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Amacg ve Kapsam

Journal of Turkish Sleep Medicine (Turk Uyku Tibbi Dergisi), Ttrk Uyku
Tibbi Dernegi’'nin slreli resmi yayini olarak 2014 yili Mart ayinda yayina
baslamistir. Dergi uyku tibbi, uyku ile ilgili temel klinik ve sosyolojik
konularda ve uyku ve biyolojik ritimleri isleyen olgu sunumu, arastirma
yazisi, derleme tiirii yazilari, Tiirkce ve ingilizce olarak kabul etmektedir.
Yazarlardan hem Tiirkce hem ingilizce ézet istenmektedir. Dergide
yayinlanacak olan makaleler bagimsiz ve dnyargisiz cift-kor hakemlik
ilkeleri ile degerlendirilir. Yilda dort sayi (Mart, Haziran, Eylul sayilariile
Aralik kongre sayisi) basilmaktadir.

Journal of Turkish Sleep Medicine (Turk Uyku Tibbi Dergisi), Web of
Science-Emerging Sources Citation Index (ESCI), EBSCO Database,
CINAHL Complete Database, Gale, ProQuest Health & Medical
Complete, IdealOnline, Turk Medline ve Tirkiye Atif Dizini’'nde
indekslenmektedir.

Acik Erisim Politikasi

Dergide acik erisim politikasi uygulanmaktadir. Acik erisim
politikasi Budapest Open Access Initiative (BOAI) http://www.
budapestopenaccessinitiative.org/ kurallari esas alinarak
uygulanmaktadir.

Aclk Erisim, “[hakem degerlendirmesinden gecmis bilimsel literatlrin],
internet araclligiyla; finansal, yasal ve teknik engeller olmaksizin,
serbestge erisilebilir, okunabilir, indirilebilir, kopyalanabilir, dagrtilabilir,
basilabilir, taranabilir, tam metinlere baglanti verilebilir, dizinlenebilir,
yazilima veri olarak aktarilabilir ve her tlrlG yasal amag igin kullanilabilir
olmasi“dir. Codaltma ve dagitim Uzerindeki tek kisitlama yetkisi
ve bu alandaki tek telif hakkr rolt; kendi calismalarinin butinligu
Gzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintlanmalarinin saglanmasi icin, yazarlara verilmelidir.

Bu dergi Creative Commons 3.0 Uluslararasi Lisansi ile lisanslanmistir.
izinler

Ticari amaclarla CC-BY-NC lisansi altinda yayinlanan her hangi bir
kullanim (satis vb.) telif hakki sahibi ve yazar haklarinin korunmasi icin
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izin gereklidir. Yayinlanan herhangi bir materyalde figr veya tablolarin
yeniden yayimlanmasi ve cogaltiimasi, kaynagin baslk ve makalelerin
yazarlari ile dogru alintilanmasiyla yapilmalidir.

Yazarlara Bilgi

Yazarlara Bilgi bolimine,
ulasilabilir.

derginin  http://jtsm.org/ adresinden

Materyal Sorumluluk Reddi

Yayimlanan yazilarin bilimsel ve hukuki sorumlulugu vyazarlarina
aittir. Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar
sorumludur. Tirk Uyku Tibbi Dernegi (TUTD), editor, editorler kurulu
ve yayinci dergide yayinlanan yazilar icin herhangi bir sorumluluk kabul
etmez.

Derginin mali giderleri Turk Uyku Tibbi Dernegi (TUTD) tarafindan
karsilanmaktadir.

Yazisma Adresi

Bas Editor, Murat Aksu

Adres: Naci Cakir Mh. 760 Sk. Esenkent Sitesi D Apt. No:25 D:17
Cankaya/Ankara

E-posta: dergi@tutd.org.tr/aksumdr@icloud.com
Telefon: +90 530 409 82 60
Faks: +90 312 480 89 58

Yayinevi Yazisma Adresi

Galenos Yayinevi

Adres: Molla Girani Mah. Kacamak Sk. No:21 34093 Findikzade,
istanbul, Turkiye

E-posta: info@galenos.com.tr

Telefon: +90 212 621 99 25

Faks: +90 212 621 99 27

Dergimizde acid-free kagit kullaniimaktadir.




Aims and Scope

Journal of Turkish Sleep Medicine (Tlrk Uyku Tibbi Dergisi) started
in 2014 March as the official periodic publication of Turkish Sleep
Medicine Society. The Journal accepts case reports, research articles
and review articles on basic clinical and sociological issues, dealing
with sleep medicine in Turkish and English. The authors are required
to provide abstracts in both English and Turkish. An independent,
unbiased double peer-reviewed principle is used to select manuscripts
for publication. Four issues are published in a year (issues in March,
June, September and special congress issue in December).

Journal of Turkish Sleep Medicine is indexed in Web of Science-
Emerging Sources Citation Index (ESCI), EBSCO Database, CINAHL
Complete Database, Gale, ProQuest Health & Medical Complete,
IdealOnline, Turk Medline and Turkiye Citation Index.

Open Access Policy

This journal provides immediate open access to its content on the
principle that making research freely available to the public supports a
greater global exchange of knowledge.

Open Access Policy is based on rules of Budapest Open Access
Initiative (BOAI) http://www.budapestopenaccessinitiative.org/ By
“open access” to [peer-reviewed research literature], we mean its
free availability on the public internet, permitting any users to read,
download, copy, distribute, print, search, or link to the full texts of
these articles, crawl them for indexing, pass them as data to software,
or use them for any other lawful purpose, without financial, legal,
or technical barriers other than those inseparable from gaining
access to the internet itself. The only constraint on reproduction and
distribution, and the only role for copyright in this domain, should be
to give authors control over the integrity of their work and the right to
be properly acknowledged and cited.

This journal is licensed under a Creative Commons 3.0 International
License.

Permission Requests

Permission required for use any published under CC-BY-NC license with
commercial purposes (selling, etc.) to protect copyright owner and
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author rights). Republication and reproduction of images or tables in
any published material should be done with proper citation of source
providing authors names; article title; journal title; year (volume) and
page of publication; copyright year of the article.

Instructions to Authors

Instructions to authors section can be reached from the journal’s
website http://jtsm.org/

Material Disclaimer

Scientific and legal responsibilities pertaining to the papers belong to
the authors. Contents of the manuscripts and accuracy of references
are also the author’s responsibility. The Turkish Sleep Medicine Society
(TSMS), the Editor, the Editorial Board or the publisher do not accept
any responsibility for opinions expressed in articles.

Financial expenses of the journal are covered by Turkish Sleep Medicine
Society (TSMS).

Correspondence Address
Editor in Chief, Murat Aksu

Address: Naci Cakir Mh. 760 Sk. Esenkent Sitesi D Apt. No:25 D:17
Cankaya/Ankara

E-mail: dergi@tutd.org.tr/aksumdr@icloud.com
Tel: +90 530 409 82 60

Fax: +90 312 480 89 58

Publisher Corresponding Address
Galenos Yayinevi

Address: Molla Glrani Mah. Kacamak Sk. No:21 34093 Findikzade,
istanbul, Turkey

E-mail: info@galenos.com.tr
Phone: +90 212 621 99 25
Fax: +90 212 621 99 27

The journal is printed on acid-free paper.




Yazarlara Bilgi

Yazar Kilavuzu

Journal of Turkish Sleep Medicine (Turk Uyku Tibbi Dergisi) icin gdndereceginiz
makalenizi hazirlarken size yardimci olacak asagida yer alan yonergeleri dikkate
almak icin zaman ayirin ve herhangi bir sorunuz olmasi durumunda bizimle iletisime
gecmekten cekinmeyin. Gozden gecirme ve yayinlanma islemlerini hizlandirmak
amaciyla yonergelere uymayan makaleler gézden gegirme isleminden énce teknik
diizeltmeleri yapmasi icin iletisim kurulacak yazara geri gonderilir.

icerik

. Dergi Hakkinda

. Editdr incelemesi ve Yayina Kabul

. Makale Kategorileri

. Makale Génderimi

. Makalenin Yapisi

. Makalenin Bigimi

. Duizeltmeler

. Etik Konular
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10. Telif Hakki

11. Ayribasimlar

12. Makalenin Kabull

13. Erken Cevrimici Makaleler

14. Yaz Isleri

1. Dergi Hakkinda

Journal of Turkish Sleep Medicine (Turk Uyku Tibbi Dergisi), Turk Uyku Tibbi
Dernedi'nin stireli yayin organidir. Yayin dili Tiirkce ve ingilizce olan; uyku ile ilgili
temel klinik ve sosyolojik konularda ve uyku ve biyolojik ritimleri isleyen 6zgin
arastirma makalelerini, olgu sunularini, derlemeleri yayinlar. Hem TUTD Uyesi olanlar
hem de olmayanlar yazilarini dergiye gdnderebilirler.

Dergide makale basvuru Ucreti veya makale islem Ucreti uygulanmamaktadir.

Siklik: Yilda dort sayi (Mart, Haziran, Eylul sayilari ve Aralik kongre sayisi)

ISSN: 2148-1504 (basil)

Dergi Adi Kisaltmasi: J Turk Sleep Med

Yayinci: Galenos Yayinevi

2. Editor incelemesi ve Yayina Kabul

Yayina Kabul: Tim yazilar icin yayina kabul kriterleri arasinda arastirmanin kalitesi ve
6zgunlugiu ve derginin okuyuculari agisindan énemli olmasi yer alir. Tim makaleler
gbzden gegirilir. Editdr herhangi bir materyali yayinlamayi reddetme hakkina sahiptir.
Makalenin kabul olmasi veya reddedilmesi ile ilgili son karar Yayin Kurulu'na aittir.
Makale inceleme Siireci: Dergiye génderilen bir makale konusuna gére yardimci
editorlerden birine gonderilir. Sorumlu yardimci yazar makaleyi incelemesi icin
ikiden fazla hakemi gorevlendirir ve hakemlerin yorumlarina gére makalenin
yayinlanmasina, revize edilmesine veya reddedilmesine dort-alti hafta icinde karar
verir.

Makalenin Yayinlanmasindan Once: Tiim makaleler acik, 6z ve anlasilir bir bicimde
yazilmalidir bdylece makalenin yazldigi alanda uzman olmayan profesyonel
okuyucular tarafindan da anlasilabiliyor olmalidir. icerigi bakimindan yayinlanabilir
olduguna karar verilen yazilar icin editorler makaledeki anlam belirsizliklerini ve
tekrarlari gidermek ve yazar ile okuyucu arasindaki iletisimi gelistirmek amaciyla
makalede degisiklik yapabilir. Eder kapsamli degisiklikler yapilmasi gerekiyorsa
makaleler diizeltme icin yazarlara geri génderilir.

3. Makale Kategorileri

(1) Ozglin Makale Temel veya klinik konularda tizerine giincel arastirmalarin ayrintili
sunulmasi.

Kelime Siniri: Ozet haric olmak (izere referanslar, tablo ve sekiller dahil 6000 kelime.
Ozet: En fazla 250 kelime, yapilandirimis (giris/amac, gerec yontem, bulgular, sonuc
altbasliklari).
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Tanim: Metnin diizenlenmesi ile ilgili olarak liitfen 5. MAKALENIN YAPISI bélimiine
bakiniz.

(2) Kisa Yazi: Kisa Yazilar arastirmalarin veya klinik uygulamalari dnemli ve hizli bir
sekilde etkileyen yeni buluslari icerir. Kisa Yazilar olgu sunumlarini icermez.

Kelime sinir: Ozet haric olmak lizere referanslar, tablo ve sekiller dahil 1800 kelime.
Ozet:100 kelime, yapilandirimanis (alt basliklar kullaniimadan).

Referanslar: En fazla 10 adet.

Sekiller/Tablolar: En fazla 2 adet.

Tanim: Metnin diizenlenmesi ile ilgili olarak liitfen 5. MAKALENIN YAPISI bélimiine
bakiniz. Kisa yazilar icin destekleyici bilgilere izin veriimemektedir.

(3) Olgu Sunumu: Ender gortlen ilging klinik vakalar ve yenilikler yayinlanmak icin
dikkate alinir. Editor uygun gormesi durumunda yazarlardan olgu sunumunu tekrar
Editore Mektup formatinda yazmasini isteyebilir.

Kelime sinin: Ozet haric olmak (izere referanslar, tablolar, resimler ve sekiller dahil
1200 kelime.

Ozet: 100 kelime, yapilandirimamis (alt basliklar kullaniimadan).

Referanslar: En fazla 10 adet.

Resimler, sekiller/tablolar: En fazla 2 adet.

Tanim: Metnin diizenlenmesi ile ilgili olarak litfen 5. MAKALENIN YAPISI bélimine
bakiniz.

(4) Editore Mektup Herhangi bir tartisma konusunda yazilmis mektuplar Editor'e
gonderilebilir: klinik gozlemler, son cikan sayilarda yayinlanan yazilara yapilan
yorumlar. Editére Mektuplar da editor incelemesine tabidir. Mektuplarda istege
bagli bir baslk kullanilabilir.

Yazarlarin mektuplara verdikleri yanitlarda mektubun bashdi belirtilmelidir: Orn.
[Makalenin bashgi]'na yanit olarak. Bu, okuyucularin tartismanin hatlarini takip
edebilmelerini sadlayacaktir.

Kelime siniri: 500 kelime. Ozet: Ozet icermez. Referanslar: En fazla 5 adet. sekiller/
tablolar: En fazla 1 adet.

(5) Derleme Makalesi: Anket, glincel arastirmalarin degerlendirmeleri ve elestirel
yorumlamalari, derginin kapsadigi alanlardaki veri ve kavramlari iceren derleme
makaleleri kabul edilmeden dnce gdzden gegirmeye tabidir.

Kelime siniri: Ozet haric olmak lzere Referanslar, Resim, Sekil ve tablo dahil 8000
kelime. Ozet: En fazla 250 kelime, yapilandirimamis (alt basliklar kullaniimadan).
Tablolar, resimler ve sekiller: Resimler, sekiller veya tablolar baska bir kaynaktan
alinarak kullanildiysa telif hakki sahibinden (genellikle yayinevi) materyali cogaltmak
icin izin verildigini belirten bir mektubun Ust Yazi ile birlikte génderilmesi
gerekmektedir.

Tanim: Derlemeler belirli konularda kapsamli analizleri icerir.

(6) Editdr Notu: Bir makale veya bilgi glincellemesi hakkinda goriis notu editor
tarafindan davet edilir.

Kelime siniri: 1500 kelime. Ozet: Ozet icermez. Referanslar: En fazla 5 adet.

4. Makale Gonderimi

Makaleler asagidaki adresten online olarak gonderilmelidir:
journalagent.com/jtsm

internet sitesini kullanirken veya makale ile ilgili herhangi bir sorun olmasi durumunda
teknik yardim icin litfen LookUs Bilisim ile iletisime geginiz: http://www.lookus.net
Tum yazismalar e-posta yoluyla yapilacagindan dolayi yazarlar e-posta adreslerini
belirtmelidir.

Makale gonderimi yapilirken sorumlu yazarin ORCID (Open Researcher ve
Contributor ID) numarasi belirtilmelidir. http://orcid.org adresinden Ucretsiz olarak
kayit olusturabilir.

(1) Dergiye gonderilen tim makaleler bu kurallara uymalidir. Aksi takdirde makale
yazara geri gonderilir ve yayinlanmasi gecikir.

* Bir paragraf icinde satirlarin sonunda “Enter” kullaniimamalidir.

* Heceleme secenedi kapali tutulmalidir; sadece anlam icin gerekli olan durumlarda

https://www.
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“tire” kullanilmalidir.

* Tirkce veya ingilizce olmayan karakterleri temsil etmek icin kullanilan &zel
karakterler acikca belirtilmelidir.

* 1 (bir) yerine I (le), O (sifir) yerine O (blyuk harf o) veya f3 (Yunancada beta) yerine B
(Almanca Eszett harfi) kullanilmamalidir.

« Tablolarda veri gostergelerini ayirmak igin bosluk yerine “tab” tusu kullaniimalidir.
Tablo dizenleme fonksiyonu kullanildiysa her bir veri gostergesinin tek bir
hiicrede oldugundan emin olunmalidir (Ornegin; Hicreler icinde satirbasi komutu
kullanilmamalidir).

(2) Ustyazi Yazarlar Ustyazi'yi bashk sayfasindan ayri olarak hazirlamalidir ve
makalenin iceriginin bilimsel toplanti veya sempozyumda kisa ¢zet seklinde
sunulmanin haricinde daha 6nce baska bir yerde yayinlanmamis veya yayinlanmak
tizere génderilmemis oldugu bu yazida beyan edilmelidir. Ustyazi'da ayrica tim
yazarlarin makalenin icerigi hakkinda fikir birligi icinde olduklarinin belirtiimesi
gerekmektedir. Tim yazarlarin makale gdnderiminden &nce Makale Merkezi'ne
kaydedilmesi gerekmektedir.

