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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 Mart ve Eyliil aylarinda yayimlanir. Derginin dilleri Latin
harfleriyle Tiirkge ve Ingilizcedir. Yazim ve dil bilgisi hatalari
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

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

YAZARLAR iCiN TALIMATLAR

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 bashigi ve 50 karakterden fazla olmayan kisa
bir baslik (baslik),

* Yazar(lar)in ad(lar);, kurumlari ve en yliksek akademik
derece(ler)i,

* Hibe bilgisi ve diger destek kaynaklar1 hakkinda detayli bilgi,

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

* Makalenin hazirlanmasina 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

YAZARLAR iCiN TALIMATLAR

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.

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

Tiirk RESUSITASYON Dergisi
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Editore Mektup: Bu tiir makaleler, daha 6nce yayinlanmis bir
makalenin 6nemli kisimlarini, gézden kacan yonlerini veya eksik
kisimlarini tartigir. Dergi kapsamindaki konularda 6zellikle egitici
vakalar olmak iizere okuyucularin ilgisini ¢ekebilecek makaleler
“Editéore Mektup” seklinde de gonderilebilir. Okuyucular,
yaymlanan yazilar hakkindaki yorumlarint “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¢cinde 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 agiklayicit bir baslik
yerlestirilmelidir. Tablolarda kullanilan kisaltmalar, tablolarin
altinda (ana metin i¢inde tanimlanmis olsalar dahi) dipnotlarla
tanimlanmalidir. Tablolar program yaziliminin “insert table/tablo
ekle” komutu kullanilarak olusturulmali ve kolay okunabilmesi
icin anlasilir bir sekilde diizenlenmelidir. Tablolarda sunulan
veriler, ana metinde sunulan verilerin tekrar1 olmamali, ana metni
destekleyici nitelikte olmalidir.

SEKILLER VE SEKIiL ACIKLAMALARI

Sekil, grafik ve fotograflar ayr1 dosyalar olarak (TIFF veya
JPEG formatinda) gonderim sistemi {izerinden gonderilmelidir.
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 araciligryla ayri ayrt sunulmalidir. Resimler,
sekil alt birimlerini belirtmek icin etiketlenmemelidir (a, b, c,
vb.). Sekillerde altyazilar1 desteklemek i¢in kalin ve ince oklar,
ok baglari, yildizlar, asteriksler ve benzer igaretler kullanilabilir.
Gorsellerin minimum ¢ozliniirligii 300 DPI (en az) olmalidir.
Degerlendirme siirecindeki aksakliklar1 dnlemek icin gonderilen
biitiin gorsellerin ¢oziinlirliigi net ve boyutu biiyiik (minimum
boyutlar 100x100 mm) olmalidir. Sekil/Resim altyazilar1 ana
metnin sonunda yer almalidir.

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

Ana metinde bir ilag, {iriin, donanim veya yazilim programidan
bahsedildiginde, iirliniin ad1, irliniin tireticisi ve sirketin bulundugu
sehir ve tilke (ABD’de ise eyalet dahil) dahil olmak iizere {iriin
bilgileri, parantez i¢inde su bicimde saglanmalidir: “Discovery St
PET/CT tarayici (General Electric, Milwaukee, WI, ABD)”.

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

Orijinal makalelerin sinirlamalari, sakincalar1 ve eksiklikleri,
sonug paragrafindan 6nce Tartisma boliimiinde 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



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

Turkish
Journal of
RESUSCITATION

Epub Baski Oncesi Makaleler: Cai L, Yeh BM, Westphalen AC,
Roberts JP, Wang ZJ. Yetiskin canli donor karaciger goriintilleme.
Diag Interv Radiol. 2016 Subat 24. doi: 10.5152/dir.2016.15323.
[Bask1 dncesinde Epub].

GENEL KONULAR

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

* Uygulama bu segenegi sagliyorsa, kullanilan yazi tiplerini
saklaymiz.

* Cizimlerinizde su yazi tiplerini kullanmay1 hedefleyiniz:
Arial, Courier, Times New Roman, Symbol veya benzer yazi
tiplerini kullaniniz.

* Cizimleri metindeki siralarina gére numaralandiriniz.

» Resim dosyalariniz igin adlandirma yapiniz.

» Resimlere ayri ayri altyazi saglaymiz.

 Cizimleri, yaymlanan versiyonun istenen boyutlarina yakin
boyutlandiriniz.

* Her bir ¢izimi ayr1 bir dosya olarak génderiniz.

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;

* Cozlnirligi ¢ok diisiik olan dosyalar1 kullanmayniz

+ Igerige gore orantisiz biiyiikliikte grafikler gondermeyiniz

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

Creative Commons Attribution-NonCommercial-NoDerivs
(CC-BY-NC-ND): ticari olmayan amaglar icin, bagkalarmin
makaleyi dagitmasina ve kopyalamasina ve kaynak gosterdikleri
stirece ortak bir calismaya (bir antoloji gibi) dahil etmesine izin
verir. Yazar(lar) ve makaleyi degistirmemeleri sartiyla.

Revizyonlar:

Yazarlar makalelerinin revizyon dosyalarini gonderirken, hakemler
tarafindan giindeme getirilen her konunun nasil ele alindigini
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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The Turkish Journal of Resuscitation (TJR) is the open
access, online-only scientific publication organ of the Turkish
Resuscitation Council. The journal is published in accordance with
independent, unbiased, and double—blinde peer review principles.

The journal is published in March and September. The languages
of the journal are Turkish and English with Latin letters. Spelling
mistakes and grammar errors would be corrected by the editorial
board without making any change in content. When preparing
their manuscript, authors should use Turkish/British spellings
throughout. The journal welcomes manuscripts both in Turkish
and English for evaluation; however, authors of articles written
in Turkish are required to provide the journal with the English
version of their accepted article prior to publication.

The aim of the journal is to contribute to the literature and field
of resuscitation by publishing clinical and experimental research
articles, case reports, letters to the editor, study protocols, and
scientific conference proceedings that are prepared in accordance
with the ethical guidelines in the fields of resuscitation.

The papers published deal with the aetiology, pathophysiology
and prevention of cardiac arrest, resuscitation training, clinical
resuscitation, and experimental resuscitation research, although
papers relating to animal studies will be published only if
they are of exceptional interest and related directly to clinical
cardiopulmonary resuscitation.

The journal content will be of interest to healthcare professionals
working in critical care, emergency medicine, anaesthesia,
cardiology, paediatrics, and neonatology.
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AIMS AND SCOPE

The editorial and publication processes of the journal are shaped
in accordance with the guidelines of the International Committee
of Medical Journal Editors. The journal is in conformity with
the Principles of Transparency and Best Practice in Scholarly
Publishing.

Processing and publication are free of charge with the journal.
No fees are requested from the authors at any point throughout
the evaluation and publication process. All manuscripts must be
submitted via the online submission system, which is available
at www.turkjresuscitation.org The journal guidelines, technical
information, and the required forms are available on the journal’s
web page.

Allexpenses of the journal are covered by the Turkish Resuscitation
Council. Potential advertisers should contact the Editorial Office.
Advertisement images are published only upon the Editor-in-
Chief’s approval.

Statements or opinions expressed in the manuscripts published in
the journal reflect the views of the author(s) and not the opinions of
the Turkish Society of Resuscitation, editors, editorial board, and/
or publisher; the editors, editorial board, and publisher disclaim
any responsibility or liability for such materials.

All published content is available online, free of charge at
www.turkjresuscitation.org

The Turkish Resuscitation Council holds the international

copyright of all the content published in the journal.
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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
process for all appeals and complaints.
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INSTRUCTIONS TO AUTHORS

When submitting a manuscript to the Turkish Journal of
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
at www.turkjresuscitation.org). When using previously published
content, including figures, tables, or any other material in both
print and electronic formats, authors must obtain permission from
the copyright holder. Legal, financial and criminal liabilities in
this regard belong to the author.

Statements or opinions expressed in the manuscripts published
in the Turkish Journal of Resuscitation reflect the views of the
author(s) and not the opinions of the editors, the editorial board,
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
the authors

MANUSCRIPT PREPARATION

The manuscripts should be prepared in accordance with ICMJE-
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-
randomized public behavior.

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
technical evaluation process where the editorial office staff will
ensure that the manuscript has been prepared and submitted in
accordance with the journal’s guidelines. Submissions that do
not conform to the journal’s guidelines will be returned to the
submitting author with technical correction requests.

Authors are required to submit the following:

Copyright Transfer and Acknowledgement of Authorship Form
and ICMIJE Potential Conflict of Interest Disclosure Form
(should be filled in by all contributing authors) during the
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:

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

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

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

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

* 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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INSTRUCTIONS TO AUTHORS

the country of the company (including the state if in USA), should
be provided in parentheses in the following format: “Discovery St
PET/CT scanner (General Electric, Milwaukee, WI, USA)”

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.

REFERENCES

Both in-text citations and the references must be prepared
according to the AMA Manual of Style 11th Edition. While citing
publications, preference should be given to the latest, most up-
to-date publications. Authors are responsible for the accuracy
of references If an ahead-of-print publication is cited, the DOI
number should be provided. Journal titles should be abbreviated
in accordance with the journal abbreviations in Index Medicus/
MEDLINE/PubMed. When there are six or fewer authors, all
authors should be listed. If there are seven or more authors, the
first three authors should be listed followed by “et al.” In the main
text of the manuscript, references should be cited in superscript
after punctuation. The reference styles for different types of
publications are presented in the following examples.

Journal Article: Blasco V, Colavolpe JC, Antonini F, Zieleskiewicz
L, Nafati C, Albanése J, et al. Long-term outcome in kidney
recipients from donors treated with hydroxyethylstarch 130/0.4
and hydroxyethylstarch 200/0.6. Br J Anaesth. 2015;115(5):797-
8.

Book Section: Fikremariam D, Serafini M. Multidisciplinary
approach to pain management. In: Vadivelu N, Urman RD, Hines
RL, eds. Essentials of Pain Management. New York, NY: Springer
New York; 2011:17-28.

Books with a Single Author: Patterson JW. Weedon’s Skin
Pathology. 4th ed. Churchill Livingstone; 2016.

Editor(s) as Author: Etzel RA, Balk SJ, eds. Pediatric
Environmental Health. American Academy of Pediatrics; 2011.

Conference Proceedings: Morales M, Zhou X. Health practices
of immigrant women: indigenous knowledge in an urban
environment. Paper presented at: 78th Association for Information
Science and Technology Annual Meeting; November 6-10; 2015;
St Louis, MO. Accessed March 15, 2016.

