou. To otadio N2
anoteAel Kavovikd to 40-55% tou cuvoAlkoU xpovou Umvou. To otadlo auto xapoaktnplletal amno
pelwon tng ocuxvotntag kat avénon tou MAATOUC oTo NAektposykedaloypddnua. XapaKtnpLoTKA
TOU QTOTEAOUV Ol UTIVIKEG ATPAKTOL Kol To cUpmAEypata K. To otadlo N3, 1 otadlo twv Bpadéwv
KUMATWV OMw¢ ATaV yvwoto, kataAapBdavel to 20% TOU GUVOALKOU XPOVOU UTIVOU OTOUG VEAPOUG
evAAKeg. Xapaktnpiletal amnd tn petdpacn os nAektposykepaloypddnpuo pe peydlou slpouc SéATa
kOpata, KOpata cuxvotntag 0,5-2Hz kat elpoug touhdylotov 75mV. To REM otddio katalapBavel to
20-25% Ttou OGUVOALKOU XpOVOU UTVOU Kol MOLAlel Pe TOANOUG TPOTOUG LE TNV €ypryopon oTo
nAektpoeykebohoypddnua. Xapaktnplotikd oxetiletal He aotdBsta oTo  KapSlayyelako  Kalt

OQVOMVEUOTLKO cVotnua [19,20] (Ewova 11)

Awake -
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Ewkova 11. HAektpoeykedpaloypadlkd XapakTnploTIKA Twv otadlwv Urvou/eypriyopong (aplotepd)
KOl TUTTLKF OPYAVWGN TOU VUXTEPLVOU UTVou €VOg UyLoUg evidka (6e€Ld). Ewkova amno Carley kat cuv.

[21]

Alatopoy€g otov Unvo cupBaivouv cuxva otn MEBG. OL Slatapaxég autég mepAaUBAvouV oTEPNON
Kal dlaomacn Tou UTvou, OMwCE Emiong Kat aBoAoyikr) apxLTEKTOVIKH Tou UTtvou [18]. Epeuveg mou
Xpnotuomnoinoav moAucwpatokataypadikr LEAETN €xouv Seifel OTL o oUYKPLON UE UYLELG EVAALKEC, O
Unvog Twv acBevwv otn MEBO yapaktnpiletat and pokpd AavBdvouoa mepiodo, KATAKEPUATIOUO TOU
UTVOU, UELWHEVN OTTOTEAECUATIKOTNTO UTVOu, ToAuApLBueg adunvicelg, unepoyn tou otadiou N2
kat peiwon n e€adavion tou otadiou N3 kat tou Utvou REM. MoAovdtt o cuvoAkog xpovog Umvou e
Sladépel onpavtika an’ OtL o LYLElG eVAALKEG, €xel kaTtadelyBel otL mepimou to 50% Tou UMVOU OTh
MEO® cupBaivel katd tn SLapKeLa TG NUEPAG CUVOSEVOUEVO amd LeTdBaon og To eAadpd otadla

urvou [18].

Nivakag 3. MoAvowpoatokataypadkd eupruato o Boapiw ndoyovreg acbeveig [18]

JUVOALKOG XpOVvoC Umvou ApetdBAnToc/UelwpEVOC
JUVOALKOG XPOVOC UTVOU KOTA TNV NUEPQL 50%

AavBdavouoa nepiodog UTvou ApetdBAntn/auvénuévn
ATIOTEAECOTIKOTNTA UTIVOU Melwpévn
KatoakeppaTlopog Unvou Auv€nuévog

Adunvioelg AuEnuéveg

NREM otadio 1 (N1) Auvénuévo

NREM otaédio 2 (N2) Auénuévo

NREM otadio 3 (N3) Mewwpévo

REM Mewwpévo

H molotnta kot moootnTa Tou Unvou Twv acBevwy otn MEBG, XpnOLLOTIOLWVTAG TOOO OVTLKELUEVLKES
000 KOl UTIOKELMEVIKEG MeBASoug afloAoynong, elval  ¢ptwyéc. MdAaAwota n  xpron g
ToAuvowpatokataypadlkng LEAETNC otoug acBeveic Tng MEO cuvavid apKeTEC TPOKANCELG e€attiog
Sladopwv oe oxéon HMe TA UYL ATopa. XPELAlETAL EMOMEVWG N avamtuén eVaANOKTIKWY
QVTIKELMEVIKWY HEBOSWV yla TNV afloAdynon Tou UMVoU TwV CUYKEKPLUEVWY aoBeVWY, TIPOKELUEVOU
va yilvel katavontn n maboducloloyio auTwy Twv dlatapoxwy Kot va avantuxBolv oL KatdAAnAeg

KAWLIKEG TtapepPaoels yia tn BeAtiwon tou Umvou [22].
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Nopdyovieg KvSuvou yia thv epdavion dtotapayxwv otov UNVo 6Toug BapEwe MAGYXOVIEC acOEVEIS

MoAhol mapdyovteg cuvelodEpouv otn Gptwxn moLotnTa UMvou Twv aoBevwv otn Movada Eviatikig
Oepaneiag, mapayovieg eldikol ylo Tov KABe aocBevr) KaL MAPAYOVIEG TIOU OXeTL(oOvVTAlL ME TO
nieplBaiiov Tng MEB. OL i8lot ot aoBeveig avadépouv péow epwtnpatoloyiwv Slatapaxn Tou UTvou
Katd tn OldpKEld TNG Tapapovn¢ Toug otn MEG, mou ocuxvad eival moAumapayovtikn kabott
nipokaAeital amo moAAamAou¢ TeplBAANOVTIKOUG TAPAYOVTEG, OPKETOL amd Toug omoioug eival
Tpomomnotioiuol [23,24]. Mapakdtw oavapEpovial avaAUTLKA OL TILO KOLVEG aLtieg Statapaywv Tou

Umvou Twv Bapéwg maoxoviwyv acbevwy (ewkova 12)[25]:

O0opuBo¢: ta uPnAa enimeda Bopufou amoteAouv €va ouxvo TPoBAnua otn MEG. O Bopuog
avadEpetal cuxva amo toug acBeveic wg £vag oNUAVTLKOC tapdyovtag mou Slotapdcosl Tov Unvo
Toug Kat odpeiletal cuxva oToug cuvayeppouc, oulNTAOELG TOU POowWTLkoV, TNAEdwva, TNAE0PAOELG.
2tn MEO ta péylota enineda BopuBou tnv nuépa aAAd Kal T vUXTA (LEYLOTO CUVIOTWHEVA EMIMESA

45 decibels kat 35 decibels avtiotolxa) cuxva umepPaivouv ta 80dB , Oplo mou oxetileTtal e
Slaomnoon tou UMvou otoug Bapéwg maoxovieg acbeveic. Qotoco o BOpuPog gubuvetal yla ULKPO
TIOCOOTO TWV APUNMVICEWY KATA TOV UMVo, YEYOVOG TToU onuaivel OTL mpdypatt ToAAol mapdyovteg

nailouv pdho.

Qwg: 10 dwg £xeL LWTIKNAG onpacilag pOAO OTOV CUYXPOVLOUO Tou KLpKASlou pubuoul. Enineda dwtog
peyaAltepa twv 1500 lux eival anapaitnta yia tn dtatapayr tou Umvou Katl 100-500 lux xpelalovral
yla va kataoteidouv tnv aneleuBépwon pehatovivng (puctoloyikd emineda pwTOg OTOV ECWTEPLKO
xwpo =180 lux). Avefaptnta and ta enineda Gwtdg, N VUXTEPLVA EKKPLON HEAATOVivNG oTouG aoBeveic
otn MEO© &watapdcoetal, unodnAwvoviag OtL aAloL emunpocBeTol Mapdyovieg ennpealouvv Tov
Klpkadlo pubud oe auto tov MAnBuopo. uudwva pe avadopéc Twy lwv Twv acbevwv 1o dwg
Slatapdooel og pikpOTEPO BaBUd Tov UMvo TOouG o€ oXEon e Tov BOpufo 1 TIG SpacTNPLOTNTEG KATA

™ Pppovrtida Toug.

ApAOTNPLOTNTEG OXETIKEG UE TN PpovTiba Twv acdevwv: oL acBevei¢ otn MEO eival duvatov va
voiotavtal 40-60 Stakomég kKabe vixTa Aoyw SpaocTnPLOTATWY MOV OXETI(ovTal UE TNV Uyeia Toug. Ot
Spaotnplotnteg autég meplhapBavouv pétpnon {WTlkwv onpeiwv, afloAdynon tou acbevolg f Tou
e€omAlopou, xopnynon ¢apuakwv, dAeBokévinon, umavio, puetadopd r arlayn Béong acBevoug,
neputoinon tpavpartog, oktwvoypadio. Av kKal n ouxvry aAAnAenidpacn pe Tov acBevn eival
amapaitntn Adyw NG aotabol¢ KOTAOTAONG auTwv Twv acBevwv, n tpomoroinon Sladopwv
ouVNBOELWY UMOPEL va PELWOEL TNV EMISPACH TWV MOPAYOVIWV QUTWV OToV UTIVO Twv acBevwv (my

OUYKEKPLUEVEC WPEC YUPLOPOTOC, UTTAVIOU TwV acBevwy).

Mnyaviko¢ aeptopog: TIOAEG UEANETEG £XOUV KATAOEIEEL OTL O UNXAVLKOC OEPLOUOG CUVELCDEPEL OTN
Slatapaxn UMvou Twv acBevwy otn MEBG. Xe cUYKPLON LE TOUG U KUNXOVIKA agpl{OUevous acBevelg,

Ol UNXaVIKA aepl{Oevol acBeveilc MapouoLalouV MO KOTAKEPUATIOUEVO UTIVO, UELWHEVN
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QIOTEAECHATIKOTATA UTIVOU Kol AUENUEVO UTIVO Katd Tn SLAPKELR TNG NUEPAC. MTUXEG TOU UNXaviKoU
agpLopol Tou cuvelodpépouv otn Slatapaxr Tou Umvou, MeEpAapBAavouv Ty auénpévn npoondbela
yl aeplopd, Swatapayxy g avialayng oaepiwv aipatog kot Suocuyxpovieg aocBevolg-
avanvevotnpa. MNapdyovteg Onwe n evoxAnon amo Tov evOoTPaXELOKO CWANva, n avappodnon, ot
ouvayspuol TOU avamveuothpa, oL CUXVEG aflohoynoelg, miBavd ouvelodépouv emiong otn
Slatapaxn tou Umvou av kat dev €xouv peletnBel. Ta teleutaia xpovia TOANEG UEAETEG €XOuv
EPEUVNOEL TNV eniSpacn Tou TUMOU TOU HNXAVLKOU OEPLOMOU KOL TOV OUYXPOVIOUO acBevoulg-

QVOVEUOTHPA GTOV UTIVO TwV 0.00evWV pe Ttotkiha amoteAéopata.

@adpuaka: TOMA cuxva xpnotpomnololpeva dappaka otn MEO €xouv enidpacn otnv MOCOTNTA Kl
moldTNTA Tou Umvou Twv aocBevwv. OL mapdyovieg autol Spouv HECW TOWKIALOG HOVOTIATLWV
veupodilaBiBactwy, umodoxéwv kol tpomomoilntwv. Emiong, n otépnon dappdkou pmopel va
UETABGAEL TNV APXLTEKTOVLKY TOU UTIVOU KOl VO. ETILTOXUVEL TO VTEAipLo, omdte TipEmel va AapBdvetat
unoPn oe kaBe aoBevr) mou AapBAvel pakpoxpovia aywyr, Tou ennpedlel tov UTvo. H KataotoAn
Xpnotomnoleital og moAAoUg acBeveig LSlaitepa ekelvoug ou XpRIouV LNXAVIKOU oepLlopou. MNapd
TIG KATOOTAATLKEG, ayXOAUTIKEG KOl AVAAYNTIKEG TOUG LOLOTNTEC, oL Beviodlalemiveg Kal To OTLOELdN
Slatapdooouv duvntikd tov Umvo. OL Beviodlalemiveg mapEXOUV KOTAOTOA HEOw GABA-gpyLlKWV
povomatiwy, aAd aufdvouv to N2 otddlo Kot pewwvouv To N3 otadio. Ta omioeldr, Omwg n
devtavUAn kat n popdivn, mpowbBolvV TNV eméleucn tou UMvou, aAld avaotéAouv To REM,
kataotéAMouv to N3, mpokalolv vuxXTeEpLVEG adUTVIOELG KAl UIMOPOUV VO ETUTAXUVOUV KEVTPLKEG
amvoleg. Toco ot PBeviodlalemiveg 660 KOl Ta OTLOELSN OXeTlovtal HUE VIEAIPLO OTOUG BOpPEwg
Taoyovteg aoBevelc, akOpa Kol ot WIKPEG 600elg. H mpomodoAn, €évag GABA-£pylKOG QYWVLOTAG
oxetiletal pe katactoArp tou N3 otadiou oe avBpwriveg peléteg. H Sefuedetouldivn, évag a2
oywvLoTng, evioxUel To N3 otddlo Kol OXETI(ETAL UE UIKPOTEPN EMIMTWON VIEAIPLOU OTOUC BapEwg

TLAOXOVTEG A0OEVELG CUYKPLTLKA UE TIG BevioSlalemiveg.

Nivakag 4. Suxvd xpnowuomoloUpeva GAapuaKka Kol ol emdpdoel toug otov Umvo. Elkova amo

Bijwadia kat ouv. [20]

Katnyopia @apudkou 1 oUYKEKPLUEVO QAPUAKO Eniépacn otov unvo
Bev{oblalemiveg JREM, N3
Omoeldn JREM, (N3
Nopemvedpivn/emvedpivn JREM, N3
Ntomapivn JREM, N3
B-avaotoAeig JREM, N3
Koptikootepoeldn LREM, N3
ExAekTikol avaotoAeig emavanpdohnyng oepotovivng | L REM,

J ZuvoAikou xpovou Unvou

J AnoteAeopatikotntag UIvVou
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AMa aitia: n datapoyn Unvou otn MEO umopel va emdelvwBel and mapdyovieg oUUPUTOUG HE TN
Bapld vooo. O movog, €va TIOAU GUXVO CUMMTWHA TwV Bapéw macxoviwyv acbevwy, cUUBAAAEL o€
adunvioelg katd tov UTvVo. To Ayxog KAl To OTPEG, AOyw EAAEWPNG OLKELOTNTAG HE TO MEPLBAANOV TNG
MEO, n aduvapia opthiag A n dla n vooog umopouv va cupBallouv os anwAela UTVou. YItdpyxeL
ouoXETlon MeTafy TNG PBaplutntag tng vooou Kal TG ToldtnTtag tou Umvou T ondn. Ta
poUMApXOoVTA VOO ATA EMLONG WITOPOUV va cUBAAAoUV ot dTw)r ToldTnTa Tou Unvou otn MEO.
H XAMN, yla mopddelypa, €lval pia cuxvr ouvoonpdtnto TwWV PNXaVIKA aepl{opevwy aoBevwy otn
ME® kalt oxetiletal pe pakpd AavBdvouoa Katdotacn UMVou Kol HELWHUEVO GUVOALKO Xpovo Unvou. O
OXETWIOMEVOG ME TOV UTVO UTOOEPLOMOG Kal n umofia otn XAl Sieyeipouv adumvicelg kot
Slatapdooouv ta N3 kot REM otddia. OuL acBevelg pe ayyelakd eykeOAKO Kot cupdopnTiki
KOPSLAKY OVETIAPKELD UE HELWHUEVN AELTOUPYLKOTNTA TNG APLOTEPAG KOWlag epdavilouv cuyva
vuyxtepwvn avamnvor] Cheyne-Stokes, mou Slatapdoosl onUOVTIKA Tov Umvo. TEAOG, oL SLaTapayEg
UTVou, OTWG N AmModPAKTIKA UTIVLKI GIvola Kol TO GUVSPOUO TaXUCAPKLOG-UTTOAEPLOUOU, OAOEVA

au€dvovtal oe emumoloopd otoug mAnBuopolc thg MEO kol Umopouv va Tipokalécouv coBapod

MNpaKTiKE
/ dwrlouol \
ApootnpLotnieg
OopuPog yia dpoviiba
aoBevolg

KOTOKEPUATLOUO TOU UTIVOU.

/ AlatapayEg

OAeypoviy/

Yrivou
Yrokeipeva

AvcAemoupyia voorpara

opyavew

Adyocg
ITpEg
\ KataotoAr /
Jovadynoia

Ewkova 12. MapdayovTteg mou oxeTi{ovtal pe Slatapaxeg UMVoU OToUG BapPEWG TTAGKOVTEG

AlayvwoTIKEG
Siabikaoieg

.
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DuoLoAoYLKEC EMEPAOELG TWV SLatapaxwv Tou UTVou oToug BapEwe TAoXovTeC aoOeveig

Quolohoyika, n otépnon Umvou oxetiletal e pla MAELASa apvnTikwy emidpdoswv oto avBpwrnivo
OWHA OE YVWOTIKO, OPHOVIKO, UETOPOALKO, QUTOVOUOU VEUPLKOU CUCTAUATOG EMIMESA TIOU UE TN
OELPA TOUG UMopoUV va CUUPBAAAOUV Ot MOPOTETOUEVN Tapapovr) otn MEO kat oe avgnon ng
voonpdétntog twv acBevwv[26]. MdaAlota peléteg oe {wa AmMmOKAAUTTOUV OTL N otépnon Umvou
oxetiletal pe avénuévn Bvntotnta twv acBevwy, supnuata neplocdtepo epdavr oto mepBailov

™¢ MEO, émou ot StatapaxEg UTvou eival ouxveg [26].

Emibpdoelg oTo avamnveuaTiko cUoTNUA

H xnueloevalobnoila Tou avamveuoTIKoU KEVTPOU Tou eykedAAou elval HELWUEVN QVAUESA OTOUG
000eveic pe otépnon Umvou pe toug White kot ouv. va avadépouv Pelwpévn evEOYEVH amavtnaon Tou
0EPLOUOU OE UTIOEIKEG KOl UTIEPKATIVIKEG KATOOTACELG. Emiong, MOAAEG HEAETEG €xouv KaTadelfeL TIg
QpVNTIKEG EMIOPACEL TNG OTEPNONG UTVOU OTn  Asltoupyldt TWV  OVATIVEUCTIKWYV  HUWV,
unodnAwvovtag OtL n Umapén 6lotapaywv UTvou pmopel va cUPPBAMNAEL Ot uTOAEPLOMO,
£MNPEAIOVTOC APVNTLKA TIC AVOTVEUOTLKEG EPeSPEieC KAl CUVOAKA TNV ETOLUOTNTA KOL TNV LKAvOTNTO

Twv 000evWV va SLEUKOAUVOUV TOV AMOYAAAKTLONO TOUG OO TOV [NXAVLKO QEPLOKO.

Emibpacelg oto kapdlayyelako ocuotnuo

H ekénAwon kapdlayyslakwy enidpdoswv twv Statapayxwyv Umvou mnyalel and tn 6léyepon tou
CUUMAONTIKOU VEUPLKOU CUOTAMATOG KAl TNV ameAeuBépwon Twv KatexoAapvwy adpevalivng kat
vopadpevalivng. Q¢ amotéleopa, cupPaivel avénon TNG apPTNPLAKAG TILECNG KAl TOu KopSlakou

puBUOU Aoyw petaBoAwv otny evalodBnoia Twv Taceolimodoxewv.

