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AMAC ve KAPSAM

Derginin amaci, saglik bilimleri ile ilgili alanlarda Akdeniz Tip Fakiiltesi
ve Tirkiye’de yapilan aragtirmalart ulusal ve uluslararasi bilim ¢evreler-
ine sunarak, duyurulmasi ve paylasilmasina katki saglamak, bu baglamda
Tiirkiye’nin tanitilmasma katkida bulunmaktir. Akdeniz Tip Dergisi,
oncelikle Tiirkiye ve diinyada konuyla ilgili tiim tibbi kurum ve bilgi
merkezlerine ticretsiz olarak basili ya da elektronik ortamda dergiye
kolayca erisilmeyi saglamanin yani sira, ulusal ve uluslararasi dizinlerde
de yer almay1 hedeflemektedir. Akdeniz Tip Dergisi, Akdeniz Universite-
si T1p Fakiiltesi’nin bilimsel yayin organi olup, etik ilke ve kurallara bagl
olarak yilda ii¢ kez olmak tizere (Ocak, Mayis, Eyliil) dort ayda bir
yayinlanan bilimsel ve hakemli, disiplinlerarasi bir tip dergisidir.
Akdeniz Tip Dergisi, TUBITAK-ULAKBIM Tiirk Tip Dizini, Tiirk
Medline, Sobiad, index Copernicus ve Academindex Tiirkiye tarafindan
dizinlemektedir. Derginin amaci, saglk bilimleri ile ilgili alanlarda
Akdeniz Tip Fakiiltesi ve Tiirkiye’de yapilan arastirmalari ulusal ve
uluslararast bilim gevrelerine sunarak, duyurulmas: ve paylasiimasina
katki saglamak, bu baglamda Tiirkiye’nin tanitilmasina katkida
bulunmaktir. Akdeniz T1p Dergisi, 6ncelikle Tiirkiye ve diinyada konuyla
ilgili tim tibbi kurum ve bilgi merkezlerine iicretsiz olarak basili ya da
a1k erisim ile elektronik ortamda dergiye kolayca erisilmeyi saglamanin
yant sira, ulusal ve uluslararasi dizinlerde de yer almay1 hedeflemektedir.
Bu hedefler dogrultusunda, Akdeniz Tip Dergisi'nde yaymlanmasi
istenilen makalelerin daha ¢ok 6zgiin arastirmalari (temel, klinik ve
epidemiyolojik) i¢ermesi gerekmektedir. Ayrica editor gorisii, derleme,
olgu sunumu, editore mektup, teknik notlar, tip egitimi ile ilgili yazilar,
tip tarihgesi ile ilgili yazilar, biyografi yazilar1 da kabul edilmektedir.
Gonderilen yazilarin, daha 6nce yazili olarak veya elektronik bir formatta
yaymlanmamig veya yaymlanma amaciyla bir baska dergiye veya
elektronik ortama gonderilmemis olmasi gerekmektedir. Gonderilecek
yazilarda, Tiirk dergilerinde yaynlanmis makalelere de atif yapilmasi
ozellikle aranmaktadir. Daha onceden basili olarak yaymlanan Akdeniz
Tip Dergisi yayin hayatina elektronik olarak devam ettiginden daha
onceden 1300-1779 olan ISSN numarast 08.08.2019 tarihinden itibaren
2687-2781 seklinde degismistir. Derginin yaymn dili Tirkge ve
Ingilizce’dir. Tiirke yazilarda, Tiirk dilinin biitiinliigiiniin korunmasina
dikkat edilmeli ve Tiirk Dil Kurumu’nun giincel baski Yazim Kilavuzu ve
Tiirkge Sozlugi esas alinmalidir.

Tip terimlerinin kullanilmasinda olabildigince "Tiirk¢e Bilim Terimleri"
nin kullanimina 6zen gosterilmelidir. Bunun i¢in yazarlar Tirk Dil
Kurumu'nun "Hekimlik Terimleri Kilavuzu" veya diger Tip Terimleri
Sozliiklerinden yararlanabilir.

YAYIN POLITIKASI

Agik Erigim ve Makale Isleme

Akdeniz Tip Dergisi, bilimsel yaymlara agik erigim saglar. Yayimlanan
saytya ve iceriginde yer alan yazilarin tam metinlerine ticretsiz ulagilabi-
lir. Yazar(lar)dan yazilarinmn yayimi i¢in herhangi bir ticret talep edilmez.

Okuyucular dergi icerigini akademik veya egitsel kullanim amach olarak
tcretsiz indirebilirler. Dergi herkese, tcretsizdir. Bunu saglayabilmek icin
dergi Akdeniz Universitesi'nin mali kaynaklarmdan, editérlerin ve hakem-
lerin stiregelen goniillii abalarindan yararlanmaktadr.

Yazilarin tiim bilimsel sorumlulugu yazarlara aittir. Génderilen yazilarda
isim siralamasi ortak verilen bir karar olmalidir. Sorumlu yazar, yazar
siralamasint “Yazar sorumluluk ve Yayin Hakki Devir Formu”nu dol-
durup imzalayarak, tiim yazarlar adina kabul etmig sayilir. Yazarlik i¢in
gerekli 6lctitleri karsilamayan, ancak ¢aliymaya katkisi olan kigiler “Tegek-
kur” béliimiinde siralanabilir. Yazarlar, yaymin 6zgiin bir yaz oldugunu,
daha 6nce herhangi bir yerde yaymlanmadigini ve degerlendirme siireci
icerisinde bagka herhangi bir yerde yayinlama girisiminde bulunmayacak-
larina yonelik imzal bir beyanda bulunmalhdirlar.

Yazarlar, bilimsel igerikte degisiklik yapilmamasi kosuluyla, editorlik ta-
rafindan yapilacak degisiklik ve diizeltmeleri 6nceden kabul etmis sayi-

lirlar. Gonderilen yazilar yayinlansin veya yaymlanmasin iade edilmez,
yalniz yaymlanmayan resimler ve sekiller istek tizerine yazarma gonde-
rilebilir.

Gonderilen yazilarmn, dergi kurallarina gére hazirlanmug ve eksiksiz olarak
sayfa diizenlemesine hazir duruma getirilmis olmasi gerekir. Yaymn kuru-
lu yazam kurallarina uymayan yazlar yaymlamamak, diizeltilmek tizere
yazara iade etmek ya da sekil acisindan yeniden diizenlemek yetkisine
sahiptir. Editor ve dil editorleri, yazim dili, imla dizeltmeleri ve kaynak-
larin yazim kurallarina uygunlugunun denetimi ve ilgili diger konularda
degisiklik ve diizeltmelerin yapilmasinda tam yetkilidir. Makalede daha
once yaymlanmig ahnti yazi, tablo, resim vb. var ise, makalenin sorumlu
yazari, ilgili yaymn hakki sahibinden ve yazarlarindan yazih izin almak,
ayrica bunu makalede belirtmek zorundadir.

Yayin Siireci ve Makale Degerlendirme Siiresi

Akdeniz Tip Dergisi’ne génderilen makaleler éncelikle Editérler Kurulu
tarafindan nesnel bir degerlendirmeye alinarak gézden gegirilir. Editérler
yazilar1 dogrudan dogruya reddetme veya yeniden diizenlenmesi icin geri
gonderme hakkina sahiptir. Bu agamada yazinin reddini gerektirecek bir
neden yoksa, yazi konu ile ilgili iki ayr1 danigmana gonderilir. Makale de-
gerlendirmesi i¢in davet edilen hakemlerin azami 7 giin i¢erisinde daveti
kabul etmesi istenir. Alan degerlendirmesinden iki olumlu hakem raporu
alan makale yaymlanmaya hak kazanir. Bir olumlu bir olumsuz hakem
raporu alan makale, ti¢tinct bir hakeme gonderilir ve makalenin yaymla-
nip yaymlanmamasi tigiincti hakemin raporu ve/veya editor karari dog-
rultusunda belirlenir. Daveti kabul eden hakemlerin degerlendirme stire-
leri azami 30 glindur. Hakemlerin degerlendirmeyi kabul etmemesi veya
giin sonunda degerlendirme raporunu gondermemesi durumunda maka-
le degerlendirilmek iizere yeni bir hakeme gonderilir. Hakemler, maka-
leyi degerlendirdikten sonra yorum ve Onerilerini iceren degerlendirme
formunu editére gonderirler. Editoér tarafindan hakem yorum ve 6nerileri
yazarlara iletilerek diizeltilmig makaleyi tekrar sisteme yiiklemeleri istenir.
Yazarlarin diizeltme stiresi azami 60 giindur. Hakemler diizeltme sonrast
makaleyi tekrar gdrmek istemisse makale degerlendirilmek tizere hakem-
lere tekrar gonderilir. Bu stire¢ hakemlerin makalenin kabulii veya reddi
yontinde gorugtint bildirmelerine kadar devam eder. Hakemlerden gelen
gorugler, editor/ler tarafindan en geg 15 gitin igerisinde degerlendirilir. Bu
inceleme sonucunda nihai kararim yazar(lar)a iletir.

Son yayin onayi kararini editorler verir. Yapilacak olan sayfa diizenleme-
leri ve diizeltilerden sonra, sorumlu yazarlardan son kontrol istenecek ve
yazili olarak “yayim onay1” almacaktir. Yayima kabul edilen makaleler,
kabul tarihi sirasia gére Erken Cevrim I¢i makaleler kisminda yayimlan-
maktadir. Bir makalenin erken gériniimde olmas: bir sonraki sayiya dahil
edilecegini géstermez. Erken goériiniim sirasinda yazarlarin makalelerini
g6zden gecirmeleri ve dergi yazim kurallar ve mizanpaj acisindan diizelt-
me Onerilerini yaymn kuruluna bildirmeleri gerekmektedir. Yayimlanmak
iizere kabul edilen makalelerin basimi 12-18 ay arasindadir. Bununla bir-
likte makalenin giincelligi, 6zgiinligt, yaymm i¢in bekleyen makale sayist
gibi faktorlere bagh olarak bu siire daha erken veya daha ge¢ olabilmek-
tedir. Dergi yayimlandiktan sonra makalelerde degigiklik yapilamamak-
tadr.

Yazilar kérleme danmigmanhk (peer-review) sistemi uyarinca, yazarlarin
isimleri yazi metninden ¢ikartilarak danmigmanlara gonderilir. Yazarlara
da, yazinin hangi danigmanlara goénderildigi ile ilgili bilgi verilmez. Da-
mgmanlar ve Yayin Kurulu iiyeleri, yazilar topluma agik bir sekilde tar-
tigamaz. Bazi durumlarda, damigmanlarin bir yaziya ait yorumlari, ayn
yaziy1 inceleyen diger damgmanlara editor tarafindan génderilerek, da-
nmigmanlarin bu stirecte aydinlatilmalar: saglanabilir. Génderilen yaziy,
verilen siire icerisinde degerlendirmeyen danmismanin yerine, baska bir
damgmana da gorev verilebilir.

ETIK ILKELER

Akdeniz Tip Dergisi, yazarlardan aragtirma ve yaym eti§ine uyumlu olun-
masini istemektedir. Insanlarda veya hayvanlarda gerceklestirilen aragtir-
malarda ulusal ve uluslararas: etik kilavuzlara uyum ve ilgili etik kurul-
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lardan izin esastir. Alinan “Etik Kurul Onay1” g¢evrimigi olarak,
https://dergipark.org.tr/tr/pub/akd adresine gonderilmelidir. Makale-
lerin etik kurallara uygunlugu yazarlarin sorumlulugundadir.

Insanlar iizerinde yapilan aragtirmalar: Dergi, “Insan” &ge-
sinin i¢inde bulundugu tim ¢aliymalarda WMA”Helsinki Bildirgesi”,
“Iyi Klinik Uygulamalar Kilavuzu” ve “Iyi Laboratuvar Uygulamalar
Kilavuzu™nda belirtilen esaslara ve T.C. Saghk Bakanhgi'nin ilgili y6-
netmeliklerine uygunluk ilkesini kabul eder. Insanlar iizerinde yapilan
aragtirmalarda, “Klinik Aragtirmalar Etik Kurul”undan izin alinmasi
ve ilgili belgenin dergiye gonderilmesi zorunludur. Yazarlar, makalenin
Gereg ve Yontem bolimiinde ilgili etik kuruldan ve ¢alismaya katilmig
insanlardan imzal “Bilgilendirilmig onam” (informed consent) belgesini
aldiklarin belirtmek zorundadir. Olgu sunumlarinda hastanm kimliginin
ortaya ¢tkmasina bakilmaksizin hastalardan veya geregi durumunda yasal
temsilcisinden “Bilgilendirilmis onam™ (informed consent) belgesi almma-
I1 ve makalenin olgu sunumu baghg: altinda yazih olarak ifade edilmelidir.
Hastadan veya yasal temsilcisinden alinan “Bilgilendirilmis onam” belgesi
dergiye yollanmalidur.

Hayvanlar iizerinde yapilan arastirmalar: Hayvanlar Gizerinde ya-
pilan aragtirmalarda, “Deney Hayvanlar Etik Kurul”undan izin ahnmas:
ve ilgili belgenin bir kopyasimim dergiye génderilmesi zorunludur. Arag-
urmanm Gereg ve Yontem boliminde, deneysel ¢alismalarda tiim hay-
vanlarin “Laboratuvar Hayvanlarmm Bakim ve Kullanimi Kilavuzu”na
(Guide for the Care and Use of Laboratory Animals, www.nap.
edu/catalog/5140.html) uygun olarak insancil bir muameleye tabi
tutuldugu ve Deney Hayvanlar1 Etik Kurul onay raporu alindig: belirtil-
melidir. Hayvanlar tizerinde yapilan ¢aliymalarda agri, act ve rahatsizlik
verilmemesi i¢in neler yapildigr acik bir sekilde belirtilmelidir. Etik Kurul
onaymin bir kopyasmin dergiye génderilmemesi durumunda yaz1 yayin-
lanmayacaktir.

izinler: Akdeniz Tip Dergisi, makalelerin Auf-Gayri Ticari-Aym Li-
sansla Paylag 4.0 Uluslararas: (CC BY) lisansma uygun bir sekilde pay-
lagilmasina izin verir. Buna gore yazarlar ve okurlar; uygun bi¢cimde atif
vermek, materyali ticari amagclarla kullanmamak ve uyarladiklarmi ayni
lisansla paylagmak kosullarina uymalar1 halinde eserleri kopyalayabilir,
¢ogaltabilir ve uyarlayabilirler. Dergide yayimlanan yazlar icin telif hakk:
odenmez.

Creative Commons Alinti-Gayriticari 4.0 Uluslararas: Lisans

Cikar catismalari: Yazarlar, makaleleriyle ilgili ¢ikar ¢atigmalarin
(varsa) bildirmelidirler. Eger makalede dolayh veya dolaysiz ticari bag-
lant1 (istthdam edilme, dogrudan 6demeler, hisse senedine sahip olma,
firma damigmanhgi, patent lisans ayarlamalari, veya hizmet bedeli gibi)
veya ¢aligma i¢in maddi destek veren kurum mevcut ise yazarlar; kulla-
nilan ticari iiriin, ilag, firma v.b ile ticari higbir iligkisinin olmadigin ve
varsa nasil bir iligkisinin oldugunu, editdre sunum sayfasimnda ve ayrica
makalede kaynaklar bélimiinden 6nce “Cikar ¢atismasi” basghg alunda
bildirmek zorundadir. http://icmje.org/ conflicts-of-interest/

Yazarhk katkisi: Cok yazarl makalelerde yazarlarin arasuirmaya kat-
kilarn (fikir olugturma, galiyma tasarmmi, deneysel uygulamalar, istatistik,
makalenin yazimi, v.b) aciklanmali ve imzah olarak editore (yaym hakk
devir formu kapsamu i¢inde) sunulmahidir. Yazarhk katkis: bilgisi, kaynaklar
boliimiinden énce makalede bildirilmek zorundadir.

Maddi destek: Aragtirma i¢in alinmig finansal destek, bagis ve diger
biitiin faaliyetler (istatistiksel analiz, Ingilizce/ Tiirkge degerlendirme) ve/
veya teknik yardim varsa agik¢a makalenin kaynaklar boliimitinden 6nce
bildirilmek zorundadir. Ayrica yazarlar asagida belirtilen alanlarda, varsa
caliymaya sponsorluk edenlerin rollerini beyan ctmelidirler: 1) Caligma-
nin tasarimi, 2) Veri toplanmasi, analizi ve sonuglarin yorumlanmasi, 3)
Raporun yazilmasi, 4) Yaym igin gonderilmesine karar verilmesi.

Intihal: Dergiye gonderilen tiim yazilar, degerlendirme siirecine almma-

dan 6nce iThenticate veya Turnitin programimndan gegirilerek benzerlik
raporu almir. Benzerlik orani %20°den fazla olan makaleler intihal ola-

v

rak kabul edilir ve ret edilir. Akdeniz Tip Dergisi Yaymn Kurulu dergiye
gonderilen gahiymalarla ilgili asirma, atif manipiilasyonu ve veri sahtecili-
gi iddia ve stipheleri kargisinda COPE kurallarina uygun olarak hareket
edebilmektedir.

ETIK SORUMLULUKLAR

Bilimsel bir cahyma ortaya koyan tiim paydaslarm (yazar, editér ve ha-
kem), bilimin dogru bir sekilde ilerlemesine katki saglamasi hedeflenir.
Bu hedef geregince hazirlanan bilimsel ¢ahymalarda bilimsel etik ilkelere
uygunluk 6nemlidir.

Bu ilkeler, tarafimizca kabul edilmistir ve paydaglar tarafindan da benim-
senmesi 6nerilerek, bir kismi agagida sunulmugtur.

Derginin editérlitk ve yayin siiregleri International Committee of Medical
Journal Editors (ICMJE), World Association of Medical Editors (WAME),
Council of Science Editors (CSE), Committee on Publication Ethics
(COPE), European Association of Science Editors (EASE) ve National
Information Standards Organization (NISO) yonergelerine uygun olarak
sekillenmektedir. Dergi, Principles of Transparaency and Best Practice
in Scholarly Publishing (doaj.org./bestpractice) ilkelerini benimsemistir.

Yazarlarin Etik Sorumluluklar:

- Qahgmayla iliskili verilerin dogrulugundan emin olmak, arastirmasi-
na iligkin kayitlarin diizenli tutmak ve olasi bir talep tizerine bu veri-
lere erigim verebilmek.

- Gonderdigi makalenin bagka bir yerde yaymlanmadigindan veya ka-
bul edilmediginden emin olmak.

- Sundugu igerik yaymlanmig veya sunulan bagka igerikle eslesirse, bu
cakismay1 kabul etmek ve alinti yapmak. Gerektiginde, cahsmasiyla
ilgili benzer igerige sahip olabilecek herhangi bir ¢alisma varsa bunun
bir kopyasim editére sunmak. Bagka kaynaklardan herhangi bir iceri-
g1 ¢ogaltmak ya da kullanmak igin izin almak, atf gostermek.

- Insan veya hayvan denck iceren tiim cahsmalar icin ulusal ve ulus-
lararas: yasalara ve yonergelere uygun olmasini saglamak, (6rnegin,
WMA Helsinki Bildirgesi, NIH Laboratuvar Hayvanlarinm Kulla-
mimma Tliskin Politika, Hayvanlarn Kullanmna Tliskin AB Direk-
tifi) gerekli onaylarin alindigimi belirtmek, denek mahremiyete saygi
gostermek. Cialiymasia dair ilgili etik kurul onaylarim ve aragtirma
detaylarini ¢aliymanin “Gereg ve Yontem” kisminda belirtmek.

- Herhangi bir ¢ikar ¢atigmasi durumunda, makalesiyle ilgili etik bir
ihlal tespit ettiginde bunu editor ve yayinct ile paylagmak, hata beya-
ni, zeyilname, tazminat bildirimi yayinlamak veya gerekli gorildigu
durumlarda galigmay1 geri ¢cekmek.

Editorlerin Etik Gorev ve Sorumluluklar:

- Yazarlann cinsiyet, dini veya politik inanglar, etnik veya cografi ko-
kenleri tizerine ayrim yapilmaksizin gérevlerini yerine getirirken den-
geli, objektif ve adil bir sekilde hareket etmek.

- Dergiye gonderilen galigmalari icerigine gore degerlendirmek, hicbir
yazara ayricalik géstermemek.

- Olas: ¢ikar ¢atiymalarim 6nlemek adma gerekli 6nlemleri almak ve
varsa mevcut beyanlar1 degerlendirmek.

- Sponsorlu gahismalar: veya 6zel konulardaki ¢alismalar diger ¢ahs-
malarla ayn sekilde ele almak.

- Etkihlali niteliginde bir sikayet olmasi durumunda, derginin politika
ve kurallarma bagh kalarak gerekli iglemleri uygulamak. Yazarlara,
gelen gikayete cevap vermek i¢in bir firsat vermek, ¢aliyma kime ait
olursa olsun gerekli yaptirimlar: uygulamaktan kaginmamak.

- Derginin amag ve kapsamima uygun olmamas: durumunda gelen ¢a-
hismay1 reddetmek.

Hakemlerin Etik Sorumluluklar:

- Editértn karar verme siirecine katkida bulunmak i¢in makaleyi ob-

jektif olarak zamaninda incelemek ve sadece uzmanlik alan ile ilgili
¢aliyma degerlendirmeyi kabul etmek.
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- Degerlendirmeyi nesnel bir sekilde sadece galiymanin icerigi ile ilgili
olarak yapmak. Dini, siyasi ve ekonomik ¢ikarlar gézetmeden ¢alg-
may1 degerlendirmek.

- Yaymlanacak makalenin kalitesini ytikseltmeye yardimer olacak yon-
lendirmelerde bulunmak ve ¢alismayn titizlikle incelemek. Yorumlari-
n1 yapici ve nazik bir dille yazara iletmek.

- Editor ve yazar tarafindan saglanan bilgilerin gizliligini korumak, giz-
lilik ilkesi geregi inceledigi ¢alismay: degerlendirme siirecinden sonra
yok etmek, kér hakemlige aykiri bir durum varsa editére bildirmek ve
¢alismay1 degerlendirmemek.

- Olas1 gikar ¢atiymalarmimn (mali, kurumsal, igbirlik¢i ya da yazarlar
arasindaki diger iliskiler) farkinda olmak ve gerekirse bu yaz icin yar-
dimlarim geri ¢cekmek konusunda editérii uyarmak.

Bilimsel aragtirma ve yaymn etigine aykure oldugu diisiiniilen eylemlerden bazilar:

« Intihal: Baskalarmin 6zgiin fikirlerini, metotlarmi, verilerini veya
eserlerini bilimsel kurallara uygun bigimde atif yapmadan kismen
veya tamamen kendi eseri gibi gostermek.

»  Sahtecilik: Bilimsel aragtirmalarda gercekte var olmayan veya tahrif
edilmis verileri kullanmak.

e Carpitma: Aragtirma kayitlar veya elde edilen verileri tahrif etmek,
aragtirmada kullamlmayan cihaz veya materyalleri kullanilmug gibi
gostermek, destek alinan kigi ve kuruluglarin ¢ikarlar dogrultusunda
aragtirma sonuglarm tahrif etmek veya sekillendirmek.

e Tekrar yayim: Mikerrer yaymlarini akademik atama ve yiikselmeler-
de ayr1 yayinlar olarak sunmak.

* Dilimleme: Bir aragirmanin sonuglarmi, arastirmanmn butinligini
bozacak sekilde ve uygun olmayan bigimde pargalara ayirip birden
fazla sayida yayimlayarak bu yaymlar: akademik atama ve yiikselme-
lerde ayr1 yaymlar olarak sunmak.

*  Haksiz yazarhik: Aktif katkisi olmayan kisileri yazarlar arasina dahil
etmek veya olan kisileri dahil etmemek, yazar siralamasim gerekgce-
siz ve uygun olmayan bir bi¢cimde degistirmek, aktif katkis1 olanlarin
isimlerini sonraki baskilarda eserden ¢ikartmak, aktif katkis1 olmadigt
halde niifuzunu kullanarak ismini yazarlar arasina dahil ettirmek.

*  Destek almarak yiiritilen aragtirmalar sonucu yapilan yaymlarda
destek veren kisi, kurum veya kuruluglar ile bunlarin katkilarini belirt-
memek.

*  Heniiz sunulmamig veya savunularak kabul edilmemis tez veya ¢alig-
malar, sahibinin izni olmadan kaynak olarak kullanmak.

« Insan ve hayvanlar iizerinde yapilan arastrmalarda etik kurallara
uymamak, yaymlarimda hasta haklarina saygi géstermemek, hayvan
saghgima ve ekolojik dengeye zarar vermek, gerekli izinleri almamak.

»  Bilimsel araguirma i¢in saglanan veya ayrilan kaynaklari, mekanlar,
imkénlar ve cihazlari amag dist kullanmak.

*  Akademik atama ve yukseltmelerde bilimsel aragirma ve yaymlara
iligkin yanlig veya yamltici beyanda bulunmak.

YAZIM KURALLARI

Dergide yaymlanmak tizere editére gonderilen yazilar A4 sayfasiin bir
yiiziine 12 punto, ¢ift aralikla ve kenarlarda 3’er cm bosluk birakilarak
Times Newroman karakterinde yazilmahdir. Kullanilan kisaltmalar yazi
igerisinde ilk gectikleri yerde, parantez i¢inde, acik olarak yazilmal, 6zel
kisaltmalar yapilmamahdir. Yazi i¢indeki 1-10 aras: sayisal veriler yaziyla
(Her iki tedavi grubunda, ......... ikinci gtin .....), 10 ve isti rakamla be-
lirtilmelidir. Ancak, yaninda tanimlayici bir takisi olan 1-10 aras sayilar
rakamla (.... 1 yil) cimle bagindaki rakamlar da (On beg yasinda bir kiz
hasta......) yaziyla yazilmalidir. Ozgiin arastirma makaleleri ve derleme
yazilarinda 6zel bir kelime sayisi simirlandirilmasi yoktur. Olgu sunumlari
Oz/Abstract hari¢ 1000 sézciik ile smirlandirilmah ve en az sayida sekil,
tablo ve kaynak igermelidir. Editore cesitli konularda ve dergide yaymla-

nan yazilarla ilgili gériisler yazilabilir ve yazarlarindan cevaplandirilmasi
istenebilir. Editére mektuplar (en fazla 1000 sozciik, tablosuz ve sekilsiz)
olmali ve mektup, tim yazarlar tarafindan imzalanmig olmahdir. Bun-
larm dergide yaymlanmp yaymlanmamas: editériin yetkisindedir. Ayrica
dergide tip alanindaki bilimsel toplantilar, tarih, konu ve konugmacilar:
duyurmak amaci ile yaymlanabilir. Yazilar asagida belirtilen sira izlene-
rek diizenlenmelidir.

Bashik Sayfasi:

Yazimn Tiirkce ve Ingilizce bagh@, yazarlarn adlar, gérevleri (akademik
unvanlari) ve iletisim bilgileri (e-mail, telefon) ile, hangi kurulustan gén-
derildigi, varsa cahigmayi destekleyen kurum yazilmahdir. Tim yazarlarin
uluslararas: gegerliligi bulunan “ORCID” bilgisine yer verilmelidir. Yaz
daha 6nce herhangi bir toplantida bildiri olarak sunulmussa, yeri ve tarihi
belirtilmelidir. Ayrica bu sayfada yazigma yapilacak yazarin adi, soyad,
adresi, telefon ve faks numaralari, e-posta adresi agikga yazilmahdur.

Oz:

Ayr bir sayfaya Tirkge ve ingilizce olarak hazirlanmali, basghklar dahil
her biri 250 s6zciigii asmamalidir. Oz, makaleyi yansitacak nitelikte ol-
mali, 6nemli sonuclar verilmeli ve bunlarin kisaca yorumu yapilmalidir.
Ozde agiklanmayan kisaltmalar kullamlmamali, kaynak gésterilmeme-
lidir. Tiirkge ve Ingilizce 6zler, béliimli olmah ve agagidaki gibi yapi-
landirlmahidir: Amag/Objective; Gereg ve Yontem(ler)/Material and
Method(s); Bulgular/Results; Sonug /Conclusion.

Anahtar Sozciikler:

“Index Medicus: Medical Subject Headings” standartlarina uygun Ttrk-
¢e ve Ingilizce anahtar sézciikler verilmelidir. (http://www.nlm.nih.gov/
mesh/authors.html) Tim yazilarin Tirkce ve ingilizce Ozlerinin altinda,
3-10 adet anahtar s6zciik yer almahdir. Anahtar sozctiklerin belgeye eri-
simde en 6énemli 6ge oldugu gézoniinde tutulmalidir.

Boliimler:

Ozgiin arasirma makalelerinde giris, gereg ve yontem (caligma tasarimi,
olgularin se¢imi ve tanimlanmas, teknik bilgi, istatistik vs), bulgular, tartis-
ma ve sonug bolimleri yer almal, olgu sunumlarinda ise giris, olgu(larin)
sunumu ve tartiyma boltumleri yer almalidir. Bu boltimlerden sonra, varsa
aragtirmaya veya makalenin hazirlanmasma katkida bulunanlara “tesek-
kiir” yazilabilir. Tesekkiirlere yazinmn sonunda kaynaklardan 6nce yer ve-
rilir. Bu bélimde kigisel, teknik ve gereg yardimu gibi nedenlerle yapilacak
tesekkiir ifadeleri yer alir.

Kaynaklar:

Kaynaklar yazinin sonunda (Kaynaklar/References) baghg: altinda me-
tindeki gegis sirasina gore numaralandirilip dizilmelidir. Metin iginde ise
parantez i¢inde yazilmahidir. Kaynaklarin listesiyle metin i¢inde yer alg
sirast arasinda bir uyumsuzluk bulunmamahdir. Ash gériinmeden diger
bir kaynak aracihg ile bilgi edinilen kaynaklar numaralandirilmaz, zorun-
lu hallerde parantez iginde verilir. Kaynaklarm dogrulugundan yazar(lar)
sorumludur. Ttm kaynaklar metinde belirtilmelidir. Kaynaklar asagidaki
orneklerdeki gibi gosterilmelidir. Ttim yazarlar belirtilmeli, “ve ark. - et
al.” ibaresi kullanilmamalidir. Dergilerin isimleri Index Medicus’a uygun
olarak kisaltillmig bi¢cimde verilir. Index’e girmeyen dergi isimlerinde ki-
saltma yapilmamaldir.

Kaynaklann Yazum Igin Ornekler:
Dergiler igin
Muzaale AD, Massie AB, Wang MC, Montgomery RA, McBride MA,

Wainright JL, Segev DL. Risk of end-stage renal disease following live
kidney donation. JAMA 2014; 311:579-86.

Kitaplar igin
Chabner BA, Longo DL. Cancer Chemotherapy and Biotherapy: Prin-

ciples and Practice, 5th ed. Philadelphia: Lippincott Williams & Wilkins,
2011.

Kitaptan alinan biliimler iin
Goadsby PJ. Pathophysiology of headache. In: Silberstein SD, Lipton RB,
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Dalessio DJ, eds. Wolfl’s headache and other head pain. 7th ed. Oxford:
Oxford University Press, 2001:57-72.

Toplant bildiriler: igin

Christensen S, Oppacher F. An analysis of Koza’s computational effort
statistic for genetic programming. In: Foster JA, Lutton E, Miller J, Ryan
C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002: Proce-

edings of the 5th European Conference on Genetic Programming; 2002
Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002:182-91.

Cevrim-igt makaleler igin
U.S. Renal Data System. USRDS 2007 annual data report. Bethesda,

MD: National Institute of Diabetes and Digestive and Kidney Diseases,
National Institutes of Health, 2007 (http://www.usrds.org/atlas07.aspx).

Dergi eklert igin
Kidney Disease: Improving Global Outcomes (KDIGO) Acute Kidney

Injury Work Group. KDIGO clinical practice guideline for acute kidney
injury. Kidney Int 2012;24 Suppl 2:1-138.

Index Medicus’ta yer almayan Tirkce kaynaklarda yukardaki 6rneklere
uyulur, ancak dergi isimleri kisalulmadan yazilir.

Tablolar:

Tablolar, kaynaklar sayfasindan sonra gelmeli, her bir tablo ayri bir say-
fada olacak sekilde yazilmahdir. Tablolar, yazi icinde gecis sirasina gore
Romen rakamlar ile numaralandirilmahdir. Tablo bagliklan kisa, 6z ol-
mali ve bu baghk tablonun ustinde yer almahidir. Tablo agiklamalar: ve
kisaltmalari ise, tablonun altinda yer almahdir. Metin i¢inde her tabloya
deginilmelidir.

Sekiller:

Metinden ayri sayfaya yerlestirilmelidir. Sekiller ya profesyonel olarak
¢izilmeli ve fotograflanmali ya da fotograf kalitesinde dijital olarak génde-
rilmelidir. Sekillerin basima uygun versiyonlarmin yan sira, JPEG ya da
GIF gibi elektronik versiyonlarda yiiksek ¢oztnitrlikte goriintt olustura-
cak bi¢imlerde elektronik dosyalart génderilmeli ve yazarlar gonderme-
den 6nce bu dosyalarin gérintii kalitelerini bilgisayar ekraninda kontrol
ctmelidir. Semboller, oklar ya da harfler fonla kontrast olusturmalidr.
Mikroskopik resimlerde biiytitme orami ve kullamlan boyama teknigi be-
lirtilmelidir. Eger insan fotografi kullanilacaksa ya bu kisiler fotograftan
tanmmamalidir ya da yazil izin ahmmalidir. (Etik boliimiine bakimz) Sekil
ve resimlerin yazilari altta, (1,2,3,....) arabik rakamlar ile birlikte yazilma-
lidir. Sekiller metinde gecis siralaria goére numaralandirilmahdar. Sekil-
lerin metin i¢indeki yerleri belirtilmelidir. Metin i¢inde her sekle deginil-
melidir. Renkli gekiller Editor gerekli gérdiigiinde ya da sadece yazar ek
masrafl kargilarsa basilabilir.

Makalelerin Dergiye Gonderilmesi:

Makaleler, yazinin yaymnlanmak iizere gonderildigini ve Akdeniz Tip
Dergisi’nin hangi boliimii (6zgiin aragtirma, olgu sunumu, derleme) igin
basvuruldugunu belirten bir mektup, yazinin elektronik formunu igeren
Microsoft Word 2003 ve iizerindeki versiyonlari ile yazilmig elektronik
dosyas ile tiim yazarlarin imzaladig1 “Telif Hakki Devri Formu” eklener-
ek gonderilmelidir. Yazilarin alinmasmim ardindan yazarlara makalenin
alindigi, bir makale numarasi ile bildirilecektir. Tiim yazigmalarda bu
makale numarasi kullanmilacaktir. Makalelerde asagidaki sira takip
edilmelidir ve her boliim yeni bir sayfa ile baslamalidir:

1. Baghk sayfast 4. Tesekktr
2.0z 5. Kaynaklar
3. Metin 6. Tablo ve Sekiller.

I VI

Tim sayfalar sirayla numaralandirilmalidir. Akdeniz Tip Dergisi, kendis-
ine gonderilen yazilari, hem ii¢ niisha halinde, yazici ¢iktisi olarak ve hem
de CD ve/veya E-posta uzantisi olarak elektronik makale gonderisi
seklinde kabul etmektedir. Elektronik gonderi, hem zaman kazandirip
posta ticretinden kurtarmakta, hem de degerlendirme siireci sirasinda
makalenin elektronik bi¢imi gonderildiginden {stiinliik saglamaktadir.
Cevrimigi gonderim (on-line submission) ile birlikte Akdeniz Tip Dergisi
web sitesi (https://dergipark.org.tr/tr/pub/akd) nin ilgili kisimlarindaki
talimatlarina uyarak da makale gonderilip, hakem siiregleri de bu yolla
degerlendirilmektedir. Yazarlarin makalelerini gondermeden o6nce bir
eksiklik olmadigindan emin olmalari i¢in asagida bir kontrol listesi
bulunmaktadir.

Son Kontrol Listesi:

1. Editére sunum sayfasi; a) Makalenin kategorisi b) Bagka bir dergiye
gonderilmemis oldugu bilgisi c) Sponsor veya ticari bir firma ile iligkisi
(varsa belirtiniz) d) Istatistik kontroliiniin yapilcigi (arastirma makale-
leri i¢in) e) Ingilizce yoniinden kontroliiniin yapildig

2. Telif haklar1 devri formu

3. Daha 6nce basilmig belge (yazi, resim, tablo) kullanilmus ise izin belge-
si

4. Insan 6gesi bulunan galismalarda “gereg ve yontemler” béliiminde
HELSINKI Deklarasyonu ilkelerine uygunluk, etik kurul onayr ve
hastalardan “bilgilendirilmis olur” alindiginin belirtilmesi.

5. Hayvan 6gesi kullanmilmuig ise “gereg ve yontemler” boltimiinde “Guide
Jor the Care and Use of Laboratory Animals” ilkelerine uygunlugunun belir-
tilmesi.

6. Kapak sayfast a) Makalenin Tiirkge ve Ingilizce baghg: (tercihen birer
satir) b) Yazarlar ve kurumlari ¢) Ttm yazarlarin yazigma adresi, is te-
lefonu, GSM numarasi, E-posta adresleri (bu bilgiler yalmzca maka-
lenin orijinal niishasmda olmal, diger ti¢ kopyada bulunmamaldir.)

7. Ozler: 250 sézciik (Tiirkge ve 1ngi1izce)

8. Anahtar sozctikler: 3-10 aras1 (Tirkce ve ingilizce)

9. Tesekkir

10. Kaynaklar

11. Tablolar — Sekiller

Yazigsma Adresi:

Prof. Dr. Erkan COBAN

Akdeniz Universitesi Tip Fakiiltesi,
I¢ Hastaliklar Anabilim Dal,
Antalya, Tturkiye

Tel: (242) 249 35 78

E-posta: ecoban@akdeniz.edu.tr
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AIMS and SCOPE

The Akdeniz Medical Journal is the scientific publication of Akdeniz
University Faculty of Medicine and is a peer-reviewed, interdisciplinary
medical journal published every four months (January, May, September)
according to ethical principles and rules.

The abbreviation of Akdeniz Medical Journal is Akd Med J / Akd Tip D.
The Akdeniz Medical Journal is the scientific publication of Akdeniz
University Faculty of Medicine and is a peer-reviewed, interdisciplinary
medical journal published every four months (January, May, September)
according to ethical principles and rules. The abbreviation of Akdeniz
Medical Journal is Akd Med J / Akd Tip D. The Akdeniz Medical Journal
is indexed by Turkish Medical Index of TUBITAK-ULAKBIM, Turk
Medline, Sobiad, Index Copernicus and Academindex Turkey. The aim of
the journal is to present the studies conducted at the Akdeniz Faculty of
Medicine and in Turkey in the fields of health sciences and related areas to
the national and international science environment and contribute to their
announcement and sharing and therefore to the promotion of Turkey in
this context. The Akdeniz Medical Journal is targeting to provide free and
easy access to the journal in printed or electronic form for all relevant
medical institutions and information centers in Turkey and globally and
also to be included in national and international indexes.

In line with these objectives, the articles containing original research
(basic, clinical and epidemiologic) are preferred for publication in
the Akdeniz Medical Journal. Editor reviews, collected studies, case
presentations, letters to the editor, technical notes, articles on medical
education, articles on medical history, and biographical articles are also
accepted. The submitted work should not have been previously published
as hard copy or in electronic format or currently sent to another journal
or electronic media to be published. Using articles published in Turkish
journals as references is especially preferred.

The Akdeniz Medical Journal that has previously been published as hard
copy has now become an electronic journal and the ISSN number that
used to be 1300-1779 has therefore now been changed to 2687-2781.

The publishing language of the Journal is Turkish and English. Care
should be taken to protect the integrity of the Turkish language in Turkish
articles and the current edition of the Spelling Guidelines and Turkish
Dictionary of the Turkish Language Institution should be used as the
basis. Care should be taken to use “Turkish Science Terminology” as
much as possible in the use of medical terms. The authors can use the
“Medicine Terminology Guide” of the Turkish Language Institution and
other Medical Terminology Dictionaries.

PUBLICATION POLICY

Open Access and Article Processing

The Mediterranean Medical Journal provides open access to scientific
publications. Access to the published issue and the full text of the articles
within is available free of charge. No fee is requested from the author(s)
for publication of their articles.

The readers can download the Journal content for free for academic or
educational use. The Journal is free for everyone. To ensure this goal,
the Journal uses the financial resources of Akdeniz University, and the
ongoing voluntary efforts of the editors and referees.

All scientific responsibility for the articles belongs to the authors. The name
order of the submitted articles should be a joint decision. The responsible
author is considered to accept the author order in the name of all authors
by signing the “Author responsibility and Copyright Transfer Form™.
Anyone who does not meet the criteria for authoring but has contributed to
the study can be listed in “Acknowledgements”. The authors should declare
in writing that the article is an original paper that has not been published
before and that they will not attempt to publish it somewhere else during
the evaluation process.

The authors are considered to have accepted any changes and corrections
made by the editor as long as the scientific content is not changed. The
articles sent are not returned whether published or not, and only images
and figures that are not published can be returned to the author upon
request.

The articles sent should be prepared in accordance with the journal rules
and be ready for page layout. The editorial board has the authority not
to publish articles that do not comply with the spelling rules, to return
the article to the author for correction or to re-edit the article. The
editor and language editors have complete authority in making changes
and corrections in the writing language and spelling, making sure the
references comply with the spelling rules, and other relevant issues. If
previously published quoted text, tables, images, etc. are present in the
article, the responsible author of the article should obtain the written
permission of the related copyright owner and authors and also state it
in the article.

The Publication Process and the Article Evaluation Period

The articles sent to the Akdeniz Medical Journal first undergo an
objective review by the Editorial Board. The editors have the right to
reject the articles directly or to send them back for re-editing. If there is no
reason to reject the article in this stage, it is sent to two separate reviewers
familiar with the article subject. Referees invited for article evaluation are
asked to accept the invitation within a maximum of 7 days. An article that
receives two positive referee reports from the field assessment is entitled
to be published. An article that receives a positive and a negative referee’s
report is sent to a third referee, and whether the article is published or
not is determined in accordance with the third referee’s report and/or
the editorial decision. The evaluation period of the referees accepting the
invitation is a maximum of 30 days. If the referees do not agree to the
evaluation or do not submit the evaluation report at the end of the period,
the article is sent to a new referee for evaluation. After evaluating the
article, the referees send the evaluation form with their comments and
suggestions to the editor. The editor then submits the editor comments
and suggestions to the authors and asks them to upload the revised article
back to the system. The authors’ revision period is a maximum of 60 days.
If the referees have asked to see the article again after the revision, the
article is sent back to the referees for evaluation. This process continues
until the referees provide their opinion as regards the acceptance or
rejection of the article. The opinions of the referees are evaluated by the
editors within 15 days at the latest. The final decision is declared to the
author(s) as a result of this review.

The final decision for publication belongs to the editors. Once the page
layout is prepared and corrections are made, the responsible authors will
be asked for a final check and “publishing approval” to be provided in
writing. Articles accepted for publication are published in the early online
articles section in order of the date of acceptance. The presence of an
article in early view does not indicate that it will be included in the next
issue. During this early view period, the authors are required to review
their articles and report their recommendations for revision according
to the Journal writing rules and layout to the editorial board. The time
to publication of the articles accepted for publication is 12-18 months.
However, depending on factors such as the timeliness of the article, its
originality, and the number of articles waiting for publication, this period
may be shorter or longer. No changes can be made to the articles once the

Journal is published.

The articles are sent to the reviewers after the authors’ names are removed
from the text, in accordance with the peer-review system. Information on
which reviewers the article has been sent to is not provided to the authors.
Reviewers and Editorial Board members cannot discuss the articles in
public. The comments of the reviewers on an article can be sent by the
editor to other reviewers reviewing the same article, for clarification.
Another reviewer can be assigned to replace a reviewer who cannot
evaluate the sent article within the specified period.
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ETHICAL PRINCIPLES

The Akdeniz Medical Journal requires the authors to comply with research
and publication ethics. Compliance with national and international ethical
guidelines and receiving permission from the related ethics committees are
essential for studies performed on humans and animals. The “Ethics
Committee Approval” should be sent to the https://dergipark.org.tr/tr/-
pub/akd address online. Compliance of articles with ethics rules is the
responsibility of the authors.

Researches on humans: The journal accepts the principle of
compliance with the principles stated in the WMA “Helsinki Declaration”,
“Good Clinical Practice Guide” and “Good Laboratory Practice Guide”
and the related regulations of the Republic of Turkey Ministry of Health
for all studies where a “Human” factor is included. Obtaining permission
from the “Clinical Studies Ethics Committee” and sending the relevant
document to the journal is obligatory for studies conducted on humans.
The authors should state that they obtained a signed “Informed consent™
document from the relevant ethics committee and the study subjects in the
Material and Method section of the article.

An “Informed consent” document should be obtained from the patients
or if necessary from their legal representatives for case presentations
without considering whether the identity of the patient is revealed and
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Gebe Kadinlarin Postpartum Konfor Diizey1
Uzerine Dogum Sekillerinin Etkisi

ABSTRACT

Objective:

It is known that the birth type has important effects on women's postpartum comfort level. The
aim of this study is to determine the effects of birth types on postpartum comfort levels, and to
determine whether any of these birth types is superior to the others.

Material and Methods:

The data for this descriptive study were obtained through a public hospital and a social media
platform for 150 women (50 with vaginal birth, 50 with cesarean section, and 50 with vaginal
birth after cesarean) between November 2017 and February 2018. The data were collected using
a Personal Information Form and the Postpartum Comfort Scale. The data were analyzed via
frequency, mean, standard deviation, chi square, Cronbach Alpha analysis, multivariate linear
regression, and t test.

Results:

The women with vaginal birth after cesarean had significantly higher mean scores of Postpartum
Comfort Scale total and subscales compared to women with vaginal birth or cesarean section
(p<0.001). This study indicated that women with vaginal birth after cesarean had the highest
postpartum comfort levels compared to vaginal birth or cesarean section.

Conclusion:
It was determined that the postpartum comfort levels of women, who had a vaginal delivery
after cesarean section, were higher than women who had a vaginal birth or cesarean section.

Key Words:
Cesarean birth, Postpartum comfort, Vaginal birth, Vaginal birth after cesarean

0z

Dogum seklinin kadmlarin dogum sonu konfor diizeyi iizerinde 6nemli etkileri oldugu bilin-
mektedir. Bu ¢alismanin amaci, dogum sekillerinin dogum sonu konfor diizeyi {izerine etkisini
belirlemek ve bu dogum sekillerinin herhangi birinin etkisinin digerine gore Ustiin olup
olmadigini incelemektir.
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Gereg ve Yontemler:

Tanimlayicr tipteki bu ¢alismanin verileri Kasim 2017-Subat
2018 tarihleri arasinda bir devlet hastanesi ve bir sosyal medya
platformu iizerinden Kisisel Bilgi Formu ve Dogum Sonu
Konfor Olgegi kullanilarak 150 kadindan (50 vajinal dogum, 50
sezaryen ve 50 sezaryen sonrasi vajinal dogum) elde edilmistir.
Veriler frekans, ortalama, standart sapma, ki-kare, Cronbach
alpha analizi, ¢ok degiskenli dogrusal regresyon ve t testi ile
analiz edilmistir.

Bulgular:

Sezaryen sonrasi vajinal dogum yapan kadmlarin dogum sonu
konfor 6lgegi toplam ve alt dlgek puan ortalamalari vajinal
dogum veya sezaryen olan kadinlara gore anlamli olarak daha
yiiksekti (p<0.001). Bu ¢alisma, vajinal dogum veya sezaryen
ile karsilastirildiginda sezaryen sonrast vajinal dogum yapan
kadinlarin en yiiksek dogum sonrasi konfor seviyelerine sahip
oldugunu gostermistir.

Sonug:

Bu caligmada, sezaryen sonrasi vajinal dogum yapan kadmlarin
dogum sonu konfor diizeylerinin vajinal dogum veya sezaryen
olan kadinlara gore daha yiiksek oldugu belirlendi.

Anahtar Sozciikler:
Sezaryen dogum, Dogum sonu konfor, Vajinal dogum, Sezaryen
sonrasi vajinal dogum

INTRODUCTION

It is known that women experience many physical and psycho-
logical problems together in the postpartum period such as pain,
fatigue, breast problems such as engorgement, mastitis, small
and inverted nipple at an early phase, infection, stress inconti-
nence, constipation, feeling of inadequacy in self and newborn
care (1-7). Postpartum comfort means woman’s quality of life
regarding these problems. Birth type is known to affect a
woman’s adaptation to the postpartum period; the problems that
women experience in the postpartum period may vary according
to the birth type (8,9). It is known that Comfort Theory is used
in the evaluation and development of postpartum comfort (10).
The theoretical structure of this theory is based on the concept
of holism and human needs. Kolcaba states that when basic
human needs, which are biological, psychological and social
needs, are met, the comfort of the individual will be in relief
phase (10). Lima et al., (2017) summarized the compliance of
comfort theory for postpartum women in three aspects. First, it
was observed that Kolcaba’s comfort theory supports the
systematization of nursing care for a postpartum woman with
acute pain related to harmful physical agents (operative wound)
characterized by verbal report of pain. Moreover, this theory
takes into account sleep deprivation related to maternal practic-
es that do not favor sleep characterized by anxiety, tiredness and
sleepiness during the day. The comfort theory is appropriate for
evaluating psychological problems as well as physical problems
of postpartum women. Finally, this theory emphasizes that
impaired comfort characterized by anxiety, fear, and reports of
feeling uncomfortable is important in the postpartum women (11).

It is known that women who experience caesarean section have
many more major and minor problems after vaginal birth (VB)
and therefore their comforts are negatively affected (12,13). Ina
study conducted in Taiwan, it was determined that following CS
compared to VB, women’s discharge period is longer and their
urinary tract infection and surgical wound complications are at
a higher level (14). Besides, current studies revealed that
women who experience CS compared to VB have higher levels
of after pain, a lower level of physical activity, a lower level of
success in breastfeeding in the first hour, and a lower level of
newborn and maternal attachment (15-18). Likewise, the studies
conducted in Turkey revealed that women who experience CS
compared to VB experience a higher level of after pain, that the
lactation process is delayed, and women have a lower level of
breastfeeding success and a lower level of breastfeeding
self-sufficiency (19-21). Postpartum comfort is crucial in
detecting and efficiently managing these problems that occur in
the postpartum period.

Although we did not find any study on examining postpartum
comfort in the international literature review, we identified six
studies in this field in Turkey were carried out. The first study
reported that postpartum comfort levels were higher in women
with VB than in those with CS under general and regional
anesthesia (22). Capik et al., (2014) detected that the physical
and sociocultural comfort and postpartum comfort levels were
higher in women with VB compared to those with CS (8). With
regards to CS, another study found that general anesthesia had a
negative impact on postpartum comfort and adaptation
compared to regional anesthesia (23). Akgiin (2016) found that
the physical and psychospiritual comfort levels of women with
VB were higher than those of women with CS (24). In contrast,
only one study reported no difference between the postpartum
comfort levels of different birth types (25).

Based on recent studies, the comfort levels of women with VB
are generally higher than those of women with CS; however, to
our knowledge, there has been no study investigating the
comfort levels of women following vaginal birth after cesarean
(VBAC). Therefore, the aim of the current study is to determine
the effects of birth types on postpartum comfort levels, and to
determine whether one method is superior to the others.

MATERIAL and METHODS

Study Design

This descriptive study was conducted between November 2017
and February 2018 through Akdeniz University Hospital Gyne-
cology and Postpartum Services and a social media platform
with members throughout Turkey .

Ethics Approval

This study was approved by the Akdeniz University Clinical
Research Ethics Committee (No: 565, Date: 20.09.2017), and
application approval was obtained from the institution. Appro-
val was also obtained from the administrators of the social
media platform used in this study. The participants were
informed about the purpose of the study prior to providing
informed consent with forms prepared according to the Helsinki
Declaration.
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Population and Sample

In the calculation of the sample size, initially the parameters of
the power, confidence interval, effect size of the study was
determined. In this study, the confidence interval was
determined as 95 %, the power of the research as 80% and effect
size as 0.8 in the calculation of the sample size. In line with
these values, the priori calculated sample size, performed using
G Power 3.1 packaged software was determined as 150. The
previous studies were also considered in the calculation of the
sample size (8,25). This study included a total of 150 women
(50 with VB, 50 with CS, and 50 with VBAC).

Inclusion and exclusion criteria of the study were determined as
follows. All of the participants who agreed to participate in the
study were literate, gave birth to a single baby after 37 gesta-
tional weeks, had a healthy baby, and were in the postpartum
period. Women were excluded from the study, if they gave birth
before 37 weeks, or if had complications associated with
themselves and/or their babies at birth or during the postpartum
period.

Data Collection

Data of women who underwent VB and CS were collected by
face-to-face interviews in postpartum clinics within 24-48 hours
after birth. It is known that an average of 650 women give birth
annually, including VB and CS in Akdeniz University Hospital.
During the data collection process, 120 women were invited to
the study, but 20 women refused to participate because of
afterpain, because they looked after their baby or did not feel
well. The data collection process was completed when 50 VB
and 50 CS women who agreed to participate in the study were
reached according to the sample size calculation.

Since the study was conducted in a country with a low level of
VBAC and VBAC did not become widespread in public hospi-
tals, the data of these women were obtained through social
media. Data for women with VBAC were gathered through an
online survey developed with the ‘Survey monkey’ program on
social media. The data regarding VBAC group were collected
from a single social media site. The participants were members
of a social media platform called “VBAC (Turkey's first and
only mothers’ group)” having more than 40.000 members. In
this social media group, there were women who wanted to do
VBAC or had experience with VBAC. These women shared
their experiences about pregnancy and childbirth experiences
with each other. This study was announced on social media
platform. In the announcement made on social media, it was
especially emphasized that this study is aimed at women in the
first 24-48 hours following VBAC.

Variables and Assessment Tools

Data were collected using the Personel Information Form and
Postpartum Comfort Scale. The personal information form was
prepared based on the relevant literature by the researchers.
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The Personal Information Form

The form consisted of 20 questions, including sociodemograph-
ic (such as age, gender, educational status, employment status,
income status) and obstetric characteristics (such as number of
pregnancies, number of deliveries, number of living children,
miscarriage, curettage, pregnancy intendedness, place of last
birth, evaluation of the last birth and suggestion of the last birth
type to other pregnant women) of women. Also, this form
includes six questions to examine the environmental comfort of
women in the postpartum period.

Postpartum Comfort Scale

The "Postpartum Comfort Scale (PCS)" consists of 34 items and
was developed by Karakaplan and Y1ldiz (2010) using a Turkish
version of General Comfort Scale (22). As a result of factor
analysis, subscales of the PCS include physical, psychospiritual,
and sociocultural comforts. The environmental comfort
subscale of the PCS was removed from this scale by the original
author of this scale. However, the original author suggested that
this subscale can be used as binary data (yes-no) if requested by
the researchers. In this study, items related to environmental
comfort were used as binary data (yes-no) in line with the
author's suggestion. The PCS scale is a five-point Likert scale
ranging from 1 (strongly disagree) to 5 (strongly agree). The
lowest possible score is 34, and the highest possible score is
170. The mean score is obtained by dividing the total score by
the total number of items, and it ranges from 1 to 5. Higher PCS
scores indicate increased postpartum comfort level. The
Cronbach's Alpha value of the scale was 0.78, and the scale was
found to be reliable in terms of internal consistency (22). In
current study, the PCS Cronbach Alpha value was 0.90.

Data Analysis

All of the data were evaluated using the Statistical Package for
Social Sciences (SPSS 23.0) for Windows. An expert statistician
contributed to the data analysis. The scale scores were normally
distributed according to Kurtosis and Skewness Coefficients.
The frequency, mean, standard deviation, and chi square were
used for descriptive analyses; the Cronbach Alpha analysis was
used to determine the reliability of the scale items; and multivar-
iate linear regression and t test were used to compare the mean
scale scores with other parameters. p<0.05 were considered
significant.