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

openpagel5.html

Thesis: Maiti N. Association Between Behaviors, Health
Characteristics and Injuries Among Adolescents in the United
States. Dissertation. Palo Alto University; 2010.
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Online Journal Articles: Tamburini S, Shen N, Chih Wu H,
Clemente KC. The microbiome in early life: implications for
health outcompetes. Nat Med. Published online July 7, 2016.
doi:10.1038/nm4142

Websites: International Society for Infectious Diseases. ProMed-
mail. Accessed February 10, 2016.
http://www.promedmail.org

Epub Ahead of Print Articles: Cai L, Yeh BM, Westphalen AC,
Roberts JP, Wang ZJ. Adult living donor liver imaging. Diagn
Interv Radiol. 2016 Feb 24. doi: 10.5152/dir.2016.15323. [Epub
ahead of print].

General points

* 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.

* 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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INSTRUCTIONS TO AUTHORS

All articles published Open Access will be immediately and
permanently free for everyone to read and download. Permitted
reuse is defined by your choice of one of the following Creative
Commons user licenses:

Creative Commons Attribution-NonCommercial-NoDerivs
(CC-BY-NC-ND): for non-commercial purposes, lets others
distribute and copy the article, and to include in a collective work
(such as an anthology), as long as they credit the author(s) and
provided they do not alter or modify the article.

Revisions

When submitting a revised version of a paper, the author must
submit a detailed “Response to the reviewers” that states point
by point how each issue raised by the reviewers has been covered
and where it can be found (each reviewer’s comment, followed
by the author’s reply and line numbers where the changes have
been made) as well as an annotated copy of the main document.
Revised manuscripts must be submitted within 30 days from the
date of the decision letter. If the revised version of the manuscript
is not submitted within the allocated time, the revision option may
be canceled.

Accepted manuscripts are copy-edited for grammar, punctuation,
and format by professional language editors. A PDF proof of the
accepted manuscript is sent to the corresponding author and their
publication approval is requested within 2 days of their receipt of
the proof.

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
directed to the Editorial Office.
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KAFA TRAVMALARINDA RESUSITASYON

Goniil TEZCAN KELES

DERLEME
TJIR 2024;3(1):1-12

Manisa Celal Bayar Universitesi Tip Fakiiltesi, Anesteziyoloji ve Reanimasyon A.D., Manisa, Tiirkiye

Yazarm ORCID Kimligi: G.T.K. 0000-0002-6879-5124

OZET

Kafa travmalar1 mortalite riski yiliksek ve tam iyilesme olasilig1 az
olanakutklinik durumlardir. Olay aninda baslayan birincil hasarlara
ek olarak kafa travmasinin siddetini artiran ve 6nlenebilir sekonder
hasarlar olan hipoksi, hipotansiyon, normokapni ve intrakraniyal
basing artigini engelleyen her tiirlii tedavi ve manevralarin erken
tan1 ve tedavisi ile kaliteli sag kalima katki saglanir. Bu konuda
deneyimli ekiplerin ve gelismis travma merkezlerinin rolii ¢ok
6nemlidir. Ulusal travma kilavuzlar1 mutlaka olusturulmali ve
rutin olarak kullanilmalidir.

GIRIS

Avrupa'da orta ve siddetli kafa travmasi insidans1 200-300/100.000
arasindadir. Hastalarin yaklagik %28'1 15 yasin altinda olup 65
yasin lzerindekilerin ¢cogu antikoagiilasyon tedavi gorenlerdir.
Travma sistemlerinin gelistirilmesi ile hastay1 olay yerinden
dogrudan travma merkezine gotiirmek kritik beyin travmalarinda
ikinci kez nakil gereken hasta sayisini azaltabilir. Siddetli kafa
travmasindan sonra mortalite %31, sag kalanlarda bitkisel hayat
oran1 %3, agir engelli kalma oran1 %16 ve orta engelli kalma orani
%20'dir. Hastalarin sadece %30'u yaralanmadan alt1 ay sonra tam
olarak iyilesmektedir. Kafa travmalarinin ¢ogu daha geng erkek
yas gruplarinda meydana geldiginden, gecikmis veya yetersiz
tedavinin ekonomik ve sosyal sonuglari yikici olabilir.”

Kafa travmalaria yonelik hizli tan1 ve etkin tedavi saglayacak
kilavuzlar bulunmaktadir.?* En 6nemli basamak kafa travmasi
olgularinin sekonder hasardan etkilenmemesi i¢in beyin koruyucu
tedavilerin olay yerinde baglamasi ve dogrudan travma merkezine
gotiriilmesi  gerekliligidir.® Buna yonelik ulusal kilavuzlar
olusturulmali ve ilkenin farkli saglik basamaklarinin tedavi
protokollerinde yerini almalidir. Bu makalede olay yeri ve acil
serviste, kafa travmalarina yonelik resiisitasyon tedavi yaklasimi
ele alinmustir.

KAFA TRAVMALI HASTADA RESUSITASYON

Travmatik beyin hasart (TBH), izole ve/veya ekstrakraniyal
lezyonlarla birlikte olabilir. Travma sonrast kanama, yaral
hastalar arasinda 6nlenebilir 6liimiin 6nde gelen nedeni olmakla
birlikte, TBH gecikmis 6liim ve sakatligin en yaygin nedenidir.

Beyin hasarn tiirleri
Primer beyin hasari; beyne aktarilan enerji sonucunda yaralanma
aninda olusan hasardir.®® Birincil hasar (olay aninda kafa i¢inde
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gelisir) travmatik kirtlma, aksonlarin ayrilmasi, diffiiz aksonal
hasar, fokal hasar, intra-ekstra aksiyal hematom olarak karsimiza
cikar. Bu yaralanmalarin insidans1 ve ciddiyeti ancak emniyet
kemeri, kask takmak vb. 6nleyici tedbirlerle azaltilabilir.

Sekonder beyin hasari; ikincil hasar (olaydan sonra gelisen)
daha ¢ok iskemi, serebral 6dem, konviilsiyon, oksidatif stres,
noronal, aksonal glial hasara bagli olarak gelisir.>® Bu durum,
asagidakilerin bir sonucu olarak primer beyin hasarindan sonra
meydana gelen hasardir:

* Hipoksi: PaO, < OkPa (75 mmHg)

* Hipotansiyon: sistolik kan basinci < 110 mmHg

* Ortalama arter basinci (OAB) <90 mmHg

* Artmis kafa ici basinci (IKB ) > 20 mmHg

Son iki faktor serebral perfiizyon basincinin (SPB) o6nemli
belirleyicileridir: SPB= OAB-IKB

Ortalama arteriyel basingta azalma, kafa i¢i basingta artis veya her
ikisinin birlikte olmasi serebral perflizyonu azaltarak iskemiye ve
sekonder beyin hasarina neden olacaktir.

Sekonder beyin hasar1 bu nedenle hastanin hava yolu,
solunum ve dolasim ile ilgili problemlerinin bir sonucudur.
Kafa travmasi olan bir hastayr degerlendirirken ve yonetirken
oncelikler iyi belirlenmelidir. Kisa siireli (<5 dakika) hipoksi ve
hipotansiyon bile kafa travmasindan sonra sonucu 6nemli dl¢iide
kotiilestireceginden 6nlemek icin yapilan girisimler bu nedenle
onemlidir. Sekonder beyin hasari ayrica;

* Tanida gecikme

* Definitif tedavide gecikme

* Diger tiir yaralanmalarin yetersiz yonetimi, gibi durumlarla

da olabilir.

Kafa travmalarinda olay aninda acil degerlendirilmesi gerekenler;
* Oksijenasyon (SpO,> %90)
« Kan basinci (SKB > 90 mmHg)
* GKS
* Pupil ¢ap1
* Siirekli vital bulgularin monitérizasyonu

Olay aninda acil tedavi edilmesi gerekenler;
* Havayolu agikligiin saglanmasi
* Oksijenasyon (SpO,> %90)
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* Ventilasyon (etCO2: 35-40 mmHg)

* S1v1 resiisitasyonu (izotonik)

* Serebral herniasyonu dnleme (etCO2: 30-35 mmHg)
* Hastaneye giivenli-hizli transport

Sekonder beyin hasarinin tiim nedenleri birleserek daha fazla
kotillesmeye neden olma egilimindedir. Hastanin bu sebeple
kotiiye gitme egilimi, tiim travma magdurlart igin oldugu gibi ilk
degerlendirme Onceliklerini takip ederek azaltilabilir.

Kafa Travmali Hastada Degerlendirme ve Resiisitasyon

Travmatik beyin hasar1 olan hastalarda; havayolu, solunum
ve dolasim, yasami tehdit eden acil durumlar belirlenmeli ve
diizeltilmelidir. Kafa travmasmin onemli oldugu disiiniilse
bile ekstrakraniyal kanamalar da hayati tehdit edici olabilir.
Resiisitasyon, kan basmciin tehlikeye atilmamasi kosuluyla,
uygun oldugunda, IKB’yi azaltmak igin 15°-30°lik bir bas
yukari egiminin kullanilabilmesi i¢in egimli bir sedye iizerinde
gergeklestirilmelidir. Kafa travmasi resiisitasyonunda detayli ve
hizli ¢6ziim getiren degerlendirme yapilmalidir”. (Tablo 1)

Tablo 1: Kafa travmali hastanin resiisitasyonunda A-B-C-D-E
algoritmasi

A-Havayolu Havayolunu aginiz, 10-12 L/dk oksijen
veriniz, servikal koruma saglayiniz,
miimkiinse bas1 15-30° yukar1 kaldiriniz.

B-Solunum Solunum sayisi, akciger grafisi, kan gazi,
oksijen satiirasyonu, gerekli ise entiibasyon.

C-Dolasim SKB, OAB, KH, KDZ, damar yolu aginiz,
rutin tetkikleri génderiniz, Izotonik soliisyon
baslayiniz.

D-Nérolojik GKS, KS, pupilleri ilk 1.saat her 10 dk’da bir

degerlendirme | degerlendiriniz.

E-Tiim viicut
kontrolii

Tiim viicut muayenesi ile birlikte olas1 diger
travmalari, kayiplari tespit ediniz.

A- Havayolu yonetimi ve servikal omurga kontrolii
» Her zaman yeterli oksijenasyonu saglayiniz
» Miimkiin olan her yerde hastayla siirekli sozIii iletisimi
stirdiiriiniiz
* Hastayla iletisim kurma yetenegindeki her tiirlii degisikligi
izleyiniz ve ekip liderine rapor ediniz
» Havayolu i¢in en uygun yontemi seginiz. Supraglottik,
infraglottik, fiberoptik gibi seceneklerden birini kullanilarak
giivenli havayolunu saglayiniz.