Emibpacelg 0TO AVOOOMOLNTIKO OUCTNUA

Neupo-avaooloyikr €peuva Loxupiletal OTL UTtApXEL audiSpopn oxéon avapeoa otn oTéPnon UTVou
KOlL 0TO AVOOOTIOLNTLKO cuoTnpa. Av kal n mAsoPndia Twv peletwv Bacilovral oe {wa, ol LETABOAEG
TIOU avayvwpi{ovtal 0TO0 aVOCOMOLNTIKO CUOTNUO WG ATAVTINON OTI( SLOTApOXEG UTvou, £XOUV
ONUAVTIKEG ETMUMTTWOELS YlO TOUC BapEéwc maoyovieg acbeveic. H emiktntn avooia kot n Asltoupyia
Twv T KUTtdpwv daivetal va eival eVGAWTA OTIS SLaTAPAXEC Tou Umvou, Kabwg o Umvog mailel
ONUOVTIKO poAo otnv e€ayyelwaon Twv T kuttdpwv. H wtepAeukivn (IL)-1 kat o TNF av€dvouv Tov non-
REM Umvo KoL TOV KATAKEPUATIONO Tou Umvou. H évapén Tou MUpPETOU o€ amavinon ota naboyova
mou &lelcbUouv OToV Oopyaviopd, eVOUVOUWVEL TNV OVOCOAOYLKA amAvInoh KAl TPOAYEL TNV
eruBlwon. H emakoAoubn avénon twv MpodAeyUovWdWY KUTTAPOKIVWY, Omwe N IL-1, emdpd otnv
OPXLTEKTOVLKH TOU Umvou péow avénong tou NREM Umvou, KataKkeppatiopol Kal peiwong tou REM
Umvou. Me Tn OELlpA TOUG QUTEC oL EMLSPACELG evioxUouv Tn pAsypovwdn amavinon. H avé¢non tou

NREM UTtvou amoteAel plol onpavTKA MOPAUETPO TTOU UTIOOTNPIlEL TNV £vapén Tou TIUPETOU KaBoTL
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o€ aUTH TN ddon n Bepuokpacia Tou cwuatog padl kal n petaBoliky Spactnplotnta petwvovtat. Ta
XOPOKTNPLOTIKA autd Ttou NREM otadlou emtpémouv tnv amofoAn Oepuotntag He TOV
KATOKEPHUATLONO TOu UTVOU va TNV eVioXUoUV MepaLtépw. Emunmpoobeta, peléteg exouv Seifel OtL n
Aettoupyia twv ducikwv dovéwv (NK) KuTtdpwy emnpedleTal apvnTIKA O€ KATAOTACELS AMOOTEPNONG

Umvou, av Kal ta dedopéva eivat apudleyopeva.

Embpaocelg oto uetaBoAiouo

Katd tov vuytepwvd Umvo cupPaivel pUBuion mpog ta KATw tou dfova umoBdalapog-umoduon-
ermvedpidla kAl Tou cUUMAONTIKOU VEUPLKOU GUOTAOTOG, TIOU Kal T SU0 €X0UV ONUAVIIKO pOoAo
oTnV anmavinon oto otpeG. To emakolouBo elval pla peiwon ota emnineda vopadpevalivng,
abpevalivng kal kopTlOANG TTOU KOTAOTEANOUV TO OIVOGOTOLNTIKO GUOTAUA KAl TIC AVTLPAEYUOVWEELG
Kuttapokivec. Katd tov Umvo, wSlaitepa tov Umvo twv Bpadéwv KUPATtwv ameleuBepwvetal n
auéntik opudvn oe ouvbuaopd HE TNV TPOAOKTIVR KAl Tn Aemtivn, oL omoieg mapéxouv
npodAeypovwdn onuata mou Sleyelpouv TNV €vepyomoinon Tou avocomolntikol cuothiuatog. O
afovag umoBalapoc-untdduon-enivedpidla mailel avandonaoto poOAO TNV ATIOKPLON TOU CGWUOTOC
OTO OTPEC, TMPWTAPXIKA HECW TNG ameAeuBépwong Koptl{oAng. Ta maboloyka emimeda kopTl{oAng
otoug aoBeveic otn MEO cupBdallouv oe Tepaltépw SLATAPAXEG OXETIKA ME TOV KLpKASLO pubuo,
KaBotTL n aneAeuBépwan KopTtl{oAng aufdavetal ducloloyLkd mpv TNV adunvion, ya va Sleyeipel to
ATOHO Ot Wlo. Katdotaon £tolo va evepyioel. H avénon ota emineda tg koptllOAng KoL n
KOTAOTOAN TNG LEAATOVIVNG TIPOAYEL TNV TAoN Twv acBevwv va Bplokovtal o€ KATAoTaon EypHyopons
TIOU MIMOPEL TMEPAITEPW VA EMIOEWVWOEL TNV KataBoAlky 6paoctnplotnIa Kal vo ouénoel tnv
KotavaAwon ofuyovou. OL dlatapaxéC otov UTVO €MNPEAloUV aApVNTIKA TOV HUETABOALCUO TwV
udatavOpakwy, odnywvtag oe avtiotaon otnv WVaoulivn kat otnv kabapaon tng yAukolng. Opolwg, n
Sléyepon Tou cupmadntikol Kot akOAouBn amdAvinon OTO OTPEG KATAOTEAAEL TNV ameAeubépwon
WVoOUALvNG amo Ta TayKPeaTika B-kUTtopa. AuTO TPOSLABETEL O XPOVIEG KATAOTAOEL, OMWG N
otedpaviaio véoog kat o SwafAtng. Ztov mAnBuopd tng MEO eival Sduvatdv va emiSelvwoel

UTIOKELEVEG oUVOONPOTNTEG BETOVTAG TOV O KivouVo yla SEUTEPOYEVELG EMLITAOKEG.

Nivakag 5. Kuttapokiveg kKal vEUpo-0pHoVIKOL puBULOTEG Tou Umvou [18]

Ouoia Entibpaon otov NREM Unvo
IL-1 Mpoayel

IL-2 MBava mpodyet

IL-4 AvooTtéNAeL

IL-6 MBava mpodyet

IL-10 AvooTtéNAeL

IL-18 Mpodyet

TNF-a Mpodyetl
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TGF-B AvaoTéNAeL
IGF-1 AvaoTtéMhel
GHRH Mpoadyel
CRH AvaoTtéMhel
NO Mpoadyel
Ghrelin Mpodyetl
VIP Mpodyetl

NREM-Non Rapid Eye Movement; IL-Interleukin; TNF-TumorNecrosis Factor; TGF —Transforming
Growth Factor; GHRH— Growth Hormone Releasing Hormone; NO — Nitric Oxide; IGF —Insulin Like

growth Factor; CRH — Corticotropin Releasing Hormone; VIP — Vasoactive Intestinal Peptide

Entiépaon ato VEUPOYVWOLAKO CUATNUA

H epdavion vrehiplou otoug aobBeveic otn MEO mowkilel and 60-80% o€ pnxavikd aepLl{OPEVOUG
aoBeveic kat 20-50% o pn pnxavikad aepl{opevoug acBeveic. Evag peyalog aplBuog mapayoviwv
£€xouv npotaBel otL cupBAarAouv otnv avamtuén vieliplou pe tn Slatapayr UTvou va eivatl évag amno
autouc. Mapola autd n oxéon bev eival Eekabapa katavontr) o€ oxéon E TO av n otépnon UTvou
odnyel og vtehiplo | n avamntuén vteliplou odnyet oe Slatapayég Umvou. H aAnBela elvat OtL Kat Ta
600 polpdlovral Kowad XOpOKTNPLOTIKA KOl CUYKEKPLUEVA TN Helwon tng yvwolakng Asttoupyiag,
oupnepAapuBavopévwy NG YUXOKLVNTIKAG EypHyopont, TNG MVAUNG Kal Slatapaywv otn yAwooo Kal
v avtiAnyn nou xapaktnpilovrat and Peudalobnoelg kat mapalobnoels. MaAlota moAAol amno toug
dAPLOKEUTIKOUG TAPAYOVIEG yla TO VIEAplo, Omw¢ n alomepldoAn kat ot Peviodialemiveg,
EMOEWVWVOUV TIG SlaTapaxEC UTIVOU, AOYW TWV OVACTAATIKWY EMOPACEWY OTOV UMVO TwV Bpadéwv
KUMATWV Katl Tov REM Umvo. Emtiong, aoBeveic pe kpavioeykedbaAlkny KAKWON £XOUV SLATAPAXES OTOV
UTVO TIOU ETUMEVOUV Yl MAVEG UETA TNV £€€060 amod tn MEO kal oxetilovtal pe TNV emMEAeuon,
SLatrpnon Kal OPXLTEKTOVIKI TOU UTVOU, TIOU WE TN OELpA TOuG €MISpOUV OpVNTIKA OTN YVWOTIKN

Aettoupyla kat cupmnepipopa.

Nivakag 6. MoAUCUCTNUATIKEG ETLOPACELS TNG ofslag oTEPNONG UTIVOU OTOL OPYOVLKA CUCTHHATA.

Ewkova amo Salas Kat ouv [27]

Alatapayr Tou Kipkadlou pubuou +

BaolKOG ayyELOKLVNTLIKOG TOVOG +

Kottapa puoikol dpoveig -

TiTAOL QVTIOWUATWY LETA EUPOALACHOG yLIa yputn | -

Apaoctnplotnta povéa evepyomoLnueEVn amo -

Aepdokivn

Mapaywyn wtepAeukivng -2 -
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MetaBoAry  evlokpwvoUG Kol  METABOALKAG

SpaotnplétnTog

MetafoAn T(POTUTIOU aneAeuBépwong

KopTLOVNG

Avoyxn otn YAukoln

Avtiotaon otnv vooulivn

Tpomnomnoinon cupnadnTikou cUCTNUATOG

Tpomnomnoinon mapacupunadntikol CUCTAATOG

Evalobnoia taoceolmoboxéwv

AneAeuBEpwon KATEXOAAULVWY

Aptnplakn miieon

Avxog

YrniepaAynoia tnv emopevn nUEpa
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‘Ynivog o€ enl{ioavteg anod tn Movada Evratikig Ospaneiag

H evtatikn Bepamneia ennpedlel toug aoBeveig Le MOAAOUG TPOTIOUG KOL ETILOPA OTNV EKBACN LETA TNV
€£060 TouG. Ta mpoPAruaTA TTOU OXETI{OVTAL HE TOV UTIVO, UTTOPEL VAL ETILUEVOUV YLd LOKPO SLACTN A
META Tou oL aoBevelg €xouv €€éNBeL amo tn Movada Evratikng Oepameiag. Qotdco, Adyw TG
EMeWPng LEAETWY, O EMUMTOAACUOC TWV SLATAPAXWY TOU UTIVOU TIOU ETLUEVOUV yla TTOAAOUG HAVEG
METG TtV ££060 amd tn MEO, 8ev elval yvwotog. Mapdha autd, n MeAETn Tou UMVOU OTOUG
eru{noavteg amno Papld vooo lval onpavtikn, KABOTL UMmopel va avayvwplogl SuvnTKOUG MOPAYOVTEG
KvdUVou Katd tnv ofela paon mou pnopoulv va tpomonotnBouv, mpokeluévou va BeATlwBOel o UTvog

KaL n rolotnta {wng pokpompobeoua.

Evag ULKPOG aplBuog UEAETwV £XOUV XPNOLUOTOLROEL epwtnuatoAdyla, ylo va Seifouv OtL oL
ermu{noavieg anod Bapld vooco €xouv aufnuévo Kkivduvo xpoéviwv Slatapayxwv Umvou, aAdd Ta
EpWTNHATOAOYLaL €xouv emdeyel kat aflodoynBel molkihotpomwe. Mepimou 50% twv acBevwv
avadépouv dtwyn moldTnTa UTVOU £wG 6-12 HAVEC UETA TNV £€€060 armd tn MEO mou e T OELpd TG
oxetiletal pe ptwyn motdtnTa {wNg [28,29,30] (Ewkova 13,14).

m 1 Normal = 3 Moderate problems o 5 Severe sleeplessness
m 2 Slight problems g 4 Great problems
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Ewkéva 13. MpoBARpata Unvou mou avadepovral otic efSopudadec 1,8,26 petd tnv £€060 amnod to

voookopeio. Ewova and McKinley kat cuv [29]
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Ewkova 14. AnoteAéopata tng Medical Outcomes Study 36-item Short-form Health Survey yia tnv
opada avadopdg oe olykplon He tnv opada amod tn MEO mou CUMMETEIXE OTOUG 6 KoL 12 WRVEG.

Ewkova amno Orwelius kat cuv [28]

Elvat yvwotd 6t n gold standard texvikn yla TNV avtlkelPeviky LETpnon Kot a§loAdynon tou Umvou
elval n moAuvowpatokataypadlky UEANETN, TIOU WOTOOO E€XEL TIEPLOPLOMEVN edappoy AOyw Twv
TIOAAWV TOPWV ToU amaltel. M autod tov Adyo, Aoutdy, ol £wg Twpa LEAETEG adopolcav MEPLOCOTEPO
™ Xpnon epwinupatoloyiwv 1 Aydtepo amoltnTkwv TeXVIKwv. Ou Solverson «kat ouv.[31]
xpnowonowwvtag kwnotoypadia (actigraphy) €6elav  pewwpévn  Sldpkela KAl augnuévo
KOTOKEPUATLOUO TOU UTIVOU Ot Bapéwg mMACXOVTeG 3 UNVEG LETA TV £€060 amd To voookoueio [31].
Ol Lee kat cuv. [32] ATV OL MPWTOL TIOU XPNOLUOTOINCAV TTOAUCWUOTOKATAYPAPLIKY) UEAETN oE 7
aoBeveig pe ARDS mou avédpepav mpoPAnpata otov UMvVo 6 UAVEC UETA tnv ££060 TOUG AMO TO
voookopeio kal emiBeBaiwoav tnv Umapén Slatopaywv otov UMVO TIOU APXOVTAL £MELTA ATO L
voonleia oe Movada Evtatikng Oegpameiag [32]. Mapouoiwg, ot Dhooria kat cuv. [33] €6ei€av pe
TIOAUCWHOTOKATAYPAPLKT] LEAETN OTL OL SLaTAPAXEG TOV UTIVO €lval cUXVEG o€ em{joavteg aoBeveic
pe ARDS 1 pAva petd tnv £€€06o amd tn Movada Evratikng Oepameiog [33]. Mia mpoodatn
T(POKOTAPKTLKI) UEAETN O €MW{ACAVTEG QMO UTIEPKOTIVIKN OVOTTVEUOTLIKY avemdpkela avedetée vnAn
eMiMTWOoN UMVIKAG amvolag 3 PNAVeg PeTa tnv €€obo amd tn MEO [34]. Ou Wilcox kat ouv. [35]
MeAéTnoav acBeveig oto TuAMa, 1 eBSopdda petd tnv £€0606 Toug amd tn MEO Kal Katédelgav OtL n
avadepduevn amod tov acbevh dtwyn moldTnTa UMVOU KOTA TV Ttapapov tou otn MEO kat n
METEYXELPNTIKN olTia eloaywyng otn MEO oxetilovral pe PEWWPEVO UTIVO BPadéwv KUPATWV OTO

Tunpa [35].

TéNog, evladépovta elval Ta amoteAéopaTa LG TPOCHATNG CUOTNUOTIKAG AVACoKOTNGNG yla TOV
EMUTOAQOUO KAl TOUG Ttapayovieg KivdUuvou yla Slatapaxr otov UNMvo oToug em{oavieg amo Papld
vOoOo HeTd tnVv €060 amo to voookopelo [36]. ZUudwva pe auta n Statapayr Tou UMvou eival
OPKETA OUXVH €WG Kot 12 PAVeG LETA TNV £€060 amd To voookoueio. Ooov adopd Toug MaAPAYOVIES
KwéUvou Tolkidouv ot SLadopeg peAéteg, oAAd dalveTal OTL TPOVOCOKOUELOKOL TTAPAYOVTES
(ouvoonpodtnteg, mpolmdpyxouca Slatapayn UTVOU) Kol evEOVOCOKOMELaKOL tapdyovteg (Baputnta
oteloc vooou, Slatapayr UTIVOU OTO VOOOKOELD, Xpron avaiynoiag, oféa CUMMTWHATA OTPEG OTh

Movada Evtatikn¢ Oeparneiag) mailouv polo [36].
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Elcaywyn

OL dLatapayég otov Umvo elval e§apeTIKA oUXVEG oToUG Bapéwg macyovteg aobBeveig [22] . Autol oL
aoBeveig emidelkvuouv pia pelwon oto otddo Twv Taxéwv odBoApLkwY Kvioewv (REM) kat oto N3
otadlo Tou Unvou (UTvog Twv Bpadéwv KUPATwY), SLacmaon Tou UTVOU Kot TTOAUAPLOEG UTIOTIVOLEG
1 dmvoleg (Slatapayn avarmvorg Katd Ttov Urmvo, SDB). ‘ETal, av Kal 0 GUVOALKOC XpoOvog Umvou propsl
va elval puolohoylkdg 1 akdpa auénuévog, n molotnTa tou Umvou eival ¢twyr [18]. MoAAol
TIAPAYOVTEG OMWG TO TEPLBAAAOV TwV povadwyv eviatikng Oepamneiag (MEO), n cofapotnta tng
vOoou, n ofela vOOOG TOU EMITAXUVE TNV €loaywyn otn MEO kot n Swabikacio Tou pnyavikou

oepLoUoU cUVELOPEPOUV IOWC OE QUTEG TIG SlaTapayEg Umvou [23-25].

MeAéteg £xouv Seifel OTL oL emlioavteg ano tn MEO emISelkvUOUV PLOKPOTIPOBECUN VEUPOYVWOLOKA
BAABN kol pelwon g motdtntag {wng UETA thv €€odo amd tn MEO [28,29,37,38]. H emiuovr) Twv
Slatapaywv UTIVOU TIOU QTTOKTWVTAL KATA TNV Topeia NG Bapldg vooou, Umopet va ouvelopEépouy oe
outh ™ ¢Twyxn molotnTa (WG Av Kal N moLétnTa Tou UTMVou WETA Tnv ££060 amo th MEO é£xel
EKTLUNOEL oo apKeTEC PEAETEG, TA amoTeAéopata ivat pdAAov apdileyopeva [32,33,39,31,40]. Autd
odelletal mBavov oe oddApa katd tnv emhoyn twv acbevwv [32,33,39] kat t xprion HeBodwv
AMwv and tnv moAucwpatokataypadlky HeAETN yla thv afloddynon tou Umvou [31,40]. AtieL va
avadepBei OTL Kapia amd auteg TG LEAETEG Sev éxel e€etdosl TV e€€AEN Twv Slatapaywv UMVOU TIou

TapatTNPOUVTAL PHETA TV £€€060 amd tn MEOG.