Yazarlar ayrica arastirma projesinin bir Etik Komite tarafindan onaylandigini onay
numarasi ile birlikte belirtmelidir (bkz. 8¢). Bu bilgi, arastirmanin “Gerec ve Yontem”
bolimiinde belirtiimelidir. insan deneylerinde yazarlar 1964 yili Helsinki Bildirgesi
(2013 yili Edinburg’da revize edilmis hali ile) hikimlerine uymalidir ve calismanin
katiimailarinin bilgilendirilmis olur verdiklerine dair bir ifade eklemelilerdir. Hasta
kimliginin gizli kalmasi saglanmalidir. Klinik arastirmalarda yazarlar calisma kaydinin
adini ve kayit numarasini Ustyazida bildirmelidir. Kaydedilmemis bir klinik deneyde
neden kayit yapilmadigi aciklanmalidir.

5. Makalenin Yapisi

Makalelerin  uzunluklari Makale Kategorileri bolimindeki sartlara uymalidir.
Asagidaki yonergelere uymayan makaleler makale incelenmeye baslamadan 6nce
teknik diizeltmeleri yapmasi icin iletisim kurulacak yazara geri donecektir (makale
gonderilmemis sayilacaktir).

Makaleler su sirayla sunulmalidir: (1) baslik sayfasi; (2) 6zet ve anahtar kelimeler; (3)
metin; (4) tesekkir ve beyanlar; (5) referanslar; (6) resim, sekil basliklari; (7) tablolar
ve sekiller(8). Metine dipnot verilmemelidir ve bu tir notlar metinde parantez icinde
belirtiimelidir.

(1) Baslik Sayfasi Baslik sayfasi sunlari icermelidir: (i) makale kategorisi; (i) makalenin
bashgr; (iii) makalenin kisa bashgi; (iv) yazarlarin tam adlari ve kurumlari; (v)
calismanin yapildigi kurumun adresi; (vi) iletisim kurulacak yazara ait tam posta ve
e-posta adresleri, faks ve telefon numaralari ve (vii) kelime sayisi.

Baslik 120 karakterden az olmalidir. Baslikta REM, DNA gibi yaygin kullanilan
kisaltmalar disinda kisaltma kullanilmamalidir. Bosluklar dahil 40 karakteri asmayacak
bir kisa baslk da belirtilmelidir.

(2) Ozet ve Anahtar Kelimeler, Ozet Makale Kategorileri bélimiindeki kosullara
uymalidir. Ozette yaygin kullanilan kisaltmalardan baska kisaltma veya referans
yer almamalidir. Anahtar kelimeler 6zet bolimunin altinda yer almali ve 3-7 adet
olmalidir.

(3) Metin Yazarlar makalenin bolimlerini su sekilde olusturmalidir: sirasiyla Giris,
Gereg ve Yontemler, Bulgular, Sonuc. Litfen bu kosullarin makale tipine gore
degisiklik gosterdigini unutmayin. MAKALE KATEGORILERI'NE bakiniz.

(4) Tesekklr ve Beyan Yazarlar ¢ikar catismasi yaratabilecek herhangi bir finansal
destek veya iliskiyi beyan etmelidir. Finansal badis veya diger fon yardimlarinin
kaynagini bildirmelidir.

Yazarlar finansal beyanda bulunmak ve olasi cikar iliskilerini aciklamak icin asagidaki
listeyi rehber olarak kullanabilir: (i) istihdam/liderlik konumu/danismanlik rold; (i)
hisse sahibi; (iii) patent telifleri/lisans tcretleri; (iv) honoraryum (Orn. ders iicretleri);
(v) promosyon malzemeleri iicretleri (Orn. makale icretleri); (vi) arastirma fonu; veya
(vii) diger (Orn. arastirma ile ilgili olmayan gezi, seyahat veya hediyeler).

(5) Kaynaklar Referans belirtilirken Vancouver sistemi kullanilmalidir http://
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barrington.cranfield.ac.uk/help/vancouver-system-for-citing-references/. Metin
icinde referanslara Ust simge normal rakamlar kullanilarak gecis sirasina gore atifta
bulunulmalidir. Eger sadece tablo veya sekil basliklarinda atifta bulunuluyorsa tablo
veya seklin metinde ilk gectigi yere gére numaralandiriimalidir. Referans listesinde
referanslar metindeki gecis sirasina gére numaralandiriimali ve listelenmedir. Referans
listesinde tlim yazar adlari yer almalidir. Yayinlanmamis veri ve kisisel iletisimler listede
yer almamalidir ancak bunlara sadece metin icinde atifta bulunulmalidir (Ornegin
Smith A, 2000, yayinlanmamis veri).

1) Korkmaz S, Cakir D, Bayram F, Karaca Z, Ismailogullari S, Aksu M. Obstructive Sleep
Apnea Syndrome in Acromegaly Before and After Treatment. JTSM 2014;1:22-7.

2) Ernstoff M. Urologic Cancer. Black-well Science, Boston. 1997.

3) Gilchrist RK. Further commentary: Continent stroma. In: King LR, Stone AR,
Webster GD (eds). Bladder Reconstruction and Continent Urinary Diversion. Year
Book Medical, Chicago, 1987;204-5.

DOI kullanan Standard dergi makaleleri; cilt, sayl veya sayfa sayisi almadan 6nce
online olarak yayinlanan makaleler (DOI hakkinda daha fazla bilgi icin: http://www.
doi.org/faq.html): Korkmaz S, Cakir D, Bayram F, Karaca Z, Ismailogullari S, Aksu
M. Obstructive Sleep Apnea Syndrome in Acromegaly Before and After Treatment.
JTSM internet agi tizerinde yayinlandigi tarih 30 Mart 2014; doi: 10.1111/j.1479-
8425.2008.00379.x

(6) Resim ve Sekil Basliklari Resim ve Sekil basliklari Resim ve Sekilden ayri olarak
belirtilmelidir.

(7) Tablolar Her bir tablo ayri bir dosya olarak hazirlanmalidir ve dosya adi tablo
numarasini icermelidir.

Tablolar ayri bir sayfada altyazilari, aciklamalari ve basliklari ile birlikte belirtiimelidir.
Tablolar duzenlenebilir metin olarak verilmelidir, basili olarak veya PDF halinde
sunulmamalidir. Tablolar metin icinde normal rakamlar ile numaralandiriimalidir.
Dikey cizgiler kullaniimamalidir. Tim kisaltmalar aciklanmalidir. Semboller sirasiyla
su sekilde kullaniimalidir: T, £, §, ; ve *, **, *** sembolleri p degerleri icin
kullaniimalidir. SS ve SEM gibi istatistiksel kisaltmalar aciklama olmadan kullanilabilir.
(8) Resim ve Sekiller El cizimleri ve fotograflar dahil tim cizimler resim veya sekil
olarak siniflandirilir. Resim veya sekillerin metinde sirayla atifta bulunulmalidir. Her bir
resim-sekil ayri bir dosya olarak hazirlanmalidir ve resim-sekil numarasi dosya adinda
yer almalidir. Makale inceleme islemi sirasinda aktarmayi kolaylastirmak icin .jpg
veya .bmp olarak kaydedilmis distk ¢ozinurlikteki resimlerin-sekillerin génderilmesi
uygundur. Makalenin kabullinden sonra basim icin yazarlardan resimlerin-sekillerin
daha ylksek ¢6ziunurli halleri talep edilebilir.

Boyut: resim-sekil boyutlar tek stituna sigmali (82 mm), orta boyutta olmali (118
mm) veya tam metin boyutuna sigmalidir (173 mm).

Cozlnurluk: resimler-sekiller yiiksek ¢ozunurlikli .eps veya .tif dosyalar olarak
hazirlanmalidir.

Resim-sekillerin ilgili kosullar su sekildedir: yarim ton resimler 300 dpi (dots per inch);
renkli resim-sekiller 300 dpi ve CMYK olarak kaydedilmis sekilde; yazi iceren resim-
sekiller 400 dpi; cizim halindeki sekiller 1000 dpi.

Renkli Resim-sekiller: resim-sekiller dosyalari RGB (kirmiz, yesil, mavi) modu yerine
CMYK (cam gdbegdi, mor pembe, sari, siyah) modunda ayarlanmalidir, bdylece
renklerin ekranda gorilen halleri ile baskida gérinen halleri birbirine yakin olur.
Cizim sekilleri: Cizim sekiller profesyonel olarak veya bir bilgisayar grafik paketi ile
cizilmis keskin siyah veya beyaz grafikler veya diyagramlar seklinde olmalidir.

Resim veya sekillerdeki metin boyutlar: Yazi karakteri eklenmeli ve derginin
yazl boyutundan veya 8 puntodan daha buylk olmamalidir. (Resim-sekillerin
indirgenmesinin ardindan yazi hala okunabiliyor olmalidir - genis veya kalin cizgilerden
kaciniimalidir).

Cizgi genisligi: 0,5 ve 1 nokta arasinda olmalidir.

Cizimlerin hazirlanmasi ile ilgili daha fazla yardim su linktedir: http://authorservices.
wiley.com/bauthor/author.asp



Yazarlara Bilgi

(9) Denklemler Denklemler normal rakamlarla sirali olarak numaralandiriimalidir;
bunlar parantez icinde sag tarafta verilmelidir. Tim degiskenler italik olarak
belirtiimelidir.

Ornekler:

dx/dt=c(x—x3/3+y+z) (1)

DY/DT = (X + BY = A)/C (2)

(10) Ek Bilgi Bulgular ile yakindan ilgili olan destekleyici bilgiler yer alabilir.

6. Makale Bicimi

(1) imla: Kimyasal adlari gibi yabanci isim ve terimler orijinal dilinde yazilmalidir. Ozel
adlar ve Almanca adlar bas harfleri blyuk yazilmalidir.

(2) Birimler: Tim olcumler SI birimleri veya Sl'dan turetilen birimler ile verilmelidir.
Sl birimleri hakkinda daha fazla bilgi icin Bureau International des Poids et Mesures
(BIPM) internet sayfasini ziyaret edin: http://www.bipm.fr

(3) Kisaltmalar: Kisaltmalar az miktarda kullaniimalidir. Oncelikle ifadenin acik
hali ardindan parantez icinde kisaltmasi belirtilmelidir. DNA gibi yaygin kullanilan
kisaltmalar aciklamasi olmadan kullanilabilir.

(4) Marka isimleri: ilaclar ve kimyasallar marka isimleriyle verilmemelidir. Calismada
tescilli ilaglar veya kimyasallar kullanildi ise jenerik isimleriyle belirtilerek parantez
icinde marka adi ve tedarikgi firmanin adi ve yeri belirtiimelidir.

Yayin Politikasi ve Makale Yazim Kurallari, International Committee of Medical
Journal Editors (ICMJE) tarafindan sunulan “Recommendations for the Conduct,
Reporting, Editing, and Publication of Scholarly Work in Medical Journals (ICMJE
Recommendations)” (http://www.icmje.org/) temel alinarak hazirlanmistir.
Arastirma makalelerinin hazirlidi, sistematik derleme, meta-analizleri ve olgu
sunumlari ise uluslararasi kilavuzlara uygun olmalidir:

Randomize calismalar icin; CONSORT (Moher D, Schultz KF, Altman D, for the
CONSORT Group. The CONSORT statement revised recommendations for improving
the quality of reports of parallel group randomized trials. JAMA 2001; 285:1987-91)
(http://www.consort-statement.org/).

Sistematik derleme ve meta-analizlerin raporlamalari icin; PRISMA (Moher D,
Liberati A, Tetzlaff J, Altman DG, The PRISMA Group. Preferred Reporting Items for
Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 2009;
6(7): €1000097) (http://www.prisma-statement.org/).

Tanisal dederli calismalar icin; STARD (Bossuyt PM, Reitsma JB, Bruns DE, Gatsonis
CA, Glasziou PP, Irwig LM, et al, for the STARD Group. Towards complete and
accurate reporting of studies of diagnostic accuracy: the STARD initiative. Ann Intern
Med 2003;138:40-4) (http://www.stard-statement.org/).

Gozlemsel calismalar igin; STROBE (http://www.strobe-statement.org/).
Meta-analizleri ve gozlemsel calismalarin sistematik derlemeleri icin; MOOSE
(Stroup DF, Berlin JA, Morton SC, et al. Meta-analysis of observational studies in
epidemiology: a proposal for reporting “Meta-analysis of observational Studies in
Epidemiology” (MOOSE) group. JAMA 2000; 283: 2008-12).

CARE kilavuzlari, olgu sunumlarinin dogrulugunu, seffafligini ve yararliigini artirmak
icin tasarlanmistir. (Gagnier JJ, Kienle G, Altman DG, Moher D, Sox H, Riley D;
the CARE Group. The CARE Guidelines: Consensus-based Clinical Case Reporting
Guideline Development.) (http://www.care-statement.org/)

7. Diizeltmeler

Sayfa dizgi dlzeltmelerini iceren PDF (Portable Document Format) dosyasinin
indirilebilecegi linke ait adresin bildirimi, gerekli formlar ve daha fazla aciklamalar
iletisim kurulacak yazara e-posta yoluyla génderilecektir. PDf diizeltmesinin amaci
makalenin dlizeninin, tablolarin ve sekillerin son bir kontrolini saglamaktir. PDF
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duizeltmesi asamasinda hatalarin cok gerekli diizeltmeleri disindaki degisikliklere izin
verilmemektedir.

8. Etik Konular

Yazarlar arastirma projesinin calismanin yapildigi kurumda ait etik komite tarafindan
onaylandigini belirtmelidir. Yazili onam gerekli dedildir ancak Editor bu tir bir belgeyi
talep etme hakkini sakli tutar. Hayvan denekleri iceren herhangi bir deney kurumsal
bir etik komite tarafindan onaylanmali ve bu da metin icinde bildirilmelidir.

9. Klinik Arastirmalarin Kaydedilmesi

Tlm klinik arastirmalar kayit edilmelidir. Yazarlar kayit detaylarini makalede
belirtmelidir. Bir klinik arastirma, medikal girisimler ve bunlarin saglik acisindan
sonugclari arasindaki sebep sonug iliskilerini arastirmak icin prospektif olarak insan
denekleri girisime veya karsilastirmali gruplara dahil eden herhangi bir arastirma
projesi olarak tanimlanir.

10. Telif Hakki

Tumyazarlar Ozel Lisans Formu’ndaki hususlari kabul etmeli ve bu formuimzalamalidir
veya onlarin adina iletisim kurulacak yazarin imzalamasini kabul etmelidir. Bu formu
imzalayarak yazarlarin telif hakkina tabi veya daha énceden yayinlanmis herhangi bir
materyali kullanmak icin izin aldiklari kabul edilir. Form buradan indirilebilir.

11. Ayribasimlar

internet tizerinde elektronik olarak yayinlanmis makalenin bir PDF ayribasimi licretsiz
olarak iletisim kurulacak yazara saglanacak ve yayincinin hiikkiim ve kosullarina uygun
bicimde dagtilabilecektir. Basili ayribasimlar yazar dizeltmesi asamasindan talep
edilir ise tcretli olacaktir.

12. Makale Kabulii

(1) Kabulden 6nce yazarlar degerlendirme sirecinde makalelerinin ne asamada
oldugunu https://www.journalagent.com/jtsm/ baglantisindan takip edebilirler.

(2) Kabulden sonra yazarlar Galenos Yayinevi'nden makalelerinin igleyis streci
hakkinda bilgi edinebilirler. Bu yazarlara makalelerinin kabul olduktan sonra basili
ve internette yayinlanmasina kadar olan sirecini takip etmelerini saglar. Yazarlara
islemlerin kilit noktalarinda otomatik olarak e-postalar génderilir boylece isleyisi
kontrol etmek icin editérle iletisime gecmelerine gerek kalmaz. internet ag tizerinde
isleyis takibi hakkinda daha ayrintili bilgi, sikca sorulan sorular ve makale hazirlamayla
ilgili ipuclari dahil bol miktarda kaynak, makale génderimi ve daha fazlasi icin su
baglantiy ziyaret ediniz: http://www.tutd.org.tr.

13. Erken Cevrimici Makaleler

Bir “Erken Cevrimici Makale” makale, tam metin bir makalenin basili sayida
yayinlanmadan 6nce internet aginda elektronik olarak yayinlanmis halidir. Bu nedenle
makale hazir olur olmaz gorlnebilir durumdadir. Erken Cevrimici Makaleye bir DOI
(Digital Object Identifier) numarasi verilir bdylece bir sayida yer almadan 6nce bu
makaleye atifta bulunulabilir ve makale takip edilebilir. Basili olarak yayinlanmadan
once DOI gecerli olarak kalir ve makaleye atifta bulunmak ve erismek icin kullanilmaya
devam edilebilir. DOI hakkinda daha fazla bilgi su linkte bulunabilir: http://www.doi.
org/faq.html.