RESULTS

There was no significant difference among the groups in terms
of distribution of sociodemographic characteristics (p>0.05)
(Table I). However, related to obstetric characteristics, there was
a significant difference among the groups in terms of number of
pregnancies, deliveries, and living children. This difference is
most likely due to the fact that the women in the VBAC group
in this study had to have had at least two deliveries in order for
VBAC to occur (Table I).
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Table L. Distribution of descriptive and
obstetric characteristics according to
birth type (N=150)

Cs* VB** VBAC*** Total
n=50 (%) n=50 (%)  n=50(%) n=150 (%)
Age
20-25 10(20) 6(12) 4 (8) 20(13.3)
26-30 18 (36) 19 (38) 21(42) 58 (38.7)
31-35 15 (30) 16 (32) 22 (44) 53 (35.3)
36and 1 7(14) 9(18) 3(6) 19 (12.7)
1*=7.611, p=0.268
— ) 30.40£5.47 30,7244.87 30.54+3.73 30.55£4.71
Age X25D (min-max) (2147) (2043) (23-40) (2047)
F=0.057, p=0.944
Education Level
Primary school to High school 12 (24) 12(24) 17 (34) 41 (27.3)
Graduate degree or higher 38 (76) 38 (76) 33 (66) 109 (72.7)
1°=1.678, p=0.432
Employment Status
Employed 24 (48) 29 (58) 20 (40) 73 (48.7)
Unemployed 26 (52) 21 (42) 30 (60) 77(51.3)
1*=3.256, p=0.196
Income Status
Income is less than expense 10 (20) T(l4) 7(14) 24 (16)
Income is equal to expense 29 (58) 29 (58) 32 (64) 90 (60)
Income is greater than expense 11(22) 14 (28) 11 (22) 36 (24)
12=1.450, p=0.835
Number of Pregnancies
1 20 (40) 22 (44) 0(0) 42 (28)
2 15 (30 17 (34) 36 (72) 68 (45.3)
3 or more 15 (30) 11(22) 14 (28) 25 (16.7)
1*=33.716, p<0.001
Number of Deliveries
1 30 (60) 29 (58) 0(0) 59 (39.3)
2 16 (32) 16 (32) 45 (90) 77 (51.3)
3 or more 4(8) 5(10) 5(10) 14 (9.4)
¥*=51.512, p=<0.001
Number of Living Children
1 30 (60) 30 (60) 1(2) 61 (40.7)
2 17 (34) 15 (30) 44 (88) 76 (50.7)
3 or more 3(6) 5(10) 5(10) 13(8.7)
1*=48.900 p<0.001
Miscarriage
Yes 15 (30) 7(14) 10 (20) 32(21.3)
No 35(70) 43 (86) 40 (80) 118 (78.7)
13=3.893, p=0.143
Curettage
Yes 9(18) 6(12) 6(12) 21 (14)
No 41 (82) 44 (B8) 44 (88) 129 (86)
1*=0.997, p=0.608
Pregnancy intendedness
Planned pregnancy 39(78) 34 (68) 39(78) 112 (74.7)
Unplanned pregnancy 9(18) 13 (26) 11(22) 33 (22)
Unwanted pregnancy 24 3(6) o(m 5(3.3)
¢*=3.974, p=0.410
Place of Last Birth
Private Hospital 35 (70) 40 (80) 43 (86) 118 (78.7)
Public Hospital 15 (30) 10 (20) T(14) 32(21.3)

¥*=3.893, p=0.143

*C8: Cesarean Section, **VB: Vaginal Birth, ***VBAC: Vaginal Birth After Cesarean
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A total of 60.7% of women identified their last birth as an “easy
birth,” and 64% would ‘probably’ suggest their birth type to
other pregnant women. There was a significant difference
among the groups in terms of ‘easiness’ of last birth (x>=6.929,
p=0.031) and suggestion of the last birth type to other pregnant
women (x*=80.441, p<0.001). The VBAC group had signifi-
cantly more positive evaluations of their births than the other
groups. The women in the VBAC group perceived their birth
type as an easy birth with the highest rate (70%) and stated with
the highest rate (92%) that they would suggest their birth type to
other pregnant women (Table II).

According to the multiple linear regression analysis conducted
by considering CS point averages as fixed, compared to CS the
postpartum comfort scale total scores of women who gave VB
(Beta=0.372, t=4.465, p<0.001) and VBAC (Beta=0.548,
t=6.571, p<0.001) respectively. Birth type explains 24% of this
variability (Adjusted R2=0.224) in the postpartum comfort
scale total score (F=22.515, p<0.001). It was found that in
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physical comfort subscale, women who gave VB (Beta=0.424,
t=5.060, p<0.001) and VBAC (Beta=0.513, t=6.127, p<0.001)
respectively had higher comfort levels compared to CS. Birth
type explains 21.5 % (Adjusted R2=0.215) of this change in the
physical comfort subscale score (F=21.429, p<0.001). Regard-
ing psychospiritual comfort, which is another sub-dimension,
the comfort levels of women who gave VB (Beta=0.195,
t=2.245, p=0.026) and VBAC (Beta=0.470, t=5.401, p<0.001)
were found to be higher than caesarean respectively and it may
be asserted that 15.6 % (Adjusted R2=0.156) of this difference
stems from birth type (F=14.726, p<0.001). Finally, for socio-
cultural comfort subscale, when the point average of women
who have experienced CS is kept fixed as in the other sub-di-
mensions, it is found that women who give VB (Beta=0.252,
t=2.828, p<0.001) and VBAC (Beta=0.400, t=4.488, p<0.001)
respectively have higher comfort levels compared to CS and
11.1% (Adjusted R2=0.111) of this difference is explained with
birth type (F=10.299, p<0.001) (Table III).

Table I1. Women’s difficulty perception of the last birth and their suggestion to other pregnant women

Cs* VB#** VBACH** Total
n=50 (%) n=50 (%) =50 (%) n=150 (%)
Evaluation of the Last Birth
Easy 23 (46) 33 (66) 35(70) 91 (60.7)
Hard 27 (54 17 (34 15 (30
a (54) (34) (30) 59(39.3)

¥7=6.929, p=0.031

Suggestion of the Last Birth Type to Other Pregnant Women

Yes 8 (16)
No 33 (66)
Partly 9(18)

42 (84) 46 (92) 96 (64)
4(8) 12) 38 (25.3)
4(8) 3(6) 16 (10.7)

12=80.441, p<0.001

*CS: Cesarean Section, **VB: Vaginal Birth, ***VBAC: Vaginal Birth After Cesarean

Table II1. Regression results of the mean PCS total score and the mean subscale scores according to birth type

Unstandardized
Coefficients Beta

Standardized

Std. Error t Sig.

Coefficients Beta

PCS Total Score (F=22.515, Adjusted R?= 0.224, p=0.000)

‘CS*(Constant) 109.020
VB** 14.720
VBAC*** 21.660

2.331 46770 0.000
3.296 0.372 4.465 0.000
3.296 0.548 6.571 0.000

Physical Comfort Subscale Score (F=21.429, Adjusted RZ= 0.215, p<0.001)

CS*(Constant) 40.760
VB** 8.920
VBAC*** 10.800

1.246 32.702  0.000
1.763 0.424 5.060 0.000
1.763 0.513 6.127 0.000

Psychospiritual Comfort Subscale Score (F=14.726, Adjusted R?= 0.156, p<0.001)

‘CS*(Constant) 39.180
VB** 2.020
VBAC*#** 4.860

P

ltural Comfort Sub

CS*(Constant) 29.080
VB** 3.780
VBAC*** 6.000

636 61.580  0.000
.900 0.195 2.245 0.026
500 0.470 5.401 0.000

le Score (F=10.299, Adjusted R2= 0.111, p<0.001)

945 30.764  0.000
1.337 0.252 2.828 0.005
1.337 0.400 4.488 0.000

*(S: Cesarean Section, **VB: Vaginal Birth, ***VBAC: Vaginal Birth After Cesarean
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There were no significant differences among groups in terms of
finding the room quiet, the temperature adequate, the bed
comfortable, and feeling safe in the postpartum period (respec-
tively, p=0.092, p=0.318, p=0.268, p=0.168). However, there
were significant differences among groups in terms of room

ventilation and opportunity for relatives/friends to visit in the
postpartum period (respectively, p=0.004 and p=0.014). These
environmental comfort levels were higher in women with
VBAC and VB compared to women with CS (Table IV).

Table IV. Distribution of responses of women to environmental comfort variables according to birth type

CS8* VB** VBAC***
Postpartum
n=50 (%) n=50(%) n=50 (%)
Finding the room quiet 38 (76) 42 (84) 46 (92)

Finding the room temperature adequate

Finding the room ventilation adequate

Finding the bed comfortable

Feeling safe

Opportunity for relatives/friends to visit after birth

¥2=4.762, p=0.092

46 (92) 44 (88) 41(82)
¥2=2.290, p=0.318

30 (60) 32 (64) 44 (88)
¥*=11.063, p=0.004

36 (72) 36 (72) 42 (84)
12=2.632, p=0.268

40 (80) 40 (80) 46 (92)
¥*=3.571, p=0.168

45 (90) 40 (80) 49 (98)

13=8.535, p=0.014

*CS: Cesarean Section, **VB: Vaginal Birth, ***VBAC: Vaginal Birth After Cesarean

DISCUSSION

This study is unique in investigating the effects of birth types,
including VB, CS, and VBAC, on postpartum comfort. In
current study, postpartum comfort level was highest in VBAC,
followed by VB and finally CS. One study has supported that
birth types affect postpartum comfort levels, and that the
postpartum comfort levels of women with VB are higher than
those of women with CS (26). This study included women who
underwent VBAC; these women are able to compare factors
affecting postpartum comfort with their prior experiences with
CS and VB. It has been reported that women delivering via
VBAC experience less pain and less postpartum complications,
such as delayed mobilization, constipation, and engorgement
(27). Previous studies have also shown that mother-baby
interaction and bonding are achieved in a shorter period with
VBAC compared to CS, and that this enhanced the adaptation to
maternity and the postpartum period (27-29). The results of
qualitative studies emphasize that women with VBAC have a
readiness for with VBAC have a readiness for with VBAC had
a readiness for delivery and postpartum satisfaction experiences
(27,29,30).

Results of the current study revealed a significant difference in
terms of the mean physical comfort scores and the physical
comfort level of the three groups. The VBAC group had the
highest scores, followed by the VB group, and finally, the CS
group. The first subscale of comfort theory (physical comfort
associated with bodily perceptions) consists of physiological
factors such as rest and relaxation, which are known to affect an
individual’s physical condition, responses to disease, nutrition
and homeostasis, and bowel function continuity (10). The
results of the current study were similar to those of other

Turkish studies, in particular, that the physical comfort levels of
women with VB were higher than those of women with CS
(8,9). Women experiencing VBAC and VB are known to mobi-
lize faster and be more independent than women with CS.
Further, women undergoing VBAC and VB also experience less
postpartum complications than those with CS. That women who
have experienced VB have these problems, which affect physi-
cal comfort in a less ratio and severity compared to women who
have experienced CS is also supported by international litera-
ture. It was also found that women who experience VB have less
severe afterpain, less risk of surgical complication, less gastro-
intestinal problems, higher level of physical activity and that
they get discharged in a shorter span of time compared to CS
(14,16,17). The results of current study support the literature,
which suggests that these factors improve postpartum comfort.

The psychospiritual comfort sub-dimension of the scale
involves postpartum woman’s psychological well-being,
positive relationship with the newborn and perceived social
support. In this study, women’s psychospiritual comfort levels
were respectively found to be the highest for VBAC, VB and
CS. Similarly, the qualitative studies on the experiences of
women after VBAC indicate that women psychologically feel
better and stronger and that newborn-maternal relationship is
more positive compared to CS (27-30). Additionally, in a
current study, it was found that women’s maternal well-being
level is affected by the birth type in the postpartum period, that
the well-being level of women who experience VB is higher
than that of those who experience CS and that the risk of
postpartum depression is less for women who experience VB
(31). It is observed that women who gave VB have a more
positive birth experience and that their perceptions regarding
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the care provided by healthcare professionals, themselves and
the newborn is more positive (32-34).

In the current study, there was a significant difference among
birth types in terms of environmental comfort (i.e., room
ventilation and opportunities for relatives/friends to visit).
Women with VBAC reported that they were more satisfied with
these parameters compared to those with VB and CS. Environ-
mental comfort is the last subscale of postpartum comfort. It
positively contributes to the recovery process and makes
women feel good, which can be considered a sign of postpartum
healthcare and social support (10). It was reported that the
environmental comfort level of women with VB was higher
than that of women with CS, whereas no difference was detec-
ted in the environmental comfort levels among women with
different birth types (9,25). However, these studies had no data
associated with the type of hospital where the deliveries took
place. In our current study, the majority of women gave birth in
private hospitals. We suggest that the difference in the women's
perceptions about environmental comfort in our current study is
due to the more flexible visiting hours and special care for room
ventilation in private hospitals.

Limitations

The current study has several limitations. According to our data
analysis, the PCS scale was divided into three factors, and the
items on the environmental comfort scale were included in the
sociocultural subscale. Therefore, the PCS could only measure
environmental comfort in a limited sense. Data collection on the
online platform has enabled access to women with higher
education levels. Therefore, the findings of the study can be
generalized to women with a high level of education. Also in the
current study, we did not examine the postpartum comfort levels
of women with or without episiotomy in VB and VBAC,
because vaginal births mostly involve intervention and the rate
of episiotomy in our country is 87.5% (35). Moreover, we did
not examine the anesthesia type in CS. Further, the evaluation of
hospital type (i.e., public and private) on comfort level may not
be accurate, as the majority of participants gave birth in private
hospitals.
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CONCLUSION

Current study indicates that women with VBAC had higher
postpartum comfort levels than those experiencing VB and CS.
The highest postpartum comfort level achieved in the VBAC
group is an important finding for healthcare professionals. It
should be suggested that women’s postpartum comfort should
be periodically evaluated, and that regulations should be made
based on the results. Measurement tools used in the current
study should be used for this purpose. We also propose that
future studies compare the postpartum comfort levels of women
from different sampling groups (e.g., public hospitals). In
addition, qualitative studies investigating postpartum comfort
levels are also recommended.
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ABSTRACT

Objective:

We aimed to obtain reference values of three major vessels
[Pulmonary artery (PA), aorta, superior vena cava (SVC)] diame-
ters in fetuses between 20-24 weeks of gestation in the Turkish
population and to evaluate the fetal heart anatomy.

Material and Methods:

Pregnant women who were evaluated in the Radiology Depart-
ment were scanned by sonography in order to obtain fetal cardiac
nomograms of the great vessels. Cardiac axis, size and three great
vessels in addition to the four chamber view of the heart were
evaluated. The cases were followed up postnatally with echocardi-
ography and clinical evaluation. We calculated both the sensitivity
and specificity of sonographic screening at the 20-24th gestati-
onal weeks. Also, we found the frequency of congenital cardiac
disease. Nomograms were obtained by calculating average vascu-
lar diameter for each gestational week.

Results:

Atotal of 371 fetuses were evaluated in the sudy. The mean gesta-
tional age was 29.245.2. The mean diameters of PA, aorta and
SVC were found as 4.28+0.51 mm, 3.70+£0.54 mm, 2.45+0.45
mm, res- pectively. The ratio of PA/aorta was 1.17+0.14. The
mean diameters of PA, aorta and SVC increased gradually
between 20 and 24 gestational weeks (p values 0.001, 0.007 and
0.001; repeated measures ANOVA). In five cases a cardiac anom-
aly was detected (tetralogy of Fallot, one atrium one ventricle
anomaly, ASD, PA wider than normal, aorta wider than normal,)
sonographically. Of these five, three cases were confirmed by
postnatal fetal echocardiography performed by pediatric cardiolo-
gists.
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Conclusions:

This study represents the reference values for diameters of three
great vessels of fetuses between 20 and 24 weeks in the Turkish
population. The data obtained from our study will be a reference
for future studies from our country.

Key Words:
Congenital heart disease, Ultrasonography, Prenatal screening

oz

Amag:

Fetal kalp anatomisini degerlendirmek ve Tiirk popiilasyonunda
20-24 hafta arasindaki fetiislerde ii¢ ana damar [Pulmoner arter
(PA), aorta, vena kava siiperior (VKS)] caplarinin referans
degerlerini saptamay1 amagladik.

Gereg ve Yontemler:

Radyoloji Boliimiinde degerlendirilen gebelere fetal kardiyak
biiyiik damarlarin  nomogramlarinin  elde edilmesi igin
sonografik tarama yapildi. Kalbin dort odacik gériiniimiine ek
olarak kardiyak aks, boyut ve ii¢ biiylik damar degerlendirildi.
Olgular postnatal olarak ekokardiyografi ve klinik deger-
lendirme ile takip edildi. Postnatal degerlendirme sonuglari
temel almarak 20-24. gebelik haftalarinda yapilan sonografik
taramanin duyarliligi ve 6zgilliigi hesaplandi. Ayrica konjeni-
tal kalp hastaligi siklig1 arastirildi. Her gebelik haftast igin
ortalama damar c¢ap1 hesaplanarak nomogramlar elde edildi.

Bulgular:

Calisma kapsaminda toplam 371 fetiis degerlendirildi. Ortalama
gebelik yas1 29,2+5,2 yildi. PA, aorta ve VKS ortalama ¢aplari
sirastyla 4,28+0,51 mm, 3,70+0,54 mm ve 2,45+0,45 mm
olarak bulundu. PA/aort orami 1,17+0,14 idi. PA, aort ve
VKS'nin ortalama ¢aplarinin 20 ila 24 gebelik haftalari arasinda
kademeli olarak arttig1 gozlendi (p degerleri 0,001, 0,007 ve
0,001). Sonografik olarak antenatal donemde bes olguda kardi-
yak anomali (Fallot tetralojisi, tek atriyum tek ventrikiil anom-
alisi, ASD, normalden genis PA, normalden genis aorta) tespit
edildi. Bes vakadan iigiliniin tanist dogum sonrasi donemde
pediatrik kardiyologlar tarafindan yapilan fetal ekokardiyografi
ile dogrulandi.

Sonug:

Bu calisma, 20-24 gestasyon haftasindaki fetiislerde ti¢ biiylik
damar cap1 i¢in Tiirk popiilasyonuna ait referans degerleri
sunmaktadir. Caligmamizdan elde edilen veriler iilkemizden
yapilacak calismalar igin referans olusturacaktir.

Anahtar Sozciikler:

Konjenital kalp hastaligi, Ultrasonografi, Prenatal tarama

INTRODUCTION

Second trimester sonographic examination is very important in
preventing neonatal morbidity and mortality due to congenital
cardiac anomalies (1). Congenital heart disease (CHD) is the
most common congenital anomaly, the incidence of CHD range
from 4 / 1,000 to 50 / 1,000 live births in different studies (2).
One fourth of newborns with congenital heart disease have an
increased morbidity and mortality rate (3). Detection of congen-
ital cardiac anomalies in the fetal period will provide a chance
for treatment and intervention for these patients (4). Current
screening technique includes four-chamber, right ventricular
outflow tract, and left ventricular outflow tract views. The
three-vessel view is also often used in screening. These views
are essential for a complete evaluation of the fetal heart (5,6).
Previous studies claimed that four-chamber view was sufficient
for detecting fetal congenital structural abnormalities (6-9).
Using four-chamber view, the rate of CHD diagnosis was about
60%, which was less than expected (7-10). In some CHD, such
as Tetralogy of Fallot and transposition of the great vessels, it
cannot be detected by the four-chamber view (9,10).

Wong et al., explained that 86% CHD can be detected using the
three-vessel viewing plane of the main vessels [pulmonary
artery (PA), aorta, superior vena cava (SVC)] and the PA/aorta
ratio (11). In the second trimester fetal cardiac screening, it is
recommended to add the measurement of anatomical structures
in addition to subjective assessments in cardiac examination.
The nomograms of the diameters of three vessels in the second
trimeste are very important because abnormal measurements are
a clue in the diagnosis of heart diseases. In our unit, we perform
fetal cardiac examinations between 20 and 24 weeks of gesta-
tion. Thus, we aimed to conduct a prospective study to reveal
the nomograms of the three great vessels corresponding to each
week in the fetuses between 20-24 gestational weeks by sonog-
raphy.

MATERIAL and METHODS

Study design

Four hundred thirty-nine pregnant women who applied to our
Radiology department for routine fetal organ screening were
included in the study. Among these patients, those who were
followed up during the fetal and postpartum periods and those
who stated in written form they participated in the study were
included in the study. Exclusion criteria were as follows: etuses
with cardiac anomaly, fetuses with chromosomal anomaly,
fetuses with extra cardiac anomaly, fetuses whose mothers had
cardiac disease history, fetuses whose brothers had fetal cardiac
anomaly history and multi-parity. Also, pregnant women who
had an inconsistency between the gestational age calculated
according to the last menstrual period and the gestational age
obtained according to ultrasound measurements were excluded
from the study. Approval was obtained from the Clinical
Research Ethics Committee of Akdeniz University Faculty of
Medicine (Decision Number: 01/22, date:08.01.2013). The
study was conducted in accordance with the Helsinki Declara-
tion. All pregnant women included in the study were informed
and signed voluntary consent forms were obtained.
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After excluding 33 pregnant women without regular follow-up,
were included in the study. In five cases a cardiac anomaly was
detected (tetralogy of Fallot, one atrium one ventricle anomaly,
ASD, PA wider than normal, aorta wider than normal,)
sonographically. Of these five, three cases were confirmed by
postnatal fetal echocardiography performed by pediatric
cardiologists. These 5 patients with cardiac anomaly were
excluded from the study.

The study was continued with 371 pregnant women. The
pregnant women were evaluated in 20-24 weeks of gestation
according to their menstruation age. All patients were re-evalu-
ated with clinic and echocardiographic indings in the postnatal
period.

Imaging method

Ultrasonography (US) images were obtained in three-vessel
view. Technically we found first four-chamber view in transa-
xial plane which is perpendicular to the long axis of the fetus.
From four-chamber view, we moved slightly the transducer on
the patient without changing angle toward the fetal head. When
we saw three-vessels in line with each other in the order of
largest PA to smallest SVC, we froze the image to take measure-
ments of vessel diameter parallel to the anterior thoracic wall or
perpendicular to the fetal ribs. In addition, PA/aorta ratio was
calculated (Figure 1).

Figure 1: Pulmonary artery (P) and aorta (A) and SVC
measurement, showing the appearance of three-vessels view in
the transverse plane of the fetal thorax.

One of the radiologists had ten years of experience for fetal
imaging. The other radiologist had 5 years of experience for
general radiology. The US reports and images of all patients
were enrolled for follow-up by the same radiologists to our
digital US archive (Tomtec Imaging Systems, version 2.7,
Munich, Germany).
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Statistical Evaluation

Linear regression analyses was used to generate nomograms.
Descriptive statistics were presented as frequency, percentage,
mean, standard deviation (SD) and 95% CI. The Shapiro Wilk
test, histogram and Q-Q graphics were used for evaluation of
normality of distribution. The Fisher’s Exact Test was used in
the analysis of relationships between categorical variables.
Diameters of PA, aorta, SVC and PA/aorta ratio were compared
between gestational weeks using repeated measures ANOVA.
Comparison between two different groups was performed
through two independent samples T-Test and comparison
between more than two groups was performed with
Kruskal-Wallis analysis. The statistical analyses were
performed by using the SPSS version 21.0 package program for
Windows (IBM, Armonk, NY). p<0.05 were accepted signifi-
cant to show statistical significance.

RESULTS

Atotal of 371 pregnant women with mean age of 29.2+5.2 years
were included in the study. In 371 fetuses between 20-24 weeks,
the mean diameters of PA, aorta and SVC were found as
4.28+0.51mm (95% CI: 4.23-4.34; range 2.6-5.6); 3.70+0.54
mm (95% CI: 3.64-3.76; range 2.0-5.2); 2.45+0.45 mm (95%
CI: 2.41-2.50; range 1.6-3.8) respectively (Table I).

Table I: The mean diameters of PA, aorta and SVC and PA/aor-
ta ratio in the fetuses between 20-24 gestational weeks (n: 371).

Variable Min. Max. Mean and SD 95% CI

PA 2.60 5.60 4.28 (£0.51) 4.23-4.34
Aorta 2.00 5.20 3.70 (+0.54) 3.64-3.76
SvC 1.60 3.80 2.45 (£0.45) 2.41-2.50
PA / aorta 0.98 1.95 1.17 (0.14) 1.15-1.18

PA: Pulmonary artery SVC: Superior vena cava. The ratio of
PA/aorta was 1.17+0.14 (95% CI: 1.15 — 1.18; range 0.98-1.95).
In each screening week between 20 and 24, you can find the
diameters of PA, aorta, SVC and PA/aorta ratio in Figure 2-5
and Table II.

PA(mm)

Pregnancy week

Figure 2: The values of PA according to gestational age in
normal 371 cases (p: 0.001).
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Figure 3: The values of aorta according to gestational age in
371 normal cases (p: 0.007).
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Figure 4: The values of SVC according to gestational age in
371 normal cases (p: 0.001).
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Figure 5: The values of Pa/aorta according to gestational age in
normal 371 cases (p: 0.961).

Table II. The mean diameters of PA, aorta and SVC, and
PA/aorta ratio of 371 fetuses with regular follow-up according
to gestational age.

—— | Gestational n Min. | Max. | Mean and 95% CI P |
age (weeks) @7 SD
PA |20 20 26 |52, | 4002053 |3.83417 | 0001
21 65 27 |52 |4192050 |4.07-4.32
2 143 |26 |56 |4304050 |422439
3 79 32 |55 |4384049 |4274.49
24 44 27 |53 | 4442047 |429-4.58
Aorta | 20 20 21 |44 | 3482054 |331366 | 0007
21 65 26 |47 |36120.53 |3.48-3.74
2 143 |20 |52 |3704053 |3.613.79
b 79 28 |50 [379:053 |3.67-391
24 44 26 |51 | 3882054 |3.71-4.04
SVC |20 20 16 |32 |226%042 |2.12240 | 0001
21 65 17 (33 |2374041 |227247
2 143 |16 |36 |245+045 |2372.52
3 79 17 |36 |257044 |249-268
2 44 17 |35 |254047 |239-2.68
PA/ |20 20 116 | 153 | 1162012 |LI2-1.19 | 0961
aorta | 65 100|165 | 1174013 | 1.14-1.20
2 143 098 | 195 |11740.15 |1.151.20
bx) 79 100 [150 | 1162011 |1.14-1.19
2! 45 100|158 | 11520.13 | L11-1.19

The mean diameters of PA, aorta and SVC were increasing
gradually between 20 and 24 gestational weeks (p values 0.001,
0.007 and 0.001; repeated measures ANOVA). But PA/aorta
ratio was stable between 20-24 gestational weeks (p: 0.961,
repeated measures ANOVA).

The great vessel diameters in fetuses of mothers older than 35
years were similar to those of mothers younger than 35 years (p:
0.559 for PA, p: 0.940 for aorta, p: 0.695 for SVC, samples
T-Test).

DISCUSSION

During second trimester, screening US should include a
comprehensive examination of fetal organs. When it comes to
fetal heart, radiologists are not so eager to perform detailed
screening. Because in many centers, radiologists think cardiac
evaluation is not so easy and requires a special experience.
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Because in many center, radiologists think cardiac evaluation is
not so easy and requires a special experience: cardiac axis, size,
rhythm, four chamber view and finally three vessel evaluation
by size. Of course subjective evaluation under experience is a
part of cardiac examination of fetal screening. Adding three
vessel view evaluation to screening will help to detect more
CHD prenatally. In the study of Bromley et al, the frequency of
CHD obtained using the four-chamber view was 63%, while the
three-vessel view was added to the examination and the
frequency increased to 83% (11).

In our study, we evaluated the nomograms of three-vessel
diameters between 20-24 weeks of gestation. The mean diame-
ters of PA, aorta and SVC was 4.28+0.51mm, 3.70+0.54mm
and 2.45+0.45 mm, respectively. Kenny et al., revealed the
nomograms of PA and aorta diameters at 19-40 weeks of gesta-
tion, and PA diameter was 12% larger than aorta diameter (12).
Cartier et al., obtained nomograms of PA and aorta diameters at
16-40 weeks of gestation according to gestational week and
biparietal diameter (13). Also, Achiron et al., obtained no-
mograms of PA and aorta diameters at 16-24 weeks of gestation
according to gestational week (14).

We evaluated PA, aorta and SVC separately according to gesta-
tional weeks and it was found that the diameter of all three
vessels increased as the gestational week increases. In 2004,
Zalel et al., evaluated three vessel diameters at 14-38 weeks of
gestation and formulated weekly increases for easy applicability
after determining normal values separately for weeks; PA
diameter (mm) = —2.275+0.273xgestation week, Aorta diame-
ter (mm) = —1.77+0.227xgestation week and SVC diameter
(mm) =—0.98 +0.142xgestation week (15).

In our study, we also calculated the PA/aorta ratio, and we
noticed that this ratio did not change between 20 and 24 weeks.
The ratio of PA/aorta was 1.17+0.14 (95% CI: 1.15-1.18; range
0.98-1.95). Similarly, Wong et al., found the PA/aorta ratio as
1.16+0.18, and stated that this rate was stable at 16-24 weeks of
gestation (11). Determining the normal reference values for
three vessel diameters will set a reference for other studies to be
conducted in our country. In our point of view, the most useful
value that can be helpful in cardiac sonography, is the stable
PA/aorta ratio during second trimester. Because the nomograms
of great vessel diameters may result in different values in differ-
ent nations.

We included only 20 to 24 weeks pregnant women in our study
in order to see better cardiac anatomical structures. However
cardiac screening is most appropriately performed between 18
and 22 weeks (16). It should be kept in mind that especially
valvular anomalies can be detected in the following gestational
weeks (17). Therefore, in Japan, in addition to the second
trimerster evaluation, a cardiac examination is repeated at the
30th gestational week (17).

This study has some limitations. Since the number of the study
population was limited and our cases were not randomized, our
results didn’t reflect whole national population.

1245

Aksoy C. et al. [N EEVEES)

CONCLUSION

Our results will be a reference in the fetuses between 20 and 24
weeks during cardiac sonography. Also we found that the ratio
PA/aorta was stable between 20-24 gestational weeks with the
value of 1.17. We think that this ratio can be used as a reference
value, if the radiologist finds very questionable diameters in PA
or aorta.
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Bir Tiirk Dis Hekimligi Fakiiltesinde
(Cocuk Hastalarda Konik-Isinl Bilgisayarli
Tomografi Kullanimi

ABSTRACT

Objective:

The purpose of the present study was to provide information that might help in planning
cone-beam computed tomography (CBCT) imaging in pediatric patients. This study focused on
the evaluation of indications for CBCT in pediatric patients in a Turkish dental school.

Material and Methods:

Six-hundred-seven CBCT scans belonging to patients under the age of 16 were included in this
study. The following data were recorded from an electronic patient database: Age, gender,
indication for referral (impacted teeth, supernumerary teeth, trauma, cysts/tumors, clefts,
temporomandibular joint, and other reasons), dispersion of referrals by departments, external or
internal referral.

Results:

Mean age was 12.39 years [range: 4-16; 260 females (42.8%) and 347 males (57.2%)]. The most
frequent and largest age group (54.2%) was 13- to 16-years old. The most frequent request was
to assess an impacted tooth and its localization (38.2%). Examining the FOVs, the maxilla was
the most frequently imaged area (27.2%). Four-hundred sixty-six patients (76.8%) had been
referred from departments of the dental school while 141 (23.2%) patients were referred from
external clinics. Re-exposure was required in 52 cases (8.6%) due to patient-motion artefacts.

Conclusion:

The results of the present study can help dental professionals make the decision to refer for
CBCT when extra three dimensional imaging is necessary for a pediatric patient. It is proper that
an oral and maxillofacial radiologist decides when CBCT is necessary and then supervises the
CBCT scanning protocol to minimize the radiation dose to pediatric patients.

Key Words:
Cone-beam computed tomography, Indication, Maxillofacial radiology, Pediatric dentistry

oz

Amag:

Bu ¢aligmanin amaci, ¢ocuk hastalarda konik-1sinli bilgisayarli tomografi (KIBT) goriintiile-
menin planlanmasina yardimci olabilecek bilgiler saglamaktir. Bu ¢alisma, bir Tiirk dig hekim-
ligi fakiiltesindeki ¢ocuk hastalarda KIBT endikasyonlarmin degerlendirilmesini amaglamak-
tadur.
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Gereg ve Yontemler:

Bu c¢aligmaya 16 yas alt1 hastalara ait 607 KIBT taramasi dahil
edildi. Asagida siralanan veriler, elektronik hasta veri tabanin-
dan kaydedildi: Yas, cinsiyet, sevk endikasyonu (gomiilii disler,
stiperniimere disler, travma, kistler/timérler, yariklar, temporo-
mandibular eklem ve diger nedenler), sevklerin bolimlere gore
dagilimi, dig veya i¢ sevkler.

Bulgular:

Ortalama yas 12,39 idi [ Yas araligi: 4-16; 260 kadin (%42,8) ve
347 erkek (%57,2)]. En sik ve en biiylik yas grubu (%54,2)
13-16 yas araligrydi. En sik talep nedeni gomiilii dis ve lokali-
zasyonunun degerlendirilmesiydi (%38,2).

FOV'lar incelendiginde en sik goriintiilenen alan maksillayd:
(%27,2). Dort yiiz altmig alti hasta (%76,8) dis hekimligi
fakiiltesi boliimlerinden, 141 hasta (%23,2) dis kliniklerden
sevk edilmisti. Hasta hareket artefaktlart nedeniyle 52 olguda
(%8,6) yeniden ¢ekim yapilmisti.

Sonug:

Bu ¢aligmanin sonuglari, dis hekimlerinin ¢ocuk hastada ekstra
iic boyutlu goriintiileme gerektiginde KIBT'ye bagvurma
kararint vermelerine yardimci olabilir. Bir oral ve maksillofasi-
yal radyologun KIBT'nin ne zaman gerekli olduguna karar
vermesi ve ardindan ¢ocuk hastalarda radyasyon dozunu en aza
indirmek i¢in KIBT tarama protokoliinii denetlemesi uygun
olacaktir.

Anahtar Sozciikler:
Konik-1sinl1 bilgisayarli tomografi, Endikasyon, Maksillofasi-
yal radyoloji, Cocuk dis hekimligi

INTRODUCTION

Cone-Beam Computed Tomography (CBCT) is an advanced
imaging technique that provides three-dimensional imaging of
dental and maxillofacial tissues. CBCT, which ensures a lower
dose and a lower-cost alternative to conventional computed
tomography (CT), is increasingly used in oral and maxillofacial
radiology practice, especially in dental schools (1-3).

Paediatric patients refer to the dental clinics with various
complaints and in specific conditions radiological examinations
are needed to diagnose the source of the problems. To avoid
unnecessary radiological applications, the radiological exam-
ination should not be requested without taking the patient's
anamnesis and detailed clinical examination. In some cases
where a complete diagnosis cannot be made with conventional
x-ray techniques, it may be necessary to resort to advanced
imaging methods such as CBCT.

Children are more susceptible to ionizing radiation risks
because their tissues grow at a faster rate. Therefore they are
more undefended to DNA damage and other changes (4,5). The
European DIMITRA Project (dentomaxillofacial paediatric
imaging: an investigation toward low-dose radiation induced
risks- www.dimitra.be) is part of a project for the development
of patient-specific and indication-oriented recommendations for
the use of CBCT in pediatric dentistry. DIMITRA project is
focused on optimizing pediatric doses. The DIMITRA consor-

tium has recently proposed to move from ALARA (As Low as
Reasonably Achievable) and ALADA principles (As Low as
Diagnostically Acceptable) to ALADAIP principle (As Low as
Diagnostically Acceptable being Indication-oriented and
Patient-specific) (6). So a convenient CBCT-scanning protocol
must be developed to minimize the radiation dose to pediatric
patients. In turn to do this, it is important to determine why
CBCT is currently being used.

In the literature, there are many studies on the reasons for the
requests of CBCT including all age groups (7-10). However,
only a few studies were found related to indications of CBCT
utilization in paediatric dentistry (11-13). The main aim of the
present study was to investigate the indications being used for
recommending a CBCT examination of pediatric patients in a
Turkish dental school. Other aims were to determine the disper-
sions of departments sending referrals for CBCT imaging, the
ages and genders of the patients, fields of view (FOV) size of
the CBCT scans, and presence of a repeated x-ray exposure.

MATERIAL and METHODS

The Ethical Committee of Cukurova University’s Medical
School  approved the study  (approval  number:
89/14.06.2019-77). CBCT scans of 607 patients under the age
of 16 who underwent CBCT imaging in the Oral and Maxillofa-
cial Radiology Department of Cukurova University’s Dental
School during May 2015- December 2019 composed the study
sample.

CBCT unit was a Planmeca® ProMax 3D Mid (Helsinki,
Finland). Pediatric patients’ CBCT images were scanned at six
sets of FOV (width x height in mm): For face (200 x 170); for
jaws (maxilla and mandible) (200 x 100); for maxilla (200 x
60); for mandible (200 x 60); for teeth (100 x 60) and for tooth
(40 x 80). All of CBCT scans were archieved in the Romexis®
database, and there was no possibility for missing/lost data.
Referrals (internal-from the departments of dental school or
external-outer special clinics) and tomography reports written
by an oral and maxillofacial radiologist were obtained from the
Hospital Information Management System (Enlil, Eroglu
Information Systems LLC, Eskisehir, Turkey). The following
data were retrieved from the Romexis® database and the gener-
al electronic patient database: Age, gender, indication for
referral (impacted teeth, supernumerary teeth, trauma, cysts/tu-
mors, clefts, temporomandibular joint, and other reasons), and
CBCT FOVs. Repeated exposures due to patient-motion
artefacts which were written to patients’ charts by radiology
technicians were recorded.

The study inclusion criteria were fine visibility of all structures,
including abnormalities or pathologies, with no imaging-arte-
facts due to patient movement or metal objects. In case of multi-
ple CBCT scans per patient, only the first CBCT scan was
included.

One author (BE) with 12 years experience analysed all data.
After data collection, the patients were divided into three age
groups, similar to the Isman et al.'s study: 4-6, 7-12, and 13-16
years based on primary, mixed, and permanent dentition,
respectively (13).
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IBM® SPSS 25.0 (Armonk, NY, USA) version was used for the
statistical analysis. The significance level was set at 5%
(p<0.05). The chi-square test was performed to determine the
relationship between age groups, gender, CBCT indications,
and FOV dimensions.

RESULTS

Mean participant age was 12.39 (SD=2.63) years [range: 4-16;
260 females (42.8%) and 347 males (57.2%)]. A hundred CBCT
scans (16.5%) were taken in children aged between 4 to 6 year
olds, 178 scans (29.3%) in children aged between 7 to 12 year
olds and 329 scans (54.2%) in children aged between 13 to 16
year olds.

CBCT indications for referral were recorded, which could
afterwards be subdivided into 7 categories, based on the repre-
sented cases (Table I). Two-hundred thirty-two reasons (38.2%)
were for impacted teeth, 100 (16.5%) for pathological findings
such as cyst/tumors, 88 (14.5%) for alveolar clefts, 76 (12.5%)
for supernumerary teeth, 52 (8.5%) for other reasons (dental
anomalies (2.0%), syndromes (1.6%), orthognathic surgery
(1.2%), delayed eruption (1.1%), undetermined swelling
(0.7%), external resorption (0.6%), sialolithiasis (0.5%), soft
tissue calcification (0.5%), follow-up autotransplant (0.3%)); 41
(6.8%) for dentoalveolar trauma, and 18 (3.0%) were for the
visualization of the temporomandibular joint (TMJ).

A significant relationship was found between age groups and
CBCT indications (p=0.003) (Table I).

According to the referrals the most frequent and the largest age
group was 13 to 16 year olds (54.2%). In all age groups, the
most frequent request was to assess an impacted teeth and its
localization. In the 4-6 and 7-12 age groups, the second most
common reason was the supernumerary tooth (17%, 16.3%)
respectively, while in the 13-16 age group that was cyst/tumor
(19.2%). In the 4-6 age group, the third most frequent reason
was trauma (15.0%), while that was clefts in the 7-12 (15.7%)
and 13-16 age (14.3%) groups.

The distribution for the FOVs was listed as: 165 CBCT scans
(27.2%) had a FOV of 200 x 60 mm (maxilla), 156 (25.7%) a
FOV of 200 x 100 mm, 124 (20.4%) a FOV of 200 x 60 mm
(mandible), 82 (13.5%) a FOV of 100 x 60 mm, 69 (11.4%) a
FOV 0f 200 X 170 mm, and 11 CBCT scans (1.8%) were taken
with a FOV of 40 x 80 mm (Table II). The maxilla was the most
frequently imaged area in both 4-6 (49.0%) and 7-12 (35.4%)
aged groups. In the 13-16 aged group, the most commonly
imaged area was the mandible (25.5%) (Table II).
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Table I. Distribution of indications for CBCT by age groups.

IT ST PF AC DT TM™MJ OR Total
4-6 32 17 11 13 15 3 9 100
32% 17% 11% 13% 15% 3% 9% 100%

138% 224% 1l1% 148% 36.6% 167% 173% 16.5%

7-12 61 29 26 28 13 3 18 178

343% 163% 14.6% 15.7% 73% 1.7% 10.1%  100%

263% 382% 26% 31.8%  3L7%  16.7%  34.6%  29.3%

13-16 139 30 63 47 13 12 25 329

42.2% 9.1% 19.1%  143% 4% 3.6% 7.6% 100%

59.9% 39.5% 63% 534% 31.7% 66.7% 4B.1% 54.2%

Total 232 76 100 88 41 18 52 607

382% 125% 16.5% 145% 6.8% 3% 8.6% 100%

100%  100%  100% 100%  100%  100% 100%  100%

p=0.003*

IT: Impacted teeth, ST: Supernumerary teeth, PF: Pathological findings, AC:
Alveolarcleft, DT: Dentoalveolar trauma, TMJ: Temporomandibular joint, OR: Other
reasons. The results are expressed as the frequency (%). Chi-square test (*p<0.05).

Table II. Distribution of FOV dimensions by age groups.

200X170 200X100 200X60 200X60 100X60 40X80 Total

(Face) (M-M) (Max) (Mand) (Teeth) (Tooth)

4-6 25 26 49 100
25% 26% 49% - - - 100%
36.2% 16.7% 29.7% 16.5%

7-12 20 49 63 40 6 178
11.2% 27.5% 354% 22.5% 34% - 100%
29% 31.4% 382% 323% 73% 29.3%

13-16 24 81 53 84 76 11 329

7.3% 24.6% 16.1% 25.5% 23.1% 3.3% 100%

34.8% 51.9% 32.1% 67.7%  92.7%  100% 54.2%

Total 69 156 165 124 82 11 607

11.4% 25.7% 27.2% 204% 135%  1.8% 100%

100% 100% 100% 100% 100% 100% 100%

p=0.000*

The results are expressed as the frequency (%). Chi-square test ("p<0.05). FOV: Field
of view; FOV dimensions are presented as width x height in mm. M-M: maxilla and
mandible; Max: maxilla; Mand: mandible.
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There was no significant difference between gender and CBCT
indications (p=0.140) (Table I1I). The most frequent request was
to assess an impacted teeth in both females (37.7%) and males
(38.6%). While the second most common reason of CBCT
requests in females was cyst/tumor (18.1%); in males, supernu-
merary teeth (15.3%) and cyst/tumor (15.3%) ranked second
with the same rate (Table III).

Table II1. Distribution of indications for CBCT by gender.

1T ST PF AC DT T™J OR Total

Female 98 23 47 38 16 10 28 260

37.7%  8.8% 18.1% 14.6% 6.2% 3.8% 10.8%  100%

42.2%  303% 4T% 432%  39% 55.6% 53.8%  42.8%

Male 134 53 53 50 25 8 24 347

38.6% 153% 153% 144% T72% 2.3% 6.9% 100%

57.8% 69.7% 53% 56.8%  61% 44.4% 462% 572%

Total 232 76 100 88 41 18 52 607

B2%  125%  165% 145%  6.8% 3% 8.6% 100%

100% 100% 100% 100% 100% 100% 100% 100%

p=0.140

IT: Impacted teeth, ST: Supernumerary teeth, PF: Pathological findings, AC: Alveolar
cleft, DT: Dentoalveolar trauma, TMJ: Temporomandibular joint, OR: Other reasons.
The results are expressed as the frequency (%). Chi-square test ("p< 0.05).

Fifty-two (8.6%) of the CBCT scans were re-taken due to
patient-motion artefacts.

Four-hundred sixty-six patients (76.8%) were referred from
various departments (orthodontics (51.9%), paediatric dentistry
(27.5%), and oral and maxillofacial surgery (20.6%)) of the
dental school, while 141 (23.2%) patients were referred from
the external clinics. The dispersion of these 141 patients was as
follows: private dental clinics (63.8%) and medical clinics
(36.2%) (Figure 1).

Internal Referrals

a W orthodontics
M Paediatric Dentistry

M Oral and Maxillofacial Surgery

DISCUSSION

For decision of maxillofacial imaging in pediatric patients it
should be taken into consideration how much it is really
required and which structures need to be visualized. CBCT
technology which has been available for about 20 years in
dentistry became a convenient method for oral and maxillofa-
cial diagnostic imaging. CBCT allows images to be acquired
using a low dose of radiation, shorter patient examination time
and lower costs than conventional computerized tomography
(CT), which makes its usage preferable for specific indications
of oral and maxillofacial imaging (3,14-16). However, a few
studies have appointed that CBCT applications are not always
necessary for a high benefit for the patients (17,18). This study
focused on the evaluation of indications for CBCT in oral and
maxillofacial imaging in pediatric patients. The purpose was to
provide information that might help in planning CBCT imaging
in pediatric patients.

Mean age was 12.39 years, this is similar with the age distribu-
tion in previous studies (11,19,20). A lower mean age of 8.3
years was shown in the study of Suzuki et al. (21). According to
the referrals the most frequent and the largest age group was the
13- to 16-year olds (54.2%) in the present study. Hajem et al.
reported 58% of the investigations were made in 11- to 15- year
olds age group in their study on Swedish children and adoles-
cents (11). There were more males (57.2%) than females in this
sample, in similar with the study by Van Acker et al. (19) and in
contrast to the study by Hidalgo-Rivas et al. (20).

There are several studies in the literature regarding the use of
CBCT in pediatric patients. In the study of M. Marcu et al. the
most common indication for CBCT scans in children was the
evaluation of dental anomalies (12). The main clinical indica-
tion was for tooth localisation and assessment of resorption of
adjacent tooth roots, typically concerning ectopic maxillary
canine impaction in previous studies (11,20). In a Japanese
survey, Suzuki et al. reported 51% of CBCT examinations were
performed for impacted supernumerary teeth and 28% for
disorders of tooth eruption (21).

b External Referrals

M Private Dental Clinics
M Medical Clinics

Figure 1. Distribution of internal and external referrals for CBCT scans.
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The same study also reported that 9.2% of examinations were
made for the TMJ. In our study, 3.0% of CBCT scans were for
the visualization of TMJ. Thirty-six % of reasons were for
developing dentition-localized and 1.0% was for TMJ in the
study of Van Acker et al. (19). In accordance with the literature,
the most frequent request was to assess an impacted tooth and
its localization (38.2%) in our study. Since it is not possible to
determine the positions of impacted or/and supernumerary teeth
with conventional x-ray techniques that offer a two-dimensional
view, CBCT is favored as much more beneficial method for the
evaluation of impacted teeth. It is also clear that there is a
variety in the presence and reaches to CBCT imaging and it
should be taken into account in terms of culture and ethnicity
while evaluating the literature from different regions of the
world.

Field of view (FOV) is a parameter that determines the scan
volume of the CBCT device. FOV limits the radiation exposure
to a specific region of interest. In the present study, the distribu-
tion of different FOVs were investigated. Since larger FOVs
results with higher radiation doses, it is crucial to choose the
appropriate FOV for the area of interest. It would be appropriate
to use a smaller FOV to examine one or two teeth (22). In the
study of Isman et al., the most frequently used FOV was the
face, because of the most common CBCT indication in their
study was malocclusion and dentomaxillofacial anomalies (13).
Examining the CBCT FOVs in this study, the maxilla was the
most frequently imaged area (27.2%), followed by the jaws
(maxilla and mandible; 25.7%), the mandible (20.4%), teeth
(13.5%), face (11.4%) and tooth (1.8%). The CBCT scans with
the two smallest FOV values specified in the study (100 x 60
and 40 x 80) accounted for only 15.3% of all scans. When
making a CBCT request in a pediatric patient, the area to be
examined is usually specified by a general or pediatric dentist.
According to our findings, general dentists and paediatric
dentists should be informed about the use of suitable FOVs to
avoid the higher radiation doses. It might be proper that an oral
and maxillofacial radiologist decides when CBCT is necessary
and then supervises the examination.

Spin-Neto and Wenzel found that prevalence of movement
during CBCT investigations could be approximately 20% in a
systematic review (23). Movements and motion artefacts of
patients underwent CBCT is more common in pediatric patients
(11,24-26). In present study 52 (8.6%) of the CBCT scans were
re-taken due to patient-motion artefacts. For avoiding image
repetition it is important to provide that pediatric patient can
cooperate for the radiological practice remaining motionless for
a prolonged period.

In the current study, internal referrals (76.8%) from departments
of dental school were much more common. Departments of
orthodontics (51.9%), paediatric dentistry (27.5%), and oral and
maxillofacial surgery (20.6%) referred the pediatric patients for
CBCT imaging. In Hajem et al.’s study the largest group of
referrals came from general practice dentists (43%) (11). In the
study of Van Acker et al., 48.1% of patients received treatment
in the local university dental out-patient hospital, while 49.4%
of CBCT scans were external referrals (19).
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A limitation of this retrospective survey was that patients from
only a dental school were included in the study. In further
studies, it will be interesting to perform a full analysis of all
referrals of pediatric patients from various dentistry fields.
CBCT should be performed with following the ALADAIP
principle and be used where the pediatric patient’s benefit
would outweigh potential risks. It may be recommended that an
oral and maxillofacial radiologist decides when CBCT is neces-
sary and then supervises the CBCT-scanning protocol to
minimize the radiation dose in pediatric patients.

CONCLUSIONS

The results of the present study can help dental professionals
make the decision to refer for CBCT when extra three dimen-
sional imaging is necessary for a pediatric patient. The most
frequent and the largest age group was the 13- to 16-year olds in
the present study. The most frequent CBCT request was to
assess an impacted tooth and its localization, and the maxilla
was the most frequently imaged area. 8.6% of the CBCT scans
were re-taken due to patient-motion artefacts. The majority of
CBCT scans were consisted of requests from the dental school’s
departments.
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Cerrahi Egitimine Etkisi

The Effect of Covid-19 on Surgical
Traming for Abdominal Wall Hernia

oz

Amag:

Covid-19, geleneksel genel cerrahi asistan egitim programlarinda alisilagelmedik degisikliklerin
yaganmasina sebep olmustur. Akdeniz Universitesi Hastanesi Genel Cerrahi Klinigi'nin alt: yillik
asistan egitimi ge¢cmisinin incelendigi bu calisma, pandemi sonrast karin duvari fitiklari i¢in
yapilan egitimsel islemlerin trendlerindeki degisiklikleri ortaya koymay1 amaglamaktadir.

Gereg ve Yontemler:

Batin duvari fitig1 endikasyonu ile 18 Eyliil 2014 ve 17 Eyliil 2020 tarihleri arasinda klinigimizde
gerceklestirilen cerrahi prosediirlerin kayitlar1 incelenmis Covid-19 etkisindeki donem, gegmis
yillarin trendleri ile karsilastirilmustir.

Bulgular:

Toplamda gergeklestirilen 2587 prosediiriin 2330’ unda (%90) cerrahi ekipte en az bir asistan
katilim1 oldugu goriilmektedir. Umblikal fitiklar diginda asistan katilimi1 olan prosediir sayilarin-
da Covid-19 sonrasi anlamli bir diisiis olmamus; beklenen aylik medyan umblikal prosediir say1s1
5,6 iken, gergek degerin 1,0 oldugu anlasilmistir (Ceyrekler Arast Aralik 5,3-6,0 ve 0,0-3,0;
p=0,041). Inguinal fitiklarda operatdrliik (sirastyla, 16,9 £2,1 ve 9,8 £5,6; p=0,017) ve egitici
asistan gorevi Ustlenen asistanlarin sayisinda (sirastyla, 4,0 +0,8 ve 1,8 +1,8; p=0,025) belirgin
diistisler olmustur.

Sonug:

Covid-19 pandemisi daha gok cerrahi ekipteki gorev dagilimini etkilemistir. Bu dénemde eskiye
gore daha kidemsiz asistanlar batin duvari fitiklarinda yardimei cerrah pozisyonunda gérevlendi-
rilmislerdir. Fitik cerrahisine giris niteligi tasiyan umblikal fitiklarin Covid-19’dan en ¢ok
etkilenen egitsel prosediirler oldugu ve telafi edilmeleri gerektigi anlagilmstir.

Anahtar Sozciikler:
Karn duvar fitig1, Cerrahi egitim, Genel cerrahi, Asistanlik

ABSTRACT

Objective:

Covid-19 has caused unusual changes in traditional general surgery resident training programs.
This study, which examines the six year residency training history of Akdeniz University Hospi-
tal General Surgery Clinic, aims to reveal the changes in the trends of educational procedures for
abdominal wall hernias after the pandemic.
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Material and Methods:

Records of surgical procedures performed in our clinic between
18 September 2014 and 17 September 2020 with the indication
of abdominal wall hernia were examined and the period under
the influence of Covid-19 was compared with the trends of the
past years.

Results:

In 2330 (90%) of the 2587 procedures performed in total, at
least one assistant participated in the surgical team. Except for
umbilical hernias, there was no significant decrease in the
number of procedures with assistant participation after
Covid-19; the expected median number of umbilical procedures
per month was 5.6, while the true value was 1.0 (Interquartile
range 5.3-6.0 and 0.0-3.0, respectively; p=0.041). There were
significant decreases in the number of residents who served as
the operator (16.9 £2.1 and 9.8 £5.6, respectively; p=0.017;
p=0.017, respectively) and the teaching resident (4.0 0.8 and
1.8 £1.8; p=0.025, respectively) in inguinal hernias.

Conclusion:

The Covid-19 pandemic mostly affected the distribution of
tasks in the surgical team. In this period, more junior residents
were assigned as assisting surgeons in abdominal wall hernias
compared to the past. It has been understood that umbilical
hernias, which are seen as an introduction to hernia surgery, are
the educational procedures most affected by Covid-19 and
should be compensated.

Key Words:
Abdominal wall hernia, Surgical training, General surgery,
Residency

GIRIS

Covid-19 pandemisine karst alinan dnlemler kapsaminda sosyal
mesafenin korunmasi, hasta ve temaslilarin karantinayla
izolasyonu gibi politikalarin yani sira hastanelerin yatak kapasi-
telerini dengede tutabilmek, saglik sisteminin asir1 bagvurular
karsisinda ¢okmesini onlemek adina elektif vakalarin miimkiin
oldugunca ertelenmesi yoluna gidildi. Bu dogrultuda, saglik
bakanligi da 17 Mart 2020 tarihinde bir genelge yayinladi. Tiim
bu gelismeler geleneksel genel cerrahi asistan egitim program-
larinda alisilagelmedik degisikliklerin yasanmasina sebep oldu.
Diinya genelinde tibbi ¢evreler icinden birgok topluluk,
durumun aciliyeti nedeniyle pandemiye hizli bir reaksiyon
vererek alinacak dnlemlere dair goriis ve onerilerini heniiz daha
pandeminin ilk zamanlarinda bildirmeye basladi (1,2). Zaman-
la, kanit diizeyi daha yiiksek aragtirmalarla uluslararasi boyut-
larda saglik sisteminin temellerinin nasil sarsildig1 bir bir ortaya
¢ikmaya basladi (3,4). S6z konusu goriis ve onerilerden biri de
karin duvari fitig1 olan hastalarin acilse ameliyat edilmesi,
elektif bekleme listelerindeki hastalarin ameliyatlarinin ise
kontrollii bir gekilde ertelenmesi {izerineydi (5). Ancak,
kisitlamalarin Covid-19 vaka sayilarinin azalma egilimi goster-
mesi ile birlikte hafifletilmesi {izerine karin duvari fitiklarinda
ciddi bir geri sigrama etkisi goriildii (6).

Ote yandan, egitim veren gerek ekiplerin seyreltilmesi gerekse
de vaka sayilarinin azaltilmasi gibi 6nlemler asistan egitimini
derinden sarsmisti. Bu sarsintinin yarattigr egitsel eksikligin
telafisini konu alan, egitimi alan ve veren taraflarin iizerinde
uzlastig1 bir manifesto 6zelligi tasiyan onerilerin yaymlanmasi
hastaligin triaj onerilerinin yaymlanmasindan ¢ok sonra oldu
(5,7). Bu baglamda, her programin, kendi ihtiyaglarina, kapasi-
tesine ve pandeminin iizerinde biraktig1 izlere gore bir denge
tutturmaya ¢alistig1 bir déneme girilmis oldu. Akdeniz Univer-
sitesi Hastanesi de bdlgesinin en biiyiik iiglincii basamak saglik
merkezlerinden biri olarak, bir yandan pandeminin yiikiinii
sirtlamaya calisirken bir yandan da sevk zincirinin son
basamaginda bulunmasi gergegi ile yiizleserek kapasitesi
azaltilan kuruluslar nedeniyle tarafina yonlendirilen hastalarin
yonetimini kontrol etmeye ¢alistyordu.

Neticede bir denge kuruldu. Bir fotograf ortaya ¢ikti. Biz de
gelecek nesiller i¢in bir uyar: mahiyetinde ortaya cikan bu
sonucu, karm duvari fitiklart 6zelinde arastirmak ve asistan-
larimizin egitimlerinin olan bitenlerden nasil etkilendiklerini
anlayabilmek diigiincesi ile bu arastirmay1 baslattik. Bu nedenle
arastirmamizin temel amaci, klinigimizin son bdliimii pandemi-
nin etkisi altinda gecen alt1 yillik egitsel gegmisini mercek altina
almak ve pandemi ile birlikte karin duvar fitiklari igin yapilan
prosediirlerin trendlerindeki degisiklikleri ortaya koymakti.