Trakeal entiibasyondan sonra mekanik ventilasyon ile solunum
parametreleri kontrol altina alinir. (Tablo 2)

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

DERLEME
TJIR 2024;3(1):1-12

Trakeal entiibasyon girisimi sirasinda, IKB’yi artiran hipoksi
ve hipertansiyon kontrol altina alinmaz ise, sekonder beyin
hasarina neden olabilir veya durumu koétilestirebilir. Ayrica,
servikal omurilik de yaralanabilir. Bu nedenle, kafa travmali
bir hastada, anestezik ve noéromuskuler bloke edici ilaglarin
kullanimi, konusunda deneyimli bir uzman tarafindan
yapilmalidir. Karayolu trafik kazasi veya diisme sonrasinda
bilinci kapali bir hastada iliskili bir servikal omurga yaralanmasi
riski %5-10'dur. Trakeal entiibasyon gerekliyse, yart sert bir
boyunluk kullanimi agiz acgikligini smirlar ve laringoskopiyi
¢ok zorlastirir. Bu nedenle stabiliteyi korumak i¢in manuel hat
ici linear stabilizasyon (MILS) tercih edilen tekniktir. Bu teknik
uygulandiktan sonra entiibasyonu kolaylastirmak i¢in boyunluk
acilmalidir. Bu uygulamada MILS'yi siirdiirmek i¢in ek bir kisiye
ihtiyag duyulacaktir. Entiibasyon tamamlandiktan sonra, servikal
omurganin immobilizasyonu yeniden saglanmalidir. Boyun
damarlarinin ¢ok siki bir boyunluk veya tiip baglantilari nedeniyle
sikistirlmas1  veya kotii konumlandirmanm IKB’yi artirma
olasilig1 nedeniyle, boyunlugun gerektigi gibi oturdugundan ve
basin notr bir konumda tutuldugundan emin olmak hayati 6nem
tasir.

B- Solunum degerlendirilmesi

Spontan soluyan hastada solunum paterni ve hizi yasamsal bilgiler
stirekli izlenmelidir. Solunum yetersiz oldugunda endikasyona
gore endotrakeal entiibasyon ile desteklenir. (Tablo 2) Hiperkapni,
IKB artisinda 6nemli bir faktdrdiir ve dnlenmelidir. Ventilasyonun
yeterliligi en iyi arteriyel kan gazi (AKG) analizi ile degerlendirilir.
Multitravmali hastalarda olas1 ek torasik yaralanmalar hizli
bir sekilde teshis edilmeli ve yeterli oksijenasyonu saglamak
icin uygun Onlemler alinmalidir; buna mekanik ventilasyon
ve pozitif ekspirasyon sonu basmct (PEEP) kullanimi dahil
olabilir. Bu tiir hastalarda hastanin ventilatdre karsi nefes almak
i¢in miicadele etmesini 6nlemek i¢in noéromiiskiiler bloke edici
ilaglar ve yeterli diizeyde sedasyon gerekir; uzman yardimi
da o6nemlidir. Ventilator intratorasik basinci en aza indirecek
sekilde ayarlanmalidir; yiiksek basinglar beyinden vendz doniisii
engeller ve IKB’yi artirir. Entiibasyon saglandiktan sonra
baslangicta normoventilasyon hedeflenir (PaCO,;35-40mmHg)
ancak etCO,'nin genellikle PaCO,'den en az 4mm Hg daha diisiik
oldugu unutulmamalidir. Hiperventilasyon, serebral arteriyollerde
vazokonstriksiyona neden olur ve beyindeki arteriyel kan hacmini
azaltarak kafa i¢i basincini disiirecektir. Derin bir hipokapni var
ise (PaCO2, 30mmHg), zaten tehlikeli olan bdlgelere kan akisini
ciddi sekilde azaltacak, iskemiyi kotiilestirecektir, bu durum beyin
hasarini artirabilir. Ventilasyon parametrelerini kontrol altinda
tutmak icin arteriyel kan gazlarinin diizenli olarak izlenmesi
gerekir. Hedef normokapnik ventilasyonu (PaCO2 35-40 mmHg)
saglamaktir. Hipoksi miyokard depresyonu ve serebral iskemiyi
indiikleyebilecegi i¢in Pa0O>>100 mmHg olmalidir. Spontan
solunumu yeterli olan hastalara solunum depresyonu olusturacak
ilaglar verilmemelidir.

Sorumlu Yazar
gtezkeles@yahoo.com



Turkish
Journal of
RESUSCITATION

Tablo 2: Kafa travmasi sonrasi entiibasyon ve ventilasyon
endikasyonlar1

Havayolu acikliginin tam saglanamamasi

Laringeal reflekslerin kaybindan kaynaklanan aspirasyon riski

Yetersiz ventilasyon:
» Hipoksi: PaO,<70mmHg (oda havast)
» PaO <100mmHg (oksijen destegi)
» Hiperkarbi: PaCO_>45 mmHg

Hiperventilasyon ile IKB’nin akut olarak azaltilmasina
yardimct olmak

PaCO,<25mmHg'ye neden olan spontan hiperventilasyon
flk GKS<9 olmasi
Baslangig seviyesinden bagimsiz olarak hizla kétiilesen GKS

Kontrol altina alinamamus siirekli veya tekrarlayan nobetler

Norojenik pulmoner 6dem, hipertermi vb. komplikasyonlarin
gelisimi

Acil cerrahi tedavi planlandiginda, trakeal entiibasyonu erken
bir asamada gergeklestirmek

C- Dolasim

Kapali bir kafa i¢i yaralanma, yetiskin bir hastada asla hipovolemik
soka neden olmaz. Fontanelleri agik oldugu i¢in 18 aydan kiigiik
¢ocuklar veya biiyiik kafa derisi yaralanmasi olan yetigkinler soka
neden olacak kadar kan kaybedebilir, ancak diger hayati tehdit
eden yaralanmalar her zaman dikkate alinmali ve dnlenmelidir.

Travma hastalarinda hasar kontrol resiisitasyonu uygulanir, bunun
iic ana bileseni; hipotansif resiisitasyon, hemostatik resiisitasyon
ve hasar kontrol cerrahisidir.®® (Tablo 3) Hasar Kkontrolli
restisitasyon, kesin hemostaz saglanana kadar kan kaybini en aza
indirmeyi amaglar.!'?

Tablo 3: Hasar Kontrol Resiisitasyonu Prensipleri
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Hipotermiyi 6nleyiniz/tersine geviriniz.

Nakil ve ilk degerlendirme sirasinda erken kanama kontroli
onlemleriyle kan kaybini en aza indiriniz.

Resiisitasyonu geciktiriniz/kesin hemostazdan 6nce diisiik
normal kan basincini hedefleyiniz.

Kristalloid uygulamasini en aza indiriniz.

Yeterli kan {irtiniiniin 6nceden belirlenmis bir oranda mevcut
olmasini saglamak i¢in MT protokoliinii kullaniniz.

Cerrahi veya anjiyografik hemostazda gecikmelerden
kagininiz.

Hemostazi optimize eden kan bilesenlerini transfiize ediniz.

Devam eden resiisitasyonu yonlendirmek i¢in koagiilasyonun
fonksiyonel laboratuvar dl¢timlerini (6rnegin, TEG veya TEM)
aliniz.

Hemostazi giivenli bir sekilde tesvik etmek i¢in farmakolojik

yardimct maddeler veriniz.
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Hipotansif resiisitasyon kisa siirelidir (hemostatik resiisitasyon
saglanincaya kadar), kafa travmasi yoksa SKB 80-90 mmHg
olarak izlenir.

Izole kafa travmali hastada serebral perfiizyon basincini (SPB)
korunmasi (>50-70 mmHg) ve serebral hipoperfiizyon ve iskemiyi
onlemek i¢cin OAB>90 mmHg (SKB>110 mmHg) hedeflenmelidir.

Hipotansif resiisitasyonu major TBH olan travmalarda uygulamak
celiskilidir, SKB 100-110 mmHg dan daha yiiksek olmasi
durumunda SPB’nin korundugu bilinir. Bu nedenle TBH olgularda
yeterli perflizyon basinci igin voliim resiisitasyonu ve vazopressor
uygulamasi arasindaki denge iyi saglanmalidir.>?

Kafa travmasi ve kontrol altina alinamayan kanama varliginda
SKB>100 mmHg, OAB>80 mmHg’ya izin verilerek en kisa siirede
hemostatik resiisitasyon ve gerekli hasar kontrol cerrahisinin
tamamlanmasi saglanir.

Hastada sok bulgular1 yoksa; Normotansif hastalarda, IV sivinin
izotonik c¢ozeltilerin (6rn. %0,9 salin) idame miktarlariyla
sinirlandirilmasi gerekir. Viicudun artan IKB karsisinda serebral
perfiizyonu silirdiirme girisimine yonelik sempatik aktivite
yanitint gosterdiginden izole hipertansiyon baslangicta tedavi
edilmemelidir.

Hasta sokta ise; kan basincini kanama kontrol altina alinana kadar
hasta i¢in uygun bir diizeye getirmek i¢in IV siv1 kullanilmalidir.
Bunu takiben, hipotansiyonun serebral perfiizyon {izerindeki
olumsuz etkilerini 6nlemek igin OAB>90 mmHg hedeflenir.
Baslangigta, hastaya, yerel protokollere gore isitilmis izotonik
kristalloid veya kolloid bolusu verilir ve hastanin yanitina gore
daha fazla sivi tiirii belirlenir ve verilir. Verilen tiim sivilarin
dogru bir sekilde kaydedilmesi hayati dnem tasir; sivi yonetimini
yonlendirmek i¢in dolasgimm durumunun (6rn. CVP) erken
dénemde yakindan izlenmesine dikkat edilmelidir.("”

Kafa travmasinda glikoz i¢eren sivilardan (%5 glikoz, %4 glikoz
+ %0,18 salin) asagidaki olumsuz etkileri nedeniyle kacinilir:
* Plazma sodyumunu azaltir, bdylece plazma osmalalitesi diiser
ve serebral 6dem artar.
* Daha kétii norolojik sonug ile iliskili hiperglisemiye neden
olur.

D- Norolojik degerlendirme
Primer beyin hasarina bagli olarak bozulmus ndrolojik skala
olay aninda degerlendirilmelidir. Hipoksi ve hipotansiyon
biling diizeyinin azalmasmna neden olabilir. Diizeltildikten
sonra, hastanin norolojik durumunun degerlendirmesi yeniden
yapilmalidir: (Tablo 4)

* Glasgow Koma Skalasi

* Pupiller boyut, simetri ve 1g1k reaksiyonu

* Sol ve sag taraf arasindaki motor yanit farki, degerlendirilir.
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Glasgow Koma Skalasi (GKS) hastanin gozlerini agma, ses
¢ikarma ve ekstremitelerini hareket ettirme becerisini degerlendirir.
Ug yanitin her birine, toplam1 GKS puani olan sayisal bir deger
verilir. Hastanin her iki tarafi da daima degerlendirilmeli, en iyi
yanit ve aradaki fark not edilerek kaydedilmelidir.