14. Yaz isleri

Tirk Uyku Tibbi Dernegi (TUTD)

Adres: Naci Cakir Mh. 760 Sk. Esenkent Sitesi D Apt. No: 25 D: 17 Cankaya/Ankara
Telefon: +90 530 409 82 60

Faks: +90 312 480 89 58

E-posta: dergi@tutd.org.tr
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Please take your time to consult the following instructions to help you prepare your
manuscript in the Journal of Turkish Sleep Medicine, and feel free to contact us
with any questions. To ensure fast peer review and publication, manuscripts that do
not follow the instructions are returned to the corresponding author for technical
revision before undergoing peer review.
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1. About The Journal

Scope Journal of Turkish Sleep Medicine is the official English language journal of
the Turkish Sleep Medicine Society (TSMS), and publishes original research articles,
articles, case reports and review articles on basic clinical and sociological issues,
dealing with Journal of sleep medicine. Both members and non-members of the
TSMS are welcome to submit papers to the journal.

The journal does not charge any article submission or processing charges.
Frequency: Four issues per year (issues in March, June, September and congress
special issue in December)

ISSN: 2148-1504 (print)

Journal abbreviation: J Turk Sleep Med

Publisher: Galenos Yayinevi
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2. Editorial Review And Acceptance

Acceptance: The acceptance criteria for all papers are the quality and originality of
the research and its significance to our readership. All manuscripts are peer reviewed.
The Editor reserves the right to refuse any material for publication. Final acceptance
or rejection rests with the Editorial Board.

Review process: A submitted paper is assigned to one of the associate editors
according to the topics of paper. The responsible associate editor appoints more
than two reviewers for evaluating the paper and decides whether the paper
should be accepted for publication, revised or rejected, according to the reviewers’
comments within four to six weeks.

Before publication: All manuscripts should be written in a clear, concise, direct style so
that they are intelligible to the professional reader who is not a specialist in the particular
field. Where contributions are judged as acceptable for publication on the basis of
content, the Editor reserves the right to modify manuscripts to eliminate ambiguity
and repetition and improve communication between author and reader. If extensive
alterations are required, the manuscript will be returned to the author for revision.

3. Manuscript Categories

(1) Original Article Full-length presentation of current research related to either basic
or clinical knowledge.

Word limit: 6000 words excluding abstract but including references, tables and
figures. Abstract: 250 words maximum, structured (introduction/aim, material
methods, results, discussion).

Description: For arranging the text, please refer to 5. STRUCTURE OF MANUSCRIPTS.
(2) Short Paper Short papers cover new findings that could substantially and
immediately affect research or clinical practice. Short papers do not include case
reports.

Word limit: 1800 words excluding abstract but including references, tables and
figures. Abstract: 100 words, unstructured (no use of subheadings).

References: Maximum 10.

Figures/ tables: Maximum 2.

Description: For arranging the text, please refer to 5. STRUCTURE OF MANUSCRIPTS.
Supporting information is not allowed for short papers.

(3) Case Report Clinical cases of exceptional interest and novelty are considered for
publication. If appropriate, the Editor may ask authors to rewrite case reports as
letters to the Editor.

Word limit: 1200 words excluding abstract but including references, tables and
figure legends.

Abstract: 100 words, unstructured (no use of subheadings).

References: Maximum 10.

Figures/ tables: Maximum 2.

Description: For arranging the text, please refer to 5. STRUCTURE OF MANUSCRIPTS.
(4) Letters to the Editor Letters may be submitted to the Editor on any topic of
discussion: clinical observations, as well as comments on papers published in recent
issues. Letters to the Editor are subject to peer review. Letters can use an arbitrary
title.

The responses to the letter from authors must cite the title of the letter: e.g.
Response to [title of letter]. This ensures that readers can track the line of discussion.
Word limit: 500 words. Abstract: No abstract. References: Maximum 5. Figures/
tables: Maximum 1.

(5) Review Article Survey, evaluation and critical interpretation of recent research,
data and concepts in the fields covered by the journal review articles will undergo
peer review prior to acceptance.

Word limit: 8000 words excluding abstract but including references, tables, figures.
Abstract: 250 words maximum, unstructured (no use of subheadings).
Figures/tables: If figures or tables have been reproduced from another source, a
letter from the copyright holder (usually the Publisher), stating authorization to
reproduce the material, must be attached to the covering letter.

Description: Reviews are comprehensive analyses of specific topics.

(6) Editorial Critical comments and overview about an article or an updated subject
invited by the Editor.

Word Limit: 1500 words. Abstract: No abstract. References: Maximum 5.

4. Submission of Manuscript

Manuscripts must be submitted online at: https://www.journalagent.com/jtsm

If there are any problems using the site or managing a manuscript, please contact
LookUsBilisim support: http://www.lookus.net

Authors must supply an email address as all correspondence will be by email.

The ORCID (Open Researcher and Contributor ID) number of the correspondence
author should be provided while sending the manuscript. A free registration can be
done at http://orcid.org.

(1) General All articles submitted to the Journal should comply with these instructions.
Otherwise, the manuscript will be returned to the author and publication may be
delayed.

* Do not use ‘Enter” at the end of lines within a paragraph.

e Turn the hyphenation option off; includeonly those hyphens that are essential
tothe meaning.

 Specify any special characters used to rep-resent non-English characters.

¢ Do not use | (ell) for 1 (one), O (capital o) for 0 (zero) or B (German esszett) for B
(Greek beta).
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Instructions to Authors

* Use a tab, not spaces, to separate data points in tables. If you use a table editor
function, ensure that each data point is contained within a unique cell (i.e. do not
use carriage returns within cells).

(2) Cover Letter Authors must provide the covering letter separately from the title
page, and must declare in it that the content has not been published or submitted
for publication elsewhere except as a brief abstract in the proceedings of a scientific
meeting or symposium. The covering letter must also contain an acknowledgment
that all authors are in agreement with the content of the manuscript. It is required
that all authors should be registered at http://www.submision.tutd.org.tr by
submission.

Authors must also state that the protocol for the research project has been approved
by an Ethics Committee including approval number (ref.8). This information should
be provided in the “Materials and Methods" section of the manuscript. In the case of
human experiments, the author must conform to the provisions of the Declaration
of Helsinki in 1964 (as revised in Edinburgh 2013), and provide a statement that the
subject of the study gave informed consent. Patient anonymity should be preserved.
In a case of clinical trial, authors should include the name of the trial register and the
registration number (ref. 9) in the cover letter. If you wish the editor(s) to consider
an unregistered trial, please explain briefly why the trial has not been registered.

5. Structure of the Manuscript

The length of manuscripts must adhere to the specifications under the section
Manuscript Categories. Manuscripts that do not adhere to the following instructions
will be returned to the corresponding author for technical revision before undergoing
peer review (unsubmitted).

Manuscripts should be presented in the following order: (1) title page; (2) abstract
and key words; (3) text; (4) acknowledgments including disclosure; (5) references;
(6) figure legends; (7) tables and (8) figures. Footnotes to the text are not allowed
and any such material should be incorporated into the text as parenthetical matter.
(1) Title Page The title page should contain: (i) manuscript category; (ii) the title of
the paper; (iii) the running title of the paper; (iv) the full names of the authors and
their institutions; (v) the addresses of the institutions at which the work was carried
out together; (vi) the full postal and email address, plus facsimile and telephone
numbers, of the corresponding author; and (vii) a word count.

The title should be less than 120 characters. Do not use abbreviations in the title,
other than common abbreviations such as REM, DNA and so on. A short running title
(less than 40 characters including spaces) should also be provided.

(2) Abstract And Keywords The abstract must adhere to the specifications in
MANUSCRIPT CATEGORIES. The abstract should not contain abbreviations other
than common abbreviations or references. 3 to 7 key words should be supplied
below the abstract in the main text.

(3) Text Authors should set out the sections of the manuscript as follows:
Introduction; Materials and Methods; Results; Discussion, in this order. Please
note that the requirements differ according to manuscript types. Please refer to
MANUSCRIPT CATEGORIES.

(4) Acknowledgments/ Disclosure Authors must declare any financial support or
relationships that may pose a conflict of interest. The source of financial grants and
other funding must be disclosed.

Authors may consider, as a guide for financial disclosures, reporting interests as
described in the following list: (i) employment/leadership position/advisory role; (ii)
stock ownership; (iii) patent royalties/licensing fees; (iv) honoraria (e.g. lecture fees);
(v) fees for promotional materials (e.g. manuscript fees); (vi) research funding; or (vii)
other (e.qg. trips, travel, or gifts which are not related to research).

(5) References The Vancouver system of referencing should be used http://
barrington.cranfield.ac.uk/help/ vancouver-system-for-citing-references/. In the
text, references should be cited using superscript Arabic numerals in the order in
which they appear. If cited only in tables or figure legends, number them according
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to the first identification of the table or figure in the text. In the reference list,
the references should be numbered and listed in order of appearance in the text.
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Abstract

Objective: Currently, there is a need for research that examines
factors which affect physical activity (PA) participation in Obstructive
Sleep Apnea syndrome (OSAS) patients. The purpose of this study
was to investigate the relationship between the PA level and daytime
sleepiness, fatigue perception, quality of life, and psychological status
in patients with OSAS.

Materials and Methods: This cross-sectional study involved 38
patients with OSAS between the ages of 30-60 years. The PA level was
determined using the Turkish version of the International Physical Activity
Questionnaire (IPAQ). Quality of life was evaluated by the Functional
Outcomes of Sleep Questionnaire and Nottingham Health Profile (NHP).
The Epworth Sleepiness Scale (ESS) was used for evaluation of the
sleepiness status. The fatigue perception of the patients was evaluated
by the Fatigue Impact Scale (FIS) and the Fatigue Severity Scale (FSS).
Results: According to IPAQ classification, 44.7% of patients were
inactive. A marked correlation was observed between IPAQ-total score
with ESS score (r =-0.493, p=0.002), Hospital Anxiety and Depression
Scale-Anxiety score (r=-0.338, p=0.041), NHP-social isolation score
(r=-0.406, p=0.013), FIS-physical score (r=-0.404, p=0.013), and FIS-
psychosocial score (r=-0.411, p=0.012).

Conclusion: This study showed that the total amount of PA in patients
with OSAS is closely related to excessive daytime sleepiness, anxiety
level, social isolation and effects of fatigue on physical and psychosocial
functions.

Keywords: Obstructive sleep apnea, apnea-hypopnea index, exercise
test, anxiety, sedentary lifestyle

Oz

Amac: Obstriiktif Uyku Apne sendromu (OSAS) hastalarinda fiziksel
aktivite (PA) katihmini etkileyen faktorleri inceleyen arastirmalara ihtiyac
vardir. Bu calismanin amaci, OSAS’li hastalarda PA dlzeyi ile glindiiz
uyku hali, yorgunluk algisi, yasam kalitesi ve psikolojik durum arasindaki
iliskiyi arastirmaktir.

Gereg ve Yontem: Bu kesitsel calisma, 30-60 yaslari arasinda 38 OSAS'li
hastayi kapsamaktadir. PA seviyesi, Uluslararasi Fiziksel Aktivite Anketinin
(IPAQ) Turkge versiyonu kullanilarak belirlendi. Yasam kalitesi Uykunun
Fonksiyonel Sonuclar Olcegi ve Nottingham Saglik Profili (NHP) ile
degerlendirildi. Uykululuk durumunu degerlendirmek icin Epworth
Uykululuk Olcegi (EUO) kullanildi. Yorgunluk algist Yorgunluk Etki Olcegi
(FIS) ve Yorgunluk Siddeti Olgegi (FSS) ile degerlendirildi.

Bulgular: IPAQ siniflandirmasina goére, hastalarin %44,7’si inaktifti.
IPAQ-total skoru ile EUO skoru (r=-0,493, p=0,002); Hastane Anksiyete
ve Depresyon Olcegi-A skoru (r=-0,338, p=0,041); NHP-sosyal izolasyon
puani (r=-0,406, p=0,013); FIS-fiziksel skoru (r=-0,404, p=0,013) ve FIS-
psikososyal skoru (r=-0,411, p=0,012) arasinda belirgin bir korelasyon
gozlendi.

Sonug: Bu calisma, OSAS'li hastalarda toplam PA miktarinin asir glindiiz
uykululuk hali, kaygi diizeyi, sosyal izolasyon ve yorgunlugun fiziksel
ve psikososyal islevler tizerindeki etkileriyle yakindan iliskili oldugunu
gOstermistir.

Anahtar Kelimeler: Obstriiktif uyku apnesi, apne-hipopne indeksi,
egzersiz testi, anksiyete, sedanter yasam tarzi
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Introduction

Obstructive Sleep Apnea syndrome (OSAS) is a common
disorder characterized by repetitive episodes of breathing
cessation during sleep that leads to poor quality of sleep (1,2).
Physical inactivity is strongly associated with some of OSAS
risk factors like obesity (1,3). The exercise training programs
are especially recommended in these patient group due to
positive impact on the inflammatory profile, disease severity
and improvement of metabolic syndrome (3,4).

Respiratory effort-related arousals are thougth to be responsible
for lower sleep efficiency, excessive daytime sleepiness and
fatigue in patients with OSAS (1). Fatigue, tiredness, or lack of
energy complaints may be as important as that of sleepiness
in OSAS and they are more frequent in women than men
(5). Depressive symptoms are common in up to 50% of
patients with OSAS (1). In addition, higher levels of depressive
symptoms were found to be related with greater levels of
fatigue in OSAS (6).

Individuals with OSAS have decrease in physical activity (PA)
participation (7-9). The most common clinical outcomes of
OSAS like excessive daytime sleepiness, fatigue, depression,
functional and cognitive decline can increase the duration of
sedentary time. Currently, there is some knowledge on the
amount of PA in individuals with OSAS and potential factors
that is related with amount of PA and sedentary time (7,9)
but there is little data about the relationship between the
PA level and fatigue, daytime sleepiness, quality of life and
psychological status. There is a need for research that examines
patterns and factors that affect PA participation in OSAS
patients. Therefore, the purpose of this study was to investigate
the relationship between the PA level and daytime sleepiness,
fatigue perception, quality of life and psychological status in
patients with recently diagnosed OSAS.

Materials and Methods

Participants

The research was performed in Hacettepe University Faculty
of Health Sciences, Department of Physiotherapy and
Rehabilitation. The study has been approved by the Hacettepe
University Ethics Committee no: GO 18/491. Participants were
informed about the study and their written informed consents
were collected prior to study. This cross-sectional study included
38 patients with OSAS between 30-60 years old diagnosed by
the Department of Chest Diseases and Sleep Center, University
of Health Sciences, Ankara Diskapi Yildinrm Beyazit Training
and Research Hospital. Individuals who could be cooperative
for measurements and questionnaires and have stable general
health status included in the study. Patients with a neurological,
orthopedic or psychological disease that may affect assessments
and have chronic diseases like diabetes mellitus, chronic
obstructive pulmonary disease (COPD) and asthma, patients
whose medical condition is dangerous for exercise, patients
with body mass index (BMI) 40 kg/m? or more were excluded.
None of patients were on continuous positive airway pressure-
therapy, because all of them were directed shortly after the
diagnosis and evaluated.

2

Assessments

Physical data (age, height, weight) were recorded. BMI was
calculated as body weight/height? (kg/m?). BMI was classified
like underweight (<18.5 kg/m?), normal (18.5-24.99 kg/m?),
overweight (>25 kg/m?) and obese (>30 kg/m?) (10). Smoking
history was recorded as pack-years. Symptoms of individuals
related to OSAS were questioned and recorded.

All patients underwent polysomnography (PSG). All PSG
recordings included electroencephalogram, electrooculogram,
and submental and bilateral anterior tibialis electromyogram
using surface electrodes. They also included recordings of airflow
(using thermistors), arterial oxygen saturation (SpO,) (using
pulse oximetry), abdominal and thoracic respiratory movements
(using thoracoabdominal inductance plethysmography),
electrocardiogram body position, and snoring. The sleep stages
were analysed using an agreed criteria developed by Hori et al.
(117). Respiratory events and other related events were scored
using the American Academy of Sleep Medicine Task Force
criteria (12). An apnoea was defined as complete cessation of
airflow for at least 10 s. A hypopnoea was defined as a reduction
in airflow by more than 50% from baseline for at least 10 s in
association with a fall in arterial SpO, of at least 3%. The term
apnea-hypopnea index (AHI) was described as the number of
apnoea plus hypopnoea per hour of sleep (13). The patients
were divided to three groups according to their AHI scores like:
mild OSAS (AHI <15/hr), moderate OSAS (AHI between 15 and
30/ hr) and severe OSAS (AHI =230/hr). AHI, oxygen desaturation
index, AHI during rapid eye movement (REM) period of sleep
(AHI ., ), AHI during non-REM period of sleep (AHI ..,), apnea
index, hypopnea index, mean heart rate and SpO, during sleep,
sleep efficiency, number of arousals, arousal index, apnea and
hypopnea duration were recorded from (PSG).

Patients’ circumference measurements (neck, waist, abdomen,
hip) were made with a tape measure and waist/hip ratio was
calculated (14). Fat mass (FM) and fat free mass (FFM) was
determined using the skinfold method (Skinfold Caliper, Holtain
Ltd, Crosswell, UK) from biceps, triceps, subscapular, and
suprailiac regions. Measurements were repeated three times
and the mean of three measurements was used (15).

