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Tiirk Resiisitasyon Dergisi (TJR), Tiirk Restisitasyon Dernegi’nin
acik erisimli, yalnizca g¢evrimigi ve bilimsel yayin organidir.
Dergi, bagimsiz, tarafsiz ve ¢ift-kor hakemlik ilkelerine uygun
olarak yayimlanmaktadir.

Dergi Ocak, Mayis ve Eyliil aylarinda yayimlanir. Derginin dilleri
Latin harfleriyle Tiirkge ve Ingilizcedir. Yazim ve dil bilgisi hatalar1
icerikte herhangi bir degisiklik yapilmadan yayin kurulu tarafindan
diizeltilecektir. Yazarlar makalelerini hazirlarken bastan sona
Tiirkge/ Ingiliz yazim kurallarini kullanmalidir. Tiirk Resiisitasyon
Dergisi hem Tiirkge hem de Ingilizce yazilar1 degerlendirmeye
kabul etmektedir; ancak Tiirk¢e yazilan makalelerin yazarlarimin,
kabul edilen makalelerinin Ingilizce versiyonunu yaymlanmadan
once dergiye vermeleri gerekmektedir.

Derginin amaci, resiisitasyon alanlarinda etik kurallara uygun
olarak hazirlanmis klinik ve deneysel arastirma makaleleri, olgu
sunumlari, editére mektuplar, ¢alisma protokolleri ve bilimsel
konferans bildirileri yaymlayarak literatiire ve resiisitasyon
alanina katkida bulunmaktir.

Yayinlanan makaleler, kardiyak arrestin etiyolojisi, patofizyolojisi
ve Onlenmesi, resiisitasyon egitimi, klinik resiisitasyon ve
deneysel resiisitasyon arastirmalart ile ilgilidir, ancak istisna
olarak, deneysel hayvan g¢alismalari ile ilgili makaleler yalnizca
ilgi gekiciyse ve dogrudan klinik kardiyopulmoner resiisitasyonla
ilgiliyse yayinlanacaktir.

Dergi igerigi yogun bakim, acil tip, anestezi, kardiyoloji, pediatri
ve neonatoloji alanlarinda calisan saglik profesyonellerinin
ilgisini ¢ekecektir.
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Derginin editoryal ve yayin siirecleri, International Committee
of Medical Journal Editors (Uluslararast Tip Dergisi Editorleri
Komitesi) yonergelerine gore sekillendirilir. Dergi, Bilimsel
Yayincilikta Seffaflik ve Iyi Uygulama llkeleri ile uyumludur.

Dergi de yazi siiregleri ve yayimlama iicretsizdir.

Degerlendirme ve yayin siirecinin higbir asamasinda yazarlardan
ticret talep edilmez. Tiim yazilar, turkjresuscitation.org adresinde
bulunan g¢evrimici bagvuru sistemi araciligiyla gonderilmelidir.
Dergi yonergeleri, teknik bilgiler ve gerekli formlar derginin web
sayfasinda yer almaktadir.

Derginin tim masraflar1 Resiisitasyon Dernegi tarafindan
karsilanmaktadir. Potansiyel reklam verenler, Yazi Isleri
Midirligi ile iletisime gegmelidir. Reklam gorselleri sadece
Genel Yayin Yonetmeninin onayi ile yayinlanir.

Dergide yayinlanan yazilarda ifade edilen ifadeler veya goriisler,
Resiisitasyon Dernegi, editorler, yayin kurulu ve/veya yaymeinin
goriislerini degil, yazar(lar)in goriislerini yansitir; editorler, yayin
kurulu ve yayinci bu tiir materyaller i¢in herhangi bir sorumluluk
veya yukiimliiliik kabul etmemektedir.

Yaymlanan tiim igerige ¢evrimici olarak {cretsiz olarak
turkjresuscitation.org adresinden ulasilabilir.

Dergide yaymlanan tiim igerigin uluslararasi telif haklar
Resiisitasyon Dernegi’ne aittir.


https://www.turkjresuscitation.org/
https://www.turkjresuscitation.org/
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Tiirk Restisitasyon Dergisi, disiplinler arasi bir tip dergisidir ve
Resiisitasyon Dernegi’nin resmi dergisidir. Ozgiinliik, yiiksek
bilimsel kalite ve atif potansiyeli makalenin yayinlanmasi igin
en onemli kriterlerdir. Degerlendirme igin gonderilen yazilarin
daha once sunulmamis veya elektronik veya basili bir ortamda
yaymlanmamis olmasi gerekir. Tiim makaleler yalnizca gevrimigi
olarak yaymlanir ve kardiyak arrestin etiyolojisi, patofizyolojisi
ve Onlenmesi, resiisitasyon egitimi, klinik resiisitasyon ve hizli
yanit sistemleri ile ilgilidirler.

Deneysel resiisitasyon aragtirma makaleleri (hayvan ¢aligsmalari
dahil) daha az yayinlanmakta olup ancak bunlar yalnizca ilgi
¢ekiciyse ve dogrudan kardiyopulmoner resiisitasyonla ilgiliyse
yaymlanirlar. Resiisitasyonla ilgili olgu sunumlart kabul
edilmektedir. Travmayla ilgili makaleler ara sira yayinlanmaktadir,
ancak bunlarin ¢ogu travmatik kardiyak arrest ile ilgili olmalidir.
Deneysel, klinik ve ilag ¢aligmalar1 ve bazi vaka raporlari igin
aragtirma protokollerinin uluslar uluslararasi anlagmalara (World
Medical Association Association of Helsinki “Ethical Principles
for Medical Research Involving Human Subjects,” Ekim 2013,
www.wma.net) uygun olarak Etik Kurul tarafindan onaylanmasi
gerekmektedir. Yazarlardan etik kurul resmi belgeleri istenecektir.

Tiim makaleler intihal yazilimi ile kontrol edilir.

Dergi kapsamina girmeyen veya Tiirk Resiisitasyon Dergisi
yaymlanma standardinin ¢ok altinda olan makaleler, hakem
degerlendirmesi yapilmadan editorler tarafindan reddedilecektir.

Kapsam dahilinde ve yeterli standartta bulunan yazilar bir editére
atanir ve hakem degerlendirmesine gonderilir; makaleler daha
sonra, kabul edilir, revizyondan sonra tekrar degerlendirilerek
veya red olarak yazarlara geri gonderilir. Yazar olarak listelenen
herkes, International Committee of Medical Journal Editors
(ICMIE - www.icmje.org) tarafindan 6nerilen yazarlik kriterlerini
karsilamalidir.

Tiirk Resiisitasyon Dergisi, yazarlik haklarma uygun hareket
etmek ve hayalet ya da onurlandirilmis yazarligi 6nlemek igin
sorumlu yazarlarin ilk gonderim siirecinde yazarlik katki formunun
(www.turkjresuscitation.org adresinden indirilebilir) imzali ve
taranmig bir versiyonunu géndermeleri istemektedir.

Derginin Yayin Kurulu, tiim itiraz ve sikayet davalarimi COPE
ilkeleri kapsaminda ele alir. Bu gibi durumlarda yazarlar, itirazlar
ve sikayetleri ile ilgili olarak yaym ofisi ile dogrudan iletisime
geemelidir. Gerektiginde, dahili olarak ¢o6zillemeyen davalari
¢6zmek i¢in bir arabulucu gorevlendirilebilir.

Bas Editor, tiim itiraz ve sikayetler ig¢in karar verme siirecinde
nihai yetkilidir.

Tiirk Resiisitasyon Dergisi’'ne makale gonderirken yazarlar,
makalelerinin telif hakkini Tirk Resiisitasyon Dernegi’ne
devretmeyi kabul ederler. Eger reddedilirse, makalenin telif
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hakki yazarlarma geri verilir. Tirk Resiisitasyon Dergisi, her
bagvurunun bir Telif Hakki Devir ve Yazarlik Tesekkiir Formu
ile birlikte gonderilmesini sart kosar. (www.turkjresuscitation.org
adresinden indirilebilir).

Daha 6nce yaymlanmis igerigi kullanirken sekiller, tablolar veya
hem basili hem de elektronik formattaki diger materyaller dahil
olmak iizere, yazarlar telif hakki i¢in sahibinden izin almalidir. Bu
konudaki hukuki, mali ve cezai sorumluluk yazara aittir.

Tiirk Resiisitasyon Dergisi’nde yayinlanan yazilardaki ifadeler
veya gorisler, editorlerin, yaym kurulunun veya yayincinin
gorislerini degil, yazarin goriislerini yansitmaktadir; editorler,
yaym kurulu ve yaymei bu tiir materyaller i¢in herhangi bir
sorumluluk veya yiikiimliilik kabul etmemektedir. Yayinlanan
igerikle ilgili nihai sorumluluk yazarlara aittir.

MAKALE HAZIRLIGI

Makaleler, ICMJE’ye(Tip Dergilerinde Bilimsel Calismalarin
Yiriitiilmesi, Raporlanmasi, Diizenlenmesi ve Yayinlanmasi i¢in
Oneriler) uygun olarak hazirlanmalidir.

Yazarlarin, randomize arastirma calismalar1 i¢cin CONSORT
kilavuzlarina, gozlemsel orijinal arastirma ¢alismalart igin
STROBE kilavuzlarina, tanisal dogrulukla ilgili ¢aligmalar i¢in
STARD kilavuzlarina, sistematik derlemeler ve meta-analiz i¢in
PRISMA kilavuzlarina, deneysel hayvan ¢alismalari icin ARRIVE
kilavuzlarina ve randomize olmayan genel davranis icin TREND
kilavuzlaria uygun makaleler hazirlamalar1 gerekmektedir.

Makaleler yalnizca derginin www.turkjresucitation.org adresinde
bulunan ¢evrimi¢i makale géonderme ve degerlendirme sistemi
tizerinden gonderilebilir. Bagka bir ortamdan gonderilen yazilar
degerlendirmeye alinmayacaktir.

Dergiye gonderilen yazilar, once editér ofis personelinin
makalenin derginin yonergelerine uygun olarak hazirlanip teslim
edildiginden emin olacagi bir teknik degerlendirme siirecinden
gececektir. Dergi yonergelerine uygun olmayan gonderiler, teknik
diizeltme talepleri ile birlikte, gonderen yazara geri gonderilecektir.
Yazarlarin asagidakileri gondermeleri gerekmektedir:

Ilk gonderim sirasinda Telif Hakki Devri ve Yazarlik Bildirimi
Formu ve ICMIJE Potansiyel Cikar Catigsmast Bildirim Formu
(katkida bulunan tiim yazarlar tarafindan doldurulmalidir). Bu
formlar www.turkjresucitation.org adresinden indirilebilir.



http://www.icmje.org
http://www.turkjresuscitation.org
http://www.turkjresuscitation.org
http://www.turkjresucitation.org
http://www.turkjresucitation.org
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Makalenin Hazirlanmasi

Bashk sayfasi: Tiim bagvurularla birlikte ayri bir baslik sayfasi
sunulmali ve bu sayfa sunlari igermelidir:

*  Makalenin tam baslig1 ve 50 karakterden fazla olmayan kisa
bir baslik (baslik),

*  Yazar(lar)in ad(lar)i, kurumlart ve en yiiksek akademik
derece(ler)i,

*  Hibe bilgisi ve diger destek kaynaklar1 hakkinda detayli bilgi,

e Sorumlu yazarin adi, adresi, telefonu (cep telefonu numarasi
dahil), e-posta adresi ve faks numaralari,

e Makalenin hazirlanmasia katkida bulunan ancak yazarlik
kriterlerini kargilamayan kisilere tesekkiir boliimii.

Ozet: Editore Mektuplar disindaki tiim gonderilerle birlikte bir
ozet gonderilmelidir. Orijinal Makalelerin 6zeti alt basliklar
(Amag, Yontemler, Sonuglar ve Sonug) ile yapilandiriimalidir.

Anahtar Sézciikler: Ozetin sonunda konu indekslemesi igin her
gonderiye en az ¢ ila en fazla alti anahtar kelime eslik etmelidir.
Anabhtar kelimeler kisaltmalar olmadan tam olarak listelenmelidir.
Anabhtar kelimeler National Library of Medicine, Medical Subject
Headings veritabanindan  (https://meshb.nlm.nih.gov/search)
sec¢ilmelidir.

MAKALE TURLERI
Orijinal Makaleler: Orijinal makalelerin ana metni; Giris,
Yontemler, Sonuglar, Tartisma ve Sonug¢ alt basliklart ile
yapilandirilmalidir. Orijinal Makaleler siirlamalart igin liitfen
Tablo 1’1 kontrol ediniz.

Sonuglari desteklemek i¢in istatistiksel analiz genellikle gereklidir.
[statistiksel ~ analizler, uluslararasi istatistiksel raporlama
standartlarina gore yapilmalidir (Altman DG, Gore SM, Gardner
MJ, Pocock SJ. Tip dergilerine katkida bulunanlar i¢in istatistiksel
kilavuzlar. Br Med J 1983: 7; 1489-93). Istatistiksel analizlere

Tablo 1: Makale tiirleri igin kisaltmalar
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iligkin bilgiler Gere¢ ve Yontemler bolimiinde ayri bir alt
baslikla verilmeli ve islem sirasinda kullanilan istatistik yazilim
programlari belirtilmelidir.

Birimler, uluslararast birim sistemi olan International System of
Units (SI)’a uygun olarak hazirlanmalidir. Birimleri yazarken (.),
(/), veya () yazimindan kagmilmalidir (6rn. mg kg-1, ug kg-1,
mL, mL kg-1, mL kg-1 sa-1 , mL kg-1 dk-1, L dk-1 m-2, mmHg
vb.yaziniz).

Editéryal Yorumlar: Editoryal yorumlar, dergide yayinlanan
aragtirma makalesi konusunda uzmanligi veya bu konuda
bilimsel gegmisi olan hakemler tarafindan kisa bir elestirel yorum
saglamay1 amaglar. Yazarlar, bu tiir yorumlar1 saglamak tizere
dergi tarafindan segilir ve davet edilir. Ozet, anahtar kelimeler ve
tablolar, sekiller, goriintiiler ve diger medya araglari dahil degildir.

Derleme: Belirli bir alanda genis bilgi birikimine sahip, bilimsel
geemisi olan ve yiiksek sayida atif potansiyeli olan yazarlar
tarafindan hazirlanan derlemeler kabul edilir. Hatta bu yazarlar
dergi tarafindan davet edilebilir. Derlemeler, klinik uygulamada
bir konuyla ilgili mevcut bilgi diizeyini tanimlamal, tartismali ve
degerlendirmeli ve gelecekteki ¢alismalara rehberlik etmelidir.
Ana metin girig, klinik ve arastirma sonuglart ve sonug boliimlerini
icermelidir.

Olgu Sunumu: Derginin olgu sunumlari kabulii sinirlidir ve tani
ve tedavide zorluk olusturan, yeni tedaviler sunan veya literatiirde
yer almayan bilgileri agiga ¢ikaran nadir vaka veya durumlara
iliskin raporlar, ilging ve egitici vaka raporlari i¢in kabul edilir.
Olgu sunumu, Metin Giris, Olgu Sunumu, Tartisma ve Sonug alt
basliklarini igermelidir.

Editore Mektup: Bu tiir makaleler, daha 6nce yayinlanmis bir
makalenin dnemli kisimlarini, gézden kagan yonlerini veya eksik
kisimlarini tartigir. Dergi kapsamindaki konularda 6zellikle egitici
vakalar olmak iizere okuyucularin ilgisini ¢ekebilecek makaleler

Makale tiirii Kelime Sinir1 (6zet ve ref. haric) Tablo / Resim Sayisi Referans Sayisi
Orjinal yayin 3000 6 80
Kisa yayin 1500 4 40
Derleme 4000 10 100
Aciklama ve Kavramlar 2000 4 40
Editéryal 1200 1 30
Editére Mektup 500 1 10
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“Editére Mektup” seklinde de gonderilebilir. Okuyucular,
yayinlanan yazilar hakkindaki yorumlarini “Editére Mektup”
seklinde de sunabilirler. Ozet, anahtar sozciikler ve tablolar,
sekiller, gorseller ve diger medya araglari dahil edilmemelidir.
Metin yapilandirilmamis olmalidir. Uzerinde yorum yapilan
yaziya bu yazi i¢inde uygun sekilde atifta bulunulmalidir.

TABLOLAR

Tablolar, kaynak listesinden sonra sunulan ana metinde yer almali
ve ana metin i¢inde atifta bulunuldugu siraya gore ardisik olarak
numaralandirilmalidir. Tablolarin iizerine agiklayict bir baslik
yerlestirilmelidir. Tablolarda kullanilan kisaltmalar, tablolarin
altinda (ana metin iginde tanimlanmis olsalar dahi) dipnotlarla
tanimlanmalidir. Tablolar program yazilimimin “insert table/tablo
ekle” komutu kullanilarak olusturulmali ve kolay okunabilmesi
icin anlasilir bir sekilde diizenlenmelidir. Tablolarda sunulan
veriler, ana metinde sunulan verilerin tekrari olmamali, ana metni
destekleyici nitelikte olmalidir.

SEKILLER VE SEKIL ACIKLAMALARI

Sekil, grafik ve fotograflar ayr1 dosyalar olarak (TIFF veya
JPEG formatinda) gonderim sistemi lizerinden goénderilmelidir.
Dosyalar bir Word belgesine veya ana metin igerisine
yerlestirilmemelidir. Sekil alt birimleri oldugunda, alt birimler tek
bir goriintii olusturacak sekilde birlestirilmemelidir. Her alt birim,
basvuru sistemi araciligiyla ayri ayrt sunulmalidir. Resimler,
sekil alt birimlerini belirtmek i¢in etiketlenmemelidir (a, b, ¢,
vb.). Sekillerde altyazilar1 desteklemek i¢in kalin ve ince oklar,
ok baslari, yildizlar, asteriksler ve benzer igaretler kullanilabilir.
Gorsellerin minimum ¢6ziintrligii 300 DPI (en az) olmalidir.
Degerlendirme siirecindeki aksakliklari 6nlemek i¢in gonderilen
biitiin gorsellerin ¢oziinlirligii net ve boyutu biiyiik (minimum
boyutlar 100x100 mm) olmalidir. Sekil/Resim altyazilari ana
metnin sonunda yer almalidir.

Makalede kullanilan tiim kisaltmalar, hem Ozette hem de ana
metinde ilk kullanimda tanimlanmalidir. Kisaltma, tanimdan
sonra parantez i¢inde verilmelidir.

Ana metinde bir ilag, tiriin, donanim veya yazilim programindan
bahsedildiginde, tiriniin ad1, irliniin tireticisi ve sirketin bulundugu
sehir ve iilke (ABD’de ise eyalet dahil) dahil olmak iizere iiriin
bilgileri, parantez iginde su bigimde saglanmalidir: “Discovery St
PET/CT tarayici (General Electric, Milwaukee, WI, ABD)”.

Tim kaynaklara, tablolara ve sekillere ana metin iginde atifta
bulunulmali ve ana metin i¢inde atif yapilan siraya gore ardisik
olarak numaralandiriimalidir.

Orijinal makalelerin sinirlamalari, sakincalart ve eksiklikleri,
sonug paragrafindan 6nce Tartisma bolimiinde belirtilmelidir.
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KAYNAKLAR

Hem metin i¢i alintilar hem de referanslar AMA Manual of Style
11th Edition’a gore hazirlanmalidir. Yayinlara atif yapilirken
en son, en gilincel yaymlar tercih edilmelidir. Kaynaklarin
dogrulugundan yazarlar sorumludur. Baski 6ncesi bir yayina atifta
bulunuluyorsa, DOI numarasi verilmelidir.

Dergi adlar1 Index Medicus/MEDLINE/PubMed’deki dergi
kisaltmalarina uygun olarak kisaltilmalidir. Alti veya daha az yazar
oldugunda, tiim yazarlar listelenmelidir. Yedi veya daha fazla
yazar varsa, ilk i¢ yazardan sonra “et al” yazilmalidir. Makalenin
ana metninde, kaynaklar noktalama isaretlerinden sonra {ist simge
olarak gosterilmelidir. Farkli yayin tiirleri i¢in referans stilleri
asagidaki orneklerde sunulmaktadir.

Dergi Makalesi: Blasco V, Colavolpe JC, Antonini F, Zieleskiewicz
L, Nafati C, Albanése J, et al. Hidroksietil nisasta 130/0.4 ve
hidroksietil nisasta 200/0.6 ile tedavi edilen donérlerden bobrek
alicilarinda uzun vadeli sonug. Br J Anaesth. 2015;115(5):797-8.

Kitap Boliimii: Fikremariam D, Serafini M. Agr1 yonetimine
multidisipliner yaklasim. I¢inde: Vadivelu N, Urman RD, Hines
RL, ed. Agr1 Yonetiminin Esaslart. New York, NY: Springer New
York; 2011:17-28.

Tek Yazarh Kitaplar: Patterson JW. Weedon’un Cilt Patolojisi.
4. baski. Churchill Livingstone; 2016.

Editor(ler) Yazar olarak: Etzel RA, Balk SJ, ed. Pediatrik Cevre
Sagligi. Amerikan Pediatri Akademisi; 2011.

Konferans Bildirileri: Morales M, Zhou X. Go¢men kadinlarin
saglik uygulamalari: kentsel bir ortamda yerli bilgi. Sunulan
bildiri: 78th Association for Information Science and Technology
Yillik Toplantisi;

6-10 Kasim; 2015; Louis, MO. Erisim tarihi: 15 Mart 2016

https://www.asist.org/files/meetings/am15/proceedings/
openpagel5.html

Tez: Maiti N. Amerika Birlesik Devletleri’ndeki Ergenlerde
Davranislar, Saglhk Ozellikleri ve Yaralanmalar Arasindaki Tliski.
Tez. Palo Alto Universitesi; 2010.

Cevrimici Dergi Makaleleri: Tamburini S, Shen N, Chih Wu H,
Clemente KC. Erken yasamda mikrobiyom: saglik sonuglari i¢in
¢ikarimlar. Nat Med. 7 Temmuz 2016’da ¢evrimigi yayinlandi.
doi:10.1038/nm4142

Web Siteleri: Uluslararasi Bulasic1 Hastaliklar Dernegi. ProMed-
posta. Erisim tarihi: 10 Subat 2016
https://www.promedmail.org

Epub Baski Oncesi Makaleler: Cai L, Yeh BM, Westphalen AC,


https://www.asist.org/files/meetings/am15/proceedings/openpage15.html
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GENEL KONULAR

e Orijinal resminizin tek tip yazi ve boyutlarini kullandiginizdan
emin olunuz.

e Uygulama bu segenegi sagliyorsa, kullanilan yazi tiplerini
saklaymiz.

e Cizimlerinizde su yazi tiplerini kullanmay: hedefleyiniz:
Arial, Courier, Times New Roman, Symbol veya benzer yazi
tiplerini kullaniniz.

e Cizimleri metindeki siralarina gére numaralandiriniz.

e Resim dosyalarmiz i¢in adlandirma yapiniz.