Tablo 4: Glasgow Koma Skalasi

Goz agma:

Spontan

Konusma

Agri

Il N2 B B

Higbirine

Motor yanit:

Komutlara uyma

Agrinin yerini tanimlama

Agriya fleksor yanit (geri gekme)

WAk ||

Agr1 durumunda anormal fleksor yanit
(dekortike)

Agriya ekstansor yanit (deserebre)
Higbiri
Sozlii yanit:

[\S]

—_

Oryante

Konfiizyonel

Uyumsuz kelime kullanimi

Tanimsiz sesler
Higbiri

— N W] ]|W;

Diisiik GKS nedeninin, primer beyin hasar1 veya alkol alimi
disinda, kafa i¢i patolojinin hipoksi, hipotansiyon, hipovolemi
veya hipoglisemiden de kaynaklanabilen sekonder beyin hasarina
bagli olabilecegi akla getirilmelidir. Travmanin ilk saatlerinde
sik araliklarla noérolojik degerlendirme yapilmali, ndrolojik
durumdaki herhangi bir degisikligin erken tespitini saglamak
icin hasta yakin takip edilmelidir. Bu nedenle kalp atis hizi, kan
basinci, solunum hizi, AKG, GKS ve goz bebeklerinin stirekli
olarak yeniden degerlendirilmesi zorunludur. Arteriyel hat, stirekli
kan basincinin izlenmesine ve sik AKG o6rneklemesine olanak
saglar. Ekstrakraniyal yaralanmalarin norolojik bir bozulmaya
neden olabilecegini unutulmamalidir.

GKS'yi degerlendirirken yaniltict unsurlar:

* Hastanin siglik nedeniyle gozlerini acamiyor olmasi,
kendiliginden "gbziliniin acilamadigl" anlamma gelmez.
Degerlendirmenin yapilamayacag1 kaydedilmelidir.

* Agriya yanit, supraorbital ¢cikintidaki supraorbital sinire baski
uygulanarak ortaya c¢ikar. Servikal omurilik yaralanmasinda
periferik bir uyaran algilanmayabilir. "Agriya lokalize olma"
(5 puan), hasta elini klavikula seviyesinin iizerine kaldirdiginda
meydana gelir. El kopriiciik kemigine ulagsamiyorsa bu 'agriya
fleksor (geri ¢ekilme) yanittir' (4 puan).
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* Splintler ve agrili kiriklar ekstremite hareketini kisitlar.
Bu durum sag ve sol iki taraf arasinda farkliliklara neden
olabilir. En iyi taraf kaydedilmeli, esitsizlik oldugu ve nedeni
belirtilmelidir.

* Entiibe hastada sozel yanit degerlendirilemez. "Hastanin
entiibe oldugu" kaydedilmelidir. Endotrakeal entiibasyon
planlandiginda, GKS her zaman ilaglar verilmeden Once
degerlendirilmeli ve kaydedilmelidir.

Hastanin g6z bebeklerinin boyutu, direkt ve indirekt 1g1k refleksleri
degerlendirilmeli ve kaydedilmelidir.

Tek tarafli beyin hasari, hastanin sol ve sag taraflar1 arasinda
reaksiyonda bir farka, cogunlukla tek tarafli bir zayifliga,
motor tepkide asimetriye veya gozbebegi biiyiikliginde, 1s1k
reflekslerinde farkliliga neden olabilir. Bu isaretler, kuvvetle
fokal beyin hasarimi diistindiiriir. Bu tiir belirtilere neden olan bir
yaralanmanin klasik bir 6rnegi, ipsilateral dilate, reaksiyonsuz
pupil ve kontralateral motor fonksiyonda bozulmaya yol agan
ekstradural (epidural) hematom olabilir. Bilinci agik bir hastada,
iist kol kaymasi kismi hemipleji i¢in hassas bir testtir. Hastadan
gozlerini kapatmasi ve avug icleri yukart bakacak sekilde kollarini
onilinde tutmasi istenir. Avug i¢i asagi bakacak sekilde kolun
dondiiriilmesi erken ve hassas bir isarettir.

Konviilsiyonlar; primer veya sekonder beyin hasarimi
gosterebilir. Gelisebilen hipoksi ve hiperkapni nedeniyle ndbetler
tedavi edilmezse daha fazla beyin hasari meydana gelebilir.
Konviilsiyonlarin yerel protokole gore tedavi edilmesi gerekir;
genel uygulama, lorazepam’in yavas ve intravendz yol ile (bolus,
maksimum 0.1mg/kg) kullanmak seklindedir. Bu basarisiz
olursa veya uygulama tekrarlarsa, intravendz fenitoin infiizyonu
kullanilabilir (15mg/kg, yaklagik bir saatte verilir). Bu ilag
kardiyak aritmileri hizlandirabileceginden, inflizyon sirasinda
EKG takibi gereklidir ve inflizyon hizi 50 mg/dk'y1 gegmemelidir.
Tim antikonviilsanlar hem kardiyovaskiiler hem de solunum
sistemini baskilayabildiginden, kan basinci ve solunum yakindan
izlenmelidir.

E-Biitiin viicut degerlendirme

Hastanin tiim viicudu travma agisindan degerlendirilir. Hipotermi,
travma hastalarinda sik goriiliir. Bununla birlikte, acil serviste
bir kafa travmasmin yonetiminin erken asamalarmnda hafif
hipoterminin faydali olduguna dair bir kanit yoktur. Hipertermi,
belirli beyin hasari tiirlerine yanit olarak daha sonraki bir asamada
gelisebilir. Tespit edilirse aktif sogutma 6nlemleri; buz torbalari,
fanlar ve IV parasetamol veya metamizol ile tedavi edilebilir.
Ilimli hipotermi (35-36°C) tercih edilir.® Hipertermi, primer
beyin hasarinin ilerlemesi, sekonder beyin hasar1 yaratilmamasi
ve kaliteli norolojik sag kalim agisindan engellenmelidir.

Terapotik  olarak antikoagiile edilmis kanamali travma
hastalarinda veya intraserebral kanamasi olanlarda antikoagiilan
tedavileri hemen antagonize edilmelidir. Anamnez alinirken bu
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tiir ilaglarm kullanilip kullanilmadigina bakilmasi énemlidir. Kafa
travmasina bagli kanamalarda traneksamik asid kullaniminin kafa
travmalarma bagli oliimleri azaltigimi destekleyen c¢aligmalar
kullanilmasini 6nermektedir. 1112

Antibiyotikler depresif bilesik kirig1 olan hastalarda menenyjit
ve abse olusumunu O6nlemek igin verilir. Antibiyotikler yerel
protokole gore segilir.

Kafatasinin tabaninda kirtk varsa, nazogastrik tiip kafatasi
tepesine dogru itilebileceginden kullanilmamalidir. Genel kurala
gore bilinci kapali kafa travmali bir hastada mide drenaji igin
orogastrik yolu kullanmak daha giivenlidir.

Orbitalardan anterior kraniyal fossaya kadar penetran yaralanmalar
meydana gelebilir. Bu nedenle, gozler her zaman agilarak travma
veya kanama agisindan incelenmeli ve géz bebekleri boyut ve
reaksiyonlart agisindan diizenli olarak karsilagtirilmalidir.

Herhangi bir egilimi saptamak i¢in hastanin biling diizeyinin tekrar
tekrar degerlendirilmesi gerekir. Herhangi bir noktadaki bozulma
onemlidir ve nedeni belirlemek i¢in ABCDE sistemi kullanilarak
hastanin yeniden degerlendirilmesi yapilmalidir.!®

Diger yaralanmalar: Bilinci kapali bir travma hastasindaki
kardiyovaskiiler instabilite, her zaman, hastayr BT taramasi gibi
daha ileri tetkik i¢in hareket ettirmeden 6nce arastirtlmali ve tedavi
edilmelidir. Gizli karin yaralanma olasiligimi ekarte etmek icin
resiisitasyon odasinda abdominal sonografi yapilmasi gerekebilir.
Tedavi stratejileri iginde yer alan mannitol, hipertonik salin,
diiiretik tedaviler rutinde ve ideal olarak kullanilmamali, beyin
cerrahisi ekiplerinin degerlendirmesi sonrasi tedaviye eklenmelidir.
Cerrahi endikasyona gore dekompressif kraniyotominin de
tedavide yer alabilecegi unutulmamalidir.('9

Tibbi sorunlardan kaynaklanan norolojik bozukluklar:
Onceden var olan herhangi bir tibbi ve nérolojik sorunun
ayrintilarini 6grenmek ve arastirmak Onemlidir. Bu sorunlar
travmanin nedeni olabilecegi gibi (biling kaybi nedeniyle) altta
yatan travmatik beyin hasarina igaret eden belirti ve semptomlari
de taklit edebilirler. Yaygin nedenler Tablo 5’de listelenmistir.

Tablo 5: Travmay1 zorlastiran tibbi ve norolojik bozukluklar

Hipoglisemi, hiperglisemi

Travmatik olmayan subaraknoid kanama
Nobetler
Akut koroner sendromlar

Kardiyak aritmi

Serebrovaskiiler olay (inme)

Vazovagal senkop

Ilaclar (6zellikle antikoagiilan ve antiplatelet ilaclar)

Alkol, keyif veren uyusturucular
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SONUC

Kafa travmasi resiisitasyonu, primer hasarin olustugu olay
yerinde baglamali ve sekonder beyin hasarma neden olan
faktorlerin belirlenmesi ve tedavi edilmesine yonelik olmalidir.
Hastalarin dogrudan travma merkezlerine yonlendirilmesi dogru
ve hizli tedavinin baglamasina olanak saglar. Havayolu acikligini
saglamak, iyi oksijenize etmek, normokapnik ventilasyon ve
hastanin hizli-giivenli transportu ¢ok o6nemlidir. Travmanin
boyutunu erken ve dogru tespit etmek ve tedavilerine oncelik
vermek ig¢in resiisitasyon ekibinin koordinasyonu hayati 6nem
tagir.
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ABSTRACT

Head traumas are acute clinical conditions with a high mortality
risk and a low probability of complete recovery. In addition to
the primary injuries that start at the time of the incident, early
diagnosis and therapy of the damages that increase the severity of
head trauma, preventable secondary damages such as hypoxia,
hypotension, normocapnia, and all kinds of treatments and
manoeuvres that prevent the increase of intracranial pressure
contribute to the quality of survival.

The role of experienced teams and advanced trauma centres is
very vital in this regard. National trauma guidelines should be
established and used routinely.

INTRODUCTION

The incidence of moderate-to-severe head injuries in Europe
is 200-300/100,000. Approximately 28% are younger than
15 years of age, and most of those over 65 years of age are on
anticoagulation therapy. The development of trauma systems
can reduce the number of patients requiring a second transport
for critical brain trauma by taking the patient directly from the
scene to the trauma centre. Mortality after a severe head injury is
31%, vegetative state 3%, severely disabled 16%, and moderately
disabled 20%. Only 30 percent completely recover six months
after injury. Since most head traumas occur in younger male
age groups, the economic and social consequences of delayed or
inadequate treatment can be devastating.(!