The PA level was determined using the Turkish version of
the International Physical Activity Questionnare (IPAQ). This
is a seven-item questionnaire consisting of list of activities,
and requests estimates of the duration and frequency for
each activity engaged in over the previous 7 days. Scores for
moderate and vigorous activities and walking were calculated as
the sum of the corresponding item scores in terms of duration
multiplied by known metabolic equivalents per activity. The
sitting question is a separate score and is not included in the
PA score (16).

The 6 minute walk test (6MWT) is a self-paced test of walking
capacity. Patients were requested to walk as far as possible in
6 minute along a flat corridor. Standardised instructions and
encouragement are commonly given during the test. The
test was administered twice in the same day with a half-hour
interval. The distance in metres is recorded. The 6MWT distance
was expressed as percentages of the expected values from age
and sex (6MWT% of distance) (17).
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Health-related quality of life was evaluated by generic Turkish
version of the Nottingham Health Profile (NHP) and disease-
spesific the Functional Outcomes of Sleep Questionnare (FOSQ)
Turkish version. The NHP is a useful patient-reported outcome for
determining impact of chronic disease on patients that contains
38 statements of six subdimensions (energy, pain, emotional
reactions, sleep, social isolation and physical mobility). The
score of each dimensions ranges from 0-100. Higher scores
indicate higher quality of life impairment (18). The FOSQ
assesses the impact of excessive daytime sleepiness on physical,
mental and social functioning in everyday activities. It consists
total 26 items on four areas: activity level (9 questions),
vigilance (7 questions), general productivity (8 questions) and
social outcome (2 questions). The questions have responses on
a 4 point scale (no difficulty, a little, moderate, or extreme).
Total score is obtained by summing the scores of all items.
Lower scores indicates greater dysfunctionality and worse
quality of life (19).

The Epworth Sleepiness Scale (ESS) was used for evaluating
sleepiness. The patients are asked to rate their likelihood of
falling asleep in eight everyday situations over the previous
month on a scale of 0-3. The ESS score is calculated by
summing the eight item scores and ranges from O to 24. The
higher ESS scores indicate greater daytime sleepiness (20).

The fatigue perception of the patients were evaluated by the
Fatigue Impact Scale (FIS) and the Fatigue Severity Scale (FSS).
FIS is a multidimensional scale consisting of 40 questions to
evaluate the patient’s perception of the limitations caused
by fatigue during the last month in the physical (10 items),
cognitive (10 items) and psychosocial (20 items) functions.
Total score ranges between 0 and 160. High scores indicate a
higher effect of fatigue on daily life (21). The FSS is one of the
most frequently used 9-item scale developed for evaluating
fatigue. Patients are asked to provide a score for each item
on a range from 1 (strongly disagreement) to 7 (strongly
agreement), a score of >4 indicates severe fatigue (22).
Psychosocial status of patients was assessed with Turkish version
of the Hospital Anxiety and Depression Scale (HADS). The HADS
is divided into two subscales to measure anxiety (HADS-A) and
depression (HADS-D) during the past week. Total subscale
scores range from O to 21. Cut off points for HADS-A score is 10
or more, and HADS-D score is 7 or more. Higher scores shows
better psychosocial status (23).

Statistical Analysis

All analyses were performed using the Statistical Package
for the Social Sciences (version 18.0) for Windows (24). For
categorical variables, number (n) and percentage (%) are
presented, and for continuous variables, the mean and standard
deviation are presented. The variables were investigated using
visual (histograms/probability plots) and Shapiro-Wilk test
to determine whether or not they are normally distributed.
Correlations were analyzed using the Spearman correlation
analysis because data was under non-parametric conditions
(25). Correlations were classed as “strong” (r>0.70), “moderate”
(r=0.50-0.69), “weak” (r=0.26-0.49), and “very weak or no
correlation” (r=0.00-0.25) (26). Statistical tests were two-tailed
and p<0.05 was considered statistically significant (25).

Results

Table 1 has shown the characteristics of the patients. Twelve
patients (31.6%) were in the mild OSAS group, eleven patients
(28.9%) were in the moderate OSAS group and fifteen patients
(39.5%) were in severe OSAS group. According to BMI
classification, 2.6% of patients was normal, 39.5% of patients
was overweight and 57.9% of patients was obese. Mean
FM percentage of patients was 33.8+5.7 and median FFM
percentage of patients was 57.9 (Table 1).

Distribution of symptoms related with OSAS was like following:
60.5% of patients had debility, 65.8% of patients had
forgetfulness, 39.5% of patients had decision-making difficulty,
63.2% of patients had night sweating, 44.7% of patients
had lack of concentration, 65.8% of patients had dry mouth,
23.7% of patients had morning headache, 42.1% of patients
had memory weakness, 50% of patients feeling of suffocation
during sleep and 97.4% of patients snore.

According to IPAQ categorical classification, 17 (44.7%) patients
were inactive, 14 (36.8%) patients were minimally active, and
seven (18.4%) patient was sufficiently active in our study. Mean
6MWT distance was 621.9+49.5 m. and mean percentage of
6MWT that they reached according to their age and sex was
104.5+9.5% (Table 2).

Table 1. Antropometric and demographic data of patients with
Obstructive Sleep Apnea syndrome

Variables

Age (years) 46.2+7.9

BMI (kg/m?) 30.4+3.9

AHI 26.9 (6-85.9)
oDl 16.4 (5.2-82.5)
AHI., 25.7 (0-88.2)
AHL o 25.4 (2.4-86)
Al 4.5 (0.2-48.5)
HI 21.3(5-85.2)

Apnea duration (seconds) 13.9 (0.4-27.5)
21.7 (11.1-31.6)

100 (47.6-98.5)

Hypopnea duration (seconds)

Sleep efficiency (%)

Arousal (n) 332 (0-644)
Arousal index 53.1 (0-96.7)
SpO, (%) mean during sleep 92 (84-95.6)
HR (beats/min) mean during sleep 66 (51-92)
Neck circumference (cm) 40 (37-47)
Waist circumference (cm) 101.449.5
Abdomen circumference (cm) 105.94£10.0
Hip circumference (cm) 107.3£7.2
Waist/hip ratio 0.9+0.1

FM (%) 33.8+5.7
FFM (%) 57.9 (37.2-90.2)

BMI: Body mass index, AHI: Apnea-hypopnea index, ODI: Oxygen desaturation
index, REM: Rapid eye movement, NREM: Non-rapid eye movement, Al:
Apnea index, HI: Hypopnea index, SpO,: Oxygen saturation, HR: Heart rate,
FM: Fat mass, FFM: Fat free mass, min: Minutes




Caliskan et al.

Physical Activity in Obstructive Sleep Apnea Syndrome

Table 2. Physical activity level, functional exercise capacity, daytime
sleepiness, quality of life, fatigue perception and psychosocial
status in patients with Obstructive Sleep Apnea syndrome

Variables
IPAQ-vigorous PA score (MET-min/week) 0 (0-5760)
IPAQ-moderate PA score (MET-min/week) 0 (0-2880)

IPAQ-walking PA score (MET-min/week)

643.5 (0-2970)

IPAQ-total PA score (MET-min/week)

990 (0-8232)

IPAQ-sitting score (min)

336 (120-900)

6MWT distance (m) 621.9+49.5
%6 MWT 104.5+9.5
ESS score (0-24) 9.945.9
NHP-energy score 24 (0-100)
NHP-pain score 0 (0-54)
NHP-emotional reactions score 21.3 (0-80.9)
NHP-sleep score 12.6 (0-100)
NHP-social isolation score 0 (0-100)
NHP-physical mobility score 11.5(0-63.2)

NHP-total score (0-100)

113.5 (0-259.2)

FOSQ-activity level score

2.9+0.6

FOSQ-vigilance score 2.610.8
FOSQ-general productivity score 3.13(0.75-4)
FOSQ-social outcome score 3.5 (0-4)
FOSQ-total score (5-20) 11.7£2.7
FIS-physical score 8 (0-35)
FIS-cognitive score 10.68.0
FIS-psychosocial score 16 (0-63)
FIS-total score (0-160) 33 (0-131)
FSS score (0-7) 4.1+1.6
HADS-A score 6.7£3.5
HADS-D score 5.6+3.3
HADS-total score (0-42) 12.3+6.4

Minutes, MET: Metabolic equivalent

IPAQ: International Physical Activity Questionnare, 6MWT: 6 minute walk
test, ESS: Epworth Sleepiness Scale, NHP: Nottingham Health Profile, FOSQ:
Functional Outcomes of Sleep Questionnare, FIS: Fatigue Impact Scale, FSS:
Fatigue Severity Scale, HADS: Hospital Anxiety and Depression Scale, min:

Nine (23.7%) patients had lower normal daytime sleepiness,
16 (42.1%) patients had higher normal daytime sleepiness,
1 (2.6%) patients had mild excessive daytime sleepiness, 4
(10.5%) patients had moderate excessive daytime sleepiness
and 8 (21.1%) patients had severe excessive daytime sleepiness
according to ESS scores (27). In addition, 55.3% of patients
with OSAS had severe fatigue. When we look at the mental
state of the patients, 78.9% of patients had high anxiety level
and 63.2% of patients had high depression level.
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A marked correlation were observed between IPAQ-total
PA score and ESS score (r=-0.493, p=0.002); HADS-A score
(r=-0.338, p=0.041); NHP-social isolation score (r=-0.406,
p=0.013); FIS-physical score (r=-0.404, p=0.013) and FIS-
psychosocial score (r=-0.411, p=0.012). IPAQ-moderate PA
score was significantly correlated with FIS-physical score (r=-
0.380, p=0.020); FIS-cognitive score (r=-0.413, p=0.011);
FIS-psychosocial score (r=-0.411, p=0.012) and FIS-total score
(r=-0.418, p=0.010). IPAQ-walking PA score was significantly
correlated with ESS score (r=-0.335, p=0.040) and NHP-social
isolation score (r=-0.442, p=0.006). IPAQ-sitting score was
significantly associated with NHP-energy score (r=-0.406,
p=0.019); NHP-emotional reactions score (r=-0.445, p=0.010)
and NHP-total score (r=-0.516, p=0.002). In addition, there
were evident correlations between ESS score and NHP-physical
mobility score (r=0.338, p=0.041); FOSQ-vigilance (r=-0.335,
p=0.049); FSS score (r=0.347, p=0.038); FIS-physical score
(r=0.483, p=0.002); FIS-cognitive score (r=-0.413, p=0.011);
FIS-psychosocial score (r=0.429, p=0.008) and FIS-total score
(r=0.428, p=0.008). There was any correlations between the
AHI score and none of parameters (p>0.05).

Discussion

The main findings of our study are that total amount of PA
is closely related with excessive daytime sleepiness, anxiety
level, social isolation and effects of fatigue on physical and
psychosocial functions in patients with OSAS. The amount of
sedentary time is negatively associated with especially energy
and emotional reactions dimensions of general quality of life of
patients with OSAS. There is any associations between PA level
and disease severity determined by AHI score and functional
exercise capacity in newly diagnosed patients.

The PA level of individuals with OSAS was found clearly
lower than those of healthy women and men (7) and 32% of
moderate-severe patients were sedentary and 85% of patients
walked less than 10.000 steps/day (8). In accordance with these
findings, only nearly 19% of our patients was sufficiently active
and PA level was low. Aerobic exercise capacity was shown to be
reduced in few studies that evaluates using the cardiopulmonary
exercise testing (28,29) but our patients’ exercise capacity was
normal according to expected values. These can be explained
with that we excluded patients with chronic diseases like arterial
or pulmonary hypertension, asthma, COPD that can impair
exercise capacity. The evaluation time for our patients was also
shortly after the diagnosis. Butner et al. (30) showed that OSA
severity has no correlation with exercise capacity. Verwimp et
al. (8) reported that low PA level is related with OSAS severity
in moderate-severe OSAS. Just the opposite these results, none
of PA and 6MWT distance results were associated with disease
severity in our study. These can be related that our patients
included patients from all disease severities and median AHI
values (median AHI: 26.9) of our patients were very lower than
those of Verwimp et al. (8) (median AHI: 54). As an expected
finding, we showed that total amount of PA level is closely
related with excessive daytime sleepiness and physical and
psychosocial effects of fatigue. As the effects of fatigue and
excessive daytime sleepiness increases, patients with OSAS start
to walk and do moderate PAs less. As the evidence increases
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about the relationship between cognitive functions and PA level
(31), the correlation between increase in moderate activities
level and decrease in effects of fatigue on cognition is an
expected and new finding for OSAS.

Fatigue is a common symptom in patients with OSAS and
reported by 61% of patients in one study (5). Present study
showed that 55.3% of patients with OSAS had severe fatigue
and 60.5% of patients reported debility. Hong and Dimsdale
(7) showed that PA level of moderate-severe OSAS patients
is significantly related with subjective well-being (vitality)
regardless of sleep apnea severity or BMI and fatigue perception
was negatively correlated with PA. ESS score was significantly
related with self-reported complaints (sleepiness, tiredness
and lack of energy) but not with fatigue but female patients
showed notably association with all of these complaints (5).
There was any association between AHI and ESS scores in
this present study as indicated in the literature (32). But both
fatigue severity and impacts of fatigue on physical, psychosocial
and cognitive functions were related with excessive daytime
sleepiness. Due to common poor sleep quality and sleep
fragmentations in OSAS, increase in fatigue perception and
decrease in cognitive functions related with daytime sleepiness
are expected situations.

Psychological well-being results showed that 78.9% of patients
had high anxiety level and 63.2% of patients had high depression
level. In spite of newly diagnosed, higher rates of depression and
anxiety level can be due to decreased functionality and quality
of life as a results of nocturnal hypoxemia, sleep fragmentation,
snoring, excessive daytime sleepiness and poor neurocognitive
performance. Indeed, most prevalent symptoms that reported
by our patients were snoring, forgetfulness and debility. A
previous study demonstrated that in spite of above normal
thresholds, depression and anxiety levels were not correlated
with the AHI score in newly diagnosed OSAS patients (33). But
as the anxiety level increases, total PA amount decreases in our
patients with different disease severity as a new finding.
Quality of life is weakly or not related with determinants of
OSAS severity like AHI and nocturnal hypoxemia (30,34,35).
In moderate-severe OSAS, the decrease in quality of life was
related with physical functioning and ESS score was found
to be correlated with physical and mental domains of quality
of life (35). We also found significant association between
excessive daytime sleepiness and physical mobility and vigilance
dimensions of quality of life. Daytime sleepiness adversely
affects quality of life in OSAS by reducing mobility and
vigilance. In a study with somnolent moderate-severe OSAS,
higher mobility and sleep subdimensions of NHP was related
with poor PA level but daytime sleepiness was not related with
PA level (8). These can be related with that our AHI scores were
lower and most affected dimension of NHP in our patients were
emotional reactions, social isolation and sleep according to
reported normative data (36). Therefore, as the amount of total
PA and walking decreases, social isolation of patients increases
according to our data. The median sitting score (5.6 hours) of
our patients was higher than reported for general population
(37). BMI, daytime sleepiness, exercise self-efficacy, fear of
movement, and depressive symptoms were shown to explain
only 22.9% of variance in sedentary time (9). We too didn’t

find any associations between sedentary time and daytime
sleepiness and level of anxiety and depression. A very important
consequence of our work was that the quantity of sitting as
an indicator of sedentary time is significantly related with
energy, emotional reactions dimensions and general quality
of life. Any relationship between NHP-sleep dimension with
certain parameters can be explain with that questions in this
section don't reflect the features of OSAS and contain detailed
information about sleep.

Study Limitations

There are several limitations in this study. First of all, our study
is limited by its modest sample size and by exclusion criteria.
It is unknown whether our observations would generalize
to patients with OSAS with comorbidities like hypertension.
Another limitation of our study, we evaluated the patients
immediately after diagnosis. It might be better to monitor the
long-term outcomes of the patients.

Conclusion

In conclusion, the present study showed that total amount of
PA is closely related with excessive daytime sleepiness, anxiety
level, social isolation and effects of fatigue on physical and
psychosocial functions in patients with OSAS. The amount of
sedentary time is negatively associated with especially energy
and emotional reactions dimensions of general quality of life
of patients with OSAS. Furthermore, the association between
increase in moderate activities level and decrease in effects of
fatigue on cognition is a new finding for OSAS.
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Oz

Amac: Astim hastaliginda Huzursuz Bacaklar sendromu sikligi ve siddetini
ve hastaligin uyku kalitesine etkisini degerlendirmesi amaclanmustir.
Gerec¢ ve Yontem: Astim ile takip edilen 43 hasta ve 30 saglkli kisi
calismaya dahil edildi. Huzursuz Bacaklar sendromu tanisi Uluslararasi
Huzursuz Bacaklar Sendromu Calisma Grubu kriterlerine gére konuldu.
Epworth Uykululuk Skalasina (EUS) gore giindiiz asir uykululuk skorlari
belirlendi. Pittsburgh Uyku Kalitesi indeksine (PUKI) gére uyku kalitesi ve
Uykusuzluk Siddet indeksine (USI) gére uykusuzluk belirlendi.