O MPWTAPXLIKOG OTOXOC TNG MEAETNG MaG TV va afloAoyroel tn Slatapayr TN oVATVor G KOTA Tov
UTIVO Kal TNV OPXLTEKTOVLKA TOU UTIVOU OTOUG €m{joavieg amd Papld vooo xwpi¢ umepkamvia n
urnofatpia evtog 10 nUEPWYV KAl 0TOUG 6 UNVEC LeTA TNV £€060 amo To voookopeio. Evag deutepelwv
OTOXOG NTOV Vo €EETACEL OV OL SLATOPAXEG TOU UMVOU EMNPEAIOUV TNV ToLOTNTA {wNG. M’ auto tov
OKOTO, N molotnta {Wwn¢ Tou OXETWETAL PE TNV UYEla KOTaypAdnKe KOTA TN SLAPKELD QUTWV TWV

TEPLOS WY XPNOLLOTIOLWVTOG ITPOTUTIA EPWTNUATOAOYLA.

YAwa kot M£Bodol

AcBeveig

H pelétn mpaypatonollBnke oto €pyaoctrnplo UMVOu TOu TUNUato¢ Evtatikng Bepameiag tou
Mavemotnuiakou evikol Noookopeiou HpakAeiou. Emifoavieg and Bapld vooo ekTunBnkav yla
eruAefluotnTa. Ta KpLtnpla eloaywyng otn PeAétn ntav: 1) nAwkio >18 etwv Kat <80 etwv, 2) n
avayKalotnTa SLoWARVWOoNG Kal Hnxavikol oepLopoU ylo TV UTOOTAPLEN TOU QAVATIVEUGTIKOU
CUOTHMOTOG Yyla Touldywotov 48 wpeg, 3) KAlpaka yAaokwpBng 15 tnv wpa tng ££66ou amd to
voooKouEelo Kat 4) mpoadokipo Lwng >1 €tog. AcBevelg e LOTOPLIKO SLATOPOXWVY QVATIVONG KATA TOV

UTVO (T.X oUVEPOO UTIVIKAG ATIVOLOC), XPOVLO VEUPOMUIKO VOGN O, XPOVLA TIEPLOPLOTIKA TIVEULOVLKN
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vOooo (T.X mveupovikn vwaon) kat/f Puxlatplky vooo, omwe emiong kal aoBeveic pe umepkamnvia
(PaCO2 = 45mmHg) kat/fi vrofaipuio (Pa02<60mHg) oe aépa Sdwpatiou katd tnv €£odo amd To
voooKkopELo, amokAeiotnkav. H peAétn €ywve amodektr) amno tnv Yrnoemtponn AvBpwrivwv Mehetwv

KO EVNUEPWHEVN OUYKATABOEON amokThOnKe and toug aobeveic.

IXESLOOUOC UEAETNG

OL emAé€luol aoBeveic mpooeyylotnkav Kal evnuepwONKav yla Tov oXeSLAOUO TG UEAETNG TTOAU
vwplitepa amo tnv €£060 amd 1o voookoueio. Av ol aoBeveilg oupdwvoloav Vo CUMIETEXOUV OTh
MeAETN, Oa aflohoyolvtav oTo gpyacthplo Umvou evtog 10 nuepwv (1" ektiunon) KoL oToug 6 PAVEG
(2" extipnon) amd tnv €€0do amd To voookoueio. Ie kABe ektipnon, ol acBeveic umofdaArlovtav oe
KALWVLKN €E€TOON KOl CUUTARPWVAV EPWTNUATOAOYLA TTOLOTNTAS (WG OXETIIOMEVNG ME TNV UYELQ, EVW
akoAouBoloe AR PNG MoAuCwaToKATAYPADLKI) VUXTEPLVA MEAETN. META Toug MpwToug 12 acbeveig,
To TPWTOKOANO TpomomolnOnke He TN OlEVEPYELD TEOT TANPOUC TIVEUUOVIKNAG Aeltoupyiag.
EmunpooBeta, edpdoov n Aeltoupyia TwV HUWV TWV OVWOTEPWY OEpOyWywV mailel polo kAeldi otnv
moldtnTa Tou Umvou [41], pia urmoopdda acBevwv umoPANOnke oe NAEKTPODUGCLOAOYLKA TECT ME

OKOTTIO TOV €AEYX0 TNG Ttapouoiag puornabeiag kat/f mohuveupomndBelog tou Bapéwg ndoyovta.

MeTpnoeLg

Ta epwTnUatoAOyLa ToldtnTag WG Tou oxetilovtal Pe tnv uyeia Atav 1) to 36-ltem Short Form
Health Survey (SF-36) yLa tn HETpnoN TwV LATPLKWY ekBacswv Kal 2) n Epworth sleepiness scale (ESS).
H épeuva SF-36 €xeL 36 gpwTnoelg Kol Tapdyel Eva podiA vyelag amd ta okop 8 UTIOKALUAKWV:
owHaTIKA Aettoupyia, meploplopol pOAwWV MPOKAAOUHEVOL ATO CWHOTIKA TIPOPRARUATA, CWHUATIKOG
TOVOG, YEVIKN LYela, LwTIKOTNTA, KOWWVLKN AELTOUpYLla, TTEPLOPLOUOG pOAWY AOYW CUVALCONUATIKWY
npoBAnuAaTwy Kat PuyLkn vyeia. Ta okop 0€ OAEG TIG UTIOKALUOKEG LETOTPEMOVTAL OE JLat KALLOKA TTOU
molkiAel and 0 (to Xelpotepo okop) oe 100 (to kaAUtepo okop). H ESS xpnowlomoleital ywa va
kaBoploel To eninedo tng nuepnolag unvnAiag. Eva okop peyaAltepo amd 9 umoSelKVUEL ONLAVTLKA
nuepnola unvnAia. Kat ta 6Vo gpwtnuatoAdyla €xouv emikupwBel yla tov EAANVIKO TAnBuouo

[42,43].

Ol MOAUCWHATOKOTAYPADIKEG UEANETEG TMPAYUATOTOLONKAV XPNOLLOTIOLWVTAG TIPOTUTIEG TEXVLKES
kataypadn (Aice; Respironics, Pittsburgh PA, USA) kat BaBuoAdynong [44,45]. Ta TECT MVEUOVIKNAG
Aewtoupylag mepleA@upovav HETPAOEL TWV OTATIKWY KOL SUVOULIKWY TIVEUHOVIKWY OYKWV, TNG
SLOUTIKAC LKAVOTNTOC KAl TWV UEYIOTWV ELOTIVEUCTIKWY KAl EKTMVEUCTIKWV TIECEWV OTO OTOUQ
(MasterLab;2.12, Jaeger, Wuerzburg, Germany) cUpdwva tng kateuBuvinpleg odnyieg ATS/ERS
Pulmonary Function Tests Task Force Standarisation [46,47]. Ta nAektpoducloloylkd TEeOT,
amoteAoUpeva amo MEAETEC VeUPKNG aywylpotntag (NCS) kat nAsktpopuvoypadnua (EMG),
nipayuatonoldnkav cUpudpwva pe Ti¢ mpotuneg texVikéG (Nihon Kohden Neuropack 2 MEM-7102)

[48]. Ta nAektpoduacloloyikd TeoT Ste€dyovtay evidg 10 nuepwv amod thv £€060 amd To VOGOKOUELo
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KoL emavoAapfavoviayv 6 UNVEG apyoTepa, AV TO MPWTA TECT NTav maboloyikd [49]. NapakdTw

neplypadovral avaluTikd Ta Stddopa TEGT TTOU paypaTonolOnKkay.

MNoAvowpoatokataypadiki LeAETn [44,45,50]

OL akoAouBeg mapapetpol kataypadpnkav: 1) nAektpoeykedaroypadnua (C3A2, C4A1, O1A2, 02A1,
A1A2), 2) kwnoelg odBalpwv (ROC, LOC), 3) nAektpopuoypddnpa Tou yeveElOyAwaoolkol Huog, 4)
KLVNOELG BwpaKLkoU TOLXWUATOG, 5) KWVAOELG KOLALOKOU TOLXWHATOG, 6) por aépa amo Tn MUTn Kol To
otopa, 7) ofupetpia, 8) nAektpokapdloypddnua, 9) nAektpopuoypddnua Twv TEPLPEPIKWY HUWV
avw Kal Katw akpou, 10) Béon ocwpatog kat 11) poxoAntd. Ta Sedouéva g HeAETNG UTvou
enefepyaloviav avtopata (Alice; Respironics, Pittsburgh, PA) cUudwva pe Toug KaBlepwUEVOUG
KAVOVEG Kal amoBnkelovtav o O6(OKO UTIOAOYLOTH ylot UETEMELTA avAAuon. H apyLTEKTOVIKA Tou
Umvou BoaBuoloyolvtav xelpokivnta oe emoxég Sidpkelag 30 Seutepolémtwy cUpPwva PE T
TPOTUTIAL KPLTAPLA. H QMOTEAECUATIKOTATA TOU UTVOU UTOAOYIOTNKE w¢ O AOyoG avApeca otn
OUVOALKN SLAPKeLa UTIVOU KOl TN OUVOALKH SLdpKela kataypadng Kal eKPpAactnke wg mocooto %. O
GUVOMLKOG XpOVOG UTtvou oploTnke w¢ To dBpolopa Tou cuvoAtkol xpovou mou €odeltnke og dAa ta
otadla UTvou KaTd T SLAPKELA TOU GUVOALKOU Xpovou mapakololBnong. Ymoloyiotnke To mocootd
TOU XpOvou Tou £08elTnKe o€ KABe 0TASLO UTIVOU KATA TN SLAPKELA TOU GUVOALKOU XpOvou Urvou. OL
nAektpoeykedbahoypadikég adumnvicelg (arousals) opiotnkav wg n amoétoun avénon otn cuxvotnta
Tou eykedpaloypadnpatog amoteAolpevn amod OAta, a kal/p ouxvotnteg peyaAltepeg amd 12 Hz
Slapkelag tong n peyaAltepng twv 3 Seutepolémtwv. H eypriyopon (awakening) oplotnke wg
nAektpoeykebahoypadlkd XaPOaKTNPLOTIKA ocupPatd pe eypriyopon kat pe Sldpkela >15
OEUTEPOAETITA [LOG ETOXNG TOU Tponyeital kat akoAouBeital amd pla emoxn Umvou. O eiking
KOTOKEPUATLOMOU TOUu UMVOU UTOAOYIOTNKE WG To aBpolopa Twv adumvicewy Kal eypnyopong ava
wpa Unvou. OL anmodpaKTIKEG ATVOLEG oploTnkav w¢ n amoucia pong aépa, Pacllopevn otov
nvevpotayoypdado, yla 10 f meploocdtepa SeuTtepOAENTA MOV CUMPBOIVEL TAPOUGLO AVATIVEUGCTIKAG
npoonabelag Katd tn SLAPKELA TOU YeyovoToG. OL KEVTPLKEG ATIVOLEG OPLOTNKAV WG N AOUsia Pong
aépa, Baowlopevn otov mveupotaxoypddo, ya 10 r meploocodtepa dsutepdAenta mou cuppaivel oe
amouociot  aviyvelOLWUNG  QVOTIVEUOTIKAG  TPOOTMAOElAg OTNV  OVOIVEUCTLKN  EMAywYLKA
mAnBuopoypadia. O amvoikOG-umoanmvoikog SeikTnG oploTnke WG O OaPLOUOGC TWV ANMVOLWV Kol

UTTOTIVOLWYV avA wpa UTvou, eBeBalwpéVwY Pe nAektpoeykedaloypadnua.

AOKLUOOLEC TTVEULOVLKAG AsLtoupyioc [46,51-53]

H  AESlTOUpYIK]  UTIOAEUTOMEVN  XWPENTIKOTNTO  PETPAONKE  XPNOLUOTOLWVTIAG  CWHATLKNA
mAnBuopoypadia (Masterlab; 2.12, Jaeger, Wuerzburg, Germany). AUo umokatnyopieg TG {WTIKAG
XWPNTIKOTNTAG, N ELOTIVEUCTIKA XWPNTLKOTNTA KOL O EKMVEUOTIKOG £hedPIKOC OYKOG, UETPrOnKav
T(POKELUEVOU VA UTIOAOYLOTEL N OALKA TIVEUHOVIKA XWPENTIKOTNTO KOL O UTIOAELMOMEVOG OyKkoG. H
TEXVIKN TNG Hovng avamvonc (single breath) ypnowpomow)Bnke, yla va peTprosl tnv mpocAndn

povo&eldiou Tou avBpaka we SeIKTN SLOXUTLKAC LKOWOTNTAG TOU TIVEUUOVA. OL HEYLOTEG ELOTIVEUOTIKEG
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KOL EKTIVEUOTIKEG TEXVIKEG EVOVIL E€VOC KAELOTOU oOEpaywyol o€ AELTOUPYLKA UTIOAEUTOUEVN
XWPNTLKOTNTA XPNOLLOToBnKkay, yla va ETPHOOULE TIG HEYLOTEG ELOTIVEUOTIKEG KOl EKTIVEUOTLKEG

TUEOELG TWV LUWV avtioToLya.

HAektpoblayvwotikéc Sokipaoieg [48,49]

‘OAeg oL NAekTPOSLAYVWOTIKEG SOKLUACIEG TpaypaTonoliOnkav xpnotponowwvtag to Nihon Kohden

Neuropack 2 MEM-7102 cUotnua hAektpopuoypadiUaTog.

MeA€tec veupikhic aywytudtntag. Ol HEAETEG VEUPLKAG aywYLULOTNTOC TTpayatomnol)nkav oe 6Aoug
Toug acBevelg xpnolpomowwvtag nAekTpodia emipaveiag ywa tn Sléyepon kal tnv Koataypadn,
ocludwva HE TIG TIPOTUTIEG TEXVIKEG. [MPAYUOTOMOLNCAME MEAETEG KWVNTIKAG QYWYLLOTNTAG OTa
nepoviaia, Kvnuala, péoo Kal wAEvia veUpa Kol MEAETEC aloBnTkAC oywylpudtntag ota
YOOTPOKVA LA, HECA KAl WAEVLIA veUpa. MNa va meplopicou e TBavoug CUYXUTLKOUG TapAyovVTEG amd
Sladopég avapeoa oTig U0 TAEUPEG TOU CWHATOC, TPOCTIAONCAE VA €XOUE KaTaypadEG Kal amo
™V aplotepn Kat tn Sgfld mMAsupd, av NTav £PIKTO. € MEPUTTWOELG OLSAATOC YUpw amod Tic BEoelg
kataypadns | Oiéyeponeg, edpapudoape pla eAadpd mieon yla vo UEWOOUUE TO oidnua, Kot
T(POYLATOTIOL|OOE TG KOTAypadEC OUECWS META TNV omeAeuBépwon TNG TieonG. Z€ ONEG TLG

TEPUTTWOELG ppovtilape wote n Oeppokpacia tou péhoug va Statnpeital mavw amnod 32°C.

Mo TG MEAETEC KLVNTLKAG VEUPLKNG QYWYLLOTNTAG, Ta VeEUpa Oleyeipovtav He SUTOAKO Sleyéptn
(6Lapkela Sieyepong 0,5ms). Ta oUVOETA SUVOUIKA KLVATIKAG SpaotnplotnTag Petpolviav amd To
Baolkd UEXPL TO UEYLOTO APVNTIKO €UpoC. Ta cUVOeTA SUVAULKA KLVNTIKAG dpactnplotnTag ylo To
nepoviaio velpo mpogkumtav amd tov Ppaxl ekteivovia pu Toug SakTUAOUG UE TO hAekTtpdSlo
avadopadg tonoBetnuévo otn Paon tou mEuntou SaktuAou. To mepoviaio veupo Sleyeipovtav oe 3
otaBepég BEOELG, TOV AoTPAYAAO, KATW KoL TTAVW amo TtV nepoviaia kebalr. Ta clvBeTa Suvaplka
KLVNTLIKAG 6paoTtnplotnTag amd To KVNULoLo VEUPO TIPOEKUTITAV QMO TOV AMOYWYEQ U TOU UEYAAOU
SaKTUAOU Ue To NAeKTPOSL0 avadopdg TomoBeTnUéEVO 0TNV £0W TTAEUPA TOU HUOG. To KvnuLaio velpo
Sleyeipovtav Tiow amod 1o €0w odupod KOl OToV Lyvuako BoBpo. Ta cUvBeta SUVAULKA KLVNTLKAG
SpaoTtnploTNTag Tou HECOU VEUPOU Kataypdadovtav and tov Bpoxl amaywyod HU Tou aVTiXELpaA UE TO
nNAektpodlo avadopdg tomobetnuévo otnv 1" dpdAayya tou avtixelpa. To péco velpo Sleyeipovtav
OTOV KaPTO KOL TAVW OIto ToV aykwva. Ta cUVOETa SUVALKA KLVNTIKAG SpaoTtneLOTNTOC TOU WAEVLIOU
veUpou Kataypddovtav amo ToV amaywyo HU TOU HIKpoU SoktUAou pe To nAektpobio avadopdg
tonoBetnuévo otnv eyylg pecodalayylky apBpwon Tou MIKpoU Saktulou. To wAévio velpo

Sleyeilpovtav oe Tpelg otabepég Oaelg SLEyepoNG: TOV KAPTO, KATW KAl TAVW ord TOV aykwvd.

Mo TG HMeAETEC aALOONTIKAG VEUPLKAG OYWYLLOTNTAG, TO OSUVOUIKO aloBnTIKAG VEUPLKAG
6paoTNPLOTNTAC TOU YOOTPOKVNUIOU VveUpoU Kataypadovtay pe To evepyd NAEKTPOSLI0 TOMOBETNUEVO
navw oto &w odupd Kal To NAekTpOSlo avadopd¢ mavw oto €€w Oplo Tou dkpou Todog. To

YQOTPOKVAULO VEUPO Sleyeipovtav avtiSpopa otn yaotpokvnuia, 14 ek mAvw amo 1o onueio
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kataypadnc. Ta Suvaplkd alebnTikAg VEUPLKE 6pactnpLOTNTAG TOU HEGOU VeUpoU Kataypadovtav
ME TO €VEPYO NAEKTPOSLO TOTOBETNUEVO AVALESO OTOUG TEVOVIEG TOU KEPKLOLKOU KAWMTAPA TOU
KaPMoU MUOG KAl TOU MAKPOU TOAAQUIKOU HUOG, €yyUG OTNV TTUXA Tou KapmouU. Ta Suvapkd
aLeONTIKAC VEUPLKAG SpactnpldtnTag Tou WAEVIOU VeUPOU KataypAddoviav Ue TO EVEPYO NAEKTPOSLO
TOTMOBOETNUEVO KOVTA OTOV TEVOVTA TOU WAEVIOU KAUTTTHPO TOU KapmoU Hudc atov Kapmo. Kat otig Suo
TIEPUTTWOELG, TA NAEKTPOSLA avadopdg TornobeTouvtay navw otov Bpaxiova, 4 €k YYUG TWV EVEPYWV
nAektpodiwv. Kat ta dUo velpa Sieyeipovtav opBodpopa pe nAektpodia SaktuAiou oto 2° kal 5°

SdktuAo avtioTtolya.