GEREC ve YONTEMLER

Calismada, batin duvari fitig1 endikasyonu ile 18 Eyliil 2014 ve
17 Eyliil 2020 tarihleri arasinda klinigimizde gergeklestirilen
cerrahi prosediirlerin kayitlar1 incelenmistir. Prosediirler kasik
fitig1, umlikal fitik, insizyonel fitik ve diger fitiklar seklinde
siniflandirilarak analiz edilmistir. Diafragma/hiatus fitiklar1 ve
mes enfeksiyonu/reaksiyonu igin yapilan eksizyon prosediirleri
caligma dis1 birakilmistir. Calismanin alt1 yillik stiresi i¢inde
boliimiimiizde istihdam edilen 32 Genel Cerrahi Asistaninin
(GCA) bu prosediirlere istiraki aldiklar1 gorevlere gore ayrica
gruplandirilarak  analiz  edilmigtir; operatorlilk, otonom
operatorliik ve egitici asistanlik. Operatdr ve yardimei cerrahin
her ikisinin de asistan oldugu prosediirlerin operatdrii “otonom
operator” kapsamina alinirken, yardimei cerrahin daha kidemli
oldugu prosediirlerin yardimci cerrahlari “egitici asistanlik”
kapsaminda degerlendirilmistir. Buradaki otonomluk ve egitici-
likten kasit cerrahligin tam bagimsiz olarak icrast degil her iki
durumda da bir 6gretim iiyesinin dikkatli gdzetimi altinda
gergeklestirdigi ve genel cerrahi asistanlik programinin bir
pargas1 kapsaminda kabul edilen cerrahide liderlik egitimi igin
yapilan yetkilendirmelerdir. Sonug¢ olarak ¢aligmadaki tiim
prosediirler bir dgretim {tiyesinin dikkatli gozetimi altinda
gergeklestirilmistir. Covid-19 etkisinin goriilmeye basladigi
tarih olarak saglik bakanligimizin 17 Mart 2020 tarihinde yayin-
ladig1 genelge kabul edildi. Genelgeden o6nceki 5,5 yillik
donemin yillar i¢indeki trendlerinden yola ¢ikilarak Covid-19
etkisi altinda gegen alt1 ay igin 6ngoriide bulunuldu ve beklenen
aylik ortalama (veya medyan) degerler gergek degerlerle
kiyaslandi. Bu ¢aligsma Helsinki Bildirgesi’ne gore Arastirma ve
Yayin Etigine uygun olarak tasarland1 ve Akdeniz Universitesi
Klinik  Arastirmalar Etik Kurulu (Karar no:
KAEK-961/23.12.2020) ile birlikte Saglik Bakanlig1 Bilimsel
Arastirma onay1 (Karar no: 2020-11-17T11_30 07) alind1.
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Istatistik (n=13), insizyonellerde %23 (n=187), diger fitiklarda ise
Istatistiksel analizlerde, Statistical Package for Social Sciences %9’dur (n=31).

(SPSS) siiriim 23.0 program: (IBM, NY, ABD kullanilmistir. Toplamda gergeklestirilen 2587 prosediiriin 2330’unda (%90)
Verilerin dagilimimni belirlemek igin Shapiro-Wilk veya Kol- cerrahi ekipte en az bir asistan katilimi oldugu gortilmektedir.
mogorov-Smirnov testi kullanilmis, ardindan test varsayimlari- Her iki prosediirden birinde yardimci cerrahin, her dort
na gore Student t testi veya Mann-Whitney U testi yapilmustir. prosediiriin ligiinde ise operatoriin bir GCA oldugu gorillmistiir.
Parametrik veriler ortalama ve standart sapma (SD) ile, Bu oranlar topografik bdlgelere gore yardimer cerrahlik igin
parametrik olmayan veriler ise medyan ve ¢eyrekler arasi aralik ~ inguinal fittkta %52 (n=652), umblikal fitikta %49 (n=92),
(CAA) ile sunulmustur. Kategorik degiskenlerin analizinde insizyonel fitikta %49 (n=395), diger fitikta %47 (n=162);
dagilimlarma gore Pearson Ki-kare veya Fisher testi operatorliik igin ise, sirastyla, %77 (n=967), %80 (n=151), %68
kullanilmigtir. Gegmis yillarin trendlerini baz alan beklentilerin -~ (n=551) ve %75’tir (n=259).

istatistiksel olarak hesaplanmasinda SPSS’in “expert modeler”  Asistanlarin operasyona katilim anindaki egitim yillarina
fonksiyonu literatiirdeki benzer epidemiyolojik tahmin/beklenti  bakildiginda, operatorliik gorevini listlenen asistanlarin cerrahi
calismalarina uygun olarak kullamildi (8). Istatistiksel anlamlilik ~ deneyim dagilimlart Covid-19 éncesi ve sonrasinda benzerlik

diizeyi p<0,05 olarak belirlendi. gosteriyordu. Covid-19 oncesi operatdrlilk gorevini iistlenen
asistanlarin medyan cerrahi deneyimi 3,3 yil (CAA 2,7-4,0)
BULGULAR iken sonrasinda bu asistanlarin deneyimi 3,3 yildi (CAA

Caligma araliginda klinigimizde toplamda karm duvan fiigr ~ 1,8-4,0) (p=0,050). Yardimcr cerrahlarda ise bu degerler,
endikasyonu nedeniyle 2587 cerrahi prosediir gergeklestiril-  sirasiyla, 2,4 yil (CAA 1,3-3,6) ve 1,7 yil (CAA 1,4-33) ile
mistir. Bunlarm 2282°si (%88) elektif, 305’1 (%12) acildi. istatistiksel olarak farkliyd1 (p=0,001). Operatorliik ile yardimei
Prosediirlerin 1249’u (%48) inguinal, 188’i (%7) umblikal, cerrahlik gorevlerini Ustlenen genel cerrahi asistanlarinin
805°i (%31) insizyonel ve 345’1 (%13) diger karm duvar1 ~ Covid-19 dncesi ve sonrasi dénemlerinin cerrahi deneyimleri
fitiklar1 igin gergeklestirilmistir. Topografik bdlgelere gore acil agisindan karsilagtirilmasi Figiir 1’de gosterilmektedir.
prosediirlerin orani, inguinallerde %6 (n=74), umblikallerde %4

Operatdr Yardimmci Asistan

Covid-19 Oncesi

304 40

30

209

204

Covid-19 Sonrasi

Egitim Yili Egitim Yili

Figiir 1. Covid-19 6ncesi ve sonrasi genel cerrahi asistanlarinin operatorliik ve yardimei cerrahlik gorevlerinin karsilagtirmasi.
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Covid-19’un oncesi, GCA’larin katildig1 prosediirlerin aylik
ortalamasinin 33+10 oldugu goriilmistiir. Covid-19’dan sonra
bu ortalama 27+17’ye diigmiis olsa da aradaki fark istatistiksel
olarak anlamli degildir (p=0,409). Covid-19 dncesi ve sonrasi
kiyaslandiginda, operatdor GCA’larin aylik medyan prosediir
saytlarinin 27 ve 24 (CAA 21-32 ve 9-34; p=0,431), otonom
GCA’larin 9 ve 21 (CAA 6-17 ve 6-29; p=0,187), egitmen
GCA’larin ise 3 ve 7 (CAA 1-5 ve 3-8; p=0,085) oldugu
saptand1. Klinigimizin 5,5 yillik trendlerine gore beklenen aylik
ortalama veya medyan karmn duvart fitig1 prosediirlerinin
Covid-19 etkisi altindaki gergek degerlerle kiyaslamasi ise
Tablo I'de gosterilmektedir.

Tablo I: Klinigimizin 5,5 yillik trendlerine gore beklenen aylik ortalama veya
medyan karm duvart fitig1 prosediirlerinin Covid-19 etkisi altindaki gergek
degerlerle kiyaslamasi.

Beklenen Gergek
Deger Defer P

GCA katilimi olanlar 35,7+3,6 2717 0,248
E Operatdr GCA'lar 31,2+3 4 23215 0,246
é‘ Otonom operatdr GCA'lar 23,0+£28 20+14 0,595

Egitici GCA'lar 6,9 +1,5 5,5+2,9 0,328
- GCA katihmu olanlar 17,2+20 11,875 0,121
5 Operatdr GCA'lar 16,9 2,1 9,8 +5,6 0,017*

= Otonom operatir GCA'lar 11916 8,245,535 0,158

- Egitici GCA'lar 4,0 +0,8 1,8 +1,8 0,025*
= GCA katilimi olanlar 5,6 (5,3-6,0) | 1,0(0,0-3,0) |0,041*
= Operator GCA'lar 4,1(3,844) | 1,0(0,0-3,0) | 0,065
@ Otonom operatdr GCA'lar | 4,5 (4,1-4,7) | 0,5(0,0-3,0) | 0,065
- Egitici GCA'lar 1,2 (1,0-1,5) | 0,0(0,0-1,3) | 0,093
- GCA katilinu olanlar 92+18 9,8+8,0 0,854
g Operatdr GCA'lar 7,0+1,7 8,5+7.2 0,643
E Otonom operatdr GCA'lar 6,5+14 7.3 +6,5 0,773
= Egitici GCA'lar 1,2+0,5 1,3+1,0 0,832

GCA katilimi olanlar 3,1+13 3,3£19 0,800
_ED Operatdr GCA'lar 2,6 £0,7 3,3+£19 0,161
a Otonom operatdr GCA'lar 1,8 40,5 2816 0,410

Egitici GCA'lar 0,5+0,3 1,8 £1,2 0,156

GCA, genel cerrahi asistant; * p<0,05

Asistan katilimi  olan 2330 prosediir iginde acil olan
prosediirlerin oran1 Covid-19 oncesinde %11,8’di. Etki
sonrasinda %12,5 ile bir miktar artig gozlense de arada istatis-
tiksel olarak anlamli bir fark olmadig1 goriilmiistiir (p=0,777).
Topografik bolge dagilimlarina gore acil fitik prosediirlerinin
oraninin Covid-19 oncesi ve sonrasi kiyaslamasi Figiir 2’de
gosterilmektedir.

— p=0.992
20,00%
=0.425

15,00% L
10,00% p=1.000

p=0.795
5,00% I I
0,00%

rdL inal Umblikal Jrsm\ onel Diger

B Covid-19 Onces Covid-19 Sonras!

Figiir 2. Acil fitik prosediirlerinin oraninin Covid-19 6ncesi ve sonrast
kiyaslamasi.

TARTISMA

Fitik prosediirlerinin kimi serilerde tim ameliyatlar icinde
%7,5’a kadar genis bir yer tutabildigi ve karin duvart fitiklarinin
prevalansinin %20,9’u bulabildigi bilinmektedir (9,10). Iki binli
yillarin ilk dekatinda acil fitik prosediirlerinin insidansinda
100,000 kiside 16'dan 19'a dogru trajik bir yiikselis yasandigini
gdsteren ¢alismalar da mevcuttur (11). Ote yandan, Covid-19
pandemisi nedeniyle elektif cerrahi prosediirlerde kisitlamaya
gidilmistir (5). Klinigimizdeki GCA’larinin egitimi agisindan bu
kisitlamanin en belirgin etkisi umblikal fitiklarda tespit edil-
mistir. Asistan katilim1 olan prosediir sayilarinda aylik medyan
5,6’lik (CAA 5,3-6,0) bir beklenti olmasina karsin 17 Mart’taki
genelge sonrasinda bu deger 1,0’a (CAA 0,0-3,0) kadar
diismiistiir (p=0,041). Umblikal fitik i¢in onarimlar defektin
biiyiik olmast ve eslik eden batin i¢i yapisikliklarla daha
kompleks hale gelebilse de bu gibi faktérler olmadiginda
cogunlukla diger batin duvart fitiklar i¢inde en az kompleks
olanidir ve c¢ogunlukla klinigimizdeki asistanlarimizin ilk
tecriibe ettigi fittk onarimi prosediiriidiir. Burada edinilen
tecriibe daha kompleks onarimlar icin bir temel niteligindedir.
Fitik cerrahisine giris niteligi tagtyan bu egitimin eksikligi, bu
nedenle ¢ok biiyiik 6nem arz eder ve mutlaka telafi edilmelidir.
Ikinci en belirgin etki inguinal fitiklarda saptanmistir. Her ne
kadar GCA katilimli toplam prosediir sayilarindaki azalma
beklenenden istatistiksel olarak anlamli bir fark yaratmamis
olsa da (gercek 11,8 £7,5, beklenen 17,2 £2,0; p=0,121)
operatorliik gorevi istlenen GCA’larin aylik ortalamasinda,
hemen hemen yar1 yariya bir diisiis gdze carpmistir (sirastyla,
9,8 £5,6 ve 16,9 +2,1; p=0,017). Bundan daha derin bir diistis
ise inguinal fitik prosediirlerindeki egitici asistanlik yapanlarin
sayisinda goriilmiistiir (sirasiyla, 1,8 1,8 ve 4,0 +£0,8; p=0,025).
Bir cerrahi asistaninin ameliyat siirelerinde stabil bir seyre
ulagabilmesi i¢in gdzetim altinda yapmasi gereken operasyon
sayisinin Lichtenstein prosediirii i¢in 37 ila 42 prosediir oldugu
tahmin edilmektedir (12). Alt1 yilda 32 asistanin tam ya da
kismen egitimini gecirdigi bir genel cerrahi kliniginde tiim
asistanlarin toplamda ayda 10’dan az inguinal fitik prosediirii
yapmast egitim programinin siirdiriilebilirligini stiphesiz ki
golgede birakmaktadir.

Ik bakista Covid-19'a bagh elektif fitiklarm ertelenmesinin,
inkarserasyon ve strangiilasyonlu fitiklari sayisal olarak artira-
cagina ihtimal verilse de ¢alismanin sonuglarinda bdyle bir etki
gortilmemektedir. Literatiirde, operasyonun haftalarca ertelene-
bilmesine imkan verdigi i¢in, akut strangiile olmadigindan emin
olunan inguinal fitik vakalarinin rediikte edilip takibe alinmasi
ile uygun vakalarda hemen hemen %70 basar1 saglanabildigi ve
bu strateji ile pandemi donemindeki yiikiin Snemli dlciide
azaltilabildigi bildirilmistir (13). Bu strateji bizim klinigimizde
de oldukca sik tercih edildiginden s6z konusu etki belirgin
hissedilmemis olabilir.

Ote yandan, salginin zirvesi kabul edilen 11 Mart ile 10 Mayis
2020 tarihleri arasinda yapilan toplam acil fitiklarin, 2019'un
ayni donemine kiyasla %48 daha az oldugunu gosteren bir
yayin, daha dnceden acil sifatiyla gergeklestirilen ameliyatlarin
ne kadarinin gercek acil oldugunun sorgulanmasi gerektigini
vurgulamaktadir (14). Bu ince niianst agik bir sekilde ortaya
koyabilmek ne yazik ki olduk¢a zordur.
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Ornegin tekrar tekrar rediikte edilen bir fitigin, giderek
zorlagmasi, sancilt olmasi, hastanin saglik hizmetine
ulasabilmesine engel olan durumlarin varligi gibi birgok faktdr
hastanin elektif listeden ne zaman ¢ikartilip, ne zaman acil
programa alinmasi gerektigini belirleyecektir. Yani diger bir
deyisle bu konuda keskin bir yorum yapabilmek i¢in, acil karin
duvari fitiklarinin kavramsal olarak net bir sekilde tarif edilmesi
ve tim cerrahlarin bu tanima uydugundan emin olunmasi
gerekir. Sonug olarak, maniiel rediiksiiyonun da katkisinin
oldugunu  disiindiigiimiiz ~ multifaktoryel  etkilesimler
neticesinde acil prosediirlerin klinigimizde istatistiksel olarak
degismedigi ve bu dogrultuda, asistanlarimizin acil fitik onarimi
egitiminde ciddi bir etkilenme olmadig diisiiniilebilir.
Sonuglarimizdaki anlamli bir diger bulgu yardimer cerrahlarin
kideminin eskiye gore daha az olmasidir. Bu durum asistan
ekibimizin 6zellikle tiglincii y1l kideminde daha dnce yasanan
istifalar nedeniyle kimsenin olmayisi ile kismen agiklanabilir.
Covid-19 doneminde asistanlarin egitiminde eksiklik olacagi
kaygist ile verilen reaksiyon da bu egilime katki saglamis
olabilir.

Hastalara uygulanan cerrahi prosediirlerin kapali ya da agik
olarak  gruplandirilmasinin  arastirmamizin ~ kapsaminda
olmayisi ¢aligmamizin bir kisitlamasidir. Arastirmamizin tek bir
merkezin deneyimlerini analiz ediyor olmasi ¢alismamizin bir
diger kisitlamasi olmustur. Siiphesiz ki genel cerrahi egitimi
verilen tiim klinikler gerek egitimi veren ogretim iyesi
ozellikleri agisindan gerekse de egitim alan asistanlar agisindan
farkli 6zellikler tagir. Ayrica her ekipte kendi iginde dahi zaman
zaman degisik etkilesimler yasanabilmektedir. Bu nedenle ¢ok
merkezli calismalarin konuya ciddi katkilar1 olacaktir. Ote
yandan, trakeal entiibasyonun, Covid-19 bulasma riskini
artirma ihtimali nedeniyle kasik fitig1 onarimlarinda bu donem-
de genel anestezi veya derin sedasyondan kaginilip kaginil-
madig1, lokal veya bdlgesel anestezinin daha ¢ok tercih edilip
edilmedigi; bu tercihlerin asistanlarin egitimini nasil etkiledigi
gelecek calismalar icin giizel aragtirma konular1 olabilir.
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Genel cerrahide asistan egitimi bir¢ok cerrahi bransta oldugu
gibi usta ¢irak iligkisine dayanir. Hangi tiir ameliyatlarin hangi
senelik kidemde yapildigi geleneksel olarak yerlesmis
uygulamalar olsa da dig etkilesimler ile dengelerde degisiklikler
yasanabilir. Klinigimizde rediikte edilebilen karin duvari
fitiklari, kontrollii bir izlem altinda tutulmus, act verici veya
rediiksiiyonun giderek zorlagtigi fitiklara oncelik verilmistir.
Umblikal fitiklar disinda asistan katilimi olan prosediir
sayilarinda anlamli bir diisiis olmamistir. Covid-19 pandemisi
daha ¢ok cerrahi ekipteki gorev dagilimini etkilemistir. Bu
donemde eskiye gore daha kidemsiz asistanlar batin duvari
fitiklarinda yardimer cerrah pozisyonunda gorevlendirilmis-
lerdir. inguinal fitiklarda operatérliik ve egitici asistan gorevi
iistlenen GCA’larmn sayisinda belirgin diisiisler olmustur.
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25-Hydroxyvitamin D Levels in Preterm Infants
<32 Weeks Gestational Age and Respiratory
Distress Syndrome

Gebelik Yas1 <32 Hafta Olan Preterm Bebeklerde
25-Hidroksivitamin D Diizeyleri ve Respiratuvar
Distres Sendromu Arasindaki Iliski

ABSTRACT

Objective:

This study aimed to evaluate effect of vitamin D levels on the development of respiratory
distress syndrome (RDS) in preterm infants with a gestational age of < 32 weeks. The associa-
tion between RDS and severity of vitamin D deficiency was secondary outcome of this study.

Material and Methods:

Newborns having a gestational age of <32 weeks with RDS constituted the study group, while
newborns hospitalized in the neonatal intensive care unit having <32 weeks of gestational age
with no signs of RDS were the control group.

Results:

During the study period, 122 preterm infants having a gestational age of < 32 weeks were
included. From these, 56 (46%) had RDS (study group), while 66 (54%) newborns (control
group) did not have RDS. The groups were similar in terms of maternal age, multiple pregnancy,
use of antenatal steroid, mode of delivery, sex accompanying maternal diseases and birth
season. Median 25-OHD levels of study group and control group were similar (12.3 ng/ml vs
15.6 ng/ml; p=0.38). The rates of preterm infants having low vitamin D levels (25-OHD
level<15 ng/ml) did not differ between the groups (38/56, 68% vs 35/66, 53%; p=0.09).

Conclusions:

There is no established optimal 25-OHD level for both term and premature infants. Besides,
taking into account possible unfavorable both maternal and neonatal effects of vitamin D
deficiency, adequate vitamin D supplementation should be provided in countries where vitamin
D deficiency is common.

Key Words:
25-hydroxyvitamin D, Preterm infant, Respiratory distress syndrome

oz

Amag:

Bu ¢alismanin amaci, gebelik yast < 32 hafta olan prematiire bebeklerde D vitamini durumunu
ve D vitamini diizeylerinin respiratuvar distres sendromu (RDS) gelisimine etkisini deger-
lendirmektir. RDS ile D vitamini eksikliginin siddeti arasindaki iliski bu ¢alismanin ikincil
sonucunu olusturmaktadir.
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Gereg ve Yontemler:
RDS'li gebelik yasi <32 hafta olan yenidoganlar ¢alisma
grubunu olustururken, yenidogan yogun bakim iinitesinde yatan
ve RDS bulgusu olmayan <32 hafta olan yenidoganlar kontrol
grubunu olusturmakta idi.

Bulgular:

Calisma siiresi boyunca gebelik yas1 < 32 hafta olan 122 erken
dogmus bebek dahil edildi. Bunlardan 56'sinda (%46) RDS
(calisma grubu) varken, 66 yenidoganda (%54) (kontrol grubu)
RDS saptanmadi. Gruplar arasinda anne yasi, cogul gebelik,
antenatal steroid kullanimi, cinsiyet, dogum sekli, anne yasi,
antenatal steroid kullanimi, eslik eden anne hastaliklari ve
dogum mevsimi agisindan anlamli fark yoktu. Calisma grubu ve
kontrol grubunun medyan 25-OHD seviyeleri benzerdi (12,3
ng/ml'ye karst 15,6 ng/ml; p=0.38).

Gruplar arasinda D vitamini diizeyi diisiik olan (25-OHD diizeyi
<15 ng/ml) erken dogmus bebeklerin oranlar agisindan farklilik
saptanmadi (38/56, %68'e karst 35/66, %53; p=0,09).

Sonug:

Hem zamaninda dogan hem de prematiire bebekler i¢in belirlen-
mis bir optimal 25-OHD seviyesi yoktur. Buna karsin, D
vitamini eksikliginin hem maternal hem de neonatal olast olum-
suz etkileri gbz 6niinde bulundurularak, D vitamini eksikliginin
yaygin oldugu iilkelerde yeterli D vitamini destegi saglanma-
Iidur.

Anahtar Sozciikler:
25-hidroksivitamin D, Preterm bebek, Respiratuvar distres
sendromu

INTRODUCTION

Vitamin D is the key regulator of calcium and phosphate
homeostasis. Also, it acts on induction of cell differentiation and
inhibition of cancer cells, regulation of cardiovascular function
and the innate and adaptive immune responses (1). Develop-
ment of the lung is an ongoing process which begins as soon as
third week of gestational age and continues until early
adulthood. Vitamin D plays a prominent role in lung develop-
ment in branching morphogenesis, proliferation of alveolar
type-2 cells, surfactant phospholipid secretion and lung matura-
tion (2).

In the premature newborns, the most common respiratory
problem is respiratory distress syndrome (RDS). Especially,
surfactant deficiency and lung immaturity are foremost factors
causing RDS (3). The relationship between vitamin D levels and
many common neonatal morbidities especially encountered in
the premature infants such as; RDS, sepsis, necrotizing entero-
colitis and bronchopulmonary dysplasia have been investigated
in the last few years (4). There is limited data on the effect of
vitamin D deficiency and development of RDS in preterm
newborns (5,6). This study aimed to evaluate effect of vitamin
D levels on the development of RDS in preterm infants with a
gestational age of < 32 weeks. The association between RDS
and severity of vitamin D deficiency was secondary outcome of
this study.

MATERIAL and METHODS

This single center retrospective study was performed between
April 2019 and April 2021 at Dortcelik Children’s Hospital. The
research has been complied with all the relevant national regula-
tions, institutional policies and in accordance with the tenets of
the Helsinki Declaration, and has been approved by the authors'
institutional review board or equivalent committee. Parental
informed consent was obtained from each patient included in
the study. The present study was approved by the Ethics
Committee of Uludag University Medical School. The Ethics
committee certificate date and no was 11.08.2021: 2021-11/17.
Newborns with a gestational age of <32 weeks were included in
the study. Gestational age was determined primarily by ultraso-
nographic evaluation performed in the first trimester and by
calculation based on the last menstrual period in follow-up of
pregnancies or by clinical evaluation after delivery. Newborns
having a gestational age of <32 weeks with RDS consisted the
study group, while newborns hospitalized in the NICU having <
32 weeks of gestational age with no signs of RDS were the
control group. The diagnosis of RDS was considered by x-ray
and clinical findings. Nasal continuous positive airway pressure
with a mean airway pressure of 7 cm H20 was applied to all
newborns. Infants aged <26 weeks needed an inspired oxygen
fraction (FiO2) of 0.3 and infants aged >26 weeks needed a
FiO2 of 0.4, for a target of of arterial oxygen pressure > 60 mm
Hg. Beractant alfa (Survanta, Abbvie Inc, North Chicago/ABD)
at a dose of 200 mg/kg was used for the infants who needed
FiO2 above 0.4. Six hours after the first dose, surfactant
treatment were administered to those infants who had no
improvement in the clinical course and needing a FiO2 >0.4.
Blood sampling for alkaline phosphatase (ALP), calcium (Ca),
magnesium (Mg), phosphorus (P), parathyroid hormone (PTH)
and 25-hydroxyvitamin D (25-OHD), have been performed
from all participants at postnatal six hours of life in the NICU.
Serum levels of PTH and 25-OHD were measured by chemilu-
minescent immunoassay analyzer (Abbott 12000, Abbott Labo-
ratories, USA). The photometry method was used for measuring
Ca, Mg, P and ALP levels on the Beckman Coulter AU680
analyzer (Danaher Corporation, Brea, CA, USA). Render BC64
device (Render Biotech Co. Ltd. Shenzen, China) was used for
analyzing blood cultures. Maternal demographic data were
obtained from medical records. Accompanying maternal diseas-
es, multiple pregnancies, maternal age at the time of delivery
and medications used were recorded. Newborns’ characteristics
such as mode of delivery, birth weight, gestational age, sex,
Apgar scores, antenatal steroid use, duration of total parenteral
nutrition (TPN), non-invasive and invasive mechanical ventila-
tion (MV) and body weight at discharge and duration of hospi-
talization were recorded. Also, microorganisms that grew in the
blood culture were recorded in the study group. The classifica-
tion of birth season was; spring (March, April, May), summer
(June, July, August), fall (September, October, November) and
winter (December, January, February). According to neonatal
25-OHD levels, preterm infants were classified into three
groups: Severe vitamin D deficiency (25-OHD levels <5 ng/ml),
Vitamin D insufficiency (25-OHD levels 5-15 ng/ml) and
normal vitamin D (25-OHD levels>15 ng/ml). 25-OHD level <
15 ng/ml was defined as low vitamin D level (6,7).

2601



RESULTS

During the study period, 122 preterm infants having a gestation-
al age of < 32 weeks were included. From these, 56 (46%) had
RDS (study group), while 66 (54%) newborns (control group)
did not have RDS. The groups did not differ in terms of maternal
age, multiple pregnancy, use of antenatal steroid, mode of
delivery, sex, maternal age, accompanying maternal diseases,
small for gestational age (SGA) infants and body weight at
discharge and birth season. In contrast to that, control group had
higher gestational age, birth weight, first minute and fifth
minute Apgar scores compared to the study group. The study
group had longer duration of invasive MV, non-invasive MV
and TPN compared to control group. Also, study group was
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deficiency, 30 (45%) had vitamin D insufficiency and 31 (47%)
had normal vitamin D levels (Table II).

Table I1. Comparison of laboratory findings of the study and control groups

Variables Control group | Study Group P
n=66 n=56

Ca (mg/dl), mean + SD 8.6+0.78 8.2+0.89 0.003

P (mg/dl), Median (min-max) 55(3.4-7.2) 5.6 (2-8.5) 0.02

Mg (mg/dl), Median (min-max) 1.95(1.4-4.5) 2.1(1.4-4.7) 0.02

ALP (U/L), Median (min-max) 193 (81- 491) 191 (87-395) 0.95

PTH (pg/ml), Median (min-max) 48 (10-333) 43.5 (15-367) 0.55

25-OHD (ng/ml), Median (min-max) | 156 (44-472) | 12.3(42-38) | 038
25-OHD levels, n (%) 0.09

found to have a significantly longer length of hospital stay Low (<15 ng/ml) 35 (53) 38 (68)
compared to control group (Table I). Normal (=15 ng/ml) 31 (47) 18 (32)
25-OHD levels, n (%) 0.25
Table 1. The maternal and neonatal characteristics of the study and Severe deficiency 5(8) 5(9)
control groups .
Insufficiency 30 (45) 33(59)
Control Group Study Group Normal 31(47) 18 (32)
Lo o p p: < 0.05 statistically significant.
Mate.rnal age, year 28 (16-44) 30(15-38) 0.13 Ca: Calcium, P: Phosphorus, Mg: Magnesium, ALP: Alkaline phosphatase, PTH:
Medlanfmln-m.a x) - Parathyroid hormone, 25-OHD: 25-hydroxyvitamin D.
GA, week Median (min-max) 31(28-32) 30(24-32) 0.001 ’
Birth weight, gr Median (min-| 1670 (740-2200) 1222 (730-1860) | 0.001 . . .
max) When groups were compared for vitamin D levels in terms of
SGA,n % 22(33) 10 (18) 0.05 birth season, control group had significantly lower vitamin D
Multiple pregnancy, n % 17 (26) 1120 042 levels compared to study group in the winter (10.2 ng/ml vs 16.2
Male sex, n % 29 (44) 31 (55) 0.20 .
Usc of antenatal steroid, o % 2%(39) 3 (39) 299 ng/ml; p=0.003), but there was no difference between the
Delivery with CS, n% 57 (86) 51(91) 0.41 groups for other seasons (Table III).
1st min Apgar, median (IQR) 8 (4-10) 6(4-9) 0.001
5th min Apgar, median (IQR) 9(6-10) 8(6-10) 0.001 Table III. Comparison of neonatal 25-hydroxyvitamin D levels in terms of
Birth season, n% 0.20 season and group at birth
Summer 9(13) 7(13)
Fall 21(32) 10 (18) 25-hydroxyvitamin D level (ng/ml)
Winter 13(20) 19(34) Season Control Group Study Group p
Spring 23 (35) 20 (35)
Duration of invasive MV, day 1(0-5) 4(042) 0.0001 n=66 n=56
Median (min-max) Median (min-max) Median (min-max)
Durationl of ?on-invasive MV, 1(0-18) 4.5 (0-45) 0.0001 Spring 164 (62-472) 115 (42-188) 0.05
day Median (min-max)
Duration of oxygen treatment, 1(0-15) 3 (0-40) 0.001 Summer 15.7 (4.4-26) 8.8 (4.2-38) 0.25
day Median (min-max) Fall 16.9 (4.7-20.5) 9.9 (7-17.6) 0.09
Length of hospital stay, day 30(11-115) 48.5(2-280) 0.0001
Median (min-max) ‘Winter 10.2 (5.7-32.3) 16.2 (9.6-29.9) 0.003
Body weight at discharge, gr| 2342 (1600-3480) | 2400 (1200-4220) | 0.76 P: < 0.05 statistically significant
Median (min-max)
Maternal disease, n (%) 31 (47) 36 (64) 0.05 DISCUSSION
Preeclampsia 8(12) 22 (39) . .
Gestatinnal THabetes 8(12) 3(5) Preterm delivery is the most common cause of surfactant

p: < 0.05 statistically significant
CS: Cesarean section, GA: Gestational age, IQR: Interquartile range, MV: Mechanical
ventilation, SGA: Small for gestational age,

When the groups were compared for laboratory parameters; Ca
levels were found to be higher in the control group, while levels
of P and Mg were higher in the study group. In contrast to that,
median 25-OHD levels of study group and control group were
similar (12.3 ng/ml vs 15.6 ng/ml; p=0.38). Also, median ALP
and PTH levels were similar between the groups. The rates of
preterm infants having low vitamin D levels (25-OHD level<15
ng/ml) did not differ between the groups (38/56, 68% vs 35/66,
53%; p=0.09). In the study group, 5 (9%) preterm infants had
severe vitamin D deficiency, 33 (%59) had vitamin D insuffi-
ciency and 18 (32%) had normal vitamin D levels. In the
control group, 5 (8%) preterm infants had severe vitamin D
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deficiency. In the premature newborns, decreased quantity and
quality of surfactant results in RDS (8). Also, the surfactant
produced in preterm infants compared with surfactant from term
infants has reduced activity because of differences in lipid and
protein compositions (9). Experimental animal studies suggest-
ed the role of inflammation in the pathogenesis of RDS related
to the rapid accumulation of neutrophils in the lung and pulmo-
nary edema. Atelectasis related to surfactant deficiency may
result in respiratory epithelial and alveolar capillary endothelial
injury, which can trigger a cytokine-mediated inflammatory
response (10). Also synthesis of a less active surfactant, reduced
surfactant production, and surfactant inactivation decreases the
effective surfactant pool size.

Some key hormones have an important role in the development
and maturation of organs such as thyroid hormones, glucocorti-
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coids and insulin. Growth factors and many other hormones
interact with each other in this development process. Recently,
new hormones including ghrelin, leptin, glucagon like peptid-1
and gene regulating-hormones such as cholecalciferols and
retinoids were found to have a key role in the development of
several organs, including the lung (2).

The key regulator of calcium homeostasis is Vitamin D.
Calcitriol (1,25-dihydroxyvitamin D) is the active form of
vitamin D and produced first by hepatic 25-hydroxylation with
the cytochrome P450 2R1 and other enzymes, followed by
peripheral tissue 1a-hydroxylation with CYP27B1 enzyme (11).
Calcitriol interacts with vitamin D receptor. After binding, it
requires a heterodimer formation with retinoid X receptor to
interact with vitamin D response elements presenting in the
DNA to regulate gene expression (2). The lung is one of the
main target tissues of calcitriol during fetal development.
Vitamin D receptor is expressed in fetal alveolar type II cells,
where its activation induces proliferation and the synthesis and
secretion of surfactant.

In animal studies, maternal calcitriol deficiency during lung
development was found to have negative effects on develop-
ment of many organs including the lung which may affect the
normal lung physiology (12). Calcitriol supplementation during
lactation in rodents with previous deficiency during gestation
improves alveolar septation and lung function (13).

Compared to past few years, survival rates of preterm infants
have evidently raised with advances in perinatal and neonatal
care (14). As a result, rates of extremely low birth (ELBW) and
very low birth weight (VLBW) infants have increased. These
resulted in an increase of prematurity related morbidities and
complications. Therefore, more effort has been given for the
prevention rather than the treatment of these morbidities and
complications. The incidence of RDS increases with decreasing
gestational age. A recent study from Turkey reported the
incidence of RDS 95% in the same gestational age group (14).
Stoll et al., reported the incidence of RDS as 93% having a
gestational age of 28 weeks or below (15).

Vitamin D can be synthesized from the fetal tissues, but mater-
nal vitamin D status is the most important factor on the neonatal
25-OHD levels until neonates are supported for vitamin D from
external sources (16). As vitamin D has many important
functions in many systems in the human body, supplementation
of vitamin D is given during pregnancy all over the world. In
Turkey, regardless of blood 25-OHD levels vitamin D supple-
mentation is given beginning from the 12th week of pregnancy
to end of pregnancy and continued for six months after delivery.
The dose of vitamin D is 1200 IU per day given orally (17).

In this study, premature infants with a gestational age of <32
weeks with RDS were found to have lower 25-OHD levels
compared to premature infants at the same gestational age
without RDS but this was not statistically significant. In contrast
to our finding, Dogan et al., reported lower vitamin D levels in
RDS patients, but RDS patients had lower gestational age and
birth weight compared to control patients (5). Also, RDS
patients had higher rates of cesarean section in this study, and
cesarean section was reported to be an independent predictor of

RDS (5,18,19). In our study, RDS patients had lower birth
weight and gestational age compared to control group, but there
was no difference for mode of delivery between the groups. In
the literature, there are few studies evaluating the association of
vitamin D deficiency and its effect on RDS development. These
studies concluded vitamin D deficiency as an independent risk
factor for RDS development, contrary to our findings (8,19,20).
The duration of oxygen treatment, non-invasive and invasive
MYV were shorter in the control group compared to RDS group,
similar to reported in the literature (4,5). In contrast to that, there
were no difference in terms of duration of oxygenation and MV
in a study examining the association between deficient serum
25-OHD levels at birth and respiratory morbidity which evolved
during hospitalization among very low birth weight (VLBW)
infants (20). Duration of hospitalization was found to be longer
in RDS patients compared to control group, similar to reported
in the literature (4-6,21). The RDS patients had lower gestati-
onal age and birth weight in the present study. In our opinion,
the most important factors for longer duration of oxygen
treatment, non-invasive and invasive MV were low gestational
age and birth weight, which also caused longer duration of
hospital stay. Dogan et al., reported a significant effect of
bronchopulmonary dysplasia on the duration of hospitalization
and the rate of bronchopulmonary dysplasia was found signifi-
cantly higher in severe vitamin D deficiency group in that study
(5). Similarly Cetinkaya et al. reported a severe vitamin D
deficiency in all premature BPD patients (22). In the present
study, BPD was not evaluated.

A study including VLBW infants reported higher ALP concent-
rations in patients with severe vitamin D deficiency compared
to vitamin D deficiency and insufficiency groups but in that
study, cut-off vitamin D levels were different from the present
study (4). ALP levels were similar between the groups in this
study.

In the present study, there was no difference between the groups
in terms of birth season, but Dogan et al. reported higher birth
rates in summer and spring in RDS patients compared to
patients without RDS (5).

The present study focused on the relation between neonatal
25-OHD levels and the development of RDS. This study has
several limitations. Firstly, due to its retrospective nature, the
maternal 25-OHD levels at the time of delivery were not evalu-
ated. Secondly, pregnant women are given vitamin D supple-
mentation beginning from the 12th week of gestation. In the
present study, the use of vitamin D supplementation (no usage,
irregular use, regular use) was not included. As exposure to
sunlight is the most important factor for vitamin D synthesis and
use of sun-protective clothing is a major factor in this process,
these were not included in the study. Another limitation was the
small sample size of the study population. Lastly, the primary
focus of this study was the relationship between neonatal
25-OHD levels and development of LOS; maternal 25-OHD
levels and use of vitamin D supplementation were not recorded.
This was another limitation of the study.
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CONCLUSION

In conclusion, the present study found no correlation between
25-OHD deficiency and RDS development. This is the first
study declaring no association between vitamin D deficiency
and development of RDS having similar sample size with
studies declaring contrary results. Up to now, there is no estab-
lished optimal 25-OHD level for both term and premature
infants. Further studies with larger sample size are needed to
achieve precise results. Besides, taking into account possible
unfavorable both maternal and neonatal effects of vitamin D
deficiency, adequate vitamin D supplementation should be
provided in countries where vitamin D deficiency is common.
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Akut Koroner Sendrom Stipheli Hastalarda
Mortalitenin Belirlenmesinde Ultra-Duyarh
Troponin-I'in Deger1

ABSTRACT

Objective:

This study investigated the role of the reference value of ultra-sensitive troponin kits used in
daily practice in determining mortality.

Material and Methods:

This study was conducted in the emergency department (ED) of Akdeniz University Hospital
between January 1 2018 and June 30 2019. All patients admitted to the emergency department
within a period of eighteen months and who had the result of the ultra-sensitive troponin level
in the range of 0.06-0.1 ng/mL were included in the study. The recurrent admissions of the
patients to the ED were included, and only the first troponin values of the patients were taken as
s reference for the study.

Results:

It was determined that 1029 troponin values of 591 patients with initial troponin I value in the
range 0.06-0.1 ng/mL were measured. It was found that 332 of these patients were discharged
from the emergency department, and the others were hospitalized. It was found that 168
(28.43%) of the patients died. Considering the gender distribution of the patients who died, it
was observed that 101 (60.11%) patients were male, and 67 (39.89%) patients were female. A
statistically significant difference was found between the ages of the patients who died (mean
71.38+12.25) and the age of patients alive (mean 61.78 = 15.89) (p <0.019). In univariate analy-
sis, in addition to the positive troponin value, DM (p<0.022) and hyperlipidemia (p<0.018) were
found to be statistically significant.

Conclusion:
For high-sensitive troponin worked in the ED, the upper value of 0.06 ng/mL effectively
determines mortality.

Key Words:
Ultra-Sensitive Troponin-I, Mortality, Acute coronary syndrome

oz

Amag:

Bu ¢alismada, giinliik pratikte kullanilan ultra-duyarli troponin kitlerinin referans degerinin
mortaliteyi belirlemedeki rolii arastirildi.
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Gereg ve Yontemler:

Bu ¢alisma 1 Ocak 2018-30 Haziran 2019 tarihleri arasinda
Akdeniz Universitesi Hastanesi acil servisinde (AS) yapilmistir.
On sekiz ay iginde acil servise bagvuran ve ultrasensitif troponin
sonucu 0,06-0,1 ng/mL araliginda olan tiim hastalar ¢aligmaya
dahil edildi. Hastalarin acil servise tekrarlayan bagvurular: dahil
edildi ve hastalarin sadece ilk troponin degerleri ¢alisma igin
referans olarak alindu.

Bulgular:

Baslangig troponin I degeri 0,06-0,1 ng/mL araliginda olan 591
hastanin 1029 troponin degerinin 6l¢lldiigii belirlendi. Bu
hastalardan 332'sinin acil servisten taburcu edildigi, digerlerinin
ise hastaneye kaldirildigt 6grenildi. Hastalarin  168'inin
(%28,43) 6ldiigii belirlendi. Olen hastalarin cinsiyet dagilimina
bakildiginda 101 (%060,11) hastanin erkek, 67 (%39,89)
hastanin kadim oldugu goriildii. Olen hastalarin yaslar1 (ortala-
ma 71,38+12,25) ile yasayan hastalarin yaslart (ortalama
61,78+15,89) arasinda istatistiksel olarak anlamli fark bulundu
(p<0,019). Tek degiskenli analizde pozitif troponin degerine ek
olarak DM (p<0,022) ve hiperlipidemi (p<0,018) istatistiksel
olarak anlamli bulundu.

Sonug:
Acil serviste caligilan yiiksek duyarlt troponin igin 0,06
ng/mL'lik iist deger etkin bir sekilde mortaliteyi belirler.

Anahtar Sozciikler:

Ultra-Sensitive Troponin-I, Mortalite, Akut koroner sendrom

INTRODUCTION

Despite the recent increase in published research on the diagno-
sis and treatment of acute chest pain in the emergency depart-
ment (ED), evaluation of these patients in the ED is compeller.
Chest pain is the main complaint in 3-6% of all patients admit-
ted to the ED. The patients with the acute coronary syndrome
(ACS), including acute myocardial infarction (AMI) and other
high-risk conditions, should be timely and effectively recog-
nized by the emergency physician to initiate specific clinical
actions (1,2). In the ED, the risk level of the individual patient is
determined by demographic characteristics, history, physical
examination, ECG, and the laboratory markers for myocardial
necrosis. However, despite all these efforts, 2-8% of the patients
are discharged from the ED without a different definitive
diagnosis for their chest pain (3).

Globally preferred biomarkers for myocardial damage are cTNs
(I or T) with almost absolute myocardial tissue specificity as
well as high sensitivity. This means that the microscopic areas
of myocardial necrosis can be detected by new assays (4). These
measurement kits can measure the troponin levels as low as 1/10
of the old troponin kits. However, while high sensitivity kits
have increased sensitivity, their specificity is low, and these
assays cause more ACS diagnoses, thus causing more invasive
procedures with longer hospitalization periods without any
effect on 6-month survival (5,6).

Studies conducted in EDs on high sensitivity troponin tests are
generally conducted with c¢TnT, with fewer studies on cTnl.

Lower and upper limits set as normal limits in troponin Kits,
which have been used as golden standard tests to determine
myocardial damage in the world for a long time, are determined
against the 99% reference range studied in the normal popula-
tion. With the introduction of the newer generation hsTn-I kits
into daily practice, in the management of patients presenting to
the ED with symptoms suggestive of the ACS, there is serious
confusion due to the difference between the reference ranges of
the hsTn-I kits and the standard kits used in the past. The accep-
ted normal range for older generation standard measuring kits
falls in the high troponin level range for hsTn-I kits, and this
causes patients discharged from the emergency department to be
accepted as acute myocardial infarction (AMI) in the past,
assuming that there was no myocardial necrosis. Many patients
in this range bring the risk of keeping emergency department
and cardiology services busy, patient care beyond the capacity,
extra intervention on patients, unnecessary medical expenses,
and a large loss of workforce with it. However, high diagnostic
sensitivity prevents mortality in more patients.

In this study, the role of the reference value of ultra-sensitive
troponin kits used in daily practice in determining mortality was
investigated. On the other hand, by examining additional risk
factors in patients with troponin values above the reference
value and died, properties that may increase specificity in
determining mortality with troponin were investigated.

MATERIAL and METHODS

Study Design

This retrospective study was conducted in the ED of Akdeniz
University Hospital between January 1 2018 and June 30 2019.
The study was approved, and the requirement for informed
consent was waived by the Akdeniz University Faculty of Medi-
cine Clinical Research Ethics Committee (Decision number:773
Date:28th August 2019). The present study was conducted in
line with the Declaration of Helsinki.

Sample Selection

All patients admitted to the emergency department within a
period of eighteen months and who had the result of the
ultra-sensitive troponin level in the range of 0.06-0.1 ng/mL
were included in the study. The recurrent admissions of the
patients to the ED were included, and only the first troponin
values of the patients were taken as a reference for the study.
The role of ultra-sensitive troponin kits used in daily practice in
the range of 0.06-0.1 ng/mL in determining mortality was inves-
tigated.

Data Collection

The records of comorbidities, smoking status (diabetes mellitus,
hypertension, hyperlipidemia, history of coronary artery
disease) and ultra-sensitive were collected. Troponin I values
was obtained from the Hospital Information Management
System (MiaMed®) records. Patients who died and their dates
of death were identified in the Ministry of Health, Turkey Public
Health Institution, Death Reporting System.
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High-Sensitive Troponin Kit

High-sensitive cTnl (Siemens, ADVIA Centaur® Tnl-Ultra®
Assay) kit was used, and the values between 6 ng/L and 50.000
ng/L can be measured in blood. The reference value was 0.06
ng/mL.

Dependent Variable

According to the cardiac risk scoring system, a decision was
made for discharge and hospitalization. Mortality within a
month was determined through the hospital information
management system and the national death reporting system.
How the hospital admissions of dying and not dying patients
result in terms of discharge and hospitalization were
determined.

The patients were classified in terms of their comorbid factors
(diabetes mellitus, hypertension, hyperlipidemia, coronary
artery disease, smoking, presence of the tumor, elevated serum
creatinine).

Statistical Analysis

The data collected for the study were recorded in SPSS® (IBM
Statistical Package for the Social Sciences) and MedCalc®
programs. For statistical analysis, Chi-Square and Mann-Whit-
ney U tests were used. Logistic regression analysis was
performed for the association between comorbidities and
deaths.

RESULTS

A total of 154.589 patients were presented to the ED during the
study period, and it was found that troponin analysis was
conducted in 16.927 of these patients with suspicion of ACS. It
was determined that 1029 troponin values of 591 patients with
initial troponin I value in the range of 0.06-0.1 ng/mL were
measured.

Three hundred sixty eight of the 591 patients were male
(62.26%). The average age was determined as 64.51£15.55. It
was found that 332 of these patients were discharged from the
emergency department, and the others were hospitalized. It was
found that 168 (28.43%) of the patients died. Considering the
gender distribution of the patients who died, it was observed
that 101 (60.11%) patients were male, and 67 (39.89%) patients
were female. It was understood that 51 (30.35%) of the patients
who died were discharged from the ED (Table I).

Table I: Demographic and hospitalization data of patients.

Number of
101 67 51 117

Patients 168
(60.11%) | (39.89%) | (30.35%) (69.65%)

Died

Number of
267 156 281 142

Patients 423
(63.12%) | (36.88%) | (66.40%) (33.60%)

Alive

Total

Number of | 368 223 332 259 591

Patients
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Two hundred twenty-eight of the patients had DM, 379 had HT,
101 had HPL (according to the raised LDL level), and 340 had a
history of late CAD. Smoking and family history parameters of
all patients were not included in the analysis because they could
not be reached (Table II).

Table II: Presence of CAD risk factors in patients.

Number of | 77 108 19 99
Patients Died (33.77%) (28.49%) (18.81%) (29.12%)
Number of | 151 271 82 241
Patients Alive (66.23%) (71.51%) (81.19%) (70.88%)
Total 228 379 101 340

Abbreviations: DM: Diabetes Mellitus; HT: Hypertension; HPL: Hyperlipidemia; CAD:
Coronary Artery Disease

A statistically significant difference was found between the ages
of the patients who died (mean 71.38+12.25) and the ages of
patients alive (mean 61.78 + 15.89) (p <0.019).

In univariate analysis, in addition to the positive troponin value,
DM (p<0.022) and hyperlipidemia (p<0.018) were found to be
statistically significant.

According to the multivariate (regression) analysis, the history
of DM, HT, and HPL was found to be statistically significant in
terms of determining death (Table III).

Table I1I: Logistic regression analysis.

DM 016
HT 026
HPL 030
Late CAD 643
Gender 479
Age L,000
Constant ,000

Abbrevigrions: DM: Diabetes Mellitus; HT: Hypenension: HPL: Hyperlipidemia;
CAD: Coronary Artery Disease
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DISCUSSION

According to the results of our study, it was found that mortality
was high (28.43%) in patients with high-sensitive troponin I
levels (in the range of 0.06-0.1 ng/mL) compared to the current
values. On the other hand, even if the troponin is slightly
increased, it was determined that patients exceeding the
reference value are at high risk for major cardiac events.
Several studies on the value of high-sensitivity troponin levels
were conducted in previous years. Kavasoglu et al., in their
study, tested the effectiveness of the 14 pg/ml threshold value of
high-sensitive troponin T in determining mortality. They found
the sensitivity of the present value of troponin T to be 87% and
the selectivity to be 69%. Their study found that the sensitivity
of high-sensitivity troponin increased at low values and its
selectivity increased at high values (7). Our study determined
that the next generation high-sensitive troponin level is highly
effective in predicting mortality at values above the reference
value. It was determined that 168 of the total 591 troponin-posi-
tive patients died. Still, similarly, as the reference value increa-
ses, the selectivity of the test increases. From this point forth, it
can be said that the high-sensitive troponin reference value is
effective in determining mortality. On the other hand, our
patient group in the study started from the lowest reference
value of 0.06 ng/mL. In this case, it may be difficult to interpret
in terms of determining the death of patients at values below the
current reference value. In other saying, a study to determine a
new lower threshold value may be helpful in terms of the value
of the current threshold in determining the measurement.
Indeed, in their article, Lippi, and Sanchez-Comar investigated
the high-sensitivity troponins and stated that new threshold
value studies would be useful in this regard (8).

The value of high-sensitivity cardiac troponin measurement in
determining myocardial infarction has been recently investiga-
ted (9). Accordingly, it is stated that the diagnostic algorithms
used safely in Europe can safely diagnose AMI, and these
diagnostic algorithms can be applied in the USA. One of the
algorithms used in this study is the Siemens ADVIA Centaur®
Tnl-Ultra® kit that we used in our study. According to the
results of our study, it can be interpreted that the aforementioned
high-sensitivity kit can be used safely in the diagnosis of AMI.
The value of cardiac troponins in predicting major adverse
events, including death, is known (10). The relationship
between high troponin levels and death has also been confirmed
in our study. The use of risk scoring in terms of ACS evaluation
in the ED is a class 1 recommendation (11). Accordingly, a
positive cardiac troponin level is used in HEART and TIMI
scores used for these patients (12). In the HEART scoring
system, 1 point is given for an increase of 1-3 times the normal
level of troponin, and 2 points are given for an increase of 3
times and above. According to our study, it was found that
mortality increases significantly even with troponin levels
increasing up to 70% of normal. Although the Heart score study
determined risk factors with a very high number of patients and
related regression analyses, it should be noted that troponin
levels can currently be considered as an independent risk factor.
High troponin value is an exclusively effective parameter in
determining mortality. It may be useful to be more weighted

when using risk scores. Besides, if a lower threshold value is
determined, more patients can be identified in the ED. New
studies to be conducted on this subject can be enlightening.
One of the most important factors in our study is the association
between DM and cardiac adverse events. Hyperglycemia and
insulin resistance seen in diabetes and prediabetes causes an
increase in oxygen radicals that trigger intracellular molecular
signaling. The increase in the resulting prothrombotic process
and inflammatory mediators also accelerates atherosclerotic
changes and the development of macrovascular complications.
It has been shown that prediabetic states characterized by
impaired fasting glycemia (IFG) or impaired glucose tolerance
(IGT) are directly related to cardiac morbidity and mortality
(13). In our study, DM was determined as an exclusively
important risk factor in the occurrence of cardiac adverse
events. DM is not the only parameter among the parameters
used for ACS risk scoring in EDs (14). However, according to
the results of our study, DM was identified as a parameter that
can be used to determine death. Although risk evaluation of
diabetes in patients with normal troponin levels has not been
performed, it can be said that mortality will be high in patients
with low troponin positivity who are considered to have diabe-
tes and ACS. New risk assessment studies to be conducted can
be a guide in this regard.

According to the results of our study, HPL is also seen as an
independent risk factor. Although the retrospective nature of our
research allows these patients to have their HPL evaluated, this
information is not always available in the ED. Even so, HPL, if
present, can be taken into account when performing risk evalua-
tion. The absence of previously requested lipid panels in
patients with suspected ACS may be requested from the ED.

Limitations

Due to the retrospective nature of the study, there may be
question marks regarding data reliability. On the other hand, the
fact that the hospitalization and discharge procedures of the
patients in our hospital are conducted according to the current
guidelines (AHA and ESC), also, the major parameter of the
study, the measurement of which is done through the Death
Reporting System (DRS) minimizes the importance of this
problem. The cause of death was determined from the Ministry
of Health, Turkey Public Health Institution, Death Reporting
System (DRS). In this system, the exact cause of death of the
patients may not be understood. On the other hand, although
there is a possibility that patients might die from another cause,
the death rate of 28.43% is a very high rate. While determining
the number of patients who died, a certain time limitation for
death was not taken into account. The duration of death in these
patients is unclear. This situation does not meet the criteria for
serious cardiac events and death generally accepted in the litera-
ture. On the other hand, there is a high mortality rate even when
time is not taken into account. It should also be noted that the
troponin value for these patients is sent with the prediagnosis of
ACS. This study only provides information about the first
high-sensitive troponin value studied at the time of admission.
Consequently, it does not provide enough information about
other troponin values that were studied repeatedly. Besides,
since the troponin values of the patients at the time of applica-
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tion were included in the study, it does not provide any informa-
tion about the time of symptom onset. Troponin values in the
range of 0.06 - 0.10 ng/mL were included in the study, and it
would be possible to reach different results in a study to be
conducted on all positive values. Studies to be conducted on this
subject are needed. Besides, it is also thought that different
practices varying from physician to physician and different
preferences in sending troponin may affect the results.

CONCLUSION

For high-sensitive troponin measured in the ED, the upper value
of 0.06 ng/mL is effective in determining mortality. However,
studies to be conducted to lower the upper threshold value may
be suitable for the reduction of false-negative patients. On the
other hand, DM was determined as a parameter that can be used
alone in determining mortality, and this may be a guide in the
risk evaluation of patients.
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Determination Of Blood Pressure In
Newborn Diseases

oz

Amag:

Bu c¢alisgmada, yenidogan yogun bakim fiinitesinde farkli tanilarla izlenen bebeklerin kan
basinglarinin saglikli bebeklerle karsilastirilmasi, dogum sekli, gebelik yasi, kilo, cinsiyet ve
postnatal yasa gore degerlendirilmesi ve hipertansiyon sikliginin belirlenmesi amaglanmigtir.

Gerecler ve Yontemler:

Bu prospektif, gozlemsel, kohort bir calismada, Ankara Diskapt Cocuk Hastanesi Yenidogan
Servisinde alt1 ay siireyle izlenen 465 bebegin kan basinci degerleri degerlendirildi. Kan basinct
degerlerinin cinsiyet, postnatal yas, dogum sekli, dogum agirligi, annedeki hipertansiyon ve
diyabet Oykiisli gibi parametreler ile iliskisi degerlendirildi. Degisik tan1 gruplarindaki respira-
tuar distres sendromu (RDS), neonatal pnémoni, sepsis, indirekt hiperbilirubinemili (IHB) hasta
bebekler, gestasyonel yaslar1 dikkate alinarak kontrol grubuyla sistolik, diastolik, nabiz ve ortala-
ma arteryel kan basinglart (OAKB) agisindan karsilastirildi.

Bulgular:

Calismamiza 465 yenidogan bebek dahil edildi. Bunlardan 217’si kiz idi (%46,7). Dogum
agirhigi ve gebelik yasi arttikca kan basincinin da paralel olarak arttig1 goriildii (p<0,05). Term ve
preterm sepsis, RDS, neonatal pnémoni tanist olan bebeklerin kontrol grubuna gore sistolik kan
basinglart diisiik (p<0,05), diastolik kan basinglar ise yiiksek bulundu (p<0,05). Alt1 bebekte
hipertansiyon saptand1 (%1,3). Bu bebeklerin tanilar bilateral renal displazi (n=1), akut bobrek
yetmezligi (dehidratasyona bagl) (n=1), hipoksik iskemik ensefalopatiye bagl bobrek yet-
mezligi (n=1), aort koarktasyonu (n=1), konjenital adrenal hiperplazi (tuz kaybettiren form)
(n=1) ve pnomotoraks (n=1) idi.