Bulgular: Astimli grupta erkek/kadin: 1/8, ortalama yas; 48,88 yil olarak
belirlendi. Saglhkli kontrol grubu cinsiyet ve yas uyumlu secildi. Astimh
grupta %25,58 (n=11) Huzursuz Bacaklar sendromu, kontrol grubunda
%16,7 (n=5) oraninda Huzursuz Bacaklar sendromu saptandi ve
istatistiksel olarak anlamli degildi. EUS 10 ve Ustiinde olan astimli hasta
sayisi 6 iken kontrol grubunda 1 kisi vardi ve istatistiksel olarak anlamli
degildi. PUKI degerlerine bakildiginda astimli grup ile kontrol grubu
arasinda anlamli farklilik vardi (p<0,001). USi degerlerine bakildiginda
astimli grup ile kontrol grubu arasinda istatistiksel olarak anlaml farklilk
yoktu.

Sonug: Calismamizda astimh grupta uyku kalitesinin yiiksek oranda
bozuldugu bulunmustur. Ancak astimli grupta beklenildigi gibi Huzursuz
Bacaklar sendromu, uykusuzluk, glindiz asiri uykululuk gorilme sikhig
kontrol grubuna gore anlaml ylksek degildi.

Anahtar Kelimeler: Astim, Huzursuz Bacaklar sendromu, uyku kalitesi

Abstract

Objective: We aimed to evaluate the frequency and severity of restless
legs syndrome in patients with asthma and the effect of the disease on
sleep quality.

Materials and Methods: Forty-three patients followed by asthma and
30 healthy people were included in the study. The diagnosis of Restless
Legs Syndrome was made according to the criteria of the International
Restless Legs Syndrome Study Group. Excessive daytime sleepiness
scores were determined according to the Epworth Sleepiness Scale
(ESS). According to the Pittsburgh Sleep Quality Index (PSQI) the sleep
quality and according to the Insomnia Severity Index (ISI) the insomnia
was determined.

Results: Male/female rate in the asthmatic group was 1/8, and the
mean age was 48.88 years. The healthy control group was selected to
be gender and age-matched. Restless Legs syndrome was found 25.58%
(n=11) in the asthmatic group and 16.7% (n=5) in the control group,
and it was also not statistically significant. The number of asthmatic
patients with ESS >10 was six, while there was one person in the control
group, and it was not statistically significant. According to the PSQI
values, there was a significant difference between the asthmatic group
and the control group (p<0.001); when ISl values were examined, there
was no statistically significant difference between them.

Conclusion: In our study, it was found that the sleep quality deteriorated
at high rates in the asthmatic group. However, as expected in asthmatic
patients, Restless Legs syndrome, insomnia, and incidence of excessive
daytime sleepiness were not significantly higher than the control group.
Keywords: Asthma, Restless Legs syndrome, sleep quality

Giris
Astim hastaligi hava yollarinin kronik enflamatuvar bir
hastaligidir. Ozellikle gece veya sabahin erken saatlerinde

meydana gelen tekrarlayict hinltili solunum, nefes darhgu,
goguste sikisma hissi ve 6ksuriik ataklarina neden olan havayolu

asirt duyarhh@ ile iliskilidir (1). Huzursuz Bacaklar sendromu
(HBS) yine sikayetlerin 6zellikle geceleri yogun yasandig
diger bir hastaliktir (2). Astim hastalarinda gece semptomlari
nedeniyle uyku kalitesi etkilenebildiginden astim hastaliginda
HBS sikhgr ve siddetini ve hastahigin uyku kalitesine etkisini
degerlendirmesi amaclanmistir.

Yazisma Adresi/Address for Correspondence: Dr. Aygiil Giines, Saglik Bilimleri Universitesi, Bursa Yiiksek ihtisas Egitim ve Arastirma Hastanesi, Noroloji Klinigi, Bursa, Tiirkiye
Tel.: +90 535 924 90 36 E-posta: doctoraynes80@mynet.com ORCID-ID: orcid.org/0000-0002-8321-4164
Gelis Tarihi/Received: 15.04.2018 Kabul Tarihi/Accepted: 20.01.2019

OTelif Hakki 2018 Tiirk Uyku Tibbi Dernegi / Tiirk Uyku Tibbi Dergisi, Galenos Yayinevi tarafindan basilmistir.


https://orcid.org/0000-0002-8321-4164
https://orcid.org/0000-0003-0807-8980
https://orcid.org/0000-0001-7005-3333
https://orcid.org/0000-0001-5193-4469
https://orcid.org/0000-0003-0073-3506
https://orcid.org/0000-0003-3749-2144
https://orcid.org/0000-0003-3858-0306

Glines ve ark.
Astim Hastalarinda Huzursuz Bacaklar Sendromu

Gere¢ ve Yontem

Cahismaya 2015-2016 yillarinda hastanemiz goégts hastaliklari
polikliniginde takip edilen 43 astim hastasi ve 30 saglikh kisi
dahil edildi. Uluslararasi HBS calisma grubu kriterlerine gore
HBS tanisi arastirildi. Epworth Uykululuk Skalasi (EUS) ile glindiiz
asirt uykululuk skorlari belirlendi. EUS; pratik, uygulamasi
ve degerlendirilmesi kolay ve yaygin olarak kullanilan bir
Olcektir. Sifir-t¢ seklinde puanlandirilip yiksek puan uykululugu
gostermektedir (3). Pittsburgh Uyku Kalitesi indeksi (PUKI)
ile uyku kalitesi degerlendirildi. Buna gore; bireyde uyku
kalitesini, miktarini, uyku bozuklugunun varligini ve siddetini
degerlendirmemizi saglayan 19 soru hastalarla birebir goriisme
ile cevaplandirildi. Her birinin yaniti belirti sikligina gore
0-3 arasinda puanlanmaktadir. Puanlama; gecen ay boyunca
hic olmamissa 0, haftada birden az ise 1 puan, haftada
bir veya iki kez ise 2 puan, haftada lic veya daha fazla ise
3 puan olarak yapilmaktadir. Ankette sorulan uyku Kkalitesi
degerlendirmesi ise cok iyi 0, oldukca iyi 1, oldukca koti 2,
cok kotu 3 olarak puanlanmaktadir. Elde edilen toplam skor
0-21 arasinda olup yiksek degerler uyku kalitesinin kotd, uyku
bozuklugu seviyesinin yiiksek oldugunu gostermektedir. Global
skorun 5 veya uzerinde olmasi klinik olarak uyku kalitesinin
anlamli diizeyde kotl oldugunu gostermektedir (4). Uykusuzluk
Siddet indeksi (USI) ile uykusuzluk degerlendirildi. Puanlar
arttikca uykusuzluk diizeyi 6nemsiz, alt esik, orta dizey, siddetli
uykusuzluk gibi kategorilere karsilik gelmektedir (5).

Bu calisma icin etik komite onayi Bursa Yuksek Ihtisas Egitim
Arastirma Hastanesi Etik Kurulu’'ndan alindi.

Yazil hasta onami bu calismaya katilan tim katiimcilardan
alinmistir.

istatistiksel analiz

Kolmogorov-Smirnov testi ile gruplarin dagihmlar incelendi.
Sayisal degerler ortalama + standart sapma; kategorikal bilgiler
yuzdelik oranlarla degerlendirildi. Oranlarin karsilastirmasinda
Pearson ki-kare test ve Fisher test, ortalamalarin karsilastirmasinda
student t-test, baginti incelemesinde Pearson korelasyon testi
kullanildi. P<0,05 degerler istatistiksel olarak anlaml farkli kabul
edildi. istatistiksel analizler Statistical Package for Social Sciences
version 23 programi kullanilarak yapildi.

Bulgular

Astimli grupta erkek/kadin: 1/8, ortalama yas; 48,88 yil olarak
belirlendi. Saglikh kontrol grubu cinsiyet ve yas uyumlu secildi.
Astimli grupta %25,58 (n=11) HBS, kontrol grubunda %16,7
(n=5) oraninda HBS saptandi ve istatistiksel olarak anlamh
degildi. EUS 10 ve Ustliinde olan astiml hasta sayisi 6 iken
kontrol grubunda 1 kisi vardi ve istatistiksel olarak anlamli
degildi. PUKI degerlerine bakildiginda astimli grup ile kontrol
grubu arasinda anlamli farklilik vardi (p<0,001). USi degerlerine
bakildiginda astimli grup ile kontrol grubu arasinda istatistiksel
olarak anlaml farkhhk yoktu (Tablo 1).

Tartisma

Astim, eriskin toplumda %3,6 oraninda ve kadinlarda daha sik
gorilen bir hastalik olup uyku sirasinda parasempatik tonus
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Tablo 1. Astim ve kontrol grubunun 6zellikleri

Astimh grup Kontrol (n=30) | p degeri
(n=43)
Cinsiyet (E/K) | 1/8 1/8
Yas 48,8 47
HBS 11 (%25,5) 5(%16,7) 0,364
PUKI =5 31 8 <0,001
EUS <10 37 29 0,228
EUS 210 6 1
usi 27 9 3
usi <7 27 25 0,081

HBS: Huzursuz Bacaklar sendromu, PUKI: Pittsburgh Uyku Kalitesi indeksi, EUS:

Epworth Uykululuk Skalasi, USI: Uykusuzluk Siddet indeksi, E: Erkek, K: Kadin

artisl, sabaha karsi nonadrenerjik, non-kolinerjik bronkodilator
tonus azalmasi, kortikosteroid ve katekolamin seviyelerinde
azalma noktiirnal sikayetlerin gelisimine yol a¢cmaktadir (1).
HBS yine sikayetlerin 6zellikle geceleri yogun yasandigi diger bir
hastalik olup %5-10 siklikla gorilmektedir (6) Halen etiyolojisi
tam olarak bilinmemektedir. HBS, idiyopatik (hastalik baslangi¢
yasi daha erken, beyin omurilik sivisi hipokretin diizeyi ylkselmis)
ve semptomatik (demir eksikligi, gebelik, tremi, anemi, periferik
noropati) olmak Uzere iki sekilde ortaya ¢ikmaktadir (2). Tani
klinik degerlendirmeye dayanir (2).

HBS bircok hastaliga bagl olarak ortaya cikabilir; en 6nemlileri
demir eksikligi anemisi, bobrek yetmezligi, noropatiler, bag
dokusu hastaliklari ve gebeliktir (2). Calismamizda astimh
grup ile kontrol grubu arasinda HBS goriilme sikligi agisindan
bir fark saptamadik bu durumu hasta sayisinin azligina ve
astim hastaligini siddetine gére evrelendirme yapmamamiza
bagliyoruz. Astim hastalarinda uyku kalitesi bozulmakta, ona
bagl olarak da gilindiiz asin uykululuk ve yorgunluk ortaya
¢tkmaktadir. Biz de calismamizda astimli grubun uyku kalitesinde
belirgin kotllesme saptadik. Ancak; uykusuzluk ve uykululuk
acisindan kontrol grubuna goére bir fark bulamadik.

Sonug¢

Calismamiz astimli grupta uyku kalitesinin yliksek oranda
bozuldugunu gostermistir. Ancak astimh grupta beklenildigi
gibi HBS, uykusuzluk, gindiz asin uykululuk goérilme sikligi
kontrol grubuna gore anlaml yiiksek degildi.

Etik

Etik Kurul Onayi: Bu calisma icin etik komite onayi Bursa Ylksek
ihtisas Egitim Arastirma Hastanesi Etik Kurulu’ndan alind.
Hasta Onayi: Yazili hasta onami bu calismaya katilan tim
katihmcilardan alinmugtir.
Hakem Degerlendirmesi:
degerlendirilmistir.

Yazarhk Katkilari

Cerrahi ve Medikal Uygulama: A.G., Konsept: D.Y., O.$.D.,
Dizayn: A.G., Veri Toplama veya isleme: A.G., D.D.Y., N.B.P.,

Editorler kurulu tarafindan



Glines ve ark.

Astim Hastalarinda Huzursuz Bacaklar Sendromu

M.S., Analiz veya Yorumlama: S.U.D., A.G., 0.S.D., Literatiir
Arama: A.G, 0.5.D., Yazan: A.G.

Cikar Catismasi: Yazarlar ¢ikar catismasi bildirmemislerdir.

Finansal Destek: Yazarlar bu calisma icin finansal destek 3.
almadiklarini beyan etmislerdir.

Kaynaklar

1. Becker AB, Abrams EM. Asthma guidelines: the Global Initiative for
Asthma in relation to national guidelines. Curr Opin Allergy Clin 5.
Immunol 2017;17:99-103.

2. Allen RR Picchietti D, Hening WA, Trenkwalder C, Walters AS,
Montplaisi ). Restless Legs Syndrome Diagnosis and Epidemiology 6.
workshop at the National Institutes of Health; International Restless
Legs Syndrome Study Group. Restless legs syndrome: diagnostic

criteria, special considerations, and epidemiology. A report from the
restless legs syndrome diagnosis and epidemiology workshop at the
National Institutes of Health. Sleep Med 2003;4:101-19.

Miletin MS, Hanly PJ, Measurement properties of the Epworth
Sleepiness Scale. Sleep Med 2003;4:195-99.

Buysse DJ, Reynolds CF Ill, Monk TH, Berman SR, Kupfer D). The
Pittsburgh sleep quality index: A new instrument for psychiatric
practice and research. Psychiatry Res 1989;28:193-213.

Boysan M, Giile¢ M, Besiroglu L, Kalafat T. Uykusuzluk Siddeti
indeksi’'nin  Turk 6rneklemindeki psikometrik ozellikleri. Anadolu
Psikiyatri Dergisi 2010;11:248-52.
Ohayon MM, Roth T. Prevalence of restless legs syndrome and
periodic limb movement disorder in the general population. |
Psychosom Res 2002;53:547-54.



Ozgtin Makale / Original Article

DOI: 10.4274/jtsm.galenos.2019.36844
Journal of Turkish Sleep Medicine 2019,;6:10-15

Obstriiktif Uyku Apne Sendromunda Kronik Intermitant
Hipoksemi Periferik Sinir Motor Liflerde (Unit Sayisinda)
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Chronic Intermittent Hypoxemia in Patients with Obstuctive Sleep Apnea Syndrome
Causes Reduction of Peripheral Nerve Motor Fibers (Unit Number)
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Oz

Amac: Obstriktif Uyku Apne sendromu (OSAS) kronik tekrarlayici
hipoksik strectir. Bu ¢alismada OSAS tanisi ile izlenen olgularda kronik
hipoksinin iskelet kasi motor Unit sayisinda yaptigi degisiklikler arastirildi.
Gereg ve Yoéntem: Apne-hipopne indeksine (AHI) gore hastalar 2 gruba
ayrildilar [grup 1: AHI <15 (NK) ve grup 2: AHi 215,1]. Grup 1'de 57
ve grup 2’de 62 hasta calismaya dahil edildi. Hastalarin N. median
ve N. ulnarisin motor ve duysal distal latanslari, ileti hizlari ve birlesik
aksiyon potansiyel amplitiidleri degerlendirildi. Hastalarda submaksimal
uyarimla maksimum M yanitlar elde edildikten sonra motor Uinit sayilari
(MUNE) Keypoint cihazindaki program ile elde edildi.

Bulgular: Her iki grup arasinda N. medianus, N. ulnaris motor ve duysal
sinir distal latanslar, maksimum M yanit amplitidi ve iletim hizlar
ortalamasi arasinda fark yoktu (p>0,5). N. medianusa ait maksimum
M alan ortalamasi grup 1'de 50,8+20,4 (16,1-121,7), grup 2'de
48,6+£20,05 (10,5-111,4) saptandi (p=0,55). MUNE ortalamasi grup
1'de 155,3+41,17 (46,6-251,7) ve grup 2'de 127,7+40,2 (22,8-235)
(p<0,00) olarak belirlendi.

Sonug: OSAS hastalarda, MUNE yontemi ile motor Unit sayisinda anlamli
diizeyde azalma, uyku sirasinda tekrarlayan kronik hipokseminin OSAS
hastalarinda MUNE’de azalmaya ve subklinik polindropati icin bagimsiz
bir risk faktort oldugunu gostermektedir.

Anahtar Kelimeler: Obstriiktif Uyku Apne sendromu, hipoksemi, motor
Unit sayis

Abstract

Objective: Obstructive Sleep Apnea syndrome (OSAS) is a chronic
intermittent hypoxic process. In this study, we aimed to investigate
electrophysiologically the changes in number of skeletal muscle motor
unit due to chronic intermittent hypoxemia in cases followed up with
the diagnosis of OSAS.