Guidelines for rapid diagnosis and effective treatment of head
traumas exist.>¥ The most crucial step is that brain protective
treatments should start at the scene of the incident and should be
taken directly to the trauma centre to prevent secondary damage
in head trauma cases® National guidelines should be established
for this purpose and should be included in the treatment protocols
of different healthcare centres in the country. In this article, the
resuscitation treatment approach for head traumas at the scene
and in the emergency department is discussed.

RESUSCITATION IN HEAD TRAUMA PATIENT
Traumatic brain injury (TBI) may be isolated and/or associated
with extracranial lesions. Although post-traumatic haemorrhage
is the leading cause of preventable death among injured patients,
TBI is the most common cause of delayed death and disability.
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Types of brain damage

Primary brain injury is the damage that occurs during injury due
to energy transferred to the brain.>® Primary damage (which
develops in the head at the time of the event) is manifested as
traumatic fracture, separation of axons, diffuse axonal damage,
focal damage, and intra-extra axial haematoma. The incidence
and severity of these injuries can only be reduced by preventive
measures such as wearing seat belts and helmets.

Secondary brain damage (developing after the event) develops
mostly due to ischaemia, cerebral oedema, convulsion, oxidative
stress, neuronal, axonal glial damage.®® This is the damage that
occurs after primary brain damage as a result of the following:

* Hypoxia: PaO2 <10kPa (75 mmHg);

* Hypotension: systolic blood pressure <110 mmHg,
* Mean arterial pressure (MAP) <90 mmHg;

* Increased intracranial pressure (ICP) >20 mmHg.

The last two factors are important determinants of cerebral
perfusion pressure (CPP):
CPP= OAB-ICP

A decrease in mean arterial pressure, an increase in intracranial
pressure, or both will reduce cerebral perfusion, causing
ischaemia and secondary brain damage.

Secondary brain injury is, therefore a consequence of problems
with the patient's airway, breathing, and circulation. Priorities
must be well established when assessing and managing a patient
with a head injury. Even short-term (<5 minutes) hypoxia and
hypotension significantly worsen outcomes after head injury;
prevention is therefore essential. Secondary brain injury also;

* Delay in diagnosis

* Delay in definitive treatment

* Inadequate management of other types of injuries, etc., may

also occur.

Emergency evaluation of head traumas at the time of the incident;
. Oxygenation (>90%)
. Blood pressure (SBP >90 mmHg)

. GCS
. Pupil diameter
. Continuous monitoring of vital signs
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Those who need urgent treatment at the time of the incident;
* To ensure airway patency
* Oxygenation (>90%)
* Ventilation (etCO-2 35-40 mmHg)
* Fluid resuscitation (isotonic)
* Prevention of cerebral herniation (etCO2 30-35 mmHg)
* Safe and fast transport to the hospital

All causes of secondary brain injury tend to combine to cause
further deterioration. The patient's tendency to deteriorate for
this reason can be reduced by following the initial assessment
priorities, as is the case for all trauma victims.

Assessment and Resuscitation in Head Trauma Patient

In patients with traumatic brain injury, airway, respiration, and
circulation, life-threatening emergencies should be identified
and corrected. Extracranial haemorrhages may also be life-
threatening, even if head trauma is considered necessary.
Resuscitation should be performed on an inclined stretcher so
that a head-up tilt of 15°-30° can be used to reduce ICP, when
appropriate, provided that blood pressure is not compromised. In
head trauma resuscitation, a detailed and rapid assessment should
be performed.” (Table 1)

Table 1: A-B-C-D-E algorithm is applied in the resuscitation of a
patient with head trauma.

A- Airway Open the airway, give 10-12 L/min oxygen,
provide cervical protection, and raise the

head 15-30° if possible.

Respiratory rate, chest radiography, blood
gas, oxygen saturation, intubation if
necessary.

SDB, OAB, HR, KDZ, start intravenous
line, send routine, start isotonic.

B- Breathing

C-Circulation

D-Neurological | GCS, BG, and pupillary monitoring are

assessment evaluated every 10 minutes in the first hour.
E-Whole body | Complete body examination and possible
control other traumas, losses should be detected.

A- Airway management and cervical spine control
* Ensure adequate oxygenation at all times
* Maintain continuous verbal communication with the patient
wherever possible.
* Monitor and report to the team leader any changes in the
ability to communicate with the patient.
* The most appropriate method for the airway should be
selected. Supraglottic, infraglottic, fibreoptic, etc. safe airway
is provided by using one of the options.

After tracheal intubation, respiratory parameters are controlled
with mechanical ventilation. (Table 2)

If hypoxia and hypertension, which increase ICP, are not
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controlled during the attempts of tracheal intubation, they may
cause secondary brain injury or worsen the condition. In addition,
the cervical spinal cord may also be injured. Therefore, the use of
anaesthetic and neuromuscular blocking drugs in a patient with
head trauma should be performed by an experienced specialist.
The risk of an associated cervical spine injury in an unconscious
patient after a road traffic accident or fall is 5-10%. If tracheal
intubation is necessary, using a semi-rigid cervical collar limits
mouth opening and makes laryngoscopy difficult. Therefore,
manual in-line linear stabilisation (MILS) is the preferred
technique to maintain stability. After this technique is applied,
the cervical collar should be opened to facilitate intubation.
An additional person will be needed to maintain MILS in this
application. Once intubation is performed, immobilisation of the
cervical spine should be re-established. It is vital to ensure that the
cervical collar fits properly and the head is maintained in a neutral
position, as compression of the neck vessels by a cervical collar
that is too tight or tube connections or poor positioning is likely
to increase ICP.

B- Respiratory evaluation

In spontaneously breathing patients, respiratory pattern and rate
should be monitored continuously for vital information. When
breathing is inadequate, intubation is supported according to the
indication. (Table 2)

Hypercapnia is an essential factor in increasing ICP and should
be prevented. Adequacy of ventilation is best assessed by arterial
blood gas (ABG) analysis. In patients with multi-trauma, possible
additional thoracic injuries should be rapidly diagnosed and
appropriate measures are taken to ensure adequate oxygenation,
including mechanical ventilation and positive end-expiratory
pressure (PEEP). Such patients require neuromuscular blocking
drugs and sufficient sedation to be prevented from struggling to
breathe against the ventilator; expert assistance is furthermore
essential. The ventilator should be adjusted to minimise
intrathoracic pressure; high pressures inhibit venous return
from the brain and increase ICP. Once intubation is achieved,
normoventilation is initially targeted (PaCO:, 35-40mmHg), but
it should be remembered that etCOs- is usually at least 4 mm Hg
lower than PaCO: . Hyperventilation causes vasoconstriction in
the cerebral arterioles and will reduce the arterial blood volume
in the brain, lowering intracranial pressure. However, if there is
profound hypocapnia (PaCO- , 30mmHg), it will severely reduce
blood flow to compromised areas, worsening ischaemia, which
may increase brain damage. Regular monitoring of arterial blood
gases is necessary to control the degree of ventilation. The goal is
maintaining normocapnic ventilation (PaCO2 35-40 mmHg).

Since hypoxia can induce myocardial depression and cerebral
ischaemia, PaO: should be >100 mmHg. Patients with adequate
spontaneous breathing should not be given drugs that will cause
respiratory depression.
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Table 2: Indications for intubation and ventilation after head
trauma”’

Incomplete airway patency

Risk of aspiration due to loss of laryngeal reflexes

Inadequate ventilation:
» Hypoxia PaO2 < 70mmHg respiratory air
» PaO2 < 100mmHg breathing oxygen
» Hypercarbia PaCO2 > 45 mmHg

Helping to acutely reduce ICP with hyperventilation

Spontaneous hyperventilation causing PaCO< 25mmHg

Rapidly worsening GCS independent of baseline Initial
GCS<9

Uncontrolled persistent or recurrent seizures

Development of complications such as neurogenic pulmonary
oedema, hyperthermia, etc.

Performing tracheal intubation at an early stage when
emergency surgical treatment is planned

C- Circulation

A closed intracranial injury will never cause hypovolaemic shock
in an adult patient. Children younger than 18 months or adults with
extensive scalp injuries may lose significant amounts of blood to
cause shock because their fontanelles are open. Still, other life-
threatening injuries should always be considered and prevented.

Damage control resuscitation (Table 3) is applied in trauma patients,
and its three main components are hypotensive resuscitation,

haemostatic resuscitation, and damage control surgery.®®

Damage-controlled resuscitation aims to minimise blood loss
until definite haemostasis is achieved.(?

Table 3: Principles of Damage Control Resuscitation

Prevent/reverse hypothermia

Minimise blood loss with early bleeding control measures
during transfer and initial assessment

Delay resuscitation/target low normal blood pressure before
definitive haemostasis

Minimise crystalloid application

Use the MT protocol to ensure that sufficient blood products
are available at a predetermined rate. Avoid delays in surgical
or angiographic haemostasis

Transfuse blood components that optimise haemostasis

Obtain functional laboratory measures of coagulation
(e.g., TEG or TEM) to guide ongoing resuscitation. Give
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TJIR 2024;3(1):1-12

pharmacological auxiliaries to safely promote haemostasis

Hypotensive resuscitation is of short duration (until haemostatic
resuscitation is achieved); if there is no head trauma, SBP is
monitored as 80-90 mmHg.
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In the patient with isolated head trauma, MAP>90 mmHg
(SBP>110 mmHg) should be targeted to maintain cerebral
perfusion pressure (CPP) (>50-70 mmHg) and prevent cerebral
hypoperfusion and ischaemia.

It is contradictory to apply hypotensive resuscitation in traumas
with major TBI; it is known that CPP is preserved when the SBP
is higher than 100-110 mmHg. Therefore, the balance between
volume resuscitation and vasopressor administration for adequate
perfusion pressure in TBI patients should be well maintained.®?

In the presence of head trauma and uncontrolled haemorrhage,
haemostatic resuscitation and necessary damage control surgery
are completed as soon as possible by allowing SBP>100 mmHg
and MAP>80 mmHg.

In normotensive patients; I'V fluid should be limited to maintenance
amounts of isotonic solutions (e.g. 0.9% saline) unless the patient
has signs of shock. Isolated hypertension should not be treated
initially, as this indicates a sympathetic activity response to
the body's attempt to maintain cerebral perfusion in the face of
increased ICP.

If the patient is in shock; IV fluid should be used to bring the blood
pressure to an appropriate level until the bleeding is under control.
Subsequently, to prevent the adverse effects of hypotension on
cerebral perfusion, an MAP>90 mmHg is targeted. Initially, the
patient is given a bolus of warmed isotonic crystalloid or colloid
according to local protocols, and further fluid types are determined
and given according to the patient's response. Accurate recording
of all fluids given is vital; close early monitoring of circulatory
status (e.g. CVP) to guide fluid management is essential .