HAektpopvoypdpnua. To nAekTpopuoypddna TIPAYHOTOMOLOUVTAY XPNOLLOTIOLWVTOG CUYKEVTPLKA
nAextpdSia BeAdvng pe pa meploxn kataypadng twv 0,07 mm? pe puBuioceig dpidtpou (20Hz-10KHz).
Mpw TO nAeKTPOHUOYPAPNHA, TPAYUATOTOLOUVTOV AEMTOMEPNG VEUPOAOYLKN €&€Taon, yla va
kaBoplotel Tuxdv abUVOHOC HUG. 2 OAEG TIC TTEPUTTWOELG, SelypaTa KVNTIKWV povadwv AapBdavovtav
ard touAdylotov 4 Sladopetikég Béoelg Behdvng otoug mpdcOlo Kvnuiaio, Bpoxy Tmepoviaio Kot
SeAtoeldbn nUG. Asiypata KnTkwy povadwy AapBavovtav eniong and tov YeVELOYAWOGOLKO U, av oL
0aoBeveic 6ev eAduBavav avtimnkTiky aywyr. To Ssiypata Kntikwv povadwv avoAlovtay OmTikd
yla tnv Tapoucio Suvaplkwy amovelpwong, TOAUGACIKWY SUVAULKWY KoL TO  TPOTUTIO

TaLVOOUVTAV WG VEUPOYEVEG I LUOTIABNTLKO.

Ta suprjpata cuykpivovtav pe TG GuCLoAOYIKEG TIUEC EAEYXOU TOU gpyaoTnpiou pag kal Bewpouvtav

ntaBoAoyikd, otav Bpiokovtav eKTog Twv 95% SlooTnUATWY gumLotoolvng.

ITOTLOTIKN avaAuon

OL ouvexeic petaPAntég avadépovtat wg Oiapecol kol Satetaptnuoplakd svpn (IQR). O
KATNYOPLKEG HETOPANTEG TAPOUCLATOVTAL WG TTOCOOTA KAl CUYKPlvovTal xpnotponolwvtag to Fisher’s
exact test. Ol ouveyeic petafAntég ouykpiBnkav pe ta Wilcoxon kat Man-Whitney teot, avaloya ue
v mepimtwon. AvaAuon TaAwSpoOUNonG TPAYUATOMOLNONKE XPNOLLOTOLWVTAS TNV €AAXLOTN
TETPAYWVIKI LEB0S0. MOVOTIApayoVvTIKT KAl TIOAUTIOPOYOVTIK AOYLOTIKEG avaAloeLg mTaAlvépounong
Xpnolpomoln6nkay, yla va KTUUNO0UV TIG OXECEL AVAUECO OTLG aVEEAPTNTEC LETAPANTEG KOL OTOUG
Selkteg moloTNTOG TOU UTVOu. ETUMPOOCOETA, LLOVOTIAPAYOVTILKEG KoL TIOAUTIOPOYOVTLKEG YPOUULKEG
avaAUoelg maAlvdpounong mpayuoatonotidnkav pe tov AHI wg tnv e€aptnuévn petapAnty. Mia p-
value pe 8VUo oupég <0,05 BewprBNKe oNUAVTIKA. A TN OTATIOTIKA AvVAAUOH, XpNoLLomoL)Onke to

IBM SPSS-Statistics for Windows v.22(Armonk, NY, USA).
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AnoteAéopata

36 aobeveig pehetnOnKav MPOOMTIKA VIO 10 nuepwv amd tv €060 amnod 1o voookopeio. Meta tnv
TpwTn eKtipnon, 7 acBeveig apvriBnkav va €pBouv yla emaveéétaon Ki £ToL n 6eUTEPN EKTIUNON, TTOU
Tipayuatonol|Onke otoug 6 pAveg peta tnv €§o6o and to voookoueio, adopd oe 29 acbeveig. H
mAeloPndia twv acbevwv (75%) eixav cuvdpopo ofeiag avamveuoTtikig SuoxEpelag (ARDS) eite wg
Slayvwon elo6bou eite katd tn Sldpkela mapapovng otn MEO. Ta XapakTnploTIKA Twv acBevwv

daivovtal otov mivaka 7 kat 8.

Nivakag 7. XapaktnpLlotkd Twv aoBevwv (n=36)

@ulo (avdpag/ yuvaika) 20/16
HAwia, £tn 54.5 (39.3 — 65.5)
BMI, Kg.m™ 27.5(24.8-31.0)
APACHE Il otnv eloaywyn 16.5(12.8-22.0)
Yuvoonpotnteg, vat/oxt 25/11
Aldyvwon (%)
ARDS 27 (75.0)
Noiuwén/Enyn 6 (16.6)
MoAutpauvuariog 6 (16.6)
Kapdiayyeiako voonua 6 (16.6)
NEUPOAOYIKEC/VEUPOXELPOUPYIKEG VOOOL 11 (30.5)
Aluoppayio mentikou 1(2.7)
leviko xelpoupyeio 2 (5.5)
AcOua/XAM 2 (5.5)
HUEPECG OTOV UNXAVLKO OEPLOUO 9.5 (4.0-18.3)
ICU LOS, nuepseg 11.5(7.8-22.0)
Noookopeio LOS, nuepeg 31.5(21.8-50.5)
Noocokopeio LOS peta tnv £€€060 amnod ICU, nuEpeg 11.5(8.8-28.5)

OL TIEG elval Sldpeool (SlateTapTnopLlaKo eUPOC) f aplBuog acBevwv (%)

APACHE Il Acute Physiology and Chronic Health Evaluation Il, BMI &giktng pdalag ocwpatog, ARDS
JUvSpopo Ofelag AvamveuoTikng Auoxépelag, XAl Xpovia Artogpaktikn lNvevuovonadeta, ICU MEO, IQR

25th—75th Slatetaptnuoplako evpog 25° -75°, LOS SLapKELX TTIOPAOVAG
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Nivakag 8. AVOAUTIKA XapaKkTnpLOTIKA a.oBevwy (n=36)

o Hut
P ; i APA épe | ME | Noookop Huépeg oto
. nAkt | pUA , , , , .
Ao o o CHE Aldyvwon eloaywyng G (€] eio VOOOKOUELO META TNV
0 I oe | LOS LOS €060 ano MEO
\\Y)
18 41 A 11 H1N1/ARDS* 20 23 34 11
MoAutpaupatiacg/
2 18 A 23 ARDS® 25 38 48 10
Prén aveuplopatog/
3 58 A 17 ARDS® 43 54 70 16
MoAutpavpatiog/
4 55 A 16 ARDS® 35 38 45 7
5 65 r 8 ARDS® 3 6 20 14
6 56 r 17 CABG/ARDS* 17 20 54 34
MoAutpavpatiog/
B
7 33 A 19 ARDS® 13 15 45 30
8 67 r 11 ARDS* 24 31 43 12
Kpaviogykepahikn
9 34 A 18 «Gkwon/ARDS® 17 22 55 33
MoAutpaupartiac/
10 30 r 24 ARDS® 19 22 83 61
Awoppayio memtikol/
11 67 A 21 ARDSS 21 24 73 45
12 46 r 20 H1N1/ARDS® 51 60 88 28
ALaXWPLOPOG
138 7 A 11 ) 11 1
3 > aoptrc/ARDS® 6 6 >
1| s9 | r | 12 | EvkebahwaBrBn/ o, 79 55
Mty
ETUANTTIKN
15 23 r 13 katdotaon/ 8 11 22 11
Exkhapia
Aoptounplaia
16 | 64 A 14 napdkapdn/ 11 | 16 36 16
ARDS®
17| 65 | r | 13 | EveedohwaBraBn/ oo, 29 12
Mty
MoAutpauvpatiog/
18 21 A 13 ARDS® 4 7 44 37
El\edg Aoyw
198 | 46 r 15 oupdloewv/ 11 | 21 27 6
ARDS®
20 42 r 7 Tpavuo/ARDS® 3 6 20 11
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21 44 r 6 'Oykog eykedpdrouv/Mty | 4 5 67 9
22 50 A 10 MoAutpaupatiag 3 9 19 10
23| 52 | A | 4 YroyAwrudun 4 | 6 27 8
otévwaon/pty
InPn/Oteia vedpkn
248 | 44 r 21 ) 6 9 16 6
BAGBNn/ARDS®
JUVOPOUO UETA
25 54 r 37 avokor/ 4 9 27 17
ARDS®
X/Bev adévwpa
26 | 69 A 13 unoduonc/ 4 9 50 35
ARDS®
27| 69 | A | 31 Mveupovia/ 12 | 15 22 7
Inmukd cok/ARDSY
28 | 78 A 29 NapdEuvon XAN 10 | 12 21 9
29 61 r 22 Status asthmaticus 5 7 10 3
Avelpuopa KOWLaKAG
30 69 A 14 aopthc/uty/ 5 8 14 5
ARDS®
318 | 77 r 2 loxaupikd eykedaAko 8 1 18 7
/ARDS®
Kpaviogykepahikn
32 19 A 24 «akwon/ARDS® 33 34 52 18
338 | 23 A 14 Ennbia 4 | 7 28 21
34 26 r 19 BAGBN KNZ 18 18 50 32
Nolpwén
35 67 A 44 |Avanvevotikol oign/ 9 11 23 11
ARDS®
H3N2/
36 71 A 23 ARDS® 10 12 23 10

APACHE Il Acute Physiology and Chronic Health Evaluation Il, ARDS oUvSpouo ofelaG avamveuoTiKAg

Suoyépelag, CABG aoptootedaviaia mapakaudn, LOS Sidpkela mapapovng, MV unxovikog asplopoc , A

avépag, ap aod aplOuog acbevr, I yuvaika, KNI Keviplkd veuplkd cuotnua, MEG povAada eVIATIKAG

Bepamelog, Uty LETEYXELPTIKA,

XAT xpovia amodpaKkTIKf TVEULOVOTIAOELa

@ ARDS 1 w¢ SLayvwon eloaywyng i Kata tn nopauoviy otn MEG

BX&Bnkav oto follow up
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1" ektipunon (n=36)

Katd tnv mpwtn ektipunon,

N OPXLTEKTOVIKA Tou Umvou Xapaktnplotnke amd ¢ucloloyikn

anodotikotnta Umvou, uPnAd mocootd tou N1, xapunAd mooootd twv N3 kat REM otadlwv kat

uPnAos Seiktn adunviong (KaTakePUATIOUOG UTtvou, SFI) kaBwg kat utoanvoiko Seiktn (AHI) (Mivakog

9)

Nivakag 9. Meléteg UTvou Kal motdtnta {wn¢ otnv 1" ektipnon(n=36)

‘OMot oL aoBeveig AHI215 AHI<15 Twn p
Xpovog kataypadng (Aemta) 376 (334-401) 391 (361-415) 361 (307-377) 0.77
SE, % tou TST 70.4 (51.1-79.7) 75.2 (55.5-85.9) 64.5 (46.2-70.4) 0.12
N1, % tou TST 27.3 (18.7-51.9) 28.7 (19.3-59.5) 24.8 (18.3-34.4) 0.36
N2, % tTST 47.4 (38.9-61.8) 45.1(31.7-66.9) 50.1 (45.4-57.5) 0.43
N3, % of TST 4.8 (0.0-14.3) 2.9 (0.0-7.7) 7.9 (4.4-15.9) 0.11
REM, % tou TST 7.6 (0.8-15.9) 2.3(0.0-12.7) 13.5 (6.0-16.2) 0.12
SFI, yeyovota/wpa 9.0 (5.1-15.5) 12.7 (9.1-21.8) 6.4 (3.8-8.2)* <0.01
AHI, yeyovéta/wpa 18.5 (6.0-27.8) 25.5 (20.2-30.2) 5.0 (3.3-6.3)* <0.0001
Sa02<90%, Aemta 1.1 (0.0-19.5) 6.2 (0.7-37) 0.0 (0.0-1.9)* 0.01
EAdxLoto Sa0z, % 88 (79-91) 82 (73-89) 91 (86-94) <0.01
ESS 5.0 (3.0-8.0) 5.5 (3.0-8.0) 4.5 (2.0-6.0) 0.21
PC tou SF36 37.6 (28.6-50.8) 31.5(22.4-39.8) 47.4 (38.1-61.5)* 0.01
MC tou SF36 45.0 (32.1-65.5) 40.6 (32.9-54.2) 60.9 (33.3-72.3) 0.17

OL TLUEG glval Stapeool (SloTeTaptnUopLlako UPog)

AHI unoamnvoikog 6eiktng, ESS KAlpoka Huepriowag YmvnAiag Epworth, MC uxikrp oUvBetn

BaBuoAoyia, PC cwpatik ouvOetn Babuoloyia, REM otadio taxéwv opBaAuLkwy Kvioewv , Sa02

Kopeouog 02 oto aptnplokd aipa, SE amoteAeopatikotnta Unvou, SF-36 short form 36-Item Health

Survey, SFI 8elkTng KataKepUATIOMOU Tou UTvou, TST GUVOALKOG XpOVoG UTVoU
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*ITATIOTIKA onpavtikn Stadopd amd AHIZ15 yeyovota/wpa (p <0.05)

29 amnd toug 36 aobeveig (80,6%) emedetav AHI mavw amo 5 yeyovota ava wpa UTIVOU, EVw 0TouG 22
ano autoug, mapatnerndnke AHI 215 yeyovota/wpa. (ewova 15). MelKTd i opulyws amoppoKTIKa
yeyovota cuvéBnoav oe 28 aobeveig, evw o €va acBevr], LOVO KEVIPLKEG ATIVOLEC TtapaTnEnRonkav (
no 6 otov Mivaka 8). toug aoBeveig pue AHI 215 yeyovota/wpa, o SFI Atav onuavtikd ueyaAUTepog
arno o,tL otoug aoBeveig pe AHI <15 yeyovota/wpa (mivakag 9). Emiong otoug acBeveic ue AHIZ15
yeyovota/wpa, n dtdpkela UTvou pe Sa02 <90% rTtov GNUAVTIKA LOKPUTEPN Kol 0 eAdxlotog Sa02
ATov XapnAOGTEPOG Ao TIG OVTIOTOLXEG TIUEC oToug aoBeveig pe AHI <15 yeyovota/wpa (mivakag 9).
Ta BOCIKA XOPOAKTNPLOTIKA TWV 00OEVWY, OL NUEPEG INXAVLKOU AEPLOUOU, N SLAPKELD TTAPAOVA G OTN
ME® Kol OTO VOOOKOUEIO KOl TO TECT TIVEUUOVLIKAG Aeltoupyiag dev Slédpepav avAapeca OTOUG
aoBeveic pe AHI 215 kot <15 yeyovota/wpa (mivakag 10). H moAamAn avdAuon maAwvépounong
anokdAuPe to Acute Physiology & Chronic Health Evaluation Il (APACHE Il) wg tn pévn petaBAntn
TIOU OXETLOTNKE OPVNTIKA WE TNV amoSoTIKOTNTA Tou Umvou. H AoyloTik availuon maAwvépdunong
£6e1€e OTL Kavéva amo Ta XOPOKTNPLOTIKA Twv acBevwv dev mpogPAede tnv Umapén tou AHI> 15

yeyovota/wpa evtdg 10 nuepwv amo tnv €€060 oo To VOCOKOUE(O.

15 +
14 -
13 -
12 -
11 -
10 -

@uotoioyikol Hra MEtpLa ZoPapn

[s]
1

ApLBuog acBevwv

Ok M WBEU OO~
1

Ewkova 15. AplBuog aoBevwv tafvounuévog pe Baon tov umoarnvoiko deiktn (AHI) wg dpuctoloyikol
(AHI<5 yeyovota/wpa) 1 emdeikviovtag fra (AHI =5 kat <15 yeyovota/wpa), LEtpla (AHI 215 kat
<30 yeyovota/wpa) kot cofapr (AHI =30 yeyovéta/wpa) umvikn dnvola (Statapayr avamvor Katd

Tov UMvo).
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Nivakag 10. Baolkd XopaKTnpLoTkd Kal SoKLUaoleg mveuLovLIKA G Aettoupylag otnv 1" ektipnon

‘OMot oL aoBeveig AHI>15 AHI<15 Twn p
HAwdia, tn 54.5 (39.3-65.5) 58.5 (47.0-66.5) 44.0 (23.8-53.5) 0.06
Avépac/Tuvaika 20/16 14/8 6/8 0.31
BMI, Kg.m2 27.5 (24.8-31.0) 28.5 (25.3-31.0) 25.5 (24.0-30.5) 0.22
APACHE II 16.5(12.8-22.0) 15.0 (12.3-20.8) 19.0(13.3-22.8) 0.49
JTuvoonpotnteg, vat/oxt 25/11 16/6 8/6 0.15
Huépeg otov MNXOVLIKO 9.5 (4.0-18.3) 9.5 (4.3-18.5) 9.0 (4.5-16.8) 0.88
0EPLOUO
Mapapovi otn MEBG, nuépeg 11.5(7.8-22.0) 11.5(7.3-22) 11.5(9.0-20.3) 0.96
Mapapovh 6To VOoOKOUE(o, 31.5(21.8-50.5) 35.0 (20.5-54.8) 27.5(23.3-47.3) 0.65
NHEPES
Mapapovh oTo VOOOKOUELD 11.5 (8.8-28.5) 13.0(10.0-33.8) 10.5 (8.3-17.8) 0.30
META T MEO, nUEPES
FEV1, % mtpofA 80 (60-94) 77 (58-97) 81 (66-97) 0.73
FVC, % TipoPA 82 (74-100) 78 (74-103) 86 (75-100) 0.82
AFEV1/FVC 78 (71-83) 77 (67-80) 82 (78-84) 0.19
“TLC, % mpoPA 89 (83-102) 89 (82-94) 92 (86-103) 0.57
%RV, % TtpoA 103 (77-123) 105 (76-128) 100 (79-122) 0.86
“FRC, % 1pofA 91 (87-111) 91 (81-107) 98 (89-113) 0.36
“MIP, % TtpofA 56 (43-64) 57 (53-65) 51 (32-64) 0.64
“MEP, % mpofA 45 (38-51) 43 (39-61) 46 (36-50) 0.72
TLCO, % mpoPA 77 (51-84) 76 (46-84) 79 (61-84) 0.56

OL TWEG elval Sldpeool (SlateTaptnuopLlako eVPoC)

AlH untoanvikog 8€wktng, APACHE Il Acute Physiology and Chronic Health Evaluation Il, BMI &giktng

palag cwpatog, ICU MEO, , FEV1 SuVOLKOG EKTTIVEUOTLKOC OYKoG o€ 1 dsutepbdAento, FVC Suvapikn
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{WTIKA XWPNTKOTNTA, FRC AEITOUPYLKN) UTOAEUTOUEVN XWPENTIKOTNTA, MEP LEYLOTN EKMVEUOTIKN
Tiieon, MIP U£yLoTn ELOTIVEVUGOTIKA Ttieon, mpoBA. mpoBAemouévou, RV umolenopevog 6ykog, TLC oALkn

{WTIKN XwpNTKOTNTA, TLCO SLaXUTIKN LKAVOTNTA TOU Vel uova yia To povoeibio tou avbpaka
“OL Sokipaoieg mveupoVIKNG AetToupylag avadépovtal o 24 aoBeveig

*OTATIOTIKG ONUAVTIKA Sladopd amd Thv mpwTn HEAETN UTvou

To SF-36 amokdAupe OtL Ta TPOdIA UYELOG TWV OKOP TWV OXTW UTIOKALUGKWY HATOV CNUOVTKA
XounAotepa and ekeiva Tou GpuoLloAoylkou MANBuopoU (elkova 16). H cwpatiki kat Yuxikry cOVOeTn
BaBuoloyia tou SF-36 (Hécog 6pog Twv Pabuoloylwv TwV 4 UMOKAMAKWY TWV CWUOTIKWY Kot
VONTIKWV CUVIOTWOWYVY, avtiotolya) ATav XapnAotepeg otoug acBeveic pe AHI 215 yeyovota/wpa amno
0,TL otoug aoBeveic pue AHI <15 yeyovota/wpa, n dtadopd va ival OnUavTiKr KOVO yLa T CWHOTIKA
cuviotwoa (mivakag 9). Kapia oxéon 6ev mapatnpndnke avapeoa otoug Seikteg ofuyovwong Kotd
Tov UTvo (Sa02<90% kot tov ehdytoto Sa02) kal otn cwuatikh kat Puxikn ovvBetn Baduoioyia Tou

SF-36.