Materials and Methods: According to the apnea-hypopnea index (AHI),
patients divided into two groups (group 1: AHI <15 and group 2: AHI
>15.0). Fifty-seven patients in group 1 and 62 patients in group 2 were
included in the study. Motor and sensory distal latencies, conduction
velocities and combined action potential amplitudes of nervus medianus
and nervus ulnaris were evaluated in patients. After obtaining maximum
M responses by submaximal stimulation in the patients, motor unit
numbers (MUNE) were achieved with the program in Keypoint device.
Results: There were no statistical differences between the two groups in
terms of nervus medianus and nervus ulnaris motor and sensory nerve
distal latencies, maximum M response amplitude and mean conduction
velocity (p>0.5). Maximum M mean area of nerve medianus was
50.8420.4 (16.1-121.7) in group 1 and 48.6+20.05 (10.5-111.4) in
group 2 (p=0.55). The mean MUNE values were 155.3+41.17 (46.6-
251.7) in group 1 and 127.7+40.2 (22.8-235) in group 2 (p<0.00).
Conclusion: The MUNE method demonstrates that chronic intermittent
hypoxemia during sleep causes reduction of the motor unit number
in OSAS patients and is an independent risk factor for subclinical
polyneuropathy.

Keywords: Obstructive Sleep Apnea syndrome, hypoksemia, motor unit
number

Girig
Obstriiktif Uyku Apne sendromu (OSAS), uyku sirasinda Ust
solunum yolunun tekrarlayici kismi ya da tam obstriksiyonu,

horlama ve giindiiz asin uykululuk ile karakterize olan kronik
bir hastaliktir. Hipertansiyon, kardiyovaskdler ve serebrovaskiiler
hastaliklar OSAS’de en sik karsilasilan komorbit hastaliklardir
(1-4).

Yazisma Adresi/Address for Correspondence: Dr. Kezban Aslan, Cukurova Universitesi Tip Fakiiltesi, Néroloji Anabilim Dali, Adana, Tiirkiye
Tel.: +90 543 383 47 88 E-posta: kezbanaslan@hotmail.com ORCID-ID: orcid.org/0000-0002-3868-9814
Gelis Tarihi/Received: 07.07.2018 Kabul Tarihi/Accepted: 20.01.2019

OTelif Hakki 2018 Tiirk Uyku Tibbi Dernegi / Tiirk Uyku Tibbi Dergisi, Galenos Yayinevi tarafindan basilmistir.

10


https://orcid.org/0000-0002-3868-9814
https://orcid.org/0000-0002-3868-9814
https://orcid.org/0000-0001-9126-9192
https://orcid.org/0000-0002-0899-894X
https://orcid.org/0000-0001-8402-4277

Aslan ve ark. .
Obstriiktif Uyku Apneli Hastalarda Motor Unit Sayisi

OSAS’nin primer, sekonder kas hastaliklari, herediter ya da akkiz
polinéropatilerde sikhginin arttigi bazi calismalarda bildirilmistir
(1,5-10). Bununla birlikte OSAS’nin kronik fazda aksonal
polinéropatiye neden oldugu birka¢ calismada gosterilmistir
(11-13). OSAS’nin motor unit sayisi (MUS) Uzerine etkisi
ise simdiye kadar hi¢ calisiimamistir. Bir motor tnit medulla
spinaliste, 6n boynuz motor néronu, aksonu ve inerve ettigi
tdm kas liflerini iceren bir komplekstir. MUS, motor néron veya
motor aksonun hasarlanmasina ya da 6lmesine neden olan
hastaliklarda klinik durumu belirlemek, progresyonu takip etmek
icin kullanilan bir yéntemdir (14-18).

Bu calismada OSAS’nin neden oldugu rekirren intermittant
kronik hipokseminin MUS Uzerindeki etkisini arastirmak istedik.

Gereg¢ ve Yontem

Calisma evrenini Eylul 2008/Eylil 2009 tarihleri arasinda
Cukurova Universitesi Tip Fakiiltesi Néroloji Anabilim Dali Uyku
Laboratuvarina bagvuran ve uyku incelemesi yapilan hastalar
olusturdu. Calismaya yas ortalamasi 45,3£10,6 [minimum
(min): 14, maksimum (maks): 77] olan 95 erkek ve yas
ortalamasi 46,7+11,5 (min: 25-maks: 70) olan 24 kadin toplam
119 hasta dahil edildi.

Calismaya dahil edilmeleri icin: Diabetes mellitus ya da Kronik
Obstriiktif Akciger hastaligi tanisi olmamasi ve daha 6nce karpal
tinel sendromu (KTS) nedeni ile opere olmama kriteri arandi.
ileti calismasi sonrasinda ise polinéropati ya da KTS saptanmis,
rutin incelemesinde diabetes mellitus kriterlerini karsilayacak
Olclide yuksek aclik kan sekeri dlizeyi olan hastalar calisma digi
birakildilar.

Uyku Calismasi

Hastalarin tamami uyku poliklinigine gtindiz asin uykululuk,
horlama yakinmasi ile bagvurmus ve tim gece polisomnografi
(PSG) incelemesi yapilmistir. Tum gece PSG incelemesi
komputerize sistem (Kommet, Grass Telefactor) ile yapilmis ve
kayitlamada su parametreler kullanilmistir: Elektrookilogram
(2 kanal), elektroensefalogram (6 kanal), submental kas
elektromiyografi (2 kanal), her iki bacak anterior tibial kas
elektromiyografi (2 kanal), elektrokardiyogram (1 kanal), airflow
(oro-nazal basing ayarli-kanil), gogus ve abdominal hareketleri
solunum induktans pletismografi (2 kanal) ve parmak problu-
pulse oksimetri ile arterial oksihemoglobin satirasyonu (SaO,: 1
kanal). Kayitlamalar 10 mm/s siiptirme hizi ile yapiimistir. Uyku
evrelemeleri ve apne, hipopne skorlamalari Amerikan Uyku
ilact Akademisi 2007 kurallarina gére yapilmistir (19). Apne,
nazal kanul sinyal genliginde >10 sn sure ile termal sensor tepe
sinyalinde bazal genlige gore %90 veya daha fazla diisme olarak
tanimlanmistir. Hipopne, nazal kanil sinyal genliginde bazala
gore >%50 azalma (airflow sinyali, gégis ya da abdominal
sinyaller) ve oksijen satlirasyonunda bazala gore >%3 diisme
veya buna eslik eden arousal dénemler olarak kabul edilmistir.

Apne-hipopne indeksi (AHI) <15 olanlar kontrol, AHi >15 olanlar
ise hasta grubu olarak siniflandirildi.

Elektrofizyoloji Calismasi
Tim gece PSG incelemesi tamamlandiktan hasta uyandiktan ve
kayitlar raporlanmadan 6nce ileti calismalari tamamlandi. Her

hastada sag elde N. medianus ve N. ulnaris motor ve duysal
sinirler ortodromik olarak bilek diizeyinden uyartildi. Motor

sinir ileti calismasi submaksimal uyarim ile N. medianus icin
M. abductor pollicis brevis ve N. ulnaris icin M. abductor digiti
minimi kasindan elde edilen birlesik kas aksiyon potansiyeline
ait distal latans ve amplitidleri, proksimal uyarim ile bu
sinirlere ait ileti hizlari belirlendi. Duysal sinir calismalar ise
bilek diizeyinde uyari ile N. medianus icin 2. parmaktan, N.
ulnaris icin 5. parmaktan elde edilen potansiyellere ait distal
latans, amplittid ve sinir ileti hizlari hesaplandi. Calismaya dahil
edilme kriterlerine uygun olan hastalarda N. medianus bilekten
submaksimal uyarim ile M. abductor pollicis brevisten kayit
edilen maksimum M yaniti elde edildikten sonra, MUS calismasi
otomatik incremental method ile Keypoint elektromiyografi
cihazinda (Dantec, Skovlunde, Denmark version 3.0) yapild.

istatistiksel Analiz

Tim verilerin istatistiksel analizi SPSS 21.0 for Windows versiyonu
kullanilarak yapildi. Tim degiskenler icin normaliteler kontrol
edildi. Data bilgi dagihmi normal olmayan sonuglar icin uygun
non-parametrik testler secildi. Gruplar arasi normal dagilimi
karsilastirmak icin “student t-test” ve “One-Way ANOVA” ve
normal dagiimi olmayan veriler icin ise “Mann-Whitney U
test” ve “Kruskal-Wallis test” kullanildi. Gruplar arasi kategorik
degiskenler icin analiz “ki-kare test” ya da “Fisher’s exact test”
uygulandi. MUS degerini etkileyen bagimsiz degiskenlerin
saptanmasi icin lineer regresyon denklemi olusturulmustur.
MUS bagimli degisken olarak, yas, viicut kitle indeksi (VKI),
N. median motor amplitiid, minimum oksijen satlrasyonu ve
AHi degiskenleri bagimsiz degisken olarak denkleme alinmistir.
Sonuglar, ortalama + standart deviasyon, median (min-maks)
olarak verildi. P<0,05 anlaml olarak kabul edildi.

Bulgular

Calismaya dahil edilme ve dislanma kriterleri sonucunda
calismaya dahil edilen 119 hasta AHi'ye gore 2 gruba ayrildi
(grup 1: AHI <15 ve grup 2: AHi >15,0). Grup 1'de AHI
ortalamasi 5,4+4,5 (min: 0,1-maks: 14,2) olan 57 hasta ve grup
2'de ise AHI ortalamasi 51,9+25,3 (min: 15,2-maks: 106,5)
olan 62 hasta bulunmaktaydi (p=0,0001). Hasta grubunda yas
ortalamasi 47,8+9,7 (min: 21-maks: 77), kontrol grubunda
ise 43,2+£11,4 (min: 14-maks: 70) saptandi (p=0,02). Cinsiyet
acisindan hasta grubunda, kontrol grubuna gére daha az sayida
kadin hasta belirlendi (p=0,0001).

Bununla birlikte kayit sirasinda belirlenen minimum O,
sattirasyonu acisindan degerlendirildiginde; hasta grupta min:
O, diizeyi 70,9£14,9 (min: 12-maks: 91) ve kontrol grubunda
88,3%£5,7 (min: 71-maks: 98) belirlendi (p=0,0001). Kayit
siresince hasta grubunda 57,5+18,1 (0-284,9) dk, kontrol
grubunda ise 5,1+16,3 (0-101,1) dk siire O, satiirasyonun %88
altinda gectigi saptandi (p<0,00) (Tablo 1).

Uyku skorlamasi sonucu uyku evrelerinin tim uyku suresi
icerindeki ylizde oranina bakildiginda hasta grubunda N1 ve
2'nin daha fazla, N3 ve hizli g6z hareketi doneminin ise daha
az dilimi kapsadigi gozlendi (sirasi ile 0,03, 0,04, <0,00, 0,003)
(Tablo 1).

N. medianusun bilek dlizeyinde uyarimi ile M. abduktor pollisis
brevis kasindan elde edilen motor sinir iletileri sonucunda distal
latans hasta grubunda 3,7+0,3 (min: 2,9-maks: 4,3) msn,
kontrol grubunda ise 3,7+0,3 (min: 2,6-maks: 4,3) msn elde
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edildi (p=0,1). Tablo 2’de de gosterildigi Gizere N. medianus’a
ait motor ve duysal sinir distal latans ve birlesik kas aksiyon
potansiyellerine ait amplitidler arasinda istatistiksel bir farklihk
saptanmadi. Ancak hasta grubunda ileti hizi 58,4+4,3 (min:
51,2- maks: 70,8) m/sn iken kontrol grubunda 60,6+5,2 (min:
50- maks: 71,2) m/sn olup ileti hizi normal limitlerde olmasina
ragmen hasta grubunda ileti hizi istatistiksel olarak anlamli
oranda daha yavas oldugu belirlendi (p=0,01).

Hasta ve kontrol grubunda MUS’nin calisilacagi maksimum M
alanlan arasinda istatistiksel bir fark olmadigi saptandi (0,5).
Bununla birlikte hasta grubunda MUS, 127,7+40,2 (min: 22,8-
maks: 235) iken kontrol grubunda 155,3+41,1 (min: 46,6-
maks: 251,7) olarak hesapland. istatistiksel olarak MUS sayisinin
hasta grubunda anlamli oranda daha distk oldugu belirlendi
(p=0,0001) (Tablo 2).

Tablo 3’te MUS ile degiskenler arasindaki korelasyon iliskisi
irdelendi. Yas MUS ile korelasyon gostermezken, VKI, N. median
distal latans ile MUS arasinda negatif korelasyon bununla birlikte
min: O, satlirasyonu ve N. medianus ileti hizi ile MUS arasinda
pozitif korelasyon saptandi.

Yas, VKi, median motor amplitiid, minimum oksijen sattrasyonu
ve AHI degiskenlerinin MUS (zerine etkisini arastirmak Uzere
yapilan lineer regresyon analiz sonuglarina gére AHi (p=0,023)
ve N. medianus motor amp’nin (p=0,015) MUS'yi belirleyen
bagimsiz degiskenler oldugu gosterilmistir.

Tartisma

Bu calisma sonucunda 2 6nemli ana sonug elde ettik.

1. AHi >15,1 tzerinde olan OSAS’li hastalarda MUS, AHi <15
olan hastalara gore belirgin olarak daha dustktir. 2. Uyku apne
sendromlu hastalarda subklinik polinéropati bulunmaktadir.

OSAS’nin patofizyolojisinde, Ust solunum yolunun anatomik
anormalliklerinin yani sira kas tonus disregilasyonun onemli
yeri oldugu bilinmektedir. Kas tonus disregtilasyonunun temel
nedeni ise st solunum yolu periferik sinir ve kas yapisi
anormalliklerine atfedilmistir (20-22).

Periferik sinir ya da kas sistemi calismalari siklikla OSAS'nin
patofizyolojisini tanimlamak (8,20) ya da nadiren progresif
streci gostermek (23,24) amach yapilandinimistir. Bu konuda
Ug¢ farkh yontem ile histopatolojik, metabolik, elektofizyolojik
ust solunum yolunda kronik nérojenik degisikligin gelistigi
gosterilmistir. Histopatolojik yontemler ile OSAS’li hastalarin
palatofaringeus, genioglossus ve diger yumusak doku kaslarinda
hasta orneklerinde, kronik noérojenik degisikligi telkin eden;
bag doku miktarinda artis, kas lifi boyutlarinda, form ve
sekillerinde anormallikler, kas liflerde gruplasma yuvarlak ya
da lobller gorunti saptamiglardir (20-23,25,26). Bununla
birlikte yumusak doku kasinda satellit hiicrelerini belirlenmis
olmasi, bu alanda kas hasari sonrasi rejenerasyonun oldugunu
distindirmugstir (20). Metabolik calismalarda ise Ferini-Strambi
ve ark.’nin (26) yaptigi calismada, M. uvulae kasinda glyco
litik, glycogen olytik ve anaerobik enzimatik aktivitenin normal
hastalara gore artmis oldugu gosterilmistir. Bununla birlikte
elektrofizyolojik olarak ise Svanborg’nin (27) pilot ¢alismasinda;
OSAS’li hastalarin M. palatopharyngeus kasina ait igne
elektromiyografi (EMG) incelemesinde yine kronik norojenik
degisikligi gosteren spontan aktivite, polifazik potansiyel ve
kas lifi yogunlugunda azalma bulgularini saptamglardir. Bu
yontemler ile OSAS'nin patofizyolojisinde kronik norojenik
strecin rol aldigi vurgulanmustir (23).

OSAS patolofizyolojisinde kronik intermitant hipokseminin Ust
solunum yollarinda kronik norojenik hasara neden oldugu
belirlenirken, ayni fizyopatolojik olayin MUS lzerinde etkisi
simdiye kadar arastirlmamugtir.