Sonug:

Yenidogan yogun bakim iinitesinde yatan hastalarin takip ve tedavisinde tansiyon dl¢iimii son
derece Onemlidir. Kan basinct 6lgimii tan1 koydurucudur. Bu yiizden o&lgiim dikkatli
yapilmalidir. Direkt 6lgitim standart olsa da noninvaziv metotlar klinik olarak daha kullanishdir.

Anahtar Kelimeler:
Yenidogan, Kan basinci, Yenidogan yogun bakim, Hipertansiyon
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ABSTRACT

Objective:

In this study, we aimed to compare the blood pressures of babies
followed up with different diagnoses in the neonatal intensive
care unit with healthy babies, to evaluate them according to
delivery type, gestational age, weight, gender and postnatal age,
and to determine the frequency of hypertension.

Material and Methods:

A prospective, observational and cohort study was conducted on
blood pressures of 465 infants for a year in Ankara Pediatrics
Training Hospital Neonatal Service. The relationship between
blood pressure values and parameters such as gender, postnatal
age, type of delivery, birth weight, maternal hypertension and
diabetes history were evaluated. ill babies in different diagnosis
groups of respiratory distress syndrome (RDS), neonatal
pneumonia, sepsis, indirect hyperbilirubinemia (IHB) were
compared with the control group in terms of systolic, diastolic,
arterial pulse and mean blood pressures, taking into account
their gestational age.

Results:

A total of 465 newborns, of whom 217 (46.7%) were female,
were included in our study. It was observed that blood pressure
increased in parallel with increasing birth weight and gestatio-
nal age (p<0.05). Compared to the control group, infants
diagnosed with early and late neonatal sepsis, RDS and neonatal
pneumonia had lower systolic blood pressures (p<0.05) and
higher diastolic blood pressures (p<0.05). Hypertension was
found in six infants (1.3%). The diagnoses of these babies were
as follows; Bilateral Renal Dysplasia (n=1), Acute Prerenal
Kidney Failure (Due to Dehydration) (n=1), Hypoxic Ischemic
Encephalopathy and Intrinsic Renal Kidney Failure (n=1),
Aortic Coarctation (n=1), Congenital Adrenal Hyperplasia
(salt-losing form) (n=1) and Pneumothorax (n=1).

Conclusion:

Blood pressure measurement is extremely important in the
follow-up and treatment of patients hospitalized in the neonatal
intensive care unit. Blood pressure measurement is diagnostic.
Although direct measurement is standard, noninvasive methods
are more clinically useful.

Key Words:
Neonatal, Blood pressure, Neonatal intensive care, Hyperten-
sion

GIRIS

Hipertansiyon, 1970°li yillarda yenidoganin 6nemli bir klinik
problemi olarak degerlendirilmistir (1). Bundan sonraki
donemde arastirmalar yenidogan yogun bakim iinitelerinde kan
basinct Olgiimii {izerine yogunlasmistir. Kan basimcini daha
invaziv teknikler ile 6lgme daha dogru ve kesin tan1 koymaya
yardimci olmasina karsin, umbilikal artere kateter yerlestir-
menin getirdigi komplikasyonlar (renal arter veya dallarinda
tromboz veya hipertansiyon gelisme riski gibi) goriilebilir (2).
Son zamanlarda hipertansiyonun tani ve tedavisine yonelik

caligmalar hiz kazanmistir (3). Hipertansiyon teriminin kullanil-
mas1 normal tansiyon degerinin ¢ok iyi belirlenmis olmasini
gerektirir. Renal, vaskiiler, endokrin ve ilag kullanimi gibi
sebepler hipertansiyon etyolojisinde rol alabilir (2). Yenidogan-
larda gogunlukla hipertansiyon nedeni renovaskiiler ve renal
parankimal hastaliga bagli oldugu i¢in pediatrik nefroloji
uzmanlarryla birlikte ¢aligmak gerekebilir (4,5).

Hastaneye yatirilan yenidoganlarin kan basinct en az bir kez
tim ekstremitelerden 6l¢iilmelidir (6). Yenidogan doneminde
kan basmci yiiksek saptanan bebeklerin hayatinin sonraki
doneminde kan basicinin yiiksek seyrettigi bildirilmistir (7).
Bu nedenle hipertansiyonlu yenidoganlarin uzun siireli izlemi
gereklidir.

Bu calismanin amaci, yenidogan yogun bakim tinitesinde takip
edilen bebeklerin tani gruplarina gore kan basinglarmin izlemi
ile dogum sekli, gebelik yasi, kilo, cinsiyet ve postnatal yasa
gore saglikli infantlarla kan basinglarini karsilagtirmaktir.

GEREC ve YONTEMLER

Bu calisma, Dog. Dr. Fatma Nur Cakmak ve Prof. Dr. Didem
Aliefendioglu danigmanhiginda 2004 tarihinde sundugumuz
prospektif bir caligma olan “Yenidogan Donemi Hastaliklarinda
Kan Basinc1 Degerlerinin Belirlenmesi” baslikli tipta uzmanlik
tezi esas alinarak hazirlanmistir. Etik kurul onayr Insan
katilimcilari igeren ¢aligmalarda gergeklestirilen tiim prosediir-
ler, kurumsal ve/veya ulusal aragtirma komitesinin etik standart-
larma ve 1964 Helsinki deklarasyonuna ve daha sonraki
degisikliklere veya karsilastirilabilir etik standartlara uygun
sekilde yapilmistir. Bu caligma i¢in etik kurul onayi Ankara
Diskapt Cocuk Hastanesi etik kurulundan alinmistir
(10.04.2003; E. Kurul -E 218).

Ankara Diskapt Cocuk Hastanesi Yenidogan Servisi'nde 1
Aralik 2002 ile 1 Haziran 2003 tarihleri arasinda alti ay
stiresince izlenen bebeklerin (n=465) sag iist ekstremiteden
Olglilen kan basinglart dlgiimii benzer gebelik yasinda ve
agirhginda saglikli (n=118) term ve preterm bebeklerle
kargtlastirildi. Olgiimler, yattig anindan itibaren bes giin boyun-
ca sabah dokuzda olmak iizere osilometrik yontemle yapildi.
Olgiim sirasinda tiim bebekler beslenmis ve uyanikt1.

Mangon se¢imi “American Heart Association” tarafindan
onerilen genigligi ekstremitenin orta noktasini ¢evreleyen
mesafenin en azindan %40°n1, uzunlugu ekstremitenin 2/3’tinii
kapsayacak sekilde sag iist ekstremiteden 6l¢iildii. Her hastanin
femoral nabzi kontrol edildi. Olgiimler yatar pozisyonda ve
ekstremite kalp diizeyinde iken yapildi. Sistolik ve diastolik kan
basinglart Athena (SunTech, ABD) monitorde kaydedildi. Ayni
hastalarin kan basinglart dl¢iimleri ayni hemsireler tarafindan
alind1.

Kan basinci degerleri tan1 gruplarina gére siniflandirildi. Ayrica,
kan basinci degerlerinin cinsiyet, postnatal yas, dogum sekli,
dogum agirlig1, annedeki hipertansiyon ve diyabet 6ykiisii gibi
parametreler ile iliskisi degerlendirildi. Kan basinglar1 tani
gruplarina gore yiiksek, normal ve diisiik olarak degerlendirildi.
Degerlendirmede gebelik yas1 ve postnatal yasa gore belirlen-
mis kan basinci egrileri kullanildi. Istatistiksel derecede
karsilastirma tani gruplari gestasyonel yas dikkate almarak
saglikl kontrol grubuyla sistolik, diastolik, nabiz ve ortalama
kan basinci arasinda karsilastirma yapildi.
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Yenidogan yogun bakim linitemizde en sik goriilen respiratuvar
distres sendromu, neonatal pnémoni, sepsis, indirekt hiperbili-
rubinemili hastalar ¢aligmaya dahil edildi. Siirfaktan ve/veya
ventilator destek tedavisi alan veya almayan biitin RDS’li
bebekler ile exchange transfiizyon ve/veya fototerapi tedavisi
alan veya almayan biitin IHB’li hastalar arastirmaya dahil
edildi. Hastalar gestasyonel yaslarina gore asiri preterm,
preterm, term ve postterm olarak siniflandirildi. Dogum
agirliklarina gore ise, 1000 gram alti, 1001-1500 gram,
1501-2500 gram, 2501-4000 gram ve 4001 gram iizeri olarak
smiflandirildi. Hastalarin sistolik, diastolik nabiz ve ortalama
arteryel basinglari kaydedildi.

Istatistiksel analiz ve yontem

[lk olarak degiskenlerin tanimlayici 6zellikleri (ortalama, ortan-
ca, say1 ve yiizde) bulundu. Sayisal degiskenlerin normal dagili-
ma uyup uymadiklar1 kontrol edildi. Iki grup karsilastirilirken
normal dagilim gosteren sayisal degiskenler igin Student t testi
kullanildi. Normal dagilmayan sayisal degiskenler igin
Mann-Whitney U testi kullanmildi. Kategorik degiskenleri
karsilagtirmak i¢in ki-kare testi yapildi. Bir p-degeri <0,05
istatistiksel olarak anlamli kabul edildi. Sonuglari deger-
lendirmek i¢in Statistical Package for Social Sciences (SPSS)
stirim 17 (Chicago, Illinois, ABD) kullanildi.

BULGULAR

Calismamiz 465 yenidogan bebek ile gergeklestirildi. Bunlar-
dan 217’si kiz (%46,7), 248’1 (%53,3) erkekti. Bebeklerin
cinsiyetlerine gore sistolik, diastolik, nabiz ve ortalama arteryel
kan basinglar1 arasinda anlamli fark saptanmadi (p>0,05).
Dogumlarin 320°si normal spontan dogum, 145’1 sezaryan
dogumla gergeklesmisti ve dogum sekli ile kan basinglar
arasinda anlamli bir fark goriilmedi (p>0,05).

Bebekler dogum agirligina gére gruplandirildiginda 1000-1500
gram arasinda 37 bebek, 1500-2500 gram arasinda 112 bebek ve
2500 gramin tizerinde 316 bebek mevcuttu. Kan basinglart ile
dogum agirligr arasinda anlamli bir iligki bulundu (p<0,05).
Dogum agirligi arttikca sistolik, diastolik, nabiz basinci ve
ortalama arteryel kan basinc artig gostermektedir.

Calismadaki bebeklerin 131’1 preterm, 334°t term idi ve
gebelik yast ile kan basinglari arasinda istatistiksel olarak
anlamli bir iliski bulundu (p<0,05). Gebelik yasi arttikca kan
basinglart da artmaktadir.

Kontrol grubundaki preterm bebeklerin kan basinci ortalama +
SD degerleri: Sistolik 71,2 + 6,1 mmHg, diastolik 38,3 + 5,9
mmHg, nabiz basinci 33,0 + 4,7 mmHg ve OAKB 49,3 + 5,6
mmHg olarak 6l¢iildii. Kontrol grubundaki term bebeklerin kan
basinci ortalama + SD degerleri: Sistolik 76,2 + 7,3 mmHg,
diastolik 39,3 + 6,2 mmHg, nabiz basinci 36,9 £ 7,6 mmHg ve
Ortalama arteryel kan basinc1 (OAKB) 51,3 + 5,5 mmHg olarak
olgiildi.

RDS’li preterm bebeklerin arteryel kan basinci ortalama + SD
degerleri: Sistolik 62,4 + 8,7 mmHg, diastolik 38,8 + §,1
mmHg, nabiz basinci 23,8 + 8,3 mmHg, ortalama arteryel kan
basinct 46,7 + 7,5 mmHg olarak 6l¢iildi. Bu bebekler preterm
kontrol grubu ile karsilastirildiginda, RDS’li bebeklerin sistolik
ve nabiz basinglar1 daha diisiik bulundu.
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Ayrica, bu grupta sistolik kan basinglar1 ile nabiz basinglart
arasinda anlamli bir iligki bulunurken (p<0,05) diastolik kan
basinglart ve ortalama arteryel kan basinglari arasinda anlaml
bir iligki bulunmadi (p>0,05).

Annede gestasyonel diyabet Oykiisii olan yedi yenidogan
bebegimiz vardi. Bu bebeklerin hepsi makrozomikti. Annede
hipertansiyon hikayesi olan 27 yenidogan vardi. Annede hiper-
tansiyon Oykiisti olanlar ile olmayanlar arasinda kan basincinda
anlamli bir iliski saptanmadi (p>0,05).

Vakalarin tanilarma goére dagilimi Tablo I'de verilmistir.

Tablo I: Bebeklerin tanilarina gore dagilimi

Tam Vaka %
RDS 43 92
Neonatal Pnémoni 70 15,1
Islak Akciger 2 04
Pnimotoraks 3 0,6
Mekanik Ventilator destegi 4 0,9
Aort Koarktasyonu 1 0,2
PDA 2 04
Diger Konjenital Kalp Hastaliklan 14 30
ABY 3 0,6
Konjenital Renal Anomaliler 2 04
HIE 11 24
Neonatal konviilziyon 3 0,6
intra kranial kanamalar 3 0,6
SSS geligimsel anomaliler 3 0,6
Sepsis 53 114
Menenjit 1 0,2
Cilt enfeksiyonu 7 L5
Metabolik Hastalik 3 0,6
Dehidratasyon 10 21
Hipoglisemi 3 0,6
UGG 17 37
Polisitemi 2 04
Anemi 3 0,6
Kan degisimi Gerektiren Sarilik 6 1,3
indirekt Hiperbilirubinemi (Preterm) 21 45
Indirekt Hiperbilirubinemi (Term) 33 114
MAS 4 08
Preterm saglikli kontrol grubu 3l 6,7
Term saglikl kontrol grubu 87 18,7
Toplam 465 100

RDS: Respiratuvar Distres Sendromu, PDA: Patent Ductus Arteriozis, ABY: Akut Bobrek
Yetmezligi, HIE: Hipoksik iskemik Ensefolopati, SSS: Santral Sinir Sistemi, {UGG: Intra Uterin
Gelisme Geriligi, MAS: Mekonyum Aspirasyon Sendromu

Neonatal pnémoni (%15,1), Sepsis (%11,4), IHB (%11,4) ve
RDS (%9,2) sik goriilen hastaliklardi. Bu nedenle calismaya,
istatistiksel acidan karsilastirma yapilabilecek tani gruplarindan
RDS, neonatal pnémoni ve sepsis tanisi olan hastalar alindi.
Bunlar term ve preterm olarak gruplandirildi ve saglikli kontrol
gruplart ile karsilastirildi. Tanilarina gore kan basinglarmin
ortalama + SD degerleri (mmHg) Tablo II’de verilmistir.
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Tablo II: Tanilarina gére kan basinglarmin ortalama + SD degerleri (mmHg)

Tam Sistolik KB | Diastolik KB (Nabiz B Ortalama KB
RDS 624+87 38881 238+83 |46,7+75
Neonatal Pnémoni (Preterm) 705+12,1 (452457 252+£84 (54075
Neonatal Pnémoni (Term) 69,6 £99 472+6,6 223+£69 (54872
Sepsis (Preterm) 63,2+64 430+£58 20,1+6,7 |49,7+5,1
Sepsis (Term) 69,876 46,5+6,9 229+55 |543+68
indirekt Hiperbilirubinemi 599+104 |[388£63 21,0£76 |459+71
(Preterm)

Indirekt Hiperbilirubinemi (Term) | 69,6 + 9.9 455+6,2 237+£75 |53,126,6
Saglikli kontrol grubu (Preterm) 71,2+6,1 383+£59 33,0£47 |49345.6
Saglikh kontrol grubu (Term) 762+£73 393£62 369+76 |513455

KB: Kan Basinct

Neonatal pnoémonili bebekler (n=70) gebelik yaslarina gore
preterm ve term olarak gruplandirildi. Neonatal pndémonili
preterm bebeklerin (n=27) arteryel kan basing ortalama + SD
degerleri: Sistolik 70,5 + 12,1 mmHg, diastolik 45,2 + 5,7
mmHg, nabiz basinci 25,2 + 8,4 mmHg, ortalama arteryel kan
basinct 54,0 + 7,5 mmHg olarak 6lgiildii. Bu bebekler ile
preterm kontrol grubu ile karsilastirildiginda aralarinda diasto-
lik ve nabiz basinct agisindan anlamli fark bulunurken (p<0,05),
sistolik ve (OAKB) a¢isindan fark bulunmadi (p> 0,05). Neona-
tal pnémonili preterm bebeklerde diastolik kan basinct daha
yiiksek iken nabiz basinct ise daha diisiik idi.

Neonatal pnémonili term bebeklerin kan basinci ortalama + SD
degerleri: Sistolik 69,6 + 9,9 mmHg, diastolik 47,2 £ 6,6
mmHg, nabiz basinci 22,3 £ 6,9 mmHg, OAKB 54,8 + 7,2
mmHg olarak 6l¢iildii. Bu bebeklerin sistolik, nabiz ve OAK
basinglart pndmonisi olmayan term bebeklere gore daha diisiik
iken, diastolik kan basinct daha yiiksek bulundu. Sistolik,
diastolik, nabiz ve OAKB’ lar1 arasinda istatistiksel olarak
anlamli iligki bulunmustur (p <0,05).

Sepsisli preterm bebeklerin kan basinct ortalama + SD deger
leri: Sistolik 63,2 = 6,4 mmHg, diastolik 43,0 = 5,8 mmHg,
nabiz basinci 20,1 + 6,7 mmHg, OAKB 49,7 £ 5,1 mmHg
olarak ol¢iildii. Bu bebekler ile preterm kontrol grubu arasinda
sistolik, diastolik ve nabiz basinci agisindan anlamli fark
saptanirken (p<0,05), OAKB agisindan anlamli fark bulunmadi.
Sistolik ve nabiz basinglar1 kontrol grubuna gore daha diisiik
bulunurken, diastolik kan basingart daha yiiksek bulundu.
Sepsisli term bebeklerin kan basinci ortalama + SD degerleri:
Sistolik 69,8 + 7,6 mmHg, diastolik 46,5 £ 6,9 mmHg, nabiz
basinct 22,9 £+ 5,5 mmHg, OAKB basinci ise 54,3 + 6,8 mmHg
olarak o6l¢iildii. Bu bebekler ile saglikli term bebekler arasinda
arasinda sistolik, diastolik, nabiz basinglari ve OAKB agisindan
anlamli fark bulundu (p<0,05). Sistolik ve nabiz basinglar
diisiik, diastolik ve OAKB ise daha yiiksek idi.

[HB’li preterm bebeklerin kan basing ortalama + SD degerleri:
Sistolik 59,9 + 10,4 mmHg, diastolik 38,8 + 6,3 mmHg, nabiz
basinet 21,7 £ 7,6 mmHg, OAKB 45,9 + 7,1 mmHg ol¢iildi.
[HB’li preterm bebeklerle saglikli preterm bebekler arasinda
sistolik, nabiz basinct ve OAKB acisindan anlamli fark
bulunurken (p<0,05), diastolik kan basinci agisindan anlamli
fark bulunmadi (p> 0,05). Sistolik ve nabiz basinglari ile OAKB
kontrol grubuna gore anlamli olarak diisiiktii.

Indirekt hiperbiliriibinemili term bebeklerin kan basinci ortala-
ma £ SD degerleri: Sistolik 69,6 + 9,9 mmHg, diastolik 45,5 +

6,2 mmHg, nabiz basinci 23,7 £ 7,5 mmHg, OAKB 53,1 = 6,6
mmHg olarak o6l¢iildii ve saglkli term bebekler ile
karsilastirildiginda sistolik, diastolik, nabiz basinglar1 ve OAKB
agisindan anlamh fark saptandi (p <0,05). ilk grupta diastolik
kan basinci daha yiiksek iken sistolik ve nabiz basinci ile OAKB
daha diistik bulundu.

Caligmamizda, alt1 yenidogan bebekte hipertansiyon tanim-
land1. Hipertansiyon saptanan bebeklerin tanilari: Bilateral renal
displazi (n=1), prerenal bobrek yetmezligi (dehidratasyona
bagli) (n=1), hipoksik iskemik ensefolopati + renal zedelenme
(n=1), aort koarktasyonu (n=1), konjenital adrenal hiperplazi
(tuz kaybettiren form) (n=1) ve pnémotoraks (n=1) idi. ilk ii¢
yenidoganin kan basinglari antihipertansif ilaglarla regiile
edildi. Calismamizda ii¢ pndmotoraksli bebekten diger ikisinin
kan basinci normaldi.

TARTISMA

Yenidoganlarda hipertansiyon insidansi, %0,2 ile %3 araliginda
yer almaktadir. insidansin farkli oranlarda bulunmasi, dlgiim-
lerdeki teknik farkliliktan olabilecegi gibi, ¢aligma yapilan
tinitelerde izlenen hasta popiilasyonunun farkhiligindan da
kaynaklantyor olabilir. Yogun bakima kabul edilen hipertansif
hastalarm %25’ini dogum agirhigr 1500 gramdan az olan
yenidoganlarin olusturdugu bildirilmektedir (4,8). Bu ¢aligma-
da, hasta bebeklerde kontrol grubuna gore kan basinglarr daha
diisiik bulundu. Hipertansiyon saptanan sadece alti hastamiz
vard.

Kan basincinin umbilikal veya radiyal kateterde dlgiilmesi en
dogru yontemdir. Ayrica bu kateter hipertansiyonun diizeltilme-
sinde tedavi amagli olarak ta kullanilabilir. Calismamizda, kan
basinct Olglimleri osilometrik yontemle yapilmigtir. Frisen ve
arkadaslari, osilometrik  yontemle  Doppler teknigini
karsilagtirmiglar ve sonugta hem prematiirelerde ve hem de
zamaninda dogan bebeklerde istatistiksel agidan anlamli bir
korelasyon oldugunu gostermislerdir (9). Osilometrik dlgiim-
lerde direk arteryel basing ol¢limiine yakin sonuglar elde
edilmektedir, ancak ekstremite Odemi veya hipertansiyon
varliginda metod gegerliligini yitirmektedir. Uygun manson
uzunlugunun kol ¢evresine oraninin 0,45-0,70 arasinda oldugu
bildirilmektedir. Direkt yontemlerle elde edilen kan basinci ile
osilometrik yontemle elde edilen kan basinci arasinda fark
olmasimin nedeni uygun olmayan mangonun kullanilmasidir.
Postnatal ilk 48 saatte osilometrik teknikle belirlenen ortalama
arteryel kan basincinin direkt yontemle 6lgiilen kan basincindan
3 mmHg daha yiiksektir. Hastalarin 391’inde, bu degerlerin 5-7.
haftalarda  Olgiilen kan basmciyla iligkili  oldugunu
saptamiglardir. Bu bilgiler 1518inda 4-6. giinlerde 6lgiilen kan
basinglartyla hipertansiyon egiliminin belirlenecegini 6ne
stirmiiglerdir (10). Bir baska calismada ise 219 bebegin kan
basinci degerleri sistolik 62 + 6,9 mmHg, diastolik 38 + 5,7
mmHg bulunmustur (11). Caligmamizda belirtilen osilometrik
sonuglar, yukarida belirtilen ¢alismalar ile benzerdir.
Philadelphia neonatal kan basinci c¢aliyma grubu tarafindan
yonetilen ¢ok merkezli bir ¢alisma bulgularinda, istatistiksel
olarak sistolik ve diastolik kan basinciyla dogum agirlig1 arasin-
da pozitif iliski saptamiglardir (12). Calismamizda da dogum
agirhig ile sistolik ve diastolik kan basinglar1 pozitif korelasyon
gostermistir. Vajinal ve sezaryenle dogan bebeklerde sempa-

2741



toadrenal aktivite ve periferik kan akimini karsilastirmislar,
vajinal yolla dogan bebeklerde daha yiiksek katekolamin
konsantrasyonuna bagl olarak periferik vaskiiler direng dogum-
da ve postnatal 2. saatte yiiksek bulunmus ve 24 bebek iizerinde
yapilan bu ¢aligmada kan basinglarini iki grup arasinda benzer
bulmuslardir (13). Arastirmamizda, normal dogumlar ile
sezaryen dogumlarin kan basmci arasindaki fark istatistiksel
olarak anlamli degildi.

Bir calismada, ii¢ ay boyunca biiyiik bir hastanenin yenidogan
yogun bakim iinitesine bagvuran 695 bebegi arastirmiglar. Bu
calismada kan basincinin alt ve iist limitleri tanimlanmis. Gesta-
syonel yas artik¢a kan basincinin artig1 bu aragtirmada saptan-
mis (12). Benzer bir ¢alismada da saglikli 162 term yenidogan-
da sistolik kan basinct 48 saat siiresince odlciilmiis ve kan
basinciyla gebelik yast arasinda onemli iligki bulunmamistir
(14). Caligmamizda gestasyonel yas ile kan basinci arasinda
istatistiksel olarak anlamli iligki oldugu ve gestasyonel yas
artikca kan basincininda artigi gosterilmistir (p<0,05).
Montoring ve arkadaslarinin yapmis oldugu bir ¢alismada kan
basinciim yiiksek seyretmesinde annede hipertansiyon
Oykiisiiniin 6nemli oldugunu ortaya koydular (15). Caligmamiz-
da annede hipertansiyon hikayesi bulunan bebeklerin kan
basinglarinda istatistiksel olarak 6nemli bir fark saptamadi.
Agir RDS’li infantlarda kan basinci, saglikli prematiir
yenidoganlara gore daha diisiik oldugunu gosteren galigmalar
vardir (16). Caligmamizda da RDS’li hastalar ile saglikli
preterm hastalar arasinda kan basinci arasinda anlamli fark
saptand1 (p<0,05). RDS’li hastalarimizda kontrol grubuna gére
kan basinci diisiik idi.

Yirmi bir yenidoganla yapilan bir ¢alismada septik sokta
vaskiiler rezistansin artigini ve sistemik kan basincinda ise
azalma saptandi (17). Caliyjmamizda term ve preterm sepsisli
hastalarimizda istatistiksel yonden anlamli olarak sistolik kan
basinct diisiik, diastolik kan basinct ise yiiksek bulundu.
Yenidoganda hiperbilirubinemili 963 hastay1 degerlendirdikleri
caligmalarinda fototerapi alan hastalarinda hipotansiyon
saptadilar (18).

Pnoémoni tanist alan bebeklerde pulmoner hipertansiyon
gelistigi, sag ventriikiil yiikiinii basing ve voliim yoniinden
artirarak periferik vaskiiler direncin artmasina neden olup
diastolik kan basincinin artigi bulunmus (19). Calismamizda
neonatal pnémonili hastalarin diastolik kan basiner istatistiksel
olarak anlamli yiiksek bulundu. Sistolik kan basinci ise term
neonatal pndmonili hastalarda diisiik bulundu ve kan basinct
degerleri hastalik gruplarma gore degisebilecegi saptandi.
Dogum agirligi ve gestasyon yasiyla kan basinci arasinda
onemli iligki saptanirken cinsiyet, dogum sekli ve annede hiper-
tansiyon hikayesinin olmasi kan basinglarinda istatistiksel
olarak o6nemli fark saptanmadi. Alt1 bebekte hipertansiyon
saptamamiz, yenidogan bakim {initemizde kan basing
6lciimiintin standart hale getirilmesiyle iliskilidir.
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Kan basinct 6l¢limii tan1 koydurucudur. Bu yiizden ol¢iim
dikkatli yapilmalidir. Olgiim tekniginin secimi bu nedenle ¢ok
onemlidir. Kan basinct dogru olgiiliirse hipertansiyon dogru
tanimlanir. Osilometrik cihazlar kullanildigindan mangson
uygun olmalidir. Cogu zaman normal kan basinci sag koldan
dlciiliir. Olgmede miimkiin oldugunca ayni ekstremiteyi kullan-
mak gerekir. Siklikla dogrudan invaziv arteryel kan basinci
Olgtimleri Onerilir fakat biitiin infantlarda bu miimkiin olma-
yabilir. Direkt 6l¢iim standart olsa da noninvaziv metotlar klinik
olarak daha kullanighidir.
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The Effect of P2X1 Receptor on Vascular
Responses in the Diabetic Rat Model

Diyabetik Sican Modelinde Damar Yanitlari
Uzerine P2X1 Reseptdriiniin Etkisi

ABSTRACT

Objective:

Although it is known that there are changes in the vascular purinergic system in diabetes, it is
unknown whether P2X1-mediated vascular responses are affected. We aimed to investigate the
vascular responses mediated by P2X1 receptor activation in the streptozotocin-induced diabetes
model, in this study.

Method:

Animals were divided into two groups: diabetes and control. Diabetes was induced by 65 mg/kg
single dose of streptozotocin. After 12 weeks, second branches of the mesenteric artery were
isolated and placed into the wire myograph to evaluate the vascular responses to (ATP) and
P2X1 receptor agonist. Vascular responses were also examined in the presence of endothelial
nitric oxide synthase, cyclooxygenase, or K+ channel inhibitors, to determine the possible
mechanism/s of relaxation responses.

Results:

In the diabetes group relaxation responses to ATP and P2X1 receptor agonists were lower
compared to the control group. Vascular relaxation responses to P2X1 receptor agonists were
significantly decreased in both groups in the presence of endothelial nitric oxide synthase inhib-
itor. Cyclooxygenase inhibitor and K+ channels inhibitors significantly blocked vascular
relaxation responses in the diabetes group but not in control animals.

Conclusion:
The results of this study revealed that vascular P2X1 receptor-mediated relaxation responses are
decreased in diabetes and the pathways mediating these responses were changed.

Key Words:
Diabetes, Purinergic signaling, Vasodilatation

Diyabette vaskiiler piirinerjik sinyalizasyonun degistigi bilinmesine ragmen, P2X1 aracili
vaskiiler yanitlarin etkilenip etkilenmedigi bilinmemektedir. Bu ¢alismada, streptozotosin ile
olusturulan diyabetik sican modelinde P2X1 reseptor aracili vaskiiler yanitlart incelemeyi
amagladik.
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Yontem:

Hayvanlar kontrol ve diyabet olmak {izere iki gruba ayrildi.
Diyabet grubundaki sigcanlara 65 mg/kg streptozotosin, intraper-
itoneal yolla tek doz uygulandi. On iki hafta sonra mezenter
arterin ikinci dali alinarak, (ATP) ve P2X1 reseptor agonistine
cevaben olusan damar yanitlary, telli miyograf diizenegi
kullanilarak degerlendirildi. Vaskiiler gevseme yanitlarina
aracilik edebilecek olasi mekanizmalarin agiga cilarilmasi
amactyla, vaskiiler yanitlar ayn1 zamanda endotelial nitrik oksit
sentaz, siklooksijenaz ve K+ kanal inhibitdrlerinin varliginda da
incelendi.

Bulgular:

Diyabet grubunda ATP ve P2X1 reseptér agonistine verilen
gevseme yanitlari kontrol grubuna kiyasla onemli diizeyde
diisik bulundu. P2X1 reseptdr agonistine cevaben olusan
gevseme yanitlar1 her iki grupta endotelial nitrik oksit sentaz
inhibitérii varliginda oOnemli derecede azalma gosterdi.
Siklooksijenaz inhibitorii ve K+ kanal inhibitorleri ise diyabet
grubunda vaskiiler gevseme yanitlarini 6nemli diizeyde
baskilarken, kontrol grubunda etkili bulunmadi.

Sonug:

Bu ¢aligmanin sonuglari, diyabette vaskiiler P2X1 reseptor
aracili gevseme yanitlarinin azaldigini ve bu yanitlara aracilik
eden yolaklarin degistigini ortaya koymustur.

Anahtar Sozciikler:

Diyabet, Piirinerjik sinyalizasyon, Vazodilatasyon

INTRODUCTION

ATP and its metabolites are potent mediators of vasomotor tone
in several vascular beds. Purinergic receptors, that can bind ATP
and ATP degradation products, are present in many tissues in
animals and humans. It is known that purinergic signaling has
significant effects on vascular tonus and remodeling and plays
important roles in various physiological and pathophysiological
conditions in the cardiovascular system (1,2). Purinergic recep-
tors are divided into two groups as P1 and P2 receptors and can
cause contraction or relaxation of the vessel depending on the
location in the vascular tissue and the signaling pathway they
are paired with. Although P2 receptors are classified as P2X and
P2Y, many subtypes have also been shown. The vasodilator
actions of ATP are mediated mainly by P2Y receptors located on
the endothelium. P2X receptors, which have seven subtypes, are
ligand-gated cation channels and activated by ATP causing
membrane depolarization (3). Arterial P2X receptors are usually
described as smooth muscle receptors and mediate vasocon-
striction (4-6). However, it’s suggested by several studies that
P2X receptors are also expressed on the endothelium, depend-
ing on vascular bed types (7-10). Previous studies have shown
endothelial expression of P2X1 receptor in healthy rat mesen-
teric arteries and its activation with a specific ligand causes
vasodilation of isolated mesenteric arteries (11). However, few
and insufficient studies examine the role of P2X1 receptors in
physiological and pathophysiological conditions compared to
other purinergic receptors (1,6,8).

The chronic metabolic disorder diabetes mellitus (DM) is a
disease characterized by chronic hyperglycemia. Progressive
vascular dysfunction is inevitable as a result of chronic metabo-
lic changes occurring in diabetes. On the other hand, DM
contributes to the development of cardiovascular diseases such
as hypertension, cardiomyopathy, and atherosclerosis. These
complications accompanying diabetes are largely due to
micro-and macro-vascular dysfunction. Although the underly-
ing causes of vascular dysfunction are multifactorial, purinergic
signaling is also altered in diabetes and contributes to vascular
dysfunction development (12). Although studies examining
how vascular signaling changes in diabetes have mostly focused
on P2X7, P2X4, and P2Y | receptor-mediated pathways, it is not
yet clear whether P2X1 receptor-mediated signaling is affected
(12-14). Therefore, the aim of the present study was to investi-
gate whether P2X1 receptor-mediated purinergic signaling
alters the vascular response in DM. Second, we examined the
vasodilator factors that may mediate the P2X1 induced vascular
responses. For this purpose, we blocked endothelial-derived
vasoactive mediators, including nitric oxide (NO), prostacyclin
(PGI2), or endothelium-derived hyperpolarizing factor (EDHF),
independently.

MATERIAL and METHODS

Animals

Local Ethics Committee on Experimental Animal Research of
Akdeniz University approved all animal procedures and experi-
ments (ID: 628/ 2017.02.05). This research complies with all
the relevant national regulations, institutional policies and is in
accordance with the tenets of the Helsinki Declaration. Forty
Wistar male rats (8 weeks old) were used in this study. The rats
were housed in stainless steel cages with a constant room
temperature at 23+2°C and on a 12:12-h light-dark cycle and
had free access to rat chow and drinking water.

Grouping and induction of experimental diabetes
model

The rats were randomly divided into two groups as follows:
Group 1, Control (C, n=20) rats; Group 2, Streptozotocin
(STZ)-induced diabetic rats (DM, n=20). Diabetes was induced
in the diabetic group with a single dose of 65 mg/kg STZ in
0.1 mol/L freshly prepared citrate buffer (pH 4.5), intra-perito-
neally. One week after injection of STZ, blood glucose level
was measured and rats with blood glucose levels above
250 mg/dL were considered diabetic. C rats were given citrate
buffer alone (pH=4.5).

Body weights were assessed at the beginning and at the end of
the experiment, fluid-food consumption and blood glucose
levels were monitored regularly (daily and weekly, respective-
ly). Blood sampling was performed from the tail vein and blood
glucose was measured with the use of a glucometer.

The blood pressure (BP) of rats was measured by using a nonin-
vasive tail-cuff method. Measurements were performed at the
start and end of the experiment. Data were obtained with a
MAY-BPHR 9610-PC unit and MP 150 data-acquisition system
(BIOPAC Systems; Santa Barbara, CA).
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Termination of the experiment

At the end of 12 weeks, all rats were killed by withdrawing the
blood from the abdominal aorta under thiopental sodium (80
mg-kg—1, i.p.) anesthesia. The mesenteric vascular bed was
excised and transferred to the dissecting dishes filled with
ice-cold physiological saline solution (PSS) containing (in mM)
110 NaCl, 5 KCl, 24 NaHCO3, 1 KH2PO4, 1 MgSO4, 2.5
CaCl2, 0.02 EDTA, and 10 glucose.

Vascular ring preparation

A second-order branch of the superior mesenteric artery,
approximately 230-250 um in diameter, was isolated from the
mesenteric vascular bed, cleaned off surrounding connective
tissue, and cut into 2-mm-long segments under a dissecting
microscope (SZ61, Olympus, Japan). Vessel rings were moun-
ted in a wire myograph (Model 620M, Danish Myo Technology,
Aarhus N, Denmark) with two tungsten wires (25 um in diame-
ter). Myograph bath solution (PSS) was maintained at 37°C and
gassed continuously with 95% 02/5% CO, (pH 7.4). The vessel
segments were rested for 15 min. prior to the normalization
procedure. In the normalization procedure, the vessels were
stretched to a length that yielded a circumference equivalent to
90% of that given by internal pressure of 90 mmHg. The isomet-
ric tension generated by the vessels was recorded using isomet-
ric force transducers (Danish Myo Technology, Aarhus,
Denmark). Also, the diameter—tension graph was drawn and
basal tension calculated with the help of computer software
(LabChart Pro V7, ADInstruments, Bella Vista, Australia). After
that arteries were left to rest for an hour at its calculated basal
tension. The bath solution was changed every 15 min. during the
resting period. After resting, the period vitalization procedure
was performed by adding KCI (20 mM) and phenylephrine (Phe
10-7 M) to the bath solution, and this procedure was repeated
three times, sequentially.

Three resistance arteries were obtained from each experimental
animal and different protocols were applied simultaneously. The
number of vessels used for each experimental protocol was
between 8 and 10 (n= 8-10, each experimental protocol).

Determination of Vasodilator Responses
Dose-Response Curve to ATP and P2X1 Receptor
Agonist

The dose-relaxation curve in response to ATP (10-6-10—4 M)
and o,B-methylene ATP (a,B-meATP; 10-6-10-4 M), a highly
selective agonist of P2X1 receptor was obtained in rings
pre-contracted with Phe (10-6 M). Then 4,4',4",4"-[Carbonyl-
bis(imino-5,1,3-benzenetriyl-bis(carbonylimino))]
tetrakis-1,3-benzenedisulfonic acid, octasodium salt (NF 449), a
highly selective P2X1 receptor antagonist was added in the
organ bath at the dose of 50 uM and after 20 min. the incubation
period, the dose-response curve to ATP and o,-meATP reevalu-
ated. The dose-relaxation curve in response to ATP was
performed at the presence of an ecto-ATPase inhibitor, 6-N,
N-diethyl-D-beta, gamma-dibromomethylene ATP (ARL
67156; 10-4 M), to prevent degradation of ATP.
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Assessment of Endothelium-dependent dilation
Vascular responses were also examined under four different
conditions to reveal factors that may mediate vascular
relaxation responses to o,f-meATP: (a) vasodilator responses
were assessed in the presence of No-Nitro-L-arginine methyl
ester hydrochloride (L-NAME; 10-4 M) in order to inhibit nitric
oxide synthase (NOS). (b) vasodilator responses were assessed
in the presence of indomethacin (INDO; 10-5 M) in order to
inhibit cyclooxygenase (COX) and (c), vasodilator responses
were assessed in the presence of apamin (APA, a calcium-acti-
vated K+ channel (KCa) blocker; (10-6 M) and (d) Tetraeth-
ylammonium (TEA, a non-specific K+ channel inhibitor; 10-6
M). Prior to obtaining the vascular responses vessels were
incubated for 30 min. with inhibitors separately. In between all
the consecutive protocols applied, the vascular segments were
left to rest for 30 min.

All doses—relaxation curves were obtained in rings pre-contract-
ed with Phe (10-6 M). The Phe-induced steady state of contrac-
tion was considered to be 100%, and the relaxation responses
were calculated as percentages of this contraction response.

Statistical Analysis

All results are expressed as mean+SEM. Statistical analysis was
performed by Paired t or unpaired Student t-test for observa-
tions between two groups. Two-way ANOVA for repeated
measurements followed by the Dunnett test was used for
comparison of the response curves (GraphPad Prism. 5
Software Inc, SanDiego, CA, USA). A value of P<0.05 was
considered statistically significant.

RESULTS

Characteristics of experimental animals

Initial levels of blood glucose, body weight, food, and water
intake were not different between the groups. Diabetic animals
had higher blood glucose levels (p<0.001), food and water
intake (p<0.001) but lower body weight than those of control
rats at the final of the study (p<0.001). Blood glucose level,
food, and water intake were higher (p<0.001), whereas body
weight was lower (p<0.01) in diabetic animals at the end of the
study compared to their initial values. Blood pressure levels
were not different between the groups at the initial or end of the
study (Table I).



VNGV ESRPIpERCIEY] Abdullayeva G. et al.

Table I. Changes in blood glucose, body weight, food-water intake, and blood
pressure during the experimental period

C DM
Initial Final Initial Final
Blood glucose 133.1£5.1 163.5£14.30 129.8+4.6 483.1£31.0%** 44
(mg/dl)
Body weight 221.9£25 414.9£12.0 242.8+84 202.5£11.6%**4#
(®
Food intake 3034428 33.94+4.5 3234450 B1.384£2.5%**ti
(g/day)
Water intake 51.0243.4 48.52+59 5245449 128.8£6.7** it
(ml/day)
Blood pressure | 136.6+4.3 142.8+3.7 145.9+3.5 144.8+4.5
(mm Hg)

C, Control; DM, Diabetes.
"Initial” and ‘Final’ represent the observation times of the first and twelve weeks of the
experimental period, respectively.

Values are expressed as means + SE.
##+P<(),001 vs control; ##P<0.01, ##P<0.001 vs initial.

Dose-Response Curves of Small Mesenteric
Arteries

The concentration-response curves to ATP and a,3-meATP in
mesenteric resistance arteries from experimental groups have
been shown in Figures 1a and 1b, respectively.
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Figure 1. a. ATP-induced dilation in small mesenteric arteries of C and DM animals. C, Control; DM,

diabetes. ***P<0.001 vs control.
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Figure 1. b. aB-methylene ATP-induced dilation in small mesenteric arteries of C and DM
animals. C, Control; DM, diabetes. ***P<0.001 vs control.

The relaxation responses to both agents significantly decreased
in DM groups compared to C animals (p<0.001, p<0.001).
Dilation responses to ATP (Figure 2a) and o,f-meATP (Figure
2b), were markedly blunted by the selective P2X1 receptor
antagonist NF 449 (NF; 10—-5 M) in both groups (p<0.001;
p<0.001).
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Figure 2. a. ATP-induced dilation responses in small mesenteric arteries of C and DM animals in the
absence and presence of selective P2X1 receptor blocker (NF 449). C, Control; DM, diabetes; NF,
NF 449. *P<0.05, *** P<0.001, vs control.
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Figure 2. b. aB-methylene ATP-induced dilation responses in small mesenteric arteries of C and
DM animals in the absence and presence of selective P2X1 receptor blocker (NF 449). C,
Control; DM, diabetes; NF, NF 449. ***P<0.001 vs diabetes.

Endothelium-dependent dilation

In order to examine the contribution of eNOS, COX, and EDHF
pathways to the vascular responses, we also obtained dose-re-
sponse curves in response to the selective P2X1 receptor
agonist, in the presence of L-NAME, INDO, APA, and TEA in
the organ bath. In C animals L-NAME significantly depressed
the dilation responses to o,-meATP (p<0.001), whereas INDO,
TEA, and APA did not affect it (Figure 3).
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Figure 3. aB-methylene ATP -induced dilation responses in small mesenteric arteries of C animals
in the absence and presence of L-NAME, INDO, APA or TEA. C, Control; L-NAME, NOS blocker;
INDO, Indomethasin; APA, Apamin; TEA, Tetraethylammonium ***P<0.001 vs control.
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On the other hand, o,f-meATP -induced vascular dilation
responses were significantly suppressed by all of the inhibitors
excluding TEA in the DM group (p<0.001), (Figure 4).
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Figure 4. aB-methylene ATP -induced dilation responses in small mesenteric arteries of DM
animals in the absence and presence of L-NAME, INDO, APA or TEA. DM, diabetes. L-NAME, NOS
blocker; INDO, Indomethasin; APA, Apamin; TEA, Tetraethylammonium. ***P<0.001 vs diabetes.

DISCUSSION

The relationship between diabetes and vascular complications
in humans has been investigated in detail in numerous studies.
It’s well known that purinergic receptors are common in the
vascular system and contribute to the regulation of vascular
tone. The present study has investigated whether P2X1 recep-
tors contribute to impaired vascular responses in the experimen-
tal diabetes model. According to the results of our study vascu-
lar dilation responses to ATP and a strong selective P2X1 recep-
tor agonists, o,B-meATP, are impaired in the diabetes group.
These relaxation responses were completely abolished in the
presence of the specific P2X1 receptor antagonist. While ATP
exerts its relaxant effect through the NOS pathway, it has been
demonstrated that o,f-meATP achieves its relaxant effect
primarily by NOS and partially by PGI2, a product of the COX
pathway, and EDHF pathway.

In our study, STZ was used for induction of the diabetes model,
and the blood glucose levels of STZ animals were found to be an
average of 480 mg/dl at the end of the study. Additionally,
increased food and water consumption and weight loss were
detected in diabetic animals. All of these findings are in accor-
dance with the literature that demonstrates the successful induc-
tion of the experimental diabetes model (15). Although hyper-
tension would be expected to contribute to diabetes, measured
blood pressure levels were found to be similar in C and DM
groups in our study. This issue is controversial in the literature.
Although some studies demonstrated the development of hyper-
tension in STZ-induced diabetes model; other studies indicated
that there is no change in blood pressure, in accordance with our
findings (16,17). These different results may arise from the
species and sex of the used experimental animals, the dose of
STZ administered, and /or the duration of diabetes.

Besides being a neurotransmitter, ATP is an important extracel-
lular signaling molecule and plays an important role in the
regulation of purinergic signaling and vascular tone. The effects
of ATP on vascular tone are mediated by purinergic receptors
located on vascular smooth muscle cells and endothelium. The
binding of ATP to purinergic receptors on the endothelium
generally causes vasodilation mediated by NO, PGI2, or EDHF,
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while it is binding to its receptors in smooth muscle cells causes
vasoconstriction. The common opinion is that ATP has a perma-
nent and pronounced vasodilator effect after temporary
vasoconstriction (1), in in-vitro conditions. We found a similar
vasoactive pattern in mesenteric arteries in response to ATP
(data not shown).

ATP exerts its effects via P2X and P2Y receptors found on
vascular endothelium and smooth muscle cells. Studies investi-
gating the effects of ATP on vascular tonus focused on endothe-
lial P2X4, P2Y1, and P2Y2 receptors and several P2X receptors
on smooth muscle cells. Although there are considerable
evidence showing the expression of P2X mRNA and protein in
endothelial cells, little is known about their functions. While the
P2X1 receptor is expressed primarily in vascular smooth muscle
cells, some studies identified its expression in some vascular
endothelial cells including human mammary arteries, saphenous
veins, rat mesenteric arteries, etc. Whether there are numerous
studies investigating the role of P2X1 receptors found on
smooth muscle, there is no study investigating the possible roles
of P2X1 receptors expressed on endothelial cells.

In our study, both ATP and P2X1 agonists caused a permanent
relaxation response followed by a transient and mild contraction
response (data not shown) in the vessels obtained from C and
DM group animals. On the other hand, it has been shown that
P2X1 receptors are mostly located on vascular smooth muscle
cells and cause vasoconstriction as a result of their activation
(18). However, it was also shown that P2X1 receptors were also
present on the endothelium of mesenteric arteries and when
stimulated, they first caused temporary vasoconstriction and
then permanent vasodilation (11,19). These findings coincide
with the results of our study. In addition to these findings, our
study has been demonstrated P2X1 receptor-mediated
relaxation of small mesenteric arteries in diabetic animals for
the first time. On the other hand, although both ATP and
o,B-meATP generate dose-dependent relaxation responses in
both groups, these responses were found to be lower in the DM
group than those of C animals. In addition, these relaxation
responses to both ATP and o,3-meATP were completely
abolished in the presence of the P2X1 receptor antagonist. This
finding confirms that relaxation responses to both ATP and
o,B-meATP are predominantly mediated P2X1 receptor (20).

In our study, lower relaxation responses to ATP and o,3-meATP
occurred in the diabetes group compared to the control group
may be due to endothelial dysfunction common in diabetes (21).
Hyperglycemia, insulin resistance, oxidant stress, decreased
eNOS activity and NO bioavailability are the main factors in the
development of endothelial dysfunction in diabetes (21-23). By
stimulation of P2X1 receptors on endothelial cells release of
endothelial-derived relaxant factors such as NO, PGI2, EDHF,
has been shown before. Hence, diminished relaxation response
in the DM group may cause by the decrement of these vasodila-
tor mediators (18). Another aim of this study was to investigate
the pathways involved in the relaxation responses elicited by
P2X1. For this purpose, we examined the vascular relaxation
responses to a,f-meATP, a P2X1 receptor agonist, in the
presence of the endothelium-derived relaxant factor inhibitors
in the organ bath. As a result of these experiments, it was
determined that the relaxation responses to o,3-meATP
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completely disappeared in the C group in the presence of
L-NAME. However, inhibitors of other endothelium-derived
relaxant factors, PGI2 and EDHF, did not cause any changes in
the C group. In contrast to our results, another study supported
that P2X1-related relaxation response is mediated mostly by
EDHF in the mesenteric vascular bed of control animals (11).
We demonstrated in the present study no contribution of EDHF
to o,f-meATP mediated relaxation responses by using non-spe-
cific potassium channel blocker, TEA or KCa channel blocker,
APA. It has been shown that the expression of P2X1 receptors
decreases with age in vascular tissues (24). Therefore, these
conflicting results may arise from the age differences of the rats
that might cause altered receptor expression or signaling of
vascular tissues in these studies. In the DM group, the vasodila-
tion response created by o,f-meATP was inhibited not only with
L-NAME but also in the presence of INDO and APA. The effect
of TEA may not have been observed since it was a nonspecific
potassium channel inhibitor. These results, which we obtained
using K+ channel inhibitors, are compatible with the literature,
and it has been reported that changes in vascular KCa activation
occur in diabetes (25).

These results show that the NO, PGI2, and KCa pathways, all
contribute to the P2X1 receptor-mediated dilation response in
the STZ-induced diabetes rat model.

Although there is no similar study to compare the results of our
study, the differences in relaxation responses to ATP and
a,B-meATP, and the pathways they use, may be the cause of the
changes in the vascular purinergic signaling in DM. It has even
been suggested that these changes may contribute to diabetes
induced vascular disorders (12,26). Impairment of purinergic
receptor-NO signaling, altered purinergic receptor expression,
and/or changes in purinergic receptor sensitivity are among the
factors mediating endothelial dysfunction that occurs in diabe-
tes (26).

CONCLUSION

In our study using the second branch of the mesenteric artery,
a,B-meATP, the P2X1 receptor agonist caused relaxation in both
healthy and diabetic animals, but this relaxation response was
significantly reduced in diabetic conditions. Besides, the
endothelium-derived factors that mediate the relaxation
response were different in control and diabetic animals. While
only the NOS pathway contributes to the relaxation response in
control animals, in diabetic animals all three of the NO, PGI2,
and KCa channels have been shown to contribute to the P2X1
receptor-mediated dilatation responses. Considering all the
results of our study, it can be suggested that P2X1-mediated
vascular purinergic signaling changes in diabetes. However,
considering severe vascular complications accompany diabetes,
further studies are needed to elucidate vascular purinergic
signaling.
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Covid-19 Doneminde Saglik Hizmetlert
Meslek Yiiksekokulu Ogrencilerinin
Tamamlayici ve Alternatif Tip Kullanimmi

ABSTRACT

Objective:

This research was conducted to evaluate Health Services Vocational School Students use of
complementary and alternative medicine (CAM) methods against Covid-19.

Material and Methods:

This research was designed as a descriptive study. Data were collected from October 1st to
October 30th, 2021. A questionnaire form developed by the researchers following the literature
was used for data collection. The questionnaire was converted into an online form and delivered
to the participants. The IBM SPSS Statistics 22 program was used for data evaluation.

Results:

78% of the students participating in the study were female, and 22% were male. The mean age
was 20.81, and the standard deviation was 3.02. It was identified that the participants” monthly
income was between 1500-2000 YTL at a rate of 71%. 25% of the participants had Covid-19,
95% were vaccinated, 16% used CAM when they had Covid-19, 35% heard the of CAM on the
internet, complementary and alternative medicine use among those who took CAM training was
41%, vitamin D usage ranked first at a 59.1% rate, and those who received CAM training were
41%.

Conclusion:

The use of CAM of the participants during Covid-19 was 16%. It was observed that CAM use
was low, there was a positive change in the behaviors of those trained in CAM, and there was no
gender difference regarding CAM use.

Key Words:
CAM, University student, Covid-19

oz

Amag:

Bu calisma, Covid-19 enfeksiyonundan korunmak igin Tamamlayici ve Alternatif Tip (TAT)
yontemleri kullanimi agisindan, Saglik Hizmetleri Meslek Yiiksekokulu o6grencilerinin
yaklagimlarini degerlendirmek amaciyla yapildi.
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Gereg ve Yontemler:

Calisma, tanimlayict tipte planlandi. Veriler 1 Ekim-30 Ekim
2021 tarihleri arasinda toplandi. Veri toplamada, arastirmacilar
tarafindan literatiir dogrultusunda gelistirilen anket formu
kullanildi. Anket formu internet iizerinden katilimcilara
ulastirildi. Verilerin degerlendirilmesinde IBM SPSS Statistics
22 programi kullanildi.

Bulgular:

Arastirmaya katilan 6grencilerin %781 kadin, %22’si erkektir.
Yas ortalamast 20,81 ve standart sapmast 3,02 bulunmustur.
Katilimeilarin aylik gelir durumu %71 oraninda 1500-2000
YTL arast oldugu gériildii. Ogrencilerin %25’inin Covid-19
gecirdigi, %95’inin as1 oldugu, % 16 sinin Covid-19 gegir-
diginde TAT kullandig1, %35 inin TAT kavramini internetten
duydugu, TAT egitimi alanlarin i¢inde tamamlayici ve alternatif
ilag kullanimi % 41 oldugu, D vitamini kullaniminin %59,1
orantyla ilk sirada yer aldig1, TAT egitimi alanlarin %41 oldugu
bulundu.

Sonug:

Katilimeilarin Covid-19 hastaliginda TAT kullanim orani %16
olarak bulundu. TAT kullanim orani oldukga diisiik oldugu, tat
kullanim1 konusunda egitim alanlarin davraniglarinda olumlu
yonde degisim oldugu, TAT kullanimi bakimindan cinsiyete
gore bir farklilik olmadig: goriildii.

Anahtar Sozciikler:
TAT, Universite dgrencileri, Covid-19

INTRODUCTION

There is no denying the increase in using traditional methods to
protect health and reduce signs of disease in recent years. There
are many different traditional medicine practices and different
treatment methods related to them worldwide. These methods,
which have existed throughout the history of humanity, keep
strengthening and becoming more widespread (1).

Alternative medicine is used instead of scientific medicine
applications. On the other hand, complementary medicine uses
alternative medicine products and methods and the treatment
protocols of modern medicine. According to the World Health
Organization’s (WHO) definition of traditional medicine, it is
the whole of knowledge, skills, and practices based on theories,
beliefs, and experiences specific to different cultures, which are
used in the maintenance of health and the prevention, diagnosis,

improvement or treatment of physical and mental diseases (1-4).

The most preferred CAM methods are massage, acupuncture,
herbal products, cupping, acupressure (Shiatsu), yoga,
therapeutic touch, hydrotherapy, reflexology, bioenergy, music,
relaxation, imagination, and vitamin supplements (3-6).

Although alternative and complementary medicine concepts
differ, they are often used together. Complementary-Alternative
Medicine (CAM) consists of special medicine methods that use
natural substances and special solutions, different treatment and
exercise techniques to protect physical and mental health,
reconcile the person with themselves, their family, and their
environment to get to know themselves better. There is currently

no proven cure for Covid-19, although it has affected our
country and the whole world for approximately 1.5 years (6-8).
While the efficacy, safety, mode of action, quantity, and desired
physiological response expected from a drug are the most
important features in the modern treatment and drug concept,
“herbal medicines” are becoming increasingly popular world-
wide. More than 80% of the world’s population uses Comple-
mentary and Alternative Medicines (CAM). CAM is becoming
an increasing component in the US healthcare system, with 70%
of the population using it at least once and costing $34 billion a
year. Since the National CAM Center establishment, basic
science and therapeutic-based clinical studies on CAM have
significantly increased. The worldwide herbal medicine market,
including herbal products and raw materials, is projected to
grow by 5% to 15% per year. The world herbal medicine market
is estimated at $62 billion, and it is estimated to grow to $5
trillion by 2050. The global pharmaceutical market was valued
at $550 billion in 2004 and grew to $900 billion in 2008. Herbal
sources of immune-enhancing substances are consumed in
many countries to promote health, increase the body’s normal
resistance to infectious agents, and prevent and treat various
diseases. However, these drugs are sometimes sold under
inappropriate conditions without a license or approval. There is
not enough scientific evidence about the effectiveness of some
of these drugs (7-11).

This study was conducted to evaluate the approach of Health
Services Vocational School Students in using CAM to prevent
Covid-19.