*  Resimlere ayr1 ayr altyazi saglayiniz.

e Cizimleri, yayinlanan versiyonun istenen boyutlara yakin
boyutlandiriniz.

e Her bir ¢izimi ayr1 bir dosya olarak gonderiniz.

Yapilmamasi ve Dikkat Edilmesi Gerekenler:

e Ekran kullanimi i¢in optimize edilmis dosyalar1 (6rnegin,
GIF, BMP, PICT, WPG) kullanmayniz; bunlar tipik olarak
diistik sayida piksele ve sinirli renk grubuna sahiptir;

e Coziinlrligi ¢ok diisiik olan dosyalari kullanmayiniz

+ lgerige gore orantisiz biiyiikliikte grafikler géndermeyiniz

Online yayimlanan tiim makaleler, herkesin okumasi ve indirmesi
igin {icretsiz olacaktir. izin verilen yeniden kullamim, asagidaki
“Creative Commons” kullanici lisanslarindan birini segtiginize
gore tanimlanir.

Creative Commons Attribution-NonCommercial-NoDerivs
(CC-BY-NC-ND): ticari olmayan amaglar i¢in, baskalarmin
makaleyi dagitmasina ve kopyalamasina ve kaynak gosterdikleri
stirece ortak bir ¢aligmaya (bir antoloji gibi) dahil etmesine izin
verir. Yazar(lar) ve makaleyi degistirmemeleri sartiyla.
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YAZARLAR iCiN TALIMATLAR

Revizyonlar:

Yazarlar makalelerinin revizyon dosyalarini gonderirken, hakemler
tarafindan giindeme getirilen her konunun nasil ele alindigin
ve nerede bulunabilecegini (her bir hakemin yorumu, ardindan
yazarin cevabi ve degisikliklerin yapildig1 satir numaralari) ve
ayrica ana belgenin agiklamali bir kopyasini gdndermelidirler.
Revize edilmis yazilar, karar mektubu tarihinden itibaren 30 giin
icinde gonderilmelidir. Yazinin revize edilmis halinin belirtilen
stire iginde gonderilmemesi durumunda revizyon secenegi iptal
edilebilir.

Kabul edilen yazilar, profesyonel dil editorleri tarafindan dilbilgisi,
noktalama isaretleri ve bi¢im olarak diizenlenir. Kabul edilen
makalenin PDF hali sorumlu yazara gonderilir ve kendilerine
ulasmasindan itibaren 2 giin i¢inde yayin onay1 istenir.

izinler ve Yeniden Baskilar:

flgili yazara iicretsiz olarak makalenin bir PDF dosyasi e-posta
yoluyla gonderilecektir Yayimnlanan igerigin  ¢ogaltiimasi
ve yeniden basim siparigleri igin izin talepleri Yazi Isleri
Miidiirliigii’ne yonlendirilmelidir
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Turkish Journal of Resuscitation is an interdisciplinary medical
journal and is the official journal of the Turkish Resuscitation
Council. Originality, high scientific quality, and citation potential
are the most important criteria for a manuscript to be accepted for
publication. Manuscripts submitted for evaluation should not have
been previously presented or already published in an electronic or
printed medium.

All papers are published online-only and deal with the aetiology,
pathophysiology and prevention of cardiac arrest, resuscitation
training, clinical resuscitation, and rapid response systems.
Experimental resuscitation research papers (including animal
studies) are published occasionally, but only if they are of
exceptional interest and related directly to cardiopulmonary
resuscitation. Case reports on resuscitation are accepted for
publication. Papers relating to trauma are published occasionally
but the majority of these concern traumatic cardiac arrest.

An approval of research protocols by the Ethics Committee
in accordance with international agreements (World Medical
Association Declaration of Helsinki “Ethical Principles for
Medical Research Involving Human Subjects,” amended in
October 2013, www.wma.net) is required for experimental,
clinical, and drug studies and for some case reports. If required,
ethics committee reports or an equivalent official document will
be requested from the authors.

All papers are checked with plagiarism software.

Papers that are not within the scope of the journal or are far below
the standard for publication in the Turkish Journal of Resuscitation
will be rejected by the Editors without obtaining peer review.

Papers deemed to be within scope and of a sufficient standard are
assigned to an editor and sent for peer review; papers may then be
returned to authors as accepted, for reconsideration after revision,
or rejection.

Each individual listed as an author should fulfill the authorship
criteria recommended by the International Committee of Medical
Journal Editors (ICMJE - www.icmje.org).

The Turkish Journal of Resuscitation requires corresponding
authors to submit a signed and scanned version of the
authorship contribution form (available for download through
www.turkjresuscitation.org) during the initial submission process
in order to act appropriately on authorship rights and to prevent
ghost or honorary authorship.

The Editorial Board of the journal handles all appeal and complaint
cases within the scope of COPE guidelines. In such cases, authors
should get in direct contact with the editorial office regarding their
appeals and complaints. When needed, an ombudsperson may
be assigned to resolve cases that cannot be resolved internally.
The Editor in Chief is the final authority in the decision-making

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

INSTRUCTIONS TO AUTHORS
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Resuscitation authors accept to assign the copyright of their
manuscript to the Turkish Society of Resuscitation. If rejected
for publication, the copyright of the manuscript will be assigned
back to the authors. The Turkish Journal of Resuscitation requires
each submission to be accompanied by a Copyright Transfer and
Acknowledgement of Authorship Form (available for download
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content, including figures, tables, or any other material in both
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or the publisher; the editors, the editorial board, and the publisher
disclaim any responsibility or liability for such materials. The
final responsibility in regard to the published content rests with
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Recommendations for the Conduct, Reporting, Editing, and
Publication of Scholarly Work in Medical Journals.

Authors are required to prepare manuscripts in accordance with the
CONSORT guidelines for randomized research studies, STROBE
guidelines for observational original research studies, STARD
guidelines for studies on diagnostic accuracy, PRISMA guidelines
for systematic reviews and meta-analysis, ARRIVE guidelines
for experimental animal studies, and TREND guidelines for non-
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Manuscripts can only be submitted through the journal’s online
manuscript submission and evaluation system, available at
www.turkjresucitation.org. Manuscripts submitted via any other
medium will not be evaluated.

Manuscripts submitted to the journal will first go through a
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ensure that the manuscript has been prepared and submitted in
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not conform to the journal’s guidelines will be returned to the
submitting author with technical correction requests.
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Copyright Transfer and Acknowledgement of Authorship Form
and ICMIJE Potential Conflict of Interest Disclosure Form
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initial submission. These forms are available for download at
www.turkjresucitation.org.
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Preparation of the Manuscript

Title page: A separate title page should be submitted with all
submissions and this page should include:

e The full title of the manuscript as well as a short title (running
head) of no more than 50 characters,

e Name(s), affiliations, and highest academic degree(s) of the
author(s),

e Grant information and detailed information on the other
sources of support,

e Name, address, telephone (including the mobile phone
number) and fax numbers, and email address of the
corresponding author,

e Acknowledgment of the individuals who contributed to
the preparation of the manuscript but who do not fulfill the
authorship criteria.

Abstract: An abstract should be submitted with all submissions
except for Letters to the Editor. The abstract of Original Articles
should be structured with subheadings (Objective, Methods,
Results, and Conclusion).

Keywords: Each submission must be accompanied by a minimum
of three to a maximum of six keywords for subject indexing at the
end of the abstract. The keywords should be listed in full without
abbreviations. The keywords should be selected from the National
Library of Medicine, Medical Subject Headings database (https://
meshb.nlm.nih.gov/search).

Manuscript Types

Original Articles: The main text of original articles should be
structured with Introduction, Methods, Results, Discussion, and
Conclusion subheadings. Please check Table 1 for the limitations
for Original Articles.

Table 1: Limitations for each manuscript type

INSTRUCTIONS TO AUTHORS

Statistical analysis to support conclusions is usually necessary.
Statistical analyses must be conducted in accordance with
international statistical reporting standards (Altman DG, Gore
SM, Gardner MJ, Pocock SJ. Statistical guidelines for contributors
to medical journals. Br Med J 1983: 7; 1489-93). Information on
statistical analyses should be provided with a separate subheading
under the Materials and Methods section and the statistical
software that was used during the process must be specified.

Units should be prepared in accordance with the International
System of Units (SI); also, (.), (/), or (+) should be avoided when
writing out units (e.g., write mg kg-1, pg kg-1, mL, mL kg-1, mL
kg-1 sa-1, mL kg-1 dk-1, L dk-1 m-2, mmHg, etc.)

Editorial Comments: Editorial comments aim to provide a brief
critical commentary by reviewers with expertise or with high
reputation in the topic of the research article published in the
journal. Authors are selected and invited by the journal to provide
such comments. Abstract, Keywords, and Tables, Figures, Images,
and other media are not included.

Review Articles: Reviews prepared by authors who have
extensive knowledge on a particular field and whose scientific
background has been translated into a high volume of publications
with a high citation potential are welcomed. These authors may
even be invited by the journal. Reviews should describe, discuss,
and evaluate the current level of knowledge of a topic in clinical
practice and should guide future studies. The main text should
contain Introduction, Clinical and Research Consequences, and
Conclusion sections.

Case Reports: There is limited space for case reports in the journal
and reports on rare cases or conditions that constitute challenges
in diagnosis and treatment, those offering new therapies or
revealing knowledge not included in the literature, and interesting
and educative case reports are accepted for publication. The text

Type of manuscript Word Limit (excluding abstract Tables/Illustration Limit Reference Limit
and references)
Original Paper 3000 6 80
Short Paper 1500 4 40
Review 4000 10 100
Commentary and Concepts 2000 4 40
Editorial 1200 1 30
Letter to Editor 500 1 10
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should include Introduction, Case Presentation, Discussion, and
Conclusion subheadings.

Letters to the Editor: This type of manuscript discusses
important parts, overlooked aspects, or lacking parts of a
previously published article. Articles on subjects within the scope
of the journal that might attract the readers’ attention, particularly
educative cases, may also be submitted in the form of a “Letter
to the Editor.” Readers can also present their comments on the
published manuscripts in the form of a “Letter to the Editor.”
Abstract, Keywords, and Tables, Figures, Images, and other media
should not be included. The text should be unstructured. The
manuscript that is being commented on must be properly cited
within this manuscript.

TABLES

Tables should be included in the main document, presented after
the reference list, and they should be numbered consecutively in
the order they are referred to within the main text. A descriptive
title must be placed above the tables. Abbreviations used in the
tables should be defined below the tables by footnotes (even if
they are defined within the main text). Tables should be created
using the “insert table” command of the word processing software
and they should be arranged clearly to provide easy reading.
Data presented in the tables should not be a repetition of the data
presented within the main text but should be supporting the main
text.

FIGURES AND FIGURE LEGENDS

Figures, graphics, and photographs should be submitted as
separate files (in TIFF or JPEG format) through the submission
system. The files should not be embedded in a Word document or
the main document. When there are figure subunits, the subunits
should not be merged to form a single image. Each subunit should
be submitted separately through the submission system. Images
should not be labeled (a, b, ¢, etc.) to indicate figure subunits.
Thick and thin arrows, arrowheads, stars, asterisks, and similar
marks can be used on the images to support figure legends. Like
the rest of the submission, the figures too should be blind. Any
information within the images that may indicate an individual
or institution should be blinded. The minimum resolution of
each submitted figure should be 300 DPI. To prevent delays in
the evaluation process, all submitted figures should be clear in
resolution and large in size (minimum dimensions: 100 x 100 mm).
Figure legends should be listed at the end of the main document.

All acronyms and abbreviations used in the manuscript should
be defined at first use, both in the abstract and in the main text.
The abbreviation should be provided in parentheses following the
definition.

When a drug, product, hardware, or software program is
mentioned within the main text, product information, including
the name of the product, the producer of the product, and city and
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All references, tables, and figures should be referred to within the
main text, and they should be numbered consecutively in the order
they are referred to within the main text. Limitations, drawbacks,
and the shortcomings of original articles should be mentioned in
the Discussion section before the conclusion paragraph.
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* Make sure you use uniform lettering and sizing of your
original artwork.

*  Embed the used fonts if the application provides that option.
Aim to use the following fonts in your illustrations: Arial,
Courier, Times New Roman, Symbol, or use fonts that look
similar.

e Number the illustrations according to their sequence in the
text.

*  Use a logical naming convention for your artwork files.

*  Provide captions to illustrations separately.

*  Size the illustrations close to the desired dimensions of the
published version. Submit each illustration as a separate file.

Please do not:

*  Supply files that are optimized for screen use (e.g., GIF, BMP,
PICT, WPQ); these typically have a low number of pixels and
limited set of colours;

*  Supply files that are too low in resolution;

e Submit graphics that are disproportionately large for the
content.
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permanently free for everyone to read and download. Permitted
reuse is defined by your choice of one of the following Creative
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Permissions And Reprints

The corresponding author, at no cost, will be provided with
a PDF file of the article via email. Permission requests for the
reproduction of published content and reprint orders should be
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OZET

Amac

Hastane icinde geligen kardiyak arrestlerde mortaliteyi etkileyen
bir¢cok faktor mevcuttur. Bu ¢alismada amacimiz hastanemizde
eriskinlerde yapilan kardiyopulmoner resiisitasyon (KPR)
sirasinda hastanin  hayatta kalmasim1 etkileyen faktorleri
incelemek, hastanemizde yapilan resiisitasyon yonetimi ve kayit
sistemleri hakkinda fikir sahibi olmaktir.

Yontem

01.01.2021 ve 31.07.2023 tarihleri arasinda kardiyopulmoner
reslisitasyon uygulanmig 18 yas iisti 1421 hasta hastane kayit
sistemlerinden retrospektif olarak taranarak calismaya dahil
edildi. Hastalar yasayan ve yasamayan olarak iki gruba
ayrildi. Tim hastalarin yas, cinsiyet, KPR siiresi, kullanilan
adrenalin miktari, hastanede kalig siiresi, KPR yapilma yeri ve
zamani (gece-glindiiz) gibi demografik ve klinik parametreler
ve Charlson Komorbidite indeksleri hesaplanarak, gruplar
arasindaki istatistiksel farklar degerlendirildi.

Bulgular

1421 kardiyak arrest geligmis olan hastadan, 70'inde (%#4,9)
spontan solunumun veya dolagimin geri dondiigii belirlenerek,
yogun bakim tinitesine sevk edilirken, 1351 hasta (%95,1) eksitus
letalis olarak kabul edilmistir. Demografik veriler ve komorbidite
acisindan gruplar benzer bulundu. Gece resiisitasyon uygulanan,
yogun bakim {initesinde miidahale edilen, resiisitasyon uygulama
siresi fazla olan, daha yiiksek miktarda adrenalin kullanilmig
hastalarda 6liim oran1 daha yiiksek bulundu.

Sonu¢

Sonug olarak; KPR performansini arttirmak igin hastane erken
uyart sistemlerinin kurulmasi, tiim personelin temel ve ileri
yasam destegi konusunda egitilmesinin saglanmasi, hastane kayit
sistemlerinin gelistirilmesi ve bu konuda hizmet i¢i egitimin
arttirtlmasi gerektigi diistincesindeyiz.

Anahtar Kelimeler: epinefrin, kardiopulmoner resiisitasyon,
komorbidite
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ABSTRACT

Objective

There are many factors affecting mortality in hospital cardiac
arrests. Our aim in this study is to examine the factors affecting
the patient’s survival during cardiopulmonary resuscitation (CPR)
performed in adults in our hospital and to have an idea about the
resuscitation management and recording systems in our hospital.

Method

A total of 1,421 patients over 18 who underwent cardiopulmonary
resuscitation between 01.01.2021 and 31.07.2023 were
retrospectively scanned from hospital registry systems and
included in the study. Patients were divided into two groups:
surviving and non-surviving. Demographic and clinical
parameters of all patients, such as age, gender, comorbidity,
duration of CPR, amount of adrenaline used, length of hospital
stay, place and time of CPR (day and night), and Charlson
Comorbidity Statistical differences between groups were
evaluated by calculating their indices.

Results

Among 1421 patients who developed cardiac arrest, 70 (4.9%)
were referred to the intensive care unit after it was determined
that spontaneous breathing or circulation had returned, while
1351 patients (95.1%) were accepted as exitus letalis. The groups
were similar in terms of demographic data and comorbidities.
The mortality rate was found to be higher in patients who were
resuscitated at night, who were treated in the intensive care unit,
who had longer resuscitation times, and who used more elevated
amounts of adrenaline.

Conclusion

In conclusion, in order to increase CPR performance, hospital
early warning systems should be established, all personnel should
be trained in basic and advanced life support, hospital registry
systems should be developed and in-service training on this
subject should be increased.

Keywords: Epinephrine, comorbidity, cardiopulmonary
resuscitation
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GIRIiS

Solunum ve dolagim gibi hayati yasam fonksiyonlariin
farkli nedenlerle birden bozulmasi ani kardiyak arrest (AKA)
olarak tanimlanmakta ve bu durumun geri dondiiriilmesi icin
yapilan miidahalelerin tiimiine kardiyopulmoner resiisitasyon
adi  verilmektedir. Kardiyopulmoner resiisitasyon (KPR)
kilavuzlari, ozellikle Avrupa Resiisitasyon Dernegi (ERC:
European Resuscitation Council) tarafindan yaymlanan en son
2021 kilavuzlarn yiiksek kaliteli kardiyopulmoner resiisitasyonun
6nemini vurgulamigtir.’ Bu uluslararast kilavuzlar siirekli
yenilenmekte ve diizenlenmektedir. Ancak kardiyak arrest
mortalitesi ve insidanst yiikselme egilimindedir.

Ani kardiak arrest ortaya ciktifi yere gore Hastane Ici ve
Hastane Dis1 olarak ikiye ayrilmaktadir. Hastane ici kardiyak
arrestler hastalarin yeterli izlemi saglanirsa AKA olmadan dnce
belirlenebilir ve hatta 6nlenebilir. Hastanelerde mavi kod ve erken
uyar1 sistemlerinin kullanilmasi AKA belirlemede ve 6nlemede
etkili olacaktir.® Erken miidahale ve erken defibrilasyon KPR
etkinligini arttirmaktadir. Hastane i¢inde gerceklesen arrestlerde
yeterli miidahaleye ve gelisen teknolojiye ragmen istenen
diizeyde etkinlik saglanamamakta ve basar1 orani artmamaktadir.
Hastane i¢inde gergeklesen arrestlerde resiisitasyonun etkinligini
ve hayatta kalmay1 etkileyen faktorler tizerine calismalar 6zellikle
iilkemizde kisith sayidadir. Kardiyopulmoner resiisitasyonun
en uygun sartlarda yapildigi durumlarda dahi beyin perflizyonu
%30-40, koroner kan akimi ise ancak %10- 20 saglanabilmektedir.
Hastane-ici kardiyak arrestlerde sag kalim %15,0- 20,0 arasinda
degismektedir.®) ilk ritmin ventrikiiler fibrilasyon (VF) oldugu
arrestlerde sonug¢ goreceli olarak daha iyi olmasma ragmen
genis ve sistemli KPR uygulamalari yapilan hastane-i¢i kardiyak
arrestlerde de son 30 yil i¢inde sag kalim farkli bulunmamistir.®
Bu c¢alismada amacimiz kardiyopulmoner resiisitasyonun
etkilerini analiz etmek ve yetiskinlerde hastane iginde yapilan
restisitasyonlardan sonra hayatta kalma sonucunu etkileyen
faktorleri literatiir 1g13inda aragtirmaktir. Kardiyopulmoner
restisitasyonda basar1 orani farkli merkezlerde degiskenlik
gosterir. Ayn1 zamanda hastanemizde giincel kilavuzlara uygun
olarak yapilan KPR yonetimi ve kayit diizeni hakkinda fikir sahibi
olmak ikincil amacimiz idi.

YONTEM

Calismamizda etik kurul onay1 alinmasinin ardindan 01.01.2021
ve 31.07.2023 tarihleri arasinda hastanemiz tiim servislerinde
KPR wuygulanan, 18 yas {sti hastalar retrospektif olarak
degerlendirildi. Tim KPR kodu islenmis hastalar hastanemiz
otomasyon sisteminden (Sarus®) bulunarak degerlendirildi ve
hasta sayist 1435 olarak tespit edildi. Calismamiza 18 yas istii
KPR uygulanmis hastalar dahil edilirken 18 yas altinda olanlar,
hastane disit KPR yapilan hastalar, kusurlu tibbi kaydi olanlar
calisma dig1 birakildi. 18 yas iistii hastanede KPR uygulanan
toplam 1421 hasta ¢alismaya dahil edildi (Sekil 1). Spontan
dolagimin geri doniisliniin saglandigi transferi uygun hastalar
yasayan ve KPR ye yanit vermeyen hastalar yasamayan olarak
degerlendirilerek hastalar iki gruba ayrildi.
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Sekil 1: Calismaya dahil edilen ve dislanan hastalari gdsteren
Akis Semast

Verilerden elde edilen
hasta sayis1 (n=1435)

Calisma dis1 birakilan:
——> | -Medikal kayitlarda
v eksiklik (n = 14)

Degerlendirilen hasta
sayist (n = 1421)

Y

Yasayan hasta
grubu (n =70)

Yasamayan hasta
grubu (n=1351)

Tiim hastalarin yas, cinsiyet, komorbidite, KPR siiresi, kullanilan
adrenalin miktari, hastanede kalig siiresi, KPR yapilma yeri ve
zamani (gece-giindiiz) gibi demografik ve klinik parametreler
incelendi. Hastalarin Charlson Komorbidite Indeksleri de
hesaplanarak incelemeye dahil edildi.

Hastanemizde bir anestezi hekimi ve iki yogun bakim
hemsiresinden olusan mavi kod ekipleri vardiyalar seklinde ve
ERC 2021 Resiisitasyon Kilavuzuna bagli olarak ¢aligmaktadir.

Mesai saatleri iginde (08.00-17.00) meydana gelen arrestler ile
mesai diginda meydana gelenler gece ve gilindiiz saatleri olarak
degerlendirilerek karsilastirildi. Charlson Komorbidite Indeksi:
ilk kez Mary E. Charlson ve ark.® tarafindan meme kanserli
hastalarin bir y1llik mortalitelerini tahmin etmek i¢in olusturulmus
19 komorbiditeyi igeren bir mortalite skor sistemidir (Tablo 1).