100 ~
90 -

80 - M 1n ektipnon
70 M Yyiic mAnBuouog

260 -

30 -

10 -

PF RP BP GH VT SF RE MH

Ewkova 16. SF-36 otnv 1" ekTiunon cuykpLTiKA pe Tov ducLoloyko AnBuoud. To mpodih vyeiag Twy

OKOpP OO TIG 8 UTIOKATNYOPLEG ATV ONUAVTIKA XOUNAGTEPO Ao O,TL 6TOV GUGLOAOYLIKO TTANBUGLO..
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BP owpatikog movog, GH yevikiy uyela, MH (uxikn uvyeia, PF ocwpoatik Asttoupyia, RE
ouvaleOnuaTkog pohog, RP cwuatikdg polog, VT {wtikdtnta, SF Kowwvikny Aettoupyia, SF-36 short

form 36-Item Health Survey

Nivakag 11. HAektpoSiayvwotikd (ED) teot kat umoamnvoikog deiktng otn 1" kot 2" ektipnon (N=11)

Ap AcO HAeKtptt)E{S(Lj:y(vl(;)ctLKd HAEKtpc;z;oi\(g\zi(;)oan AHI (1) AHI (2)
13¢ + + 36.3 -
23 - Aev €ywav 13.7 4.6
25 - Agv €ywav 4.6 8.6
27 + + 254 19.6
298 + + 18.7 20.6
31Y + Agv €ywav 6 -
32 + - 4.8 3.9
33Y - Aev gywvav 4.6 -
34 + + 2.4 0
35 + + 45.9 61.1
36 + + 325 6.7

AHI urtoanvoikdg Seiktng, + Betikd eupnuata ya puomnddeia kat/f moAuveuporndbeia tou Bapéw , —
ducololoykad NAEKTPOSLAYVWOTIKA TECT, SV €ylvav: eite EMELSH TA MPWTA NAEKTPOSLOYVWOTIKA TECT
ntav puololoyika eite ylati xabnkav oto follow

9apvnOnke tn 2" peAétn UTIVOU

8a0Bevng pe moBoloyikh Aettoupyia Tou yevELOYAWOOIKOU 0TV TIPWTN EKTIUNON Kot GUGLOAOYLIKH OTN
2" extipunon

¥xabnke oto follow up

Ta nAektpoduololoyilkd teot mpaypatonoidnkav oe 11 acBeveig kol otoug 8 amd autoug (73%)
napatnpibnkav supAuata cuppatd pe moAuveupomddelo kai/fp puomdBela (Mivakoag 11). O
YEVIOYAWOOLKOG UG EEETAOTNKE LOVO O 5 aoBeveig emeldn oL UTIOAOLTIOL 6 £lXAV OXETLKI) QVTEVEELEN

yloL TO TEOT KAl € £vay amod autoug Bpédnke maboAoyikod (20%).
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Aeltepn ektipnon (n=29)

JUYKPLTIKA LE TNV TIPWTN UEAETN UTIVOU, 6 MAVEC LETA TNV £€€080 amtd TO VOGOKOUELD, N APXLTEKTOVIKN
Tou Umvou elxe PeAtiwBel, onwg avadelkvieTal and Tn onUAvIK avgnon tou otadiou N3 kat Tn
peiwon tou AHI (Ewova 17 kai 18, mivakag 12). Av kal ot Seikteg ofuyovwong BeAtiwbnkav, n
Stadopd dev ATav onuavtikr. OpwG, TOPOUOLA E TNV TTPWTN EKTIUNGN, 0 UTIVOC XOPOKTNPLOTNKE amod
oxetikd uPnAdé N1 kat xapnAoé REM otdadia. Ol SE kat SFI 6ev dAhagav avapeoa ot U0 PENETES
Unvou (mivakag 12). YIpXe MLOL OPKETA ONMAVILKA YPAUULK OUCXETLON avdpeca otov AHI otnv
npwtn Kot 2" peAétn unvou (Ewkova 19). O aocBevig mou eméSeLEe KEVIPLKEG ATIVOLEG KATA TNV TPWTN
UeAETN Umvou BewpnBOnke GUOLOAOYIKOC 6 UAVEG LETA TV ££060 amo TO voookopeio. Ao toug 20
avapeoa otoug 29 aoBeveic (69%) mou gudavicav AHIZ15 yeyovota/wpa otn mpwtn PeAETn UMvou,
ol 9 tafvounOnkav wg ductoloykol N pe Ama SDB 6 prveg apyotepa (p=0,001) (Zxnua 20). Ano
toug 9 aoBeveic mou eixav Ama SDB (AHI<15 yeyovota/wpa) otnv mpwtn ektipnon, ot 7
talvopnbnkav wg puotohoyikoi (AHIL5 yeyovota/wpa) otn deltepn ektipnon (p=0,015) (Ewkova 20).
‘OMot oL acBeveig ou eixav ESS210 otn mpwtn eKTipnon elxav anotéAeopa KAtw amno 10 otn deutepn
(Nivakag 12, Ewova 21). MNapdAa outd, S6ev umnpxe kKapio oxéon avdpeoa otnv allayf oTLG

petaBAnTtég Tou Umvou Kot ekeivng tng ESS.
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1%sleep 2 sleep 1% sleep 2" sleep
study study study study

Ewkova 17. AToulka SeSopéva TNG OPXLTEKTOVIKAG Tou UTtvou otn 17 kat 2" pelétn Umvou. KaBe
XPWHATIOUEVN ypappun SnAwvel éva Eexwploto acbevr). OL Slapeoeg opadIKEG TIUEG amelkovilovtal

ME Halpa TETpAywva.

TST ouVOALKOC XpOvog Umtvou, Sleep study pelétn Unvou, REM otadio taxéwv opBaAUKWY KLVHOEWV
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*ITATIOTIKA onuavtikn Sladopd amd Tnv mpwtn LEAETN UTvou

80 ,
70 ,
60 ,
50 |

40

AHI (events/hour of sleep)
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1tsleep
study

2Mdsleep
study

Ewkova 18. Atopikd Sedopéva tou umoarmvoikoU OSeiktn otn 1" kat 2" pehétn Umvou. KdabOe

XPWHATIOUEVN YpaUUn SnAwveL éva Eexwplotd aoBevr). OL SLAPECEG OUABIKEG TIUEG amelkoviovTal

ME Halpa TETPAywva.

AHI urtoanvoikog Seiktng, events/hour of sleep yeyovota/wpa UTvou, Sleep study pelétn UTvou,

*ITATIOTIKA onUavtikn Sladopd amd TnV mPpwTn LEAETN UTIVOU

Nivakag 12. MeAéteg Umvou Kat olotnTa {wng otnv 1" kal 2n ektipnon(N=29)

1" extipnon 2" extipnon T p
Xpovog kataypadng (Aemtd) | 379 (327-406) 353 (386-409) 0.06
SE, % tou TST 70.3 (46.8-78.9) | 63.5(54.7-77.7) | 0.36
N1, % tou TST 29.0 (20.0-59.5) | 29.7 (16.7-60.5) | 0.15
N2, % tou TST 46.9 (34.4-62.1) | 49.2(39.9-57.5) 0.96
N3, % tou TST 4.2 (0.0-12.5) 9.8 (3.0-20.4)* 0.01
REM, % tou TST 7.1(0.5-17.3) 9.0 (4.2-12.3) 0.68
SFl, yeyovota/wpa 9.8 (7.7-21.2) 13.7 (9.5-18.7) 0.63
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AHI, yeyovéta/wpa 21.5(6.5-29.4) | 12.8 (4.7-21.9)* 0.01
Sa02 <90%, Aemta 3.2(0.0-31.7) 1.6 (0.0-12.9) 0.32
EAdxLoTo Sa02, % 84 (77-91) 88 (83-91) 0.07
ESS 5.0 (3.0-8.0) 4.0 (3.0-6.0) 0.05
PC tou SF36 35.5(19.4-48.9) | 54.0(29.6-79.8)* | <0.001
MC tou SF36 43.5 (28.7-63.3) | 54.3 (40.3-87.3)* | <0.01
BMI 28.0 (24.5-31.0) | 29.0 (26.0-32.0)* | 0.02

AHI unoamnvoikog 6Seiktng, ESS KAlpoka Hpepriowag YmvnAlag Epworth, MC Yuxikrp oUvOetn
BaBuoloyia, PC cwpatikh ouvOetn Pabuoloyia, REM otdbio toxéwv opOalukwv Kivoewv , Sa02
Kopeopog 02 oto aptnplakd aipa, SE amoteAecpatikotnta Unvou, SF-36 short form 36-Item Health

Survey, SFI 8elktng Katakeppatiopol Tou UTvou, TST GUVOALKOG XpOVoG UTVoU

*ITATLOTIKA onpavtikn Stadopd amd 1M ektipnon

| y=0.837x-0.746, r=0.80, p<0.001 7

90

AHI (events/hour): 2" sleep study

0o 3 10 20 30 40 50 60 70 80 90 100

AHI (events/hour): 1 sleep study

Ewkova 19. 3xéon avAapeoa oTov UTIoaTvVolko Sgiktn mou mpoékuPe otn 1" kat 2" peAétn umvou. OL

paupot kUkAol SnAwvouv acBeveic otoug omoloug o deiktng palag cwpatog av€nbnke amod t 1" otn
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2" pehétn Umvou [ta voupepa Seixvouv TV avénon oto beiktn palag cwpatog o kABe acbevn,
Sidpeon Tl avénong 3(2-5) kg/ m?). Tuvexrc ypaupr; ypaupf maAvSpounonc. AlaKeKOUpEvn
YPOUUA; Ypauun Tautomoinong. To PéAog umodelkvUel €va  aocBevr pe TOAU  XOopnAn
QmOTEAEOATIKOTNTA UTVOU Katd T 2" pehétn Umvou (6,8% tou cuvoAlkol xpdvou Umvou, 28 Aemtd)

KOBLOTWVTOG TOV UTIOAOYLOO TOU UTIOAMVOIKOU SELKTN o€ auTo Tov acBevr) avaglonioTto.

e el
WD
| |

Vv
=
(@]

|

AHI urtoanvoikog deiktng, events/hour of sleep yeyovota/wpa Unvou, Sleep study pelétn UTvou
B1n ektiunon
B2n extipnon

QualoAoyikol ‘Hra Métpla 2oBapn

AplOuoc acBev
ORLPNWEAUITO N0 W
| | |

Ewkova 20. AplBuog aoBevwv (ouvoAkd 29) mou taflvoundbnkav pe BAcn tov umoanvoikd Seiktn
(AHI) wg puaotoloyikoi (AHI<S yeyovota/wpa) i emdsikvuovtag Ara (AHI 25 kot <15 yeyovota/wpay),
pétpla (AHI 215 kou <30 yeyovota/wpa) kat coPapr] (AHI =30 ysyovota/wpa) umvikhy dnvola

(Statapaxn avamvong kata tov Umvo) otn 1" kat tn 2" extiunon.
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10 -

ESS 1st ESS 2d

Ewova 21. KAipaka nuepriotag umvnAiog katd Epworth (ESS) twv aoBevwyv otn 1" kat 2" ektipnon.
KaBe xpwpotiopévn ypapup SnAwvel éva fexwplotd aoBevr). OL SLAUECEC OPOSLKEG TIUEC
amnelkovifovtal pe Houpa TETPAYWVAL.

* ITOTLOTLIKA onpavTikh Stadopd amno tn 1" peAétn unvou

Av kat n oldtnTta {wng PEATLWONKE ONUAVTLKA, EUELVE KATW oo To GUGCLOAOYLKO o OAa Ta emtineda
(rmivakag 13). Aev untipxe kopia oxéon avdapeoa otnv arlayrn otn molotnta {wh¢ amod t 1" otn 2"
EKTIUNON KO €KEIVNG TNG OPXLTEKTOVIKNG UTIVOU, CUMMEPIAAUBAVOUEVWY TWV SEKTWY 0EUYOVWONG

KOTd Tov UTvo.
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Nivakag 13. SF-36 otn 1" kat 2" ektipnon(n=29)

N=29 1" extipnon 2" extiunon Twn p
PF 30 (10-50) 55 (25-80)* <0.01
RP 0 50 (0-100)* <0.0001
BP 41 (21-64) 72 (41-100)* <0.01
GH 57 (45-67) 55 (37-67) 0.20
VT 45 (35-65) 55 (45-80) 0.12
SF 38 (25-63) 63 (50-100)* 0.02
RE 0 (0-100) 67 (0-100) 0.09
MH 56 (48-76) 72 (52-80) 0.08
PC 36 (19-49) 54 (30-80)* <0.001
MC 44 (29-63) 54 (40-87)* <0.01

BP cwuaTKOG movog, GH yevikn vyeia, MC Yuxikn ouvBetn Babuoloyia tou SF-36, MH (uxikn uyela,
PC owpatikr) oUvOeTn cuvictwaoa Tou SF-36, PF cwuatikn Asttoupyla, RE cuvaloBnpatikog polog, RP

CWHATIKOG pOAOG, VT Lwtikotnta, SF Kowwvikn Asttoupyia, SF-36 short form 36-Item Health Survey

* ITATLOTLIKA onpavTikh Stadopd amo tn 1" ektipnon

Tol TEOT TMVEUMOVIKNAG Asttoupylag ektiundnkav otoug 19 amod toug 24 aobevei¢ otoug 6 HVEC.
JUYKPLTIKA [E TNV TPWTN KTLUNON, N UEYLOTN €lOTVeUOTIKA Tiieon (MIP) Kal n HEYLOTN EKTIVEUOTIKNA
niieon (MEP) elxav au€nBel onuavtikd oTOUGC 6 MAVEG, TAPAUEVOVTAG OUWG KATW amo To
nipoPAenopevo dpuctoloyiko (Mivakag 14). SUVOALKA OTOUC 6 VEC, O TIVEUHLOVLKOG OYKOG £ixe auénBel
UE TN UETOPBOAN VA ONUELWVETOL WG CNUOVTLKA HOVO yla TNV OALKA TIVEUUOVLKA Xwpentikotnta (TLC).
(Nivakag 14). Aev umtrpxe Kauio oxéon avapeoa otnv allayn oTLG LETAPBANTEG TWV TECT MVEUMOVIKAG

Aewtoupylag Kat eKelvnG TNG OPXLTEKTOVLKIG UTIVOU.
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Nivakag 14. Aokipacieg VeV HOVIKAG Aettoupyiag otn 1" kat 2" ektipnon (n=19)

N=19 1" ektipnon 2" gktipnon Twn P
FEV1, % mpofA. 77 (57.5-87.5) 78 (64-102.5) 0.09
FVC, % mpoBA. 77 (73.5-93.5) 85 (72-106) 0.14
FEV1/FVC 77 (68.5-83.5) 77 (69.5-81) 0.09
RV, % mpoPA. 105 (77-123) 111 (83-133.8) 0.18
TLC, % mpoPA. 89 (83-102) 98.5 (84.5-107.3) * 0.02
FRC, % mpofA. 91 (87-107) 97.5(79-122.3) 0.76
VCmax, % mpofPA. 82 (77-91) 83 (74.3-108.3) 0.28
TLCOc, % mpoPA. 77 (48-94) 80 (63-105) 0.06
KCOc, % mpoPA. 92 (73.5-107) 96 (84-118) 0.22
MIP, % mpofA. 55 (34.3-63.8) 73 (53.5-81.5) * <0.01
MEP, % TtpofA. 42.5 (38.3-50) 55 (41-64.5) * 0.02

OL TWEG elval Slapeool (SlateTaptnopLlako eUPOC)

FEV1 SuvaulkOg EKMVEUOTIKOG Oyko¢ o€ 1 Seutepolemnto, FVC duvauikn {wtikr xwpntikotnta, FRC
Aewtoupylky UMOAELMOpEVN Ywpntikotnta, KCO cuvieleotn¢ petadopd¢ yla to povoEeiblo Ttou
avBpaka, MEP HEYLOTN E€KTIVEUOTIKN Tiieon, MIP UEYLOTN ELOTIVEUCTIKA Tileon, RV UMOAEMOWEVOG
0yKkoG, TLC oAkr TwTIKA XwpnTkotnta, TLCO SLaUTIKA LKAVOTNTA TOU TveUpova yla To povoEeiSio

Tou avBpaka

npoBA. mpoBAsmougvou

*OTATIOTIKG ONUAVTIKA Sladopd amd Thv mpwn HEAETN UTvou

Y& €va aro Toug 8 aoBeveig mou eiyav maboAoylkd nAektpodUGLOAOYLKA TECT OTNV MPWTN EKTIUNON,

g€étaon enavektipnong dev nmpaypatonotndnke (xabnke otnv mapakoAouBnon) (Mivakag 11). Itn
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Seltepn ektipnon ta NAekTpodUGCLOAOYIKA TEOT CUVEXLOAV va eival maboloykd oe 6 amod toug 7
aoBeveig mou peletnOnkav, evw o€ éva acBevr) ol avwpaAieg amokataotabnkav MARpwG. Av Kot
nopatnpnOnke MARPNG avaktnon Tng Aertoupylog Tou yeveloyAwoolkoU MU otov acBevr) mou
BewpnBnke maboloywkr] otnv mpwtn ektipnon, o AHI mopépewve mavw oamd 15 yeyovota/wpa
(Mivakag 11). Autdg o acBevrc avénoe to Seiktn pdlog owpatog (BMI) katd 8kg/m?, mAnpwvrtog ta

KpLTrpLa ylo voooyovo mayuoapkia otn SeUtepn ektipnon.

Zulitnon

Ta kUpLa guprpaTa TG HeAETNG Hag sival ta akdAouBa: 1) otoug emiljoavieg ano Bapld vooo Xwpig
unepkamnvia Kot urtofuyovaiuia, evtdg 10 nuepwv and tv £€€060 amd to VOoOoKOoUE(o, N moLdtnTa Tou
Umvou Atav ¢twyr xapaktnplopevn and cofapr Slatopoyr TNG APXLTEKTOVIKAG TOU UTIVOU Ko
EKCECNUOOUEVN Slatapayr avamvor g KATd Tov Unvo, Kuplwg anodpakTikol TUTIOU Tou o€ 61% twv
acBevwv tafvoundnke wg pétpla ) cofapr (AHIZ15 yeyovota/wpa). 2) Av Kal 0TOUG 6 UNVEG UETA
v €€060 amd To VOOOKOUE(D N TOLOTNTA TOU UNMVOU TTAPEUELVE OXETIKA GTWYXI), CUYKPLTIKA UE TV
TPpWTN MEAETN Umvou, mapatnprdnke onupaviiki PeAtiwon oto otadio N3 kat otov AHI, pe
QTIOTEAECHA ONUAVTLKA TteplocoTepol aoBeveic va taflvounBouv wg puctoloyikol 1 pe Ama SDB. 3)
av Kat n ototnta {wng BeATlwOnKe 0ToUG 6 UAVEG, CUVEXLOE VO Elval KATWTEPN ATO TO GUGLOAOYLKO.