In head trauma, glucose-containing fluids (5% glucose, 4%
glucose + 0.18% saline) are avoided because they

* Reduce plasma sodium, thus decreasing plasma osmalality
and increasing cerebral oedema

* Cause hyperglycaemia associated with worse neurological
outcome

D- Neurological evaluation (Disability)

Impaired neurological scales due to primary brain injury should
be assessed at the time of the event. Hypoxia and hypotension
can both cause a reduced level of consciousness. After correction,
the assessment of the patient's neurological status should be
reassessed:

* Glasgow Coma Scale (Table 4);

* Pupillary size, symmetry, and light response;

* The difference in motor response between the left and right
side.
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The Glasgow Coma Scale (GCS) assesses three responses: the
patient's ability to open their eyes, make sounds and move their
limbs. Each of the three responses is given a numerical value, the
sum of which is the GCS score. Both sides of the patient should
always be assessed, and the best response should be recorded with
the difference noted.

Table 4: Glasgow Coma Scale

Eye opening:

Spontaneous

Speaking

Pain

— il W B

None of them

Motor response:

Following commands

Identifying the location of pain

Flexor response to pain (retraction)

WAk ||

Abnormal flexor response in case of pain
(decorticate)

Extensor response to pain (decerebrate)

[\S]

—_

None of them

Verbal response:

Oriante

Confusional

Incompatible word usage

Unidentified sounds

— N W |W;

None of them

It should be kept in mind that the cause of low GCS may be due
to secondary brain injury, which may be caused by hypoxia,
hypotension, hypovolemia, or hypoglycaemia of intracranial
pathology other than primary brain injury or alcohol intake.
Neurological evaluation should be performed at frequent intervals
in the first hours of trauma, and the patient should be closely
monitored to ensure early detection of any change in neurological
status. Therefore, continuous re-evaluation of heart rate, blood
pressure, respiratory rate, ECG, GCS, and pupils is mandatory.
An arterial line allows continuous blood pressure monitoring and
frequent ABG sampling. It should be remembered that extracranial
injuries may cause a neurological impairment.

Misleading factors when evaluating the GCS:

* The fact that the patient cannot open his/her eyes due to
swelling does not automatically mean that "the eye cannot
be opened". It should be noted that the assessment cannot be
performed.

* The pain response is elicited by applying pressure to the
supraorbital nerve in the supraorbital process. In cervical
spinal cord injury, a peripheral stimulus may not be perceived.
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"Localisation of pain" (5 points) occurs when the patient raises
the hand above the level of the clavicle. If the hand cannot
reach the clavicle, this is a 'flexor (withdrawal) response to
pain' (4 points).

* Splints and painful fractures restrict limb movement. This
may cause differences between the right and left sides. Record
the best side and state that there is a disparity and why.

* Verbal response cannot be assessed in an intubated patient.
Record "patient intubated". When tracheal intubation is
planned, GCS should continually be evaluated and recorded
before medication is given.

The size of the patient's pupils and responses to light, both direct
and indirect, should be assessed and recorded.

Unilateral brain damage can cause a difference in response
between the left and right sides of the patient, often a unilateral
weakness, asymmetry in motor response, or a difference in pupil
size or reaction to light. These signs strongly suggest a focal brain
injury. A classic example of injury-causing such signs would be an
extradural (epidural) haematoma leading to an ipsilateral dilated,
unresponsive pupil and impaired contralateral motor function. In
a conscious patient, upper arms shift is a sensitive test for partial
haemiplegia. The patient is asked to close their eyes and hold their
arms in front of them with their palms facing upwards. Rotation of
the arm with the palm facing down is an early and sensitive sign
of a cause for concern.

Convulsions may indicate primary or secondary brain damage.
Further brain damage may occur if seizures are not treated due to
hypoxia and hypercapnia that may develop. Convulsions should
be treated according to the local protocol; general practice is to use
a slow intravenous bolus (maximum 0.1mg/kg) of lorazepam. If
this is unsuccessful or the administration is repeated, intravenous
phenytoin infusion may be used (15mg/kg over approximately
one hour). Since this drug may accelerate cardiac arrhythmias,
ECG monitoring is necessary during infusion, and the infusion
rate should not exceed 50 mg/min. Since all anticonvulsants can
suppress both the cardiovascular and respiratory systems, blood
pressure and respiration should be closely monitored.

E-Whole body assessment (Exposure)

The patient's whole body is assessed for trauma. Hypothermia is
common in trauma patients. However, there is no evidence that
mild hypothermia is beneficial in the early stages of management
of a head injury in the emergency department. Hyperthermia may
develop at a later stage in response to certain types of brain injury.
It can be treated with active cooling methods: ice packs, fans, and
IV paracetamol or metamisole if detected. Moderate hypothermia
(35-36° C) is preferred®. Development of hyperthermia should
be prevented in terms of progression of primary brain injury,
prevention of secondary brain injury, and quality of neurological
survival.
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In trauma patients with haemorrhage or intracerebral haemorrhage
who have been therapeutically anticoagulated, anticoagulant
therapy should be reversed immediately. It is essential to check
whether such drugs have been used during history taking.
There are studies supporting that the use of tranexamic acid in
haemorrhages related with head trauma reduces deaths related
with head traumas, it should be used.!"'?

Antibiotics are usually given to patients with depressed compound
fractures to prevent meningitis and abscess formation. Antibiotics
are selected according to the local protocol.

A nasogastric tube should not be used if the base of the skull is
fractured because the tube may be pushed towards the top of the
skull. As a general rule, it is safer to use the orogastric route for
gastric drainage in an unconscious head trauma patient.

Penetrating injuries can occur from the orbitals to the anterior
cranial fossa. Therefore, the eyes should always be examined
for obvious trauma or haemorrhage, and the pupils should be
compared regularly for size and responsiveness.

The patient's level of consciousness should be evaluated repeatedly
to detect any tendency. Deterioration at one point is essential, and
the patient should be re-evaluated using the ABCDE system to
determine the cause.!®

Other injuries: Cardiovascular instability in an unconscious
trauma patient should always be investigated and treated before
moving the patient for further investigation, such as a CT
scan. Abdominal sonography may need to be performed in the
resuscitation room to rule out the possibility of occult abdominal

injury.

Mannitol, hypertonic saline, diuretic therapies included in
treatment strategies should not be used routinely and ideally
and should be used after neurosurgical evaluation. Again,
decompressive craniotomy is included in the treatment according
to surgical indication.

Neurological disorders resulting from medical problems: It is
important to learn and investigate the details of any pre-existing
medical and neurological problems, as these problems may be the
cause of the trauma (due to loss of consciousness) or may mimic
signs and symptoms indicative of an underlying traumatic brain
injury. Common causes are listed in Table 5.
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Table 5: Medical and Neurological Disorders Complicating
Trauma

Hypoglycaemia, hyperglycaemia

Non-traumatic subarachnoid haemorrhage

Seizures

Acute coronary syndromes

Cardiac arrhythmia

Cerebrovascular accident (stroke)

Vasovagal attack

Medicines (especially anticoagulant and antiplatelet drugs)

Alcohol, recreational drugs

CONCLUSION

Head trauma resuscitation should start at the scene where the
primary injury occurs and should be aimed at identifying and
treating the factors that cause secondary brain injury. Direct
referral of patients to trauma centres allows the correct and rapid
initiation of treatment. It is very important to ensure airway
patency, adequate oxygenation, normocapnic ventilation, and
rapid and safe patient transport. Coordination of the resuscitation
team is vital to detect the extent of trauma early and accurately
and to prioritise treatment.
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OZET

Amacg

Mavi kod, hastane iginde acil miidahale gerektiren durumlarda
en kisa zamanda olay yerine ulasilmasini ve etkin miidahalenin
yapilmasini saglayan, evrensel acil durum kodudur. Bu
calismanin amaci, hastanemizdeki mavi kod bildirimleri ve
iceriklerini degerlendirmek, uygulamaya dikkat ¢cekmek ve hasta
gilivenligi agisindan dnemini vurgulamaktir.

Yontem

Manisa Celal Bayar Universitesi Hafsa Sultan Hastanesinde
Eyliil 2021-Eyliil 2023 tarihleri arasinda tutulan tiim mavi kod
formlar1 retrospektif olarak incelendi. Hastalarin demografik
ve tibbi bilgileri, mavi kod c¢agrilarinin verilme nedeni, ekibin
olay yerine ulagma siiresi, yapilan tim miidahale ve uygulamalar
kaydedildi.

Bulgular

Calisma siiresince toplam 50 mavi kod ¢agrisi oldugu belirlendi.
Bunlardan 19 tanesi mavi kod ¢agrisina uygun olarak goriildii.
Mavi kodlarda uygulanan kardiyopulmoner resiisitasyon (KPR)
sonucu 12 hasta (%63) eksitus kabul edilirken, 7 hastada (%36)
spontan dolagim saglandiktan sonra yogun bakim tinitesine nakli
saglanmistir.

Sonuc¢

Mavi kod kritik hastalarda sag kalim {izerine etkili bir
uygulamadir, dolayisiyla mavi kod verileri de hastanelerin
kalite standartlarini degerlendirmede 6nemli 6lgiitlerden biridir.
En kisa siirede egitimli ve tecriibeli ekiple uygulanan ileri
yasam destegi, insan hayatina gosterilen 6nem, saygi ve yasal
sorumluluk acisindan 6nemli bir standarttir.

Anahtar kelimeler: Mavi kod, yogun bakim, kardiyopulmoner
arrest, kardiyopulmoner resiisitasyon, hasta giivenligi
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ABSTRACT

Objective

Code blue is a universal emergency code that allows reaching the
scene as soon as possible and provides effective intervention in
situations requiring emergency intervention within the hospital.
The purpose of this study is to evaluate code blue notifications and
their contents in our hospital, draw attention to the application,
and emphasize the importance of the application in terms of
patient safety.

Method

All code blue forms kept at Manisa Celal Bayar University
Hafsa Sultan Hospital between September 2021 and September
2023 were examined retrospectively. Demographic and medical
information of the patients, the reason for the code blue calls, the
time it took for the team to reach the scene, and all interventions
and practices were recorded.

Results

Totally 50 code blue calls were identified during the study period.
Of these 19 were deemed appropriate for a code blue call. As
a result of cardiopulmonary resuscitation (CPR) performed in
code blue calls,12 patients (63%) were accepted as excitus,while
7 patients (36%) were transferred to the intensive care unit after
spontaneous circulation was returned.

Conclusion

Code blue data is an essential criterion in evaluating the quality
standards of hospitals and is an effective practice for survival
in critically ill patients. Advanced life support, applied by a
trained and experienced team in the shortest time possible, is an
essential standard regarding the importance, respect, and legal
responsibility shown to human life.