Tablo 1: Charlson komorbidite endeksi i¢inde yer alan hastalar ve
degerlendirme sistemi

Hastahk Puan
Koroner arter hastaligi, Konjestif kalp yetmezligi, 1
Kronik pulmoner hastalik, Peptik ulser hastaligi,

Periferik damar hastaligi, Serebrovaskuler hastalik,

Diabetes mellitus, Bag doku hastaligi Demans

Diabetes mellitus (u¢ organ hasarinin eslik ettigi), 2
Renal hastalik (orta veya agir derecede), Hemipleji,
Non-metastatik solid Tm, Lésemi, Lenfoma, Multipl
myeloma

Karaciger hastalig1 (orta veya agir derecede) 3
Metastatik solid tiimor, AIDS 6

* Toplam puan her bir hastaligin toplamu ile elde edilir. 40 yas
iistli her 10 yas icin 1 puan ilave edilir
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Istatistiksel Analiz

Siirekli degiskenler igin normallik testi yapildi. Kolmogorov—
Smirnov tests sonucu p<0,05 olanlar normal dagilim gostermedigi
kabul edilerek non-parametrik testler uygulandi. Ayrica
carpiklik ve basiklik degerlerine gore normallik kabul simirt
+1,5 ile -1,5 olarak kabul edildi. Bir grup normallik varsayimini
karsiliyorsa, istatistiksel agiklama i¢in ortalama (standart sapma)
kullanildi ve karsilagtirma igin bagimsiz Orneklemlerde t-testi
yapildi; aksi takdirde parametrik olmayan alternatif test olarak
Mann-Whitney U-testi yapildi. Kategorik degiskenler ki-kare
(X2) ile karsilastirildi ve istatistiksel agiklama n (%) olarak
ifade edildi. Tek degiskenli analizde anlamli bulunan veya klinik
degeri oldugu diisiiniilen degiskenler, resiisitasyon sonucunun
ongoriiclilerinin  belirlenmesi amaciyla ¢ok degiskenli analize
dahil edildi. Taburcu edilen hastalarin hayatta kalma oranini
gostermek igin Kaplan-Meier analizi kullanildi ve p degeri
log-rank Log Rank (Mantel-Cox) testi, Breslow (Generalized
Wilcoxon) ve Tarone-Ware ile hesaplandi. Istatistiksel analizler,
Sosyal Bilimler Istatistik Paketi yazilimmin 19.0 siiriimii (IBM
Corp, NY, ABD) kullanilarak yapildi. Korelasyon analizleri i¢in
Spearman’s tho kullanildi. Istatistiksel analizler i¢in p<0,005
degeri anlamli olarak kabul edildi.

BULGULAR
Hastanemizde meydana gelen 1421 kardiyak arrest vakasindan

ORIJINAL MAKALE
TJIR 2023;2(3):84-93

70'inde (%4,9) spontan solunumun veya dolagimin geri dondiagi
belirlenerek yogun bakim iinitesine sevk edilmis 1351 tanesi
(%95,1) eksitus letalis olarak kabul edilmistir. 2021 yilinda AKA
sayis1 303 (%21,3), 2022 yilinda 656 (%46,2) ve 2023 yilinda ise
462 (%32,5) bulunmustur.

Yas ve cinsiyete gOre yasayan veya yasamayan gruplar
kiyaslandiginda  birbirine gore anlamli farkli  olmadig:
saptanmistir. Risk hesabina gore %95 giiven araligi ile kadmlarin
erkeklere gore risk orani (Odds Ratio= ,915 ,565 - 1,482) daha
az olarak hesaplanmistir (Tablo 2, Sekil 2). Yattig1 klinige gore
yasayan veya yasamayan grupta birbirine gore istatistiksel olarak
anlaml fark oldugu saptanmustir (x2= 35,862; p <0,01). Ozellikle
yasamayan grup sayisimin Yogun Bakim Uniteleri ve Palyatif
Servisinde yatan hastalarda daha fazla oldugu gorilmistir
(Sekil 3). KPR siiresi istatistiksel olarak anlamli derecede
yasayan grubunda daha az olarak saptanmistir. Hastalar Modifiye
Charlson  Skalasi  kullanilarak  komorbidite  agisindan
degerlendirildigindeistatistiksel olarak anlamli fark bulunmamustir.
Diger parametrelerin yasayan ve yasamayan gruplari arasinda
anlamli derecede farkli olmadigi goriilmektedir. Yasayan hasta
grubunda adrenalin kullanimi daha az bulunmusken amiodaron
miktart gruplar arasinda anlamli fark géstermemistir.

Tablo 2: Yas, komorbidite, Charlson Komorbidite endeksi, kardiyopulmoner resiisitasyon siireleri agisindan gruplar arasi istatistiksel

degerlendirme

Gruplar N Ortalama | Std. Sapma Std. Hata | Ortalama

Yasayan 70 67.50 19.700 2.355 ,841
YAS(y1l)

Yasamayan 1351 67.85 17.874 486
KOMORBIDITE , Yasayan 70 3.13 2258 270 ,004
(Hipertansiyon, Diabetes Mellitus,
Serebrovaskiiler Olaylar, Kalp yetmezligi,
Bobrek yetmezligi) Yasamayan 1351 2.44 1.728 .047

Yasayan 70 3.50 2.530 302 ,065
CHARLSON INDEKSI

Yasamayan 1351 2.92 2.183 .059

- Yasayan 70 6.40 16.212 1.938 ,163

YATISININ KACINCI GUNU

Yagamayan 1351 6.62 11.897 324

Yasayan 70 26.14 15.711 1.878 <,001
KPR SURESI (dk.)

Yasamayan 1351 40.16 11.653 317
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Sekil 2: Gece giindiiz arasinda kiimiilatif sag kalim fark1

Vaka

Gece
—1Gindiz

—
0.8

0.6

Kimiilatif Sag Kalim

Arrest Zamani (Giin)

Sekil 3: Hastalarin yattig1 klinik goz ontine aliarak kiimiilatif
sag kalim

Servis

DIGER
—Acil

Anestezi
—Palyatif

—
—

Kiimiilatif Sag Kalim

0 25 50 75 100 125

Arrest Zaman (Gun)

Hastanemizde tiim KPR vakalarinda mavi kod ekiplerinin olay
yerine varis stiresi 4 dakikanin altinda olup, mavi kod ekipleri
ulastiginda tiim hastalara temel yasam destegine baglanmis
bulunmaktadir.

Yasayan ve yasamayan gruplar arasinda KPR zamaninin gece (%
32.7) veya giindiiz (% 62.8) olmas1 arasinda istatistiksel anlamli
fark gozlendi. Gilindiiz meydana gelen kardiyak arrestlerde
spontan dolagimin geri dénme orani statistiksel olarak anlamli
yiiksek bulundu (p<0,01). (Sekil 2)

TARTISMA

Calismamizda yasayan ve yasamayan olarak iki gruba ayirdigimiz
hastalarin demografik ve klinik degerlerini retrospektif olarak
degerlendirdik. Iki gruba ayirdigimiz hastalarimizda yas ve
cinsiyet agisindan KPR yaniti arasinda bir fark saptamadik.
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Sandroni ve ark.® yaptiklari meta analizde prognoz iizerinde
cinsiyetin etkisi olmadigini ileri siirmiislerdir. Yine Pembeci ve
ark.” yaptig1 bir ¢alismada cinsiyeti KPR’de sagkalim {izerine
etkili bulmamistir. Buna karsin Arag ve ark.® yaptig1 ¢alismada
erkek cinsiyetin sag kalim konusunda istatistiksel anlamli farkli
oldugunu saptamislardir. Her ne kadar literatiirde cinsiyetin
KPR iizerine etkisi konusunda farkli sonuglar bulunsa da bizim
¢alismamizda oldugu gibi cinsiyetin etkisi olmadigini savunan
caligmalar ¢ogunluktadir. Petrie ve ark.nin® g¢alismasinda yas
ortalamasi 68 yil bulunmusken bizim yas ortalamamiz da buna
cok yakin bir degerde 67 yil idi. Yasin da KPR yapilan hastalarda
sonucu etkileyen faktorler arasinda olmadigini iddia etmislerdir.
Nitekim Arag¢ ve ark.® yaptig1 ¢alismada yas grubu literatiirden
farkli olarak ¢ok daha gen¢ bulunmasina ragmen mortalite
ve taburculuk oranlarn literatiir ile paralellik gostermistir.
2005 yilinda 33453 hasta ile yaptiklari ¢alismada Herlitz ve
ark.'9 hastane i¢i arrestlerde, taburcu olan hasta yiizdesini
%6,4 olarak saptamiglar ve hastane disi arrestlerde ise bu
oranin dort kat arttigini belirlemislerdir. Yine 2010’da yapilan
bir meta analizde taburculuga kadar sag kalim %7,6 olarak
bulunmustur.™? Calismamizda hastane dis1 arrest sonrasi sag
kalim yiizdesini belirlemedik fakat hastane i¢i sag kalim yiizdemizi
bu ¢alismalardan diisiik olarak bulduk.

Cok merkezli olarak yapilmigs Peberdy ve ark.!? calismasinda
mortalite oraninin giindliiz ve gece saatleri arasindaki farki
degerlendirilmis ve sag kalim orani giindiiz %19,8 iken gece
%14,7 olarak belirlenmistir. Benzer sekilde bizim ¢aligmamizda
da mortalite oran1 gece saatlerinde daha yiiksek saptandi. KPR
yapilan tiim hastalarda olay yerine varig siiresi hastanemizce
belirlenen siirenin (4dk.) altinda olmasi sebebiyle ve ekipler olay
yerine vardiginda temel, hatta ileri yasam destegi baslanmis
oldugu icin gece ve giindiiz arasindaki farklarin bu faktorlere
bagli olmadigin1 diisiinmekteyiz. Hastanemizde erken uyari
sistemlerimiz bulunmadigi igin gece saatlerinde hastanemizin
servislerinde calisan saglik personelinin farkindaliklarindaki
eksikliklerden kaynaklanan gecikmis miidahalenin gece ile
glindiiz arasindaki farka neden olabilecegini varsayabiliriz.
Ayrica nobet sartlarinda daha tecriibesiz saglik personelinin
calismasinin bu farka katkida bulundugu disiincesindeyiz.
Bu farklar mesai saatleri i¢inde yapilan, daha tecriibeli servis
ve yogun bakim ekiplerinin hastanede bulundugu saatlerde
meydana gelen arrestlere miidahalenin daha efektif olabilecegini
disindiiren literatiir ile uyumlu bir sonugtur. Wang ve
ark.!"¥ yaptiklar1 ¢aligmada kullanilan adrenalin dozlarinin ve
resiisitasyon siiresinin solunum ve dolasimin geri donmesinde
bagimsiz degiskenler oldugunu gostermislerdir. Her iki faktoriin
de KPR geri donislerini etkiledigini birbiriyle baglantili
oldugunu fakat bu baglantinin iligkisini yaptiklar1 ¢alismanin
gozlemsel olmasi nedeniyle belirleyemediklerini belirtmislerdir.
Yaptigimiz c¢alismada biz resiisitasyon siiresinin mortalite
iizerine etkili oldugunu tespit ettik fakat adrenalin dozlar1 ile
arasinda bir iliski saptamadik. Sadece beklenen sekilde daha
diisiik resiisitasyon siiresi olan hastalarda kullanilan adrenalin
miktarlar1 daha distikti.
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Dokuz hastaneyi dahil ettikleri, ulusal boyutta yaptiklari niteliksel
calismada Nallamothu ve ark. ! hayatta kalma ve taburculuk
oranlarmi analiz ederek hastaneler arasindaki KPR agisindan
performans farklarini bulmuslar ve bu farklarin ekip iiyelerinin
net bir sekilde belirlenmesi, daha iyi iletisim ve liderlik etme
konusunda oldugunu saptamiglardir. En iyi performansi gdsteren
hastaneler KPR icin &zel ekipler olusturarak bu ekiplerin
egitimlerini saglamislardir. Bizim ¢alismamizda da KPR
yapilan servisler arasinda meydana gelen farklarin bu is igin
olusturulmus ekiplerin vardiyalar halinde c¢alismasina bagladik.
Ayrica yine acil miidahale sirasinda kayit sisteminin yetersizligi
hastanemizde verilere ulasmak i¢in sikinti dogurmustur. Arag ve
ark.® caligmalarinda hipertansiyon hastalarinda kardiyopulmoner
resiisitasyona yanitin mortalite agisindan daha iyi oldugunu
savunmuslardir. Biz ise hastalar arasinda yandas hastalik siddetini
belirleyen Charlson indeksini kullanarak yaptigimiz istatistiksel
degerlendirmede anlamli fark bulamadik.

Calismamizdaki kisitlamalar da bu yonde olup KPR uygulanmis
hastanin entiibasyon zamani, defibrilasyon sayisi gibi degerlerde
kayit eksiklerimiz bulunmaktadir.

SONUC

Kardiyopulmoner resiisitasyon siiresi mortalite ile direk baglantili
olan tek deger olarak saptanmis olup sag kalim KPR uygulama yeri,
kullanilan adrenalin miktari ile baglantilidir. KPR performansini
arttirmak i¢in hastane erken uyari sistemlerinin kurulmasi, tim
personelin temel ve ileri yasam destegi egitimlerinin diizenli
yapilmasi, hastane kayit sistemlerinin gelistirilmesi ve bu konuda
hizmet i¢i egitimin arttirilmasi gerektigi diisiincesindeyiz.
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ABSTRACT

Objective

There are many factors affecting mortality in hospital arrests.
Our aim in this study is to examine the factors affecting the
patient’s survival during cardiopulmonary resuscitation (CPR)
performed in adults in our hospital and to have an idea about the
resuscitation management and recording systems in our hospital.

Method

A'total of 1,421 patients over 18 who underwent cardiopulmonary
resuscitation between 01.01.2021 and 31.07.2023 were
retrospectively scanned from hospital registry systems and
included in the study. Patients were divided into two groups:
surviving and non-surviving. Demographic and clinical
parameters of all patients, such as age, gender, comorbidity,
duration of CPR, amount of adrenaline used, length of hospital
stay, place and time of CPR (day and night), and Charlson
Comorbidity Statistical differences between groups were
evaluated by calculating their indices.

Results

Among 1421 patients who developed cardiac arrest, 70 (4.9%)
were referred to the intensive care unit after it was determined
that spontaneous breathing or circulation had returned, while
1351 patients (95.1%) were accepted as exitus letalis. The groups
were similar in terms of demographic data and comorbidities.
The mortality rate was found to be higher in patients who were
resuscitated at night, who were treated in the intensive care unit,
who had longer resuscitation times, and who used more elevated
amounts of adrenaline.

Conclusion

In conclusion, in order to increase CPR performance, hospital
early warning systems should be established, all personnel should
be trained in basic and advanced life support, hospital registry
systems should be developed and in-service training on this
subject should be increased.

Keywords: Epinephrine, comorbidity, cardiopulmonary
resuscitation
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INTRODUCTION

Sudden cardiac arrest (SCA) is described as the abrupt
disruption of respiration or circulation for various reasons, and
all procedures used to restore this condition are referred to as
cardiopulmonary resuscitation (CPR). The significance of high-
quality cardiopulmonary resuscitation has been stressed in
cardiopulmonary resuscitation (CPR) guidelines, particularly
the most recent guidelines released in 2020 by the European
Resuscitation Council (ERC) and the legislation made in 2021.%
These worldwide standards are updated and revised frequently.
However, the frequency and mortality of cardiac arrest are rising.

Depending on where it happens, sudden cardiac arrest is split
into two categories: in-hospital and out-of-hospital. If patients
are appropriately monitored, in-hospital cardiac arrests can be
recognized and even prevented before SCA happens. As a result,
installing code blue early warning systems in hospitals will help
to identify and stop SCA effectively.® Early intervention and
early defibrillation increase the effectiveness of CPR. Despite
adequate intervention and developing technology in arrests
occurring within the hospital, the desired level of effectiveness
cannot be achieved, and the success rate does not increase.

There are few studies, particularly in our country, on the
variables influencing the success of resuscitation and survival in
arrests inside the hospital. Brain perfusion can be obtained by
30-40% even when cardiopulmonary resuscitation is carried out
under the best possible circumstances, although coronary blood
flow can only be achieved by 10—20%. In-hospital cardiac arrest
survival rates range from 15.0 to 20.0%.® Although the result is
often better in arrests where ventricular fibrillation (VF) is the
first rhythm, comprehensive and systematic CPR has not been
demonstrated to improve survival in in-hospital cardiac arrests
over the past 30 years.®

Our goal in this study is to examine the effects of cardiopulmonary
resuscitation and, considering the literature, determine the
variables influencing adult patients’ survival after in-hospital
resuscitation. Different centers have different success rates for
cardiopulmonary resuscitation. Our secondary goal was to learn
about our hospital’s CPR management and recording system in
light of current recommendations.
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METHODS

In our study, patients over 18 who got CPR in any of our hospital’s
services between January 1, 2021, and July 31, 2023, with the
ethics committee’s clearance, were analyzed retrospectively. All
patients with CPR codes were found and evaluated through our
hospital’s automation system (Sarus®), and the number of patients
was determined to be 1435. While patients over 18 who received
CPR were included in our study, those under 18, those who
underwent CPR outside the hospital, and those with defective
medical records were excluded. A total of 1421 patients over 18
who received CPR in the hospital were included in the study.
(Figurel)

Figure 1: Flow Chart showing patients included and excluded
from the study
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Patients who responded to CPR and were deemed acceptable for
transfer had their circulatory and respiratory parameters restored
and classified as survivors. Patients who had not responded to
CPR were classified as non-survivors, and the patients were
divided into two groups.

Demographic and clinical parameters of all patients, such as age,
gender, comorbidity, CPR duration, amount of adrenaline used,
hospital stay, and place and time of CPR (day and night), were
examined. Charlson Comorbidity Indexes of the patients were
also calculated and included in the analysis.

In our hospital, code blue teams consisting of an anesthesiologist
and two intensive care nurses work in shifts and under the
European Resuscitation Council (ERC) 2021 Resuscitation Guide
during CPR.

Arrests during working hours (08.00-17.00) and outside working
hours were evaluated as day and night hours and compared.
Charlson Comorbidity Index: A mortality score system includes
a diagnostic group of 19 comorbidities. Mary E. Charlson et al.®)
first created to predict the one-year mortality of breast cancer
patients (Table 1). Later, it was tested with other disease groups
for years, and age was added to the scoring system and used
by clinicians to predict the mortality of patients. In our study,
comorbidity (hypertension, Diabetes Mellitus, Cerebrovascular
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Events, Heart failure, Renal failure) was recorded, and its effect
on CPR was evaluated.

Table 1: Diseases included in the Charlson comorbidity index
and evaluation system.

Diseases Score

Coronary artery disease, Congestive heart failure, 1
Chronic pulmonary disease, Peptic ulcer disease,
Peripheral vascular disease, Cerebrovascular
disease, Diabetes mellitus, Connective tissue disease
Dementia

Diabetes mellitus (accompanied by end-organ 2
damage), Renal disease (moderate or severe),
Hemiplegia, Non-metastatic solid Tm, Leukemia,
Lymphoma, Multiple myeloma

Liver disease (moderate or severe) 3
Metastatic solid tumors, AIDS 6

* The total score is obtained by adding up each disease. 1 point
is added for every ten years over the age of 40

Statistical analysis

A normality test was performed for continuous variables.
Those with Kolmogorov—Smirnov test results of p<0.005 were
considered not to have a normal distribution, and non-parametric
tests were performed. Additionally, according to the skewness
and kurtosis values, the normality acceptance limit was accepted
as +1.5 to -1.5. If a group met the normality assumption, the mean
(standard deviation) was used for statistical description, and
an independent samples t-test was performed for comparison;
otherwise, the Mann-Whitney U-test was performed as a non-
parametric alternative test. Categorical variables were compared
with chi-square (X2), and statistical description was expressed
as n (%). Variables found to be significant in univariate analysis
or thought to have clinical value were included in multivariate
analysis to determine predictors of resuscitation outcome.
Kaplan-Meier analysis was used to show the survival rate of
discharged patients, and the p-value was calculated by log-rank
Log Rank (Mantel-Cox) test, Breslow (Generalized Wilcoxon),
and Tarone-Ware. Statistical analyzes were performed using
the Social Sciences Statistical Package software version 19.0
(IBM Corp, NY, USA). Spearman’s rho was used for correlation
analyses. For statistical analysis, p-value <0.005 was considered
significant.

RESULTS

Of the 1421 cardiac arrest cases that occurred in our hospital, 70
(4.9%) were determined to have returned spontaneous breathing
or circulation and were referred to the intensive care unit, while
1351 (95.1%) were accepted as exitus letalis. The number of SCAs
was found to be 303 (21.3%) in 2021, 656 (46.2%) in 2022, and
462 (32.5%) in 2023.
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When survivor or non-survivor groups were compared according
to age and gender, it was determined that there was no significant
difference from each other. According to the risk calculation, the
risk ratio of women was lower than men (Odds Ratio = .915, .565-
1.482), with a 95% confidence interval. (Table 2, Figure 1) It was
determined that there was a statistically significant difference
between the living and non-living groups depending on the clinic
they were admitted to (x2= 35.862; p <0.01). The number of non-
surviving groups was observed to be especially higher in patients
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hospitalized in the anesthesia clinic. (Figure 2) CPR duration was
found to be statistically significantly shorter in the surviving
group. It was found to be statistically significantly higher in the
group experiencing comorbidities, and this value was calculated
to be statistically significantly positively correlated with Modified
Charlson (p<0.01). Other parameters are not significantly
different between the living and non-surviving groups. There
was no statistically significant difference between the amounts of
Adrenaline and Sodium bicarbonate used. (Table3)

Table 2: Statistical evaluation between groups in terms of age, comorbidity, Charlson Comorbidity index, cardiopulmonary

resuscitation times

Groups N Mean Std. L Std. Error Mean
Deviation
Surviving 70 67.50 19.700 2.355 ,841
AGE (years)
Non-
.. 1351 67.85 17.874 486
Surviving
COMORBIDITY , Surviving 70 3.13 2.258 270 004
(Hypertension, Diabetes Mellitus,
Cerebrovascular diseases, Heart Failure, Kidney | Non- 1351 544 1728 047
Failure Surviving : ' :
Surviving 70 3.50 2.530 .302 ,065
MODIFIED CHARLSON N
o 1351 2.92 2.183 059
Surviving
Surviving 70 6.40 16.212 1.938 ,163
DAY OF HOSPITALIZATION
Non- 1351 6.62 11.897 324
Surviving
Surviving 70 26.14 15.711 1.878 <,001
CPR TIME (min)
Non-
.. 1351 40.16 11.653 317
Surviving
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Figure 2: Cumulative survival difference between day and night
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A statistically significant difference was observed between the
surviving and non-surviving groups, whether the CPR time was
day (32.7%) or night (62.8%). The reversibility rate of cardiac
arrests occurring during the day was statistically significantly
higher (p<001).(Figure 3) Cumulative survival was statistically
significantly lower in the night group than in the day group.