Tablo 1. Apne-hipopne indeksine gore hastalarin klinik ve polisomnografi sonuglar
Kontrol grubu (AHI <15) (n=57) Hasta grubu AHi >15,0 (n=62) P
Mean + SD med (min-maks) Mean + SD med (min-maks) Mean £ SD med (min - maks)
Cinsiyet | E/K (n) 37/20 58/4 0,0001
Ya 43,2+11,4 47,8+9,7
3 42 (14-70) 47,5 (21-77) 0,02
AHI 5,414,5 51,9+25,3
4,1 (0,1-14,2) 50,6 (15,2-106,5) 0,0001
VK 28,05+4,8 32,414,8
28 (19-42) 31 (24-45) <0,00
5,1£16,3 57,5+18,1
0, ’ ’ ’ ’
Sat 0, <%88 dk 0(0-101,1) 18,1 (0-284,9) <0,00
N1 9,3£10,2 12,5+10,02
8,4 (2-27) 8,8 (2-62) 0,03
N2 59,5+10,2 70,4£11,4
60,7 (26,6-81,3) 70,6 (33,7-92,8) 0,04
N3 18,8+7,7 7,718,4
18 (0,3-37) 4,9 (0-43) <0,00
+ +
REM 12,4£5,6 9,245,6
12,1 (1-25) 8,9 (0-22) 0,003
AHi: Apne-hipopne indeksi, VKI: Viicut kitle indeksi, min-maks: Minimum-maksimum, REM: Hizli g6z hareketi, E/K: Erkek/kadin, SD: Standart deviasyon
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Tablo 2. Elektrofizyolojik incelemelerin karsilastiriimali sonuclari

Grup Kontrol grubu (AHI <15) Hasta grubu AHi >15,0 p
Mean £ SD Mean £ SD
Med (min-maks) Med (min-maks)
Motor sinir uyarimi
. . 3,7+0,3 3,7+0,3 0,1
N. medianus distal latans (msn) 3.8 (2.6-4,3) 3.8 (2,9-4,3) i
. 14,08+4,2 13,4+4,1 0,4
N. medianus amp. (kV) 13,6 (5,7-26,4) 14,05 (3,2-21,6) ;
60,6+5,2 58,4+4,3 -
N. med. hiz (m/sn) 60,5 (50-71,2) 57,9 (51,2-70,8) 0,010
N. ulnaris distal latans 3,1+0,3 3,2+0,3 -
(msn) 3,2(2,1-4,2) 3,2 (2,3-4,0) 0,3
. 11,543,5 11,543,3 0,9
N. ulnaris amp. (V) 3,5(1,217,7) 11,8 (0,6-18,6) ;
N. ulnaris hiz (m/sn) 63,0316,1 62,06+5,09 0,3
’ 63,2 (50-76,8) 61,9 (50-75) -
Duysal sinir uyarimi
. . 2,8+0,4 2,8+0,4 0,8
N. medianus distal latans (msn) 2.8 (2,2-4,0) 28(21-3,9) i
, 17,748,4 14,7+6,5 0,07
N. medianus amp. (uV) 15,0 (5-48) 14,0 (4-31) i
62,1+8,2 61,9+8,9 0,9
N. med. hiz (m/sn) 61,5 (43,6-81,3) 62,1 (43,6-79,5) -
N. ulnaris distal latans 2,7+0,2 2,8+0,3 0,3
(msn) 2,8(2,3-3,3) 2,8 (2,0-3,4) -
. 19,619,4 14,945,5
N. ulnaris amp. (uV) 18,0 (5-43) 14 (4-27) 0,010
. 51,6+4,5 51,5+5,7 0,9
N. ulnaris hiz (m/sn) 51,7 (43,8-65,2) 51,7 (41,4-76,4) ;
50,8+20,4 48,6+20,05 0,5
Maks. M alant 47,2 (16,1-121,7) 49,5 (7,5-111,4) ;
MUS* 155,3+41,1 127,7+40,2 0,0001
148,9 (46,6-251,7) 123,1 (22,8-235) -
*MUS: Motor (init sayisi, min-maks: Minimum-maksimum, SD: Standart deviasyon, AHi: Apne-hipopne indeksi
Tablo 3. Motor tinit sayisinin farkh degiskenler ile korelasyonu
. N. med. N. med. N. med. N. med. N. med. N. med.
s+ 0,
Yas VKI Cinsiyet sl\gltn 0, S/OSSaSt dk dist. Its. amp hiz dist. Its. amp hiz
2 (motor) (motor) (motor) (duysal) (duysal) (duysal)
Total -0,21* | -0,3 0,24** -0,23* -0,2* 0,3** 0,18* -0,1 0,1* 0,3*
MUS -0,15

*p<0,05, **p<0,01, min: Minimum, Mus: Motor Unit sayisi, VKi: Viicut kitle indeksi
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Tablo 4. Motor init sayisini etkileyen bagimsiz degiskenler icin regresyon analiz sonuglari

Standardize olmayan Standardize t p

B Std. hata Beta
(Constant) 181,210 57,175 3,169 0,002
Min O, sat. -0,243 0,425 -0,078 -0,573 0,568
N. Med. Motor amp 2,262 0,912 0,222 2,479 0,015
Yas -0350 0,369 -0,085 -0,947 0,346
VKI -0,820 0,880 -0,102 -0,933 0,353
AHI -0,432 0,188 -0,299 -2,305 0,023
a. Bagimli degisken: MUS, STD: Standart, Min: minumum, VKi: Viicut kitle indeksi, AHI: Apre-hipopne indeks, Sat: Sattirasyon

MUS’nin kantitatif olarak belirlenmesi, 6zellikle polinéropati,
on boynuz motor noéron tutulusu gosteren hastaliklar,
radikulopatiler, tuzak néropati, serebrovaskiiler hastaliklari olan
olgularda klinik durumlarini belirleme ve progresyonunu takip
etmede siklikla kullanilmaktadir (15-18,28-32). Serebrovaskdler
hastaliklarda, trans-sinaptik inhibisyon varligi, juvenil miyoklonik
epilepsi hastalarinda ise subklinik 6n kok hiicresi tutulusu nedeni
ile MUS’nin azaldigi g6sterilmistir (14,32).

Bizim calismamizda da AHI >15 olan hastalarda kontrol grubuna
gore, M. abductor pollicis brevis kasindan elde edilen MUS’de
istatistiksel olarak azalma oldugunu saptadik (Tablo 2). Bu
calismada her iki grup arasinda birlesik kas aksiyon potansiyeli
amplitidinde belirgin farkhlik olmamasi énemli bir bulguydu
(Tablo 2).

MUS'yi etkileyecek faktorler acisindan degerlendirildigine, bizim
calismamizda MUS’nin, min: O, satlrasyonu, motor ve duysal
sinir birlesik kas aksiyon potansiyel amplitidu ve ileti hizi ile
pozitif korelasyonu belirlenirken, VKI ve motor sinir distal latansi
ile ters korelasyonu oldugu saptadik (Tablo 3). MUS’nin yas ve
cinsiyet ile korelasyonu olmadigini belirledik. McNeil ve ark.
(28) MUS'nin ileri yaslarda 6zellikle 6. dekattan sonra azalmaya
basladigi gostermislerdir. Calismamizda her ne kadar gruplar
arasi yas ortalamasi farkli ciksa da her iki grupta dagilimin
normal olmasi yas ile MUS arasinda korelasyonun istatistiksel
olarak anlamsiz c¢ikmasina neden olmustur. Ancak VKi ile
elde edilen ters korelasyonun varligi OSAS’de yumusak doku
kaslarinda histopatolojik olarak bag doku miktarinda artis, kas
liflerinde ve boyutlarindaki anormalliklerin (25,33) sadece lokal
degil yaygin oldugunu distindirtmektedir.

Friberg ve ark. (23) O, satlirasyon ylizdesi ile tst solunum yolu
histopatolojik degisiklikleri arasinda anlamli bir iliski bulmazken,
farkh calismalarda, akut ve kronik noktiirnal desatiirasyon ile
polindropati arasindaki iliski oldugunu gostermislerdir (13,20).
Bu sonug bizim ¢calismamizda minimum O, satiirasyonu ile total
MUS arasinda pozitif korelasyon bulgusunu da desteklemektedir
(Tablo 3). Bununla birlikte MUS'yi etkilemesi muhtemel olan VKi,
yas, O, satiirasyonu ve AHI ile yapilan regresyon analizlerinde,
AHi (p=0,023) ve N. medianus motor amp’nin (p=0,015)
MUS'yi belirleyen bagimsiz degisken oldugu belirlendi (Tablo
4).

Duslik frekansta mekanik vibrasyona maruz kalan ekstremite
kasinda stres, fatik (34) ve periferik sinir lezyonu gelistigi
gosterilmistir (35). Horlama hastaligi olan hastalarda travmatik
vibrasyon sadece kas lifini degil ayrica efferent motor sinir ve
duysal siniri de etkiledigi gosterilmistir (20).
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O’Halloran ve ark.’nin (8) yaptigi calismada, streptozotosin ile
indiklenmis diyabetli fare denekleri akut hipoksi ve asfiksiye
maruz birakildiklarinda, sternohyoid kas EMG aktivitesinde
belirgin bir bozulma oldugunu gostermislerdir ve diyabetik
hastalardaki OSAS insidansinin yiiksek olmasinin nedenini
ise bu hastalardaki fizyolojik anormalliklerin oncelikli olarak
dilatator kaslara olan kraniyal motor uyarimini bozulmaya
baglamislardir. Benzer sekilde herediter polinéropatili olgularda
da OSAS prevelansinin yiiksek olmasi (5-7) bu dustinceyi
desteklemektedir. Bu bulgular kronik sistemik hastaliklarin lokal
etkilerinin farkl hastaliklara canak actigini gostermektedir.
Kronik hipoksemide polinéropati insidansinin arttigi daha onceki
calismalarda gosterilmistir. Bununla birlikte ozellikle Kronik
Obstriiktif Akciger hastaligi olan hastalarda hipokseminin agirligi
ile polindropatinin agirhgr arasinda pozitif korelasyon oldugu
belirlenmistir (13,36). Ancak Lidemann ve ark. (11) ilk kez
OSAS hastalarda aksonal polindropati oldugunu gostermislerdir.
Bizim calismamizda ise ileti calismasinda polinéropati saptanan
olgular calisma disi birakilmasina ragmen, hasta grupta N.
medianus motor sinir ileti hizi kontrol grubuna goére istatistiksel
olarak daha yavas saptandi (Tablo 2). Sonucta Lidemann
ve ark. (11) calismasini destekler sekilde bizim calismamizda
da OSAS hastalarinda subklinik aksonal tutulusun goézlendigi
polinéropati varligi tespit edilmis oldu.

Friberg ve ark. (23) OSAS’de horlamanin kronik olarak periferik
travmaya neden olarak Ust solunum yolunda progressif lokal
norolojik lezyona neden oldugu ve OSAS’nin, basit horlama ile
agir OSAS arasinda progresif bir hastalik oldugu vurgulamiglardir.
Svanborg ve Larsson (24) tedavi edilmeyen horlama hastalig
olan olgularin takiplerinde hastaligin artigini belirlemislerdir.

Sonug

Sonugta; bu arastirmalarin 1siginda, OSAS’nin klinik olarak
progresif bir hastalik oldugu kaginilmaz bir sonug, bununla
birlikte kronik hipokseminin gerek aksonal polindropatiye
neden olarak, gerekse MUS’de azalmaya neden olarak olayin
sadece lokal degil sistemik progresif bir hastalik oldugunu
distindirmektedir.
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Gun i¢i asin uykululuk hastalarin yasamlarinda ciddi sorunlara yol
acabilmektedir ve genel popllasyonda oldukca yaygin gorilen bir
semptomdur. flag kullanimina ve medikal durumlara bagh olarak
da ortaya cikabilmektedir. Gin ici asin uykululugu olan hastalarda
birincil hipersomni tanisi konulmadan once ikincil nedenler mutlaka
arastinimaldir. Bu olgu sunumunda idiyopatik hipersomni tanisi ile takip
edilen ancak agir glin ici uykululuga neden olabilecek durumlar arasinda
Obstriiktif Uyku Apne sendromu ve gecikmis uyku fazi mevcut olmakla
birlikte hipersomni durumunun 6ncelikle amlodipin ile iligkili oldugu
tespit edilen bir hasta sunulmustur.

Anahtar Kelimeler: Hipersomni, amlodipin, ilag yan etkisi

Abstract

Excessive daytime sleepiness is a symptom which can caused serious
problems in patients life and is widely common in general population.
It may be occurred depending on drug use and medical conditions.
Secondary reasons must be investigated before making the diagnosis
of primary hypersomnia in patients with excessive daytime sleepiness.
In this case report, a patient who was followed up with the diagnosis of
idiopathic hypersomnia, but was diagnosed as hypersomnia associated
with amlodipine use along with conditions that Obstructive Sleep Apnea
syndrome and delayed sleep phase syndrome may cause excessive
daytime sleepiness, was presented.

Keywords: Hypersomnia, amlodipine, drug side effect

Giris

Gundiz asin uykululugu, uyanmak ve giin icinde uyanik
kalmayi saglayamamak olarak tanimlanmistir (1). Artmis
glin i¢ci uykululuk, hastalarin yasamlarinda ciddi sorunlara
yol acabilmektedir ve genel popllasyonda olduk¢ca yaygin
gorilen bir semptomdur. Cogu zaman bir semptom olarak
uyku ve uyanikhk mekanizmalarini etkileyen ikincil nedenlere
bagli ortaya ¢ikar. Guindiiz asiri uykululugunu her zaman bir
semptom olarak ele almak ve incelemek gerekir. Bir semptom
olarak degerlendirirken de uyku ve uyanikhgin bitinlugi icinde
detayli inceleme yapilmalidir. Literatiirde uykululuk, gindiiz
asirt uykululuk, hipersomni ve hipersomnolans genellikle
artmigs uykuya dalma egilimi olarak tanimlanmakla beraber,
hipersomni ve hipersomnolans teknik olarak istemsiz, uygunsuz,
aciklanamayacak olciide, daha giicli bir uykuya dalma egilimi
icin kullanilmaktadir (2,3). Glnduz agsin uykululugu genellikle
uyku ile iligkili solunum bozukluklari, sirkadiyen ritim bozukluklari
ve noktirnal uykuyu bozan diger nedenler ile ilgilidir (4).
Ancak bu durumlar dislandiktan sonra santral hipersomniya
tanisi konulmahdir ve gilindiz asir uykululugu nadiren bir
sendromu isaret eden santral nedenli hipersomnilere bagh

ortaya c¢ikmaktadir. Uluslararasi Uyku Bozukluklari Siniflamasi
3. baskisinda santral sinir sisteminin intrinsik anomalilerine
bagli olarak ortaya cikan narkolepsi, idiyopatik hipersomniya
gibi birincil durumlar ve medikal, psikiyatrik bozukluklar
gibi nedenlere bagh olarak ortaya c¢ikan ikincil durumlar
tanimlanmuistir (1).

idiyopatik hipersomniyanin %0,0035 prevalans orani ile ¢ok
nadir rastlanan bir hastaliktir (5). Tani kriterleri icerisinde 24
saat icinde 11 saat veya daha fazla uyku zamaninin olmasi ve bu
durumu aciklayacak baska bir uyku bozuklugunun olmamasi ve
ilac kullanimina bagli olmamasi gerektigi de vardir (1).
Amlodipin oral dihidropiridin kalsiyum kanal blokorudir ve
hipertansiyon ve koroner arter hastaligi tedavisinde Amerikan
Gida ve ilag Dairesi onayr vardir. Tekli tedavi veya diger
ilaclarla kombinasyon seklinde kullanilabilir. Voltaj bagimh
L-tipi kalsiyum kanallarini bloke ederek vaskiler diiz kaslarin
kontraktilitesini azaltarak vazodilatasyona neden olur ve kan
basincini dusirir. Yan etkileri arasinda bas donmesi, bas agris,
bulanti, uykululukta goériilmektedir (6).

Bu olgu sunumunda idiyopatik hipersomni tanisi ile takip
edilen, ancak g6z ardi edilen ila¢ etkisinin tabloyu nasil
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etkiledigini gosteren ikincil hipersomniyali bir olgunun sunulmasi
amaclanmistir.

Olgu Sunumu

Elli sekiz yasinda, kadin hasta, sabah uyanmakta gugliik, giin
boyunca devam eden uykuluk ve giindiiz uyuklamalar sikayeti
ile merkezimize bagvurdu. Hastanin ilk miiracaatinda bekleme
sirasi ve goOrlUsme aralarinda oturdugu yerde uyuklamalari
gozlendi. Oykiisiinde; yakinmalarinin yaklasik 11 yil énce
basladigl, giniin yaklasik 20 saatini uyuyarak gecirdigi, is
yerinde veya diger ortamlarda uyukladidi, uyanik kalmakta
glclik yasadigi, kendisine verilen stimilanlar (metilfenidat,
modafinil) ile uykuluk halinin ancak 16-18 saate dustuigu
anlasiimaktadir. Katapleksi, uyku paralizi, hipnopompik veya
hipnogojik hallsinasyon tanimlamamaktaydi. Cocukluk
doéneminde belirgin uyurgezerlik ve halen horlama disinda
baska bir uyku bozuklugu da bildiriimemekteydi.