MATERIAL and METHODS

This research was designed as a descriptive study. The universe
and sample of the study were made up of all of the students at
Bitlis Eren University Vocational School of Health Services.
Without selecting the study sample, volunteers were included in
the study. The population of the study consisted of 1200
students studying at Vocational School of Health Services. The
sample consisted of 550 students. Data were collected from
October Ist to October 30th, 2021. The “Survey Form” prepared
by the researcher in line with the literature was used for data
collection. The socio-demographic questions in the first part of
the questionnaire included the health vocational school
students’ age, gender, department, and monthly income. The
second part consisted of whether the students had chronic
diseases and whether they had Covid-19 or not. The third part
asked whether the students received training on complementary
and alternative medicines, if they heard about it (if so, from
what source), if they used this type of medicine (if so, which
one, why, and how frequently?), how much they spend on these
types of drugs monthly. The final section of the questionnaire
aimed to identify students views on descriptive and alternative
drug use. Participant answers were evaluated based on their
answers given on a 5-point Likert-type scale. The lowest score
that could be obtained is 0, and the highest is 5. An online form
was created via Google forms and sent to the participants
online. The incomplete answers were excluded from the evalua-
tion. This research complies with all the relevant national
regulations, institutional policies and is in accordance with the
tenets of the Helsinki Declaration. Consent was obtained from
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the participants, and has been approved by the Bitlis Eren
University Ethics Committee (approval number: 21/9-3 1064).

Statistical Evaluation

SPSS programs were used to evaluate the data obtained from the
research, and frequency distribution, average, and comparative
analyses were made. Chi-square tests were used to examine
whether there was a difference between students” CAM use,
depending on their gender, department, and whether they were
trained in CAM methods. An independent sample t-test investi-
gated the differences between complementary and alternative
drug use between those who had Covid-19 and those who did
not. Although the Kolmogorov-Smirnov normality test results
indicate that the variables are not distributed normally, because
of the Central Limit Theorem, the distribution of sample means
converges to a normal distribution as the sample size is
sufficiently large in both groups (sample size of those who had
Covid-19 is 136 and the sample size of those did not have
Covid-19 is 414). The t-test also investigated the differences
between students views who received and did not receive CAM
training on whether complementary and alternative drugs
protected Covid-19. The p<0.05 was considered statistically
significant in the comparisons.

RESULTS
78% of the students participating in the study were female, and
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Table III: The participants’ monthly income distribution

Monthly Income Number %
1500-2000 252 1%
2001-2500 2 8%
2501-3000 29 8%
3001-3500 11 %
3501-4000 5 1%
4001-4500 § 2%
4501-5000 8 2%
5001 and over 16 5%

Table IV. The distribution of the answers given by participants to various
questions

Which CAM medicines did you use?

Vitamin D 110 59.10%
Black cumin 38 20.40%
Calcium 15 8.10%
Zinc 6 3.20%
Propolis 6 3.20%
BI2 3 1.60%
Quercetin 3 1.60%
Herbal teas 1 0.50%
Ginkgo biloba 1 0.50%
Spraydin 1 0.50%
Vitamins 1 0.50%
Adder’s tongue 1 0.50%

If you use complementary and alternative medicines, what is the reason:

22% were male. The mean age was 20.81, and the standard [ didn’t think about it 146 56.20%
deviation was 3.02 (Table ). To be healthy % 36.90%
Habit 13 5.00%
0,
Table 1. Demographics of participants g Esf_:iﬂ;ﬁﬁﬂs: i gjg;:
Aoe [use B12 because I am vegan 1 0.40%
£ Due to my vitamin deficiency 2 0.80%
Average 20.81
Standard deviation 31.02 How often do yon use complementary and alternative medicines?
Once a year 104 47%
Once a month 48 22%
Gender Yo Once a week 2 10%
Female TR EVC[’}" dﬂ}' 24 11%
Twice a week or more 21 10%
Male 22%

The participants’ distribution according to the departments they
attend is given in the Table II. Table III shows the participants’
monthly income distribution and in Table IV the distribution of
the answers given by participants to various questions is given.
Table V and Table VI provide joint frequencies and relative joint
frequencies of CAM Training and Cam Usage variables.

Table II: Participants distribution according to the departments they attend

Department Number %
Anesthesia 51 11%
Child Development 88 19%
Disables Care and Rehabilitation 27 6%
Nursing 49 11%
First Aid and Emergency Aid 54 12%
Optician 24 5%
Pathology Laboratory Techniques 51 11%
Social Services 24 5%
Medical Imaging Techniques 30 6%
Elderly Care 64 14%
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How much do you spend on complementary and alternative medicines monthly?

Less than 50 YTL 160  73%
51-100 YTL 32 15%
101-150 yTL 8 4%
151-200 YIL 5 2%
201-250 yTL 3 1%
More than 251 YTL 12 5%
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Table IV. Continued

Have you had Covid-197

Yes 136
No 413

25%
75%

If you had Covid-19, how did you recover?

I was treated at home.
1 didn’t notice it.

I'was in intensive care.

I was treated at the hospital.

3%
19%
6%
2%

Have you had the Covid-19 vaccination?

Yes
No

521 95%
29 5%

Have you received training on compl

tary and alternative medicine?

Yes
No

34 6%
511 94%

If you had Covid, did you use any

tary and alternative medicine?

P

Yes
No

32 16%

1

64 84%

Did you hear about complementary and alternative medicine?

Yes
No

233 43%
312 57%

‘Where did you hear about

1
r

tary and alternative medicine?

Internet
Television
Social media
School
Family

Friend
Hospital
Newspaper
Workplace
Radio

Health worker
Books

Phone notification

122 35.30%
69 19.90%
58 16.80%
51 14.70%
16 4.60%
13 3.80%
5 1.40%
3 0.90%
3 0.90%
2 0.60%
2 0.60%
1 0.30%
1 0.30%

Table V: CAM Training ¥ CAM Usage Joint Frequency Table

CAM Usage

Yes No Total
CAM  Yes |14 20 34
Training

37 474 511
Total 51 494 545

Table VI: CAM Training *CAM Usage Relative Freguengrey Table

CAM Usage
CAM Training Yes |No Total
Yes 41% |59% |100%
No 7% | 93% | 100%

While complementary and alternative drug use was 41% among
those who received CAM training, this rate was 7% in the group
who did not receive training. This shows the importance of
receiving CAM training to increase the use of CAM.

There was no statistically significant difference at the 0.05 level
between the students’ views who received and did not receive
CAM training on whether complementary and alternative
medicine use protects from Covid-19 (z-value = -1,2271, p-val-
ue = 0.2198).

A t-test was used for independent groups to determine whether
there was a difference between the frequency of complementary
and alternative drug use in the group that had Covid-19 and the
group that did not. In the analysis of the answers given to the
question "I Yfrequently use complementary and alternative
medicines" according to the Likert scale, no statistically signifi-
cant difference was found between the groups.Cohen’s d effect
size value of the t-test was 0.328. This is a small effect size.
When the effect size was 0.3, the statistical significance level
was 0.05, the power of the test was 0.90, and the required
sample size was 469. The sample size in this study, 550, satisfies
this requirement. As a result of the t-test, a statistically signifi-
cant difference at the level of 0.05 was found between the
frequency of using complementary and alternative drugs among
students who had and did not have Covid-19 (z-value = 1.979,
p-value = 0.0478). Cohen’s d effect size of this difference was
small (Cohen’s d = 0.328).

DISCUSSION

In addition to scientific and modern medicine, there has been an
increase in traditional medicine, alternative medicine or
complementary medicine applications. In addition to being
widely used worldwide, their usage rate is higher in some world
countries (1,10). Many studies are conducted with various
groups on the subject in this context. In our study with universi-
ty students, 78% were female, and 22% were male. The mean
age was 20.81, and the standard deviation was 3.02. When the
income status of the participants is examined, it is seen that the
rate of students with 1500-2000 YTL income is 71%. When the
participation rates were examined according to their depart-
ments, it was identified that 19% were in child development and
14% in elderly care. 25% of the participants had Covid-19, 95%
had the Covid-19 vaccine, and 16% used CAM when they had
Covid-19.

The mean age in the study was 20.81. When similar studies are
examined, a positive relationship was found between age and
CAM use in students, and that CAM use increases with age.
Studies report that the age range of CAM use is 39-65 years.
Many studies show that CAM use is more common among
middle-aged and elderly groups. This situation supports the
directly proportional relationship between age and CAM use
(12-14).

In this study, the CAM usage rate was 16%. The usage rate of
complementary and alternative medicine for our country was
12.60% - 86.30% in similar studies when the literature was
examined. Oglaker Ilhan et al.’s study with university students
in 2018 determined that participants rate of using TCME (Tradi-
tional and Complementary Medicine Education) was 29%.
However, when the literature is examined, the rate of CAM use

2871



was moderate or high in similar studies. In the study conducted
by Solmaz and Altay with university students in 2019, the rate
of CAM use was 89.5%. Similarly, the frequency of CAM use
was 61.2% in Araz et al.’s 2012 study. In contrast, this was
50.0% in Sénmez et al.’s study (12, 15-18).

When the students were asked whether they had received CAM
training before, it was identified that 94% of the participants did
not receive any training. In a similar study, it was determined
that the students did not have sufficient knowledge about CAM
use, and in another study, 94.7% of the students reported that
they did not receive training on CAM (19). In this study, in
which the use of CAM was very low, the majority of the
students did not receive training on CAM methods, and the rate
of students CAM use was 59%. In the study, a statistically
significant correlation at 0.05 was found between CAM drugs
use and whether the student received training on CAM. This is
the importance of CAM education and the low usage rate due to
no CAM education.

When the source CAM knowledge was questioned, 35% of the
participants heard of it from the internet. There are many studies
in the literature with similar findings. Solmaz and Altay (2019)
reported that 55.9% of students had access to CAM information
via the internet. Similarly, Doganay et al., reported that 52.4%
of the students accessed CAM information via the internet. In
the same way, Acikgoz et al., suggested that 56.4% of the
students found information on CAM methods via the internet
(12,19,20).

To the question “Which CAM drug did you use most” 59.1% of
the participants reported that they used vitamin D, 20.4% black
cumin, and 8.1% used calcium-containing drugs. Similar
studies have been found in the literature. Doganay et al. found
that the use of supplemental vitamins was 24.0% among partici-
pants, and the usage rate of herbal treatment products was
21.4%. Barutgu et al., found that iron and vitamin D usage was
60.7% and 83.3%, respectively (19-22).

As to why the participants used CAM, 56.22% of the partici-
pants answered, “I didn’t think about it”, and 36.9% said it was
to be healthy. Similar studies have been found in the literature.
Yildirim et al., 2010 reported that most students found modern
non-medical treatments beneficial (23). Solmaz and Altay
(2019) stated that 67.6% of the participants reported using
complementary and alternative therapies because they found
them beneficial for health (12).

The study analyzed whether there is a relationship between
complementary and alternative drug use and gender, but no
statistically significant relationship was found between these
two variables. There are similar studies in the literature. In
Aktas’s study, no statistically significant difference was repor-
ted regarding the use of CAM by demographic characteristics
such as gender, class, educational status of parents, place of
residence, and the number of siblings (24-27).

Limitations of the study:

The study’s generalization is limited to university students
because it was conducted among a single unit of associate
degree health students in the East.
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CONCLUSION

The use of CAM of the participants during Covid-19 was 16%.
It was observed that CAM use was low, there was a positive
change in the behaviors of those trained in CAM. It is recom-
mended that the study be carried out with larger student groups,
whether regional or country-wide.

There are many studies on the use of CAM in the literature.
However, there was no study on Covid-19 and students use of
CAM. We believe that this study will contribute to the literature
in this respect.
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COVID-19 Pandemisi Sirasinda Saglik
Calisanlarinin Anksiyete ve Depresyon
Diizeyleri ve Iliskili Faktorler

ABSTRACT

Objective:

The aim of this study is to investigate the anxiety and depression levels of healthcare profession-
als during the COVID-19 pandemic and related factors.

Material and Methods:

The study group involved the doctors and nurses working in hospitals where COVID-19
patients were treated. An online questionnaire was used to assess the anxiety and depression
levels and associated factors. The questionnaire consisted of a socio-demographic section, Beck
Depression Inventory (BDI), and State-Trait Anxiety Inventory (STAI).

Results:

A total of 446 healthcare professionals participated in the study. The depression, state, and trait
anxiety scores were clinically significant in 18.6%, 60.5%, and 69% of the participants, respec-
tively. Being a woman, a nurse, prolonged exposure to COVID-19 news, and lack of physical
exercise were associated with higher anxiety scores. We also observed that younger age, lack of
physical exercise, prolonged exposure to COVID-19 news and a history of mental illness prior
to the pandemic increased the levels of depression and/or anxiety in healthcare professionals.

Conclusion:

Healthcare professionals face with high risk for impairment in psychological well-being during
the COVID-19 pandemic. The low rate of admissions for mental illnesses despite high rates of
anxiety and depression symptoms in our study suggests that the psychological support needs of
healthcare professionals should be taken into account during the pandemic.
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oz

Amag:

Bu ¢alismanin amaci, COVID-19 pandemisinde saglik ¢alisanlarinin anksiyete ve depresyon
diizeyleri ve iligkili faktorleri arastirmaktir.
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Gereg ve Yontemler:

COVID-19 pandemisinde saglik calisanlarinin anksiyete ve
depresyon diizeylerini ve iliskili faktorleri degerlendirmek igin
¢evrimici bir anket kullanildi. Caligma, COVID-19 hastalarinin
tedavi edildigi hastanelerde ¢alisan doktor ve hemsireleri iceri-
yordu. Anket sosyo demografik veriler, Beck Depresyon Envan-
teri (BDE) ve Durumluk-Siirekli Kaygi Olcegi'nden (DSKO)
olusuyordu.

Bulgular:

Calismaya toplam 446 saglik calisani katildi. Katilimeilarin %
18,6’ s1 klinik olarak anlamli sayilan depresyon puanlarina, %
60,5’1 klinik olarak anlamli sayilan durumluk anksiyete ve %
69,0’ 1 siirekli anksiyete puanlarina sahipti. Kadin olmak,
hemsire olmak, COVID-19 yaymlarina uzun siireli maruz
kalmak ve fiziksel egzersiz yapmamak, daha yiiksek anksiyete
puanlar ile iliskilendirildi. Bu ¢alismada, COVID-19 pande-
misinde daha gen¢ yasta olmanin, fiziksel egzersiz
yapmamanin, uzun sireli COVID-19 yayinlarina maruz
kalmanin ve pandemiden oOnce ruhsal bir hastaliga sahip
olmanin, COVID-19 pandemisinde saglik ¢alisanlarinda depre-
syon ve / veya anksiyete riskini arttirdigi saptanmistir.

Sonug:

COVID-19 pandemisi sirasinda saglik ¢aliganlari ruhsal iyilik
hallerinin bozulmasi agisindan risk altindadir. Calismamizdaki
anksiyete ve depresyon belirtilerinin oranlart ve bu oranlara
ragmen ruhsal sikintt nedeniyle doktor basvurusundaki
oranlarin azligt pandemi sirasinda saglik calisanlarmin
psikiyatrik destek ihtiyaclarinin dikkate alinmasi gerekliligini
kanitlamaktadir.

Anahtar Kelimeler:
COVID-19 pandemisi, Saglik caligsanlar1, Anksiyete, Depresyon

INTRODUCTION

In December 2019, many pneumonia-like cases of unknown
cause emerged in Wuhan, China, and then the causative agent
was determined to be a new type of coronavirus (1). The novel
coronavirus has been named SARS-CoV-2, and the disease it
caused as 'COVID-19' by the International Committee on
Taxonomy of Viruses (2). COVID-19, which transmits as an
airborne infection, has rapidly spread to other countries and has

been declared a pandemic by the World Health Organization (3).

It is predicted that the COVID-19 pandemic would continue to
affect the mental health of society in the future as it is at present
(4). Also, it has been reported that healthcare professionals
working with probable or definite COVID-19 patients in the
hospitals are more vulnerable to experiencing mental problems.
Thus, this group of workers has a high risk for developing a
stress response against being in close contact with the
SARS-CoV-2, being exposed to traumatic situations such as
death from COVID-19, and making difficult decisions during
the disease (5,6).

Stress causes mental problems, such as anxiety, depressive
symptoms, insomnia, denial, and anger, leading to disruptions in
the fight against COVID-19. Stress may also affect attention

and comprehension skills, as well as produce long-term effects
on the general well-being of employees. Therefore, it is import-
ant to protect and support the mental health of healthcare profes-
sionals for both effective pandemic containment and the
long-term well-being of the population (7).

Studies on the mental well-being of healthcare workers during
the COVID-19 pandemic are still in progress (8,9).

The aim of this study was to investigate the effects of the
COVID-19 pandemic on the mental well-being of healthcare
workers and related factors.

MATERIAL and METHODS

Study sample:

This cross-sectional study was conducted with the doctors and
nurses working in the city of Samsun hospitals, where
COVID-19 patients were treated/followed up. The healthcare
professionals were informed about the study and the voluntary
basis of participation. The participants in the study remained
anonymous. Institutional ethics committee approval from
Ondokuz Mayis University was obtained (OMU KAEK
2020/335, 12.05.2020).

Study protocol:

The questionnaire that consisted of three sections was sent to the
healthcare professionals using online sources. The introduction
part of the questionnaire form involved a detailed explanation of
the study. The subjects volunteered to participate in the study,
completed the rest of the questionnaire that consisted of three
sections. The first section of the questionnaire included the
socio-demographic data form. The second and third sections
involved the Beck Depression Inventory (BDI) and State
(STAI-I) and Trait Anxiety Inventory (STAI-II), respectively. A
total of 446 volunteers participated in the study.

Tools for Data Collection

Beck Depression Inventory (BDI):

The scale developed by Beck et al. was used to evaluate the
presence and severity of depressive symptoms (10). It is a
self-report scale including 21 items. The score may change
between 0-63. The cut-off score of the scale is 17, and higher
scores indicate the presence of clinically significant depressive
symptoms. The Turkish validity and reliability study for BDI
was conducted by Hisli et al. (11).

State and Trait Anxiety Inventory (STAI):

It was developed by Spielberger et al. in 1970 (12). It consists of
two scales, namely the State Anxiety Inventory (STAI-I) and
Trait Anxiety Inventory (STAI-II), each having 20 items. All of
the items are scored from 1-4, and higher scores indicate high
levels of anxiety. The validity and reliability study of its Turkish
translation was conducted by Oner et al. (13). Scores on both
scales range between 20 and 80. High scores indicate high
anxiety levels, and low scores indicate low anxiety levels. The
cut-off score of 40 is commonly recommended for determining
clinically relevant anxiety levels (14,15).
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Statistical analysis

All statistical analyses were performed with SPSS 25.0 package
program. The Kolmogorov-Smirnov and the Shapiro-Wilk test
were used to evaluate the normal distribution of the data.
Continuous variables were defined as mean + standard devia-
tion, median (minimum-maximum values), and categorical
variables were defined as number and percentage. Independent
samples t-test was used for independent group comparisons
when parametric test conditions were met, and the Mann-Whit-
ney U test was used otherwise. We used the Spearman correla-
tion analysis to analyze the relationships between continuous
variables. We used Binary Logistic Regression models to
determine risk factors. Statistical significance was accepted to
be p<0.05.

Ozturk Atkaya N. et al. PNGRVEBSPLIPERIE))

RESULTS

Our study was conducted with 190 doctors and 256 nurses (total
number: 446). The number of female and male participants was
271 (60.8%) and 175 (39.2%), respectively, and the mean age
was 36.94 + 8.7 years. The number of participants who worked
in close contact with COVID-19 patients was 302 (67.7%)
(Table I). Descriptive information for psychiatric symptoms in
the general sample is presented in Table II.

When the mean depression scores of the participants in our
study were examined, we found that 198 (44.4%) participants
had depressive symptoms (BDI score 10<), while 83 (18.6%)
had clinically significant depression (BDI 17<). There was no
statistically significant difference according to gender (p>0.05).
The mean BDI scores of nurses were found to be statistically
significantly higher than that of the doctors (p = 0.001). The
other groups with significantly higher mean BDI scores were
those who received mental treatment before the pandemic (p =
0.001), those who did not exercise regularly (p = 0.0001), and
those who were exposed to COVID-19 news for more than 1
hour a day (p =0.0001) (Table I).

Table I. Relationship between sociodemographic/occupational characteristics of participants and scores of BDI, STAI-1, and STAI-II.

BDI STALI STAIII
Woman (=271} 10,63 + 8.52 43.83 + 10.62 4433+ 822
Gender
Man (n=175) 044 £875 4161 +11.41 4197 + 825
Inter group p 0.061 (z=1.871} | 0.036(=2.101) | 0.0001(z=-3.615)
Physician (n=190) 8.61 £ 7.66 41432107 4244 £ 887
Occupation Nurse {1=256) 1132+ 9.11 441 +11.06 4412+ 78
Inter group p 0.001 (z=3.244) | 0.011 {=-2.557) | 0.002 (z=-3.048)
No (n=144) 10.24 + 8.49 42.53 £ 10.63 4352+ 829
Working in close contact with COVID-19 patients | yeq (1=302) 10.13 + 8.7 4317 £ 1115 4335+ §.32
Inter group p 0.768 (z=0.295) | 0.567 (=-0.573) | 0.692 (z=-0.397)
No (n=281) 11.6 £9.09 4452 £11.13 4455 £ 8.42
Doing physical exercise at home or not Yes (n=165) 772 £7.14 403 +10.21 4145+ 7.74
Inter group p 0.000 1(z=-4.858) | 0.0001 (=3.991) | 0.0001 (z=-3.706)
Less than 1 hour 798 +7.96 39.99 + 10.84 4201483
Exposure time to COVID-19 publications More than 1 hour 11.56 + 873 44,56 + 10.63 4429+ 5.2
Inter group p 0.0001 (z=4.929) | 0.0001(z=4.597) | 0.006 (z=-2.725)
No (n=398) 9.63 £8.16 42,61 £10.71 42,85 £ 8.02
Having psychiatric disorder prior pandemic Yes (n=48) 14.63 + 10.85 45.83 +12.74 4796 + 922
Inter group p 0.001 (z=3.188) | 0.144 (z=1.459) | 0.0001 (z=-3.552)
No (n=431) 10,11 £ 872 4293 +11.04 43.36 £ 8.38
With mental distress during a pandemic Yes (n=15) 118 +4.74 4387 £9.21 4467 £ 547
Inter group p 0.096 (z=1.665) | 0.592 z=0.536) | 0297 (z=-1.042)

80: Standard Deviation; Med: Median; Min —mac: Minimum — macimun values, STAI: State-Trait Anciety Inventary-f STAI: State-Trait Anciety

Inventory-ll  BDI: Beck Depression Inventory

Considering the STAI mean scores of the participants, 60.5% (n
= 270) had state anxiety scores considered to be clinically
significant and 69% (n = 309) had trait anxiety scores consid-
ered to be clinically significant. Although there were clinically
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significant trait and state anxiety, mean scores in all variables,
women (p = 0.036 for STAI-I, and p = 0.0001 for STAI-II),
nurses (p = 0.011 for STAI-L, and p=0.002 for STAI-II), those
who didn’t exercise regularly (p = 0.0001), and who were
exposed to COVID-19 news longer than an hour a day (p =
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0.0001 for STAI-I, and p = 0.006 for STAI-II) had statistically
significantly higher scores.

The trait anxiety level was found to be significantly higher in
those with mental illness before the pandemic compared to
those without prior mental illness (p = 0.0001) (Table I).

Table II. Mean scores of STAI-I, STAI-II and BDI scales in the general sample.

Mean + SD Med (min - max)
STALI 42.96 +10.98 43(20-79)
STAIII 434 #83 43(22-179)
BDI 10.17 +8.62 8(0-47)

SD: Standard Deviation; Med: Median; Min — max: Minimum — maximum values. STAI-I' State-Trait
Anxiety Inventory-I STAI-II: State-Trait Anxiety Inventory-II BDI: Beck Depression Inventory

When the multivariate model, which was obtained from univari-
ate models in logistic regression was examined, it was found
that young age, long exposure times to COVID-19 news, lack of
regular exercise, and mental illness prior to the pandemic were
significant risk factors. Exposure to COVID-19 news for long
hours and lack of regular exercise were risk factors for clinically
significant state anxiety scores. Young age, lack of regular
exercise, and a mental illness prior to the pandemic were signifi-
cant risk factors for clinically significant trait anxiety scores
(Table III).

Univariate Models Multiple Models
955 O for QR 95% O for QLR
P QR P OR
Dependent i
Variable Independent Varinble Lower Upper Lower | LUpper
Age oo | a9 | 09 oags | 0008 | 097 oo [ Loos
Gender {Weaman) oo | 175 | a3 294 0.47 1.25 | oagz | 2203
Masital status {Married} 03z | a77 | 04w | 1Lz
Living with chikiren ar eklerly persan 0419 114 LAET 1LETE
Cccupation {MNurse) o008 | 207 | Lms | xame | oomr [ L7e | oes2 | nzas
Wadking in chise contect with COVID-19 =
- patients [Yes) o835 | Los | sz | L7
{17 and more}
Having a dizgnasis of COVID-19 [ N T I S 9.9x2
Expovors ficeio OOVID-1E publicfioc o0 | 251 [ res | aze | aom | zw | rev | 5@
{mmuare than 1 hourh
Daing physical exerciseat home (Map goos [ 21 | 1215 | zes | oonn | 17 |oess | aze
With menial distress during a pandemic .
. . : ) o888 | 11 | ome | o7
Table III. Risk Factors for Depression and o apply for a dactor (e}
Anxiety Identified by Multivariable Logistic Paychiatric disarderprior o pendemic (Yes) | 0000 [ 307 [ La18 | Sea | oes | 238 | 1128 | S0
Regression Analysis. A ol | Gos | o Liie
Gender {Waman) oo | 1es | 1o | 2175 | o2s | 132 | ass | 208
Masital statns {Married 022 13 | oss4 | 197
Living with chikdrenar eMarly persan ows | 183 | Lo 2261 | on? | ran [oos [ 2i6s
Occupation {MNurse) wos | 1L 1 2158 | o7ss | Lo | oee | Less
Wadking in chise cantact with COVID-19 =
rirs patients (Yes) 0808 | 105 | a0 1.577
{40 mnd morey
Having a dizgnasis of COVID-19 098 [ o9 | ol 591
Fuxpmamn fironfes LCATTH-15 publioetion oom | Les | Lz | 2919 | ool [ L9 | 131 | ro2
{meare than 1 hourd
Diaing physical exerciseat home (Ma) oo | 155 | oLmes | zzee | 0w 13 | osm | 2046
With mental distress during a pandemic 1
1o apty fom o clocton (¥es) o6z | 132 | sz | no1s
Psydhiatric disarder prior to pandemic (Yes) 0768 11 0591 235
Age 000 | a9 | oo | o9@ | 0127 | 097 | o9 | Loo7
Gender (Waman) ooz | 18 | 1M 2352 | omd | Low | os [ oLeas
Masital status {Married} 071 | Lw | asss | Less
Living with chikdrenar ekarly persan oo | Ls | Los 232 0.0z 17 |07 | 5164
STALD Cccupation {Murse) o005 | 17 | 114 | zesz | s [ Los | as? | Lo2s
{0 and more) 5 Ba s N =
“-a:li:mg u:clasecmu:ﬂmﬁL'U'\-ID 19 0,296 125 o La1g
patiens {Yes)
Having a dizgnasis af COVID-19 065y | 066 | 01e | 400
Exposure timeto OOVID-19 publications .74 ] 0847 Laz1
{meare than 1 howur)
Doing physical exerciseat hame (Mah aom | L7 | Luas | 2e07 | ams | L |ovst | z2as
With mental distress during a pandemic -
0 apply fox = dercion (Yo} 07 | L& | asn 6.501
Paychiatric disarderprior o pandemic (Yes) | 0008 | 427 | 1&s2 | 117 | oma | ss2 | Las | 21473

Po00S statistically signifcant effeat; OLR - Odds Rago: C.J1: Confadence fntervall Binary Logistic Regression STA: Sraw-Tai Andey

Tventory- STAS-11: Srate -Trai Andeyy fmventory-1if B0 Beck Depression fnmvenrary
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DISCUSSION

The first COVID-19 case in Turkey was detected on March 11.
Many measures have been taken by the Ministry of Health to
prevent the spread of the COVID-19 outbreak. In addition,
measures to protect and improve mental health, such as the
establishment of psychological support lines, have also been
established (16).

A study conducted on the effects of COVID-19 on the mood of
healthcare workers in China with doctors and nurses working in
hospitals with a COVID-19 clinic showed that 50.4% and
44.6% of the participants had depression and anxiety symptoms,
respectively (17). A study conducted in Turkey showed that
64.7% of the physicians had depressive symptoms, 51.6% had
anxiety, and 41.2% had stress-related symptoms (9).

The rates of depressive and anxiety symptoms in our study that
indicated the importance of the possible effects of the
COVID-19 pandemic on the mental well-being of healthcare
workers were in line with other studies. In our study, despite of
the clinically significant depression and anxiety rates (based on
the BDI and STALI scores), the rate of the people who visited a
doctor for mental distress complaints during the pandemic is
only 3.36%. The observed low rate of healthcare workers who
visited a doctor for mental distress reveals the critical need for
psychiatric support to healthcare workers during the pandemic.

In a study conducted during the previous SARS epidemic, it was
stated that anxiety and fear prevailed in the early stages of the
pandemic, and depression and post-traumatic stress symptoms
prevailed in the long term (18). We found higher levels of
anxiety than depression which might be due to the fact that our
study was conducted at an earlier period of the pandemic.

The fact that the depression and anxiety scores of nurses were
found to be significantly higher than physicians in our study is
consistent with the literature (17). However, the logistic regres-
sion analysis demonstrated that being a nurse did not have an
increasing effect on the risk of depression and anxiety while
being younger increased the risk, which might be due to the
significantly younger mean age of nurses in the study compared
to that of the physicians (p = 0.0001). This might be attributed
to less duration of professional experience.

During a pandemic, people seek fast and reliable information.
The media can have a positive and an adaptive effect on mental
health; on the other hand, it can increase anxiety by disseminat-
ing news filled with risk messages and negativity (19). Anxiety
and uncertainty can increase media exposure and stress, result-
ing in a vicious cycle that is difficult to break (20).

In this paper a relationship was found between longer periods of
exposure to COVID-19 news and high depression and anxiety
scores. Prolonged exposure to the news of COVID-19 may
cause increased symptoms of depression and anxiety in health-
care professionals, on the other hand healthcare professionals
who already have high anxiety levels may follow news sources
more closely in order to reduce their anxiety.

It has been reported that physical activities, which are
exercise-based interventions, were effective as independent or
adjunctive treatments to reduce anxiety symptoms and reduce
symptoms in trauma and stress-related disorders such as in
patients with post-traumatic stress disorder (21-23).
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A meta-analysis conducted to determine the effectiveness of
exercise in treating depression reported that exercise had a
moderate effect in reducing depressive symptoms in adults (24).
These findings are consistent with the significantly lower
depression and anxiety scale scores of those who exercise
regularly than those who do not. These findings suggest that
physical exercise is one of the protective factors for mental
health in the pandemic.

There are advantages and disadvantages of our study being
conducted through an online survey. Since it is a self-report
scale, there are no results for the clinical evaluation by the
clinician. However, it has provided the opportunity to reach
more people than might be available through face-to-face
interviews. One of the limitations of our study is the limited data
on working conditions and hours of occupational groups. Since our
study is a cross-sectional study, the long-term psychological effects
of the pandemic on healthcare workers couldn't be evaluated.

CONCLUSION

In this study, considering the anxiety and depression levels of
healthcare workers, they were at risk for anxiety and depression
during the pandemic process. However, we found that being at a
younger age, long periods of exposure to COVID news, having
mental illness prior to the pandemic, and lack of regular physi-
cal exercise increased the risk of depression and / or anxiety.
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Tip 1 Diyabetli Adolesanlarda Diyete Uyum
Durumu ile Diyabulimia Riskinin HbAlc
Diizeyine Etkisi

The Effect of Diet Compliance and Diabulimia
Risk on HbAlc Levels in Adolescents with

Type-1 Diabetes

oz

Amag:

Diyabulimia riski yiiksek olan ve diyabetik diyet tedavisine uymayan bireylerin metabolik
kontroliin 6nemli bir gostergesi olan HbAlc degerinin yiiksek seyrettigi diisiiniilmektedir.
Calismamizda Tip 1 diyabetli ad6lesan bireylerin diyete uyum durumunun ve diyabulimia
riskinin saptanmasi ve bunlarm HbAlc diizeyine etkisinin incelenmesi amaglanmustir.

Gerecg ve Yontemler:

Calisma; 9-18 yas aras1 Tip 1 diyabetli, 54’1 kiz ve 22’si erkek olmak iizere toplam 76 addlesan
ile ytriitilmiistiir. Katilimcilara; genel bilgiler, antropometrik ol¢iimler, beslenme durumu ve
diyabulimia riskine (Diyabette Yeme Sorunlart Anketi) dair sorulari igeren anket gevrimici
yontemle uygulanmigtir. Elde edilen veriler SPSS 26.0 programi ile analiz edilmistir.

Bulgular:

Aragtirmada HbA ¢ diizeyi %7 ve altinda olan bireylerin %50’si diyetine daima uymakta, %25’
bazen uymakta, kalan1 da uymamaktadir. HbAlc diizeyi %9 ve iizeri olan bireylerin ise yarisi
diyabetik diyetlerine uymamakta ve diger yarisi ise diyete bazen uymaktadir. Diyabetik diyet
uyumu ile HbAlc diizeyleri arasinda istatistiksel olarak negatif yonde anlamli bir iligki saptan-
mustir (p=0,039). HbAlc diizeyi %9 ve iizerinde olan katilimcilarin Diyabette Yeme Sorunlari
Anketi ortalama puani (33,7+13,1) anlamli olarak HbAlc diizeyi %8 ve altinda olan
katilimcilarin ortalama puanindan yiiksektir.

Sonug:
Tip 1 diyabetli addlesan bireylerde diyete uyumun zayif olmasi ve diyabulimia riskinin yiiksek
olmasi HbA 1¢ seviyesinin yiiksek seyretmesine sebep olmaktadir.

Anahtar Sozciikler:
Tip 1 diyabet, Diyabulimia, Diyet, HbAlc

ABSTRACT

Objective:

It is proposed that individuals with a high risk of diabulimia and who do not comply with diabetic
diet treatment have a high HbA1c value, which is an important indicator of metabolic control. In
our study, it was aimed to determine the diet compliance status and diabulimia risk of adolescents
with Type 1 diabetes and to examine their effects on HbAlc levels.
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Material and Methods:

Study was conducted with a total of 76 adolescents (54 girls and
22 boys) aged 9-18 with Type 1 diabetes. To the participants; the
questionnaire, which included questions about general informa-
tion, anthropometric measurements, nutritional status and
diabulimia risk (Diabetes Eating Problem Survey-Revised) was
applied online. The obtained data were analyzed with the SPSS
26.0 program.

Results:

In the study, 50% of individuals with HbAlc level 7% and
below always, 25% sometimes and the rest never adhered to
their diet. While half of individuals with HbAlc level of 9%
and above did not follow their diabetic diet the other half
seldom did. A statistically significant negative correlation was
found between diabetic diet adherence and HbAlc levels
(p=0.039). The Diabetes Eating Problems Questionnaire mean
scores were significantly higher (33.67+13.31) in the subjects
with an HbAlc level of 9% and above than those with HbAlc
levels of 8% and lower.

Conclusion:
Poor dietary compliance and high risk of diabulimia in adoles-
cents with Type 1 diabetes is related with high HbAlc levels.

Key Words:
Type 1 diabetes, Diabulimia, Diet, HbAlc

GIRIS

Tip 1 diyabet, pankreasin insiilin iireten beta hiicrelerinin
yikimina bagli olarak mutlak insiilin yoklugu ve buna bagh
hiperglisemi ile seyreden, otoimmiin veya otoimmiin digi
etmenlerden kaynaklanan kronik bir hastaliktir. Yagamin
devami i¢in dmiir boyu eksojen insiiline ihtiya¢ duyulmasi Tip 1
diyabeti diger diyabet tiirlerinden ayiran en temel faktordiir. Her
yasta tani konulsa da ¢ogunlukla ergenlik doneminde ortaya
cikmaktadir (1). Baslica tedavisini insiilin replasmani, egzersiz
ve tibbi beslenme tedavisi olusturmakta ve tedaviye uyumun
kotii olmast metabolik kontroliin gdstergesi olan HbAlc diize-
yinin yiiksek seyretmesine neden olmaktadir (2,3). Basli bagina
kritik fizyolojik ve psikolojik degisimlerin yasandig1 bir siire¢
olan addlesan donemde diyabet tanist almak, bu dénemi daha
karmasik hale getirmekte ve zorunlu diyabet yonetimi birey-
lerde yiik olusturmaktadir (4). Dogru bir diyabet yonetimi igin
bireyler; 6miir boyu beslenme aligkanliklarini diizenlemek,
diyet listelerine uymak, uygun besin secimi yapmak, besin
etiketlerini okumak, &giinlerin zamanina ve miktaria dikkat
etmek, karbonhidrat sayimi1 yapmak ve kan sekerini izlemek
zorundadir. Tiim bunlar diyabetli bireylerin siirekli yiyeceklere
odaklanmasina ve zihinsel olarak beslenmeyle ve kilo kontrolii
ile mesgul olmasina sebep olmaktadir. Bununla beraber diyabe-
tin kronik bir hastalik olmast ve 6miir boyu insiilin tedavisi ve
yasam tarzi degisikligi gerektirmesi de bireylerin kaygi diize-
yinin artmasina ve bozulmus yeme davraniglari gelistirmesine
neden olmaktadir (5-7). Tip 1 diyabetli bireylerin genellikle tani
oncesi idrarla glukoz kaybi, lipoliz ve protein katabolizmasimin
artigina baglt olarak hizla kilo kaybettigi goriilmektedir. Tani

sonrasinda insiilin tedavisiyle birlikte bireylerin kilo almaya
baslamasinin endiseye yol actig1 ve yeme bozukluklar ya da
bozulmus yeme davranislarina neden olabilecegi bildirilmistir
(8). Bir kilo verme stratejisi olarak insiilin dozunu azaltma veya
atlama, diyabete 0zgii bozulmus yeme davranisi olarak kabul
edilir ve bu durumun gorilme sikligi %5-%40 arasindadir.
Heniiz DSM-5 (Ruhsal Bozukluklarin Tanisal ve Istatistiksel El
Kitab1)’te tanimlanan bir yeme bozuklugu olmasa da 1970’li
yillardan itibaren diyabet ve bozulmus yeme davranisi arasinda
iliski fark edilmis ve bu sekilde “diyabulimia” terimi kullanil-
maya baglanmistir (6). Bozulmus yeme davranisina sahip olan
Tip | diyabetlilerde; kotiilesmis metabolik kontrol ve buna bagh
komplikasyonlarin bozulmus yeme davranisina sahip olmayan-
lara gore daha erken basladig bildirilmistir (9,10). Diyabulimia,
diyabetliler arasinda yaygin olan bir bozulmus yeme davranisi
olsa da bu konuda yapilan ¢aligmalar yetersizdir. Tip 1 diyabetli
bireylerde saglikli akranlarina gore bozulmus yeme davranist
riskinin daha fazla olmasi ve bu riskin diyabetli bireylerde ciddi
komplikasyonlara yol agmasi endise vericidir (8,11).

Bu ¢aligmanin amacit Tip 1 diyabetli adolesanlar diyabetik
diyete uyum durumunun ve diyabulimiya riskinin HbAlc
diizeyine etkisinin incelenmesidir.

GEREC ve YONTEMLER

Bu calismada 15.06.2021-15.07.2021 tarihleri arasinda Tip 1
diyabet tanili 9-18 yas arasinda 54’ kiz, 22’si erkek olmak
iizere ¢aligmaya katilmay1 kabul eden toplam 76 adélesan birey
sosyal medyada bulunmus, anket formlar1 ayni platformda
uygulanmustir. Adolesanlarin genel 6zellikleri, antropometrik
6lciimleri, diyabulimia riskini gosteren Diyabette Yeme Sorun-
lar1 Anketi (Diabetes Eating Problem Survey-Revised,
DEPS-R) ¢evrimigi anket yontemiyle elde edilmistir. Uygula-
nan anket formu addlesanlarin sosyodemografik o6zellikleri
(yas, cinsiyet, diyabet tani yasi), sosyoeckonomik durumlari
(anne ve babanin ¢alisma durumu, gelir diizeyi) ile ilgili verileri
icermektedir. Uygulanan anket formu addlesanlarin viicut
agirhg (kg), boy uzunlugu (cm), viicut kiitle indeksi (VKI)
(kg/m?) degerlerine ait bilgileri igermektedir. Yasa gore boy ve
VKI persentil degerlerinin siniflamasi Neyzi ve ark., persentil
referans degerleri tablosuna goére yapilmistir (12). Markowitz ve
ark., tarafindan ergen bireyler i¢in 16 soru olarak revize edilen
DEPS-R diyabette bozulmus yeme davraniglarini saptamak igin
kullanilmaktadir (13). Bu anketin kesme puani 20’dir ve alinan
puanin 20 ve iizeri olmasi durumunda diyabetli bireyde bozul-
mus yeme davranisi oldugunu gosterir. Altili likert skalasina
(O=higbir zaman, I=nadiren, 2=bazen, 3=sik, 4=¢ok sik,
5=daima) gore degerlendirilen anket 10 dakikadan daha kisa
stirmektedir. Tiirk cocuk ve ergenler i¢in bu 6lgegin gegerlilik
ve giivenilirligi Altinok ve ark., tarafindan yapilmistir (14).

Istatistiksel Analiz

Calismada istatistiksel programlardan olan SPSS 26.0 (Statisti-
cal Package for the Social Sciences) kullanilmistir. Verilerin
¢oziimlenmesinde frekans, yiizde, aritmetik ortalama, standart
sapma, minimum ve maksimum gibi tanimlayici istatistiklerden
faydalanilmistir. Verilerin analizinde parametrik testlerden
faydalanilmistir. Kategorik iki grubun iliski analizinde ki-kare
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iliski testi, bagimsiz iki grubun ortalamalari karsilagtirilmasinda
bagimsiz Orneklem t testi, ikiden fazla bagimsiz grubun
karsilastirilmasinda ~ One-way ANOVA  testi  sonucu
kullanilmigtir. ANOVA testi igin varyans homojenligi igin
Levene testi ve grup farkliliklart i¢in ise varyans homojenligi
saglantyorsa (p>0,05) Tukey HSD, varyans homojenligi saglan-
miyor ise (p<0,05) Tamhane ¢oklu karsilastirma testi
kullanilmugtir. Tim test sonuglari 0,05 anlamlilik diizeyinde
degerlendirilmistir.

Etik Onam:

Istanbul Medipol Universitesi Girisimsel Olmayan Klinik
Arastirmalar Etik Kurulu tarafindan 17.06.2021 tarihinde yazili
izin alinmistir (Calisma sayisi: E-10840098-772.02-2863, Karar
numarasi: 638). Tim katilimcilardan Helsinki Deklarasyonuna
gore prosediirlerden Once yazili bilgilendirilmis onam
alinmistir. Calisma, Arastirma ve Yayimn Etigine uygun olarak
yapilmustir.

BULGULAR

Calismaya dahil edilen ve yaglart 9 ile 18 arasinda degisen
toplam 76 Tip | diyabetli bireyin 54’1 kiz, 22’si ise erkektir.
Katilimcilarm %14,5’1 9-10, %42,1°1 11-14, %30,2°si 15-17,
%13,2’si ise 18 yas grubundadir. Addlesanlarin yaridan
fazlasinin annelerinin ev hanimi oldugu (%060,5), babalarmin
%26,4’linlin is¢i, %22,3’linlin memur, %9,4’liniin emekli,
%5,3’lintlin issiz ve %26,8 diger meslek gruplarina dahil oldugu
goriilmektedir. Ailelerin aylik gelir diizeyleri %3,9unun 2000
TL ve alt1, %44,7’sinin ise 5000 TL ve iizeridir. Addlesanlarin
%5,3’linlin diyabet tan1 yas1 1-2 yil, %7,9’unun 3-5 y1l arasinda,
%40,7’sinin 6-10 y1l arasinda ve %46,1’inin ise 10 y1l iizerinde
oldugu goriilmektedir.

Katilimeilarin yasa gore VKI degerlerine bakildiginda; %9,2si-
nin ¢ok zayif, %10,5’inin zayif, %50’sinin normal, %25’inin
hafif sisman, %5,3’liniin ise obez oldugu goriilmektedir.
Katilimetlarin %35,3iinlin yasa gore boyu c¢ok kisa (bodur),
%35,3’tinlin kisa, %63,2’sinin normal, %13,2’sinin uzun ve
%13,2’sinin yasa gore boyunun ¢ok uzun oldugu goriilmektedir.
Arastirmada katilimcilarin  toplam  %42,1’inin  diyabetik
diyetine daima uyduklari, %35,5’inin bazen uyduklari, %22,4’
iiniin ise diyabetik diyet uygulamadiklar1 goriilmiistiir. Yas
gruplari ile diyabetik diyete uyum durumu arasinda anlamli bir
iliski saptanmamustir (p=0,929) (Tablo I).

Tablo I: Addlesanlarin yas gruplarina gore diyabetik diyete uyum durumlarinimn
dagilimu.

Yag gruplar
9-10 11-14 | 15-17 18 Toplam
X p
(n=11) | (n=32) | (n=23) | (n=10) | (n=T6)

n| % |n| % |n| % |n|%|n|%

Diyabetik|  gic | 1{9,1|8[250]5 |21,7] 3 |30,0]17]22,4
diyete
Bazen |4 |36,4[11[344]9 [39,1] 3]30,0[27]355] 1 594| 0,029
uyum
Daima | 6 |54,5|13|40,6| 9 |39,1| 4 |40,0{32 |42,1
durumu
1298
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Arastirmada katilimeilarin %57,9’unun HbAlc diizeyi %7 ve
alti, %34,2’sinin %8, %7,9’unun ise %9 ve iizeridir. Yas
gruplari ile HbAlc diizeyleri arasinda anlamli bir iligki saptan-
mamistir (Tablo II).

Tablo II: Adélesanlarin yas gruplarima gére HbA Ic¢ dagilimu.

Yasg gruplan
9-10 11-14 | 15-17 18 Toplam
X p
(n=11) | (n=32) | (n=23) | (n=10) | (n=76)
n{%|n| % | n|%|[(n|%|n|%
7ve alti 6 |54,5|20(62,5|12|52,2| 6 (60,0(44|57,9
HbAlc
8 4 136,4| 9 (281] 9 |39,1| 4 |40,0| 26 (34,2|1,815|0,936
(%)
9vetigeri | 1913 (94|2|87|0/(00|6]79

Arastirmada HbAlc diizeyi %7 ve altinda olan bireylerin
%>50’sinin diyetine daima uyduklart ve %25’inin ise bazen
uyduklar1 goriillmiistiir. HbAlc diizeyi %8 olan katilimcilarin
ise %50’sinin diyabetik diyetlerine bazen uyduklari, HbAlc
diizeyi %9 ve {izeri olan bireylerin ise %50’sinin diyabetik
diyetlerine uymadiklari ve %50’sinin ise diyete bazen uyduklar1
goriilmektedir. Diyabetik diyet uyumu ile HbAlc diizeyleri
arasinda istatistiksel olarak anlamli bir iligki saptanmistir
(p=0,039) (Tablo III).

Tablo III: Adolesanlarin diyabetik diyete uyumu ile HbA lc diizeyi arasindaki iligki.

HbA lc seviyesi (%)
Diyabetik diyete 7 ve alti 8 9 ve iizerinde
2
X P
uyum durumu (n=44) (n=26) (n=6)

n % n % n %
Uymam. 11 25,0 3 11,5 3 50,0
Bazen uyanm. 11 25,0 13 50,0 3 50,0 | 10,066 0,039
Daima uyarim. 22 50,0 10 38,5 0 0,0

*p=0,05

Arastirmada, addlesanlarin DEPS-R puanlarinin yas gruplarina
gore tek yonlii varyans analizi ile degerlendirildiginde, DEPS-R
ortalama puanlar1 kiz (p=0,304) ve erkek (p=0,203) bireylerin
yas gruplar1 arasinda anlamli farklilik gostermemektedir

(Tablo 1V).

Tablo IV: Yas ve cinsiyete gére DEPS-R puan dagilimi.

DEPS-R puam simiflamast
=20 puan <20 puan
Yas
Erkek Kiz Erkek Kiz
gruplan

n Yo n Yo n % n Yo
9-10 0 0,0 1 4,0 4 28,6 6 20,7
11-14 7 875 8 32,0 9 64,3 8 27,6
15-17 1 12,5 13 52,0 0 0,0 9 31
18 0 0,0 3 12,0 1 7,1 6 20,7
Toplam 8 100 25 100 14 100 29 100
Xz 7,616 8,878
P 0,055 0,031"

*p<0,05
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Arastirmada DEPS-R puani 20 ve iizerinde olan addlesanlarin
cinsiyetleri ile yas gruplar1 arasinda anlaml bir iliski saptan-
mamistir (p=0,055). DEPS-R puan1 20 altinda olan addlesan-
larin cinsiyetleri ile yas gruplar arasinda anlamli bir iliski
saptanmistir (p=0,031). Yirmi puan altinda en fazla kisi sayist
orani 11-14 yas erkek grubunda goriilmektedir (Tablo V).

Tablo V: Addlesanlarin yas ve cinsiyete gére DEPS-R puan dagilimi.

DEPS-R puant siniflamasi
=20 puan <20 puan
Yas
Erkek Kiz Erkek Kiz
gruplar

n % n % n % n %
9-10 0 0,0 1 4,0 4 28,6 6 20,7
11-14 7 87,5 8 32,0 9 64,3 8 27,6
15-17 1 12,5 13 52,0 0 0,0 9 31
18 0 0,0 3 12,0 1 7.1 6 20,7
Toplam 8 100 23 100 14 100 29 100
Xt 7,616 8,878
P 0,055 0,031°
*p=0,03

Arastirmada DEPS-R ortalama puanlar1 ile HbAlc gruplar
arasinda anlamli bir farklihik goriilmistir (F(2, 73): 4,756).
Grup varyanslarimin homojenligi Levene testi ile test edilmis ve
varyanslarin homojen dagildig: tespit edilmistir. Gruplar arasi
farkliligin hangi HbAlc diizeyi arasinda oldugunu tespit etmek
icin yapilan Tukey HSD testi sonuglarina gore, HbAlc diizeyi
%9 ve iizerinde olan ¢ocuklarin DEPS-R ortalama puani
(33,67+13,31) anlaml olarak HbAlc diizeyi %7 ve altinda ve
%38 diizeyinde olan addlesanlarin ortalama puanindan yiiksek
oldugu goriilmektedir (Tablo VI).

Tablo VI: Adolesanlarin DEPS-R puani ile HbA lc diizeyi arasindaki iliski.

DEPS-R
F P
N Ort. 488
7 ve alti 44 [18,09+12,51
HbAlc seviyesi
8 26 20,6549,55 4,756 0,011"
(%)
9 iizerinde 6 33,67413,31
*p<0,03
TARTISMA

Bu calismada Tip 1 diyabetli adolesanlarmn diyete uyum
durumunun ve diyabulimia riskinin metabolik kontroliin 6nemli
bir gostergesi olan HbAlc diizeyine etkisinin incelenmesi
amaclanmustir.

Calismamizda addlesanlarin diyabetik diyete uyum durumu
arttikca HbA 1 ¢ diizeyleri daha iyiye gitmistir. Gruplar arasinda-
ki fark istatistiksel olarak anlamli bulunmustur (Tablo III).
Brezilya’da Tip 1 diyabetli hastalarda yiiksek HbA I¢ diizeyi ile
iliskili faktorlerin incelendigi ¢ok merkezli bir ¢alismada diyete
zayif uyum ile daha yiliksek HbAlc diizeyi arasinda giiglii bir
iliski oldugu ve diyete zayif uyum bildiren Tip 1 diyabetli birey-

lerin HbAlc seviyelerinde ortalama %0,88’lik bir artis saptan-
mustir (15). Glisemik hedeflerine ulasan Tip 1 diyabetli cocuk-
larmn diyet aliminin incelendigi bir bagka caligmada ise kendi-
sine Onerilen beslenme programini takip eden ¢ocuklarin diizen-
siz bir sekilde beslenen g¢ocuklara kiyasla HbAlc diizeyinin
anlamli olarak daha diisiik oldugu bulunmustur (%7,7’ye karst
%6,1) (16). Diyetisyenler tarafindan uygulanan tibbi beslenme
tedavisinin sagliga etkisini degerlendirilen bir meta-analiz
caligmasma 1227 diyabetli hasta dahil edilmistir. Buna gore
tibbi beslenme tedavisine uyan hastalarin HbAlc diizeyi,
uymayanlara gore 6nemli bir diisiis gostermistir (17).

Yapilan bazi ¢alismalarda diyabulimia riski tastyanlarin HbAlc
diizeyinin anlamli olarak daha yiiksek oldugu saptanmistir
(18,19). Doyle ve ark., toplam 27 kadin ve 33 erkek diyabetli
birey ile yaptig1 bir ¢alismada DEPS-R puani yiiksek olan hasta-
larin HbAlc seviyesinin diisiik olanlara gore anlamli olarak
daha yiiksek oldugu bulunmustur (%10,4+2,1°¢  karst
%7,8+1,3) (20). Hindistan’da 100 diyabetli ergen ile yapilan bir
calismada diyabete 6zgli bozulmus yeme davranisi ile glisemik
kontrol arasindaki iligki incelenmistir. DEPS-R puanina gore
bozulmus yeme davranisina sahip olan diyabetli bireylerin
bozulmus yeme davranigi riski olmayanlara goére ortalama
HbA lc diizeyi anlamli olarak yiiksek bulunmustur (21). Ulke-
mizde beslenme durumunun ve diyabulimia riskinin HbAlc
diizeyine etkisinin birlikte incelendigi bir ¢alismaya rastlan-
mamustir. Bununla birlikte Altinok ve ark., tarafindan DEPS-R
Tiirkce versiyonunun giivenilirligi ve gegerliligi incelenmistir
(14). Calismaya yaslar1 9-18 arasinda degisen toplam 200 Tip 1
diyabetli birey katilmigtir. DEPS-R kesme puaninin iizerinde
puan alan hastalarda HbAlc diizeyleri her iki cinsiyette de
anlamli olarak yiiksek bulunmustur. Literatiirle uyumlu olarak
calismamizda da bireylerin HbAlc diizeyi ile DEPS-R ortalama
puanlart arasinda anlamli bir iliski saptanmistir (Tablo VI).
HbAlc diizeyi %9 ve iizerinde olan adodlesanlarm DEPS-R
ortalama puani (33,67+13,31) anlamli olarak HbA 1¢ diizeyi %7
ve altinda (18,09+12,51) ve %8 diizeyinde (20,65+9,55) olan
cocuklarm ortalama puanindan yiiksek oldugu bulunmustur.
DEPS-R puanlart yiiksek olan adélesanlarm insiilin dozunu
atlamalar1 sebebiyle HbAlc seviyelerinde artis yasanmis ve
glisemik kontrolleri bozulmus olabilir. Ayrica literatiirde kizlar-
da zayiflamak amaciyla insiilin ihmalinin daha sik gézlendigi ve
DEPS-R ortalama puaninin daha yiiksek oldugu belirtilmektedir
(22-24). Bununla birlikte diyabulimia riskinin erkeklerde de
giderek yayginlastig1 ve hem erkek hem de kadin cinsiyetinde
onemli bir sorun oldugu diisiiniilmektedir (20,25). Caligmamiz-
da erkeklerin ortalama DEPS-R puani kizlardan diisiik olsa da
birbirine yakindir ve cinsiyetler aras1 anlamli bir farklilik bulun-
mamistir (Tablo IV). Ancak DEPS-R puani 20 altinda olan
addlesanlarin cinsiyetleri ile yas gruplart arasinda anlamli bir
iliski saptanmistir. Buna gore 11-14 yas grubu erkek bireylerde
diyabulimia riski en diisiik goriilmektedir (Tablo V).
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Bu ¢alismada kendisine dnerilen beslenme tedavisine uymayan
ve diyabulimia riski tagtyan Tip 1 diyabetli adélesan bireylerin
metabolik kontroliiniin kotiilestigi gozlenmistir. Ozellikle risk
grubunda olan Tip | diyabetli adolesan bireyler DEPS-R gibi
giivenilir bir dl¢ekle diyabulimia agisindan degerlendirilmelidir.
Gelecekte bununla ilgili multidisipliner bir ¢alisma ile farkls alt
gruplarda ¢ok yonlii bir ¢aligma yapilabilir. Anketin ¢evrimici
ortamda uygulanmasi ¢alismamizin sinirliliklart  arasinda
gosterilebilir. Yiiz ylize anket yontemiyle katilimcilarin
beslenme durumuna iligkin daha giivenilir bilgiler alinabilir.
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ABSTRACT

Objective:

With the increase in the elderly population, the number of patients
in end-stage renal disease (ESRD) and in correlation with renal
replacement therapy (RRT) has increased. We aimed to compare
the efficiency and complications between individual and family
member-assisted peritoneal dialysis (APD) in a patient group with
geriatric ESRD.