DISCUSSION

In our study, we retrospectively evaluated the demographic and
clinical values of the patients, whom we divided into two groups:
living and non-surviving. We did not detect any difference in
CPR response regarding age and gender in our patients, whom
we split into two groups. In their meta-analysis, Sandroni et al.©
suggested that gender did not affect prognosis. Again, according
to Pembeci et al.?, gender was not found to affect survival in
CPR. On the other hand, in the study conducted by Arag et al.®),
they found that the male gender had a statistically significant
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difference in survival. Although there are different results in the
literature regarding the effect of gender on CPR, the majority of
studies argue that gender has no effect, as in our study. In Petrie
et al.’s® study, the average age was found to be 68, while our
average age was very close to this value: 67. We do not think
that age is among the factors affecting the outcome in patients
who receive CPR. Although the age group was found to be much
younger in the study conducted by Araba et al.®, unlike the
literature, mortality and discharge rates showed parallelism with
the literature. In their study with 33453 patients in 2005, Herlitz et
al.!” determined that the percentage of patients discharged from
in-hospital arrests was 6.4% and that this rate increased fourfold
in out-of-hospital arrests. Again, in a meta-analysis conducted
in 2010, survival to discharge was found to be 7.6%.1" In our
study, we did not determine the survival percentage after out-of-
hospital arrest, but we found our in-hospital survival percentage
to be lower than in these studies.

In a multicenter study by Peberdy et al.'?, the difference in
the mortality rate between day and night hours was evaluated.
The survival rate was determined to be 19.8% during the day
and 14.7% at night. Similarly, in our study, the mortality rate
was higher at night. This result is consistent with the literature,
suggesting that CPR may be more effective in responding to
arrests during working hours and when more experienced teams
are in the hospital. Since the arrival time at the scene of all patients
who received CPR was below the time determined by our hospital
(4 minutes) and basic and even advanced life support was started
when the teams arrived at the scene, the differences between
day and night are not due to these factors. Since we do not have
early warning systems in our hospital, we think that the delayed
intervention resulting from the awareness of the medical staff
working in our hospital wards at night may cause the difference
between day and night and that the work of more inexperienced
healthcare personnel under shift conditions contributes to this
difference. This result is consistent with the literature, suggesting
that intervention in arrests during working hours and when more
experienced service and intensive care teams are in the hospital
may be more effective.

Wang et al.'¥ showed in their study that the adrenaline doses
used and the resuscitation time were independent variables in
the return of respiration and circulation. They stated that both
factors affect CPR returns and are interconnected, but they could
not determine the relationship of this connection because their
study was observational. In our study, we found that resuscitation
duration influenced mortality, but we did not detect a relationship
between it and adrenaline doses. Only in patients with shorter
resuscitation times, as expected, were the amounts of adrenaline
used lower.

Nallamothu et al.™ analyzed the survival and discharge
rates in their national qualitative study, which included nine
hospitals. They found performance differences in terms of KPR
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between hospitals. They found that these differences were in the
precise determination of the team members in terms of better
communication and leadership. The best-performing hospitals
have created special teams for CPR and provided training for
these teams. In our study, we have attributed the differences
between the services made to the need for a single team created
for this job. Again, the inadequacy of the recording system during
emergency response caused difficulties in accessing data in our
hospital. In our study, we thought that, unlike the literature,
those with more comorbidities may be due to the inadequacy
of recording the low mortality rates. Vehicle et al. Since we did
not evaluate the diseases individually in our study, we could not
reach any conclusions in this regard.

The limitations of our study are also in this direction, and we
have missing records of values such as CPR, intubation time of
the patient, and number of defibrillations.

CONCLUSION

Cardiopulmonary resuscitation time was found to be the only
value directly related to mortality, and survival was linked to
the CPR location and the amount of adrenaline used. We believe
that to increase CPR performance, hospital CPR teams should be
established, their training should be carried out regularly, hospital
registry systems should be developed, and in-service training on
this subject should be increased.
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OZET

Amag

Mavi kod tiim diinyada hastane i¢i kardiyopulmoner arrestlere
hizli, etkili midahaleyle Kardiyopulmoner Resiisitasyonun
(KPR) basarisini artirmay1 amaglayan bir kod sistemidir.

Bu ¢alismada, Dokuz Eyliil Universitesi Hastanesinde yapilan
mavi kod uygulamalari, ¢agri nedenleri, miidahalenin niteligi ve
mortalite oranlarinin arastirilmasi amaglanmaistir.

Yontem

2015-2019 yillar1 arasindaki mavi kod ¢agrilar1 retrospektif
olarak incelendi. Demografik veriler, tani, ek hastaliklar, hastane
yatig siireleri ve KPR uygulanan hastalar arasinda resiisitasyon
uygulamalar ile ilgili 6zellikler incelendi. (Etik kurul Karar
No0:2015/24-04).

Bulgular

Calismanin analizi 35 yanlis ¢agr1 dislandiktan sonra
337 olgunun verileri dahil edilerek yapildi. Cagrilarin 57'sinin
(%16,9) ayaktan hastalar i¢in yapildigi, 280 ‘inin (%83,1) yatan
hastalar i¢in yapildigi tespit edildi. Hastalarin yas ortalamasi
63,76+19,77 yil ve 158'n kadin (%46,9), 179'u erkek (%53,1)
olarak saptandi. Mavi kod ekibinin olay yerine ulagma siirelerine
bakildiginda yatis1 olmayan hastalar i¢in 3,02+0,85 dakika ve
yatist olan hastalar igin 3,28+1,70 dakika idi. Mavi kod ¢agrisinin
gilindiiz/gece ve hafta ici/hafta sonu gibi zaman dagiliminda
anlamli bir fark bulunmadi. Toplam 337 mavi kod ¢agrisi arasinda
KPR yapilan 240 (%71,2) olgunun resiisitasyon karakteristikleri;
ilk kardiyak arrest ritmi sok uygulanmayan ritmi olan 211
(%87.9) hasta sayisi, sok uygulanan ritm olan 29 (%12.1) hasta
sayisindan anlamli olarak fazla idi (p=0,009). Sok uygulanan
ritimlerde SDGD oran1 %17.6 ve sok uygulanmayan ritmlerde
% 82.4 idi. Bu fark istatistiksel olarak anlamli idi (p=0,009).
Sok uygulanan ritimlerde KPR siiresi sok uygulanmaya ritim
ile karsilastirildiginda anlamli olarak daha kisa idi (29,75+38,52
vs 32,66+18,95 min). 11k ritimle cinsiyet, yas, ek hastaliklar ve
hastane yatis siiresi arasinda anlamli bir iliski bulunmadi. KPR
yapilan hastalarin %14.2 si taburcu oldu. Solunum arresti nedeni
ile entiibe edilenlerin %27.3’li taburcu oldu.
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Sonug¢

Etkili bir mavi kod uygulamanin anahtari, miidahalelerin kalitesi
ve zamaninda yapilmasidir. KPR uygulanacak hastalar i¢in, mavi
kod sirasinda beklenen rolleri ve sorumluluklari bilmek 6nemlidir.
O nedenle de mavi kod sonuglarinin hastanemizde iyilestirilmesi
i¢in, kardiyak arrestlere neden olabilecek durumlarin erken fark
edilip 6nlenmesi ve bu amagla kurum ig¢i diizenli egitimlerin
verilmesi de gerekmektedir.

Anahtar kelimeler: Mavi kod, Kardiyopulmoner resiisitasyon,
Hastane i¢i kardiyak arrest.

ABSTRACT

Objectives

Code Blue is a worldwide code system that aims to increase the
success of cardiopulmonary resuscitation (CPR) through rapid,
effective intervention in in-hospital cardiac arrests (IHCA).

This study aimed to investigate the code blue practices, reasons
for calls, the quality of intervention, and mortality rates in Dokuz
Eylul University Hospital.

Methods

Code blue calls between 2015 and 2019 were retrospectively
analyzed. Demographic data, diagnosis, comorbidities, length of
hospitalization, and resuscitation management were examined.
(Ethics Committee Decision No: 2015/24-04).

Results

The study was analyzed by including the data of 337 cases after
excluding 35 incorrect calls. Of the calls, 57 (16.9%) were for
outpatients and 280 (83.1%) were for inpatients. The mean age
of the patients was 63.76+19.77 years; 158 were female (46.9%),
and 179 were male (53.1%). The mean time the code blue team
took to reach the scene was 3.02+0.85 minutes for outpatients
and 3.2841.70 minutes for inpatients. No significant difference
was found in the time distribution of code blue calls, such as day/
night and weekdays/weekends. Resuscitation management of 240
(71.2%) patients who underwent CPR among a total of 337 code
blue calls; the number of 211 (87.9%) patients whose first cardiac
arrest thythm was non-shock rhythm was significantly higher
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than the number of 29 (12.1%) patients whose first cardiac arrest
rhythm was shock rhythm (p=0.009). The ROSC rate was 17.6%
in rhythms with shock and 82.4% without shock. This difference
was statistically significant (p=0.009). CPR duration was
significantly shorter in rhythms with shock compared to rthythms
without shock (29.75+38.52 vs. 32.66+18.95 min). There was no
significant correlation between the first rhythm and gender, age,
comorbidities, or length of hospitalization. 14.2% of patients
who underwent CPR were discharged. Of those intubated for
respiratory arrest, 27.3% were discharged.

Conclusion:

The key to an effective code blue implementation is the quality
and timeliness of interventions. Knowing the expected roles
and responsibilities during code blue is essential for patients
undergoing CPR. Therefore, early recognition and prevention of
situations that may cause cardiac arrests and regular training for
healthcare professionals are also necessary to improve survival.

Keywords: Code blue, Cardiopulmonary resuscitation, In-
hospital cardiac arrest.

GIRIS

Mavi kod sistemi, acil tibbi miidahaleye gereksinim duyan
hastalar, hasta yakinlar1 ve hastane personeline en kisa siirede
miidahale edilmesini saglar. Boylece hastane i¢i kardiyopulmoner
arrestler hizli bir sekilde taninip miidahale edilerek morbiditede
ve mortalitede azalma saglanabilir. Mavi kod, hastane iginde acil
miidahale gerektiren durumlarda en kisa zamanda olay yerine
ulagilmasini ve etkin miidahalenin yapilmasini saglayan, evrensel
acil durum kodudur @,

Hastane i¢i kardiyak arrest (HIKA) yatan hastalarda énemli
morbidite ve mortaliteye neden olan istenmeyen olaydir. HIK A’in
bildirilen insidansi diinya genelinde kurumlar ve iilkeler
arasinda farklilik gostermektedir. Ulusal kardiyak arrest veri
tabanlar1, 1000 yatan hasta basina 1,2 ila 9-10 arasinda HIKA
oranlar1 bildirmistir®®. Danimarka ulusal kayitlari, 2017-2018
yillar1 arasinda 1000 yatan hastada 1,8 kardiyak arrest orani
bildirmistir®. Japonya'da, HIKA insidansi yakin zamanda
2011 ve 2017 yillar1 arasinda 1000 yatan hasta basina 5,1 olarak
bildirilmistir®. Amerika'da HIKA insidansinin 1000 yatan hasta
basina 9,7 oldugunu tahmin edilmektedir®. Birlesik Krallik'da
2011 ve 2021 yillar1 arasinda elde edilen yillik veriler, 1000 yatan
hasta basgina 1 ve 1,6 araliginda bir insidansi gostermistir®®.

Kardiyak arrest verilerinin daha uzun yillara ait oldugu
durumlarda, HIKA insidansi ve sonucu ile bilgilere ait ayrintili
sonuglar analiz edilebilir ve bunlarin da tlkeler arasinda
farkliliklar1 ortaya cikarilabilir. Literatiirdeki mevcut yayinlar
Amerika'da HIKA oranlar1 hafifge artarken, Japonya ve Birlesik
Krallik'ta yaslanan ve potansiyel olarak daha komorbid bir niifusa
ragmen azaldigini gostermektedir. Bu farkliliklar toplumlarin
ozellikle kardiyopulmoner resiisitasyon girisiminde bulunmama
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(DNR) kararlar1 gibi kiiltiirel ve yasal anlamdaki farkliliklariyla
aciklanabilir.

Ekstrakorporeal kardiyopulmoner resiisitasyon (ECPR) gibi
gelisen resiisitasyon stratejilerine ve son yillarda kardiyak arrest
sonrast bakimin iyilestirilmesine ragmen, HIKA’den sonra
hastaneden taburculuga kadar hayatta kalma orani %20-30
olarak bildirilmistir?.

Giliniimiizde hastanelerde mavi kod uygulamasi dnemli bir kalite
olgiitii haline gelmistir. Uygulama siireci genellikle profesyonel
bir ekibin olusturulmasini, hazir durumda tutulmasini, teknolojik
cagri sistemini, ekibin hastaya ulasincaya kadar yapilacak
on hazirliklart ve tedbirleri, ulasma ara¢ ve zamanini, hazir
ekipmani, etkin bir miidahaleyi, miidahale sonrasi yonetimi ve
kayitlar1 kapsamaktadir. Genel olarak mavi kod uygulamasindaki
amag etkin ve hizli miidahaledir. Boylece sagkalimin artabilecegi
distniilmektedir.

Bu c¢alisma ile bir {dniversite hastanesinde mavi kod
uygulamalarinin demografik verileri incelenerek kardiyopulmoner
arrest ile iliskili olabilecek faktorleri tespit etmek amaglanmuistir.

YONTEM

Bu caligmada girisimsel olmayan etik kurul onayi (Karar
No0:2015/24-04) alindiktan sonra Dokuz Eyliil Universitesi Tip
Fakiiltesi Hastanesinde aktif olarak uygulanmakta olan mavi kod
sisteminde 2015-2019 tarihleri arasindaki 4 yil siiresince mavi
kod bildirim kayitlari retrospektif olarak incelendi.

Mavi Kod Isleyisi

Hastanemiz mavi kod sistemi 2222 dahili telefon numarasi
kodlanarak aktiflestirilmekte ve iki ayri cihaza yansimaktadir.
Hastanemizde 2 ayr1 mavi kod ekibi bulunmaktadir. Hastane
yatakli klinik servisler disindaki; hastane bahgesi, poliklinikler,
goriintiilleme merkezi ya da koridorlardan gelebilecek yatisi
olmayan hastalar/hastanede bulunan kisiler i¢in verilen mavi
kodlar acil hekimi ve bir paramedikten olusan mavi kod ekibinin
cagri cihazlarina diismektedir. Bu grup icin gelen c¢agrilar
bulgular bolimiinde ‘yatisi olmayanlar’ olarak tanimlanmaistir.
Yatig1 olan hastalarin bulundugu klinik servislerden verilen
mavi kod ¢agrilart ise diger mavi kod ekibinin ¢agri cihazina
diismektedir. Biitiin miidahaleler bittikten sonra mavi kod (KPR)
kayit formu doldurulur. Mavi kod (KPR) kayit formunun bir
kopyast hasta dosyasinda diger kopyasi ise mavi kod ekibinde
toplanir.

Mavi kod kayit formunda asagidaki basliklar altindaki veriler
kaydedilmektedir. Caligmamizda bu kayitlardan yararlanilmistir.

Mavi kod Bilgilerinin Degerlendirilmesi

Cagri Bilgileri; ¢cagri zamani, ¢agr1 nedeni, olay yerine varma
zamani, hastanin demografik verileri, KPR bilgileri; mavi
kod ekibi olay yerine gelmeden 6nce ve ekip geldikten sonra
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yapilan uygulamalar; ilk kardiyak arrest ritmi, KPR siiresi. KPR
sonlandirildiktan sonra; spontan dolagim geri doniip donmedigi
ve hasta ile ilgili son durum kaydedildi. Ayrica yogun bakim ve
hastane yatis siiresi degerlendirildi.

ISTATIKSEL ANALIZ

Arastirmada elde edilen verilerin istatistik incelemeleri, SPSS
(Statistical Package For Social Sciences, Chicago, IL, USA)
24.0 paket programi ile yapildi. Siklik gésteren veriler say1 (n)
ve yiizde (%) ile gosterildi. Istatistik analizinde; sayimla elde
edilen verilerin analizinde Ki Kare ve Fisher kesinlik testi
kullanild1. Olgiimle elde edilen devamli degerler alan veriler
Ortalama+standart sapma olarak gosterildi. Devamli degerler
alan verilerin normal dagilim paterni a¢isindan degerlendirilmesi
Kolmogorov-Smirnov ve Shapiro-Wilk testi ile yapildi. Olgiim
verilerinin normal dagilim o&zelligi gostermedigi belirlendi.
Devamli degerler alan verilerin analizinde Mann-Whitney U
ve Kruskal Wallis testleri kullanildi. Tiim karsilastirmalarda
istatistiksel anlamlilik degeri p<0.05 olarak alindi.

BULGULAR

Bu calismada dogru c¢agri olarak kabul edilen 337 olgunun
verileri analiz edildi. Yanlis ¢agr1 sayis1 35 di. Yanlis yapilan
cagrilar ¢aligma analizine dahil edilmedi.

Cagrilarin 57’si (%16,9) ayaktan hastalar i¢in, 280’inin (%83,1)
yatan hastalar i¢in yapildig: tespit edildi.

Dogru mavi kod gagrisi olarak belirlenen 337 mavi kod ¢agrisinin
121’1 (%35,9) kardiyak arrest, 115’1 (%34,1) solunum arresti,
37’si (%]11) genel durumu bozulan hastada planli endotrakeal
entiibasyon (ETT), 6’s1 (%]1,8) mekanik ventilator ayari nedeniyle
verildigi belirlendi. Yatisi olmayan hastalar i¢in yapilan ¢agrilar
da paramedik ekibine yonlendirilen mavi kod g¢agrilar1 olarak
degerlendirildi. Bu ¢agrilar; 36 cagr1 (%10,7) senkop, 4 cagri
(%1,2) disme, 9 ¢agri (%2,7) bulanti-kusma, 7 ¢agri nébet (%2,1),
1 cagri (%0,3) konversiyon, 1 (%0,3) cagri alerjik reaksiyon
nedeni ile gergeklestirildi.

Yatis1 olmayan hastalara yapilan ¢agri saysi 57 (%16,9) ve yatan
hasta servislerinden yapilan ¢agri sayis1 280 (%83,1) idi. Yatist
olmayan hasta igin yapilan ¢agrilardan 3 tanesinin kardiyak
arrest nedeni ile ve 1 tanesinin konviilsiyon nedeni ile yapildig1
tespit edildi ve toplam 4 hastanin yatis1 mavi kod miidahalesi
sonrasi ilgili servise yapilarak hasta izlemine devam edildi.

Mavi kod ¢agrilarinin timii degerlendirildiginde; hastalarin 158'i
kadin (%46,9), 179'u erkek (%53,1) olarak saptandi. Hastalarin
yas ortalamast 63,76£19,77 yil olarak belirlendi. Kadinlarin
yas ortalamasi 65,39+19,00 yil, erkek olgularin yas ortalamasi
62,32420,37 y1l olarak belirlendi. Kadin ve erkek olgular arasinda
yas ortalamalari agisindan istatistiksel olarak anlamli farklilik
bulunmadi (p=0.173).
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Mavi kod ekibinin olay yerine ulasma siirelerine bakildiginda
ortalama ulagma siiresi yatist olmayan hastalar i¢in 3,02+0,85
dakika ve yatisi olan hastalar igin 3,28+1,70 dakika idi (p=0.660).
Mavi kod verilen alanlar ve servislerin oranlari Tablo 1de
gosterilmistir.  Cagrilarin 7’si (%2,1) koroner yogun bakim
tinitesi gibi mavi kod cagrist yapilmamasi gereken yerlerden
oldugu ve bu ¢agrilarin kardiyak arrest sirasinda endotrakeal
entiibasyon yapilamayan hastalar i¢in oldugu belirlendi.

Tablo 1: Mavi kod ¢agrisi yapilan yerler

Mavi kod verilen yer n %
Ortopedi 72 21,4
Genel cerrahi 68 20,2
Noroloji 22 6,5
NRS 9 2,7
Gogiis hastaliklari 12 3,6
Uroloji 7 2,1
Hematoloji 10 3,0
Psikiyatri 2 ,6
Kadin dogum 4 1,2
Noroloji yogun bakim 1 ,3
Kardiyoloji 6 1,8
Koroner YB 7 2,1
KBB 11 3.3
Kemik iligi Unitesi 1 3
Plastik Cerrahi 2 ,6
Hastane Bahgesi 4 1,2
Radyoloji 1 )3
Gastroenteroloji Servis 4 1,2
Kan Alma 2 ,6
Diger 50 14,8
Geriatri 3 9
Romatoloji Servis 3 9
Enfeksiyon 11 33
Goz Hastaliklari 2 ,6
Cocuk Cerrahisi 2 ,6
Hemodiyaliz 9 2,7
Onkoloji 9 2,7
Genel Dahiliye 2 ,0
Gogiis Cerrahisi 1 ,3
Toplam 337 100
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Mavi kod ¢agrisinin zaman dagilimi Tablo 2’te gosterilmektedir. Toplam 337 mavi kod ¢agrisi arasinda KPR yapilan 240 (%71,2)

Cagrilarin dagilimlar agisindan istatistiksel olarak anlamli fark olgunun, KPR karakteristikleri, spontan dolasim geri doniisii
belirlenememistir (p=0.179). (SDGD) ve oliim ile iligkili degiskelerin incelenmesi Tablo 3°de
sunulmustur.