Keywords: Code blue, intensive care, cardiopulmonary arrest,
cardiopulmonary resuscitation, patient safety
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GIRIS

Mavi Kod, hastanelerde yasanabilecek ani dolagim ve solunum
durmasi halinde hastaya en kisa siirede miidahale edilmesini
saglamaya yonelik acil durum hastane kodudur. Kardiyak arrest,
diinya ¢apinda hastane i¢i morbidite ve mortalitede 6nemli bir yer
tutmaktadir®™. Hastane i¢i acil tibbi miidahaleye ihtiyag duyan
herkese en kisa siirede miidahale edilmesi hayati 5nem tagimaktadir.
Mavi kod ekibi hastanede kardiyopulmoner resiisitasyon (KPR)
konusunda deneyimli ve egitimli uzman hekim ve hemsirelerden
olusan miidahale ekibidir. Genellikle hastane igi olusturulan bir
¢agri sistemi aracilifiyla saglik calisani tarafindan verilen mavi
kod ile belirlenmis olan mavi kod ekibinin olay yerine en kisa
stirede ulasip, acil tibbi miidahaleye ihtiya¢ duyan kisiye gerekli
temel yasam desteginin baslanmasi ve devaminda ileri yasam
destegi verilmesi hedeflenmektedir. Mavi kod uygulamasi ilk
olarak ABD’de Kansas Bethany Tip merkezinde kullanilmaya
baslanmustir®. Ulkemizde ise profesyonel anlamda yaygin olarak
kullanilmast 2008 yilinda yiiriirlige giren “Saglikta Performans
ve Kalite Yonergesi Hizmet Kalite Standartlar1” ile baslamis,
2009 yilinda Saglik Bakanligi’nca yapilan resmi bir teblig ve 2011
yilinda yaymlanan Hasta ve Calisan Glivenligi Yonetmeligi’ne
gore hastanelerde uygulanmasi zorunlu hale getirilmistir®. Saglik
Bakanligi’'nca ulusal terminolojinin gelisimi ve uygulamanin
genellesmesi i¢in “2222” numarali uluslararasi telefon ile ¢agri
sisteminin kullanilmasi uygun goriilmiistiir. Uygulama siirecinde
yasam riski agisindan birgok unsur ve detay oldugundan siiregte
olusabilecek hata ve gecikmeler hasta giivenligi yoniinden ciddi
risk teskil etmektedir®. Bu ¢alismada hastanemizde yeni kullanima
baslanan Pager anons sistemi sonrast Eylil 2021- Eylil 2023
tarihleri arasinda hastanemizde mavi kod ¢agrisi verilen olgularin
retrospektif olarak ¢alisma ve isleyis stirecinin degerlendirilmesi
amagclanmigtir.

YONTEM

Calisma Manisa Celal Bayar Universitesi Hafsa Sultan
Hastanesi’'nde Eylil 2021 ile Eylil 2023 tarihleri arasinda
verilen tim mavi kod c¢agrilarinin retrospektif olarak incelenmesi
olarak planlanmis olup, Manisa Celal Bayar Universitesi Tip
Fakiiltesi Dekanlig1 Klinik Arastirmalar Etik Kurulu tarafindan
E-85252386-050.04.04-648293 sayili karar ile etik kurul onay1
alinarak yapilmistir.

Hastanemizde mavi kod uygulamasia 2014 yilinda baglanmustir.
Teknik olarak cagri sistemi Mart 2021 tarihi itibariyle 2222
numaralt anons aktivasyonu seklinde olmakta ve pager
cihazi araciligiyla ekibe anons ulastirilmaktadir. Ekip lideri
Anesteziyoloji ve Reanimasyon Anabilim Dali, i¢ Hastaliklar:
Anabilim Dal1 veya Gogiis Hastaliklar1 Anabilim Dali’nda gérevli
arastirma gorevlisi bir hekim olmaktadir. Diger ekip tyeleri iki
hemsireden olusmakta ve bu sayede mavi kod c¢agrisi sonrasi
3 kisilik bir ekibin olay yerine ulagmasi amaglanmaktadir. Ayni
giin igerisinde hastanede poliklinik binasindan sorumlu bir ekip,
yatan hasta servisleri ve goriintiileme merkezinin oldugu diger
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binada ise iki ekip goérevli olarak bulunmaktadir. Pager anons
sisteminin nasil kullanilacagina yonelik mavi kod ekibinde yer
alan tim personele kurum igerisinde European Resuscitation
Council’in giincel rehberleri baz alinarak egitim verilmistir. Pager
cihazinda ¢agrinin nereden yapildig1 hangi klinik ve kattan oldugu
goriilmektedir. Cagri sonrasinda en yakin mavi kod ekibi ¢agri
yapilan alana en kisa siirede ulasir ve baslamig olan temel yasam
destegi tedavi algoritmasini devralarak tedaviye devam eder.

Bu c¢aligmada hastaneye ait standart mavi kod formu iizerinde
yer alan hasta adi1 soyadi, yas, cinsiyet, tarih, mavi kodun verilis
saati, mavi kodun verildigi birim, mavi kod ekibinin olay yerine
ulagma siiresi, uygunsuz ¢agri durumu, KPR uygulamasi yapilip
yapilmadigi, KPR uygulanmigsa baglama ve sonlandirma zamani,
mavi kod sonucunda hastanin durumu bilgileri retrospektif
olarak incelemeye alindi. Verilen mavi kodlarda uygunsuz olarak
degerlendirilen ¢agrilar da olast nedenlerin arastirilmasi amaciyla
calismadan cikarilmamistir. Istatistiksel analiz icin; veriler
Microsoft Excel dosyasina kaydedilmis olup SPSS (Statistical
Package for Social Science) 23.0 paket programinda analiz
edilerek istatistikler tanimlayici istatistik olarak belirlenmistir.
Siklik gosteren veriler say1 (n) ve yiizde (%) ile gosterildi.

BULGULAR

Bu ¢alismada Eyliil 2021 ve Eyliil 2023 tarihleri arasinda toplam
50 adet “mavi kod” anonsu retrospektif incelemeye alindi. Pager
sistemi ile c¢agri verilen mavi kod olgularinin yas ortalamasi
59.78421,7 yil olarak belirlendi. Hastalarin yas dagilimlari
incelendiginde ise en diisiik yas 12, en yiiksek yas 83 yil olarak
tespit edilmistir. Demografik veriler Tablo 1°de 6zetlenmistir.

Tablo 1: Hastalarin demografik verileri

Olgular Kadin Erkek
Say1 (n) % 26 (%52) 24 (%48)
Yas Ortalamasi (y1l) 67.78+21,83 54.92+22,15

Mavi kod sistemine ulasan ¢agrilardan 21 tanesi polikliniklerden
(%42), 18 tanesi yatan hasta servislerinden (%36), 4 tanesi diyaliz
tinitesinden (%8), 2 tanesi kemoterapi tinitesinden (%4), 2 tanesi
radyoloji linitesinden (%4), 1 tanesi endoskopi iinitesinden (%2),
1 tanesi radyasyon onkolojisi {initesinden (%2), 1 tanesi de EMG
tinitesinden (%2) verilmistir.

Mavi kod verilen servisler incelendiginde; c¢agrilarin 3 tanesi
beyin ve sinir cerrahisi (%6), 3 tanesi iiroloji (%6), 2 tanesi kulak
burun bogaz (KBB) (%#4), 2 tanesi ortopedi (%4), 2 tanesi noroloji
(%4) ,1 tanesi gogiis hastaliklart (%2), 1 tanesi fizik tedavi ve
rehabilitasyon (FTR (%2), 1 tanesi genel cerrahi (%2), 1 tanesi
enfeksiyon hastaliklart (%2), 1 tanesi plastik, rekonstriktif ve
estetik cerrahi (PREC) (%2), 1 tanesi goz hastaliklari servisinden
(%2) verilmistir. Bu bilgiler Tablo 2 de dzetlenmistir.
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Tablo 2: Mavi kod ¢agrisi yapilan birimler ve ¢agri sayisi

Poliklinikler 21(%42) | Radyasyon onkolojisi | 1(%2)

Diyaliz Unitesi 4(%38) PREC servisi 1(%2)

Uroloji servisi 3(%6) | Gogiis hataliklart 1(%2)
servisi

Beyin cerrahisi 3(%6) FTR servisi 1(%2)

servisi

KBB servisi 2(%4) Genel cerrahi servisi | 1%2)

Ortopedi servisi | 2(%4) Enfeksiyon 1(%2)
hastaliklar1 servisi

Kemoterapi 2(%4) Tomografi ¢ekim 1(%2)

iinitesi odasi

Néroloji servis 2(%4) EMG iinitesi 1(%2)

Endoskopi 1(%2) MR {initesi 1(%2)

iinitesi

Go6z hastaliklart | 1(%2)

servisi

Verilen mavi kodlarin 31’inin (%62) uygunsuz mavi kod, 19’{iniin
(%38) gercek mavi kod oldugu belirlendi. En ¢ok karsilagilan
uygunsuz mavi koda neden olan durumun 14 defa ile (%45,1)
senkop oldugu goriildii. Diger sebeplerin ise 6 hastada (%19,3)
pager sisteminin yanlis kullanimindan kaynakli teknik ariza,
3 hastada (%9) hipoglisemi, 3 hastada (%9,6) nobet gecirme, 3
hastada (%9,6) alerjik reaksiyon, 1 hastada (%3,2) gdgiis agrisi
ve 1 hastada (%3,2) panik atak oldugu goriildii. Uygunsuz mavi
kodlari sadece 4 tanesinin (%12,9) mesai saatleri disinda verildigi,
kalan 27 tanesinin (%87,1) mesai saatleri i¢erisinde verildigi tespit
edildi. Uygunsuz mavi kodlarm verildigi servisler incelendiginde
19 tane (%61,2) ile en yliksek oranda polikliniklerden geldigi
goriilmistiir. Diger servisler ise ikiser cagri yapan (%6,4)
kemoterapi initesi, kan alma {nitesi ve ortopedi servisi, birer
¢agr1 yapan (%3,2) da FT), enfeksiyon hastaliklari, tiroloji servisi,
beyin ve sinir cerrahisi servisi, EMG iinitesi, MR {iinitesi olarak
tespit edilmistir.

Gergek anlamda mavi kod ¢agri kriterine uyan 19 hastadan
7 hastada (%36) etkin KPR sonrast spontan dolasim saglanmis
olup hastalarin yogun bakim iinitesine nakli saglanmistir. Diger
12 hastada (%63) KPR’ye yanit alinamay1p hastalar eksitus kabul
edilmigtir.