Material and Methods:

This retrospective study included 50 patients > 65 years of age who
received continuous ambulatory peritoneal dialysis treatment
between 2017-2019 in the peritoneal dialysis unit. In the daily
routine dialysis method, pre-observational evaluation was evaluat-
ed with the 6-item activity of life and 8-item daily activities of life.
Their three years’ follow-up results were evaluated in terms of
dialysis efficiency parameters and dialysis complications.

Results:

There was no statistical difference in terms of gender, age, and
biochemical data between the two groups compared. There was
also no difference between edema, exit-site infection, and leakage;
however, a significant difference was observed between the total
number of peritonitis and the time until the first peritonitis attack.
The time until the first peritonitis attack was shorter in the APD
group than in the other group. Besides, the number of total perito-
nitis attacks was higher in the assisted PD group.

Conclusion:

Despite the increase in end-stage renal disease in the elderly
population, the number of patients undergoing peritoneal dialysis
is decreasing. However, if APD is not done well, it may not be an
effective strategy to reverse this decline and provide safe and
successful treatment to many frail, elderly patients.
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oz

Amag:

Renal replasman tedavisi (RRT) alan son dénem bobrek yetme-
zligi (SDBY) olan yasl hastalarin sayisinda siirekli bir artig
olmustur. Geriatrik SDBY'li bir hasta grubunda birey ve aile
iiyesi destekli periton diyalizi (APD) arasindaki etkinlik ve
komplikasyonlari karsilastirmay1 amagladik.

Gereg ve Yontemler:

Bu retrospektif caligmaya 2017-2019 yillar1 arasinda periton
diyalizi iinitesinde SAPD tedavisi gbren 65 yas iistii 50 hasta
dahil edildi. Diyaliz yontemi se¢iminden 6nce hastalarin fonksi-
yonel durumlari altt maddelik gilinliik yasam aktiviteleri ve
sekiz maddelik enstriimantal giinliik yasam aktiviteleri ile
degerlendirildi. Ug yillik takip sonuclari, diyaliz etkinlik
parametreleri ve diyaliz komplikasyonlar kayit altina alindi.

Bulgular:

Karsilagtirilan iki grup arasinda cinsiyet, yas ve biyokimyasal
verilerde istatistiksel olarak anlamli bir fark saptanmadi. Odem,
¢ikis yeri enfeksiyonu ve sizint1 arasinda da fark yoktu; ancak
toplam peritonit sayst ile ilk peritonit atagina kadar gegen stire
arasinda anlaml bir fark gézlendi. APD grubunda ilk peritonit
atagina kadar gegen siire diger gruba gore daha kisaydi. Ayrica
asiste PD grubunda total peritonit atak sayist daha fazlaydi.

Sonug:

Yasli SDBY popiilasyonu artmasina ragmen, PD uygulanan
hasta sayisi diinya ¢apinda azalmaktadir. Bununla birlikte, APD
iyi yapilmazsa, bu diisiisii tersine ¢evirmek ve bircok zayif,
yasli hastaya giivenli ve basarili tedavi saglamak i¢in etkili bir
strateji olmayabilir.

Anahtar Sozciikler:
Yardimli, Yaglilik, Periton dializi

INTRODUCTION

The incidence of chronic diseases increases with increasing age.
One of the most common among these chronic diseases is
chronic kidney disease (CKD). With GFR estimated by the
CKD-EPI equation, data from the NHANES database showed
that the overall prevalence of CKD stages 3 to 4 increased from
4.8 percent in 1988 to 6.9 percent in 1994. Thereafter, it
remained stable with a prevalence of 6.9 percent from 2011 to
2012, showing the prevalence was 21.7 percent in individuals
aged 65 to 79 years (1).

In many developed countries, the number of elderly patients
with end-stage renal disease (ESRD) receiving renal replace-
ment therapy (RRT) has been increasing in recent years.

The RRT treatment rate more than doubled from 1995 to 2004
in patients >75 years of age in ESRD cases in the Canadian
Organ Replacement Registry 2006 annual report (2). The
average age of patients receiving RRT therapy has increased to
60 in most European countries (3).

The elderly constitute the most extensive and fastest-growing
patient group starting dialysis.

Although there has been an increase in the number of patients
receiving RRT, there has been no increase in the number of
patients undergoing PD. The choice of dialysis methods may
differ between countries. While 5.23% of patients aged 65-74
years received PD treatment in the USA, only 3.9% of patients
aged over 75 years were treated for PD (4). The European
Kidney Association/European Society for Dialysis and Trans-
plantation (ERA-EDTA) registries have shown that the older the
patients, the more likely they are to start treatment with hemodi-
alysis (HD) (5). According to the 2018 data of the Turkish
Nephrology Association Registry, the ratio of patients who
underwent PD in RRT was 3.94%. Approximately 28.85% of
this patient group consisted of patients >65 years (6).

PD has the advantage of being done at home. For the fit elderly,
this means they can travel, enjoy their retirement, and have an
active social life.

Many elderly patients can be trained to do their PD, although
this may take longer than younger patients.

More than 80% of these patients need assistance (7). Assisted
PD (APD) is defined as PD treatment performed at the patient's
home and with the help of a health care technician, a family
member, or a community nurse (8).

With family members willing to assist with all or part of the
procedure, the use of community nurses increasingly allows
frail patients to have PD in their homes. Therefore, assisting
with PD will increase the proportion of patients who start PD
treatment (9). Physical and cognitive dysfunction, depression,
social isolation, and decreased vision and hearing functions can
create a barrier to selecting PD in elderly patients (10).

The role of assistive modalities (family or nurse-assisted PD) on
technical failure and peritonitis occurrence should also be
explored. The disease burden for family members may prevent
the technique from being more effective and increase peritoneal
infection risk in assisted PD (11). The present study compares
the efficiency and complications between individual and family
member-assisted PD in a patient group with geriatric ESRD.

MATERIAL and METHODS

This retrospective study included 50 patients > 65 years of age
who received PD treatment between 2017-2019 in the Continu-
ous Peritoneal Dialysis Unit.

The demographical information and clinical data such as the
4-hour peritoneal equilibration test (D/P Cr), total Kt/V, normal-
ized protein catabolic rate (nPCR), and peritoneal ultrafiltration
were recorded for each patient. The study was performed after
the approval of Erciyes University Scientific Research Ethical
Committee (Number: 2020/619). Three years follow up data of
the patients with Ambulatory Peritoneal Dialysis were recorded
on study form. The research was carried out by the publication
of ethics and the Declaration of Helsinki. Patients who were
receiving PD treatment before and continuing were also includ-
ed in the study. Twenty-five of these patients were undergoing
dialysis themselves, and 25 were doing it with their family
members' help. Since there are not enough PD training and
follow-up nurses in our center, nurse-assisted PD cannot be
provided. The relatives of the patients come to the hospital at
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regular intervals and receive support. Therefore, when the
patient decides on assisted PD, the patient's relative is subjected
to the training process. When the patient decides on assisted PD,
the relatives of the patient are subjected to the education process
and their experiences are checked at regular intervals. The
decision of which patient to help is made according to Lawton's
scale. These patients were followed up for three years.

In the daily routine dialysis method, pre-observational evalua-
tion was evaluated with the 6-item activity of life (ADL) and
8-item daily activities of life (IADL). The ADL scale is based on
six levels, including carrying out personal toileting, bathing or
showering dressing, eating and moving from bed to chair, and
bowel or urine continence. The (IADL) scale is based on eight
levels, including the telephone, shopping, cooking, housekeep-
ing, laundry, transportation, ability to take his/her medications,
and financial management. Each item is evaluated on a
three-point scale (1=unable, 2= needs assistance, 3=indepen-
dent). An ADL score of < 12 points is considered a dependent,
IADL score of 17 points is regarded as a dependent (12).
Validation of Katz index of independence in activities of daily
living in Turkish older adults was also performed (13).
Hemoglobin (Hb), leukocyte, transferrin saturation, ferritin,
blood urea nitrogen (BUN), creatinine (Cr), calcium (Ca),
phosphorus (P), uric acid, alkaline phosphatase (ALP), albumin,
C-reactive protein (CRP), parathormone (PTH), total cholester-
ol, triglycerides, high-density lipoprotein (HDL) cholesterol,
low-density lipoprotein (LDL) cholesterol, vitamin B12, and
folic acid levels were obtained from patient records. Informa-
tion about the medications they used was also obtained from
their records. The blood chemistry values are obtained from the
beginning of the period. All patients included in the study were
in a standard PD treatment program with four or five cycles per
day and 2000- or 2500-ml volume changes, and were evaluated
for dialysis efficacy parameters and dialysis complications.
Statistical Analysis

Statistical analysis of the study data was made with SPSS 15.0
(Statistical Packages for Social Sciences; SPSS Inc. Chicago,
[llinois, USA). Measurable data suitable for parametric analysis
were given as arithmetic mean+standard deviation (x + ss). The
distribution was defined as median (25% -75%) for the data
measured and not suitable for parametric analysis. Suitability to
normal distribution was evaluated with the Kolmogorov-Smirn-
ov test. The Kruskal-Wallis test was used for nonparametric
testing.

RESULTS

The study included 50 patients aged >65 years followed up
regularly in the Peritoneal Dialysis Unit, Medical Faculty,
Erciyes University. They were a group of patients who chose the
PD method after being diagnosed with ESRD. They were divid-
ed into two groups: those who performed PD treatment
themselves (n=25) and those who received help from their
family members. Their demographic, biochemical, and PD-re-
lated parameters were compared with each other (Table I).
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Table I: Comparison of demographic and laboratory parameters
between the patient groups.

Variables Individual PD Asgisted PD P
(n=25) (n=25)

Age (years) 69.76+5.43 68.92+4.83 0.571
Body surface area (m?) 1.8040.19 1.78+0.21 0.670
Body mass index (kg/m?) 27.57+5.49 27.10+4.72 0.750
Diabetes mellitus (present) 8(32.0) 12 (48.0) 0.248
Hypertension (present) 18 (72.0) 19(76.0) 0.747
Duration of PD (month) 65 (37.5-121.5) 48 (30.0-102.0) 0.322
BUN (mg/dL) 49.10+16.98 49.51+12.63 0.923
Creatinine (mg/dL) 7.3442.44 8.33+2.77 0.185
Sodium (mmol/l) 135.56+4.95 137.2844.69 0.213
Calcium (mg/dL) 9.03+0.85 8.96+0.61 0.731
Phosporus (mg/dL) 4.53£1.16 4.55+0.93 0.954
Total cholesterol (mg/dL) 187.87+45.35 186.52+51.82 0.924
LDL cholesterol (mg/dL) 105.85+38.39 114.96+42 83 0.443
Albumin (g/dL) 3.60+0.54 3.68+0.49 0.595
Hemoglobin (g/dL) 11.87£1.90 11.79+£1.74 0.877
Ferritin (ng/ml) 228 (97.3415.0) 209 (133.0-580.5) 0.614
PTH (pg/ml) 377(168.5-510.5) 361 (244.0-581.5) 0.541
Total KyV 1.91 (1.76-2.30) 2.01 (1.82-2.49) 0.491
nPCR 0.81+0.20 0.81£0.15 0.976

PD: peritoneal dialysis. Values are expressed as n (%),

There was no statistical difference between the two groups
regarding their gender, age, and biochemical data. At the same
time, no significant difference was found in dialysis efficiency
(Kt/V). Besides, PD-related complications patients experienced
during the treatment process were also compared (Table II).

Table II: Comparison of peritoneal dialysis- related complica-
tions between patient groups.

Variables Individual PD Assisted PD P
(n=15) (n=25)

Edema 4(16.0) 9(36.0) 0.107
Leakage 3(12.0) 2(8.0) 0.999
Exit-site infection 0(0-1) 0(0-2) 0974
Hernia 5(20.0) 5(20.0) 0.999
Time to first peritonitis attack™® 15 (9-50) 9(2-35) 0.042
Number of peritonitis attacks 1(0-2) 2(1-5) 0.001

PD: peritoneal dialysis. Values are expressed as n(%), mean+SD or median(1%-3" quartiles).
*month

There was no difference between edema, exit-site infection, and
leakage; however, a significant difference was observed
between the total number of peritonitis infections and the time
until the first peritonitis attack. The time until the first peritonitis
attack was shorter in the group with APD than in the other
group. Also, the number of total peritonitis attacks was higher in
the APD group (Figure 1).
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Figure 1: Comparing number of peritonitis between the groups.

Five of the patients with assisted PD and one from the other
group switched to HD. One person in each group died. The
patients in the assisted PD group had more comorbidity. Of
fifteen patients who made assisted PD, ten individual PD
patients; required at least one hospitalization within 3 years
(Table III).

Table III: Comparision of comorbidity and hospitalization
between patient. groups

Variables Individual PD Assisted PD P
(n=25) (n=25)
Diabetes mellitus (present) 8(32.0) 12 (48.0) 0.24
Hypertension (present) 18 (72.0) 19(76.0) 0.74
Heart failure 3(12.0) 7(28.0) 0.02
Malignancy - 1(4.0) -
Cerebral vascular disease 2(8.0) 7(28.0) 0.03
Hospitalisation 10(40) 15(60) 0.045

PD: peritoneal dialysis. Values are expressed as n (%)

DISCUSSION

The rate of ESRD in elderly patients is increasing worldwide.
Immobile and physically disabled patients are not eligible for
central hemodialysis in cases where vascular access is poor.
CAPD may be the only treatment option in this specific patient
group (14).

Physical and cognitive dysfunction, depression, social isolation,
and decreased vision and hearing functions in elderly patients
can create a barrier to selecting PD. However, at the same time,
these factors may offer the dialysis option in their homes where
they feel independent. Besides, factors that prevent patients
from choosing PD may cause difficulties in adapting hemodial-
ysis to their lives (9).

It has been shown that the quality of life of patients aged >65
years undergoing PD is superior to those <65 years of age (15).
It was emphasized that PD treatment could be more successful
in elderly individuals who receive family- and nurse-assisted
care. Again, the annual cost of PD was found to be lower than
hemodialysis, easing the economic burden (16).

PD treatment at home can offer several advantages compared to
in-center hemodialysis (HD). That may be particularly import-
ant for elderly patients with severe comorbidity. Most impor-
tantly, it means avoiding commuting to and from the dialysis

unit, the associated bacteremia and access failure, vascular
access for HD, the risk of post-treatment fatigue, and hemody-
namic instability during HD sessions (17,18).

Considering the challenges of running an APD program, its
success relies critically on a well-organized multidisciplinary
team of dedicated kidney nurses, nephrologists, surgeons,
assistants, social workers, dieticians, and others. APD should be
considered a safe and viable better alternative to in-center HD
for the growing group of dependent elderly patients with ESRD
(19).

APD treatment is carried out in the patient's home with the
assistance of a healthcare technician, a community nurse, a
family member, or a spouse (7). Although PD complications are
similar between young and older patients, several studies have
shown that the risk of peritonitis is higher in the elderly (20-23).
The risk of malnutrition is also higher in elderly patients, but
this can be overcome with adequate nutritional counseling and
amino acid-based dialysis solutions (24). Exit site infection,
malposition, and other catheter-related complications occur at
similar rates in younger patients (25,26). Some studies report
that hernia and leakage occur more frequently or at similar rates
(27,28).

The survival rates of elderly patients with chronic PD are
shorter than those of younger patients, as expected (29). Several
reports have shown that rates of peritonitis and exit site
infection are not significantly different between home care
nurse-assisted dialysis patients and those receiving self-dialysis
treatment (30). The home-care nurse can help treat peritonitis
episodes and other complications and reduce hospitalization
rates (31). Lobbedez et al., demonstrated that even the
assistance of a family member or a private nurse could provide
safe CAPD treatment in elderly patients. This study clearly
shows that APD is an appropriate method for patients who
cannot perform their PD replacement. The risk of peritonitis
was relatively high in the assisted group; however, the PD
modality may affect the rate of peritonitis. In addition, divertic-
ulosis is more common in elderly patients (32).

In a study by Solene et al., APD was not associated with a higher
risk of peritonitis in automated PD patients (33). This observa-
tion is consistent with data from a recent Australian study in PD
patients where CAPD was not associated with an increased risk
of peritonitis (34). The results of a UK study showed that PD
modality did not affect peritonitis-free survival (35).

Cheng et al., compared those patients who performed PD
themselves and those who underwent APD. The results demon-
strated that APD patients had a worse outcome in patient surviv-
al and technical failure, but there was no increase in peritonitis
incidence (36). Similar results were found in other studies,
which suggested no relationship between technical survival and
adjunct method (37). Finally, it has been shown that assisted
care by non-professional staff leads to worse outcomes in both
patient and technical survival in PD (38). Similarly, we found
worse outcomes in the APD group compared with self-care PD.
In our study, like other previous studies, we found that hospital-
ization rates were higher in patients with APD. Because, as in
other studies, comorbidity was higher in patients in this group.
APD evaluation should be done in order not to make these
patients completely dependent on dialysis centers (32).
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As the number of peritoneal dialysis decreases in Turkey and
worldwide, the number of patients is correspondingly low.
However, the complication rate can be high in relative-assisted
peritoneal treatment. In recent years, pandemics have taught us
that we need to reduce the arrival and departure of elderly
patients in hospitals and their presence in crowded environ-
ments such as dialysis centers. For this, we should increase the
training of relatives in countries that do not have adequate nurse
support and facilitate patient follow-up by expanding telemedi-
cine.

CONCLUSION

As a result, the elderly ESRD population is increasing and PD
use is declining worldwide. However, in the elderly patient
group with high comorbidity, assisted PD may be an appropriate
approach due to both socioeconomic reasons and the problems
experienced in the transfer of these patients. In addition, we may
have protected these patients from public environments with a
high risk of infection.
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Yogun Bakim Hemsirelerinin
Organ Bagisi Tutumlariin Belirlenmesi

Determination of Organ Donation Attitudes
of Intensive Care Nurses

oz

Amag:

Bu ¢alisma, yogun bakim hemsirelerinin organ bagist hakkindaki tutumlarini belirlemek amacty-
la yapilmustir.

Yontem:

Arastirma tanimlayici nitelikte olup, 04.06.2021 ile 30.07.2021 tarihleri arasinda, ¢evrim igi
google anket formu kullanilarak ¢ok merkezli yiirGtilmiistiir. Arastirmaya 105 hemsire
katilmistir. Arastirmanin verileri “Hemsire Tamitim Formu” ve “Organ Bagisi Tutum Olgegi” ile
toplanmistir. Veriler, tanimlayici istatistikler, student t testi ve tek yonlii varyans analizi
(ANOVA) ile degerlendirilmistir.

Bulgular:

Hemsirelerin yas ortalamasi 28,22+6,6, toplam mesleki deneyim 6,11£6,57, toplam yogun
bakim deneyimi 3,54+4,58 ve haftalik ortalama ¢alisma saati 53,23+14,10 olarak belirlendi.
Katilimeilarin ¢ogu kadm (%80), lisans mezunu (%68,6), bekar (%69,5), vardiyali ¢alisan
(%81,9), dahili yogun bakim iinitesinde ¢alisandi (%79,1). Organ bagist ile ilgili egitim aldigini
(%22,9) ve organ bagist kartt oldugunu ifade eden (%18,1) hemsire orani disiik bulundu.
Hemsirelerin Organ bagisi tutum Olgegi’ne gore pozitif tutum skoru yiiksek (106,36+13,9),
negatif tutum skoru ise (43,53£19,40) diisiikti. Hemsirelerin organ bagist tutumlart ile yas,
toplam mesleki ve yogun bakim deneyim, haftalik ortalama galisma saati, cinsiyet, medeni
durum, ¢ocuk sahibi olma, caliyma diizeni, statii, ¢alistig1 yogun bakim {nitesi, organ bagisi
egitimi alma durumu ve organ bagisi kart1 bulunma durumlari arasinda istatiksel olarak anlamda
bir farklilik olmadigr goriildii (p>0,05).

Sonug:
Yogun bakim hemsirelerinin organ bagisi konusunda goniillii tutumlarmin gii¢lii oldugu fakat
organ bagist karti olanlarin ¢ok az oldugu belirlendi.

Anahtar Kelimeler:
Yogun Bakim Uniteleri, Hemsire, Organ Bagis1, Tutum
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ABSTRACT

Objective:

This study was conducted to determine the attitudes of intensive
care nurses about organ donation.

Methods:

This is a descriptive research, and was carried out in multi-cen-
ter using the online google questionnaire between 01.06.2021
and 30.07.2021. 105 nurses participated in the study. The data of
the research were collected with the "Nurse Information Form"
and "Organ Donation Attitude Scale". Data were evaluated with
descriptive statistics, student t test and one-way analysis of
variance (ANOVA).

Results:

The mean age of the nurses was 28.22+6.6, the total profession-
al experience was 6.11+6.57, the total intensive care experience
was 3.5444.58, and the average weekly working hours were
53.23+14.10. Most of the participants were female (80%),
undergraduate (68.6%), single (69.5%), shift worker (81.9%),
and working in the medical intensive care unit (79.1%). The
proportion of nurses (22.9%) who stated that they had received
education on organ donation and had an organ donation card
(18.1%) was found to be low. According to the organ donation
attitude scale of nurses, positive attitude score was high
(106.36£13.9) and negative attitude score was low
(43.53£19.40). It was seen that there was no statistically signifi-
cant difference (p>0.05) between the nurses' attitudes towards
organ donation and age, total professional and intensive care
experience, average weekly working hours, gender, marital
status, having a child, working order, status, intensive care unit,
organ donation education and organ donation card status.

Conclusion:

It was determined that the volunteer attitudes of intensive care
nurses about organ donation were strong, but those who had
organ donation cards were very few.

Key Words:
Intensive Care Units, Nurse, Organ Donation, Attitude

GIRIS

Organ bagisi, bir kiginin kendisine ait bir organi yasal olarak,
hayatta iken veya tibbi olarak 6lii ilan edilmesinden sonra baska
hastalarin tedavisi i¢in kullanilmasina riza gostermesi ve bunu
belgelendirmesini igerir (1,2). Son dénem organ yetmezligi olan
bireylerde daha uzun sagkalim ve daha iyi yasam kalitesi i¢in
organ nakli hayat kurtarict bir tedavi yaklasimidir (3). Organ
bagist bekleyen hasta sayist her gegen yil artmakta, ihtiyac
duyulan organ bagis1 yetersiz kalmaktadir. Diinya Saglik Orgiitii
(DSO), GODT (Global Observatory on Donation and Trans-
plantation) 2019 verilerine gore; 2018 yilinda organ bagisi
ihtiyacinda %4,8 oraninda artis oldugu ve kiiresel ihtiyacin bir
onceki yilda oldugu gibi < %10 karsilandig1 raporlandirmigtir
(4). Ulkemizde, 2021 yil1 organ bekleme listesinde 24490 hasta
bulundugu buna karsin organ nakli yapilan toplam hasta
sayisinin 3703 oldugu bildirilmistir (5). Ulusal ve uluslararasi

verilere bakildiginda yeterli sayida organ bagisi yapilmasinin,
gereken organ nakilleri i¢in kritik 6neme sahip oldugu goriil-
mektedir. Yeterli sayida organ bagisina ulagmak i¢in toplumun
tesvik edilmesi ve bu konudaki engellerin iyilestirilmesi gerek-
lidir. Organ bagigina yonelik tutumun organ nakli igin belirleyi-
ci bir faktdr oldugu unutulmamalidir (6).

Literatiirde dini inang, bilgi eksikligi, saglik hizmetlerine gliven
eksikligi, hukuk sistemindeki eksiklikler, sosyokiiltiirel yap1 ve
aile iliskileri gibi bircok faktér nedeni ile organ bagisinda
bulunma istekliliginin az oldugu saptanmistir (6-8). Toplumun
organ bagisina yonelik tutum ve davranislari, saghk
profesyonellerinin organ bagisina yonelik tutumlarindan
etkilenebilir. Bu nedenle saglik profesyonellerinin organ bagisi-
na yonelik karar almalarinda, bu konudaki tutumlari ve bilgi
diizeyleri onemlidir (9). Literatiirde organ bagisi ile ilgili
istekliligin saglik caliganlarinda diisiik oranda oldugu goriil-
mektedir (10-15). Ozellikle yogun bakim hemsireleri, potansi-
yel organ dondrlerinin belirlenmesi ve organ bagis sayisinin
artirtlmasinda 6nemli bir rol oynar (12). Ayrica, dondr bakimi,
organ nakli koordinasyonu, dondr ailesiyle iletisim ve organ
bagis1 farkindaligr hakkinda egitim programlarinin diizenlen-
mesi gibi birgok 6nemli rolleri de yerine getirmektedir (16). Bu
nedenle yogun bakim hemsirelerinin organ bagisina yonelik
bilgi ve tutumlari organ bagis1 sayisini etkileyen Onemli
faktorlerden biridir (7,17,18).

Bilgi ve olumlu tutum, insanlarin organ bagisia tepkilerini
iyilestirebilir ve organ bagisina karsi direngleri 6nleyebilir (19).
Bu nedenle yogun bakim hemsirelerinin olumlu bir tutum ve
uygulamaya sahip olmalari 6nemlidir. Literatiirde hemsirelerin
organ bagisina yonelik tutumlarmin olumlu oldugunu goésteren
caligmalar bulunmaktadir (7,17,20,21). Xie ve ark. (2017) ise,
hemsirelerin organ bagigina yonelik iyimser bir tutum sergile-
mediklerini belirlemislerdir (13). Yogun bakimda ¢alisan saglik
profesyonellerinin bagisa yonelik olumlu tutumlari, organ
bagisinda artan basart ile iliskilidir. Abbasi ve ark. (2018)
caligmasinda; yas, egitim, mesleki deneyim, dini inang ve
tutumlar, Olen kisinin ailesiyle olan iliski, beyin Olimii
gergeklesen hastalara bakma Oykiisii ve kisisel deneyimler gibi
cesitli faktdrlerin hemsirelerin organ bagisina yonelik tutum-
larm1 etkiledigi saptanmistir (22). Saglik profesyonellerinde
organ nakli ve transplantasyonu siireci ile ilgili yeterlilik ve
glivenin yayginlastirilmasi, ailelerin organ bagisi konusundaki
kararlarmi olumlu ydnde etkilemede 6nemlidir. Bu durum,
organ bagisi bekleyen bireyin hayatta kalmasi ve yasam kalite-
sinin iyilestirilmesi igin onemli bir adim olurken, yakinim
kaybetmis ailenin yasadig1 bilyiik acty1 da bir dayanisma firsati-
na doniistiirmek konusunda etkili olacaktir (21). Doku ve organ
bagisina yonelik sergilenen tutum, doku ve organ bagist
yapilmasinda belirleyicidir (23). Tiirkiye’de yogun bakim
hemsirelerinin organ bagist ile ilgili tutumlari ve bilgi diizeyler-
ini degerlendiren siirli sayida calisma  bulunmaktadir
(10,12,24). Bu galigma ile yogun bakim hemsirelerinin organ
bagisi ile ilgili tutumlarmi ve bu tutumlan etkileyen faktorleri
belirlemek amag¢lanmistir.
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YONTEM
Arastirmanin tipi:
Bu arastirma, tanimlayici niteliktedir.

Arastirma Sorulari

* Yogun bakim hemsirelerinin organ bagisi tutumlari nasildir?

* Yogun bakim hemsirelerinin organ bagisi tutumunu etkileyen
faktorler nelerdir?

Aragtirmanin evreni ve orneklemi

Tiirkiye genelindeki kamu ve 6zel hastanelerde ¢alisan yogun
bakim hemsireleri aragtirmanin evrenini olusturmustur. Evren-
deki minimum Orneklem biytkligi G*Power (v3.1.9.7)
programi ile gii¢ analizi yapilarak belirlenmistir. Analiz 0,05
anlamlilik diizeyi (a), %80 istatistiksel test giicii (1-B) elde
etmek i¢in yapilan hesaplamada etki biyiikligi 0,30 olarak
hesaplanmis ve standart sapma (SS) degerine goére minimum
orneklem bilyiikligii en az 82 bulunmustur. Tiirkiye’nin farkli
bolgelerinden caligmaya katilmayi kabul eden 105 yogun bakim
hemsiresi aragtirmaya dahil edilmistir. Arastirmanin yapildigi
tarihlerde izinli ya da raporlu olan, arastirmaya katilmay1 kabul
etmeyen hemsireler arastirmanin diglanma kriterleri olarak
belirlenmistir.

Veri Toplama Araglar:
Arastirmanin verileri “Hemsire Tanittm Formu” ve “Organ
Bagis1 Tutum Olgegi” ile toplanmustir.

Hemsire Tamtim Formu:

Arastirmacilar  tarafindan literatiir aragtirmasi  yapilarak
olusturulmustur (9,10,12,24). Formda, hemsirelerin tanimlayici
ozelliklerini (cinsiyet, yas, egitim, medeni durum, caligtig
klinik, toplam mesleki deneyim, yogun bakim deneyimi gibi) ve
organ bagisina yonelik diigiincelerini belirlemeye yonelik 14
soru yer almustir.

Organ Bagisi Tutum Olgegi:

Parisi ve Katz tarafindan 1986 yilinda gelistirilmistir. Olgegin
Tiirkge gecerlilik ve giivenirligi Sayin tarafindan (2015)
yapilmistir. Olcekte her bir boyutu 20’ser madde olmak iizere
iki boyut yer almaktadir. Birinci boyut, insanlarin organ bagist
konusundaki “yardimseverlik ve ahlaki degerleri/inanglarini”
gdsteren pozitif sdylemleri icermektedir. ikinci boyut ise negatif
soylemlerden olusmakta ve 10’ar madde olan, “tibbi olarak
ihmal edilme korkusu” ve “bedensel yaralanma korkusunu”
icermektedir. Olgekte her bir maddenin puani toplanarak hesap-
lanmaktadir. Pozitif tutum skoru 20 ile 120 arasindadir. Negatif
tutumlari igeren “tibbi olarak ihmal edilme korkusu” ve “beden-
sel yaralanma korkusu” puanlari ise 10 ile 60 arasinda degisme-
kte olup, toplam negatif tutum skoru 20 ile 120 arasindadir.
Pozitif tutumun yiiksek, negatif tutumun diisiik skorda olmasi
organ bagist konusunda gonilli tutumlarm gilicli olmasi
seklinde yorumlanmaktadir. Olgegin toplam, pozitif ve negatif
tutum i¢in Cronbach alfa degeri sirasiyla 0,857, 0,925, 0,914 tiir
(25). Bu galigmada ise, 6lgegin Cronbach alfa degeri geneli i¢in
0,784, pozitif tutum i¢in 0,910, negatif tutum i¢in 0,858"dir.
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Verilerin toplanmasi

Veriler 4 Haziran-30 Temmuz 2021 tarihleri arasinda, ¢evrim igi
google anket formu kullanilarak gerceklestirilmistir. Tiirkiye
genelindeki kamu ve 6zel hastanelerde calisan yogun bakim
hemsirelerine ulasabilmek amaciyla ¢evrim i¢i anket baglantisi
e-posta ve sosyal aglar araciligiyla dagitilmistir. Arastirmacilar
kendi sosyal aglarmi kullanarak dernek ve hemsirelere
ulagmustir. Ayrica bir {iniversitenin mezun izlem komisyonu ile
gortigiilmiis, arastirmanin amaci ve prosediirii agiklanarak anket
baglantisin1 mezun iiyeleri ile paylasmalari istenmistir. lgili
komisyonda kaydi olan Tirkiye'nin birgok farkli saglik
kurumunda ¢alisan 540 hemsire bulunmaktadir. Ulasilan
hemsirelerden anket baglantisint ¢alistiklart  kurumlardaki
yogun bakim hemsirelerinin yer aldigi sosyal gruplardan
paylasmalar istenmistir. Goniillii olanlar arastirmaya katilmaya
davet edilmistir. Katilimcilara haftada iki kez hatirlatma
yapilmugtir. Sosyal aglarda da anket linki veri toplama siirecinde
paylasilmistir. Arastirmayr kabul eden katilimcilar anket
sorularint gorebilmislerdir. Anket formunun yanitlanmast her
bir katilimei igin ortalama 10 dakika stirmistiir.

Istatistiksel analiz

Calismadan elde edilen veriler, Statistical Package for Social
Science (SPSS) 20.0 paket programi kullanilarak degerlendir-
ilmigtir. Siirekli degiskenler ortalama+SS olarak, kategorik
degiskenler ise yiizde olarak ifade edilmistir. Verilerin normal
dagilima uygunluklari  Kolmogorov-Smirnov  testi ile
bakilmugtir. Siirekli degiskenler i¢in student t testi ve tek yonlii
varyans analizi (ANOVA) ile karsilastirilmustir. Istatistiksel
anlamlilik diizeyi p<0,05 olarak kabul edilmistir.

Etik Ilkeler

Arastirmaya baglamadan énce Canakkale Onsekiz Mart Univer-
sitesi Lisansiisti Egitim Enstitiisi Etik Kurulu 03.06.2021
tarihli ve 10/07 sayili karar (2021-YONP-0468 nolu) ile etik
izin almmistir. Olgegin kullamlabilmesi i¢in sorumlu yazardan
izin alinmustir. Veri giivenligini saglamak i¢in ¢evrim i¢i google
anket formu diizenlenirken, bir kez gonderme butonu secilerek
veri girislerinin tekrarlanmast dnlenmistir. Cevrim i¢i google
anket formunda katilimcilart bilgilendirmek ve yazili onam-
larmi almak amacryla sorulardan dnce bilgilendirilmis onam
formu eklenmistir. Katilimcilar anket linkine tikladiklarinda
bilgilendirilmis onam formuna yonlendirilmistir. Bu formda
arastirmanin amaci, igerigi, stiresi, elde edilen verilerin nerede
kullanilacag: ilgili yazili metin yer almistir. Katilimeilar,
bilgilendirilmis onam formunu okuduktan sonra isteklilik ve
goniillik ilkeleri dogrultusunda, “Bu ¢alismaya katilmay1
tamamen kabul ediyorum” kutusunu isaretleyerek ¢alismaya
katilmiglardir. Anketin uygulanmasi siiresinde arastirmayi
tamamlamak istemeyenler sistemden c¢iktiklarinda kayit
alinmamistir. Katilimcilardan alinan bilgilerin arastirma amaci
disinda kullanilmayacagi1 konusunda bilgi verilerek “sadakat ve
gizlilik ilkelerine” bagli kalinmistir. Arastirma Helsinki Bildir-
gesine uygun olarak yiiriitiilmiis olup, arastirma ve yayin etigine
uyulmustur.
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BULGULAR

Hemsirelerin yas ortalamasi 28,22+6,66 yil, toplam mesleki
deneyim 6,11+6,57 yil ve toplam yogun bakim deneyimi
3,54+4,58 yil olarak belirlendi. Katilimcilarin ¢ogu kadin
(%80), lisans mezunu (%68,6), bekar (%69,5), vardiyali

Tablo I: Yogun Bakim Hemsirelerinin Tanitict Ozellikleri.

(%81,9) ve dahili yogun bakim tinitesinde ¢alisandi (%79,1).
Organ bagisi ile ilgili egitim aldigmni (%22,9) ve organ bagisi
karti oldugunu ifade eden (%18,1) yogun bakim hemsiresi

diisiik iken, organ bagisi bekleyen yakini olan hemsire orani
%4,8°di (Tablo I).

Yas, yil 28,22+6,66 (min.20-mak.50)
Toplam mesleki deneyim, yil 6,11+6,57 (min.1-mak.31)
YBU’de toplam deneyim, yil 3,54+4,58 (min.6 ay-mak.24)
Haftalik ortalama ¢alisma saati 53,23+14,10 (min.40-mak.96)
n %o
Cinsiyet Kadin 84 80,0
Erkek 21 20,0
Egitim Durumu Saglk Meslek Lisesi 6 5,7
On Lisans 11 10,5
Lisans 72 68,6
Lisansiistii (Yiiksek Lisans/Doktora) 16 152
Medeni durum Evli 32 30,5
Bekar 73 69,5
Cocuk sahibi olma Evet 25 23,8
Hayir 80 76,2
Calisma diizeni Stirekli giindiiz 14 13,3
Gece/Giindiiz 86 81,9
Siirekli gece 5 4,8
Statii Klinisyen/Yogun bakim hemgiresi 91 86,7
Sorumlu hemsgire 14 13,3
Calistizi YBU Dahili YBU 82 78,1
Cerrahi YBU 23 21,9
Organ bagis1 egitimi Evet 24 229
Hayir 81 77,1
Organ bagis1 karti Evet 19 18,1
Havir 86 81,9
Organ badisi bekleyen yakim Evet 5 4.8
Hayir 100 95,2

Hemsirelerin Organ bagis1 tutum dlgegi’ne gore pozitif tutum
skorlart 106,36+13,99 (min.50-mak.120) iken, negatif tutum
skorlart 43,53£19,40 (min.20-mak.103)’d1. Negatif tutumun alt
boyutlart olan “Tibbi Olarak ihmal Edilme Korkusu” skoru

21,48+10,68 (min.10-mak.53), “Bedensel Yaralanma Korkusu”
skoru 22,15+10,06 (min.10-mak.54) oldugu saptandi. Hemsire-

lerin organ bagis1 konusunda goniillii tutumlarmin giiclii oldugu
belirlendi (Tablo II).

Tablo II: Yogun Bakim Hemsirelerinin Organ Bagist Tutum Olgegi Puan Ortalamalar1.

Ort+SS Min-Mak
OBTO, Yardimseverlik ve Ahlaki Degerleri Total Pozitif 106,36+13,99 min.50-mak.120
Tutum (20-120 puan)
OBTO, Tibbi Olarak Thmal Edilme Korkusu (10-60 puan) 21,48+10,68 min. 1 0-mak.53
OBTO, Bedensel Yaralanma Korkusu (10-60 puan) 22,15+10,06 min. 1 0-mak.54
OBTO, Toplam Negatif Tutum (20-120 puan) 43,53=19,40 min.20-mak.103

'0rt + S8; 2Min-mak; OBTO, Organ Bagisi Tutum Olgegi

Hemsirelerin organ bagisi tutumlart ile yas, toplam mesleki ve
yogun bakim deneyim, haftalik ortalama ¢aligma saati, cinsiyet,
medeni durum, c¢ocuk sahibi olma, ¢alisma diizeni, statii,
calistig1 yogun bakim tinitesi arasinda anlamli bir iligki saptan-

madi (p>0,05). Ayrica hemsirelerin organ bagisi egitimi alma
durumu, organ bagist kartt bulunma durumlart ve organ bagisi
bekleyen yakini olma durumlari ile organ bagisi tutumlari
arasinda iligki yoktu (p>0,05) (Tablo III).
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Tablo III: Yogun Bakim Hemsirelerinin Organ Bagis1 Tutumunu Etkileyen Faktorler.

Toplam t,F p Negatif t,F p Negatif tF p Toplam t,F P
Pozitif Tutum Tutum 1 Tutum 2 Negatif Tutum

Yag 20-25 104,92+16,54 *1,02 | 0,30 | 20,45£11,26 | *-0,96 | 0,33 | 22,35£10,52 *0,19 | 0,84 42,80+20,38 *037 | 0,71
25 veiizeri | 107,72+11,05 22,46+10,12 21,96+9,70 44,22+18,60
Toplam mesleki deneyim 1-5yil | 104,51+16,00 21,69+11,49 23,25+10,79 44,92+20,03

6-10 y1l 109,70+9,98 1,14 | 033 | 21,9049,63 | **041 | 0,74 18,95+6,38 **1,35 1 0,26 40,35+14,46 **0,73 | 0,53
11-15 y1l 107,866,31 17,14£1,95 18,43+8,16 35,57+9,54
>16yil | 110,64+13,99 22,27+11,05 23,64+11,22 45,91421,45
YBU'de toplam deneyim <S5yl | 106,00£15,02 21,34+11,00 22,12+10,02 43,33+19,71

6-10yil | 106,33+10,57 **0,24 | 0,86 | 23,93£10,98 | **0,53 | 0,66 | 24,40£11,77 **0,73 | 0,53 48,33+21,14 **0,71 | 0,54
11-15 y1l 109,17£7,47 19,17+5,98 19,33+6,80 38,50+10,63
16 y1l ve iizeri 113,00+9,90 16,00+4,24 15,00£1,41 31,0045,66

Haftahk ortalama ¢cahsma saati  <40saat | 107,08+13,02 *0,29 | 0,76 | 21,00£10,90 | *-0,26 | 0,79 | 21,00+10,60 *.0,67 | 0,50 42,00420,49 *046 | 0,64
>40 saat 106,13+14,37 21,64+10,68 22,53+9.92 44,04+19,14

Cinsiyet Kadmm | 107,26+14,12 *1,32 | 0,18 | 20,90+10,44 | *-1,11 | 0,26 | 21,55+9,99 *1,23 | 022 42,56+18,96 *1,02 | 0,30
Erkek | 102,76+13,16 23,81+11,59 24,57+10,20 47,43+21,09

Egitim Durumu Saglik meslek lisesi 106,83+9,54 **0,82 24,83+11,62 | **0,59 26,83+10,80 **1,80 51,67+21,48 **1,22

On lisans 112,54+4,91 0,48 | 19,458,16 0,61 17,4+4,80 0,15 37,00+11,81 0,30
Lisans | 105,69+15,40 22,00+11,22 23,05+10,87 44,92420,83
Lisansiistii (Yiiksek Lisans/Doktora) | 104,94+12,50 19,3149,61 19,50+7,24 38,75+14,79

Medeni durum Evli 107,19+10,15 *0,39 | 0,69 | 22,03+10,29 | *0,34 | 0,73 | 22,12+48,82 *.0,01 | 098 44,12+17,81 *020 | 0,83
Bekar | 106,00+15,42 21,25+10,91 22,16+10,61 43,27+20,17

Cocuk sahibi olma Evet 109,92+7,41 *1,46 | 0,14 | 19284824 | *-1,18 | 0,23 | 20,40+9,23 *099 | 032 39,68+16,20 *1,13 | 0,25
Hayrr 105,25+15,35 22,17¢11,30 22,70+10,30 44,74+20,24

Cahgma diizeni Siirekli giindiiz 109,64+7,14 **0,69 21,28+10,83 | **0,28 20,57+10,57 **0,21 41,86+20,70 **0,09

Gece/Giindiiz | 105,60+15,03 0,50 | 21,31+10,91 0,75 | 22,35+10,02 0,80 43,65+19,46 0,90
Siirekli gece 110,20+7,26 25,00:6,40 23,20+11,17 46,20+18,16

Statii Klinisyen/Yogun bakim hemsiresi 106,13+14,78 *042 | 0,67 | 21,38+£10,78 | *-0,24 | 0,80 | 22,05+10,16 *.025 | 0,80 43,32+19,52 *028 | 0,77
Sorumlu hemgire 107,86+7,16 22,14+10,43 22,78+9,74 44,93+19,23

Calistifn YBU Dahili YBU 106,40+14,09 *0,05 | 095 | 21,10£10,60 | *-0,70 | 0,48 | 22,08+10,06 *0,12 | 0,89 43,05+19,28 *048 | 0,63
Cerrahi YBU | 106,22+13,95 22,87+11,10 22,39+10,27 45,26+20,18

Organ bagi§1 egitimi Evet 109,33+8,81 *L18 | 0,23 | 22,08+12,19 | *0,31 0,75 | 22,21+11,85 *0,03 0,97 44,71+22,99 *0,33 0,73
Hayr | 105,48+15,12 21,31+10,27 22,13+9,55 43,18+18,35

Organ bagisi kart1 Evet 112,00+5,31 *1,96 | 0,06 | 21,2149,32 *0,12 | 0,90 19,37+9,35 *1,33 | 0,18 40,05+18,17 *086 | 039
Hayr | 105,12+15,00 21,55+11,01 22,77+10,16 44,30+19,68

Organ bagis1 bekleyen yakum Evet 113,00+3,39 *1,08 | 027 | 22,2047,79 *0,15 | 0,87 | 23,0044,95 *0,19 | 0,84 45,20+9,98 *0,19 | 0,84
Hayr | 106,03+14,24 21,45+10,84 21,11+10,26 43,45+19,78

Ort + SS; Significant difference at (p<0,05); *Students t test (t), ** ANOVA (F); OBTO, Organ Bagisi Tutum Olgegi; Toplam Pozitif Tutum, Yardimseverlik ve Ahlaki Degerleri; Negatif
Tutum 1, Tibbi Olarak Thmal Edilme Korkusu; Negatif Tutum 2, Bedensel Yaralanma Korkusu

TARTISMA

Bu c¢alismada yogun bakim hemsirelerinin organ bagisina
yonelik tutumlari incelenmistir. Caligmada yogun bakim
hemsirelerinin organ bagisi konusunda pozitif tutumlarinin
yiiksek diizeyde (106,36+13,99) oldugu belirlenmistir. Yogun
bakim hemsireleri, verimli bir organ bags siireciyle ilgili diger
temel gorevlerin yani sira ailenin karar verme siirecine destek
olma, potansiyel bagis¢ilarin belirlenmesi, bildirilmesi ve
slirecin sorunsuz bir sekilde siirdiiriilmesinde énemli bir yere
sahiptir. Dolayisiyla yogun bakim hemsirelerinin organ bagist
konusunda bilgi ve tutumlari, toplumun organ bagisina yonelik
karar vermesini desteklemek i¢in Onemlidir. Bu nedenle
hemsirelerin organ bagist konusunda yeterli bilgi ve olumlu
tutuma sahip olmalar1 gereklidir (26,27). Fernandez-Alonso ve
ark. (2020), yogun bakim hemsirelerinin organ bagisina yonelik
olumlu tutum sergilediklerini saptamislardir (7). Farkli ¢calisma-
larda da, hemsirelerin organ bagisina yonelik tutumlari olumlu-
dur (17,20). Yogun bakim hemsirelerinin organ bagisi tutumlari
ile ilgili bu ¢aligmanin sonuglari da literatiir ile benzerlik goster-
mektedir.

Organ bagis1 karti olan hemsirelerin organ bagisina yonelik
tutumlarmin olumlu oldugu ve bu konuda farkindaliklarinin iyi
diizeyde oldugu bilinmektedir. Organ bagist siireci hakkinda
yeterli bilgiye sahip olan hemsireler organ bagis karti sahibi
olmaya ikna etmede &nemli bir faktordir (28). Organ nakli
slirecinde yer alan yogun bakim hemsirelerinin organ bagist
konusunda olumlu tutum sergilemeleri istenen bir durumdur.
Caligmada yogun bakim hemsirelerinin organ bagisina yonelik
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olumlu tutum puanlart yiiksek olmasina ragmen, organ bagis
kartia sahip hemsirelerin ¢ok az oldugu (%18,1) belirlenmistir.
Organ bagis kartina sahip hemsirelerin disiik oranda oldugunu
gosteren farkli ¢aligmalarda bulunmaktadir (10-12,26,29,30).
Firincioglu ve ark. (2020) caliymasinda da, yogun bakim
hemsirelerinde organ bagist yapmay1 diisiinenlere kiyasla organ
bagis karti olanlarin daha az oranda (%20,22) oldugu belirlen-
mistir (24). Organ bagis1 kartina sahip olma oraninin diisiik
olmasi, organ bagisi konusunda farkindaligin eksikligi ile ilgili
olabilir.

Organ bagist ve nakli konusunda hemsire egitimi, hemsirelerin
olumlu bir tutum sergilemesi i¢in gerekli ve belirleyicidir
(26,27). Calikoglu ve ark. (2018), bilgi diizeyi yeterli olan
yogun bakim hemsirelerinde organ bagisini yiiksek bulunmus-
tur. Ayni ¢aligmada kendi kendine organ nakli talebinde bulun-
ma ile organ bagisi arasinda iligki oldugu saptanmustir (10).
Literatiirde hemsirelerde organ bagisi yapma konusunda istekli-
lik olmakla birlikte; organ bagisi yapmay1 diisiinmeyenler veya
bu konuda kararsiz olan hemsirelerin azimsanmayacak sayida
oldugu dikkat cekmektedir (8,10,11,26,31). Caligmada da organ
bagisi karti sahibi olmayanlarin gogunlukta olmasi, organ bagist
yapma ile ilgili kendilerini hazir hissetmemeleri veya isteksiz
olmalari ile ilgili olabilir. Bu nedenle organ bagisina yonelik
kararsizligin veya olumsuz tutumun iyilestirilmesi gereklidir.
Mekkodathil ve ark. (2020) galigmasinda; organ bagisinda
bulunma isteginin organ bagist hakkinda bilgi sahibi olmakla
iliskili oldugu bulunmustur (6). Hu ve Huang (2015) ise, saglik
calisanlarmim %17,4"liniin organ bagis1 ile ilgili bazi egitim
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kurslarina veya konferanslara katildigini belirlemiglerdir (14).
Bu caligmada da, organ bagisi ile ilgili egitim alanlarin orani
diisiik (%22,9) bulunmustur. Organ bagisina yonelik tutumlar
olumlu olsa da, tutumlarin eyleme gegmesi i¢in yogun bakim
hemsirelerinde farkindalik arttirilmali ve yeterli bilgiye sahip
olmalart saglanmalidur.

Bireylerin birinci derece yakinlarinda veya g¢evresinde organ
nakli bekleyen veya bu siireci yasayanlarm olmasi organ
bagisinin dnemini anlama, organ bagisina yonelik empatik
yaklasabilme ve duyarli olmalarinda etkili olabilmektedir (32).
Calismada hemsirelerin organ bagis1 bekleyen yakilarinin
olmasi ile organ bagisi tutumlar arasinda bir iliski bulun-
mamistir. Ayrica yogun bakim hemsirelerinin sosyo-demografik
ozellikleri, mesleki deneyimleri, ¢alisma kosullart gibi
faktorlere gore organ bagisi tutumlarinin degismedigi belirlen-
memistir (Tablo III). Araujo ve Siqueira’nin (2016) caligmasin-
da da benzer sekilde medeni durum ve organ bagisi tutumu
arasinda iliski saptanmamistir (21). Bu sonuglarin aksine
Janatolmakan ve ark. (2020), evli olma ve organ bagis kartina
sahip olmanmn organ bagisina yonelik tutumu etkiledigini
belirlemislerdir (19). Damar ve ark. (2019) ¢alismasinda da,
organ bagisina yonelik olumsuz tutumlarin yas arttik¢a azaldigi
saptanmistir (26). Tutum, insanlari belirli bir davranisi yapmaya
hazir hale getirebilir. Daha olumlu bir tutuma sahip olma,
davranist yapma olasiligini arttrmada Onemlidir  (19).
Literatiirde organ bagisi tutumunu etkileyen bircok faktor
oldugu bilinmekle birlikte, organ bagisina ydnelik olumlu
tutumlarin davranisa doniismesinin 6nemli olduguna vurgu
yapilmistir (6,8,10,11,26,31,32). Bu baglamda organ bagisina
yonelik olumlu tutumun davraniga aktarilmasina tesvik eden,
motivasyonu arttiran girisimlere ihtiyag oldugu disiiniilmekte-
dir. Hemsirelerin organ bagisina yonelik tutumlari kisisel goriis
ve degerlerden etkilenebilir (7). Olumlu organ bagisi tutumunun
davranisa aktarilmasini engelleyen faktorleri ve olasi nedenleri
ortaya koymak i¢in nitel ¢aligmalarin yapilmasi 6nerilmektedir.

Arastirmanin simirlihig:

Bu calismada anket kullanilmasi nedeni ile se¢im yanliligimin
olmast bir smirliliktir. Cok merkezli yiiriitiilmesine ragmen
verilerin pandemi déneminde toplanmasi nedeni ile katilimer
sayisinda g¢ogunluk saglanamamakla birlikte, belirlenen
orneklem sayisina ulagilmistir. Tiikenmislik, bilgi diizeyi gibi
organ bagis1 tutumunu etkileyebilecek durumlar analiz
edilmemistir.

SONUC

Yogun bakim hemsirelerinin organ bagist konusunda goniillii
tutumlarinin gilicli oldugu fakat organ bagisi kartina sahip
olanlarn diisiik oranda oldugu belirlenmistir. Bu sonuglar
dogrultusunda yogun bakim hemsireleri organ bagisina karst
olmamakla birlikte, bagis yapmaya hazir olmamis olabilir.
Organ bagist konusunda olumsuz tutumlarmn iyilestirilmesi,
uygun egitim ve motivasyonun saglanmast dnemlidir. Ayrica
yogun bakim hemsirelerinin organ bagist ile ilgili yapilan
etkinliklerde gorev almalart saglanabilir.

Etik Komite Onayi:

Bu arastirma, ilgili tiim ulusal diizenlemelere, kurumsal politi-
kalara ve Helsinki Bildirgesinin ilkelerine uygundur ve Canak-
kale Onsekiz Mart Universitesi Lisansiistii Egitim Enstitiisii
Etik Kurulu tarafindan onaylanmistir (onay numarasi:
2021-YONP-0468 nolu).

Bilgilendirilmis Onam:

Tiim katilimcilarin haklart korunmus ve Helsinki Deklara-
syonuna gore prosediirlerden 6nce yazili bilgilendirilmis onam
almmustir.

Yazar Katkilari:

Fikir — S.E., E.P., S.T.; Tasarim - S.E., E.P., S.T.; Denetleme -
S.E., E.P, S.T.; Kaynaklar - S.E., E.P., S.T.; Malzemeler - S.E.,
E.P., S.T.; Veri Toplanmas1 ve/veya Islemesi - S.E., EP, S.T;
Analiz ve/veya Yorum - S.E., E.P.,, S.T.; Literatiir Taramas1 -
S.E., E.P, S.T,; Yaziy1 Yazan - S.E., E.P, S.T.; Elestirel
Inceleme - S.E., E.P, S.T.
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Gecici Serebral Iskemi Modelinde
Fokal Hipotermik Tedavi

Focal Hypothermic Treatment in
Temporary Cerebral Ischemia Model

oz

Amag:

Iskemik inme tedavisinde reperfiizyon ydntemleri ile iyi sonuglar elde edilmektedir. Reper-
fiizyonun faydasinin yaninda inflamasyon ve beyin 6demini i¢erecek sekilde istenmeyen etkileri
de vardir. Reperfiize olan bolgenin fokal olarak isisinin diistiriilmesi istenmeyen etkileri
azaltarak ndron hasarini azaltabilir. Bu ¢aligmada deneysel gegici serebral iskemi modelinde,
iskemik dallara soguk serum fizyolojik enjeksiyonu ile lokal olarak saglanacak beyin 1sisindaki
diisiistin infarkt alanina ve klinik sonlanima etkisini gdstermeyi amagladik.

Gereg ve Yontemler:

Caligmada 28 adet rat kullanilarak intraliiminal siitiir teknigi ile 90 dakikalik gecici orta serebral
arter okliizyonu yapildi. Rekanalizasyon sonrasi kontrol grubunda islem sonlandirildi, diger
gruplarda ise internal karotis arter yoluyla sirastyla 15°C, 23°C ve 37°C 1s1sinda serum fizyolojik
infiizyonu yapildi. Calisma sirasinda 15°C salin infiizyonu yapilan grupta erken donem oliimler
goriilmesi tizerine ¢alismanin bu ayagi sonlandirildi. Diger gruplar 24. saat sonunda infarkt
hacmi ve nérolojik sonlanim agisindan karsilagtirildi.

Bulgular:

Salin infiizyonu yapilan iki grupta (23 ve 37 °C) da kontrol grubuna gore infarkt hacimlerinde
kiigilme saptandi (p=0,012). Salin infiizyonu yapilan gruplar arasinda toplam (kortikal ve
subkortikal) infarkt hacmi arasinda fark yoktu. Kortikal infarkt hacmi agisindan yapilan
karsilastirmada 23°C grupta kontrole kiyasla anlamli kiiglilme gosterildi (p=0,011), 37 °C grup
kontrolle kiyaslandiginda anlaml kii¢iilme goriilmedi ve sadece fark egilimi vardi (p=0,063).
Néorolojik skor agisindan kiyaslama yapildiginda 23°C’lik infiizyon yapilan grubun skoru diger
gruplara gore daha iyi bulundu (p=0,010).

Sonug:

Reperfiizyon sirasinda salin inflizyonu ile infarkt hacminde azalma saglanmistir. Bu etki soguk
uygulama ile birlikte daha belirgindir. Ayrica soguk uygulama yapilan deneklerin nérolojik
skorlar1 daha iyidir.

Anahtar Kelimeler:
Serebral iskemi, Infarkt, Hipodermi, Reperfiizyon hasari
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ABSTRACT

Objective:

Positive results have been attained in ischemic stroke treatment
by reperfusion. Despite the benefits of reperfusion there are also
certain side effects consisting of inflammation and brain edema.
Decreasing the temperature of the reperfused region locally may
diminish the unwanted impact and mitigate the neuron damage.
In this study, we aimed to show the effect of the decrease in
cerebral temperature, which will be provided locally by the
injection of cold saline into the ischemic branches, on the infarct
area and clinical outcome in the experimental temporary
cerebral ischemia model.

Material and Methods:

Using the 28 rats, 90-minute temporary middle cerebral artery
occlusion has been done by using intraluminal suture technique.
Following the recanalization the process was terminated for the
control group. In the other groups, serum physiologic infusion
via internal carotid artery was done in temperatures of 15°C,
23°C and 37°C consecutively. During the study early deaths
were observed in the group which 15°C saline infusion was
done therefore, this pillar of the study was terminated. Other
groups were compared in terms of infarct volume and neurolog-
ical outcome after 24 hours.