Tablo 2: Mavi kod anonslarinin hafta i¢i- hafta sonu, mesai igi
-mesai dig1 dagilimi

Hafta ici Hafta sonu Toplam
08:00-16:00 160 (%63.5) 47 (%55,3) 207(%61,4)
16:00-08:00 92 (%36,5) 38 (%44,7) 130 (%38,6)
Toplam 252 (%74.8) 85 (%25,2) 337 (%100)
Tablo 3: Hastalarin 6zellikleri ve KPR sonuglari
Basar1 (SDGD)
Toplam n(%) Basarili n(%) | Basarisiz n(%) P
Yas (y1l) mean+SD
Cinsiyet
Erkek 135 (56.3) 73 (61,3) 62 (51,2) 0,115
Kadmn 105 (43.8) 46 (38,7) 59 (48,8)
Ulasma siiresi (dk) 3,26+1,75 3,09+1,67 3,43+1,82 0.143
Arrest sirasindaki girisimler
EKG monitorizasyonu 175 (72.9) 97 (81.5) 78 (64.5) 0,003
Entlibasyon 86 (35.8) 46 (38.7) 40 (33.1) 0,336
Mekanik ventilasyon 55(22.9) 31 (26.1) 24 (19.8) 0,252
Arteriyal kataterizasyon 23 (9.6) 13 (10.9) 10 (8.3) 0.484
Pace maker 6(2.5) 4(3.4) 2(1.7) 0,397
Ik monitorize ritm
Sok uygulanan ritim (VF/VT) 29 (12.1) 21(17.6) 8 (6.6) 0,009
Sok uygulanmayan ritim (NEA/asistoli) 211 (87.9) 98 (82.4) 113 (93.4)
Arrestin yeri
Servis 237 (98.8) 117 (98.3) 120 (99.2) 0,551
Diger 3(1.3) 2(1.7) 1(0.8)
Arrest zamani
Gece (20.00-08.00) 106 (44.2) 50 (42) 56 (46.3) 0,506
Giindiiz (08.00-20.00) 134 (55.8) 69 (58) 65 (53.7)
Haftaici 169 (70.4) 82 (68.9) 87 (71.9) 0,611
Haftasonu 71(29.6) 37 (31.1) 34 (28.1)
Hastanede kalis siiresi (giin) mean+SD 24,01£28,67 32,06+£34,47 16,32+18,90 <0.001
KPR siiresi (dk) 32.31£22.14 19.47+21.10 44.94+14.65 <0.001
Komorbiditeler
Kardiyovaskuler 125 (56.3) 59 (47,2) 66 (52,8) 0,521
Norolojik 36 (16.2) 19 (52,8) 17 (47,2) 0,630
Pulmoner 48 (21.6) 24 (50) 24 (50) 0,888
Renal 49 (22.1) 23 (47,9) 26 (53,1) 0,732
Diger 163 (73.4) 76 (46,6) 87 (53,4) 0,220
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Kardiyopulmoner resiisitasyon yapilan grup 240 (%67,9)
degerlendirildiginde 34 (%14,2) hastanin taburcu oldugu
belirlendi. Kardiyak arrest digt nedenlerle mavi kod ¢agrisi yapilan
ve KPR uygulanmayan elektif entiibasyon yapilan 44 (%68.2)
olgu degerlendirildiginde 12 (%27,3) olgunun hastaneden taburcu
oldugu goriildii.

Kardiyopulmoner resiisitasyon uygulanan ve solunum arresti/
genel durumu bozulan ve endotrakeal entiibasyon endikasyonu
olan olgular karsilastirildiginda taburculuk ve eksitus oranlarina
bakildiginda istatiksel bir anlamlilik oldugu belirlendi (p=0,030)
(Tablo 4).

KPR sonras1 SDGD saglanan 119 hastanin 71 tanesi Yogun Bakim
Unitesinde yatis1 yapilarak tedavi gordii. Yogun bakimdan taburcu
olan hasta sayis1 46 (%16,2) idi. Bu hastalarin ortalama yogun
bakim yatis siiresi 20,47+7,3 gilindii. Yogun bakimda eksitus olan
hasta sayis1 25 ve ortalama yogun bakim yatis siiresi 9,04 +6,5
giin idi.

Yogun bakima yatis1 olmayan ama SDGD saglanan hastalar
incelendiginde (n=48); < 20 dakika SDGD siiresi olan 18 hasta,
20 dakika-24 saat arasinda SDGD siiresi olan 19 hasta ve yogun
bakim yatisi i¢in diger hastaneye transfer edilen 11 hasta oldugu
tespit edildi.

Tablo 4: KPR gereksinimi olan ve olmayan olgularin taburculuk
ve Oliim oranlari agisindan karsilastirilmast
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Tablo 5: Kardiyak arrest ilk rtimi ile KPR karakteristikleri
arasindaki iliski

Taburcu [ Oliim Toplam
n (%) n (%) n (%)
KPR yapilan olgular | 34 (14,2) | 206 (85,8) | 240 (100)
Solunum arresti ve 12.(27,3) | 32(72,7) 44 (100)
ETT endikasyonu
Toplam 46 (16.2) | 238 (83.8) | 284 (100)

KPR yapilan hasta popiilasyonunda ilk kardiyak arrest ritmi ile
ek hastaliklar arasinda iliskisi olup olmadigi incelendiginde;
kardiyovaskiiler hastaligi olan hastalarda, ilk kardiyak arrest
ritmi 109 (%87,2) hastada sok uygulanmayan ritm ve 16 (%12,8)
hastada sok uygulanan ritm oldugu belirlendi (p=0,410). Norolojik
hastaligi olanlarda, 30 (%83,3) hastada sok uygulanmayan ritm
ve 6 (%16,7) hastada sok uygulanan ritm oldugu belirlendi
(p=0,262). Pulmoner hastaligi olan 45 (%93,8) hastada sok
uygulanmayan ritm ve 3 (%6,3) hastada sok uygulanan ritm oldugu
belirlendi (p=0,215). Renal hastalig1 olan 44 (%89,8) hastada sok
uygulanmayan ritm ve 5 (%10,2) hastada sok uygulanan ritm
oldugu belirlendi (p=0,791). Diger kategorisinde smiflandirilan
ek hastaligi olan 147 (%90,2) hastada sok uygulanmayan ritm ve
16 (%64) hastada sok uygulanan ritm oldugu belirlendi (p=0,258).
Ik kardiyak arrest ritmi ile cinsiyet, yas, KPR siiresi ve hastane
yatig siiresi arasindaki iliski Tablo 5’da sunulmustur.
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Yas Cinsiyet | KPR siiresi | Hastanede
(yi) F/M (dk) kalis siiresi
mean+SD n mean+SD mean+SD
Sok uygulanan "
sitim (VE/VT) 63,90+17,46 | 11/18 | 29,75+38,52* | 36,92+45,93
Sok
uygulanmayan
ritim 67,28+18,96 | 94/117 | 32,66+18,95 | 22,33+25,30
(NEA/asistoli)
*: p=0,030,; Chi-Square test
Sekil 1: 1k kardiyak arrest ritmi ile KPR siiresi
12208
Dﬁ:
10000
51
Lol
CPR time
60007
- T
o] J— ==
Nonshockable thytm Shockable rhytm
Konsort Diagrami
Mavi Kod Sayist Yanlis Kod
n: 372 n: 35
Analiz edilen
n: 337
Ayaktan Hasta Yatan Hasta
n: 57 n: 280
n:40 n:240 KPR

n:37 Entiibasyon
n:1 Anafilaksi
n:1 Kusma

n:1 Konviilsiyon
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TARTISMA

Bu ¢alisma sonucuna goére SDGD hastalarda; ilk kardiyak arrest
ritminde sok uygulanan ritim oraninin sok uygulanmayan ritim
oranina gore daha yiiksek oldugu ve sok uygulanan ritimli hasta
grubunda KPR siiresinin daha kisa oldugu ve yogun bakim
tinitesinde yatis siiresinin daha uzun oldugu bulunmustur.

Kardiyak arrestlere hastane i¢i yanitlar kurumlara ve zamana
gore degismektedir. Bir¢ok merkezde, kardiyak arrest sonrasi
ozellikli bir ekibin olay yerine miidahalesini saglayan sistemler
mevcuttur. Bunlar kimi zaman kardiyak arrest i¢in kimi zaman
ise durumu kétiilesen hastalara miidahale i¢in mevcut olan acil
durum ekipleri ya da hizli yanit ekipleridir®”. Ulkemizde yapilan
bir anket ¢aligmasina gore hastanelerin %97,6 sinda hastane igi
kardiyak arrestler i¢in 2222 mavi kod sistemi mevcuttur!”, Farkli
isimlere sahip de olsa bir¢ok iilkede kardiyak arreste miidahale
ekipleri standardizasyon gostermektedir. Ancak standardizasyon
gOstermesine ragmen resiisitasyon sonrasi hayatta kalim oranlari
farklilik gostermektedir. Bu degiskenligin nedenlerinden biri
reslisitasyon kilavuzu uygulanmasi arasindaki farkliliklardir.
Kardiyak arrest ekibinin resiisitasyon basarisinda 6nemli bir faktor
oldugunu gosteren g¢alismalar mevcuttur'). Yalmzca kardiyak
arreste yanit veren Ozellesmis ekiplerin oldugu hastanelerde
hastane i¢i kardiyak arrestte sagkalimm daha yiiksek oldugunu
gosteren ¢alismalar mevcuttur'®,  Resiisitasyon basarisini
etkileyen diger etmenler ise ekipte basarili gorev dagilimi, egitimli
ekip liyeleri, iyi iletisim olarak sayilabilir 2.

Calismamizda hastanemizde 4 yil boyunca gerceklesen hastane
ici mavi kod ¢agrilar1 incelendi. Mavi kod ¢agrilarinin 35’1 yanlis
¢agr1 olarak kayit edildi. Kalan 337 cagri calismaya dahil edildi.
Bu ¢agrilarin en sik nedeni ilk olarak kardiyak arrest (%35,9)
ikinci olarak da solunum arresti (%34,1) idi. Bu sonug¢ hastane
ici arrestlerin en sik kardiyak kokenli oldugunu gosteren bir
metaanalizile uyumludur®®. Bu calismanin sonuglaria gére HIKA
hastalarinda %38 neden kardiyak kokenli olarak belirtilmistir
(swrastyla akut koroner sendrom, kalp yetmezligi, aritmiler,
kardiyak tamponad). Solunumsal nedenler ise %23,1 (sirasiyla
hipoksi, pulmoner emboli, pnomotoraks) olarak gdsterilmistir.
Arrest nedeninin degerlendirildigi siireglerde bu sebeplerin ¢ogu
zaman birbiri ile i¢ige gectigi, eszamanli olarak yasandigi ya da
birbirini tetikleyebildigi unutulmamalidir. Her ne kadar arrest
nedeni belirlense da eslik eden ya da nedeni kolaylastiran diger
patolojilerin de tedavisi saglanmalidir.

Hastalarin yas ortalamalar1 66,87(£18,78) idi. Bu sonug¢ Amerikan
kalp Dernegi’nin (AHA) belirledigi hastane i¢i kardiyak arrest yas
ortalamasi (66 yas) ile benzerdir'».Yas ortalamalar1 ve sagkalim
arasinda anlamli farklilik saptanmadi.

Mavi kod gagrisi yapilan yerler biiyiikk oranda ortopedi (%21,4)
ve genel cerrahi (%20,4) servisi idi. Hastanemiz ortopedi ve genel
cerrahi servisleri, ek hastaliklar1 cok olan, ileri yas kritik hastalarin
ameliyat Oncesi ve sonrasi takip edildigi servislerdir. Daha once
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23 c¢alisgmanin incelendigi 90.000 hastanin veri kayitlarinin ele
alindig1 bir metaanalizde ileri yas (<70 yas), malignite ve bobrek
hastaliklarinin eslik etmesi ve erkek cinsiyet sagkalimi azaltan
faktorler olarak gosterilmistir™. Calismamizda bu metaanalizden
farkli olarak cinsiyetle sagkalim arasinda farklilik yoktur. Ancak
ileri yas ve ek hastaliklarin fazla oldugu servislerden alinan
cagrilarin daha fazla olmasi sagkalimi etkilemektedir. Yine de
KPR yapilan hastalarimizin taburculuk oranlari, literatiirdeki 30
glinliik sagkalim oranlari ile benzerlik gostermektedir®.

Amerikan kalp dernegi verilerine gore Amerika Birlesik
Devletleri'nde hastane i¢i kardiyak arrest olan hastalarda ilk ritmin
¢ogunlukla (%81) sok uygulanmayan ritim (asistoli veya nabizsiz
elektriksel aktivite) oldugu bildirilmistir®. Yapilan bir¢ok
calismada hastane i¢i kardiyak arrestlerde en sik karsilagilan
ritim sok uygulanmayan ritimlerdir”'®, Ancak sok uygulanan
ritimlerde sagkalim orani daha yiiksektir”. Bir ¢aligmada, 2780
kardiyak arrest olgusu incelenmis, ilk ritim sok uygulanan ritim
olan hastalarda sagkalim orani %80, sok uygulanmayan ritim
olan hastalarda sagkalim orani ise %41 olarak gosterilmistir'”.
Calismamizda %87,9 hastada ilk ritim sok uygulanmayan ritim
olarak belirlenmistir. Sok uygulanmayan ritimlerde kardiyak arrest
olan 211 hastanin 113’iinde spontan dolasim saglanamamustir.
Soklanabilir ritimde kardiyak arrest olan 29 hastanin 21’inde
spontan dolasim saglanmistir. Bu sonuglar literatiirdeki bilgiler
ile benzerdir. Soklanabilir ritimlerde sagkalimin yiiksek olmasi
nedeni ile erken monitérizasyon ve erken defibrilasyon dnemlidir.
Defibrilasyonda her 1 dakika gecikme, mortalite oraninda artiga
neden olmaktadir. Durumu kétiilesen hastanin erken farkedilmesi,
sok uygulanan ritmin tanimlanmasi ve erken defibrilasyon ayrica
tiim KPR siiresince etkin kardiyak kompresyonlar dnemlidir.

Hastane i¢i mavi kod vakalarinda KPR yapilan olgularda
hastaneden taburculuk oran1 %14,2 iken elektif entiibasyon yapilan
hastalarin hastaneden taburculuk orani %27,3 bulunmustur.
Avrupa’da hastane i¢i kardiyak arrest sonrasi taburculuk
%15-30 arasinda degismektedir'®. Bizim vakalarimizda kardiyak
arrest gerceklesmeden elektif entiibasyon yapilan hastalarin
taburculuk oran1 KPR yapilan hastalara gore yiiksek bulunmustur.
Bu durum bize durumu kotiilesen hastaya yaklasimim 6nemini
belirtmektedir. Durumu kotiilesen hastaya yaklasimda, kardiyak
arrest gergeklesmeden erken uyari sistemlerini devreye sokmak
ve gerekli onlemleri almak hayat kurtaricidir. Avrupa resiisitasyon
dernegi (ERC) durumu kétiilesen hastada ABCDE yaklagimini
Onermektedir!”. Sirasiyla A (airway) basamaginda iyi bir havayolu
degerlendirilmesi ve gerekli miidahalenin yapilmasi, oksijen
uygulamasina baslanmasi, B (breathing) basamaginda solunumun
degerlendirilmesi ve iyi bir solunum sistemi muayenesi,
C (circulation) basamaginda dolagimin ve hemodinamik verilerin
degerlendirilmesi, damar yolu agilmasi ve gerekli tetkiklerin
istenmesi, EKG ¢ekilmesi D (disability) basamaginda iyi bir
norolojik muayene ve E (exposure) basamaginda hastanin
tam bir muayenesi ve tim bu islemlerin kayit altina alinmasi
onerilmektedir. ABCDE algoritmasini hasta basindan ayrilmadan
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siirekli tekrar etmek ve gerekli durumlarda dogru kisilerden
yardim istemek yaklagimin temelini olusturmaktadir. Iyi bir
degerlendirme ve erken miidahale sagkalimi artirabilir.

Calismamizda mavi kod verilmesi sonrasi hastaya ulasildiginda,
ekip gelmeden oOnce yapilan islemler icerisinde EKG
monitorizasyonu en ¢ok yapilan girisimdir. ABCDE algoritmasi
ele alindiginda, EKG monitorizasyonu ve oksijen uygulamasi
algoritmada yer almaktadir. Ozellikle EKG monitorizasyonu,
durumu kétiilesen hastada hemodinami konusunda bilgi vermekte,
nabizsiz hastalarda ise ritmin soklanabilir ya da soklanamaz
olmasinin ayirdedilmesinde 6nemlidir. Durumu kétiilesen ya
da kardiyak arrest olan tiim hastalarda EKG monitdrizasyonu
yapilmalidir.

Mavi kod uygulamalarinin arastirildigi ¢alismalarin bazilarinda,
mavi kodun en sik nedeninin arrest dist nedenler oldugu
gosterilmisgtir®. Bizim c¢alismamizda ise yanhis c¢agrilar
dislandiktan sonra mavi kod cagrilarinin 121°1 (%35,9) kardiyak
arrest, 115’1 (%34,1) solunum arresti, 37’si (%11) genel durumu
bozulan hastada planli endotrakeal entiibasyon (ETT), 6’s1 (%1,8)
mekanik ventilator ayari nedeniyle verildigi belirlenmistir.

Mavi kod ekibinin olay yerine ulagma siirelerine bakildiginda
ortalama ulasma siiresi yatisi olmayan hastalar i¢in 3,02+0,85
dakika ve yatig1 olan hastalar i¢in 3,28+1,70 dakika idi. Mavi
kod verilmesinden sonra hastaya ulagma i¢in gegen zaman
sagkalimda onemlidir. Yapilan bir ¢alismaya gore®” 3 dakikadan
Once resiisitasyona baglanan hastalarda sagkalim %44,5 iken
3 dakikadan daha uzun siire sonra miidahale edilen hastalarda
sagkalim  %19,5 bulunmustur. Hastanemizin  biyikligi
g06z0Oniine alindiginda mavi kod i¢in olay yerine ulasma siiresi
olagandir. Bunu saglayabilmek i¢in kurumun fiziksel kosullar
haritalandirildiktan sonra iki ayri mavi kod ekibi olusturulmasina
karar verildi. Ekiplerin ¢agri aldiktan sonra biiyiik hastanelerde
mavi kod ekibi gelene kadar hastayr ilk degerlendiren ekibin
durumu kotiilesen hastaya dogru yaklagsmasi ve temel-ileri yasam
destegi basamaklarini dogru uygulamasi énem kazanmaktadir.
Ayrica cagr1 verildikten sonra olay yerinin tam olarak ifade
edilmesi, mavi kod ekibinin gereksiz/yanlis kodlarla oyalanmamasi
reslisitasyon basarisint artirir. Her dakikanin olduk¢a 6nemli
oldugu KPR i¢in miidahaleye baglamakta gecikme yasanmamasi,
mavi kod ekibi gelmeden miidahaleye baglanmis olmasi sagkalima
katkida bulunur.

SONUC

Etkin ve basarili mavi kod uygulamalari ve hastane i¢i kardiyak
arrest yonetiminde en Onemli nokta, erken tanm ve dogru
miidahaledir. Bunun i¢in durumu kétilesen hastanin  erken
taninmasi, gereken tibbi miidahalenin yapilmasi, erken uyari
sistemlerinin aktif kullanilmasi saglanmalidir. Mavi kod yonetimi
birgok etmenden etkilenmektedir. Kardiyak arreste neden
olabilecek faktorlerin 6nceden tespit edilmesi ve yoOnetilmesi,
konu hakkinda hastanelerin kurumsal diizenlemeler yapmasi ve
sik tekrarlayan kurum ici egitimler sagkalimi artirabilir.
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ABSTRACT

Objectives

Code Blue is a worldwide code system that aims to increase the
success of cardiopulmonary resuscitation (CPR) through rapid,
effective intervention in in-hospital cardiac arrests (IHCA).

This study aimed to investigate the code blue practices, reasons
for calls, the quality of intervention, and mortality rates in Dokuz
Eylul University Hospital.

Methods

Code blue calls between 2015 and 2019 were retrospectively
analyzed. Demographic data, diagnosis, comorbidities, length of
hospitalization, and resuscitation management were examined.
(Ethics Committee Decision No: 2015/24-04).

Results

The study was analyzed by including the data of 337 cases after
excluding 35 incorrect calls. Of the calls, 57 (16.9%) were for
outpatients and 280 (83.1%) were for inpatients. The mean age
of the patients was 63.76+19.77 years; 158 were female (46.9%),
and 179 were male (53.1%). The mean time the code blue team
took to reach the scene was 3.024+0.85 minutes for outpatients
and 3.28+1.70 minutes for inpatients. No significant difference
was found in the time distribution of code blue calls, such as day/
night and weekdays/weekends. Resuscitation management of 240
(71.2%) patients who underwent CPR among a total of 337 code
blue calls; the number of 211 (87.9%) patients whose first cardiac
arrest thythm was non-shock rhythm was significantly higher
than the number of 29 (12.1%) patients whose first cardiac arrest
rhythm was shock rhythm (p=0.009). The ROSC rate was 17.6%
in rhythms with shock and 82.4% without shock. This difference
was statistically significant (p=0.009). CPR duration was
significantly shorter in rhythms with shock compared to rthythms
without shock (29.75+38.52 vs. 32.66+18.95 min). There was no
significant correlation between the first rhythm and gender, age,
comorbidities, or length of hospitalization. 14.2% of patients
who underwent CPR were discharged. Of those intubated for
respiratory arrest, 27.3% were discharged.
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Conclusion:

The key to an effective code blue implementation is the quality
and timeliness of interventions. Knowing the expected roles
and responsibilities during code blue is essential for patients
undergoing CPR. Therefore, early recognition and prevention of
situations that may cause cardiac arrests and regular training for
healthcare professionals are also necessary to improve survival.

Keywords: Code blue, Cardiopulmonary resuscitation, In-
hospital cardiac arrest.

INTRODUCTION

The code blue system ensures that patients, patient relatives, and
hospital staff who need urgent medical intervention are intervened
with as soon as possible. Thus, in-hospital cardiopulmonary
arrests can be rapidly recognised and intervened to reduce
morbidity and mortality. Code Blue is a universal emergency
code that ensures that the scene is reached as soon as possible and
effective intervention is carried out in cases requiring emergency
intervention in the hospital®.

In-hospital cardiac arrest (IHCA) is an adverse event causing
significant morbidity and mortality in inpatients. The reported
incidence of in-hospital cardiac arrest (IHCA) varies between
organisations and countries worldwide. National cardiac arrest
databases have reported in-hospital cardiac arrest (IHCA)
rates between 1.2 and 9-10 per 1000 admissions. The Danish
DANARREST study reported a cardiac arrest rate of 1.8 per 1000
admissions or 0.6 cardiac arrests per 1000 inpatients between
2017 and 2018 @. In Japan, the incidence of IHCA was recently
reported to be 5.1 per 1000 hospital admissions between 2011
and 2017®. The incidence of HICA in the USA is estimated to
be 9.7 per 1000 inpatients®. Annual data from the UK National
Cardiac Arrest Audit (NCAA) between 2011 and 2021 document
an incidence between 1 and 1.6 per 1000 hospital admissions ¢,

Where cardiac arrest data are available for longer periods of
time, detailed results on the incidence and outcome of IHCA and
information can be analysed and differences between countries
can be revealed. Publications in the literature suggest that while
IHCA rates are slightly increasing in the United States, they are
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decreasing in Japan and the United Kingdom despite an aging
and potentially more comorbid population. These differences
may be explained by cultural and legal differences in societies,
especially the decision not to resuscitate (DNR). Despite improved
resuscitation strategies such as extracorporeal cardiopulmonary
resuscitation (ECPR) and improved post-cardiac arrest care in
recent years, the survival rate from IHCA to hospital discharge
has been reported to be 20-30%.