4) Aev uTPXE KaUla ox€on avapeoa otnv aAlayr otnv molotnta {wNng Kal ekelvng Twv Slatapayxwv

UTvou.

H ¢twyn mowotnta Umvou Katd tnv ££060 and TO VOOOKOUEID OTOUG aoBeveic HaG TMapousoLalel
TIOAEG OMOLOTNTEG UE eKElveG TOU TapaATNPNONKAV Of W KATOOTOAMEVOUG PBAPEWG TIACYOVIEG
aoBevelg, pe TNV KUpLa Stadopd va elval N XapnAOGTEPN AMOTEAECUATLKOTNTA UTVOU KoL N KOTdpynon
TOU KLpKASLou pubuou kata tn Bapld voco [54,55]. Av KAl OTOuG 6 WAVEG META TNV £€€060 amMo TO
VOoOKopElo, To N3 otadlo aufnbnke onUaVTKA, N MOLOTNTO TOU UMVOU MapEUELvE dTwyn Ue unAo
Tooooto tou N1 kot xapnAo tou REM otadiou. Tuvendyetal OTL ot emljocavieg ano Bapld voco
ETUOELKVUOUV TIAPATETAUEVN HaKPOTIpOBeoua dtwyn moldtnta Umvou. Eboocov to REM eival To mio
QITOKATAOTATLKO 0TASL0 Umvou [56], urtebBuvo pall pe AAeG avwTepeg eyKeEDAALKEG AELTOUPYLEG YL
TO OXNUOTIOMO TNG HMVAUNG, N $Twyn Tolotnta UTMVOU (0WG CUVELOPEPEL OTN HOKPOTPOBeoun

yvwolakr Suchettoupyla ou mapatTnpeital o€ AuToUg Toug aoBevelg.

To elpnua pag OtL N peydAn mAsoPndia twv emilnodviwv amod Papld VOGO TIOU XPELACTNKAV
SLOoWANVWON KoL UNXAVIKO OEPLOMO yla TNV UTIOOTAPLEN TOU OVATVEUOTIKOU GCUGTHMATOC Ylo
TouAdyLotov 48 wpeg Kata Tn StdpKela mapapovng otn MEG napouaotalouv anodppaktiky SDB evtog
10 nuepwv amd Vv €060 amd TO VOOOKOUElo, av Kal Kawvolpylo, Sev eivol ampoodoknto.
Mpoodateg LeAETEG €xouv Seifel OTL TEooeplg maBoducLOAOYLKOL LNXAVLOOL, AELTOUPYWVTAG LOVOL 1)

og ouvbuaopo, obnyolv oe anodpaktika yeyovota [12,57]. Autol elvat ot akdhouBol: 1) avénuévn
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SlataootnTa Tou avwtepou agpaywyol (auénuévn mabntiki Kpltlk Tieon oUYKAEONG Twv
aVWTEPWV aepaywywv [58], 2) uPnAo xnuko loop gain (auénuévn evalobnoia tou aeplopol ota
XNUka epebiopata) [57], 3) xapnAog ouddg adumviong (apumvion cupPaivel o xapnAotepn
£LOTIVEUOTIKA TipooTtdBela) [59] kat 4) xaunAr amdvtnon twv SLaocToAéwv HUWV Tou papuyya (Kupiwg
TOU YeVELOYAWOOLKOU HUOC) O apvntTikn Tieon tou ¢dpuyya [60]. H PBapld vooog umopel va
EMNPEACEL APVNTIKA OAOUG QUTOUG Toug TaBodpuaLloAoyLlKOUG UNXAVIOUOUG Yo dtddopoug Adyoug.
Mpwtov, n popdoloyia KalL oL mMaAdNTIKEG LOLOTNTEG TWV AVWTEPWY OEPAYWYWV UMOPOUV va
tporomnolnfolv Aoyw NG £vOOTPAXELOKAC SLACWAAVWONG, TOU OLWOAUATOC TWV LOTWV Kol TwV
XOUNAWV TIVEULOVIKWY OYKWV. Agutepov, n Sléyepon Slddopwv MVEUHOVIKWY UTIOSOXEWV AdYw TNG
ermubLopbwtikig Stadikaoiag amd tov TPAUMATIONG Tou TveUpova, o€ cuvSuaopd He To SLAPECO
TIVEUHOVIKO oldnua Kot Toug XaunAoUg MVEUUOVIKOUG OYKOUG UIopoUV va au€noouv To XNuLKo loop
gain mpokoAwvtag aotabr avamvor , évav KoAd ovoyvwpLoUEVO LNXAVIOUO YLO TA amopPaKTLKA Kt
KEVTPLKA OXETWOMEVA e Tov UMvo yeyovota. Tpitov, n ¢twyn moldtnta Umvou Twv acBevwv pag
xapoktnpllopevn and moAl uPnAd mocootd tou N1 otadiou Ba pmopoloav va ennpsedcouv Tov
ou86 adumviong. Meléteg €xouv beifel 6Tl 0 ouddc adUnviong eival 37% xapnAotepog oto N1
OUYKPLVOUEVOC e Ta N2 kat N3 otadia kat auth n peiwon pmopel va cUPPBAAAEL otnv augnuévn
enintwon SDB [61]. TéAog, n UTapén aduvauiog oxeTllopevng Pe Tn MEO UMOpPEL VO EMNPEACEL TOUG
Staotoleic pveg tou pApuUYYA, CUYKEKPLUEVO TO YEVELOYAWOOLKO, HELWVOVTAG TNV OMOKPLON TWwV
HUWV OTNV apvntikh ev8oauliki Tiieon tTwv aspaywywv [62]. MNapatnproape OtL g éva omd Toug
Tévte aoBeveig mou e€etdotnkay, N cUCTIACH TOU YEVELOYAWOOLKOU MU NTAV MELWMEVN EVW OE 8 amo
tou¢ 11 aoBeveic dpavnkav supnuata cuppatd e moAuveupopuondBbela. EMUTAEOV, Ol HUELWUEVEC
MIP kat MEP katadeikvuouv emniong puikn aduvapia oxetlopevn pe tn MEO. Av kal o aplBuog tTwv
a0Bevwv oToug omoloug mpaypatonolifnkayv ED Teot elval Ukpog yla o afloonelwTn oTaTIoTIKA
avaAuon, otnv TPWTN €&KTiHNon TEVTe amd Toug oxTw aobevel pe euprjpata ouppotd e
moAuveupopuondBela enédelfav petpla (n=2) n ocoPapn (n=3) amodpaktiky SDB. AmMo tnv AAAN
MepLa Tpelg aoBevelg pe Puololoyikd nAekTpodualoloylkd TeoT Tafvoundnkav wg dpuotoloyikol
(n=2) R pe Amua SDB (n=1). H §paoTnploTNTA TWV SLACTOAEWV LUWV UTIOPEL EMiONG va ennpeaoTel
0pPVNTLKA oo tov XapnAd oudo adumnvione. e aoBevei¢ pe cUVEPOUO AMOPPAKTIKNG ATMVOLAG KOTA
Tov UTtvo €xeL KatadelxBel Ot oL GAOUKEG apuTVIoELG avaoTENNOV TNV EUPEVOUCA EVEPYOTIOLNGON TOU
YeveloyAwoowkol pu Tépa amo tn ¢aon anodpalng (avadépetal we after-discharge), mpowbwvtag
SuVNTIKA WG ek ToUTOU TNV umotpormn tn¢ anmodpaéng [63]. Eddoov n avdppwon amd TN UUIKA
aduvapia oxetlopevn pe tnv MEO pmopel av eival ateAng akopn kat 5 £tn petd tnv €€060 amo to
VOOOKOWELO, AUTOG O UNXAVIOMOG (owg e€nyel ylatl apketol acBevelg cuvExLoav va eMLOELKVUOUV
anodpaktikr) SDB otoug 6 prveg amnd tnv £€€06o amd T0 voookoueio [64]. ELOIKEG TIOLOTIKEG UENETEG
mou va efetalouv Tn AslToupylad TWV SLOOTOAEWV HUWV TWV OVWTIEPWY OEPAYWYWV (OWG
Sleukplvioouv to poOAo TNG MUIKNG aduvapiag oxetllopevng pe T MEO otov Umvo. T€Aog, n
audotepdmAeupn | povomAsupn BAABN Tou UMOYAWOGLOU VEUPOU HETA TN SlaowAnvwon €xet

avadepOel kal autd pnopet va ennpedcel tn SDB [65]. XpeLalovtal MeEpALTEPW UEAETEG TTOU VAL
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Xpnotpormotlouv €181k peBodoloyikn mpooéyylon [12] yla va Sleukplvicouv TNV €KTacn otnv omola

oauTtol oL unxaviopot cupuBaiiouv otn SDB.

O pdéhog TG oupmadnTikng dpaoctnplotnTag wWe duvntikoU Tapdyovta mou cUUPBAAAEL otn dtwxn
noldtnta Umvou ailel oplopéva oxoAla. H Bapld vooog sival Loxupo €péBlopa Tou cupmadntkou
VEUPLKOU ouoTAUOTOC [66] Kal autd pmopei va cUUPBAAAEL og pelwpévo otadlo N3[67,68] katd tnhv
£€060 anod To voookopelo. H anuavtiki avénon oto N3 otddlo 6 ufRveg apyotepa Ba umopovace va
odelleTal LEPIKWG OE HUELWHEVN CUMTAONTLKN VEVUPLKH dpaotnplotnta. MapdAa autd n cupmadnTikn
Spaotnplétnta dev PetpnOnKe otn PEAETN A KL £T0L 0 pOAOC aUTOU TOU TTaPAYovVTa OTA EUPHUATA

pog eivat ayvwotog.

Mapopola pe mponyouueveg peAéteg [28,37,38], mapatnpriocaue OTL oL em{oavTeG anod Bapld voco
e€édppaoav pakponpoBeopa yapunAn motdtnta {whc. MNapoda autd, avtiBeta pe dAeg peléteg[28],
oUTe N owpatikn oUTe N Puxiky ouvBetn Babuoloyia Tou SF-36 oxetloTnKe Ue TIG SlaTapayeg UTVOU.
Emiong, to péyeBog tng BeAtiwong tng mowdtntog {wng otoug 6 HAVEG PETA thv £€odo amd To
VOOOKOUElO Oe oOxetiotnke He TNV TapatnpoUpevn mowdtnta Umvou. Av Kat ot Siadopetikol
oxedlaopol peleTwv pmopolv va efnyroouv tn Sladopd OVAUESA OTLG MEAETEG, N UTIOKELUEVIKNA
¢duon tou SF-36 Ba pmopovoe va eival umelBuvn yla Autd Ta Tolkida amoteAéopata. Mapopola
guprpata amokthnkav pe tv ESS, katadekviovtag OTL TOUAAXLOTOV 0 autolg Toug acBeveic, n

SDB pmopei va pn oxetiletal pe UTTOKELUEVIKA UTtVOALL.

A0 000 yvwpllouPEe TIPOKELTAL Yyl TNV TPWTN MUEAETN TOU TIPOOTTIKA OUAAEyeL Sebopéva doov
adopd TNV moLdTNTA ToU UNMVOU TWV EMI{NCAVIWY oo Bapld vooo KaTd tnv €£080 amo To VOCOKOUELD
KoL 6 pnveg apyotepa. H uPnAn enintwon SDB og autd ta U0 Xpovikad onueia sival og acupdwvia
HE TG peAéTeg Twv Lee kal ouv. kat Dhooria kat ouv, mou Selxvouv xaunAn emnimtwon SDB o€
eru{noavteg and ARDS mou peAeTnOnkav evtog 6 pnvwv kot 1 prva petd tnv £€€odo amo tn MEO
avtiotowa [32,33]. H emhoyr tou MANBUGUOU PEAETNG lowg e€nyel autég TG Sladopég. OL Lee kat
ouv peAétnoav acBeveic mou avédbepav SUOKOALEG pe Tov UMvo, evw ot Dhooria kot ocuv peAétnoav
véoug aobBeveig [6lapeon nAwkia 24(IQR 22-28)] pe moAU Alyeg i kaBohou cuvoonpOTnTES,
duaotoloyko/xapunhd BMI kat ofeia tpormik VOGO Ue TOAUGUGTNUATLKA OPYaVLKE OVETTAPKELD WG TNV
attio tou ARDS. Ao tnv aAAn TAeUpa, pla MPOod AT TTPOKATAPKTLIKA UEAETN £EETOOE MPOOMTIKA TOV
ETWMOAACUO TNG UTVIKAG ATvolaG oToug 3 HAVEG amod Tnv €€060 amod to voookopelo og 35 aoBeveig
mou ewonxbnoav otn MEO pe ofela UTEPKATIVIKI OVATIVEUOTLKA QVETAPKELX. 20% QUTWV TWV
acBevwy elxav yvwoth unokeipevn dtdyvwon OSA kat 17% ntav Aén o€ kat oikov pn eMePPATIKO
pUNxaviko aepopd (NIV) [34]. Opwg, amd auth thv opdda povo 16 aobevelg peAetiBnkav Kot o
ETMOAAOUOG coBapnG UTIVIKAG dmvolag (= 30 yeyovotwv/wpa) Atav 56% [34]. Emeldn epeic
UeAeTNOQUE LOVO aoBevelc XwpLc umepkamvia Kal uTtofalpia oe aépa SWUOTIOU, AUECN CUCXETLON
oavapeoa ot uehéteg Sev eival ediktr). Ou Solverson kal cuv XpnollomolwVTaG akTypadia Kal

EPWTNHATOAOYLA, BPAKAV LELWHEVN TIOLOTNTA UTIVOU UETA TN Bapld vOCO, TTOU CUCKETIOTNKE E
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dtwyxn molotnta {wn¢ oXeTlopevng Ke tTnv uyeia [31]. Mpodavwe oe autr) TN LEALTN, N APXLTEKTOVLIKN

Tou UTtvou Kal n SDB &gv egetdotnkav.

H peAéTn pag €XEL KATIOLOUG TIEPLOPLOMOUG. MpwTov, av Kot peAeToapue aoBevelg xwplg unepkamnvia
kot urmofaipuia kot amokAeioape acBeveig pe MPoUTAPXOUOEG SLATAPAXEG UTIVOU 1| VOO UOTA TIOU
oxetilovtal pe vPnAn enimtwon Slatapaxwy Tou UTIVOU (TIVEUUOVLKA (vwaon, VEUPOUUIKA vooruata
KTA), elval mBavd ot kdmolol and toug acBeveilg pag eixav adldyvwoto cUVSPOUO amodPAKTIKAC
UTVIKNG amvolag, &ebopévng g uPnARg emMiMTwong aUTAG tTNg VOOOU OTOUG yNnPLATPLKOUG
mAnBuououlg, elbikd ot ekeivoug pe auénuévo BMI. O emumoAacuog tou AHIZ15 yeyovdta/wpa
(uétplo mpog coPapo SDB) oto yeviko MANBuoud molkilel avapeoa o 5 £éwg 16% oToug Avopeg Kal
1,2 €wg 20% oTig yuvaikeg [4] . 2tn peAétn poag, ooBapr SDB mapatnpndnke oto 70% twv avdépwv Kal
010 50% Twv yuvalkwy , ToAU uPnAotepa amod OTL 0To YeVIKO MANBUCUO. Mapola autd, otn PeAETH
pag, n ooBapotnta tng SDB 6e oxetiotnke oUte pe TNV NAtkiot oUTe pe to BMI. EmutAéov, n onpavtikn
peiwon tou AHI mou mapatnpnRdnke otoug 6 PAVeC PeTd TNV £€€060 amod to voookoueio Eekabapa
KatadelkvUeL OTL avaoTPEPLUOL TTOPAYOVTEG TIOU OXeTI(ovtal UE TN Bapld voOoo, OMWE n MHUikA
aduvapia mou oxetiletat pe tn MEO, n petaBoAr) 0TOUC MVEUOVLKOUG OYKOUG, TO LOTLKO oidnua Twv
OVWTEPWY AEPAYWYWV Kal N Slapopdwon Twv HNXOVIOUWV EAEYXOU TOU OEPLOUOU, WUMOPEL va
CUUETEXOUV OTLG SLOTAPAXEG QVATIVONG OXETL{OUEVEG E TOV Umvo. AeUtepov, N cUpPBOAR KaBevog
and toug Téooeplg MaBodUCLOAOYLIKOUG HNXAVIOUOUG OTNV amodpaKTIK UTIVIKA ATVOLO OTOUG
0oBeveic pag dev e€etdotnke. Tpitov, ta ED teot mpaypatomnol)dnkav povo oe 11 acBeveic, Adyw
Sladopwv mapayovtwy (un Slabeouotnta tou el8lkoU TECT OTAV NTOV TIPOYPAUUATIOMEVO,
anpoBupia twv acBevwv). Ouwg motevoupe OtL e€attiog TG uPNARG emimTwong MaboAoyKwY TECT
TIou Tapatnpndnkav otoug acBeveig mou e€etdotnkav (8 otoug 11), o poAoG TNG HUIKAG aduvapiog
oXeTW{OUEVNG e Tn MEO otn SDB Ba mpémel va SiepeuvnBel eldikd oe autnv tnv opada Ttou
mAnBuouov. TéAog, Sev umnpxe voonAeudpevn opdda aobevwv ekto¢ MEO TOU va eMLTPEMEL yla

ouykploelg.

Tupnepaopata

SUMITEPUOUATIKA, €Xoupe Katadeifel OtL n mAsoPndla Twv emlnodviwv amod Bapld voco Tou
XPELAOTNKAYV SLOOWANVWON KOl HNXOVIKO O€PLOMO Yyl TNV UTOOTHPLEN TOU QVATVEUCTLKOU
CUOTHMOTOG Yl TOUAdxlotov 48 wpeg Katd tn Sldpkela mapapovng otn MEO, emédelav dtwyn
moldTnTa UTVOU Kal METPLA TTPOG coBapr] amodpaKkTikh SLatapaxn OVAmVong KAtd Tov UTIVO PE TV
€060 amo TO VOOOKOUELD. Av KOl OTOUC 6 HMNAVEC N TOLOTNTA TOU UMVOU TAPEUELVE dTwyn, N
OPXLTEKTOVIK] TOUu UTvou PBeAtiwbnke, umodelkvUovtoag OTL avooTpEPLUol TIAPAYOVIEG ToU
oxetilovtal pe TN Bapld vOoo elval PeEPLKWG UTIELBUVOL yla T dlatapayeg tou Umvou. MeAlovTikn
£€peuva amatteltal yla va Slepeuvroel tou¢ maboduoloAoylkols UnxaviopoUs Tou odnyouv o€

Slatapaxeg UTVou PETA Tn Bapld vooo.
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Abstract
Purpose: There is limited data regarding the sleep quality in survivors of critical illness, while the time
course of the sleep abnormalities observed after ICU discharge is not known. The aim of this study

was to assess sleep quality and the time course of sleep abnormalities in survivors of criticalillness.