Results:

In both groups which saline infusion was administered (23 and
37 °C) shrinkage was identified in infarct volumes compared to
the control group (p=0,012). There was no difference in total
cortical and subcortical infarct volumes between the groups
subject to saline infusion. In terms of cortical infarct volume
23°C group has shown a meaningful shrinkage compared to the
control group (p=0,011) whereas 37-°C group did not have
meaningful shrinkage compared to the control and had only a
tendency of difference (p=0,063). In comparison of neurologi-
cal score, the score of the group infused with 23°C saline was
better compared to the other groups (p=0,010).

Conclusion:

During the reperfusion shrinkage in infarct volume was attained
by the help of saline infusion and the impact is more evident
paired with cold administration. Additionally, the neurological
scores of cold administered subjects are better.

Key Words:
Cerebral ischemia, Infarct, Hypothermia, Reperfusion damage

GIRIS ve AMAC

Iskemik inme ciddi ve onlenebilir bir toplumsal saglik
sorunudur. Koruyucu hekimlik uygulamalari, risk faktérlerinin
tedavisi ile goriilme sikhig1 azaltilabilir (1). Iskemik inme
geciren hastada intravendz tromboliz ve/veya mekanik
trombektomi ile iyi sonuglar elde edilmektedir (2-7). Trombiise
yonelik tedavilerde tedavinin tipine gore belirlenen, hasta ya da
gortintiileme 6zelliklerine gore de degisebilen siire sinirlamalari
vardir (2,3,7-9). Bu sinirlama giinlerle degil, saat, hatta dakika-
larla 6lglilmektedir.

Iskemik inmenin tedavisinde diger bir alan da néroproteksiyon-
dur. Noroproteksiyon iskemi direncini arttirarak zaman kazan-
ma ve ortaya cikan serbest oksijen radikalleri, adezyon
molekiilleri ve inflamasyonu azaltmay1 ve apopitozu engelle-
meyi hedef almaktadir. Ayrica tiim bu stiregleri tetikleyen reper-
fiizyon hasarindan korunmak da énemlidir. Ozellikle trombiise
yonelik tedavideki gelismeler, reperfiizyona bagli olabilecek
noronal hasarin onlenmesini gerekli kilmaktadir. Iskemik
beynin reperfiizyonunun, yaygin hiicre hasari ve dliimiine yol
actig1 bilinmektedir (10,11). iskemide sitokin iiretimi ve
molekiiler adeziv olaylar erken dénemde olusur ve arkasindan
gelisen reperfiizyon sirasinda 16kosit gogii inflamatuar cevabi
arttirir (12-15). Noroproteksiyonu hedefleyen farkli farmakolo-
jik ajanlarla gergeklestirilen preklinik galismalar, heniiz klinik
kullanilabilecek bir ilagla sonuglanmamistir. Viicut isisinin
diisiiriilerek inflamatuar cevabin azaltilmasi ve néron metabo-
lizmasinin yavaglatilmas1 doku hasarini azaltabilir. Hayvan
calismalarinda beyin 1sisinin hafif ya da orta derecede
diisiirilmesiyle hem iskemik hem de travmatik hasarin azaldigi
gosterilmistir (14,16-19). Kardiyak arrest sonrasi hipotermi
uygulamasinin ndérolojik sonlanima faydasi gosterilmis, fakat
iskemik inmede tiim viicut sogutmasi seklinde hipotermi
uygulamasinin faydasi gosterilememistir (20-24). Tedavi edici
hipotermi i¢in tiim viicut sogutmasi sik calisilmistir, bununla
birlikte lokal uygulama agisindan bilgiler smirlidir (17-19,25).
Giinlimiizde akut inmenin intraarteriyel tedavisinde giderek
artan geligmeler lokal soguk uygulamanin arastirilmasi igin
Onem arz etmektedir (26-28).

Bu calismada deneysel, gecici serebral iskemi modelinde,
iskemik dallara soguk serum fizyolojik enjeksiyonu ile lokal
olarak saglanacak beyin 1sisindaki diisiisiin infarkt alanina ve
klinik sonlanima etkisini gdstermeyi amagladik.

GEREC ve YONTEMLER

Calismamizda yetiskin, 260-330 gr agirliginda, 28 adet rat
kullamildi. Hayvanlar Akdeniz Universitesi hayvan laboratu-
varindan temin edildi ve ¢aligma “Guide for the Care and Use of
Laboratory Animals” ilkelerine, ilgili tiim ulusal diizenlemelere
ve kurumsal politikalara uygun sekilde yiiriitilmis olup,
Akdeniz Universitesi Hayvan Etik Kurulu tarafindan onaylan-
mustir (Karar No: E-74568308-020-479190). Ratlar rastgele
dort gruba ayrildi. Anestezi, kloral hidratin serum fizyolojik ile
hazirlanan ¢dzeltisinin intraperitoneal olarak, 400 mg/kg dozun-
da uygulanmast ile elde edildi. idame dozlarda ise 100 mg/kg
dozdan intraperitoneal enjeksiyonlar yapildi. Viicut 1sisi,
sirkulatuar 1s1 battaniyesi (Harvard apparatus. Hemaothermic
blanket control unit) ve masa lambast ile rektal 1s1 36-37°C
olacak sckilde ayarlandi. Rektal 1s1 takibine cerrahi islem
oncesinde bagland1 ve prosediir bittikten sonraki 20. dakikaya
kadar devam edildi (Electromedics inc. Dual display thermome-
ter). Cerrahi Oncesinde sag femoral arterden kaniilasyonla
(Braun  Introcan-W  24G)  siirekli  arteriyel  basing
monitdrizasyonu (Astro-med. Inc Grass Instrument division)
yapildi. Bu sekilde cerrahi ve tedavi uygulandigi sirada arteriyel
basinglar kaydedildi (polyVIEW Reviewer). Kaniilasyon
alanindan elde edilen arteriyel kanla, iskemi gergeklestirildigi
anda ve iskeminin birinci saatinde arteriyel kan gazlar1 ¢aligildi
(Nova Biomedical. Stat profile M). Ayni 6rneklerden hema-
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tokrit, kan glukoz ve elektrolit diizeyleri de bakilip kaydedildi.
Tim gruplarda intraliiminal siitiir kullanilarak gecici orta
serebral arter (OSA) okliizyonu yapildi. Fokal serebral iskemi
(FSI) ilk kez 1986°da Koizumi tarafindan tanimlanan intraliimi-
nal siitiir teknigi kullanilarak OSA’in dolagiminin kesilmesi ile
gerceklestirildi (29-31). OSA akimi kesildikten 90 dakika sonra
siitlir geri ¢ekilerek rekanalizasyon saglandi ve internal karotis
arterden (IKA) ters akim goriilerek teyit edildi. Rekanalizasyon
sonrasi kontrol grubunda (I. Grup) IKA baglanip hemostaz
sagland1. Diger gruplarda ise siitiiriin geri ¢ikarilmasini takiben,
ayn1 insizyon yerinden braniil yerlestirilip IKA’e dogru ilerletil-
di ve FSI’nin uygulandigi karotis sisteme, guruplara gére
sirastyla 15°C (II. Grup), 23°C (III. Grup) ve 37°C (IV. Grup)
1sidaki serum fizyolojik, 2 ml/dakika hizla, toplam 6 ml olmak
tizere enjekte edildi. Enjeksiyon sonrasi braniil geri ¢ikarildi ve
IK A baglanarak hemostaz saglandi.

Grup IV

Ortalama hacim degerleri standart sapma ile verilmistir. Veriler Kruskal-Wallis test ile
degerlendirildi. Gruplar arasi farkliliklar Post Hoc testle analiz edildi. p<0,050 anlamli fark
olarak kabul edilip * <’ ile 0,050-0,750 fark egilimi olarak kabul edilip * < ile 0,750 den
biiyiik degerlerde fark olmadigi kabul edilip © =" isareti ile gosterilmistir.

Sekil 1. Kesitlerden cekilen fotograflara, her grup icin birer ¢rnek. infarkt
alanlar1 beyaz renkte goriiliiyor.

Norolojik degerlendirme Menzies SA. ve arkadaslarinin
gelistirdigi muayene skalasina gore FSI baslangicindan sonraki
24. saatte yapildi (31,32). Norolojik derecelendirme skalasi
Tablo I’de 6zetlenmistir.
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Tablo I. Nérolojik durum derecelendirme skalasi.

Norolojik muayene bulgusu Nirolojik skor
Defisit yok 0
On bacag uzatmada yetersizlik 1
On bacagiin gekmeye direncinin azalmasi 2
Kuyruktan gekmeye yanit olarak sola dénme 3
Spontan dénme 4
Oliim 5

Operasyondan sonra 24. saatte ratlar yiiksek dozda kloral hidrat
cozeltisi ile uyutulup, dekapite edildi. Beyinler koronal diizlem-
de, onden arkaya dogru 2 mm kalinliginda olacak sekilde alti
kesite ayrildi. Alinan kesitler 30 dakika boyunca, 37°C’de,
serum fizyolojikle hazirlanan %2’lik 2.3.5-trifeniltetrazolium
klorid (TTC, Sigma) soliisyonunda bekletildi. infarkt alaninimn
saptanmasinda TTC hemotoksilen eozine benzer sonug vermek-
tedir (33). Boyama iglemi sonrasinda kesitler %10°luk formalin
soliisyonu (Merck) ile fikse edildi ve 24 saat bekletildikten
sonra fotograflar1 g¢ekildi. Fotograflardan bazi érnekler Sekil
1’de gosterilmistir. Bu fotograflar kisisel bilgisayara yiiklendik-
ten sonra bir goriintii analiz programi kullanilarak (UTHSCSA
Image Tool, Version 3.00) analiz edildi. Analiz sirasinda her bir
kesit i¢in sag, sol hemisfer alanlari, infarkt alani, kortikal ve
subkortikal infarkt alan degerleri hesaplandi. Bu degerler kesit
kalinlig1 ile carpilarak hacim degerleri elde edildi. infarkt hacmi
koronal kesitlerde lezyon alanlarmim toplam hacmi ile elde
edildi. Diizeltilmis infarkt hacmi ise, karst hemisfer hacminden
aynt taraf hemisferin etkilenmemis hacminin ¢ikarilmasiyla
hesaplandi. Bu iki metot arasindaki fark beyin Odemini
dislamak ve diizeltilmis lezyon hacmini bulmaktir (34).
Diizeltilmis infarkt hacmi = sol hemisfer hacmi - (sag hemisfer
hacmi- infarkt hacmi)

Istatistiksel Analiz

Elde edilen verilerin degerlendirilmesinde Kruskal-Wallis test
kullanildi. Post-Hoc Man Witney U test kullanilarak farkin
hangi gruplardan kaynaklandigi incelendi. Tim testlerde
p<0,05 anlaml1 deger olarak kabul edildi.

Grup II (15°C salin inflizyon grubu) sonuglarda tartisilacagi
tizere analizden ¢ikarildi ve tiim analizler grup I, III, IV den elde
edilen veriler lizerinden gergeklestirildi.

BULGULAR

Grup II’de (15°C inflizyonu) calisilan ilk dort ratta erken dlim
goriildii. ikisi islem sonras anestezi etkisi gegip biling agilmaya
baslarken, epileptik ndbetler gecirmeye basladilar ve bilingleri
diizelmeden ndbet gegirerek altinci ve on ikinci saatte dldiiler.
Diger ikisinde benzer tarzda nobeti oldu, fakat siddeti ve siiresi
daha az olup arada bilincin agik oldugu donemler mevcuttu. Bu
ratlarin 6liim saatleri net belirlenememekle birlikte 24. saatte
6lii olarak bulundular. Hepsinin beyinleri ¢ikartilarak incelendi
ve tiimiinde OSA arter sulama alaninda infarkt diginda bulgu
yoktu. Dort ratta da benzer sekilde noébetler ve erken dlim
olmasi kotii sonug olarak degerlendirildi.
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Calisma bu grup i¢in sonlandirild1 ve denek sayisindaki azlik
nedeniyle grup degerlendirmeden ¢ikarild.

Infarkt baslangicinda ve birinci saatin sonunda alan arteriyel
kandan ¢alisilan, pH, pO2, pCO2, HCO3 ve hematokrit (Htc)
degerlerinin ortalamalar1 hesaplandi. Gruplar arasinda hem
baslangi¢ hem de birinci saat degerleri arasinda fark yoktu.
Olgiilen ortalama arter basinglart karsilastirildi. Okliizyon
Oncesi ve siiresinde ortalama arter basinglari arasinda fark
yoktu. Bununla birlikte salin inflizyonu ile baglayan sonrasinda
da devam eden arteriyel basing farki bulundu. Salin
infiizyonunun arteriyel basing yiikselmesine yol agmasi
beklenen bir bulgudur. Ortalama arter basinci ortalamalar ve
standart sapma degerlerinin zaman igindeki degisimi Sekil
2’deki grafikte gosterilmistir.

90

-o—Grup | -o- Grup Il -o-Grup IV

Ortalama arter basinci (mmHg

10 20 30 40 50 60 70 80 90 100 110 120
Zaman ( Dakika )

Sekil 2. Infiizyon sonrasi basing artislar1 dikkati ¢ekiyor, IV. gruptaki artis grup
I ve III’e oranla daha fazla ve istatistiksel olarak anlamli (*p<0,050).

Viicut 1silart karsilagtirildi. Okliizyon oncesi ve sonrasinda
gruplar arasinda fark yoktu. Salin infiizyonu sonrasinda {iglincii
dakikada baglayan ve infiizyonun sonlanmasindan sonraki 20.
dakikaya kadar devam eden, gruplar arasinda anlamli 1s1 farki
saptandi (Infiizyon sonrasi iigiincii dakika p=0,016, 5-20.
dakikalarda p=0,001). Post-Hoc degerlendirmede {igiincii
dakikadaki fark, III. grubun I ve IV. gruplara gore farkindan
kaynaklantyordu (IIT vs I p=0,008, III vs IV p=0,023). I ve IV.
grup arasinda ise anlamli fark saptanmadi. Fokal hipotermi
grubu digerlerine gore istatistiksel olarak anlamli sekilde
sogutulmus oldu. Ist disiisii infiizyon sonras1 20. dakika da
tekrar yiikselme egilimine girmistir. Bu durum, diistik 1sidaki
infiizyonun bitiminden sonra viicut 1sisinin tekrar regiile edilm-
eye bagladigini disiindiiriir. Ortalama viicut 1s1 degerlerinin
zamansal degisimi Sekil 3’te grafik tizerinde gosterilmistir.
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Sekil 3. Infiizyon sonrasi III. gruptaki 1s1 diisiisii dikkat ¢ekmektedir ve
infiizyonun 3. dakikasindan itibaren izlem sonuna kadar diisiis istatistiksel
olarak anlamhidir (*p<0,050).

Diizeltilmemis ve diizeltilmis infarkt hacimleri agisindan
gruplar karsilastirildiginda toplam infarkt hacminde istatistiksel
olarak anlamli fark bulundu (Diizeltilmemis p=0,007,
diizeltilmis p=0,012). Her iki toplam infarkt hacminin gruplar
arasindaki farki grup I’in toplam hacminin diger iki gruba gore
biiyiik olmasindan kaynaklandi. Grup III ile IV arasinda infarkt
hacimleri arasinda fark olmakla birlikte istatistiksel olarak
anlamli bulunmadi.

Gruplar kortikal ve subkortikal infarkt hacimleri agisindan
karsilastirildi. Kortikal infarkt hacmi igin p=0,038, subkortikal
infarkt hacmi i¢in p=0,006 olarak bulundu. Post-Hoc deger-
lendirmede kortikal infarkt hacmi agisindan, grup I’le III.
gruplar birbirinden farkli bulundu ve I’le IV grup arasinda fark
egilimi vardi fakat istatistiksel olarak anlaml degildi (p=0,063).
II ile IV. grup arasinda ise istatistiksel anlamli fark bulunmadi.
Fark grup I’deki toplam kortikal infarkt hacminin III. gruptakin-
den bilyiik olmasindan kaynaklaniyordu. Serum fizyolojigin
23°C olmast, 37°C olana gore toplam kortikal infarkt hacmini
daha etkili bir sekilde azaltmistir. Infarkt hacim ortalamalar1 ve
istatistiksel degerlendirme Tablo II’de 6zetlenmistir ve Sekil
4’deki grafikte sematize edilmistir.

Yirmi dordiincii saatte yapilan norolojik muayene skorunda
gruplar arasinda fark bulundu (p=0,010). Bu fark III. grubun
muayene bulgularinin diger iki gruba gére daha iyi olmasindan
kaynaklaniyordu. Grup IV’le I. grup arasinda muayene skoru
acisindan fark saptanmadi. Bu sonug nérolojik sonlanim agisin-
dan 23°C salin verilmesinin, 37°C saline gore daha iyi sonug
verdigini gostermistir (Tablo II).
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Tablo II. Toplam infarkt hacimlerinin ve norolojik muayene skorlarmimn
gruplara dagilimi ve istatiksel degerlendirilmesi.

GRUPLAR
Post-
I=7) |W@E=7) IVE=7| P |g.
Kortikal 94,67= | 5572k | 5934k | goag Eg
E mm? 21,94 18,71 34,78 v
5 .
| j I<IIL
" = -+ ’
E Z Sublortikal | 220584 | 85,20 329 0,006 | v,
E : ) ; m=1v
E'Q Diizeltilmis 25848+ | 114,15+ | 141,97+ | 0,012 Eg
g2 |mm? 74,68 3121 i m-=1v
)
= Diizeltilmemis | 31526+ | 140,93+ | 192,63+ | | 00n Eg’
o 69.41 39,80 115,13 U ey
NOROLOJIK | 3,7+ 2,2+ 3 0,010 E{I/
SKOR 0.4 0,7 038 ' =1V

Ortalama hacim degerleri standart sapma ile verilmistir. Veriler Kruskal-Wallis test ile
degerlendirildi. Gruplar arasi farkliliklar Post Hoc testle analiz edildi. p<0,050 anlaml1 fark
olarak kabul edilip * < ile 0,050-0,750 fark egilimi olarak kabul edilip * <’ ile 0,750 den
biiyiik degerlerde fark olmadigi kabul edilip * =’ isareti ile gosterilmistir.

Infarkt hacimleri

Kortikal Subkortikal Diizeltilmis

OGrup | B Grup lIl BGrup IV

Diizeltimemis

Sekil 4. Infarkt hacminin gruplara dagilimim gosteren grafik.

Sonug olarak gegici FSI’de iskemik dallara serum fizyolojik
infiizyonu infarkt hacmini azaltmaktadir ve serum fizyolojik
1sist 23°C olursa kortikal infarkt hacmi azalmasi daha
belirgindir. Benzer sekilde diisiik 1s1da verilen serum fizyolojik
norolojik sonlanim i¢inde iyi sonug¢ vermistir.

TARTISMA

Bu calismada; deneysel olarak olusturulan gegici FSI sonras,
iskemik dallara uygulanan salin tedavisi ile infarkt hacminde
kiigiilme ve daha iyi bir ndrolojik sonlanim sagladik. Daha
diisiik derecede (23°C) salin verilen grupta kortikal infarkt
hacmindeki kiigiilme ve nérolojik durum 37°C’lik gruba goére
daha iyiydi. Toplam diizeltilmis infarkt hacminde, 37°C’lik
grupta %46’lik bir azalma varken, 23°C’lik grupta %66°lik bir
azalma saglandi. Elde edilen bu bulgular literatiirle benzerlik
gostermektedir (22,23,35).

OSA okliizyonu sonrasi serebral infarkt alaninda inflamasyonun
oldugu bir¢ok ¢aligma ile gésterilmistir. Baglangigta sitokinlerin
salinimi iskemiyi tetikler, inflamatuar mediatorlerin artisi reper-
fiizyon sirasinda kan kaynakli inflamatuar hiicre adezyon ve
infiltrasyonuna katkida bulunur. Sonug olarak 16kositler; iskemi
sonrasinda, reperfiizyon sirasinda fiziksel olarak kapillerin
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tikanmast ve beyin parankimine gectikten sonra sitotoksik
riinlerin salimimi ile néron hasarin arttirirlar (13,14,18,35).
Infarkt alanindaki azalma sivi infiizyonunu ve hipotermi
nedeniyle inflamatuar hiicre, sitokinlerdeki diliisyon ve mikro-
sirkiilasyondaki diizelme ile ilgili olabilir, fakat kesin bir sey
soylenemez. Caligmamiz 0zgiil olarak nedeni belirlemekten
ziyade tiim patofizyolojik siirecin bir sonucunu yansitmaktadir.
Serebral iskemide iskemi sonrasinda uygulanan hipoterminin
noroprotektif etkisi genel olarak global serebral iskemi
modellerinde ¢alisilmistir. Ratlarda global iskemi sonrasi 5. ve
30. dakikada baslayan hipoterminin ndropatolojiye etkisi
arastirllmistir. Olay sonrast 5. dakikada baslayan sogutma ile
hipokampal CA1 néronlarinda %50 korunma saptanmus, fakat
30. dakikada baslayan hipotermide koruyuculuk bulunmamistir
(36). Baska bir ¢alisma da ise hipotermi uygulanan hayvanlar
ligiincii, yedinci giinlerde ve iki ay sonra incelendi. Ug giin
yasatilan hayvanlarin CA1l bolgesindeki noronlarda anlamlt
korunma goriiliirken, yedi giin yasatilanlarda korunma azalmis
ve iki ayin sonunda ise kaybolmustur (37). Global serebral
iskeminin yaygin nedenlerinden olan kardiyak arrest ve
canlandirma sirasinda ve sonrasinda gelisebilecek hasarin
onlenmesi agisindan uygulanan global hipoterminin faydasi
gosterilmis ve onerilen bir tedavidir (21). Beyin dolagiminin
fokal kesildigi iskemik inme benzeri durumlarda ise global
hipotermi uygulamasi arrest sonrast uygulama gibi etkili
bulunamamistir (20,22,38).

FSI modellerinde selektif beyin 1sismi diigiirmeye yonelik
calismalar az sayidadir. FSI’de tiim viicuda uygulanan hipoter-
mik tedavinin tedavi etkinligi iskeminin baglangicinda
baslatilan ve birkag saat devam eden gegici iskemi modellerinde
gosterilmistir (39-41). Kalic1 vaskiiler okliizyon modelleri
hipotermik noroproteksiyona daha direnglidir, fakat iskemi
sonrast derin sogutmali modellerde infarkt hacminde azalma
bildirilmistir (41). Bir c¢alismada, proksimal OSA klips
okliizyonu ile iki saatlik gegici FSI olusturulan ratlarda, beyin
1s1s1 30°C’ye diisiiriildii ve anlamli ndroproteksiyon saptandi.
Iskemi sirasinda sogutma ile kortikal infarkt hacminde %70,
striatal infarkt hacminde ise %50 azalma bulundu (42). Baska
bir caligmada gegici iskemi 1,5, 2, 2,5 saatlerde iken yapilan
lokal soguk salin uygulamasi infarkt alaninda anlamli azalmaya
yol agarken daha ge¢ saatlerde anlamli bir kortikal infarkt alani
azalmasina yol agmamustir (19). Bizim ¢aligmamizda da 1,5
saatlik gegici iskemi sonrast hipotermi uygulanan grupta
kortikal infarkt hacminde benzer sekilde kii¢iilme saptandr ve
bu istatistiksel olarak anlamliydi.

SONUC

Bu modelle gegici FSI olusturulan alana reperfiizyon sirasinda
salin inflizyonu ile infarkt hacminde azalma saglanmistir ve bu
etki soguk uygulama ile birlikte daha belirgindir. Lokal soguk
uygulamanin giiniimiizde giderek artan ve standart tedavilerden
biri olan trombiise yonelik intraarteriyel girisimlerle kombine
edilmesi diistiniilebilir ve buna yonelik cihaz gelistirme, klinik
caligmalara ihtiyag vardir.
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ABSTRACT

Objective:

Modern burn care is dependent on the effective management of
burn pain. Although opioids remain the cornerstone of treatment,
their adverse effects remain serious. In this study, we investigated
non-opioid painkillers, including acetaminophen and dexketopro-
fen, which are commonly used in the clinical practice for adult burn
inpatients who do not require admission to an intensive care unit.

Methods:

Thirteen consecutive inpatients with burns were included in this
study. During the six-day period, the patients self-administered
painkillers as needed. The time of medication intake was recorded,
and a visual analog scale was used to assess pain. Thereafter, statis-
tical analyses were performed.

Results:

No significant differences were observed between age and sex
groups. As the percentage of burns increased, the number of
painkillers used also increased. It was found that the patients took
painkillers most frequently at 11 o'clock (when the wound dressing
was changed) and least frequently at 14 o'clock. No significant
difference was observed between the effects of dexketoprofen and
paracetamol in reducing pain.

Conclusions:

The need for painkillers in patients with burns varies throughout the
day. The effectiveness of acetaminophen and dexketoprofen during
the day was higher than that during dressing changes. The total
body surface area should be considered with regards to the amount
and frequency of painkiller administered.

Key Words:
Acetaminophen, Adult inpatient with burn, Burn injury,
Dexketoprofen, Painkiller
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Amag:

Modern yanik bakimi, yanik agrisinin etkili yonetimine baglidir.
Opioidler tedavinin temel tagi olmaya devam etse de, yan etkile-
ri ciddiyetini koruyor. Bu ¢alismada, yogun bakim {initesine
yatis gerektirmeyen erigkin yanik hastalarinda klinik uygulama-
da yaygimn olarak kullanilan asetaminofen ve deksketoprofen
gibi opioid olmayan agr1 kesicileri aragtirdik.

Yo6ntemler:

Bu ¢alismaya ardisik 13 yanikli yatan hasta dahil edildi. Altt
giinliik siire boyunca, hastalar gerektigi kadar agri kesici
kullandilar. flag alma zamam kaydedildi ve agriy1 deger-
lendirmek i¢in “visual analog scale” kullanildi. Daha sonra
istatistiksel analizler yapildi.

Bulgular:

Yas ve cinsiyet gruplar1 arasinda anlamli bir fark gézlenmedi.
Yanik yiizdesi arttikca kullanilan agri kesici sayist da artti.
Hastalarin agri kesici ilaglarini en sik saat 11:00'de (pansuman
degistirilirken), en az saat 14:00'te aldiklari saptandi. Agriy1
azaltmada deksketoprofen ve asetominofen etkileri arasinda
anlamli bir fark gézlenmedi.

Sonug:

Yanik hastalarinda agr1 kesici ihtiyact giin boyunca degiskenlik
gosterir. Asetominofen ve deksketoprofen'in giin igindeki
etkinligi pansuman degisimlerine gore daha yiiksekti. Uygula-
nan agr1 kesici miktari ve sikligi ile ilgili olarak toplam viicut
yiizey alani dikkate alinmalidir.

Anahtar Kelimeler:
Asetominofen, Erigkin hastaneye yatirtlan yanik hastasi, Yanik
yaralanmasi, Deksketoprofen, Agri Kesici

INTRODUCTION

Modern burn care is fundamentally dependent on the effective
management of burn pain. However, pain management in
patients with burn injuries is complex. Opioids are the corner-
stone of treatment, especially in the acute stage of burn, pain
and are the most effective drugs for the management of moder-
ate-to-severe perioperative pain. However, opioid use is associ-
ated with serious adverse effects. The Center for Disease
Control have released guidelines encouraging the use of
opioid-sparing therapies for acute pain management (1-4).

Patients with burns may experience extreme pain due to
injuries, mobilization, wound care, and surgery. Burn injuries
cause two types of pain: Evoked (procedural) and background
pain. Background pain is less intense but is constant. Burn
injury pain is typically categorized temporally, first as pain
during the acute phase and then as pain during the chronic
phase, when the majority of tissue healing has taken place (5).

In this study, we investigated the non-opioid painkiller habits of
adult inpatients with burns who did not require admission to an
intensive care unit. The primary aims of this single center study
were to: 1) Determine the painkiller need of the patients accord-

ing to sex, age, and total burn surface area; 2) Determine the
effect of acetaminophen versus dexketoprofen; 3) Determine
the efficacy of the drugs during wound dressing and daily activi-
ty in the hospital; and 4) Determine the painkiller habits of
patients before and after surgery.

MATERIAL and METHODS

This study was conducted between July 2022 and November
2022. The study was planned as a cross-sectional type and
ethical approval was obtained from the Clinical Research Ethics
Committee of Akdeniz University Faculty of Medicine
(20.07.2022 KAEK-439). The study was carried out in accor-
dance with the Research and Publication Ethics and the Princi-
ples of the Declaration of Helsinki; Permission was obtained
from the relevant institutions where the study would be
conducted, and consent was obtained by explaining the purpose
and scope of the study to the participants.

Thirteen consecutive patients were included in this study. The
inclusion criteria were: 1) Patients > 18 years; 2) not requiring
admission to an intensive care unit; 3) Partial thickness burn
injury between 10 and 30 % total body surface area; 4) Burns
that involve the face, hands, perineum, genitalia, feet, or major
joints; 5) Full thickness burns; 6) Patients only used painkillers
when they experienced pain: 7) the pain killers used were
acetaminophen or dexketoprofen which are commonly used in
Turkey; and 8) At least 6 d hospital stay. Painkillers were
randomly selected when required. The need for painkillers was
recorded according to the length and hours of hospital stay. The
wound dressing was always changed at 11 o’clock and on the
day of the operation, there was no wound dressing at the service.
For standardization, wound dressing and surgery were
performed simultaneously (11 o’clock). Patients underwent
surgery only once on the fourth or fifth day of the six-day
period. Opioids are routinely used in these operations. Children
with burns and adult patients with a history of burn admissions,
polytrauma, or inhalation injuries were excluded.

A visual analog scale from 0 to 10 was used to assess the
patient’s pain scores when they experienced pain 30 min after
medication administration. The reason for the 30-minute wait
period was the intersection time of both maximum plasma
concentration levels after the administration of the two drugs.
Acetaminophen reached its maximum plasma concentration
after 20-90 min after administration, and dexketoprofen
reached its maximum concentration at 15-45 min after adminis-
tration (6,7).

Statistical Analysis

Statistical analyses were performed using IBM SPSS Statistics
for Windows, Version 22 (IBM Corp., Armonk, NY, USA).
Conformity of the data to normal distribution was evaluated
using visual (probability and histogram graphs) and analytical
methods (Kolmogorov-Smirnov/Shapiro-Wilk tests). The data
distribution was nonparametric. Therefore, descriptive statistics
are presented as medians (minimum-maximum). The Wilcoxon
test was used to compare data from the same patients. The
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RESULTS

Patients were aged between 18 and 70 years. Ten male and three
female patients were included in this study. Patient characteris-
tics are listed in Table I.

Mann-Whitney U test was used to compare the data from differ-
ent patients. The Spearman correlation test was used to
determine whether there was a significant relationship between
patient age and the number of painkillers used. The statistical

significance was set at p<0.05 in all analyses.

Gender Age Etiology Affected Region Total burn surface
area (%)

Fatient 1 M 5l Flame Right Forearm, 15
Right Lumbar
Eegion

Patient 2 M 34 Flame Both Sides 15
Forearm, Both
Sides Thigh

Patient 3 M 48 Electric Both Sides Palm, | 2
Left Foot

Patient 4 M 25 Electric Left Foot 5

Patient 5 M 34 Electric Head, Right Arm, | 8
Right Hand

Fatient & F 20 Hot water Both Sides Hand, 18

Table 1. Patient characteristics Trunk, Both Sides

Thigh

Patient 7 M 34 Thermal contact Both Sides Leg, B
Both Sides Foot

Patient M 70 Flame Head, Neck, Left | 9
Arm

Patient 9 M 32 Flame Both Sides Arm, 12
Both Sides Hand

Patient 10 F 46 Hot water Meck, Both Sides | 10
Arm

Patient 11 M 30 Flame Head, Neck, 30
Trunk, Left Arm,
Right Foot

Fatient 12 F 29 Hot water Head, Trunk, Left | 15
Arm, Left Thigh

Patient 13 M 18 Hot water Head, Meck, 10
Right Arm

painkillers used. As the percentage of burns increased, the
number of painkillers used also increased (r= 0.569, P =0.042)
(Table II).

While no significant relationship was found between age and
the number of painkillers used, there was a significant positive
relationship between the percentage of burns and the number of

Table I1. Correlation of age and burn percentage with the amount of pain killer used. r:
Correlation coefficient, p: Significance value, data showing significant correlations are marked in bold

Pain Killer Quantity

¥ 0,22

Age P 0,47

¥ 0,569

Total Burn Surface Area P 0,042
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It was found that patients took painkillers most frequently at 11 o'clock and least frequently at 2 pm (Table III).

08 (09 [10 11 12|13 14 1516|1718 |19 [20 21 |22 ]23 |24
Patient [0 |1 |0 |3 |0 |0 |0 1 (0o |1 oo |1 o |3 |0 |11
ll"‘atient 0 (0 |1 |4 oo o oo o]t |1]o]o 1|1 |2 11
f’atient 0 (1 00 o oo oo o]t ool o1 ]o]|2]s
3

Table III. The times at which each patient took iaﬁem o e e e o e e L e e L A N e

painkillers during the 6 days. Patient [0 |0 |0 |0 |0 |0 |0 |0 |0 |0 [0 |0 O O |1 00O |1
15>aﬁem 0 Jo oo 2o ]o oo o]t o]olo|1 oo |4
lﬁ‘atient 0 (1 0o o |1]o oo oo ool oo oo |2
;aticm 0 Jo 05 oo o o]t o3 o]o]o |4 o1 |14
18>aﬁcm 0o 1ot |t ]oJo]o o]t |1 ]ololo]o]o]s
19>atiem 0 (0o oo |t oo 1|1 o]t o]olo 1|1 |17
ll‘(a).tient 2 01 |2 200 0 1|1 oo o |1t ]1 o3 15
1l>:niem 0 1 [t |3 ]ofo]o o]t o]t oot |2 o]0 10
ll"'itient 1 (0 |1 ]2 0 ]o 0o oo |1 ]o o] oo |2z o] 0|7
tljplam 3 (4 |5 |19]7 |2 Jo [3 |5 |1 ]10]2 |1 |3 |18]5 |10

When the total scores of female and male patients were
compared, no significant differences were found (p=0.675).
There was no significant difference between the painkiller
habits of women after wound dressing, that is, at 11 o'clock, and
men's habits of taking painkillers at 11 o'clock (p=0.692).
Taking pain killers at 11 o'clock was found to be significantly
more frequent than that at 8, 9, 10, 13, 14, 15, 16, 17, 19, 20, 21,
and 23 h. (p<0.05).

The number of analgesics administered before surgery (47) was
found to be significantly lower than the number of painkillers
administered after surgery (total 51) (p=0.027).

There was no significant difference between the number of
painkillers used before (n = 10) and after surgery (n = 9) during
wound dressing (p=0.098).

The reducing effect (52.55% reduction) of the pain killer given
to the patients after dressing or surgery was found to be signifi-
cantly lower than the reducing effect (60% reduction) of the
pain killer given due to daytime pain (p<0.001).

There was no significant difference between the effect of dexke-
toprofen in reducing pain (58.37% reduction) and that of para-
cetamol (58.08% reduction) (p=0.372).

DISCUSSION

According to one study, parents of the patients with burn
injuries tended to give painkillers as scheduled (8). This tenden-
cy may sometimes cause overtreatment of patients. However,
burn mass-casualty incidents, such as explosions, accidents, and
terror attacks, can occur at any time. When such incidents occur,
burn centers can be better prepared by determining the required
amount of analgesics (9). Our study design was based mainly on
these hypotheses in adults. In this study, the patients were
administered medication when needed.

Opioids, the cornerstone of treatment for burn injuries, can
cause many side effects. Studies have shown that up to 92% of
people who use opioids to treat acute pain experience adverse
effects. At least one side effect is experienced by patients, and
two or more side effects are experienced by 76% of patients
(10). Patients should regularly review their pain with careful
dose escalation to improve analgesic results and reduce the risk
of side effects of opioids. This is crucial in the acute phase of an
injury and in the first few days after surgery. Acetaminophen
and nonsteroidal anti-inflammatory drugs are extensively used
painkillers, that are considered much safer than opioids. As a
result of their ability to work in conjunction with opioids, their
use can reduce the quantity of opioids required by up to 20% to
30% (11). In our study, we used opioids only during the intraop-
erative period. Therefore, we aimed to avoid the adverse effects
of opioids.

Burn center referral criteria are well defined (12). Our patients
were selected based on this guideline, excluding patients who
would not require admission to the intensive care unit. The
operating dynamics of the intensive care unit differ from those
of inpatients in the clinic.

This study was conducted without pediatric burns. Adequate
pain control is very important in the pediatric burn population,
and verbalizing complaints is lacking (8).

No significant difference was found between female and male
patients in terms of pain scores or the need for painkillers during
wound dressing. Age was also not a significant factor associated
with the need for painkillers. However, the need for painkillers
increased with an increase in the total burn surface area; this
result is consistent with that of Laezar et al. (9).

According to our study, patients often felt the need for painkill-
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ers at the time of wound dressing, while one of the times they
needed painkillers the least was between 13 and 17 in the
afternoon. Although our study showed that the need for painkill-
ers increased after surgery, the need for painkillers during
wound dressing did not.

According to a study on lower back pain, intravenous dexketo-
profen, morphine, and acetaminophen are not superior to one
another (13). In a dysmenorrhea study, dexketotoprofen was
associated with a higher visual analog scale score, which was
not clinically significant. (14). We found no statistically signifi-
cant differences in visual analog scale changes between dexke-
toprofen and paracetamol in our burn inpatients. In addition, the
efficacy of these painkillers during the day was higher than
during dressing changes.

CONCLUSION

The need for painkillers in patients with burns varies throughout
the day. The effectiveness of acetominophen and dexketoprofen
during the day was higher than that during dressing changes.
The patient’s total body surface area should be considered when
determining the amount and frequency of painkiller used.
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Circadian Rhythm, Hypothalamo-Pituitary
Adrenal Axis, and Immunity: Physiological
and Pathological Examples

Sirkadiyen Ritim, Hipotalamo-Hipofizer
Adrenal Aks ve Bagisiklik: Fizyolojik ve

Patolojik Ornekler

ABSTRACT

All living organisms, from single-celled microorganisms to humans, have to adapt to changing
environmental conditions to maintain their survival processes. There are biological clocks in the
body, which are related to the circadian rhythm and have a hierarchical organization. The master
circadian clock is located in the suprachiasmatic nucleus (SCN) of hypothalamus. SCN maintain
body rhythms in synchronous with the light-dark cycle in the external environment. There are
also peripheral oscillators that work in coordination with SCN. Neurological, endocrinological,
and immunological functions in the body are under the influence of circadian and seasonal
rhythms. Melatonin and cortisol (corticosterone in animals) are among the most important
hormones that show circadian rhythm in the body. The body adapts to daily and seasonal chang-
es with biological rhythms regulated by biological clocks. It is well known that the immune
system is affected by the external environment. Changes in endocrine system, hypothalamo-pi-
tuitary adrenal (HPA) axis, and immune system are marked, especially depending on the season-
al changes. Therefore, the immune system has close relationship with the circadian rhythm.
Understanding relationship between physiological regulation of the circadian rhythm, HPA axis
and immune activity is important for to keep our body in healthy conditions and struggle with
the diseases as well. In current review, the interaction and relationship of genes and proteins
related to the circadian rhythm with HPA axis and immune system parameters are discussed with
both physiological and pathological examples.

Key Words:
Circadian rhythm, Immune system, Hypothalamo-pituitary adrenal axis, Health, Disease

oz

Tek hiicreli mikroorganizmalardan insanlara kadar, canlilar degisen ¢evre kosullarina uyum
saglamak zorundadir. Sirkadiyen ritim bu adaptasyonla iligkili en dnemli mekanizmadir. Viicut-
ta sirkadiyen ritimle iligkili, hiyerarsik organizasyona sahip, biyolojik saatler bulunmaktadir.
Master sirkadiyen saat, hipotalamusun suprakiyazmatik niikleusunda (SCN) yer almaktadir.
SCN, viicut ritimlerini dis ortamdaki aydinlik-karanlik dongiisiiyle senkronize halde tutar.
Merkezi saat olan SCN ile koordineli ¢alisan, periferal osilatdrler de mevcuttur. Viicutta nérolo-
jik, endokrinolojik ve immiinolojik fonksiyonlar sirkadiyen ve mevsimsel ritimlerin etkisi
altindadir. Viicutta sirkadiyen ritim gdsteren hormonlarin basinda melatonin ve kortizol
(hayvanlarda kortikosteron) gelmektedir. Viicut, giinlik ve mevsimsel degisikliklere biyolojik
saatleri vasitasiyla diizenlenen biyolojik ritimlerle uyum saglamaktadir.
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Bagisiklik sisteminin dis gevreden etkilendigi iyi bilinmektedir.
Ozellikle mevsimsel degisikliklere bagli olarak endokrin
sistemde, hipotalamo-hipofizer adrenal aksta ve immiin sistem-
de degisiklikler kendini belli etmektedir. Bununla birlikte
immiin sistem sirkadiyen ritimle de siki iliskiye sahiptir.
Sirkadiyen ritmin fizyolojik regiilasyonu ve immiin aktivite
arasindaki iliskinin anlagilmasi saglikli yasam ve hastaliklarla
miicadele bakimindan 6nem arz etmektedir. Yazimizda sirkadi-
yen ritimle iligkili gen ve proteinlerin immiin sistem parametrel-
eri ile etkilesimi ve iligkisi giincel fizyolojik ve patolojik
orneklerle ele alinmaktadir.

Anahtar Sozciikler:
Sirkadiyen ritim, Immiin sistem, Hipotalamo-hipofizer adrenal
aks, Saglik, Hastalik

INTRODUCTION

All living organisms, including humans have very close
relationships with their environment. Since environmental
conditions are dynamic factors, they constantly affect the body
functions. Some events on the Earth occur cyclically such as
day and night or they occur seasonally. Therefore, every organ-
ism must act in harmony with the environment in which they
live. This is an indispensable condition for maintaining homeo-
stasis and acquiring adaptation skills. There are specialized cell
groups in the body that detect cyclical changes with the external
environment and provide appropriate harmony. The most
important regulator of this harmony is the suprachiasmatic
nucleus (SCN), located in the hypothalamus. The SCN is to
ensure the coordination of circadian rhythms in the body. This
function of the SCN is supported by other circadian oscillators
from the peripheral sections of the body. The circadian rhythm
data is presented to the brain by the SCN. The brain, which is
the control center of the body, communicates with all body cells
with endocrine factors. This process is called neuroendocrine
activity and it enables the body to act as a whole. Another factor
with which the endocrine system interacts is the immune
system. Thus, the integration of nervous stimuli with endocrine
and immunological activity is ensured. This integration is
known as the neuro-immunoendocrine system. Some hormones
have special importance in the functionality of the neuro-immu-
noendocrine activity and its harmony with the circadian rhythm.
Among the most important of these endocrine factors are
melatonin produced from the pineal gland and glucocorticoids
(cortisol in humans, corticosterone in animals) secreted from the
adrenal gland. The hypothalamo-pituitary adrenal (HPA) axis
must be activated in order to release cortisol from the adrenal
gland. It is known that HPA axis activity has a circadian rhythm.
However, the HPA axis might be activated by acute or chronic
stress as well. Changes in HPA axis activity affect the immune
system. In our review, important factors related to this interac-
tion are discussed. Moreover, the effects of the circadian rhythm
on the immune system physiology, as well as the pathophysio-
logical conditions are discussed with current data.

CIRCADIAN RHYTHM

The concept of circadian rhythm was first defined by Franz
Halberg using the Latin words “circa” (about) and “diem” (day)
(1). Since then, this concept has been used to describe the
cyclical, physiological, and behavioral effects of the light and
dark cycle on the organism caused by the 24-hour rotation of the
earth revolving around the sun on its axis. Such internal rhythms
are valid in organisms from photosynthetic prokaryotes to
mammals depending on the presence of endogenous circadian
clocks, which regulate behavioral and physiological processes
with their functions of adapting and coordinating the internal
environment with external cues (2, 3). Thus, the organism can
predict periodic changes to adapt to changing conditions and
regulate its functions according to the time of day using circadi-
an thythms. The oscillators associated with the circadian rhythm
consist of two main interrelated parts: the primary structure of
these systems is the central clock located in the SCN of the
hypothalamus and the others are peripheral clocks distributed
throughout the body (4). The maintenance of circadian rhythms,
formed by the alignment of internal circadian oscillators to
external stimuli, relies on external cues such as light pattern,
temperature, and food intake. The primary external synchroniz-
er of circadian rhythms consists mainly of the daily light-dark
cycle. In mammals, signals generated by light contact with the
eyes are transmitted to the SCN via the retino-hypothalamic
pathway. Thus, the SCN, a master oscillator, primarily uses the
light-dark cycle to synchronize the body with the light signal
(5). In order to maintain homeostasis, the circadian rhythms
formed on the basis of the sleep-wake cycle must not be
disturbed. In the coordination of the SCN, with the participation
of peripheral oscillators, many physiological functions such as
endocrine activity, immune activity, digestive system, body
temperature, and blood pressure regulation, as well as psycho-
physiological functions such as sleep-wake, emotional state,
learning-memory, feeding behavior are maintained in harmony
(4, 6).

MOLECULAR PHYSIOLOGY OF THE CIRCADI-
AN RHYTHM

The mammalian circadian clock is a complex structure formed
by a combination of feedback-feedforward mechanisms. In
particular, transcription of BMAL1 (brain and muscle Arnt-like
protein 1 (also called as ARNTL) and CLOCK (circadian
locomotor output cycles kaput) genes, or its related gene NPAS2
(neuronal PAS domain-containing protein-2), leads to the
heterodimerization in cytoplasm of the BMAL1 and CLOCK
complex, which translocate into the nucleus where it binds to
E-Boxes of clock-regulated genes (7). Clock genes and
clock-related genes have a triple helix-loop-helix structure. The
transcription factors are Clock, Bmall, three Period genes Perl,
Per2, and Per3, two Cryptochrome genes Cryl and Cry2, three
orphan nuclear receptors Nrldl (nuclear receptor family
subclass group 1, member 1), Rev-Erb-a and Ror (retinoic
acid-associated orphan nuclear receptors)-a. Transcription
factors are thought to provide circadian regulation of gene
expression (8) (Figure 1).
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Figure 1. Schematic of BMALI/CLOCK gene transcription and feedback mechanisms.
(Modified from Ref. 8).

The transcriptional feedback pattern of circadian rhythm in
mammals is mediated by the proteins Cryl, Cry2, and Perl,
Per2. Clock and Bmall bind to the E-promoter region on the Per
and Cry genes, inducing the expression of these genes. Per and
Cry then heterodimerize and pass from the nucleus to the
cytoplasm, inhibiting the gene expression induced by Clock/B-
mall (9). Phosphorylation of related proteins occurs by casein
kinases (CK1 € and CK16) targeting Per proteins and adenosine
monophosphate kinases (AMP kinase) targeting Cry proteins. In
the following process, phosphorylated proteins are degraded by
the ubiquitin ligase complex (10). With the breakdown of the
Per/Cry complex, the cycle starts again. Besides the Per and Cry
genes, BMAL1/CLOCK also activates the transcription of the
Rev-Erb-a and Ror-a. This activation is inhibited by Rev-Erb-a,
which binds to the retinoic acid-associated orphan nuclear
receptor element of Bmall, while it is activated by Ror-a (11).
Other genes controlled by the circadian clock can also be
regulated by the molecular clock since they contain an E-box in
their promoter region (9). Regulation of clock genes with nucle-
ar receptors such as Rev-Erb-a, Ror-a, and PPAR-a provides
rhythmic realization of many hormones, nutritional signals
(fatty acids and derivatives), and cellular redox status (12).

MASTER CLOCK SCN AND ITS LIGHT-MODI-
FIED CYTOKINE ACTIVITY

It is known that light is the most important zeitgeber. The
melanopsin photopigments in the retina are activated by light
stimuli, and this stimulation sets the internal clock's timer (13).
The wheels begin to spin when the mainspring is wound, much
like a mechanical clock. As a result, the clock spring is
squeezed, activating the other component. While the interlock-
ing gears continue to rotate exactly and the spring continues to
discharge at the same rate, the spring starts to cycle down. When
light stimuli reach the SCN in mammals, the primary wheel
starts to turn. The central wheel attached to this circuitry is
turned by the main circuit, which also causes the expression of
the clock-related transcription factors BMAL1 and CLOCK.
The clock-related Per and Cry genes' promoter region is located
in this wheel. The second, minute, and hour circuits linked to the
same vertical axis start spinning when the promoter is activated.
Numerous clock-related genes are found throughout the body of
mammals. One gear of the minute wheel is turned by one
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complete rotation of the second’s wheel. A single gear on the
clock wheel completes one full rotation of the minute hand gear.
A 12-hour period is represented by one full rotation of the
scorpion gear on the watch dial, while a 24-hour period is repre-
sented by two full revolutions (14, 15).

In mammals, SCN lesions cause sleep disturbance, and cause
changes in melatonin production, primarily due to disruption of
the circadian rhythm (16, 17). This situation affects many other
body functions over time. The SCN network output has a
sinusoidal pattern, but the relationship of this functioning to
behavior varies depending on whether the organism has noctur-
nal or diurnal activity. In nocturnal animals such as rodents, the
lowest level of SCN activity occurs in the active period, while in
humans with diurnal rhythm, the peak in SCN activity occurs in
the active period (18). A number of clock genes such as Perl and
Per2 in the SCN are light sensitive (19). It has been reported that
dim light during the night affects the expression of per2 in the
SCN of birds, leading to the loss of standard 24-hour cycles of
Ror-a and Cry1 (20). In the same study, a decrease in interleukin
(IL)-1pB and Toll Like Receptor (TLR)-4 mRNA transcripts were
also detected. In another study, it was determined that IL-1p and
IL-10 levels were affected in birds exposed to dim light at night
(21). The effect of clock gene changes on cytokine expression
was also found to be valid in zebrafish (22). In the aforemen-
tioned study, it was determined that changes in Perl and Per2
genes affect cytokine expression, and changes in perlb affect
the neutrophil count. In a mammalian study of the photic effect
of immunity, it was suggested that mice kept in constant-dark
conditions showed a mortality rate three times higher than those
in the normal light: dark cycle, but this was not associated with
myeloid expression of BMAL-1 and CLOCK (23). Additional-
ly, it was noted that when sepsis model mice with cecal ligation
puncture were exposed to high-illumination blue light imitating
early morning light, the rate of sepsis and organ damage
decreased (24). The fact that other mammals have nocturnal
rhythms like rodents and diurnal rhythms like humans is one of
the most significant contrasts between them. The anti-phase
expression of BMAL1 and Per2 in humans and mice is the most
common illustration of this circumstance (25).

CIRCADIAN RHYTHM AND IMMUNE SYSTEM

It is known that the immune system, including innate and
adaptive immunity, shows circadian variations (7). The first
data on the relationship of the immune system with the circadian
rhythm in humans date back to 75 years ago (26). In that study,
it was reported that the amount of the circulating lymphocyte in
healthy people showed variation during the day. An experimen-
tal animal study on the subject was carried out 60 years ago
(27). In this study, in animals injected with endotoxin, toxin
sensitivity was determined to be related to time-of-day. Recent-
ly, regulation of proinflammatory cytokine activity has attracted
attention as one of the important links regarding the relationship
between biological clocks and immune function. In macro-
phages stimulated by endotoxin, the increase in tumor necrosis
factor (TNF)-a secretion may cause a change in the circadian
rhythm depending on the endotoxin administration time (28). It
is thought that there is a feedback mechanism between the
formation of inflammation and the integration of the molecular



VY CRRPAPRICIRY] Sahin Z. et al.

clock. Confirming this situation, BMAL1, CLOCK and
Rev-Erb-a protein levels in cells decrease significantly after
endotoxin injection, which is estimated to impair clock function
(29-31). However, herpes virus infection induces BMALI
promoter activity and results in a corresponding suppression of
Cryl and disruption in the feedback mechanism of the clock
(32). All these data indicate that the circadian clock is affected
in case of acute infection. However, the same is true for chronic
infection as well. Significant changes occur in the immune
system due to loss of function and mutations in genes associated
with circadian rhythm (Table I).

Table 1. Specific samples of altered adaptive immune phenotype in circadian
mutant mice (Adapted from ref. 82)

Gene Deletion Adaptive immune phenotype Ref.
Myeloid Exacerbation of EAE symptoms 83
Bmall
CD4+ T cells | Loss of diurnal variation in EAE 84
Nrldl Global Exacerbation of EAE symptoms 85
Ror-%8 Global Impaired Th17 cell development 28
Ror-y Global Impaired Th17 cell development 36
No Th17 cell population 28
Ror-aly Global
Mice are resistant to EAE
Mice are resistant to EAE 28
Cryl/Cry2 Global
Increased antibody-induced arthritis severity 86

The functioning of myeloid and lymphocyte subsets in both
healthy humans and mice is another immune function related to
the circadian rhythm (33). It is stated that variants of the clock
gene Ror-y and Ror-yt are important for the development of T
helper (Th)17 cells, type 3 innate lymphoid cells, and lymphoid
tissue inducer cells (34, 35). Ror-a, A canonical clock gene, is
important for differentiation of the type 2 innate lymphoid cells
(ILC2), which play a role in defense against allergy, type II
inflammation, and parasitic infestations (35). Ror-a also has a
role in the full development of Th17 cells (36). A disruption of
molecular clock function can lead to abnormal Th17 cell devel-
opment. Mice with impaired Thl7 regulation become more
susceptible to pathology in autoimmunity models such as exper-
imental autoimmune encephalomyelitis (EAE, multiple sclero-
sis model) and colitis (37). Interestingly, Ror-yt mRNA expres-
sion is suppressed by melatonin, a hormone that is secreted from
the pineal gland in a circadian rhythm and has a pleiotropic
immunomodulatory effect (38). Recently, it has been discovered
that circadian clocks also regulate neutrophil maturation (39).

In case of acute or chronic stress, the essential neuroendocrine
response is activation of the HPA axis. Regardless of stress, the
HPA axis also has a circadian rhythm governed daily by the
SCN (40). In HPA activation, the brainstem and limbic forebrain
stimulate corticotrophin-releasing hormone (CRH) and arginine
vasopressin (AVP) secretion from neurosecretory neurons of the
paraventricular nucleus of the hypothalamus (PVN) (41). As a
result of the CRH secretion (partially with the involvement of
AVP), adrenocorticotropin-releasing hormone (ACTH) is
released from the anterior pituitary into the general circulation,

leading to the secretion of glucocorticoids such as cortisol in
humans and corticosterone in rodents from the cortex of the
adrenal glands (42, 43). The circadian rhythms of glucocorti-
coids peak just before the onset of the active period, which is
nocturnal for most rodent species and diurnal for humans (44).
This rhythm encompasses a dynamic ultradian pattern for both
ACTH and glucocorticoid secretion, driven by pituitary ACTH
release and autocrine feedback of glucocorticoids (45-47).
There is a bidirectional interaction between the HPA axis and
the immune system (45) (Figure 2).
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Figure 2. Circadian clocks in HPA axis-immune system crosstalk. Immune cells can
activate the HPA axis via cytokines such as tumor necrosis factor-alpha (TNF-o) and
interleukin (IL)-1 and IL-6 at the level of the paraventricular nucleus (PVN) of the
hypothalamus as well as at the pituitary and adrenal, stimulating the secretion of glucocorti-
coids. Glucocorticoids in turn act on the receptors on the surface or in the cytoplasm of
immune cells to suppress the induction of pro-inflammatory responses, and to promote a
shift from T helper cell type 1 (Th1) toward Th2-mediated humoral immunity. This inhibits
the production of pro-inflammatory cytokines, while promoting the production of
anti-inflammatory cytokines, such as IL-4, IL-10 and IL-13 by various immune cells. In
addition, ACTH/cortisol exerts direct anti-inflammatory and immune-modulating effects
via the melanocortin system. CRH: corticotropin-releasing hormone, AVP: arginine
vasopressin, DC: dendritic cell, MPh: macrophage (Modified from Ref. 42).

It is well known that immune cells can activate the HPA axis
through cytokines such as tumor necrosis factor-alpha (TNF-a),
interleukins (IL-1, IL-6) and type I interferons (IFNs) (48-51).
Moreover, some cytokines can activate the HPA axis through
different mechanisms (52, 53). It can also affect the viability
and function of many immune cell types, including glucocorti-
coids, T cells, B cells, monocytes, macrophages, and granulo-
cytes (54,55). Glucocorticoids suppress the synthesis and
release of proinflammatory cytokines, thereby protect the host
organism from the harmful consequences of prolonged hyperac-
tivity of the immune system. Glucocorticoids are still the most
widely used and most effective treatment to control allergic,
autoimmune, inflammatory, and hematological disorders (56).
Glucocorticoid receptors are found in almost all immune cells
and affect proinflammatory regulators such as NF-kB (Nuclear
Factor kappa B) and activator protein 1 (AP-1) by activating
anti-inflammatory molecules such as glucocorticoid-in-
duced-leucine zipper (GILZ), annexin-1, mitogen-inducible
gene-6 (Mig-6), MAPK phosphatase-1 (MKP-1) and SLAP1
(SRC-like adaptor protein 1) (56-63). In contrast to the well-de-
fined immunosuppressive effects of glucocorticoids, recent
studies indicate that these hormones can have permissive and
even stimulating effects on immune processes (64-67). It is
suggested that acute stress enhances, while chronic stress
suppresses the peripheral immune response, but the mechanism

3341



of this dual role is still unknown (64).