Today, code-blue interventions have become an important
quality criterion in hospitals. The implementation process
generally includes forming a professional team, keeping it
ready, a technological call system, preliminary preparations, and
measures to be taken until the team reaches the patient, means
and time of arrival, ready equipment, effective intervention, post-
intervention management, and records. In general, the aim of
code-blue is effective and rapid intervention. Thus, it is thought
that survival may increase.

This study aimed to determine the factors that may be associated
with cardiopulmonary arrest by analysing the demographic data
of code blue applications in a university hospital.

METHOD

In this study, after approval of the ethics committee (Decision No:
2015/24-04), we retrospectively analyzed Dokuz Eyliil University
Faculty of Medicine Hospital's code blue records between 2015
and 2019. The data used here belongs to the code blue functioning
before electronic recording.

The code blue system of our hospital is activated by coding the
extension phone number 2222 and reflected on two separate
devices. There are two separate code blue teams in our hospital.
Apart from the hospital wards, the blue code activation for
outpatients from the hospital garden, polyclinics, radiology
department, or corridors falls on the pages of the emergency
service paramedic teams. The activation for this group is defined
as 'those who cannot be hospitalized' in the findings section.
After the first interventions, emergency paramedic teams call
the anesthesiologist in cases of cardiopulmonary arrest and
when necessary. After all interventions, the anesthesiologist or
paramedic fills out a code blue (CPR) registration form. One copy
of the code blue (CPR) registration form is kept in the patient
file, and the other copy is kept in the code blue team or in the
secretariat deemed appropriate by the team.

Data under the following headings are recorded in the code blue
registration form. These records were utilized in our study.

Evaluation of Code Blue Information

Call information; reason for the call; demographic data of the
patient; practices performed before the arrival of the CPR (BLUE
CODE) Team; CPR information; Blue code team information and
what was done after the arrival of the CPR (BLUE CODE) Team;
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after the CPR was terminated, whether spontaneous circulation
returned and the final status of the patient was recorded. The
duration of intensive care and hospitalization were also evaluated.

STATISTICAL ANALYSIS

Statistical analysis of the data obtained in the study was performed
with SPSS (Statistical Package For Social Sciences, Chicago, IL,
USA) 24.0 package program. Frequent data were expressed as
number (n) and percentage (%). In statistical analysis; Chi-square
and Fisher's exact test were used to analyze the data obtained
by counting. Continuous data obtained by measurement were
shown as meantstandard deviation. The data with continuous
values regarding regular distribution patterns was evaluated with
Kolmogorov-Smirnov and Shapiro-Wilk tests. It was determined
that the measurement data did not show typical distribution
characteristics. Mann-Whitney U and Kruskal-Wallis tests were
used to analyze the data with continuous values. Statistical
significance value was taken as p<0.05 in all comparisons.

RESULTS

This study analyzed the data of 337 cases accepted as correct
calls. The number of wrong calls was 35. Incorrect calls were not
included in the study analysis.

It was determined that 57 (16.9%) calls were made for outpatients,
and 280 (83.1%) were made for inpatients.

Of the 337 correct code blue calls, 121 (35.9%) were for cardiac
arrest, 115 (34.1%) for respiratory arrest, 37 (11%) for planned
endotracheal intubation (ETT) in patients with deteriorating
general condition, and 6 (1.8%) for mechanical ventilator setting.
Calls for patients who were not hospitalized were also evaluated
as code blue calls directed to the paramedic team. These calls
included 36 calls (10.7%) for syncope, four calls (1.2%) for falls,
nine calls (2.7%) for nausea and vomiting, seven calls for seizures
(2.1%), one call (0.3%) for conversion, and one call (0.3%) for
allergic reaction.

The number of calls for patients without hospitalization was 57
(16.9%), and the number of calls from inpatient services was 280
(83.1%). It was determined that 3 of the calls made for patients
who were not hospitalized were due to cardiac arrest, one was due
to convulsion, and a total of 4 patients were hospitalized to the
relevant service after code blue intervention, and patient follow-
up was continued.

When all code blue calls were evaluated, 158 patients were female
(46.9%), and 179 were male (53.1%). The mean age of the patients
was 63.76£19.77 years. The mean age of the female patients
was 65.39+19.00 years, and the mean age of the male patients
was 62.32420.37 years. There was no statistically significant
difference between female and male cases regarding mean age
(p=0.173).

Corresponding Author
dr.gozde.gursoy@gmail.com



Turkish
Journal of
RESUSCITATION

The mean arrival time of the code blue team to the scene was
3.024+0.85 minutes for patients without hospitalization and
3.28+1.70 minutes for patients with hospitalization (p=0.660).

The proportions of areas and wards where code blue calls were
made are shown in Table 1. It was determined that 7 (2.1%) of the
calls were from areas such as the coronary intensive care unit,
where code blue calls should not be made, and these calls were
for patients who could not be endotracheally intubated during
cardiac arrest.

Table 1: Places where code blue was called

Place n %
Orthopaedics 72 21,4
General Surgery 68 20,2
Neurology 22 6,5
Neurosurgery 9 2,7
Chest diseases 12 3,6
Urology 7 2,1
Haematology 10 3,0
Psychiatry 2 ,6
Obstetric 4 1,2
Neurology 1 3
Cardiology 6 1,8
Coronary care unit 7 2,1
Ear nose throat 11 3,3
Bone Marrow Transplantation Unit 1 3
Plastic Surgery 2 ,6
Hospital Garden 4 1,2
Radiology 1 3
Gastroenterology 4 1,2
Blood Sampling Unit 2 ,6
Other 50 14,8
Geriatrics 3 9
Rheumatology 3 9
Infection disease 11 3,3
Ophthalmology 2 ,6
Paediatric surgery 2 ,6
Haemodialysis 9 2,7
Oncology 9 2,7
Internal Medicine 2 ,6
Thoracic Surgery 1 3
Total 337 100
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The time distribution of code blue calls is shown in Table 2. There
was no statistically significant difference in the distribution of
calls (p=0.179).

Table 2: Distribution of code blue calls between weekdays and
weekends, on and off hours

Weekdays

Weekend

Total

08:00-16:00

160 (%63.5)

47 (%55.3)

207(%61,4)

16:00-08:00

92 (%36,5)

38 (%44,7)

130 (%38,6)

Total

252 (%74,8)

85 (%25,2)

337 (%100)

The examination of the variables associated with CPR
characteristics, SDGD, and death in 240 (71.2%) patients who
underwent CPR among 337 code blue calls is presented in Table
3.

Corresponding Author
dr.gozde.gursoy@gmail.com



Turkish
Journal of

RESUSCITATION

ORIGINAL ARTICLE

TJR 2023;2(3):94-109

Table 3: The outcome of CPR and patients' characteristics

Success (ROSC)
Total Achieved Not achieved p
n(%) n(%) n(%)
Age (year) mean+SD
Gender
Male 135 (56.3) 73 (61,3) 62 (51,2) 0,115
Female 105 (43.8) 46 (38,7) 59 (48,8)
Arrived Time of Code Blue 3,26+1,75 3,09+1,67 3,43+1,82 0.143
Intervention during arrest
ECG monitorization 175 (72.9) 97 (81.5) 78 (64.5) 0,003
Intubation 86 (35.8) 46 (38.7) 40 (33.1) 0,336
Mechanical Ventilation 55(22.9) 31 (26.1) 24 (19.8) 0,252
Arterial Catheterization 23 (9.6) 13 (10.9) 10 (8.3) 0.484
Pacemaker 6(2.5) 4(3.4) 2(1.7) 0,397
First monitored rhythm
Shockable (VF/VT) 29 (12.1) 21(17.6) 8(6.6) 0,009
Nonshockable (PEA/asystole) 211 (87.9) 98 (82.4) 113 (93.4)
Hospital location of arrest
Wards 237 (98.8) 117 (98.3) 120 (99.2) 0,551
Others 3(1.3) 2(1.7) 1(0.8)
Arrest time
Arrest at night (8 p.m. to 8 a.m.) 106 (44.2) 50 (42) 56 (46.3) 0,506
Arrest in the morning (8a.m.to8 p.m) 134 (55.8) 69 (58) 65 (53.7)
Arrest on weekdays 169 (70.4) 82 (68.9) 87(71.9) 0,611
Arrest on weekends 71(29.6) 37 (31.1) 34 (28.1)
Length of hospital day mean+SD 24,01+£28,67 32,06+34.,47 16,32+18,90 <0.001
Time of CPR 32.31+£22.14 19.47+21.10 44.94+14.65 <0.001
Comorbidities
Cardiovascular 125 (56.3) 59 (47,2) 66 (52,8) 0,521
Neurological 36 (16.2) 19 (52,8) 17 (47,2) 0,630
Pulmonary 48 (21.6) 24 (50) 24 (50) 0,888
Renal 49 (22.1) 23 (47,9) 26 (53,1) 0,732
Other 163 (73.4) 76 (46,6) 87 (53,4) 0,220
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When 240 (67.9%) patients in the cardiopulmonary resuscitation
group were evaluated, 34 (14.2%) patients were discharged. When
44 (68.2%) patients who were called code blue for reasons other
than cardiac arrest and underwent elective intubation without
CPR were evaluated, 12 (27.3%) patients were discharged from
the hospital.

When the rates of discharge and excitus were compared between
patients who underwent cardiopulmonary resuscitation and those
with respiratory arrest/general deterioration and endotracheal
intubation indication, a statistical significance was found
(p=0.030) (Table 4).

Of the 119 patients who received ROSC after CPR, 71 were
hospitalized and treated in the Intensive Care Unit. The number of
patients discharged from the intensive care unit was 46 (16.2%).
The mean duration of intensive care unit hospitalization was
20.47+7.3 days. The number of patients who were excluded from
the intensive care unit was 25, and the mean duration of intensive
care unit stay was 9.04+6.5 days.

When the patients who were not admitted to the intensive care
unit but received ROSC (n=48) were analyzed: 18 patients with
ROSC time <20 minutes, 19 patients with ROSC time between 20
minutes-24 hours, and 11 patients who were transferred to another
hospital for intensive care unit admission were identified.

Table 4: Comparison of patients with and without CPR
requirements in terms of discharge and mortality rates

Discharge | Mortality Total
n (%) n (%) n (%)

CPR 34(14,2) | 206(85,8) | 240 (100)
Respiratory arrest 12 (27,3) 32(72,7) 44 (100)
and intubation
indication
(without CPR)
Total 46 (16.2) | 238 (83.8) | 284 (100)

When the relationship between the first cardiac arrest rhythm
and comorbidities in the patient population undergoing CPR
was analyzed, it was found that in patients with cardiovascular
disease, the first cardiac arrest rhythm was non-shocked rhythm in
109 (87.2%) patients and shocked rhythm in 16 (12.8%) patients
(p=0.410). In patients with neurologic disease, 30 (83.3%)
patients had a rhythm without shock, and 6 (16.7%) patients had a
rhythm with shock (p=0.262). In patients with pulmonary disease,
45 (93.8%) patients had a rhythm without shock, and 3 (6.3%)
patients had a rhythm with shock (p=0.215). It was determined
that 44 (89.8%) patients with renal disease had a rhythm without
shock, and 5 (10.2%) patients had a rhythm with shock (p=0.791).
In 147 (90.2%) patients with comorbidities categorized as other,
rhythm without shock, and rhythm with shock in 16 (64%) patients
(p=0.258).
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The relationship between the first cardiac arrest rhythm and
gender, age, duration of CPR, and length of hospitalization is
presented in Table 5.

Table 5: Relationship between the first rhythm of cardiac arrest
and CPR characteristics

106

Age Gender | Time of CPR | Length of
year FM min hospital day
mean+SD n mean+SD mean+SD
Shockable
+ + * +

(VENVT) 63,90+17,46 | 11/18 |29,754+38,52* | 36,92+45,93
Nonshockable
(PEA/ 67,28+18,96 | 94/117 | 32,66+18,95 |22,33+25,30
asystole)

Figure 1: Initial cardiac arrest thythm and duration of CPR
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DISCUSSION

According to the results of this study, it was found that the rate of
rhythm with shock in the first cardiac arrest rhythm was higher
than the rate of rhythm without shock and the duration of CPR
was shorter, and the duration of hospitalisation in the intensive
care unit was longer in patients with ROSC who have the rate of
rhythm with shock group.

In-hospital responses to cardiac arrest have differences depending
on institutions and time. Many centers have dedicated teams
to respond to cardiac arrest calls. These are emergency or
rapid response teams, sometimes available for cardiac arrest
and sometimes for intervention in patients with deteriorating
conditions®.

According to a survey, 97.6% of hospitals in our country have
a code 2222 blue code system for in-hospital cardiac arrests!?.
Although they have different names, cardiac arrest intervention
teams in many countries show standardisation. However, despite
standardization, survival rates after resuscitation varies. One
of the reasons for this variability is the differences between the
implementation of resuscitation guidelines. There are studies
showing that the cardiac arrest team is an essential factor in
resuscitation success!V and that survival in in-hospital cardiac
arrest is higher in hospitals with specialised teams responding
only to cardiac arrest!?. Other factors affecting resuscitation
success are the successful allocation of specific roles in the team,
trained team members, and good communication?,

In our study, in-hospital code blue calls were analyzed in our
hospital for four years. Thirty-five of the code blue calls were
recorded as false calls. The remaining 337 calls were included
in this study. The most common cause of these calls was firstly
cardiac arrest (35.9%) and secondly respiratory arrest (34.1%).
This result is consistent with a meta-analysis showing that in-
hospital arrests are most frequently of cardiac origin'®. According
to the results of this study, 38% of IHCA patients had cardiac causes
(acute coronary syndrome, heart failure, arrhythmias, and cardiac
tamponade, respectively). Respiratory causes were reported
as 23.1% (hypoxia, pulmonary embolism, and pneumothorax,
respectively). During the evaluation of the cause of arrest, it
should be remembered that these causes are often intertwined,
experienced simultaneously, or may trigger each other. Although
the cause of arrest is determined, treatment of other pathologies
that accompany or facilitate the cause should also be provided.

The mean age of the patients was 66.87 (+£18.78). This result
is similar to the mean age of in-hospital cardiac arrest (66)
determined by the American Heart Association (AHA)"™. No
significant difference was found between mean age and survival.
Code blue calls were primarily made in the orthopaedics wards
(21.4%) and general surgery wards (20.4%). The orthopaedics and
general surgery wards of our hospital are the wards where critically
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ill elderly patients with many comorbidities are followed up
before and after surgery. In a meta-analysis in which data records
0f 90,000 patients were analysed in 23 previous studies, advanced
age (<70 years), malignancy and renal disease comorbidity,
and male gender were shown as factors decreasing survival?.
Unlike this meta-analysis, there is no difference between gender
and survival in our study. However, the higher number of calls
received from services with advanced age and comorbidities
affects survival. Nevertheless, the discharge rates of our patients
who underwent CPR are similar to the 30-day survival rates in the
literature.

According to American Heart Association data, it has been
reported that the first rhythm in patients with in-hospital cardiac
arrest in the United States of America is mostly (81%) non-
shockable rhythm (asystole or pulseless electrical activity)®.
In many studies, the most common rhythm encountered in in-
hospital cardiac arrests is non-shockable rhythm”!®. However,
the survival rate is higher in shockable rhythms™”. In one study,
2780 cases of cardiac arrest were analysed and the survival rate
was shown to be 80% in patients with a shockable rhythm and
41% in patients with a non-shockable rhythm?. In our study, the
first thythm was determined as a non-shockable rhythm in 87.9%
of patients. Spontaneous circulation could not be achieved in
113 of 211 patients with cardiac arrest in non-shockable rhythm.
Spontaneous circulation was achieved in 21 of 29 patients with
cardiac arrest in shockable rhythm. These results are similar to
the data in the literature. Early monitoring and defibrillation are
essential because of the high survival rate in shockable rhythms.
Every 1-minute delay in defibrillation leads to an increase in
mortality rate. Early recognition of the deteriorating patient,
intervention when the rhythm is shockable, effective cardiac
compression and early defibrillation are important.

In in-hospital code blue cases, the hospital discharge rate was
14.2% in patients who underwent CPR, while the hospital
discharge rate was 27.3% in patients who underwent elective
intubation. In Europe, the discharge rate after in-hospital cardiac
arrest varies between 15-30%"%. In our cases, the discharge rate of
patients who underwent elective intubation without cardiac arrest
was found to be higher than that of patients who underwent CPR.
This situation indicates the importance of the approach to the
patient whose condition worsens. In approaching the deteriorating
patient, activating early warning systems and taking necessary
precautions before cardiac arrest occurs is life-saving. The
European Resuscitation Society (ERC) recommends the ABCDE
approach for patients with deteriorating conditions!®. It is
recommended to evaluate a good airway in step A (airway) and to
perform the necessary intervention, to start oxygen administration,
to evaluate respiration in step B (breathing) and to perform an
excellent respiratory system examination, to evaluate circulation
and haemodynamic data in step C (circulation), to open a vascular
access and to request the necessary tests, to perform ECG, to

Corresponding Author
dr.gozde.gursoy@gmail.com



Turkish
Journal of
RESUSCITATION

perform a good neurological examination in step D (disability)
and to perform a complete examination of the patient in step
E (exposure) and to record all these procedures. Repeating the
ABCDE algorithm continuously without leaving the patient and
asking for help from the right people when necessary form the
basis of the approach. A good assessment and early intervention
can lead to a favourable outcome.

In our study, when the patient was reached after the code blue
was given, ECG monitoring was the most common intervention
among the procedures performed before the team arrived. When
the ABCDE algorithm is considered, ECG monitoring and oxygen
administration are included in the algorithm. ECG monitoring
especially provides information about hemodynamics in patients
with deteriorating conditions and is vital in differentiating
shockable or non-shockable rhythm in pulseless patients. ECG
monitoring should be performed in all patients with deteriorating
conditions or cardiac arrest.

In some studies, it was shown that the most common reason
for code blue was non-arrest reasons®”. In our study, after
excluding false calls, 121 (35.9%) of the code blue calls were
due to cardiac arrest, 115 (34.1%) were due to respiratory arrest,
37 (11%) were due to planned endotracheal intubation (ETT) in a
patient whose general condition deteriorated, and 6 (1.8%) were
due to mechanical ventilator setting.

The mean time taken by the code blue team to reach the scene
was 3.02+0.85 minutes for inpatients and 3.28+1.70 minutes for
outpatients. The time taken to reach the patient after the code
blue is given is important in survival. According to a study®,
survival was found to be 44.5% in patients in whom resuscitation
was started before 3 minutes and 19.5% in patients in whom
resuscitation was started after more than 3 minutes. Considering
the size of our hospital, our time to reach the scene for code blue
is standard. In large hospitals, it is important for the team first
to assess the patient until the code blue team arrives to approach
the patient whose condition has deteriorated and to apply the
advanced life support steps correctly. In addition, after the call is
given, the complete expression of the incident scene and the fact
that the code blue team does not linger with unnecessary/incorrect
codes increase the success of resuscitation. For CPR, where every
minute is crucial, no delay in starting the intervention and starting
the intervention before the code blue team arrives contributes to
survival.

CONCLUSION

Early diagnosis and intervention are important in the management
of in-hospital cardiac arrest. For this purpose, early recognition
of the patient whose condition deteriorates, necessary medical
intervention, and active use of early warning systems should be
ensured. Code blue management is affected by many factors.
Predetection and management of factors that may cause cardiac
arrest, institutional arrangements of hospitals on the subject, and
frequent training may increase survival.
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KONJENITAL DIAFRAGMA HERNISi VE PULMONER HiPOPLAZIiSi OLAN BiR YENIDOGANDA

INTRAOPERATIF RESUSITASYON

Erdi Hiiseyin ERDEM, Ebru EKMEKCIOGLU, Harun OZMEN

SBU Hamidiye Tip Fakiiltesi Mersin Sehir Egitim ve Arastirma Hastanesi, Anesteziyoloji ve Reanimasyon Klinigi, Mersin, Tiirkiye
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OZET

Konjenital diafragma hernisi (KDH) ile ilgili ilk vaka 1679’da
Lazarus Riverius tarafindan 24 yasinda bir erkegin otopsisini
takiben sunulmustur. Patofizyolojisinde fetal gelisimin 8-10.
haftasinda pleuroperitoneal kanalin kapanmamasi sonucunda batin
ici organlarin toraks bosluguna herniye oldugu tespit edilmistir.

Bu olguda; 25 yasindaki annenin 2. gebeliginden 2. canli
yasayan olarak sezeryan dogum ile dogan yenidoganin ilk
degerlendirilmesinde dig fenotip erkek goriiniimiinde, 1. Dakika
APGAR skoru 6, 5. Dakika APGAR skoru 7 olarak tespit edildi.
Yenidoganin dogum sonrast ilk muayenesi yapilirken solunum
sikintisi tespit edilmesi tizerine entiibe edildi ve nazogastrik sonda
takildi. Cekilen akciger grafisinde mediastenin saga itilmis oldugu,
batin i¢i organlarin sol gdgiis boslugunda oldugu goriilmesi
iizerine hastaya bochdalek hernisi tanist konuldu. Dogumdan
sonra ti¢lincii giin takiplerinde hemodinamik ve metabolik olarak
daha stabil olan hasta konjenital diafragma hernisi nedeniyle
operasyona alindi. Cerrahi islem sirasinda batin organlarinin toraks
icinden ¢ikarilmasi sirasinda hastada bradikardi (KAH 75 atim/
dk) gelismesi tizerine cerrahi islem durdurularak %100 FiO, ile
ventile edildi. Endotrakeal tiipiin seviyesi tekrar dogrulandi ancak
kalp hizinin 60/dk’nin altina kadar gerilemesi {lizerine kardiyak
kompresyonlara baslandi. Bir dakikalik kompresyonun ardindan
nabiz hizinda artis olmamasi {izerine hastaya 0,03 mg adrenalin
iv puse olarak uygulandi. Adrenalin uygulamasindan sonra bir
dakika daha gogiis kompresyonlarina devam edildi ve tekrar kalp
hiz1 degerlendirildiginde kalp hizinin 130 atim/dk tespit edilmesi
iizerine cerrahi iglemin devam etmesine karar verildi. Operasyon
bitiminde hasta entiibe olarak yenidogan yogun bakim iinitesine
transfer edildi.