Methods: Eligible survivors of critical illness without hypercapnia and hypoxemia were evaluated
within 10 days (1st evaluation, n = 36) and at 6 months after hospital discharge (2nd evaluation, n =
29). At each visit, all patients underwent an overnight full polysomnography and completed health-
related quality of life questionnaires (HRQL). Lung function and electro-diagnostic tests (ED) were

performed in 24 and 11 patients, respectively.

Results: At 1st evaluation, sleep quality and HRQL were poor. Sleep was characterised by high
percentages of N1, low of N3 and REM stages, and high apnea—hypopnea index (AHI, events/h).
Twenty-two out of 36 patients (61%) exhibited AHI > 15 (21 obstructive, 1 central). None of the
patients’ characteristics, including HRQL and lung function, predicted the occurrence of AHI > 15. At 6
months, although sleep quality remained poor (high percentages of N1 and low of REM), sleep
architecture had improved as indicated by the significant increase in N3 [4.2% (0—12.5) vs. 9.8% (3.0—
20.4)] and decrease in AHI [21.5 (6.5— 29.4) vs. 12.8 (4.7-20.4)]. HRQL improved slightly but
significantly at 6 months. Neither the changes in HRQL nor in lung function tests were related to these
of sleep architecture. Six out of eight patients with abnormal ED at 1st evaluation continued to exhibit

abnormal results at 6 months.

Discussion: Our study resulted in the following findings: (1) in survivors of critical illness without gas
exchange abnormalities, within 10 days of hospital discharge, sleep quality was poor characterised by
severe disruption of sleep architecture and excessive sleep-disordered breathing, mainly of the
obstructive type. (2) at 6 months after hospital discharge sleep quality remained relatively poor, in
comparison to the 1st sleep study, however significant improvement in N3 stage and AHI was
observed, resulting in significantly more patients being classified as normal or with mild SDB. (3)
quality of life improved at 6 months, however continued to be abnormal. (4) the change in quality of
life and that of sleep disturbances had no relationship between each other.

The demonstration of obstructive events could be explained by four pathophysiologic mechanisms
which are the following: (1) increased upper airway collapsibility, (2) high chemical loop gain, (3) low
arousal threshold and (4) poor responsiveness of pharyngeal dilators (mainly the genioglossus
muscle) to negative pharyngeal pressure. Although our study has some limitations, it is to our
knowledge the first one to prospectively collect data regarding the sleep quality of survivors of critical

illness at hospital discharge and 6 months later.
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Conclusions: Survivors of critical illness exhibited a high prevalence of obstructive sleep-disordered
breathing and poor sleep architecture at hospital discharge, which slightly improved 6 months later,

indicating that reversible factors are partly responsible for these abnormalities.

NepiAnyn

Komog: 3tn BiBAoypadia UTIApXOUV TTEPLOPLOUEVESG HENETEG OO0V adopd TNV TOLOTNTA TOU UTVOU
otou¢ acBeveic mou emPuwvouv Emetta and voonheia otn MEO evw bev €xelL SlepeuvnBel to Twg

e€elicoovtal oL Slatapay£g UTTVOU OTO XPOVO GTNV OUAdA AUTH TWV aoBevwv.

Mé£BoboL: ot emilicavteg anod Bapld vooo xwpig umepkarmvia Kal urtofuyovatpia mou mAnpoloav ta
KpLtrpla eTAOYNG 0TN UEAETN ekTLUnOnKkav evtog 10 nuepwv (1" ektipnon, N=36) kot evtog e€apurvou
MeETG TNV €€060 amd TO voookopsio (2" ektipnon, N=29). e kdBe emiokePn oL aocBeveig
umoBdaAlovtav o TTOAUCWUOTOKATAYPOAPIKT] UENETN KOl CUUMAARPWVAV EPWTNUATOAOYLA TIOLOTNTAG
wng. MNMARPNG AELTOUPYLIKOG €AEYXOC TOU QVATIVEUOTIKOU OUCTHMOTOC Tipaypatomnolnfnke oe 24

a00evelg Katl NAeKTPOSLAYVWOTIKA TeOT €yvay o 11 aoBeveic.

AnoteAéopata: 3TNV TPWTN €KTLUNCN TOOO n TOLOTNTA TOU UMVOou 0G0 Kal n moldtnta {wng Twv
aoBsvwyv NTav ¢twyeg. O UMvog xapaktneotav anod vPnAo nocooto N1 otadiou, YaunAo moocooto
N3 kat REM otadiou kat upnAo umoanvoiko deiktn. OL 22 anod toug 36 acBevelg (61%) eixav AHI 215
(21 amodpaktikol kot 1 HeKTOU TUMOU). Kavéva omd Ta XAPAKTNPLOTIKA Twv acBevwv
CUUMEPAOUBAVOUEVWY TWV EPWTNUATOAOYLWY TIOLOTNTAG (WG KAL TNG TIVEUMOVLIKNAG AELToupylag dev
npogPAee tnv epdavion AHIZ15. Itoug 6 HAVEG, TAPOAO TIOU N TOLOTNTA UTIVOU TIAPEUELVE HTWXN
(ubnA6 mocootd N1 otadiou kat xapnAo mMocootd REM), n apXLTEKTOVLKN TOU UTtvou BeAtuwBnke
OMw¢ KatadelkvieTal amd Tn onpavtkn avénon tou N3 otadiou [4,2% (0-12,5) vs 9,8% (3,0-20,4)] kat
N Mewon tou AHI [21,5 (6,5-29,4) vs 12,8 (4,7-20,4)]. Ta epwinuatoloyla molotntag {wng
BeAtuwOnKav onuavtikd otoug 6 pnves. OUTe n aAlayn otn moldtnta (WG OUTE OTN TIVEULOVLKN
Aettoupyla cuoxetiotnke pe TIC aAAQYEG OTNV QPXLTEKTOVIKA Tou Umvou. Ocov adopd Ta
NAEKTPOSLAYVWOTIKA TEOT 6 ATIO TOUG OXTW aloBeveic mou eiyav mabBoAoylKd TEOT OTn MPWTN eKTipnoNn

CUVEXLOQV va £XOUV TTABOAOYLKA EUPNUATO OTOUG 6 HUAVEG.

Juunepaouata: Ot eminoavieg anod Bapld voco mapouciacav VPNASG emMUMOAACUO AMODPOKTLKWY
Slatapayxwv avamvorng otov Umvo Kal GTwx OpXLTEKTOVIK Umvou kotd tnv £€obo amd to
VOOOKOLELO, Ta omola BeAtiwOnkav eAadpwe 6 LAVEG apyoTepa, KATASEIKVUOVTAG OTL avaoTpEPLuoL

TIAPAYOVTEG Elval LEPIKWE UTIEVBUVOL YLOL AUTEG TIG SLOTAPAXEG.
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Abstract

Purpose There is limited data regarding the sleep quality in survivors of critical illness, while the time course of the sleep
abnormalities observed after ICU discharge is not known. The aim of this study was to assess sleep quality and the time course
of sleep abnormalities in survivors of critical illness.

Methods Eligible survivorsof critical iliness without hypercapniaand hypoxemiawere evaluated within 10 days (1stevaluation,
n=36) and at 6 months after hospital discharge (2nd evaluation, n=29). At each visit, all patients underwent an overnight full
polysomnographyand completedhealth-relatedquality of lifequestionnaires(HRQL). Lungfunctionandelectro-diagnostictests
(ED) were performed in 24 and 11 patients, respectively.

Results At 1st evaluation, sleep quality and HRQL were poor. Sleep was characterised by high percentages of N1, low of N3 and
REM stages, and high apnea-hypopnea index (AHI, events/h). Twenty-two out of 36 patients (61%) exhibited AHI>15 (21
obstructive, 1 central). None of the patients’ characteristics, including HRQL and lung function, predicted the occurrence of
AHI >15. At 6 months, although sleep quality remained poor (high percentages of N1 and low of REM), sleep architecture had
improved as indicated by the significant increase in N3 [4.2% (0-12.5) vs. 9.8% (3.0-20.4)] and decrease in AHI [21.5 (6.5~
29.4) vs. 12.8 (4.7-20.4)]. HRQL improved slightly but significantly at 6 months. Neither the changes in HRQL nor in lung
functiontests were related to these of sleep architecture. Six out of eight patients with abnormal ED at 1st evaluation continued to
exhibit abnormal results at 6 months.

Conclusions Survivors of critical illness exhibited a high prevalence of obstructive sleep-disordered breathing and poor sleep
architectureat hospital discharge, which slightly improved 6 months later, indicating that reversible factors are partly responsible
for these abnormalities.

Keywords Mechanicalventilation - Intensivecareunit - Hospitaldischarge - Qualityoflife - Polysomnography - Sleep architecture

Background
Ch. Alexopoulou and M. Bolaki contributed equally to this work. Sleep abnormalities are extremely common in critically ill
Electronic supplementary material Theonline version ofthisarticle patients [1]. These patients exhibit a reduction in rapid eye
(https://doi.org/10.1007/s11325-018-1701-z) contains supplementary movement (REM) and N3 stages of sleep (slow-wave sleep),
material, which is available to authorized users. sleep disruption and numerous hypopneas or apneas (sleep-
disordered breathing, SDB). Thus, although the total sleep
” D. Georgopoulos time may be normal or even increased, the quality of sleep is

georgopd@uoc.gr poor [2]. Several factors such as the intensive care unit (ICU)

. - o . environment, illness severity,acute ilinessthat precipitated the
Intensive Care Medicine Department, University Hospital of .. ) A
Heraklion, Medical School, University of Crete, Heraklion, Greece ICU admission and the process of mechanical ventilation may

Sleep Laboratory, Intensive Care Medicine Department, University contribute to these sleep abnormalities [3-5].

Hospital of Heraklion, Medical School, University of Crete, Studies have shown that ICU survivors exhibit long-term
Heraklion, Greece neurocognitive impairment and a perceived reduction inthe
®  Department of Pulmonary Medicine, University Hospital of quality of life after ICU discharge [6-9]. Persistent sleep ab-
Heraklion, Medical School, University of Crete, Heraklion, Greece normalities acquired during the course of the critical illness
* Neurology Department, University Hospital of Heraklion, Medical may contribute to this poor quality of life. Although sleep
School, University of Crete, Heraklion, Greece quality after ICU discharge has been evaluated by several

EN ot
Published online: 20 July 2018 71 Springer


https://doi.org/10.1007/s11325-018-1701-z
mailto:georgopd@uoc.gr

Sleep Breath

studies, the resultsare rather conflicting [10-14]. Thisis prob-
ably due to patients’ selection bias [10-12] and the use of
methods other than a full polysomnography to assess sleep
[13, 14]. Itis worth mentioning that none of these studies have
examined the time course of the sleep abnormalities observed
after ICU discharge.

The primary aim of our study was to assess sleep-
disordered breathing and sleep architecture in survivors of
critical illness without hypercapnia and hypoxemia withina
10-day time frame, and at 6 months after hospital discharge. A
secondaryaimwastoexamine ifsleepabnormalitiesinfluence
quality of life. For this purpose, health-related quality of life
(HRQL) was reported during these periods using standard
questionnaires.

Materials and methods
Patients

The study was performed in the sleep laboratory of the
Department of Intensive Care Medicine of the University
Hospital of Heraklion. Survivors of critical illness were
screened for eligibility. Inclusion criteria were (1) age >
18 years and < 80 years, (2) the necessity of intubation and
mechanical ventilation to support the respiratory system for at
least48h, (3) Glasgow coma scale of 15 at the time of hospital
discharge and (4) life expectancy > 1 year. Patients with a
history of sleep-disordered breathing (i.e. sleep apnea syn-
drome), chronic neuromuscular disorder, chronic restrictive
lung disease (i.e. lung fibrosis) and/or psychiatric disease, as
well as patients with hypercapnia (PaCO; > 45 mmHg) and/or
hypoxemia (PaO, < 60 mmHg) on room air at hospital dis-
charge, were excluded. The study was approved by the
Human Studies Subcommittee and informed consent was ob-
tained from patients.

Study design

Eligible patients were approached and informed about the
study’s design well before hospital discharge. If the patients
agreed to participate in the study, they would be evaluated in
anambulatorysleep laboratory within 10 days (1stevaluation)
and at 6 months (2nd evaluation) after hospital discharge. At
each evaluation, the patients underwent clinical examinations
and completed HRQL questionnaires, followed by an over-
night full polysomnography (PSG). After the first 12 patients,
the protocol was modified by performing complete lung func-
tion tests. Moreover, since upper airways muscle function
plays a key role in sleep quality [15], a subgroup of patients
underwentelectro-diagnostic (ED) tests with the aim of exam-
ining the presence of critical illness myopathy and/or
polyneuropathy.
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Measurements

The HRQL questionnaires were (1) the 36-ltem Short Form
Health Survey (SF-36) to measure medical outcomes and (2)
Epworth sleepiness scale (ESS). The SF-36 survey has 36
questions and generates a health profile of 8 subscale scores:
physical functioning, role limitationscaused by physical prob-
lems, bodily pain, general health, vitality, social functioning,
role limitations due to emotional problems and mental health.
The scores onall subscales are transformed to a scale ranging
from O (the worst score) to 100 (best score). The ESS is used
to determine the level of daytime sleepiness. A score greater
than9indicatessignificantdaytimesleepiness. Bothquestion-
naires have been validated for the Greek population [16, 17].
PSG studies were performed using currentstandard record-
ing (Alice; Respironics, Pittsburgh, PA, USA) and scoring
techniques (see Online Resource 1) [18, 19]. The lung func-
tion tests included measurements of static and dynamic lung
volumes, diffusion lung capacity and maximum inspiratory
and expiratory mouth pressures (MasterLab; 2.12, Jaeger,
Wuerzburg, Germany) according to the ATS/ERS
Pulmonary Function Tests Task Force Standardisation guide-
lines[20, 21]. ED tests, consisting of nerve conduction studies
(NCS) and electromyography (EMG), were performed ac-
cording to standard techniques (Nihon Kohden Neuropack 2
MEM-7102) (see Additional file 1) [22]. ED testswere carried
outwithin 10days of hospital discharge and repeated 6 months
later, if the first ED tests were pathological [23].

Statistical analysis

Continuousvariablesarereportedasmediansand interquartile
ranges (IQR). Categorical variables are presented as percent-
ages and compared using Fisher’s exact test. Continuous var-
iables were compared with Wilcoxon and Man-Whitney tests,
as appropriate. Regression analysis was performed using the
least square method. Univariate and multivariate logistic re-
gression analyseswere used to evaluate relationships between
independent variablesand indices of sleep quality. Inaddition,
univariate and multivariate linear regression analyses were
performed with AHI as the dependent variable. A two-tailed
p value <0.05 was considered significant. For the statistical
analysis, IBM SPSS-Statistics for Windowsv.22 (Armonk,
NY, USA) was used.

Results

Thirty-six patients were prospectively studied within 10 days
of hospital discharge. After the 1st evaluation, seven patients
refused to come for follow-up and thus the 2nd evaluation,
performed at 6 months after hospital discharge, pertains to 29
patients. The majority of the patients (75%) had acute respi-
ratory distress syndrome (ARDS) either as admission
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diagnosis or during the ICU stay. Patients’ characteristics are
shown in Table 1 (see also Table S1, Online Resource 1).

First evaluation (n = 36)

At the 1st evaluation, sleep architecture was characterised by
normal sleep efficiency, high percentages of N1, low percent-
ages of N3 and REM stages, and high arousal (sleep fragmen-
tation, SFI) and apnea-hypopnea (AHI) indices (Table 2).
Twenty-nine out of 36 patients (80.6%) exhibited AHI
more than five events per hour of sleep, while in 22 of them,
AHI of > 15events/h was observed (Fig. S1, Online Resource
1). Mixed or pure obstructive events occurred in 28 patients,
while in one patient, only central apneas were observed (no. 6
in Table S1, Online Resource 1). In patients with AHI > 15
events/h, SFI was significantly higher than in patients with
AHI <15 events/h (Table 2). Also in patients with AHI > 15
events/h, the sleep time with SaO, < 90% was significantly
longer and minimum SaO, was lower than the corresponding
values in patients with AHI < 15 events/h (Table 2). Baseline
patients’ characteristics, days on mechanical ventilation,
length of stay in ICU and hospital, and lung function tests
did not differ between patients with AHI > 15 and < 15
events/h (Table 3). Multiple regression analysis revealed
Acute Physiology and Chronic Health Evaluation 11
(APACHE I1) as the only variable that was negatively related
to sleep efficiency. Logistic regression analysis showed that

Table 1 Patients’ characteristics (n = 36)

Gender (male/female) 20/16

Age, years 54.5 (39.3-65.5)
BMI, kg m-2 27.5 (24.8-31.0)
APACHE Il at admission 16.5 (12.8-22.0)
Comorbidities, yes/no 25/11
Diagnosis (%)

ARDS 27 (75.0)
Infection/sepsis 6 (16.6)
Multiple trauma 6 (16.6)
Cardiovascular disease 6 (16.6)
Neurological/neurosurgical disorders 11 (30.5)
Gastrointestinal bleeding 1(2.7)

General surgery 2 (5.5)
Asthma/COPD 2 (5.5)

Days on MV 9.5 (4.0-18.3)
ICU LOS, days 11.5(7.8-22.0)

Hospital LOS, days
Hospital LOS after ICU discharge, days

315 (21.8-50.5)
115 (8.8-28.5)

Values are median (interquartile range) or number of patients (%)

APACHE Il Acute Physiology and Chronic Health Evaluation Il, ARDS
acute respiratory distress syndrome, COPD chronic obstructive pulmo-
nary disease, ICU intensive care unit, IQR 25th-75th interquartile range,
LOS length of stay, MV mechanical ventilation

none of the patients’ characteristics predicted the occurrence
of AHI > 15 events/h within 10 days of hospital discharge.

SF-36 revealed that the health profile of eight subscale
scores were considerably lower than those of the normal pop-
ulation (Fig. S2, Online Resource 1). The physical and mental
composite score of SF-36 (average of the 4 subscale score of
the physical and mental components, respectively) were lower
in patients with AHI > 15 events/h than in patients with AHI <
15 events/h, the difference being significant only for physical
component (Table 2). No relationship was observed between
oxygenation sleep indices (Sa02 < 90% and minimum Sa02)
and physical and mental composite score of SF-36.

ED tests were performed in 11 patients and in eight of them
(73%) findings consistent with polyneuropathy and/or myop-
athy were observed (Table S2, Online Resource 1). The
genioglossus muscle was examined only in five patients be-
cause the other six had a relative contraindication for the test,
and one of them was found to be abnormal (20%).

Second evaluation (n = 29)

Compared to the 1st sleep study, 6 months after hospital dis-
charge, sleep architecture had improved, as indicated by the
significant increase in N3 stage and the decrease in AHI
(Figs. 1 and 2, Table S3 Online Resource 1). Although oxy-
genation indices improved, the difference was notsignificant.
However, similar to the 1st evaluation, sleep was characterised
by relatively high N1 and low REM stages. SE and SFI did not
change between the two sleep studies ( Table S3,
Online Resource 1). There was a highly significant linear re-
lationship between AHI in the 1st and 2nd sleep study (Fig. 3).
The patient who exhibited central apneas during the 1st sleep
study was considered as normal at 6 months after hospital
discharge. From 20 out of 29 patients (69.0%) who exhibited
AHI > 15 events/h in the 1st sleep study, nine were classified as
normal, or with mild SDB, 6 months later (p =0.001) (Fig. S3
Additional file 1). From nine patients who had mild SDB
(AHI <15events/h) inthe 1stevaluation, seven were classified
as normal (AHI <5 events/h) in the 2nd evaluation (p =0.015)
(Fig. S3, Online Resource 1). All patients who exhibited ESS
>10 in the 1st evaluation scored less than 10 in the 2nd (Table
S3, Fig. S4, Online Resource 1). However, there wasno rela-
tionship between the change in sleep variables and that of ESS.