The immune system-related cytokines, the number of hemato-
poietic cells, and the hormones interacting with the immune
system in the blood show a circadian rhythm (68). These param-
eters oscillate according to activity or resting phase, depending
on whether the species is diurnal (humans) or nocturnal
(rodents). Both cellular and humoral components of the immune
system show opposite rhythms in the blood. Although amount
of hematopoietic stem cells, progenitor cells (HSPCs) and most
mature leukocytes (excluding effector CD8+ T cells) decrease
during the active period, they peak in circulation during the
resting phase (night-time in humans and during the daytime
period in rodents) (68, 69). Moreover, there is an increase in the
release of mature immune cells and HSPCs from the bone
marrow to the blood at the beginning of the resting period (69).
This release pattern is associated with local sympathetic inner-
vation, which mediates rhythmic down-regulation of the expres-
sion of CXC-chemokine ligand 12 (CXCL12; formerly known
as SDF1), an important attachment factor for hematopoietic
cells in the bone marrow. This release is dependent on local
sympathetic innervation, which mediates rhythmic down-regu-
lation of the expression of CXC-chemokine ligand 12
(CXCL12; formerly known as SDF1), an important retention
factor for hematopoietic cells in the bone marrow. Therefore, at
the onset of the active period, there is an increase in the levels of
glucocorticoids (cortisol in humans and corticosterone in mice),
epinephrine, norepinephrine, and proinflammatory cytokines
such as TNF- o and IL-1B (31, 68, 70).

IMMUNE SYSTEM-RELATED DISEASES WITH
SYMPTOMS IN A CIRCADIAN RHYTHM
Changes related to the circadian rhythm in the symptoms of

common immune system-related diseases are summarized in
Table II.

Table II. Effects of circadian rhythm on symptoms of immune system-related
diseases (Adapted from Ref. 87).

Species Disease Oscillating parameter Acrophase | Ref.
Allergic rhinitis Sneezing, nasal CT6 88
congestion
Broncho- constriction CTé 88
Bronchial asthma
Sputum eosinophils, IL-5 | CT7 89
Ischemic stroke Hypertension CT6-12 73
Human
Myocardial infarction | Pain CT9 74
Rheumatoid arthritis | Stiffness, Pain, TNF, IL- | CT5-8 71
6
Sickle cell vaso- Hospital admission CT18 90

occlusive crisis

Note: CT: actual circadian time in hours (e.g. CT6 = 6AM).

1335

Sahin Z. et al. VKRV RPAPERCIE))

In patients with rheumatoid arthritis, pain and stiffness in the
joint regions are common, especially during the early morning
hours, associated with the increase in TNF and IL-6 in the blood
(71). In this disease, symptoms that increase in the morning are
positively correlated with high levels of circulating proinflam-
matory cytokines. In addition, circadian changes are observed in
circulating inflammatory metabolites. Experimentally, animals
lacking a functional clock gene (Cryl—/— Cry2—/— mice) have a
more pronounced phenotype in a collagen antibody-driven
model of inflammatory arthritis (72). The risk of stroke and
myocardial infarction is again at the peak level in the early
morning hours compared to other time periods of the day (73,
74). The increased activity of the sympathetic nervous system
during the early morning hours and thus the increase in blood
pressure, as well as the increase in blood viscosity and coagula-
tion, and thus the tendency to thrombosis, are responsible for
this increased risk (75). In our study on the subject, we
determined that circadian rhythm proteins directly affect the
brain damage that develops after cerebral ischemia. We
observed an increase in the levels of Bmall, Perl, CLOCK
circadian rhythm proteins and p-AKT and p-Erk-1/2 mediated
neuronal survival. We also observed a decrease in the number of
apoptotic cells in mice with midnight ischemic stroke (Zeitge-
ber 18; 24:00) compared to mice with morning stroke (Zeitge-
ber 0, 06:00). As a result of our proteomic analysis, although
GNAZ, NEGR1, IMPCT and PDEIB levels increased, CSKP,
HBBI1, HBB2 and HBA levels were significantly decreased in
Zeitgeber 18 group compared to morning Zeitgeber 0. The
results of our study showed that neuronal damage was less in
those that had ischemic stroke at night, and this was provided by
increased expression of survival kinases and circadian
rhythm-related proteins (76). In addition, regarding stroke, it
can be said that the process that started with the release of
peroxiredoxins from the cytosolic antioxidant proteins of
ischemic cells in the brain turned into a different situation.
These antioxidant proteins are among the conserved markers of
circadian rhythms that are vital for redox balance. Peroxiredox-
ins can bind to TLR2 and TLR4 on macrophages infiltrating the
brain. This binding triggers the activity of T cells such as IL-17
and IL-23 and thus aggravates brain damage (77). It has been
suggested that in addition to the increased risk of morning myocar-
dial infarction, the infarct sizes are also larger, and rhythmic leuko-
cyte infiltration may be responsible for this situation (78). It is well
known that the symptoms of asthma, a pulmonary inflammatory
disease, vary throughout the day (79). Asthma symptoms become
more pronounced at night due to circadian variation in lung
function. The cause of circadian oscillations in inflammatory cell
numbers in the asthmatic lung is unclear. However, murine studies
show that BMALI1 deletion in myeloid cells increases eosinophil
release in the ovalbumin model of allergic asthma. This evidence
indicates that the biological clock in myeloid cells plays a role in
this process (80). The pathological course of multiple sclerosis may
vary depending on circadian and seasonal cycles. It has been
suggested that relapses of the disease occur more frequently in
spring and summer, and this is due to lower levels of melatonin, a
hormone associated with circadian rhythm (81). There are also
circadian rhythm-related changes in the EAE model of multiple
sclerosis and T cell-mediated autoimmune disease.
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CONCLUSION

The immune system has an important function that controls all
body cells. The cooperation of the immune system with the
nervous system and endocrine system is important to maintain
homeostasis. The most important factors that threaten homeo-
stasis are the environmental factors. Therefore, the adaptation
capacity of the organism to environmental conditions is critical.
One of the important mechanisms that provide this is the biolog-
ical clocks in the body. Thus, the adaptation of the organism to
circadian and seasonal rhythms is ensured. It is well known that
body functions and immune activity change, especially depend-
ing on seasonal changes. However, it is also same for the
circadian rhythm, but the relationship among immune activity,
HPA axis, and circadian rhythm is not well known. However,
the immune system shows circadian variations, including innate
and adaptive immune activity. A prominent link between the
biological clocks and the immune system is the regulation of
proinflammatory cytokine production. There is a feedback
mechanism between inflammation and the integration of the
molecular clock. In relation to this situation, BMALI,
Rev-Erb-a and CLOCK protein levels in cells decrease signifi-
cantly after endotoxin injection, which is predicted to impair
clock function. The immune system-related cytokines, the
number of hematopoietic cells, and the hormones interacting
with the immune system in the blood have a circadian rhythm.
Pain and stiffness in the joints are common in patients with
rheumatoid arthritis, especially during the early morning hours.
In this disease, symptoms that increase in the morning are

positively correlated with increased levels of circulating proin-
flammatory cytokines. The risk of stroke and myocardial infarc-
tion is higher during the early morning hours than at other time
periods of the day. In our previous study, we determined that
circadian rhythm proteins directly affect the brain damage that
develops after cerebral ischemia. Furthermore, we observed that
neuronal damage was less in those who had ischemic stroke at
night and that the expression of survival kinases and circadian
rhythm-related proteins played a role regarding to this situation.
It is a phenomenon that is considered to have a higher risk of
morning myocardial infarction. There are several studies sho-
wing that asthma symptoms vary daily and are more severe,
especially during the early morning hours. In addition, the
pathological course of multiple sclerosis can vary depending on
circadian and seasonal cycles, and it is an important data on the
relationship with the circadian rhythm, where relapses of this
disease occur more frequently in spring and summer. Data on
circadian rthythm and immune system physiology are important
in terms of understanding the pathophysiology of immune
system-related diseases and producing effective treatment
strategies.
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Ambulatory Anaesthesia Management
for Obese Patients

Obez Hastalar 1¢cin Giiniibirlik Anestezi
Uygulamalar

ABSTRACT

Standard operating room conditions may not be provided in areas where ambulatory anesthesia
is applied. For this reason, the infrastructure of the center should be taken into account when
evaluating obese patients. Obesity is not an independent risk factor. Accompanying comorbidi-
ties are decisive in the development of perioperative complications. Obese patients should be
evaluated for cardiac, pulmonary, endocrine disorders, and Obstructive Sleep Apnea Syndrome.
Particular attention should be paid when evaluating morbidly obese (Body Mass Index> 40 kg /
m?2) patients. Comorbidities, not Body Mass Index alone, should be decisive in terms of suitabili-
ty for outpatient surgery. Super morbid obese patients with Body Mass Index> 50 kg / m2 can be
taken to selected ambulatory surgery if there is no accompanying comorbidity. No relationship
was found between Body Mass Index and difficult airway. However, it was stated that difficult
mask ventilation and intubation were found in patients with a high mallampati score and neck
circumference >50 cm. Therefore, it may be helpful to look at the neck circumference of obese
patients preoperatively. The drugs to be used should be adjusted according to the ideal body
weight and used by titration. It is recommended to use wakefulness (Bispectral Index Monitor-
ing) monitoring methods when adjusting the anesthetic dose for obese patients. Non-opioid
analgesia methods should be preferred. Opioids should be preferred as rescue analgesics. If
possible, regional anesthesia and analgesia methods should be applied. Anatomical difficulties
should be considered in regional anesthesia and analgesia applications. Hospitalization should be
considered in surgeries longer than three hours. In surgeries longer than six hours, patients should
be hospitalized.

Key Words:
Anesthesia, Ambulatory, Obesity, Outpatient

0z

Giiniibirlik anestezi uygulanan alanlarda standart ameliyathane kosullar1 saglanamayabilir. Bu
nedenle obez hastalar1 degerlendirirken merkezin altyapisi da dikkate alinmalidir. Obezite,
bagimsiz bir risk faktorii degildir. Eslik eden komorbiditeler perioperatif komplikasyonlarin
gelisiminde belirleyicidir. Obez hastalar kardiyak, pulmoner, endokrinolojik agidan ve Obstriik-
tif Uyku Apne Sendromu agisindan degerlendirilmelidir. Morbid obez (Viicut Kitle Indeks> 40
kg/m2) hastalar1 degerlendirirken o6zellikle dikkat edilmelidir. Ayaktan cerrahiye uygunluk
acisindan tek basina Viicut Kitle Indeks degil, komorbiditeler belirleyici olmalidir. Viicut Kitle
Indeks> 50 kg/m2 olan siiper morbid obez hastalar eslik eden bir komorbidite yoksa segilmis
ayaktan cerrahiye alinabilir. Viicut Kitle Indeks ile zor hava yolu arasinda iliski bulunamamuistir.
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Ancak mallampati skoru yiiksek ve boyun gevresi >50 cm olan
hastalarda zor maske ventilasyonu ve entlibasyonuna rastlandig1
belirtildi. Bu nedenle obez hastalarin ameliyat dncesi boyun
cevresine bakmak faydali olabilir. Kullanilacak ilaglar ideal
viicut agirhgma gore ayarlanmali ve titrasyon ile kullanil-
malidir. Obez hastalarda anestezi dozu ayarlanirken uyaniklik
(Bispektral indeks Monitérizasyonu) izleme y&ntemlerinin
kullanilmast &nerilir. Opioid igermeyen analjezi yontemleri
tercih edilmelidir. Kurtarma analjezikleri olarak opioidler tercih
edilmelidir. Miimkiinse bolgesel anestezi ve analjezi yontemleri
uygulanmalidir. Rejyonel anestezi ve analjezi uygulamalarinda
anatomik zorluklar géz niinde bulundurulmalidir. Ug saatten
uzun siiren ameliyatlarda hastanede yatig diisiiniilmelidir. Altt
saatten uzun stiren ameliyatlarda hastalarin hastaneye yatiril-
mast gerekir.

Anahtar Kelimeler:
Anestezi, Ayakta tedavi, Obezite, Giiniibirlik

INTRODUCTION

Obesity is a disease characterized by excessive accumulation of
fat in the body, the prevalence of which continues to increase
every year (1,2). Obesity is defined as a body mass index greater
than 30 kg m2 [BMI = weight (kg)/height2 (m2)]. Additional
definitions of obesity are given in Table (LII).

Table 1. Shows additional definitions of obesity

BMI Range Classification

25<BMI<30 Over-weight

30<BMI<35 Obesity class 1

35<BMI<40 Obesity class 2

40 < BMI < 50 Obesity class 3 / Morbid Obese
BMI = 50 Super Morbid Obese

BMI =70 Ultra Obese

BMI: Body Mass Index

In 2016 there were 650 million people, about 12% of the
estimated world population, classified as obese (3). Super
morbid obese people (body mass index (BMI) >50 kg/m2)
constitute the fastest-growing component of obese patients in
the United States (2,4).

Heart disease, hypertension, coronary artery disease, obstruc-
tive sleep apnea (OSAS), diabetes, lung disorders, cancer,
stroke risk, renal and thromboembolic complications, difficulty
in glucose control, other endocrine and metabolic problems are
accompanying obesity. Furthermore, they are associated with
high morbidity and mortality during surgery (1,3,5). The
incidence of anesthesia-related severe intraoperative events
related to obesity is approximately 0.9%. The risk of death,
venous thromboembolism, and long-term hospital stay increas-
es linearly with the severity of obesity (6).

The increase in obesity prevalence every year presents a multi-
faceted problem in patient safety and rapid discharge home
(1,3). Some of these problems indicate that obesity alone does
not increase cardiovascular risk and that the increased risk may

be related to comorbidities (5,6). The risk of both intraoperative
and post-operative respiratory complications rises with obesity.
In addition to hemodynamic instability, difficulties may be
encountered in monitoring respiratory parameters, providing
intravenous access, airway management leading to hypoxia, and
the risk of position-related nerve damage may increase. Longer
operation time, more blood loss, increased need for reoperation,
impaired wound healing, and increased risk of wound infection
are possible consequences (3-6).

Preoperative Evaluation

Obesity-related comorbidities can influence cardiovascular,
respiratory, and metabolic systems (2). Patients should be evalu-
ated for comorbidities, including high blood pressure, cardio-
vascular disease, coronary artery disease, respiratory disease,
sleep apnea syndrome, endocrine disorders (especially diabetes
mellitus), and an elevated risk of deep vein thrombosis (1,7).
More careful evaluations should be made regarding potential
comorbidities associated with a BMI greater than 40 kg/m2 (2).
Obese patients with a BMI of 30-40 kg/m2 do not have an
increased complication rate for ambulatory surgeries compared
to regular patients. Although there is no definitive information
regarding morbid obesity (BMI> 40 kg/m?2), it is believed that
patients may be prone to higher complication rates as BMI
increases. Not only BMI but the presence of comorbidities
should also be decisive in terms of suitability for ambulatory

surgery (3).

Cardiovascular System

Considerations should be carried out regarding undiagnosed
cardiopulmonary diseases due to obesity. Therefore a detailed
history besides physical examination should be performed.
Furthermore, cardiac function and functional capacity should be
evaluated comprehensively (3,6). Depending on the severity of
cardiovascular disease, patients may not be suitable candidates
for ambulatory surgery due to the increased possibility of
complications (3).

Obesity is primarily associated with hypertension (HT) due to
increased plasma volume and cardiac output (2). The prevalence
of HT can be caught around 50% in obese individuals and
approximately 60% in severely obese (8). The most common
change in cardiac morphology due to obesity is increased left
ventricular (LV) mass, including LV hypertrophy (LVH). Bioac-
tive mediators that result in atherosclerosis are released from
adipose tissues, lipids, coagulation factors, fibrinolysis, and
endothelial inflammatory dysfunction (9). However, HT is
associated with activation of the adipocyte's renin-angioten-
sin-aldosterone system. This results in increased peripheral
vascular resistance and sympathetic tone. Thus, through the
direct effects of angiotensin II on the LV myocardium, it may
contribute to left ventricular hypertrophy. Hyperleptinemia and
leptin resistance were associated with left ventricular hypertro-
phy, while insulin resistance with hyperinsulinemia increased
LV mass. A 50% increase in the risk of atrial fibrillation has
been associated with sinoatrial node dysfunction and increased
dysrhythmia due to fat infiltration of the conduction pathways
(2.,8).
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Obesity cardiomyopathy is defined as heart failure that develops
primarily due to severe obesity (8). Morbid obesity can lead to
cardiomyopathy in the absence of coronary artery disease (7).
Right heart pressures and pulmonary vascular resistance may be
higher in class II-IIT obese patients compared to regular weight
patients (8). Other considerable issues are; cardiovascular
sequelae, congestive heart failure, dilated cardiomyopathy,
pulmonary hypertension, high right heart pressures, and
increased pulmonary vascular resistance. Left ventricular
diastolic dysfunction is frequently seen in obese individuals,
especially in extreme obese and hypertensive obese individuals
(2,8). An increase of 5 kg/m2 in BMI increases the risk of
cardiovascular death, a 10% increase in hemorrhagic stroke, and
a 49% increase in hypertension. Furthermore, the increase in
BMI; increases the risks of heart failure, coronary heart disease
(CHD), atrial fibrillation, hemorrhagic stroke, ischemic stroke,
hypertension, aortic valve stenosis, pulmonary embolism, and
venous thromboembolism (9,10).

Ambulatory surgeries have a low perioperative risk for cardiac
complications (< 1%). Therefore, the electrocardiogram should
be evaluated in patients with limited functional capacity and
few risk factors for perioperative cardiovascular morbidity
(heart disease, congestive heart failure, cerebrovascular disease,
insulin therapy, and serum creatinine >2 mg/dL). Cardiac
enlargement or abnormal pulmonary vascularity should be
evaluated on a chest X-ray. Left bundle branch block is not
expected in uncomplicated obesity, and the underlying cause
should be investigated. Stress tests and echocardiography may
be indicated in patients with three or more risk factors (7).
Non-invasive diagnostic cardiac techniques used to evaluate left
ventricular diastolic function include Doppler echocardiogra-
phy, tissue Doppler echocardiography, radionuclide left ventric-
ulography, and cardiac magnetic resonance imaging (MRI) (8).

Respiratory system

Depending on obesity, the soft tissue weight increases, and
lubrication occurs on the chest wall. Thus, compliance decreas-
es due to increased pulmonary blood flow (2). While total lung
capacity, functional residual capacity, expiratory reserve
volume, and residual volume decrease with obesity, intra-ab-
dominal pressure and the risk for atelectasis increases (2,11).
Depending on the changes in smooth muscle structure, hyperre-
activity increases, and airway diameter decreases (2). When
moderate and deep sedation is applied with the prone position,
the risk of hypoxia and apnea increases due to limited reserve,
increased oxygen consumption, and pulmonary mechanical
effects of the lungs (6).

The major comorbidity that can be seen in 70% of obese
patients (over 40 kg/m2) is obstructive sleep apnea syndrome
(OSAS), and it is undiagnosed in approximately 80% (2,6,7).
OSAS is associated with adverse long-term health problems,
perioperative risk, respiratory complications, and increased risk
for ambulatory surgery (7,12). Predominantly respiratory
complications can be seen in the coexistence of obesity and
OSAS. Most patients can be treated safely on an ambulatory
basis as long as the comorbidities are well controlled. All obese
patients planning for surgery should be evaluated for OSAS by
performing the STOP-BANG questionnaire (Table II).
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Table II. STOP-BANG Questionnaire (2)

Snoring Loud snoring (More noise than speaking or
being heard through a closed door)

Tired Do you feel tired, drowsy, exhausted all day
long? Does he fall asleep during the day?

Observed Has anyone observed you stop breathing or

choke or gasp while you sleep?

Blood pressure Do wou have hypertension or are you

receiving treatment for HT?

BMI BMI =35 kg m?
Age = 50 years
Neck Circumference (measured around Adam's

apple) > 43 em for Men, = 41 cm for Women

Sex Male

BMI: Body Mass Index

A score of 0-2 indicates low probability, 3-4 indicates moderate
risk, and 5-8 indicates high-risk patients for undiagnosed OSAS
(2,6,7,11,12). Post-operative events (such as pulmonary compli-
cations, reintubation, and cardiac arrhythmias) were four times
higher in patients with high-risk OSAS than those with low-risk
OSAS (3). One factor that increases the risk in this group of
patients is respiratory complications due to increasing the
demand for narcotics post-operatively (12). Excessive opioid
use should be avoided, and a non-opioid approach should be
evaluated (6). Obese patients with OSAS scheduled for ambula-
tory surgery should be reviewed for other comorbidities and use
a continuous positive airway pressure (CPAP) machine after
post-operative discharge. When these conditions are estab-
lished, suitable patients can receive ambulatory treatment (2,7).

Metabolic System

Metabolic syndrome consists of four features these are; hyper-
tension, obesity, abnormal lipid levels (high triglyceride and
low high-density lipoprotein), and hyperglycemia due to insulin
resistance. Perioperative complications and mortality rates are
higher in patients with untreated disorders (2). A 65% increase
in the risk of acute kidney injury (AKI) has been noticed in
obese patients within 30 days of surgery (11).

Obesity correlates with Type 2 diabetes mellitus (DM). Adults
with a BMI > 40 kg m2 are seven times more likely to have
diabetes. It is estimated that 63% of obese people have Type 2
DM, and 90% have high blood sugar levels. DM causes tissue
remodeling that affects elastin and collagen in the airways by
increasing smooth muscle tone. 25% of the patients do not know
their glycemic status. Therefore, glycemic levels should be
monitored perioperatively (2,11). In their study, Sudy et al.,
showed that the intrinsic mechanical abnormalities caused by
diabetes in the respiratory tract in obese individuals are
balanced by hypoxic pulmonary vasoconstriction, which
preserves the intrapulmonary shunt fraction and oxygenation
ability of the lungs (13).
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Airway management

The accumulation of adipose tissue causes changes in airway
anatomy and respiratory function. It causes decreased phary-
ngeal area, obstructive sleep apnea, restriction in neck flexion,
narrow jaw opening, tongue enlargement, reduction in function-
al residual capacity, decrease in alveolar oxygen reserve, and
increase in O2 consumption (14). Although it is not an indepen-
dent risk factor for difficult airway in obese patients, there is a
correlation between high mallampati score and wide neck
circumference and correspondingly difficult intubation (7).
Preoxygenation is recommended in morbidly obese patients
because of the possibility of a difficult airway and the increased
risk of hypoxemia. As BMI increases, desaturation develops
more quickly in the apneic condition. Preoxygenation can be
improved with head-up position and continuous positive airway
pressure (CPAP)/ Bi-level positive airway pressure (BIPAP)
application. With the sniffing position, the difficulty in intuba-
tion can be reduced. In obese patients, video laryngoscopy is
better than laryngoscopy in terms of success rate and intubation
time and provides a better view of the glottis (7,14). However,
despite the evidence showing the benefits of using video laryn-
goscopy, direct laryngoscopy is still more widely used (15).
Gill et al., conducted a study on the use of laryngeal mask
airway (LMA) in obese patients (16). The study stated no
increase in respiratory tract problems such as aspiration risk,
laryngospasm, and inadequate ventilation compared to
normal-weight patients. They also indicated that LMA could
safely be used in obese patients.

Shaw et al., demonstrated that obesity was associated only with
minor airway events (desaturation, inadequate ventilation with
supraglottic airway devices), not major airway complications
(difficult intubation, etc.) (15). Babayigit et al., reported that
possible airway problems and complications in bariatric surgery
are similar to non-bariatric surgeries (17). They found that an
increase in neck circumference (>50 cm) was a more meaning-
ful indicator than body mass index in predicting difficult intuba-
tion and ventilation.

The risk of atelectasis increases with obesity. There are no clear
data on the optimal positive end expiratory pressure (PEEP)
level in obesity. Recruiting maneuvers and PEEP applications
can improve alveolar gas exchange and lung mechanics. Low
tidal volume and personalized PEEP settings can reduce
post-operative atelectasis. Obese patients may also need higher
protective driving pressure (the difference between plateau
pressure and PEEP) due to low lung capacity or intraoperative
physiological changes (18).

The PEEP level for obese patients was much higher than that
routinely used and not associated with BMI alone (19).
Although individualized PEEP was found to be successful in
intraoperative lung mechanics and oxygenation, it was observed
that it did not improve post-operative oxygenation (19-21).
With individualized PEEP, larger volumes of fluid and higher
doses of vasopressors were required (19). However, general
norepinephrine doses were low, so it may not cause a problem in
most patients, but high PEEP values should be avoided in those
with significant right heart failure (21).

Pressure-controlled ventilation can promote more homogeneous
ventilation, reducing alveolar overswelling and improving

oxygenation. Volume-controlled ventilation can reduce the risk
of post-operative pulmonary complications by providing better
tidal volume control during surgery that affects chest wall
compliance (18).

Anesthetic Drugs

Anesthesia drug doses are calculated according to body weight.
The drugs' pharmacokinetics (clearance, elimination, and distri-
bution volumes) vary due to the more extensive vascular fat
tissue in obese patients (2). There is uncertainty about appropri-
ate dosing in obese patients (7). However, lean, ideal, and
correct bodyweight should be calculated, and drug doses can be
delivered by calculating weight according to the anesthesia drug
scales given in Table III (2).

Table III. Calculations for Pharmacology (2)

Ideal Body Weight: Patient's normal lean fat mass ratio
[BW= Height (cm} - 105 (Female)

IBW= Height (cm) - 100 (Male)

Lean Body Weight (LBW): Patient's lean body weight
Male = 9270 x Total body weight (TBW) / 6680 + (216 x body mass index)

Female = 9270 x TBW / 8780 + (244 x body mass index)

Adjusted body weight (ABW): This allows for increased lean body weight and increased
volume of distribution in obese individuals.

ABW =IBW + 0.4 (TBW - IBW)

DRUG SCALES FOR ANESTHESIA

Lean Body Weight Ideal Body Weight Total Body Weight
Propofol (induction) Propofol (Infusion for | Succinylcholine
maintenance of anesthesia)

Thiopental Antibiotics

Fentanyl Alfentanil

Rocuronium Low molecular weight heparin

Atracurium MNeostigmine

Vecuronium

Morphine

Paracetamol

Bupivacaine

Lidocaine
Most ambulatory procedures can be performed with

sedation/analgesia. The most commonly used agent is midazol-
am which should be used with caution in terms of respiratory
depression (7). It is safer to perform induction in the operating
room rather than the anesthesia room. In addition to standard
monitoring, neuromuscular and bispectral index (BIS) monitor-
ing is essential. Moreover, capnography follow-up should be
performed to detect early apnea in patients receiving sedation
(2,7). There is no ideal anesthesia technique for morbidly obese
patients; the aim is to optimize oxygenation, ventilation, and
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analgesia in the post-operative period (22). Propofol is preferred
in procedures requiring deep sedation. However, the association
of obesity with OSAS increases respiratory tract complications,
and desaturation may ocur (7). The risk of respiratory depres-
sion increases with obesity, OSAS, male gender, American
Society of Anesthesiologists (ASA) >3, and age. Therefore,
drugs should be used by titration. Since ketamine does not
reduce upper respiratory tract muscle activity, fewer respiratory
tract complications develop; therefore, its combination with
propofol is preferred. In addition, dexmedetomidine can be
preferred due to the low incidence of respiratory tract complica-
tions. It has been found that the airway is better protected when
dexmedetomidine and ketamine are used together (7).

Obesity studies have concluded that desflurane and sevoflurane
have a faster recovery and early extubation than isoflurane and
propofol. While some studies recommend propofol-based
anesthesia, other studies remarkably suggest the use of desflu-
rane (23). Some studies indicated that desflurane has faster
recovery, while other findings did not show a difference in
comparing desflurane and sevoflurane. Moreover, patients with
propofol and dexmedetomidine had less post-operative nausea
and vomiting (2,7). Demirel I. et al., compared desflurane and
total intravenous anesthesia (TIVA), (propofol and remifentanil)
infusion for morbidly obese patients (22). They found that
cognitive functions improved more rapidly besides a faster
post-operative recovery in the TIVA group. In a study compar-
ing TIVA (propofol and dexmedetomidine together) and desflu-
rane, lower heart rate and blood pressure were observed in the
TIVA group.

In contrast, less pain, nausea, vomiting, and side effects were
observed in the post-operative period (23). It has been observed
that the potency and sensitivity of propofol are increased in
morbidly obese patients. Therefore, administration of propofol
induction dose based on lean body weight instead of total body
weight has been shown to cause less cardiovascular depression
and provide appropriate intubation. Accordingly, the induction
dose was found to be 2.310-3.567 mg/kg based on lean body
mass (24,25). The dosage administration of propofol according
to lean body mass and the amount is given according to BIS
monitoring were compared. It was seen that an additional
amount of the drug should be administered to the drug dose
given according to the lean body mass. For this reason, propofol
induction and maintenance doses are controversial. It should be
administered by monitoring the depth of anesthesia (BIS) in
morbidly obese patients (2,26).

Intraoperative multimodal analgesia should be performed. The
general recommendation is to use opioids as rescue analgesics.
Opioid administration should be limited as it may increase
post-operative respiratory complications. Therefore, parac-
etamol, non-steroidal anti- inflammatory drugs, and local
anesthetic infiltrations can be used as alternatives. In addition,
dexamethasone may benefit post-operative pain, nausea, and
vomiting. However, intermittent hypoxia and sleep disruption
was seen in OSAS may cause hyperalgesia and increase the
need for analgesics. Non-opioid analgesia has been used more
and more in recent years. Non-opioid drugs; lidocaine, dexme-
detomidine, ketamine, and magnesium can be used alone or in
combination. However, since the side effects of these drugs
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have not been adequately evaluated, their risks and benefits
should be considered (2,7). In a study conducted on morbidly
obese patients undergoing laparoscopic gastric bypass surgery,
after induction, a bolus of 0.3 mg/kg of ketamine based on ideal
body weight was administered, followed by 0.2 mg/kg/hour
ketamine infusion continued for up to 24 hours. It has been
shown that perioperatively ketamine infusions significantly
reduce opioid consumption (27). Post-operative use of dexme-
detomidine for post-operative analgesia in bariatric surgery has
been shown to significantly reduce opioid consumption in 24
hours and cause less nausea and vomiting. Therefore, dexmede-
tomidine is a good alternative for multimodal analgesia in
high-risk patients such as morbidly obese (28).

Intraoperative hyper- or hypovolemia administration in obese
patients is associated with worse outcomes. Individualized
targeted fluid therapy outcomes and tissue oxygenation are
better in obese patients. Colloid fluids can stay in the intravas-
cular space longer than crystalloid fluids, leading to hemody-
namic stability, tissue perfusion, and oxygenation (18).

Neuromuscular Blockade

Since neuromuscular muscle relaxants (hydrophilic) and induc-
tion agents are distributed centrally without redistribution, dose
adjustment should be made by calculating lean body mass.
Unlike other drugs, succinylcholine is the only drug that should
be administered according to total body weight due to increased
plasma pseudocholinesterase and extracellular volume (2). Due
to the risk of residual neuromuscular blockade, neuromuscular
blockers should be reduced and avoided if possible. If used, it
should be reversed at the end of surgery. According to ideal
body weight, Rocuronium, vecuronium, and atracurium should
be given according to ideal body weight. In a study comparing
sugammadex and neostigmine in morbidly obese patients,
residual blockade and the risk of post-operative nausea and
vomiting were lower with sugammadex. Although it is suggest-
ed that the dose of sugammadex should be given according to
total body weight (TBW) in obese patients, some studies show
that the dose of sugammadex in morbidly obese patients can be
TBW +40% (2,7). However, in the study of Horrow et al., they
showed that the sugammadex dose based on total body weight
had a lower risk of decurarisation than the ideal body weight
dose, regardless of the depth neuromuscular block or neuromus-
cular blocking agents (NMBA) used, and allowed faster extuba-
tion (29). In the study of Mostoller et al., sugammadex is recom-
mended according to total body weight (30).

Regional Anesthesia for Obese Patients

Regional anesthesia techniques can be used in ambulatory
anesthesia in upper and lower extremity surgeries. Thus, besides
the airway problems that may occur, the side effects of anesthet-
ic agents, neuromuscular blockade, and opioids are avoided. It
also reduces the need for opioids by providing post-operative
pain control. However, the block failure rate is 1.62 times higher
due to anatomical difficulties. In morbidly obese patients, the
intrathecal dose of bupivacaine (BMI >40) is similar to that of
regular BMI patients (31). Sitting is recommended for obese
patients in neuraxial anesthesia applications (2,7).
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Post-operative Considerations

In the postanesthesia care unit (PACU), breathing activity
increases in obese patients and should be considered regarding
atelectasis and respiratory complications. It should be followed
with pulse oximetry, and patients should lie in a semi-sitting
position with their heads elevated to reduce airway obstruction
(7,18). In the case of opioid use in patients with obesity and
OSAS, airway obstruction due to pharyngeal laxity due to
pharyngeal muscle weakness is the most common complication
of PACU. Therefore, opioid-sparing analgesic approaches
should be used (7,18,32). Oxygen support can be applied until
the initial saturation value is reached in room air. However,
there are concerns that it may suppress hypoxic arousal,
increase the duration of apnea attacks, cause respiratory depres-
sion and increase carbon dioxide retention.

On the other hand, in the study conducted on OSAS patients, it
was shown that the risk of apnea and hypercarbia did not
increase. It has been reported that CPAP/BiPAP application is
beneficial in patients with post-operative hypoxemia (oxygen
saturation <90%). Use of high-flow nasal oxygen instead of
CPAP/BiPAP may also be helpful. However, patients who need
CPAP or high-flow nasal oxygen administration are not suitable
for day-to-day procedures. It is recommended that they be
treated as inpatients (7,18). In their study, Gabriel et al., found
five conditions that increase the length of stay in PACU; morbid
obesity, hypertension, type of surgery, type of anesthesia, and
planned case duration (32).

Obesity alone is not a contraindication for outpatient surgery.

Table IV. ERAS suggestions for post-operative care in bariatric surgery (18)

The studies found the BMI value associated with the risk of
readmission to the hospital after discharge as >45,7 kg/m2. In
addition to BMI, patient comorbidity and surgical factors should
also be considered (7). However, in the study by Hajmohamed
et al., the probability of early rehospitalization was found to be
the same in super morbidly obese patients (BMI >50 kg/m2)
compared to morbidly obese patients (BMI >40 kg/m2) (4). In
addition, they concluded that there is no increase in the risk of
early post-operative complications at home after discharge in
super morbidly obese patients who meet the discharge criteria.
Similarly, Vertosick et al., conducted a study of 13957 patients
(5). Although there was a slight difference between BMI and
post-operative results, there was no significant difference
between BMI and length of hospital stay, readmission, and
complications. In another study examining 235 patients, there
was no correlation between BMI and unplanned readmission.
Although conflicting studies have been reported, appropriate
selection of patients with high BMI, morbid or super-morbid
obesity after considering other comorbidities may increase the
success of ambulatory surgery (3,4).

There was no significant increased risk of complications with
less than 3 hours of operation time. However, an increase in
morbidity of 21% was observed for every hour of a surgery over
3 hours. Although there is no exact maximum time for outpa-
tient surgery, hospitalization for more than 6 hours is recom-
mended (12). Standard discharge criteria can determine the time
to discharge from PACU (18). Enhanced recovery after surgery
(ERAS) recommendations for post-operative care in bariatric
surgery are given in Table IV.

ELEMENTS SUGGESTION EVIDENCE RECOMMENDATION
LEVEL
Post-operative Patients with OSAS with or without complications should be Oxygen  treatment: | Strong
oxygenation placed in a semi-sitting position with elevated heads and oxygen
SUPPOFT. Low
Follow-up of both groups afier PACU should be done in a
surgical ward. Post-operative
In the presence of signs of respirvatory disiress, it should be treated | position: High
with non-invasive positive pressure ventilation and maintained
oxygenation using a low threshold.
Patients with OSAS receiving CPAP treatment at home should use | Moderate Strong
their eguipment immediately after surgery.
Patients with abesity hypoventilation syndrome (QHS) are at Low Strong
higher risk for respiratory adverse events.
Paogt-operative BIPAP/NIV showld be freely considered in the
immediate posi-operative period, especially in hypoxemia.
Thromboprophylaxis | Thromboprophylaxis showld include mechanical and High Strong
pharmacological measures.
Doses and duration of treatment should be individualized.
Early post-operative | 4 clear liguid meal regimen can usually be started a few hours Moderate Strong
nutritional care after surgery
All patients should have access to a comprehensive dietetic Moderate Strong
assessment of the macronutrient and micronutrient content of the
diet based on the surgical procedure and the patient's nutritional
status, with the support of counseling.
Patients and healthcare professionals should be aware of thiamine | Low Strong
deficiency, especially in the early post-operative period.
Vitamin and mineral | It is necessary to monitor lifelong vitamin, mineral supplements, High Strong
supplement and nutritional habits with biochemical parameters.
Proton pump PPI prophyiaxis should be considered for at least 30 days after Roux-en-Y¥  gastric | Strong
inhibitor (PPI) Rowx-en-¥ gastric bypass surgery.
prophylaxis bypass: Moderate
There is insufficient evidence to recommend PPI prophyvlaxis for Sleeve pgastrectomy: | Weak
sleeve gastrectomy surgery, but reported a high incidence of
gastroesophageal reflux after this procedure, it may be considered | Very Low
at least 30 days after surgery.
Gallstone prevention | Ursodeoxycholic acid should be considered six months afier Moderate Strong
bariatric surgery in patients without intraoperative gallstones.
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CONCLUSION

Standard operating room conditions may not be provided in
areas where ambulatory anesthesia is applied. For this reason,
the infrastructure of the center should be taken into account
when evaluating obese patients. Obesity is not an independent
risk factor. Accompanying comorbidities are decisive in the
development of perioperative complications. Obese patients
should be evaluated for cardiac, pulmonary, endocrine, and
OSAS. Particular attention should be paid when evaluating
morbidly obese (BMI> 40 kg / m2) patients. Comorbidities, not
BMI alone, should be decisive in terms of suitability for outpa-
tient surgery.

Super morbid obese patients with BMI> 50 kg / m2 can be taken
to selected ambulatory surgery if there is no accompanying
comorbidity. Although no relationship was found between BMI
and difficult airway. However, it was stated that difficult mask
ventilation and intubation were found in patients with a high
mallampati score and neck circumference >50 cm. Therefore, it
may be helpful to look at the neck circumference of obese
patients preoperatively.

The drugs to be used should be adjusted according to the ideal
body weight and used by titration. It is recommended to use
wakefulness (BIS) monitoring methods when adjusting the
anesthetic dose for obese patients. In addition to standard moni-
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toring, BIS, Capnograph, and neuromuscular monitoring should
be performed. Particularly muscle relaxants should not be used
as much as possible; if necessary, sugammadex should be
administered at the end of the operation. Sugammadex should
be given by calculating the total body weight.

To avoid opioid use, non-opioid analgesia methods should be
preferred. Opioids should be preferred as rescue analgesics. If
possible, regional anesthesia and analgesia methods should be
applied. Anatomical difficulties should be considered in region-
al anesthesia and analgesia applications.

Hospitalization should be considered in surgeries longer than
three hours. In surgeries longer than 6 hours, patients should be
hospitalized. If they are to be discharged, obese patients with
OSAS using a CPAP/BIPAP device should be advised to use the
CPAP/BIPAP device at home. Otherwise, hospitalization is
recommended.
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Pneumomediastinum in an Asthmatic Patient
with COVID-19

Astimli COVID-19 Hastasinda
Pnomomediastinum

ABSTRACT

Spontaneous pneumomediastinum is a rare disease that develops due to alveolar rupture. Many
cases with pneumomediastinum, related to Corona Virus Disease-19 (COVID-19) have been
reported so far, but most of these patients had severe disease and extensive parenchymal
damage. Pneumomediastinum with such a small lung infiltration is extremely rare in COVID-19
and may arise as a result of increased alveolar pressure caused by excessive coughing. Here, we
present a patient with asthma and typical symptoms of COVID-19 and focal ground-glass opaci-
ty and pneumomediastinum on chest computerized tomography (CT).

Key Words:
COVID-19, Pneumomediastinum, Cough, Alveolus

0oz

Spontan pndmomediastinum alveol riiptiirene bagli gelisen nadir bir hastaliktir. Simdiye kadar
COVID-19 ile ilgili birgok pnémomediastinum vakasi bildirilmistir, ancak bu hastalarin ¢ogun-
da ciddi hastalik ve yaygin parankim hasart vardi. Pndmomediastinum, bu kadar kiigiik bir
akciger infiltrasyonu ile COVID-19'da oldukga nadirdir ve asirt 6ksiiriigiin neden oldugu alveo-
ler basicin artmast sonucu olusabilir. Burada, tipik COVID-19 semptomlart olan ve gogiis
bilgisayarli tomografisinde (BT) fokal buzlu cam opasitesi ve pndmomediastinumu olan astimli
bir hastay1 sunuyoruz.

Anahtar Kelimeler:
COVID-19, Pnomomediastinum, Oksiiriik, Alveol

INTRODUCTION

Pneumomediastinum is a rare and life-threatening disease, defined as the presence of air in the
mediastinum. The main cause of pneumomediastinum is the barotrauma arising during mechan-
ical ventilation. Many COVID-19 patients with pneumomediastinum, following tracheal intuba-
tion have been reported so far (1-3). Besides the barotrauma provoked by mechanical ventila-
tion, pneumomediastinum may also arise due to the barotrauma induced by persistent cough
(2,3). Here, we present an asthmatic patient with typical symptoms of COVID-19 and pneumo-
mediastinum with limited ground-glass opacity in the chest CT.

Case

A 36-year-old male patient presented with cough, sore throat, fever, chest and muscle pain for
about a week. The most disturbing symptom was the cough, and the patient had never had such
an intractable cough before. He had intermittent asthma that was under control and he was using
a short-acting bronchodilator as he needed. There was no feature in his medical history other
than asthma. He was an active smoker with a 10 packet year cigarette consumption history.
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He did not either contact a COVID-19 positive patient or
traveled to another country recently.

The patient's vital signs (heart rate was 98 beats/min, blood
pressure was 110/55mmHg and respiratory rate was 20/min)
were normal. He did not need oxygen supplementation (SpO2
was 98% at room air) either. Lung sounds were normal and there
was no crackle or ronchus. The most prominent finding during
the physical examination was the persistent cough, repeating
with every breath. Leukocytosis (12400/ul) and mild thrombo-
cytosis (378000/ul) were present in the complete blood count.
All biochemical tests including serum electrolytes, kidney, and
liver function tests, ferritin, d-dimer, troponin, C-Reactive
Protein were normal, except there was a slight elevation in
creatinine kinase (183 TU/L). In chest CT, there was a mild and
limited ground-glass opacity in the right upper lobe and a
pneumomediastinum (Figure 1).

V 4
b

Figure 1: Chest CT showing a focal ground glass opacity (red arrow) and air in
the mediastinum (black arrow).

The patient was started on hydroxychloroquine (2x200mg/day)
and azithromycin (1x500mg/day) and he continued the asthma
medication that he had been using. Both of the COVID-19
Polymerase Chain Reaction (PCR) tests performed two days
apart, were negative. We completed the COVID-19 treatment
regimen, as recommended by our medical science committee
(hydroxychloroquine for 5 days and azithromycin for 3 days).
We administered low molecular weight heparin and pain reliev-
er (paracetamol, dexketoprofen) throughout the hospital stay.
The patient was discharged on day 5. He had no cough by the
4th week of the diagnosis and pneumomediastinum had
regressed spontaneously without causing any respiratory and
circulatory complications.

DISCUSSION

Although many different symptoms have been reported in
COVID 19 infection, the most common symptoms are fever,
weakness, and extensive muscle pain. Especially during the
pandemic, the patients with these symptoms should definitely
be examined in terms of COVID-19. The reverse transcrip-
tase-PCR test, used frequently for detection of the viral nucleic
acid, has high specificity. However, false-negative test results
may occur in up to 30% of the patients with COVID-19 (4).
According to the results obtained from studies on PCR sensitivi-

ty, the sensitivity of PCR test ranges from 28% to 88% (5). In
case of high clinical suspicion but a negative PCR test result, it
is possible to benefit from chest CT findings of which the
sensitivity was even higher than PCR (4).

Classical chest CT findings of COVID-19 pneumonia are
bilateral, multifocal, basal, interstitial, and/or alveolar opacities
(6). Extrapulmonary findings such as lymph node enlargement,
pleural and pericardial effusion, are also possible. Although not
often, spontaneous pneumomediastinum is one of the extrapul-
monary complications of COVID-19 infection (1). The patho-
genesis is not certain and it is thought to result from extensive
alveolar damage or increased alveolar pressure. Most of the
patients with pneumomediastinum related to COVID-19 had
diffuse parenchymal changes. The patients with COVID-19
previously reported having pneumomediastinum were usually
the ones with severe COVID pneumonia. So, the presence of
pneumomediastinum has been suggested to be a poor prognostic
factor (1,2). However, we have seen via this case that not all
patients with pneumomediastinum developing during
COVID-19 might have a bad prognosis. To our acknowledge,
there is no such a report about pneumomediastinum in a patient
with such a little parenchymal damage. The reason for pneumo-
mediastinum in our patient was probably the persistent cough,
increasing the alveolar pressure. We suppose that the most
important factor in spontaneous and rapid recovery was the
absence of severe parenchymal damage.

CONCLUSION

This case is important in two aspects. First of all, in this case,
the diagnosis of COVID-19 was made clinically and radiologi-
cally despite PCR was negative. A negative PCR test result can’t
exclude the diagnosis in proper clinical and radiological
findings. Second, pneumomediastinum developed in this case
without serious parenchymal damage. Spontaneous pneumome-
diastinum, may arise in some patients with COVID-19,
especially if they have severe parenchymal damage. Thus, it is
presumed as a poor prognostic factor. However, it can also arise
as a result of increased alveolar pressure induced by a persistent
cough, in asthmatic patients without widespread parenchymal
damage. Therefore the prognosis was better in this case than in
patients with severe parenchymal damage.
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Ileocaecal Intussusception Due To
Inflammatory Fibroid Polyp: A Rare Case
Report At District Hospital

Enflamatuar Fibroid Polibe Bagli Ileocekal
Invajinasyon: Ilge Hastanesinde Nadir Bir Vaka

ABSTRACT

Inflammatory fibroid polyps are rare quasi tumor lesions that develop from the gastrointestinal
tract's submucosa. We present an ileocecal intussusception case as due to IFP in a man aged 47
years who was admitted to a district hospital. Terminal ileum resection with right hemicolec-
tomy was performed for this patient and the mass defined as an inflammatory fibroid polyp in
pathological examination.

Key Words:
Intussusception, Inflammatory fibroid polyp, Terminal ileum

oz

Enflamatuar fibroid polip, gastrointestinal sistemin submukozasindan kaynaklanan nadir
goriilen tiimdr benzeri bir lezyondur. Yazimizda, terminal ileumda olusan polipoid kiitleye bagli
ileocekal invajinasyon gelisen 47 yasinda bir erkek hastaya, kiitle goriiniimiiniin kansere benze-
mesi nedeniyle terminal ileum rezeksiyonuyla beraber sag hemikolektomi uygulandi. Ancak
kiitle patolojisinin enflamatuar fibroid polip olarak raporlanmasi {izerine olgu sunulmustur.

Anahtar Sozciikler:
Invajinasyon, Enflamatuar fibroid polip, Terminal ileum

INTRODUCTION

Intussusception is described as the invagination of a proximal segment of the intestine into a
more distal segment of the bowel. When the distal section invaginates into the proximal
segment, this is referred to as retrograde intussusception (1,2). Even though intussusception is a
frequent malady in childhood due to lymphoid hyperplasia following viral infections, it is
uncommon in adults. Clinical symptoms are cramping stomach pain, bloody diarrhea, and a
tangible abdominal mass (2). Adult intussusception is different from pediatric intussusception in
terms of clinical symptoms, its causes and in many ways (1-4).

Adult intussusception consists 5% of all intussusceptions, and 1%-5% of all cases of intestinal
obstruction.

Inflammatory fibroid polyp (IFP) is an infrequent benign solitary tumor-like lesion that
originate from the submucosa of the gastrointestinal tract (GIT) (5). They usually develop in the
gastric antrum, yet may appear anywhere in the gastrointestinal tract. The most common place
of development for these polyps is the ileal segment, where they trigger intussusception (6). The
estimated incidence of IFP is 0.3 to 0.5% in the general population (7,8).
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We present a rare ileo-cecal intussusception case due to IFP in a
man aged 47 years who was admitted to a district hospital.

CASE REPORT

A man aged 47 years was admitted to the clinic as an emergency
case with a history of increasing severity of colic, anorexia,
nausea, and bilious vomiting for a month, with no history of
abdominal distension. The physical examination revealed
muscle defense and rebound pain. No blood or mucus were
found on the digital rectal examination. His stools had small
volume, were formed. In the last 3 months, he reported nausea,
vomiting and intermittent abdominal pain. There was no signifi-
cant gastric distension. Bowel sounds were hyperactive. The
blood pressure was 90/70mmHg, pulse rate was 70 beats per
minute, and body temperature was 37°C. Creatinine was 0.6
mg/dl (regular: 0.72-125 mg/dl) and protein of C-reactive was
130.20 mg/I (regular: 0-0.5 mg/l) in laboratory tests.19.89 ml of
leukocyte count was revealed by counts of blood cells. (regular:
4.23-9.07 pl), the hemoglobin level was 12.6 g/dl (regular:
13.7-17.5 g/dl), and a platelet count was 538 ul (regular:
163-337 pl). The rest of the serum values were within regular
ranges. X-rays of the abdomen and chest were also normal. The
CT scans revealed intussusception due to a tumoral mass
causing mechanical intestinal obstruction (Figure 1).

Figure 1: The CT scans revealed intussusception due to a tumoral mass causing
mechanical intestinal obstruction

The patient was prepared and resuscitated for four hours in
order to obtain a satisfactory urine output and laparotomy with
a midline incision has been applied. The surgery revealed an
ileo-cecal intussusception. The intussuscepted intestinal
segment obstructed the intestinal lumen, which resulted with
proximal intestinal segment dilatation. Segmental resection of
intussuscepted ileocecal valve segment and end-to-end anasto-
mosis have been realized. Resected ileum segment was 12 cm
long and the resected colon segment was 28 cm long on macro-
scopic examination. Histopathological examination shows an
IFP measuring 3.5x3x1.5 cm. Its lining mucosal surface was
bleeding ulcers. On immunohistochemical analysis, Cytokeratin
staining was positive. However, CD34 was negative, CD68 was
negative and Ki67 was negative. There were no complications
after the surgery. Five days following surgery, the patient was

discharged. The eight-month follow-up period was uneventful.

DISCUSSION

Barbette was the first and Hunter was the second to describe
intussusception in the literature. However, Sir Jonathan
Hutchinson performed the first surgical intervention in 1871(9).
Abdominal CT is currently considered the most sensitive radio-
logical method for confirming intussusception, with a reported
diagnostic accuracy of 58%-100%. On CT, a bowel-with-
in-bowel configuration suggested by mesenteric fat and vessels
compressed between the walls of the small bowel is pathogno-
monic of intussusception. In contrast to US, CT is unaffected by
the presence of gas in the bowel lumen. Intussusception has
always been thought as an illness that affects children and
infants since its discovery. Intussusception has been classified
according to location, i.e., enteric, colonic, ileo-caecal or ileoco-
lic. Enteroenteric intussusception affects the small bowel,
whereas colonic intussusception affects the large intestine. In
ileocolic intussusception, the ileum invaginates towards the
ileocaecal valve. Adult intussusceptions are more common in
the small intestine (50%-88%) compared with the cases in the
large intestine (12%-50%) (10). Intussusception may be
grouped as primary (idiopathic) or secondary due to underlying
etiological causes (benign or malignant lesion). Adult intussus-
ceptions that occur due to a primary or idiopathic cause are most
likely to arise in small intestine,accounting for roughly 10% of
cases. Secondary intussusceptions are linked to a pathological
disease that involves a lead point and is more common in adults.
In published literatures, underlying etiology was malignant in
ileocolonic and colocolonic intussusceptions meanwhile it was
mostly benign in enteroenteric intussusceptions. Thus, the most
crucial criteria is the type of the etiology to decide surgical
process for an adult patient with no preoperative histological
diagnosis. Adult intussusceptions are most commonly caused by
benign tumors. IFPs are a rare cause of intussusception among
adults (11,12).

CONCLUSION

The appropriate management that best fits to adult intussuscep-
tion is controversial. Abstractly, surgical reduction prior to
resection may allow for more limited resection; nevertheless,
the possibility of intraluminal seeding or venous tumor
diffusion during lesion manipulation should also be considered.
The cause of small intestine intussusceptions, the frequency of
malignancy varies between 1% to 47%, with the generality of
lesions are metastatic. Recommendation is to perform resection
without reduction for primary lesions which are the majority of
these type of lesions.

Conlflict of Interest Statement: None.
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Consent: The patient provided written informed consent for the
publishing of this case report and associated pictures. A copy of

the written consent is available for review from the Editor-in
Chief of this journal.

3551



~
on
o
X
I
I
=
Q
—
1)
=
e
-
<
©
N
S
=)
(5}
£
=
<

Ahn JH, Choi SC, Lee KJ, Jung YS. A clinical
overview of a retrospective study about adult
intussusceptions:  focusing on discrepancies
among previous studies. Dig Dis Sci.
2009;54(12):2643-9.

Ghaderi H, Jafarian A, Aminian A, Mirjafari
Daryasari SA. Clinical presentations, diagnosis
and treatment of adult intussusception, a 20 years
survey. Int J Surg. 2010;8(4):318-20.

Wang N, Cui XY, Liu Y, Long J, Xu YH, Guo
RX,Guo KIJ. Adult intussusception: a retrospective
review of 41 cases. World J Gastroenterol.
2009;15(26):3303-8.

Yakan S, Caliskan C, Makay O, Denecli AG,
Korkut MA. Intussusception in adults: clinical
characteristics, diagnosis and operative strategies.
World J Gastroenterol. 2009;15(16):1985-9.

Jan ZU, Muslim M, Ullah K, Shoaib A, Ahmed N,
Khan ZM, Aurangzeb M. Vanek's tumor as an
unusual cause of ileo-ileal intessuception - A
unique case report. Ann Med Surg (Lond).
2018;32:14-7.

Zinkiewicz K, Zgodzinski W, Dabrowski A,
Szumilo J, Cwik G, Wallner G. Recurrent inflam-
matory fibroid polyp of cardia: a case report.
World J Gastroenterol. 2004;10(5):767-8.

10.

11.

12.

Jabar MF, Prasannan S, Gul YA. Adult Intussus-
ception Secondary to Inflammatory Polyps. Asian
Journal of Surgery. 2005;28(1):58-61.

Wang H, Zhou T, Zhang C, Li H, Lii M. Inflamma-
tory fibroid polyp: an unusual cause of abdominal
pain in the upper gastrointestinal tract A case
report. Open Medicine. 2019;15(1):225-30.

Ghaderi H, Jafarian A, Aminian A, Mirjafari
Daryasari SA. Clinical presentations, diagnosis
and treatment of adult intussusception, a 20 years

survey. International Journal of Surgery.
2010;8(4):318-20.

Ivani§ N, Tomas V, Vrani¢ L, Lovasi¢ F, Ivani§ V,
Zulj M, Suke R, Stimac D. Inflammatory Fibroid
Polyp of the Small Intestine: a Case Report and
Systematic Literature Review. Journal of Gastro-
intestinal & Liver Diseases. 2020;29(3).

Balci NC, Radjazi S, Polat H. Adult intussuscep-
tion secondary to inflammatory fibroid polyp:
demonstration by  MRI.  Eur  Radiol.
2000;10(11):1708-10.

Karuhanga T, Ngimba C, Yahaya JJ. Inflammatory
Fibroid Polyp in a 48-Year-Old Male: A Rare
Cause of Intussusception. Case Reports in
Surgery. 2020;2020:9251042.

3561



dergisi

akdenizti

medicalj ournal

Cilt/Vol.9, No. 3, 2023

Asagida isme gore alfabetik sirayla listeledigimiz hakemlere,
ozenli degerlendirmeleri ve yol gostericilikleri i¢in siikranlarimizi sunariz.

Atif BAYRAMOGLU ! Mehmet Sedat DURMAZ

3571

Aysen CAKIR | Mete OZCAN
Aysun ANKAY YILBAS | Murat KAYABEKIR
Belgin SEN ATASAYAR l Oguzhan ARUN
Bumin DEGIRENCI | Oya BOZKURT
Damla SOYDAN CABUK | Omer Tolga GULER
Ebru Nur BARCIN | Ozgiir MERHAMETSIZ
Eda Didem YALCIN | Ramazan OZDEMIR
Emel OKULU | Ramazan SARI
Erdem KARADENIZ | Serdar ALAN
Ersin KADIROGULLARI | Seyhun KURSAT
Fatma AKTAS | Server Sezgin ULUDAG
Giirsel COK | Sina FERAHMAN
Hasan ALTUNBAS | Sinan SARAL
Hilal OZKAN | Sibel Karaca Sivrikaya
Hiilya KAMARLIALTUN | Serife ARSLAN
Hiiseyin CIYILTEPE | Tugba GOKTALAY
Ismail ODEMIS | Yeter DURGUN OZAN
Levent GUNGOR | Zeynep YILDIRIM

Mert KARTAL



$\‘L UN'VE,Q

%0y
e

1982
P FakOLTES

gisi

akdenlztllo

medicaljournal

https://dergipark.org.tr/tr/pub/akd