Konjenital diafragma hernisi onarimi riskli bir cerrahi islemdir.
Anestezi yonetiminde permisif hiperkapniye izin veren agresif
olmayan ventilasyon stratejileri Onerilmektedir. Eglik eden
kardiyovaskiiler morbiditelerden dolay1 anestezi uygulamalarinin
herhangi bir asamasinda resiisitasyon uygulanabilecegi goz
ontinde bulundurulmali ve operasyonun herhangi bir asamasinda
ortaya cikabilecek hemodinamik instabilite agisindan dikkatli ve
hazir olunmalidir.

Anahtar kelimeler: bochdalek hernisi, kardiyo-pulmoner
reslisitasyon, yenidogan
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ABSTRACT

The first case of congenital diaphragmatic hernia (CDH) was
reported by Lazarus Riverius in 1679 following the autopsy of a
24-year-old man. In its pathophysiology, it has been determined
that intra-abdominal organs herniate into the thoracic cavity due
to the failure of the pleuroperitoneal canal to close in the 8th-10th
weeks of fetal development.

In this case; the baby boy was born by cesarean section as the
second living child from the second pregnancy of a 25-year-
old mother, the external phenotype was determined to be male,
with APGAR 6 at the 1st minute and APGAR 7 at the 5th
minute in the first evaluation of the newborn. The newborn had
respiratory distress in postnatal period, hence he was intubated
and a nasogastric tube was inserted. A chest x-ray showed that,
the mediastinum was pushed to the right and the intra-abdominal
organs were in the left thoracic cavity thus ensuring the diagnosis
as Bochdalek hernia. The patient, who was hemodynamically and
metabolically more stable during follow-up on the third day after
birth, was undergone operation due to congenital diaphragmatic
hernia. While the abdominal organs were being removed from the
thorax during the surgical procedure, bradycardia (HR 75/min)
was developed hence the surgical procedure was stopped and
FiO, was increased to 100%. The level of the endotracheal tube
was reconfirmed, but cardiac compressions were started when the
pulse rate decreased below 60/min. Since there was no increase
in pulse rate after one minute of cardiac compression, adrenaline
0,03 mg was administered to the patient intravenously. After
adrenaline administration, chest compressions were continued
for one more minute, then the pulse was evaluated again and
the surgical procedure was allowed to continue when the pulse
rate was 130/min. At the end of the operation, the patient was
transferred to the neonatal intensive care unit as intubated.

Congenital Diaphragmatic Hernia repair has been considered a
complicated surgical procedure. Multidisciplinary ventilation
strategies that allow permissive hypercapnia were recommended in
anesthesia management. It should be regarded as that resuscitation
may be performed at any stage of anaesthesia and one should be
careful and ready for hemodynamic instability that may occur at
any stage of the operation due to accompanying cardiovascular
morbidities.

Keywords: bochdalek hernia, cardio-pulmonary resuscitation,
newborn
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GIRiS

Konjenital diafragma hernisi (KDH) ile ilgili ilk vaka 1679°da
Lazarus Riverius tarafindan 24 yasinda bir erkegin otopsisini
takiben sunulmustur. Bochdalek 1848 yilinda posterolateral
herniyi tariflemistir. Konjenital diafragma hernisi insidansi
1/2500°diir.) Patofizyolojisinde fetal gelisimin 8-10. haftasinda
pleuroperitoneal kanalin kapanmamasi sonucunda batin igi
organlarin toraks bosluguna herniye oldugu tespit edilmistir.?
Bu organlarin basisina bagli olarak akcigerlerde hipoplazi gelisir.
Anatomik yerlesimine goére posterolateral (Bochdalek), anterior
(Morgagni) ve santral yerlesimli olabilirken olgularin %70-75’ini
sol taraf yerlesimli Bochdalek hernisi olusturur.®

Dogumu takiben ilk 24 saatte tespit edilen solunum sikintisi,
skafoid (¢Okiik=kayik) karin, asimetrik toraks goriiniimleri,
toraksta tek tarafli akciger seslerinin yerine barsak seslerinin
duyulmasi, akciger grafisinde barsak anslarinin toraks iginde
goriilmesi, mediastenin karsi tarafa dogru yer degistirmesi KDH
acisindan uyarici olmalidir.®

Mortalitenin en sik belirleyicileri esilk eden diger anomaliler,
pulmoner hipoplazi ve pulmoner hipertansiyondur.®)

OLGU

Bu olguda; 25 yasindaki annenin 2. gebeliginden 2. canli
yasayan olarak sezeryan dogum ile dogan yenidoganin ilk
degerlendirilmesinde dig fenotip erkek goriiniimiinde, 1. Dakika
APGAR skoru 6, 5. Dakika APGAR skoru 7 olarak tespit edildi.
Boyu 50 c¢m, bas gevresi 34 cm, agirlig1 3000 gram olarak 6l¢iildii.
Yenidoganin dogum sonrast ilk muayenesi yapilirken solunum
sikintist tespit edilmesi tizerine entiibe edildi ve nazogastrik
sonda takildi. Cekilen akciger grafisinde mediastenin saga
itilmis oldugu, batin i¢i organlarin sol gogiis boslugunda oldugu
goriilmesi iizerine hastaya bochdalek hernisi tanis1 kondu.

Yenidogan yogun bakim iinitesinde takipleri sirasinda hastaya
dobutamin inflizyonu uygulandi. Dogumdan bir giin sonra
mekanik ventilatorde entiibe ve sedatize takip edilen yenidoganin
oksijen saturasyonlarinda ani diisme olmasi {izerine gekilen
akciger grafisinde sag akcigerde pnomotoraks tespit edildi ve
hemen sag tiip torakostomi uygulandi.(Resim 1)
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Resim 1: Ameliyat 6ncesi akciger grafisi

Dogumdan sonra {iglincli glin takiplerinde hemodinamik ve
metabolik olarak daha stabil olan hasta konjenital diafragma
hernisi nedeniyle operasyona alindi. Yogun bakimdan operasyon
odasina entiibe sekilde transfer edilen hastanin EKG’si, kan basinci
ve sag eli kullanilarak periferik oksijen saturasyonu monitdrize
edildi. Hastanin kalp atim hiz1 (KAH) 140 atim/dk, saturasyonu
%90 ve sistolik kan basinct 60 mmHg, diastolik kan basict
30mmHg olarak o6lgiildii. Fentanil 1 mcg/kg ve rokiironyiim
0.6 mg/kg intravendz olarak uygulandi. Endotrakeal tilipii
ventilator devresine baglanan hastada %50 O2 - % 50 hava ve %2
Sevofluran ile anestezi idame ettirildi. Hasta cerrahi boyunca
manuel olarak ventile edildi. Cerrahi islem agik olarak yapildi.
Cerrahi iglem sirasinda batin organlarinin toraks iginden
¢ikarilmasi sirasinda hastada bradikardi (KAH 75 atim/dk)
gelismesi iizerine cerrahi islem durdurularak %100 FiO: ile
ventile edildi. Endotrakeal tiipiin seviyesi tekrar dogrulandi ancak
kalp hizinin 60/dk’nin altina kadar gerilemesi {izerine kardiyak
kompresyonlara baslandi. Bir dakikalik kompresyonun ardindan
nabiz hizinda artis olmamasi iizerine hastaya 0,03 mg adrenalin
iv puse olarak uygulandi ve arkasindan 1ml %0,9 NaCl soliisyonu
ile yikama yapildi. Adrenalin uygulamasindan sonra bir dakika
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daha gogiis kompresyonlarina devam edildi ve tekrar kalp hizi
degerlendirildiginde kalp hizinin 130 atim/dk tespit edilmesi
tizerine cerrahi islemin devam etmesine karar verildi. Operasyon
bitiminde hastanin kalp hiz1 150 atim/dk, periferik oksijen
saturasyonu %92 ve sistolik kan basinct 65 mmHg, diastolik kan
basinc1 30 mmHg olarak 6lgiildii. Hasta entiibe olarak yenidogan
yogun bakim iinitesine transfer edildi. Operasyon sonrasi ¢ekilen
akciger grafisinde batina ait organlarin toraks i¢inde olmadig, sol
diafragmanin intakt oldugu net olarak izlenmekteydi.(Resim 2)

Resim 2: Ameliyat sonrasi akciger grafisi
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TARTISMA

Konjenital diafragma hernisi olgularinda solunum sikintisi,
pulmoner hipoplazinin derecesine bagli olarak genellikle ilk
saatlerde veya ilk giin i¢inde baslar ve siklikla dogumhanede
resisitasyona gereksinim duyarlar. Antenatal dénemde tani
konulan vakalarda dogumdan sonra resiisitasyon gereksinimi
oldugunda balon maske yerine dogrudan endotrakeal entiibasyon
uygulanarak pozitif basingli ventilasyon uygulanmas: onerilir.
Bir nazogastrik sonda takilarak sik aspire edilmeli ve barsaklarin
distansiyonu Onlenmelidir. Sunulan olguda da dogum sonrasi
solunum sikintist baglamis ve ilk muayeneyi takiben entiibe
edilmistir. Konjenital diafragma hernisi olgularinda Congenital
Diaphragmatic Hernia (CDH) EURO Consortium tarafindan pre-
ductal satiirasyonlarin %80-95 arasinda, post-ductal satiirasyonun
%70’in lizerinde ve PaCO:’nin 50-70 mmHg arasinda olacak
sekilde permisif hiperkapniye izin veren ventilasyon stratejisi
onerilmektedir.® Yeterli organ perfizyonu, pH’m 7,2’nin
tizerinde, laktat <5 mmol/l ve idrar ¢ikigi >1ml/kg/saat olmasi ile
gosterilir. Konvansiyonel ventilasyon kullanilmasi durumunda
tepe inspiratuar basing (PIP)<25 cmH:0, pozitif soluk sonu
basimct (PEEP) 3-5 ¢cmH:0 ve ventilasyon frekansi 40-60/
dk olacak sekilde ayarlanmasi Onerilir.® Olgumuzda cerrahi
uygulama boyunca hasta manuel olarak ventile edilmis ancak
CDH EURO Consortium’un oOnerilerindeki limit degerlere
¢ogunlukla bagli kalinmistir. Cerrahi islem sirasinda toraks
icindeki batina ait organlarin ¢ekilmesi sirasinda kalbin iyatrojenik
olarak sikistirilmasi, karacigerin manipiilasyonu sirasinda hepatik
venin kivrilarak obstrukte olmasi ya da cerrahi isi kolaylastirmak
icin ventilasyona ara verilen zamanlar nedeniyle hiperkapni ve
hipoksiye bagli pulmoner hipertansiyonun artmasi, endotrakeal
tiiptin yer degistirmesi ya da karsi tarafta pnomotoraks gelismesi
nedeniyle hemodinamik instabilite goriilebilir. Literatiire
bakildiginda cerrahinin bu agamasinda hemodinamik instabilite
gerceklesen olgular mevcuttur.”® Olgumuzda da bu agsamada derin
bradikardi goriildii. Endotrakeal tiipiin yeri yeniden dogrulandi.
Akciger sesleri tekrar dinlenerek ventilasyonun gergeklestigi
dogrulandi, FiO:2 ve ventilasyon frekansi arttirildi. Ancak bu
uygulamalara ragmen kalp hizinin 60/dk’nin altina diismesi
nedeniyle hasta resiisite edildi. Kardiyopulmoner resiisitasyon
sonrast spontan dolagimi diizelen hastanin, operasyonun devam
etmesi hayat kalitesinin artmasi ve postoperatif morbiditenin
azaltilmasi agisindan 6énemli oldugu g6z 6niinde bulundurularak
cerrahi islemin tamamlanmasma cerrahi ekip ile birlikte
karar verildi.
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SONUC

Konjenital diafragma hernisi onarimi riskli bir cerrahi islemdir.
Anestezi yonetiminde permisif hiperkapniye izin veren agresif
olmayan ventilasyon stratejileri Onerilmektedir. Eslik eden
kardiyovaskiiler morbiditelerden dolay1 anestezi uygulamalarinin
herhangi bir asamasinda resiisitasyon uygulanabilecegi goz
oniinde bulundurulmali ve operasyonun herhangi bir asamasinda
ortaya ¢ikabilecek hemodinamik instabilite agisindan dikkatli ve
hazir olunmalidir.

KAYNAKLAR

1. Deprest JA, Gratacos E, Nicolaides K, et al. Changing
perspectives on the perinatal management of isolated
congenital diaphragmatic hernia in Europe. Clinics in
perinatology 2009;36:329-47.

2. Kluth D, Tenbrinck R, von Ekesparre M, et al. The natural
history of congenital diaphragmatic hernia and pulmonary
hypoplasia in the embryo. Journal of pediatric surgery
1993;28:456-63.

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

OLGU SUNUMU
TJIR 2023;2(3):110-116

113

3. Keijzer R, Puri P. Congenital diaphragmatic hernia.
Seminars in pediatric surgery; 2010: Elsevier. p. 180-5.

4. Dogruyol H. Cocukluk Cagindaki Diafragma Patolojileri.
Bulletin of Thoracic Surgery/Toraks Cerrahisi Biilteni 2013;4.
5. Van Ginderdeuren E, Allegaert K, Decaluwe H, Deprest
J, Debeer A, Proesmans M. Clinical outcome for congenital
diaphragmatic hernia at the age of 1 year in the era of fetal
intervention. Neonatology 2017;112:365-71.

6. Snoek KG, Reiss IK, Greenough A, et al. Standardized
postnatal management of infants with congenital diaphragmatic
hernia in Europe: the CDH EURO consortium consensus-2015
update. Neonatology 2016;110:66-74.

7. Giwangkancana G, Hanindito E, Lia E, Nugraha HG,
Bisri T. Perioperative management of diaphragmatic diseases
in neonates and infants. Journal of Pediatric Surgery Case
Reports 2022;77:102157.

8. Karagoz I, Iskender A, Kose GA. Geg¢ Teshis Edilen
Konjenital Diyafragma Hernisi: Olgu sunumu. Abant Tip
Dergisi 2018;7:99-102.

Sorumlu Yazar
h.erdierdem@gmail.com



Turkish
Journal of
RESUSCITATION

CASE REPORT
TJR 2023;2(3):110-116

INTRAOPERATIVE RESUSCITATION IN A NEWBORN WITH CONGENITAL DIAPHRAGMA HERNIA AND

PULMONARY HYPOPLASIA

Erdi Hiiseyin ERDEM, Ebru EKMEKCIOGLU, Harun OZMEN

SBU Training and Research Hospital, Anesthesiology and Reanimation Clinic, Mersin, Tiirkiye

ORCID IDs of the authors: E.H.E. 0000-0002-4140-5923; E.E. 0000-0001-9672-1045; H.O. 0000-0002-0392-9099

ABSTRACT

The first case of congenital diaphragmatic hernia (CDH) was
reported by Lazarus Riverius in 1679 following the autopsy of a
24-year-old man. In its pathophysiology, it has been determined
that intra-abdominal organs herniate into the thoracic cavity due
to the failure of the pleuroperitoneal canal to close in the 8th-10th
weeks of fetal development.

In this case; the baby boy was born by cesarean section as the
second living child from the second pregnancy of a 25-year-
old mother, the external phenotype was determined to be male,
with APGAR 6 at the 1st minute and APGAR 7 at the 5th
minute in the first evaluation of the newborn. The newborn had
respiratory distress in postnatal period, hence he was intubated
and a nasogastric tube was inserted. A chest x-ray showed that,
the mediastinum was pushed to the right and the intra-abdominal
organs were in the left thoracic cavity thus ensuring the diagnosis
as Bochdalek hernia. The patient, who was hemodynamically and
metabolically more stable during follow-up on the third day after
birth, was undergone operation due to congenital diaphragmatic
hernia. While the abdominal organs were being removed from the
thorax during the surgical procedure, bradycardia (HR 75/min)
was developed hence the surgical procedure was stopped and
FiO, was increased to 100%. The level of the endotracheal tube
was reconfirmed, but cardiac compressions were started when the
pulse rate decreased below 60/min. Since there was no increase in
pulse rate after one minute of cardiac compression, adrenaline 0,03
mg was administered to the patient intravenously. After adrenaline
administration, chest compressions were continued for one more
minute, then the pulse was evaluated again and the surgical
procedure was allowed to continue when the pulse rate was 130/
min. At the end of the operation, the patient was transferred to the
neonatal intensive care unit as intubated.

Congenital Diaphragmatic Hernia repair has been considered a
complicated surgical procedure. Multidisciplinary ventilation
strategies that allow permissive hypercapnia were recommended in
anesthesia management. It should be regarded as that resuscitation
may be performed at any stage of anaesthesia and one should be

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

114

careful and ready for hemodynamic instability that may occur at
any stage of the operation due to accompanying cardiovascular
morbidities.

Keywords: bochdalek hernia, cardio-pulmonary resuscitation,
newborn

INTRODUCTION

The first case of congenital diaphragmatic hernia (CDH) was
reported by Lazarus Riverius in 1679 following the autopsy of
a 24-year-old man. Bochdalek described posterolateral hernia in
1848. The incidence of CDH is 1/2500.% In its pathophysiology,
it has been determined that intra-abdominal organs herniate into
the thoracic cavity due to the failure of the pleuroperitoneal canal
to close in the 8th-10th weeks of fetal development.® Hypoplasia
develops in the lungs due to compression of these organs.

According to its anatomical localization, it may be either
posterolateral (Bochdalek), anterior (Morgagni), or central
localized, while 70-75% of the cases are left-sided Bochdalek
hernia.®

Respiratory distress detected in the first 24 hours after delivery,
scaphoid abdomen, asymmetrical thorax appearances, intestinal
sounds heard in the unilateral thorax instead of lung sounds,
seeing bowel loops in the thorax on chest radiography, and
displacement of the mediastinum towards the opposite side
should be warning signs in terms of CDH.®

The most common determinants of mortality are accompanying
anomalies, pulmonary hypoplasia and pulmonary hypertension.®

CASE

In this case; the baby boy was born by cesarean section as the
second living child from the second pregnancy of a 25-year-old
mother, the external phenotype was determined to be male, with
APGAR 6 at the 1st minute and APGAR 7 at the 5th minute in
the first evaluation of the newborn. The height of the newborn
was 50 cm, head circumference was 34 cm, and 3000 gr-weighed.
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The newborn had respiratory distress in postnatal period, hence
he was intubated and a nasogastric tube was inserted. A chest
x-ray showed that, the mediastinum was pushed to the right and
the intra-abdominal organs were in the left thoracic cavity thus
ensuring the diagnosis as Bochdalek hernia.

Dobutamine infusion was given to the patient during follow-
up in the neonatal intensive care unit. One day after birth, a
sudden decrease in the oxygen saturation of the newborn, who
was intubated and sedated on a mechanical ventilator, detected
pneumothorax in the right lung in the chest X-ray, and a right tube
thoracostomy was performed immediately.(Figure 1)

Figure 1: Preoperative chest radiograph

The patient, who was hemodynamically and metabolically more
stable during follow-up on the third day after birth, was undergone
operation due to congenital diaphragmatic hernia.

Non-invasive blood pressure and ECG were monitored and oxygen
saturation was measured using the right hand. The patient's heart
rate (HR) was 140/min, peripheric oxygen saturation was 90%,
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and arterial blood pressure was 60/30 mmHg. Fentanyl 1 mcg/
kg and rocuronium 0.6 mg/kg were administered intravenously.
The patient's endotracheal tube was connected to the ventilator
circuit and anesthesia was maintained with 50% O - 50% air and
%?2 Sevoflurane. The patient was manually ventilated throughout
the surgery.

An open surgical procedure was performed. While the
abdominal organs were being removed from the thorax
during the surgical procedure, bradycardia (HR 75/min) was
developed hence the surgical procedure was stopped and FiO:
was increased to 100%. The level of the endotracheal tube was
reconfirmed, but cardiac compressions were started when the
pulse rate decreased below 60/min. Since there was no increase
in pulse rate after one minute of cardiac compression, adrenaline
0.03 mg was administered to the patient intravenously, and
then washed with 1ml of 0.9% NaCl solution. After adrenaline
administration, chest compressions were continued for one more
minute, then the pulse was evaluated again and the surgical
procedure was allowed to continue when the pulse rate was
130/min.

Figure 2: Postoperative chest radiograph
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At the end of the operation, the patient's heart rate was 150
beats/min, peripheral oxygen saturation was 92%, systolic blood
pressure was 65 mmHg, and diastolic blood pressure was 30
mmHg. The patient was transferred to the neonatal intensive care
unit as intubated. The postoperative chest radiograph showed
that the abdominal organs were not in the thorax, and the left
diaphragm was intact. (Figure 2)

DISCUSSION

In cases of CDH, respiratory distress usually begins in the
first hours or within the first day, depending on the degree of
pulmonary hypoplasia, and they often require resuscitation in the
delivery room. According to the current medical guidelines, when
resuscitation is necessary after delivery for patients diagnosed
during the antenatal period, it is recommended to administer
positive pressure ventilation through direct endotracheal
intubation rather than a bag mask. Frequent aspiration should be
performed by inserting a nasogastric tube, and distension of the
intestines should be prevented. In our case, respiratory distress
began after delivery, and intubation was performed after the first
examination.

Congenital Diaphragmatic Hernia (CDH) EURO Consortium
recommends a ventilation strategy that allows permissive
hypercapnia with pre-ductal oxygen saturation between 80-95%,
post-ductal oxygen saturation above 70% and PaCO, between
50-70 mmHg.© Adequate organ perfusion is indicated by pH >7.2,
lactate <5 mmol/l, and urine output >1ml/kg/h. If conventional
ventilation is used, it is recommended to set peak inspiratory
pressure (PIP)<25 cmH20, positive end-expiratory pressure
(PEEP) 3 and 5 cmH:0, and ventilation frequency between
40 and 60/min.® In our case, the patient was manually ventilated
throughout the surgical procedure. However, the limit values
mostly adhered to the recommendations of the CDH EURO
Consortium.

Hemodynamic instability may occur due to iatrogenic compression
of the heart during the retraction of abdominal organs in the
thorax, kinking of the hepatic vein during manipulation of the
liver, or increased pulmonary hypertension due to worsening of
hypercapnia and hypoxia due to interruption of ventilation to
facilitate the surgical work, displacement of the endotracheal
tube or development of pneumothorax on the contralateral side.
Several cases described the hemodynamic instability at this stage
of surgery in the literature.”® In our case, severe bradycardia
was observed at this stage. The location of the endotracheal
tube was reconfirmed. Lung sounds were listened to again,
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and ventilation was confirmed. Ventilation frequency and FiO,
were increased. However, despite these efforts, the patient was
resuscitated because the pulse rate decreased below 60/min. After
cardiopulmonary resuscitation, adequate spontaneous circulation
was achieved. Since the operation's continuation was important in
decreasing postoperative morbidity and increasing the quality of
life, it was decided together with the surgical team to complete the
surgical procedure.