Althoughquality of life improved significantly, itremained
below normal in all aspects (Table S4, Online Resource 1).
There was no relationship between the change in quality of
life from the 1st to the 2nd evaluation and that of sleep archi-
tecture, including sleep oxygenation indices.

Lung function tests were evaluated in 19 out of 24 patients
at 6 months. Compared to the 1st evaluation, maximal inspi-
ratory pressure (MIP)and maximal expiratory pressure (MEP)
had increased significantly at 6 months, remaining, however,
lower than the predicted normal (Table S5, Online Resource
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Table 2 Sleep studies and quality
of life at 1st evaluation (n = 36)

Table 3 Baseline characteristics
and lung function tests at 1st
evaluation

5;:[\ Springer

All patients AHI > 15 AHI <15 p value
Recording time (min) 376 (334-401) 391 (361-415) 361 (307-377) 0.77
SE, % of TST 70.4 (51.1-79.7) 75.2 (55.5-85.9) 64.5 (46.2-70.4) 0.12
N1, % of TST 27.3 (18.7-51.9) 28.7 (19.3-59.5) 24.8 (18.3-34.4) 0.36
N2, % of TST 47.4 (38.9-61.8) 45.1 (31.7-66.9) 50.1 (45.4-57.5) 0.43
N3, % of TST 4.8 (0.0-14.3) 2.9 (0.0-7.7) 7.9 (4.4-15.9) 0.11
REM, % of TST 7.6 (0.8-15.9) 2.3(0.0-12.7) 13.5(6.0-16.2) 0.12
SFI, events/h 9.0 (5.1-15.5) 12.7 (9.1-21.8) 6.4 (3.8-8.2)* <0.01
AHI, events/h 18.5 (6.0-27.8) 25.5(20.2-30.2) 5.0 (3.3-6.3)* <0.0001
Sa02 < 90%, min 1.1(0.0-19.5) 6.2 (0.7-37) 0.0 (0.0-1.9)* 0.01
Minimum SaOz, % 88 (79-91) 82 (73-89) 91 (86-94) <0.01
ESS 5.0 (3.0-8.0) 5.5(3.0-8.0) 4.5 (2.0-6.0) 0.21
PC of SF36 37.6 (28.6-50.8) 31.5(22.4-39.8) 47.4 (38.1-61.5)* 0.01
MC of SF36 45.0 (32.1-65.5) 40.6 (32.9-54.2) 60.9 (33.3-72.3) 0.17

Values are median (interquartile range)

AHI apnea hypopnea index, ESS Epworth sleepiness scale, MC mental component, Min minutes, PC physical
component, REM rapid eye movement, SaO2 oxygen saturation, SE sleep efficiency, SF-36 short form 36-Item
Health Survey, SFI sleep fragmentation index, TST total sleep time

*Significant different from AHI > 15 events/h (p < 0.05)

All patients AHI > 15 AHI <15 p value
Age, years 54.5 (39.3-65.5) 58.5 (47.0-66.5) 44.0 (23.8-53.5) 0.06
Male/female 20/16 14/8 6/8 0.31
BMI, kg m-2 27.5 (24.8-31.0) 28.5(25.3-31.0) 25.5 (24.0-30.5) 0.22
APACHE II 16.5 (12.8-22.0) 15.0 (12.3-20.8) 19.0 (13.3-22.8) 0.49
Comorbidities, yes/no 25/11 16/6 8/6 0.15
Days on MV 9.5 (4.0-18.3) 9.5 (4.3-18.5) 9.0 (4.5-16.8) 0.88
ICU stay, days 11.5(7.8-22.0) 11.5(7.3-22) 11.5 (9.0-20.3) 0.96
HLS, days 31.5(21.8-50.5) 35.0 (20.5-54.8) 27.5(23.3-47.3) 0.65
HLS after ICU, days 11.5(8.8-28.5) 13.0 (10.0-33.8) 10.5 (8.3-17.8) 0.30
*FEV1, % pred. 80 (60-94) 77 (58-97) 81 (66-97) 0.73
®FVC, % pred. 82 (74-100) 78 (74-103) 86 (75-100) 0.82
*FEV1/FVC 78 (71-83) 77 (67-80) 82 (78-84) 0.19
*TLC, % pred. 89 (83-102) 89 (82-94) 92 (86-103) 0.57
*RV, % pred. 103 (77-123) 105 (76-128) 100 (79-122) 0.86
*FRC, % pred. 91 (87-111) 91 (81-107) 98 (89-113) 0.36
®MIP, % pred. 56 (43-64) 57 (53-65) 51 (32-64) 0.64
*MEP, % pred. 45 (38-51) 43 (39-61) 46 (36-50) 0.72
*TLCO, % pred. 77 (51-84) 76 (46-84) 79 (61-84) 0.56

Values are median (interquartile range)

AlH apnea hypopnea index, APACHE Il Acute Physiology and Chronic Health Evaluation Il, BMI body mass
index, ICU intensive care unit, HLS hospital length of stay, MV mechanical ventilation, FEV1 forced expiratory
volume in 1 s, FVC forced vital capacity, FRC functional residual capacity, MEP maximal expiratory pressure,
MIP maximal inspiratory pressure, pred predicted, RV residual volume, TLC total lung capacity, TLCO transfer
factor of the lung for carbon monoxide

2 Lung function tests pertain to 24 patients

*Significant difference from the 1st sleep study
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Fig. 1 Individual data of sleep architecture in the 1st and 2nd sleep study. Each coloured line denotes an individual patient. Median group values are

shown by black squares. *Significant difference from the 1st sleep study

1). Overall, at 6 months, lung volume had increased, with the
change being noted as significant only for total lung capacity
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Fig. 2 Individual data of apnea-hypopnea index (AHI) in the 1stand 2nd
sleep study. Each coloured line denotes an individual patient. Median
group values are shown by black squares. *Significant difference from
the 1st sleep study. Arrow indicates one patient with very low sleep
efficiency during the 2nd sleep study (6.8% of TST, 28 min) making
the calculation of AHI in this patientunreliable

(TLC) (Table S5, Online Resource 1). There was no relation-
ship between the change invariables of lung function testsand
that of sleep architecture.

In one out of eight patients who had abnormal ED tests at
1stevaluation, follow-up examination was not performed (lost
to follow-up) (Table S2, Online Resource 1). At the 2nd eval-
uation the ED tests continued to be abnormal in six out of
seven patients studied, while in one patient, the abnormalities
were completely restored. Although full recovery of the
genioglossus muscle function was observed in the patient
deemed abnormal during the 1st examination, AHI remained
above 15 events/h (Table S2, Online Resource 1). This patient
increased body mass index (BMI) by 8 kg/m?, meeting the
criteria for morbid obesity at the 2nd evaluation.

Discussion

The main findings of our study are as follows: (1) in survivors
of critical illness without hypercapnia and hypoxemia, within
10 days of hospital discharge, sleep quality was poor
characterised by severe disruption of sleep architecture and
excessive sleep-disordered breathing, mainly of the obstruc-
tive type which in 61% of patients was classified as moderate
or severe (AHI > 15 events/h). (2) Although at 6 months after
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Fig. 3 Relationship between apnea-hypopnea index (AHI) obtained in
the 1stand 2nd sleep studies. Black circles denote patients inwhom body
mass index increased from 1st to 2nd sleep study [the numbers show the
increase in body mass index in each patient, median increase 3 (2-5) kg/m?].
Solid line—regression line. Dashed line—Iline of identity. Arrow indicates
one patient with very low sleep efficiency during the 2nd sleep study (6.8%
of TST, 28 min) making the calculation of AHI in this patient unreliable

hospital discharge sleep quality remained relatively poor,com-
pared to the 1st sleep study, significant improvement in N3
stage and AHI was observed, resulting in significantly more
patients being classified as normal or with mild SDB. (3) Even
though quality of life improved at 6 months, continued to be
lower than normal. (4) There was no relationship between the
change in quality of life and that of sleepdisturbances.

Poor sleep quality at hospital discharge in our patients pre-
sents many similarities to that observed in non-sedated criti-
cally ill patients, the main difference being the lower sleep
efficiency and the abolition of the circadian rhythm during
critical illness [24, 25]. Although at 6 months after hospital
discharge, N3 stage was significantly increased, sleep quality
remained poor with a high percentage of N1 and low percent-
ages of REM stages. It follows that survivors of critical illness
exhibit sustained long-term poor sleep quality. Since REM is
the most restorative sleep stage responsible, along with other
high brain functions, for memory formation [26], poor sleep
quality might contribute to long-term cognitive dysfunction
observed in these patients.

Our finding that the vast majority of survivors of critical
illness who needed intubation and mechanical ventilation to
support the respiratory system for at least 48 h during the ICU
stay exhibit obstructive SDB within 10 days of hospital

{;=k\ Springer

discharge, although novel, is not unexpected. Current studies
have shown that four pathophysiologic mechanisms, operat-
ing alone or in combination, lead to obstructive events [27,
28]. These are the following: (1) increased upper airway col-
lapsibility (increased passive critical closing pressure of upper
airways) [29], (2) high chemical loop gain (increased ventila-
tory sensitivity to chemical stimuli) [28], (3) low arousal
threshold (arousal occurs at low inspiratory effort) [30] and
(4) poor responsiveness of pharyngeal dilators (mainly the
genioglossus muscle) to negative pharyngeal pressure [31].
Criticalillnessmayadverselyaffectall these pathophysiologic
mechanisms for various reasons. Firstly, the morphology and
passive properties of upper airways may be modified due to
endotracheal intubation, tissue edema and low lung volumes.
Secondly, stimulation of various lung receptors due to the
repair process of the lung injury, combined with interstitial
lung edema and low lung volumes may increase the chemical
loop gain causing unstable breathing, a well-known mecha-
nism for obstructive and central sleep-related events. Thirdly,
poor sleep quality in our patients characterised by very high
percentages of N1 stage, could affect the arousal threshold.
Studies have shown that the arousal threshold is 37% lower in
N1 compared with N2 or N3 stages, and this decrease might
contribute to the increased incidence of SDB [32]. Finally, the
occurrence of ICU-acquired weakness may affect the pharyn-
geal dilators, particularly the genioglossus, by reducing the
muscles responsiveness to negative intraluminal airway pres-
sure [33]. We observed that in one out of the five pa-
tients tested, genioglossus contraction was reduced,
while in eight out of 11 patients, findings consistent with
polyneuromyopathy were evident. In addition, the reduced
MIP and MEP also indicate ICU-acquired muscle weakness.
Although the number of patients in whom ED tests were per-
formed is small for a meaningful statistical analysis, at 1st
evaluation, five out of eight patients with findings consistent
with polyneuromyopathy exhibited moderate (n=2) or severe
(n=3) obstructive SDB. Onthe other hand, three patients with
normal ED tests were classified as normal (n = 2) or with mild
SDB (n=1). The activity of the dilators may also be adversely
affected by the low arousal threshold. It has been shown in
patients with obstructive sleep apnea syndrome (OSAS) that
cortical arousals inhibit the sustained activation beyond the
obstructive phase of the genioglossus muscle (referred to as
after-discharge), thereby potentially promoting recurrence of
obstruction[34]. Sincerecovery fromICU-acquired weakness
may be incomplete even 5 years after ICU discharge, this
mechanism may explain why several patients continued to
exhibit obstructive SDB at 6 months after hospital discharge
[35]. Specific quantitative studies examining the function of
dilators of upper airways may clarify the role of ICU-acquired
muscle weakness on sleep. Finally, bilateral or unilateral
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hypoglossal nerve damage following intubation has been re-
ported and this might affect SDB [36]. Further studies, using a
specific methodological approach [27], are needed to clarify
the extent to which these mechanisms contribute to SDB.

Therole of sympathetic activity as a potential contributing
factor to poor sleep quality deserves some comments. Critical
illness is a potent stimulus of the sympathetic nervous system
[37] and this might contribute to reduced N3 stage [38, 39] at
hospital discharge. The significant increase in N3 stage
6 months later could be partly due to decreased sympathetic
nerve activity. Nevertheless, sympathetic activity was not
measured in our study and thus the role of this factor in our
findings is unknown.

Similar to previous studies [6, 8, 9], we observed that sur-
vivors of critical illness expressed long-term low quality of
life. Nevertheless, contrary to other studies [6], neither the
physical nor the mental composite score of SF-36 was related
to sleep disturbances. Also, the magnitude of improvement of
the quality of life at 6 months after hospital discharge was not
related to the observed sleep quality. Although different study
designs mightexplainthe discrepancy among studies, the sub-
jective nature of SF-36 could be responsible for these variable
results. Similar findings were obtained with ESS, indicating
that at least in these patients, SDB may not be associated with
subjective sleepiness.

To our knowledge, this is the first study to prospectively
collect data regarding the sleep quality of survivors of critical
illness at hospital discharge and 6 months later. The high in-
cidence of SDB at these two time points is in discordance with
the studies of Lee et al. and Dhooria et al., demonstrating a
low incidence of SDB in ARDS survivors studied within
6 months and at 1 month after ICU discharge, respectively
[10,11]. Selection of the studied population may explain these
differences. Lee et al. studied patients who reported sleeping
difficulties, while Dhooria et al. studied young patients [me-
dian age 24 (IQR 22-28)] with very few or no comorbidities,
normal/low BMI and acute tropical illness with multiple sys-
tem organ failure as the cause of ARDS. On the other hand, a
recent preliminary study prospectively examined the preva-
lence of sleep apnea at 3 months of hospital discharge in 35
patients admitted in ICU with acute hypercapnicrespiratory
failure. Twenty percent of these patients had known underly-
ing diagnosis of OSA, and 17% were already on home non-
invasive ventilation (NIV) [40]. However, from this group,
only 16 patients were studied and the prevalence of severe
sleep apnea (= 30 events/h) was 56% [40]. Because we studied
only patients without hypercapnia and hypoxemia on room
air, a direct comparison between studies is not feasible.
Solverson et al., using actigraphy and questionnaires, found
reduced sleep quality following critical illness, which was
associated with poor health-related quality of life [13].

Obviously in this study, sleep architecture and SDB were not
examined.

Our study has some limitations. Firstly, although we stud-
ied patients without hypercapnia and hypoxemia and we ex-
cluded patients with pre-existing sleep disorders or diseases
thatare associated with high incidences of sleep abnormalities
(lungfibrosis, neuromuscular disordersetc.), itis possible that
some of our patients had undiagnosed obstructive sleep apnea
syndrome, given the high incidence of this disease in ageing
populations, particularly those with increased BMI. The prev-
alence of AHI > 15 events/h (moderate to severe SDB) in the
general population ranges between 5to 16% in menand 1.2 to
20% in women [see ref. [41] for review]. In our study, severe
SDB was observed in 70% of men and 50% of women, much
higher than in the general population. Nevertheless, in our
study, the severity of SDB was not related to either age or to
BMI. Furthermore, the significantdecrease of AHI observed at
6 months after hospital discharge clearly points out that revers-
ible factors related to critical illness, such as ICU-acquired
muscle weakness, alteration in lung volumes, tissue edema
of upper airways and modulation of ventilatory control mech-
anisms, mightbeinvolvedinsleep-relatedbreathingdisorders.
Secondly, the contribution of each of the four pathophysiolog-
ic mechanisms to obstructive sleep apnea in our patients was
not examined. Thirdly, ED tests were only performed on 11
patients, due to different factors (unavailability of the specific
test when scheduled, patients’ unwillingness). However, we
believe that due to the high incidence of abnormal tests ob-
served in examined patients (eight out of 11), the role of ICU-
acquired muscle weakness in SDB should be specifically in-
vestigated in this patient population. Finally, there was not a
non-1CU hospitalised group to allow for comparisons.

Conclusions

In conclusion, we have demonstrated that the majority of sur-
vivors of critical illness who needed intubation and mechani-
cal ventilation to support the respiratory system for at least
48 h during ICU stay, exhibited poor sleep quality and mod-
erate to severe obstructive sleep-disordered breathing at hos-
pital discharge. Although, at 6 months, sleep quality remained
poor, sleep architecture improved, indicating that reversible
factors linked to critical illness are partly responsible for sleep
abnormalities. Future research is required to investigate the
pathophysiological mechanisms leadingtosleep disturbances
following critical illness.
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To the Editor

We would like to thank EI-Khatib and Esquinas for their
valuable comments regarding our paper [2] and for giving us
the opportunity to clarify some importantissues.

We agree with El-Khatib and Esquinas that the effect of
critical illness on sleep may be underestimated since the pa-
tientswere studied several days/weeksafter intensive care unit
(ICV) discharge [2]. Obviously, sleep at ICU discharge should
be severely influenced by abnormalities in gas exchange (al-
most all patients need supplementary oxygen for some time
after ICU discharge) and other ICU-related factors, making
both the performance and interpretation of sleep studies prob-
lematic. Nevertheless, the main aim of our study was to inves-
tigate sleep quality in ICU survivors with normal or near nor-
mal blood gases. Our study clearly showed that this patient
populationsuffersfromsignificantsleep disruptionandsleep-
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disordered breathing (SDB) of obstructive type, which im-
proved slightly at 6 months [2]. We believe that these results
point out that these patients need close follow-up and, possi-
bly, diagnostic sleep procedures, both at hospital discharge
and at least 6 months later.
The design of our study does not permit the identification
of pathophysiologic mechanisms [3] which underline the ob-
served SDB. We hope that our study will pave the way for
future studies to further explore the mechanisms of SDB in
this specific population of ICU survivors. In addition, the
number of patients with acute respiratory distress syndrome
(ARDS) was relatively small, making the relationships be-
tween variables related to ARDS characteristics and manage-
ment and sleep quality questionable. Moreover, few patients
wereclassified ashaving severe ARDS (seven patients) and as
a result the use of neuromuscular blocking agents and prone
position was applied in a small number of patients (six and
one patient respectively). This small number of patients pre-
cludes a meaningful statistical analysis. We certainly agree
with El-Khatib and Esquinas that both the severity of
ARDS and management strategies may affect our results.
We also agree that intubation-related factors, by affecting ei-
therthe genioglossus muscle orthe passive properties of upper
airways (i.e., mechanical damage), may influence our results
[4]. However, to confirm the contribution of these factors to
SDB, we must specifically examine the function of
genioglossus muscle and upper airways’ passive properties
in all patients during sleep. This was not the aim of our study.
The issue of patient-ventilator dys-synchrony deserves
some comments. Firstly, in this patient population, patient-
ventilator dys-synchrony was not studied and, therefore, we
cannot further comment onthatissue. Nevertheless, the effect
of patient-ventilator dys-synchrony on sleep during critical
illness is controversial [5]. Secondly, we have shown that
patient-ventilator dys-synchrony is not a constant phenome-
non but tends to occur in clusters, making the identification of
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dys-synchrony very demanding [6]. This necessitates special
equipment [6] and thus, different study design.
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