2010 yihinda yapilan bir polisomnografi (PSG) calismasinda
hafif diizeyde Obstriiktif Uyku Apne sendromu [solunum
bozuklugu indeksi (RDI): 8,5] ve Coklu Uyku Latans testinde
(CULT) ortalama uyku latansi 4,2 dakika ile uyku baslangici
hizli g6z hareketi (SOREM) gozlenmemisti. Calisma sonucuna
gore idiyopatik hipersomni tanisi ile modafinil 200 mg/guln
tedavisi baglanmigti. Hastanin tibbi, norolojik ve psikiyatrik
muayenesi normal olup, hipertansiyon disinda gecirilmis bir
rahatsizlik ta mevcut degildi. Laboratuvar ve beyin géruntileme
cahsmalari normal sinirlardaydi. PSG calismasina alindigi gin
Stanford uykululuk puani 4-5, Epworth uykululuk puani 21
olarak saptandi. Calismadan 10 giin 6nce modafinil kullanimi
kesilmistir. Antihipertansif (amlodipin 5 mg, atenolol 100
mgq) ilaclarina devami istenmistir. Antihipertansif ilaclarini hig
kesmeden duzenli kullanan hasta, PSG kaydi giini ilaglarini
yanina almamasi nedeni ile calisma ilagsiz yapilmistir. Hastanin
PSG calismasi yapilmis ve hasta onami alinmistir. Hastanin
PSG calismasini takiben gindiz bir glin 6ncesine gore
uykululugunun dramatik sekilde azaldigi, canh, uyanik oldugu
gozlendi. Stanford uykululuk puani 1-2 idi. PSG calismasinda
REM doéneminde artan Obstriiktif Uyku Apne sendromu (toplam
uyku siresi RDI: 22,3, REM RDI: 50,9) saptandi. CULT testinde
ortalama uyku latansi 14 dakika ile SOREM gozlenmedi (Sekil
1a, b). Hastanin uyku verileri Tablo 1'de gosterilmistir.
Kardiyoloji konstltasyonu ile amlodipin tedavisi kesilerek,
antihipertansif tedavisi dedgistirildi. Pozitif havayolu basinci
(PAP) titrasyon calismasindan da yararlanan hasta strekli PAP
(CPAP) tedavisine alindi. Epworth uykululuk puani 9 ile takibe
alindi. Uyku gunlugu takiplerinde gecikmis uyku fazi ritim
bozuklugu da saptanan hasta ilac (amlodipin), Obstriktif Uyku
Apne sendromu ve gecikmis uyku fazi ritim bozuklugu olarak
ikincil hipersomni olarak tedavileri diizenlenmis ve tedavilerden
yararlandigi gézlenmistir.

Tartisma

Amlodipin, ¢ok nadir olarak hipersomniye neden olmakla
birlikte ozellikle kombine ilaglarla kullanildiginda yan etkileri
artmaktadir (7). Mohan ve ark. (7) amlodipin 5 mg/gin,
olmesartan 20-40 mg/gtin ve hidroklorotiyazid 12,5 mg/giinilag
kombinasyonu ile 4763 hastay! incelemisler ve sadece ikisinde
(%0,04) hipersomni tespit etmislerdir. Amlodipine bagli ilag yan

Tablo 1. Uyku degiskenleri

Toplam kayit stiresi (dk) 466,2
Toplam uyku siresi (dk) 323
Uyku baslangici sonrasi uyaniklik stiresi (dk) 131,7
Uyku latensi (dk) 44,5
REM latansi (dk) 100
Uyku etkinligi (%) 69,3
Donem N1 (TUS, %) 15,2
Donem N2 (TUS, %) 56,7
Dénem N3 (TUS, %) 18
Dénem R (TUS, %) 10,2
Apne hipopne indeksi 22,3
Apne-indeksi 3,3
REM donemi apne-hipopne indeksi 50,9
REM ddnemi apne indeksi 3,6
Oksijen desatiirasyonu indeksi 14,5
Ortalama oksijen sattirasyon 920
Toplam bacak hareketi indeksi 0,6
Periyodik bacak hareketi indeksi 0
TUS: Toplam uyku siresi, dk: Dakika, REM: Hizli g6z hareketi

Nap 1 Nap 2 Nap 3 Nap 4
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Sekil 1a, b. Polisomnografi calismasinin hipnogrami hastanin
Coklu Uyku Latans testi calismasi

etkilerinde en sik gorllen yan etkiler doz bagimli olarak 6dem
(10 mg/giin dozunda %10,8 oraninda) ve dozdan bagimsiz
olarak bas agrnisidir (%7). Somnolans ise dozdan bagimsiz
olarak %1,4 olarak gortilmektedir. Ayrica somnolans kadinlarda
erkeklerden daha fazla olarak gorilmektedir (8,9). Somnolans
ve hipersomni birbirinden ayri durumlardir. Hipersomnolans
uykuya dalmada anormal vyatkinhgi tanimlamaktadir ve
amlodipine baglh olarak %1,4 orani ile nispeten daha sik
gorilmektedir ancak hipersomni 24 saatlik periyotta artmis
uyku miktarini tanimlamak icin kullanilmaktadir ve amlodipinin
de icinde bulundugu kombinasyonda ancak %0,04 orani
ile cok nadir olarak gorilmektedir (3,8). Atenolol gibi beta-
blokerler ise beta reseptorleri ve 5 HT-reseptor antagonizmi,
ayrica melatonin siipresyonu ile genellikle insomniyaya neden
olmaktadirlar (10).
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Olgumuz daha once idiyopatik hipersomni tanisi ile takip
edilmekteydi. idiyopatik hipersomni, kronik ndorolojik bir
hastaliktir ve patolojik giin ici uykululugu vardir, uzamis uyku
stresi hastalia eslik edebilir veya etmeyebilir (11). Gergcek
prevalansi bilinmemektedir. Narkolepsi ile karsilastirildiginda her
on narkolepsi hastasina karsin bir idiyopatik hipersomni hastasi
goruldiugi tespit edilmistir (11). Uykululuk semptomu bircok
hastalikta gorilebileceginden ve idiyopatik hipersomni tanisi
icin spesifik bir bulgu olmadigi icin ayirici tanisinin yapilmasi zor
olmaktadir. Gecikmis uyku fazi sendromu da ayirici tanilarindan
bir tanesidir. Gecikmis uyku fazi sendromunda gece saat
3’te yatip sabah 11’de kalkmaya alismis birisi calismak igin
sabah saat 8'de kalkmak zorunda oldugunda giin icinde
uykululuk hali hissedecektir (11). Gene ayni sekilde Obstriktif
Uyku Apne sendromu varliginda dinlendirici olmayan uyku
stresi sonucunda hastalar gun icinde uykululuk halini siklikla
hissetmektedirler (12). Hipersomni varliginda ikincil nedenler
mutlaka arastinimahdir (13,14).

Olgumuzda giin ici asin uykululuga neden olabilecek durumlar
arasinda Obstriktif Uyku Apne sendromu ve gecikmis uyku
fazi mevcut olmakla birlikte CULT calismasinda ortalama uyku
latansinin ¢ok diisiik olmasi ve giin ici uykululugunun 20 saate
kadar ¢ikmasi, amlodipin almadigi giin yapilan CULT testinde,
ortalama uyku latansinin belirgin artmasi, takiplerinde tedavisi
kesildiginde yakinmalarinin belirgin dizelmesi, hipersomni
durumunun oncelikle amlodipin ile iligkili oldugunu gostermistir.
Sonug¢ olarak; hastalarda santral orijinli hipersomni tanisi
konulmadan once ila¢ kullanimi, etkilesimi gibi ikincil nedenlerin
dikkatli arastirlmasi gerekmektedir. Amlodipin ile hipersomni
arasindaki iligkiyi vurgulamak icin bu olgu sunumu yapilmustir.

Etik
Hasta Onayi: Hastanin polisomnografi calismasi yapilmis ve
hasta onami alinmustir.
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The Secret Face of Arhythmias: Obstructive Sleep Apnea

Syndrome

Aritmilerin Gizli Yiizii: Obstriiktif Uyku Apne Sendromu

@ Pinar Mutlu, ® Merve Yilmaz, ® N. Arzu Mirici

Canakkale Onsekiz Mart University Faculty of Medicine, Department of Chest Diseases, Canakkale, Turkey

Abstract

Obstructive Sleep Apnea syndrome (OSAS) is a clinical condition
accompanied by episodes of respiratory arrest, sleep fragmentation,
oxygen desaturation, and excessive daytime sleepiness due to
obstructions in the upper airway during sleep. Contrary to popular
belief, OSAS is much more common in society. In some patients, we can
observe symptoms of OSAS easily; however, some of the patients may
not indicate any symptoms. Although the interest and research on the
causes of OSAS and the mortality rate associated with cardiovascular
disease have increased, this relationship has still not completely
understood. The results of several proven trusted clinical trials support
the hypothesis that OSAS increases the risk of stroke, arrhythmias (atrial
fibrillation, bradyarrhythmia, supraventricular tachycardia, ventricular
arrhythmia), coronary artery disease, acute myocardial infarction, and
cardiac arrest as much as essential or resistant hypertension. In this case
report, we wanted to demonstrate OSAS as a cause of arrhythmia in a
young obese patient without OSAS symptoms, and an arrhythmia that
improved with OSAS therapy.

Keywords: Young patient, arrhythmia, Obstructive Sleep Apnea
syndrome

0z

Obstriiktif Uyku Apne sendromu (OUAS), uykuda Gst hava yolundaki
tikanikliklar nedeniyle uyku sirasinda olusan solunum durmasi epizotlari,
uyku fragmantasyonu, oksijen satiirasyonu ve giindiiz artmis uyku hali
ile birlikte olan bir klinik tablodur. OUAS toplumda aslinda sanilandan
¢cok daha yaygindir. Bazi hastalarda OUAS semptomlarini ¢ok rahat
gorebiliriz, ancak bazi hastalar hic semptom vermeyebilir. Her ne kadar
OUAS'nin nedenlerinin ve kardiyovaskiiler hastalia baglanmis 6lim
oraninin lizerine olan ilgi ve arastirmalar artsa da, hala bu iliski tam olarak
netlestirilememistir. Temel olarak guvenilir klinik bulgular OSAS'nin,
esansiyal ve direncli hipertansiyonla oldugu kadar, fel¢ gecirme
riskini, kardiyak ritim bozukluklarini (atriyal fibrilasyon, bradiaritmi,
supraventrikiler tasikardi, ventrikiiler aritmi) koroner arter hastaligini,
akut miyokard infarktlisiini ve kardiyak arresti arttirdigi hipotezini
destekliyor. Biz de bu olguda OUAS semptomlari olmayan genc¢ obez bir
hastada aritminin nedeni olarak OUAS ve OUAS tedavisi ile diizelen bir
aritmiyi gostermek istedik.

Anahtar Kelimeler: Geng hasta, aritmi, Obstriiktif Uyku Apne sendromu

Introduction

Obstructive Sleep Apnea syndrome (OSAS) is characterized by
episodes of recurrent complete (apnea) or partial (hypopnea)
upper respiratory tract obstruction during sleep, and often, a
decrease in blood oxygen saturation (1). The overall incidence
ranges between 1% and 5%, and varies between 4% and 8%
in middle-aged men (2). The name Pickwickian syndrome
(obesity-hypoventilation syndrome) was formerly used to
describe hypercapnic, obese individuals with erythrocytosis
who constantly nap during the day. The name was inspired
by the fat, red-faced character named Joe in the novel “The
Pickwick Papers”, written in 1836 by Charles Dickens.

Although it was considered innocuous in the past, it has
since been found to be associated with cardiovascular system
problems, arrhythmia, and car accidents, with high mortality
and morbidity rates (3). The gold standard diagnostic test
is polysomnography. Treatment includes general measures,
use of continuous positive airway pressure (CPAP) and bilevel
positive airway pressure devices, surgical procedures to reduce
obstruction, intraoral medication, and medical treatment.

Case Report

An obese (body mass index: 30 kg/m?), 27-year-old male
patient presented with palpitations, dizziness, an intermittent
feeling of panic, and flu-like symptoms. He had a history of
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10 pack/years of cigarette smoking, occasional alcohol use,
childhood febrile convulsions, and pneumonia. His father had
hypertension. The medical histories of his mother and brother
were unremarkable.

A physical examination yielded a blood pressure measurement
of 120/80 mmHg, a pulse rate of 61/minute, cardiac and
pulmonary auscultation results within the normal limits,
palpable peripheral pulses, and no evidence of peripheral
edema. Hemogram, routine biochemistry, and thyroid function
test results were normal. Troponin and creatine kinase-MB
values were also within the normal limits. His heart rate was
60 bpm. Left axis deviation and left anterior hemiblock were
present on the electrocardiogram. The chest X-ray findings
were not abnormal.

With these findings, the patient was referred to a cardiologist.
Echocardiographic evaluation revealed asymmetric septal
hypertrophy and left ventricular diastolic dysfunction. The
ejection fraction was 67%. The patient was diagnosed
with  hypertrophic  nonobstructive  cardiomyopathy.
The patient was examined in detail because of his complaints
of palpitations and headache, and a Holter device was used
to monitor heart activity. His heart rate was generally in
normal sinus rhythm. Minimum (28 bpm), maximum (119
bpm) and median heart rates (74 bpm) were measured.
A total of 115 ventricular beats were detected, while atrial
beats, ventricular couplets and triplets, supraventricular and
ventricular tachycardia were not detected. A total of 11 brief
pauses of more than 2 seconds in duration were observed. The
longest apneic attack lasted 4 seconds.

An electrophysiological study was performed based on
the Holter results. Ventricular fibrillation was induced with
programmed ventricular stimulation and electrical cardioversion
was performed with 200 joules to achieve sinus rhythm. Given
the cardiac arrest lasting for 4 seconds seen in the Holter
results and inducible ventricular fibrillation, implantation of a
pacemaker was recommended for the patient.

However, the patient had a nickel allergy, so pacemaker
implantation could not be performed. Acetylsalicylic acid
(Coraspin; Bayer AG, Leverkusen, Germany) was administered
and intermittent Holter monitoring was scheduled. The heart
rate was recorded, and a sinus type heart rhythm was
detected during Holter monitoring performed 2 months later.
Minimum (33 bpm), maximum (149 bpm), and median (75
bmp) heart rates were recorded as indicated. A total of 364
ventricular and 26 atrial premature beats were detected.
Three long pauses of 3 seconds in duration were recorded.

Table 1. Polysomnography findings

Sleep efficiency 82.7%
Lowest saturation 82%
Average saturation throughout the night 93.9
Apnea + hypopnea 16.1/h
Obstructive apnea 0.1/h
Central apnea 0.0/h
Mixed apnea 0.0/h
Hypopnea 16.0/h
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Holter monitoring performed 4 months later demonstrated
a sinus rhythm with minimum (33 bpm), maximum (119
bpm) and median (77 bpm) heart rates. A total of 226
ventricular and 27 atrial premature beats, and 4 apneic
episodes were recorded. A more detailed medical
family history revealed that his father had sleep apnea.
Polysomnography was performed though the patient did not
have any obvious OSAS symptoms, such as night apnea or
daytime drowsiness. The apnea-hypopnea index measurement
was 16. The findings of polysomnography are given below
(Table T1).

CPAP titration was performed with the diagnosis of OSAS.
The auto-CPAP device was set at a pressure range of 5-8
c¢cm H,O. The patient used this device for 2 months. After 2
months, repeat Holter monitoring indicated a sinus rhythm
with minimum (38 bpm), maximum (127 bpm), and median
(70 bpm) heart rates. Atrial beats were not observed, while 61
ventricular pulses were detected. No apneic episode was seen.

Discussion

OSAS is a complex and multifactorial disease. The most
important risk factors are obesity (4), neck circumference, male
gender, age (40-65 years), smoking (5), alcohol use (6), and
decreased physical activity (7). Hypothyroidism (8), acromegaly
(9), benzodiazepine use (10), structural disorders in the upper
respiratory tract, and the use of exogenous testosterone (11)
may be less frequently associated risk factors. In a few studies,
genetic predisposition in first degree relatives has been shown
to be associated with familial obesity (12).

From a pathophysiological point of view, in healthy individuals,
cardiac vagal stimulation increases with drowsiness. Especially
in non-rapid eye movement sleep, sympathetic nerve activity,
blood pressure, and heart rate decrease during sleep (13).
This normal relationship is impaired in people with respiratory
disorders occurring during sleep, and during respiratory efforts
to overcome the pharyngeal barrier induced by transient hypoxic
and hypercapnic episodes. These episodes are characterized by
changes in pulmonary volume, intrathoracic pressure, and
micro-arousals. Therefore, patients with OSAS demonstrate
changes in their hemodynamic parameters during the night.
Heart rate, blood pressure, and cardiac output continually
demonstrate variations in association with recurrent micro-
arousals caused by ventilatory abnormalities. Following cessation
of apnea, an increase in heart rate and blood pressure due to
a decrease in left ventricular ejection volume is seen. The main
contributors to the development of hemodynamic modifications
in patients with OSAS include hypoxemia, hypercapnia, changes
in pulmonary volume/intrathoracic pressure, and micro-
arousals. This cause and effect relationship was investigated
in OSAS patients and healthy subjects, and all of these factors
were found to contribute to changes to the autonomic nervous
system in the long-term, the formation of reactive oxygen
species, and endotracheal dysfunction. Metabolic abnormalities
contribute to the increase in cardiovascular risk (14).

OSAS has various adverse consequences affecting the
cardiovascular, neurological, pulmonary, endocrine,
nephrological, gastrointestinal, and hematological systems, as
well as psychiatric status.
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In our case, the effects included arrhythmia. The most
common arrhythmias seen in OSAS are intermittent ventricular
tachycardia, sinus arrhythmia with apnea induced bradycardia,
and subsequent tachycardia occurring after apnea, second-
degree atrioventricular block, and premature ventricular beats
(15,16). In our case, premature ventricular and atrial beats
and apneic episodes were detected during Holter monitoring.
Regular use of a CPAP device was successful in eliminating the
apneic attacks. As a result, we think that polysomnography
should be performed in young patients with arrhythmias,
despite a lack of underlying symptoms of OSAS.
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