CONCLUSION

Congenital Diaphragmatic Hernia repair has been considered a
complicated surgical procedure. Multidisciplinary ventilation
strategies that allow permissive hypercapnia were recommended
in anesthesia management. It should be regarded as that
resuscitation may be performed at any stage of anaesthesia and
one should be careful and ready for hemodynamic instability that
may occur at any stage of the operation due to accompanying
cardiovascular morbidities.
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SPINAL ANESTEZi VE DEKSMEDETOMIiDiN SEDASYONU ALTINDA HEMOROID CERRAHISi YAPILAN
HASTADA AYILMA ODASINDA KARDIYAK ARREST GELISiMi
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OZET

Spinal anestezi ¢ok cesitli cerrahilerde kullanilabilen, oldukca
sik tercih edilen bir noroaksiyel anestezi yontemidir. Fakat
nadir de olsa kardiyak arreste (KA) kadar ilerleyebilen
komplikasyonlarla karsilasilmaktadir. Bu vaka raporunda, regiile
hipertansiyon disinda sistemik hastaligi bulunmayan hastamizin
hemoroid cerrahisi sonrasi ayilma ftnitesinde bradikardi ile
baslayan kardiyak arrest gelisimi ve miidahelesi anlatilmis, basta
deksmedetomidin olmak iizere zemin hazirlayan etkenlerin
tartigilmasi amaglanmaistir.

Vakamizdan yola c¢ikarak spinal anestezinin kardiyovaskiiler
sistem iizerindeki etkilerini de disiindiiglimiizde uygulama
sirasinda olusabilen sempatik blokajin siddetini arttirabilecek,
ozellikle vagal tonus artisi olan, bazal kalp atim hiz1 (KH) 60 dk-1
altindaki ASA I geng bireylerde ve 6zellikle kardiyak hastaligi
bulunan hastalarda deksmedetomidin oldukea dikkatli kullanilmali
ve spinal anestezi sirasinda ortaya ¢ikabilecek komplikasyonlar
unutulmamalidir.

Anahtar kelimeler: Spinal anestezi, Deksmedetomidin,
Resiisitasyon

ABSTRACT

Spinal anaesthesia is a frequently preferred neuraxial anaesthesia
method that can be used in various surgeries. However, although
rare, complications that can progress to cardiac arrest (CA) are
encountered. We aimed to present the development and subsequent
management of a cardiac arrest, which started with bradycardia,
in the recovery unit after haemorrhoid surgery. Our patient had no
systemic disease other than regulated hypertension.

The predisposing factors, especially dexmedetomidine sedation
combined with spinal anaesthesia are discussed. We concluded
that dexmedetomidine should be used very carefully, especially in
young ASA I patients with a basal heart rate (HR) below 60 bpm,
as well as in patients with cardiac disease, due to the increased risk
of the severe sympathetic blockade caused by spinal anaesthesia.

Keywords: Spinal anesthesia, Dexmedetomidine, Resuscitation
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GIRIS

Spinal anestezi yiiksek basari orani, kolay uygulanabilirligi ve
hasta memnuniyeti agisindan oldukea sik tercih edilen bir santral
noroaksiyel anestezi yontemidir. Her ne kadar giivenli bir teknik
olarak kabul edilse de, risksiz degildir". Spinal anesteziye bagli
olas1 komplikasyonlar arasinda kardiyak arrest bunlar arasinda
en ciddi olanmidir®. Literatiirde spinal anestezi altinda bildirilen
KA insidansi 10.000'de 1,3-18 arasindadir®. Olgu sunumumuzda;
hipertansiyon disinda ek dahili hastalig1 olmayan, spinal anestezi
ve deksmedetomidin inflizyonu ile saglanan sedasyon altinda
ameliyati tamamlanip, ayilma nitesinde kardiyak arrest gelisen
hastamizi sunmay1 amagladik.

OLGU

Hastamiz, hemoroidektomi cerrahisi yapilacak 66 yasinda,
BMI: 33 kg m? -1 olan erkek hastaydi. Hipertansiyon disinda
bilinen sistemik hastaligi bulunmamakla birlikte, akcigerinde
biyopsi yapilmasi planlanan asemptomatik bir nodiilii bulunuyordu
(Sekil 1A).

Sekil 1A: Hastanin ameliyat oncesi ¢ekilen akciger grafisinde
biyopsi yapilmasi planlanan nodiil disinda patoloji gozlenmedi
(A).

Hastanin preoperatif donemde laboratuar sonuglari normal,
¢ekilen EKG’si normal siniis ritminde, KH 80 dk-1 idi. Hasta
rutin ASA monitdrizasyonu ile non-invaziv kan basinct (KB):
145/70 mmHg, KH 78 dk-1, periferik oksijen satiirasyonu (SpOz2):
%096 olarak kaydedildi. Oturur pozisyonda 25 Gauge spinal igne
ile L3-L4 intervertebral aralik seviyesinden subaraknoid araliga
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3,5 ml (17,5 mg) hiperbarik bupivakain uygulandi. Cerrahi iglem
sirasinda sedasyon amaci ile tek doz halinde intravendz(iv)
3 mg midazolam ile 20 mcg sa-1 (0.2 mcg.kg'lsa?') hizinda
deksmedetomidin infiizyonu baslandi. Intraoperatif sistolik kan
basmer 110-140 mmHg, diyastolik kan basinci ise 50-60 mmHg
ve KH 60-70 dk' araliginda seyretti. Cerrahi iglem litotomi
pozisyonunda yapildi, cerrahi sirasinda ek bir sorun yaganmadi.

Ayilma iinitesine ¢ikarilan hastanin bilincinin konfiize halde
oldugu ve ilk monitérizasyonunda KH 35 dk!' ve SpO: %80
gozlenerek hastaya 0.5 mg intravendz atropin uygulandi. Ancak,
15-20 saniye igerisinde hastanin bilincinin tamamen kapanmasi
ve kalp ritminin asistole dénmesi iizerine kardiyopulmoner
resiisitasyona (KPR) baslandi. Yardim ¢agirildi. Hastanin
solunumu balon-maske sistemi ile desteklendi, adrenalin
hazirlatildi. Adrenalin  hazirlanamadan, 2 dakikalik siire
tamamlaninca ritm analizi yapildi. Siniis ritmi oldugu ve palpe
edilebilir bir nabiz bulundugu gozlenince KPR sonlandirildi,
adrenalin uygulanmadi. Spontan solunumu vardi. Kan basinci
110/70 mmHg ol¢iildi, ek kalin damar yolu agildi, sivi destegi
yapildi. Radial arter kaniile edilerek, arter kan gazi (AKG)
analizi yapildi; pH:7.41, Na: 135 mmol.L"!, K: 4.4 mmol.L", Ca:
1.15 mmol.L", PaO2: 101 mmHg, PaCO.: 38 mmHg, Laktat: 1.2
mmol.L!, HCOs: 24.5 mmol.L"!, BE: 0.1 mmol.L" oldugu goriildi.
Cekilen EKG normal siniis ritmindeydi. Tam kan, biyokimya,
kardiyak enzim analizleri icin kan ornekleri gonderildi. Ust
ekstremite motor muayenesi 5/5, pin-prick testinde blok seviyesi
T4 olarak degerlendirildi. Hasta stabilize edildikten sonra
Anestezi Sonras1 Bakim Unitesi’ne (ASBU) transfer edildi.

Yogun bakim yatis1 sirasinda maske ile 5 L.dk' oksijen destegi
baslanan hastanin akciger grafisinde pulmoner &dem lehine
bulgular gozlendi (Sekil 1B). Takibinde &demi gerileyen
hastanin, oksijen ihtiyact kalmadi. Hasta Kardiyoloji Boliimii’ne
danigildi. 4 saat aralikla izlenen ardisik 3 kardiyak enzim sonucu
normal aralikta, EKG normal siniis ritminde degerlendirildigi
icin poliklinik muayenesi haricinde ek 6neri olmadi. Hasta 1 giin
ASBU yatisinin ardindan servise devredildi, 1 giinliik yatisinin
ardindan taburcu edildi.

Sekil 1B: Ameliyat Sonrasi Bakim Unitesi’nde cekilen akciger
grafisinin pulmoner 6dem ile uyumlu oldugu gozlendi (B).
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Spinal anestezi; uygulama olarak basit, ucuz, 6grenilmesi kolay
ve basar1 oraninin yiiksek olmasi nedeni ile giinliik pratikte siklikla
tercih edilir®. Her ne kadar giivenli bir teknik ise de istenmeyen
etkiler goriilebilir. Hipotansiyon, bradikardi, idrar retansiyonu,
dura ponksiyonu sonrasi bas agrisi, nérolojik komplikasyonlar
bunlardan bazilaridir®. Kardiyak arrest ise spinal anestezinin
nadir fakat en korkulan komplikasyonudur. Yapilan iki biiylik
retrospektif calismada, 10.000 spinal anestezi yapilan hastada
7 kardiyak arrest vakasi gorildigi bildirilmigtir® 7.

Spinal anestezinin ilk uygulandig1 yillarda, kardiyak arrest
vakalarinin, blok seviyesinin yiikselmesiyle ya da verilen
sedatif ilaglara bagli solunum depresyonu nedeniyle olustugu
distinilmustiir. Fakat nabiz oksimetrenin spinal anestezide
kullanilmaya baglanmasiyla birlikte kardiyak arrest gelismeden
once mutlaka desatiirasyon gelismedigi gdzlenmis olup, solunum
depresyonu veya hipoksi olmadan da kardiyak arrest gelisebildigi,
hatta bazi kardiyak arrest vakalarinda olay oncesinde saturasyon
degerinin %90’1n altina inmedigi de bildirilmigtir®3.

Kardiyak arreste neden olabilecek solunumsal etiyolojiye dair
kanitlardaki yetersizlik, alternatif mekanizmalarin arastirilmasini
saglamistir. Spinal anestezi altinda kardiyak arrest goriilen
hastalarin birgogunda bradikardi gelistigi fark edilmistir®. Spinal
anestezinin kardiyovaskiiler sistem tizerine etkileri nedeniyle
kan basincinda ve santral vendz basingta azalma goriilebilir.
Bu etkiler dogrudan ve dolayli olarak spinal anestezinin neden
oldugu sempatik sinir sistemi blokaji ile iliskilidir. T4 seviyesinde
duyusal blokaj1 olan bir hastanin kardiyak innervasyonu saglayan
sempatik liflerde (T1-T4) blokaj olabilir, bu da vagal tonusta artisa
ve negatif inotropik, kronotropik ve dromotropik degisikliklere
neden olur®. Bununla beraber yaygm periferik vazodilatasyon
ile kardiyak vendz doniiste anlamli derecede azalma olur. Bu iki
mekanizma beraber kardiyak arreste kadar ilerleyebilecek derin
bradikardilere neden olabilmektedir!®. Carpenter ve arkadaglari
yaptiklart bir calismada bazal KH 60 dk-1 altinda olan hastalarda
spinal anestezi sirasinda bradikardi gelisme riskinin 5 kat daha
fazla oldugunu bulmustur. Ayni ¢alismada ASA I geng erigkinlerde
ASA I ve 1V olan hastalara gére bradikardi gelisme olasiliginin
3 kata kadar daha fazla oldugu gosterilmistir'”. Pollard ve
ark.’nin yaptig1 calismaya gore ise spinal blokaj seviyesinin T6 ve
tizerinde olmasi bradikardi i¢in bagka bir risk faktoriidiir ®. Sonug
olarak spinal anestezinin bradikardiye neden oldugu mekanizma
tim ayrintilariyla bilinmemekle birlikte, en 6nemli basamagin
parasempatik sinir sisteminin aktivitesindeki artiy oldugu
distiniilmektedir. Bu nedenle vagal tonus artisi olan hastalarda bu
komplikasyonun goriilme ihtimali artmigtir 12,

Sedasyon amaci ile kullanilan deksmedetomidin ise analjezik
etkisi ve solunum depresyonu riskinin olduk¢a az olmasi ile
spinal anestezi sirasinda sikg¢a tercih edilir. Deksmedetomidin
etkilerini oe-adrenoreseptdr agonist Ozelligiyle gostererek,
spinal anestezi sirasinda hem motor hem de duyu blokajinin
stiresini uzatir. Beraberinde ilk analjezik ihtiyacina kadar gecen
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stireyi uzattigi da gosterilmistir!®. Fakat bu etkilerine bradikardi
riski de eslik eder. 2013’de yayimlanan bir meta analizde spinal
anestezi uygulanan hastalarda kullanilan deksmedetomidinin
atropin gerektiren bradikardi insidansini arttirdigi bulunmugtur@®.
Cocuklarda kardiyak elektrofizyoloji laboratuvarinda yapilan
bir ¢alismada ise deksmedetomidin kullanimimnin siniis ve AV
nodal fonksiyonunu baskiladigi bulunmus, siniis nodu refrakter
doénemini ve siniis donglisii uzunlugunu uzattigi gosterilmigtir',
Bu ve benzeri ¢aligmalarda kardiyak fonksiyon bozuklugu olan
hastalarda deksmedetomidin kullaniminda dikkatli olunmasi hatta
sinirlandirilmasi gerektigi vurgulanmistir.

Bizim vakamizda ise hastamizin spinal anestezi uygulamasinin
ardindan litotomi pozisyonuna alinmis olmast ve bununla
birlikte BMI: 33 kg.m? olmas1 blok seviyesini yiikseltmis ve T4
seviyesinin istiine ulagtirmis olabilir. Bu durumu 6nlemek tizere
hemoroidektomi cerrahisi igin Saddle blok teknigi tercih edilebilir.
Bununla beraber ASA II olarak degerlendirilen hastamiza sedasyon
amaciyla her ne kadar diisiik doz da olsa deksmedotimidin ile
sedasyon uygulanmis olmasi, bradikardi ve kardiyak arreste kadar
ilerleyen siirece katkida bulunmus olabilir.

SONUC

Spinal anestezi uygulamasina destek amacl sedasyon uygulamasi
icin deksmedetomidin kullaniminin, kardiyak hastaligi olanlar
oncelikli olmak iizere tiim hastalarda onemli Ol¢iide dikkat
gerektirdigi akilda tutulmalidir.
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ABSTRACT

Spinal anaesthesia is a frequently preferred neuraxial anaesthesia
method that can be used in various surgeries. However, although
rare, complications that can progress to cardiac arrest (CA) are
encountered. We aimed to present the development and subsequent
management of a cardiac arrest, which started with bradycardia,
in the recovery unit after haemorrhoid surgery. Our patient had no
systemic disease other than regulated hypertension.

The predisposing factors, especially dexmedetomidine sedation
combined with spinal anaesthesia are discussed. We concluded
that dexmedetomidine should be used very carefully, especially in
young ASA I patients with a basal heart rate (HR) below 60 bpm,
as well as in patients with cardiac disease, due to the increased risk
of the severe sympathetic blockade caused by spinal anaesthesia.

Keywords: Spinal anesthesia, Dexmedetomidine, Resuscitation

INTRODUCTION

Spinal anaesthesia is a neuraxial anaesthesia technique, usually
preferred due to its success rate, ease of performance, and
the patient comfort it provides. It is considered to have low
complication rates; however, it is not without. The most
severe of them is cardiac arrest®. The incidence reported in the
literature is 1.3-18 in 10,000, We aimed to present our patient
who had a cardiac arrest in the recovery room after completion
of haemorrhoid surgery under spinal anaesthesia combined with
dexmedetomidine sedation.

CASE

Our patient was a 66-year-old man with a BMI of 33 kg/m? He had
hypertension and was otherwise healthy, with an asymptomatic
nodule in the lung planned to be examined via biopsy (Figure
1A). In the preoperative evaluation, the laboratory findings were
within normal ranges, and ECG revealed normal sinus rhythm
with a heart rate of 80 bpm. On arrival to the operating room,
he received the recommended ASA monitoring consisting of
non-invasive blood pressure (NIBP), ECG, and SpO:, revealing
measures of 145/70 mmHg, 78 bpm, and 96%, respectively. In
a sitting position, at L3-4 level, 3.5 ml (17.5 mg) of hyperbaric
bupivacaine was administered without any complication using
a 25 G spinal cannula. Prior to surgical incision, a single dose
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of midazolam was administered intravenously and followed by
sedation with dexmedetomidine infusion at a rate of 0.2 mcg.
kg-1.h-1. The intraoperative systolic blood pressure was 110-140
mmHg, diastolic blood pressure was 50-60 mmHg, and the heart
rate was within 60-70 bpm. The surgical operation was performed
in a lithotomy position without any complications.

Figure 1A: The preoperative chest X-ray revealed the nodule
planned for elective biopsy and otherwise no pathology (A).

In the recovery room, the patient's level of consciousness was
slightly low, and the first hemodynamic measure of HR was
35 bpm, SpO: was 80%, and 0.5 mg intravenous atropine was
administered. However, in 15-20 seconds, the patient became
unconscious, and the ECG rhythm changed to asystole. After
calling for professional help and simultaneously starting chest
compressions combined with balloon-mask ventilation, adrenalin
was prepared. However, adrenalin was not ready for injection
before the two minutes of CPR was completed. Since the rhythm
analysis revealed sinus rhythm with a palpable pulse, adrenalin
was not administered. Spontaneus ventilation returned, as well.
The blood pressure was 110/70 mmHg. A large bore cannula for
fluid infusion and an arterial line for arterial blood gas analysis
was provided. The ABG revealed; pH:7.41, Na: 135 mmol.L"',
K: 4.4 mmol.L!, Ca: 1.15 mmol.L", PaO2: 101 mmHg, PaCO::
38 mmHg, Lactate: 1.2 mmol. L', HCOs: 24.5 mmol.L",
BE: 0.1 mmol.L"'. 12-lead ECG was sinus rhythm. Complete blood
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count, biochemical parameters, and cardiac enzyme were sent for
analysis. The upper extremity motor examination was 5/5, and the
pin-prick test revealed a block level of T4. After stabilization, the
patient was transferred to Post-Anaesthesia Care Unit (PACU).

In the PACU, the patient needed 5L.min-1 of oxygen
supplementation, and the chest X-ray revealed signs leading to
a diagnosis of pulmonary oedema (Figure 1B). In the follow-
up, oedema resolved, and the patient's need for oxygen ended.
The Department of Cardiology was consulted. Since the cardiac
enzyme parameters of 3 sequential measures at 4-hour intervals
were within normal ranges, and ECG was at normal sinus rhythm,
there was no additional recommendation other than examination
after hospital discharge. After a hospital stay for one day following
one day in PACU, the patient was discharged to home.

Figure 1B: The post-operative chest X-ray in PACU revealed
pulmonary oedema (B).

DISCUSSION

Spinal anaesthesia is a preferred technique in everyday practice
due to its ease of performance, inexpensive and easy-to-learn
nature, and high success rate®. Despite its relative safety, adverse
events may occur. Hypotension, bradycardia, urinary retention,
post-dural puncture headache, neurological complications may
be among those adverse events®. Cardiac arrest is a rare but
catastrophic complication. In two extensive retrospective studies,
seven cardiac arrest cases were reported over 10000 spinal
anaesthesia performances®”.

In the first years of spinal anaesthesia performances, the rise of
block levels or supplementary sedative drugs was thought to cause
suppression of respiration. However, the use of a pulse oximeter
during spinal anaesthesia showed that the SpO2 was not necessarily
dropping prior to cardiac arrest and that the cardiac arrest could
occur without respiratory depression or hypoxia. Furthermore, in
some cardiac arrest cases, it was reported that the SpO: level was
not below 90% *89),
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Despite the lack of data regarding the respiratory factors
constituting the cause of cardiac arrest, alternative etiological
factors were investigated. It was observed that the incidence
of bradycardia in cardiac arrest during spinal anaesthesia was
high®. Due to the cardiovascular effects of spinal anaesthesia, a
drop in blood pressure and central venous pressure may occur.
These effects, directly or indirectly, are related to the sympathetic
blockade caused by spinal anaesthesia. Sensory blockade at the T4
level may lead to a block in sympathetic innervation of the heart
(T1-T4), resulting in the rise of the vagal tonus and changes such
as negative inotropy, chronotropy, and dromotropy.

Additionally, cardiac venous return decreases due to extensive
peripheral vasodilation. These may constitute mechanisms for
severe bradycardia resulting in cardiac arrest'?. Carpenter et al.(')
reported that the risk of developing bradycardia during spinal
anaesthesia in patients with a basal HR of <60 bpm was five times
higher. In the same study, the risk was reported to be three times
higher in ASA 1 young adults than in patients of ASA 3 and 4V,
In a study by Pollard et al., another risk factor for bradycardia was
reported as the blockade level rising to or above T6®. Despite the
data, there is still no evidence for the mechanism. It is thought
that the most critical phase is the rise in parasympathetic activity,
which is why the risk of cardiac arrest in patients with high basal
vagal tone is higher®!2),

Dexmedetomidine is preferred for sedation during spinal
anaesthesia for its analgesic effect and low risk of respiratory
depression. Dexmedetomidine prolongs the motor and sensory
block duration during spinal anaesthesia with its a>-adrenoreseptor
agonist activity and prolongs the duration of need for the first
rescue analgesic'®. However, these effects may accompany the
risk of bradycardia. In a meta-analysis reported in 2013, the
risk of developing bradycardia necessitating the use of atropine
was higher in patients receiving dexmedetomidine during spinal
anaesthesia®. In a study addressing paediatric group patients in
the electrophysiology laboratory, dexmedetomidine was observed
to depress the sinus and AV node function and to prolong the
refractory period of the sinus node, as well as the duration of the
cycle™. The use of dexmedetomidine was recommended to be
with extreme caution or even restricted for patients with cardiac
dysfunction.

In our case, the sensory block level may have risen above T4 due
to the lithotomy position and a BMI of 33 kg.m™. In order to avoid
such adverse events, a saddle block may be considered. However,
despite a low dose of dexmedetomidine infusion, the presence of
o-adrenoreseptOr agonist activity with spinal anaesthesia may
have led to cardiac arrest in our ASA 2 patient.

CONCLUSION

The use of dexmedetomidine for sedation in patients under
spinal anaesthesia requires extreme caution due to a high risk
for bradycardia which may lead to cardiac arrest, especially in
patients with cardiac diseases.
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