Mavi kod cagri kriterine uyan 19 cagridan sayica 3 tanesi
(%15.7) diyaliz tinitesinden, 3 tanesi beyin cerrahisi servisinden
(%15.7), 2 tanesi ortopedi servisinden (%10.5), 2’si KBB
servisinden(%10.5), 1 tanesi genel cerrahi servisinden (%5.2),
1 tanesi tomografi ¢ekim odasindan (%5.2), 1 tanesi iiroloji
servisinden (%5.2), 1 tanesi PREC servisinden (%5.2), 1 tanesi
radyasyon onkolojisinden (%5.2), 1 tanesi noroloji servisinden
(%5.2), 1 tanesi onkoloji poliklinik tinitesinden (%5.2), 1 tanesi
gogiis hastaliklart servisinden (%5.2), 1 tanesi gastroenteroloji
endoskopi iinitesinden (%5.2) verilmisgtir.
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Mavi kod gagrisinin baglatilmasi ani ile mavi kod ekibinin olay
yerine ulasmasi sonrasi mavi kod ¢agrisinin sonlandirilmast ani
arasinda gecen zaman, ekibin olay yerine ulagsma siiresi olarak
degerlendirildi. Ortalama olay yerine ulasma zamani 3 dakika
48 saniye (SS £2 dk 16 sn) olarak goriilmiistiir. Mavi kod ¢agrisi
baslatildiktan sonra mavi kod ekibinin olay yerine ulagma siiresi
0-3 dakika, 3-5 dakika ve 5 dakikadan fazla olmak tizere 3 grupta
incelendi. 24 mavi kod ¢agrisinda (%48) mavi kod ekipleri olay
yerine 0-3 dakika arasinda ulasirken, 13 ¢agrida (%26) ekip olay
yerine 3-5 dakikada ulagmistir (Tablo 3). Yalnizca 13 mavi kod
cagrisinda (%26) ekiplerin 5 dakikadan uzun siirede olay yerine
ulastig1 tespit edilmistir.

Tablo 3: Mavi Kod ekibinin olay yerine ulasma siiresi

Stire Say1
0-3 dk 24(%A48)
3-5dk 13(%26)
>5dk 13(%26)

TARTISMA

Mavi kod uygulamasi, hastane i¢i acil durumda en hizli miidahaleyi
saglamak i¢in kullanilan uluslararast acil durum kodudur. Mavi
kod hastanelerin kaliteli saglik hizmeti sunmalarinda 6nemli bir
olgtittiir.® Mavi kod ¢agrisinin baglatilmasi ile ekibin olay yerine
ulagma siiresi arasinda gecen siire dnemlidir. Cooper’in yapmis
oldugu caligmada 3 dakikadan Once resiisitasyonu baslayan
hastalarda resiisitasyon basarist %44,5 olarak bulunurken
3 dakikay1 asan siirelerde bu oran %19,5’e diistiigii belirtilmigtir®.
Oziitiirk ve ark. tarafindan 2014 yilinda yapilan bir ¢aligmada
mavi kod ¢agrisina ortalama ulagma siiresi 1:10 dakika, Koltka
ve ark. tarafindan 2008’de yapilan ¢alismada ortalama ulagma
stiresi 4:02 dakika, Canural ve ark. tarafindan 2009 yilinda
yapilan ¢alismada ortalama ulagma siiresi 8 dakika, Bal ve ark.
tarafindan 2010 yilinda yapilan ¢alismada ortalama ulasma siiresi
2:17 dakika, Mehel ve ark. 2010 yilinda yaptiklar1 ¢aligmada
ortalama ulasim siiresi 1:34 dakika olarak bulunmugtur®>789,
Bizim ¢aligmamizda, mavi kod ¢agrisinda %48 oraninda mavi
kod ekipleri olay yerine 0-3 dakika arasinda ulasirken, mavi kod
ekibinin tiim hastalara ortalama ulasim siiresi 3 dakika 48 saniye
olmasi nedeniyle, hedeflenen 0-3 dakika standardi agisindan
basarisizlik olarak degerlendirilmistir. Hastanemizde 2019 yilinda
Kacar ve ark. tarafindan yapilan ¢alismada olay yerine ulasma
stiresi 4.2 dakika olarak bulunmustur!®. Hastanemizde mavi kod
¢agrilar1 i¢in pager anons siteminin uygulanmaya baslamasi ve
es zamanli olarak kurum i¢i egitimler ve mavi kod ekip sayisinin
artirtlmasi ile slire 4 dakikanin altina indirilmistir. Bu agidan
onceki yillara gore bu siire mavi kod cagrilarina ulasma siiresi
bakimindan iyilesme olarak kabul edildi. Ancak yine de istenen
siire olan 3 dakikanin altina inebilmek ig¢in, diizenli araliklarla
tekrarlanan kurum i¢i mavi kod egitimlerinde olay yerine
ulagmanin 6nemi tekrar vurgulanmis, hali hazirdaki kaydedilen
ilerleme belirtilerek; ekipler daha hizli midahale etmek icin
motive edilmistir. Ilerleyen siirecte istenen siireye ulasilamamasi
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halinde mavi kod ekip sayisinin artirilmasi, bu parametreyi olumlu
yonde etkileyebilecek bir ¢dziim olarak degerlendirilebilir.

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 bildirilmigtirV.
Yapilan birgok calismada hastane i¢i kardiyak arrestlerde en sik
kargilasilan ritim sok uygulanmayan ritimlerdir®>!». Ancak sok
uygulanan ritimlerde sag kalim orani daha yiiksektir'?. Ozbilgin
ve ark. tarafindan yapilan c¢alismada %87,9 hastada ilk ritim
sok uygulanmayan ritim olarak belirlenmistir. Bu ¢aligmada ilk
ritmi sok uygulanmayan ritim olan toplam 211 kardiyak arrest
hastasinin 113’{inde spontan dolasim saglanamamustir. lk ritmi
soklanabilir ritimde olan 29 hastanin 21’inde ise spontan dolasim
saglanmigtir™. Calismamizda retrospektif olarak incelen mavi
kod formlarinda ritim bilgisi yeterli sekilde doldurmadigi igin
soklanabilir veya soklanamaz ritim analizi yapilamadi. Mavi kod
¢agris1 yonetiminde, ritim analizinin en erken donemde yapilmasi
ve uygun tedavi yontemleri ile miidahale edilmesi, ileri yasam
desteginde Onemli ve sag kalim iizerinde etkili bir adimdir.
Kurum igi yapilacak toplantilarda formlarin diizenli ve eksiksiz
tutulmasi ile soklanabilir ve soklanamaz ritim hakkinda bilgi
sahibi olunabilecegi vurgulanmasi amaglanmustir.

Hastanemizdeki pager sistemine diisen 50 mavi koddan 31 tanesi
(%62) uygunsuz ¢agri olarak degerlendirilmistir. Uygunsuz ¢agri
verilen hastalarin ilk miidahaleleri 6ncelikli olarak olay yerinde,
daha sonra acil serviste yapilmistir. Bu siirecte mavi kod ekibi de
hastanin durumu stabil hale gelene kadar yaninda bulunmaktadir.
Bu zaman siirecinde ekip uygunsuz kod verilen hastanin yaninda
bulundugu i¢in hem is giicii kayb1 olusmakta hem de ayni zaman
diliminde hastane i¢inde verilebilecek bagska mavi kod ¢agrisina
miidahalede yetersizlik olugsmakta ve olay yerine ulasma siiresi
gecikmektedir. Hastane igindeki c¢agri sistemine adaptasyon
siireci ve uygunsuz cagrilarin fazla olmasi hedef siireye
ulagsmada basarisizligin baslica nedenlerinden sayilabilir. Zaman
icerisinde yeni sistemin iyilestirilmesi, kurum igi egitimlerin
yayginlastirilmasi, mavi kod ekip sayisinin artirilmast ve
kullanicilarin zamanla uygulamay1 benimsemesi ile hedeflenen
siirelere ulasilacagi 6ngoriilmektedir.

Mavi kod uygulamalarinin arastirildigi birgok ¢alismada yapilan
mavi kod g¢agrilarinin biiyiik ¢ogunlugunu arrest dist ¢agrilarin
olusturdugu belirlenmistir®®'9,  Ulkemizde yapilan gesitli
¢alismalarda; Malatya Devlet Hastanesi’nde yapilan bir calismada
yanlis ¢agri orani %10, Arnavutkdy Devlet Hastanesi’nde yanlis
¢agr1 orant %18 ve Carsamba Devlet Hastanesi’nde yanlis ¢agri
orani %4 olarak bildirilmistir?.

Sonug olarak mavi kod ¢agr1 sistemi i¢in 6ngoriilen siire 3 dakika
ve altidir. Calismamizda bu siire 3 dakika 48 saniye olarak
bulunmustur. Yeni kullanima baglanan pager anons sistemine
uyum ve genisletilmis mavi kod ekibinin adaptasyon siireci ile
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hedeflenen siire olan 3 dakikanin altina erisebilmek i¢in mavi kod
ekibine diizenli egitimler vermek ve aylik planlama toplantilari ile
aksayan ekip galismalar1 organize etmek hedeflenmektedir.

Calismadaki uygunsuz mavi kod oraninin yiiksek olmasini
onlemek amaciyla kurumdaki tiim personele etkin hizmet igi
egitim verilerek uygunsuz mavi kod ¢agrilarinin azaltilmasina
yonelik ¢aligmalar diizenli araliklarla devam etmektedir.

Calismamizda mavi kod c¢agri kriterine uygun 19 ¢agridan
7 tanesinin olay yerinde etkin miidahale ile KPR yanit alindig1 ve
yogun bakim {nitesine transfer edildigi goriilmiistiir. Bu da mavi
kod sisteminin ve deneyimli ekiplerinin olmasinin dnemini bir kez
daha vurgulamaktadir.

Pager anons siteminin dogru ve etkin kullanilmasi, mavi kod
ekibinin genisletilmesi ve hizmet i¢i egitimlerin devam ettirilmesi
vasitast ile, olay yerine ulasma siiresinin 3 dk altina inecegi ve
hastanemizde kardiyak arrest sonrast sag kalim oranlarinin daha
cok artacagi kanaatindeyiz.

SONUC

Mavi  kod  wverileri hastanelerin  kalite  standartlarini
degerlendirmede 6nemli bir 6l¢ittiir ve kritik hastalarda sag kalim
tizerine etkili bir uygulamadir. Hastaya hizli erisim kaliteli sag
kalim agisindan 6nemlidir ve burada pager anons sistemi olduk¢a
etkindir. En kisa siirede, egitimli ve tecriibeli bir ekiple uygulanan
etkili KPR, insan yasamina verilen dnemin ve kaliteli saglik
hizmetinin bir gostergesidir.
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ABSTRACT

Objective

Code blue is a universal emergency code that allows reaching the
scene as soon as possible and provides effective intervention in
situations requiring emergency intervention within the hospital.
The purpose of this study is to evaluate code blue notifications and
their contents in our hospital, draw attention to the application,
and emphasize the importance of the application in terms of
patient safety.

Method

All code blue forms kept at Manisa Celal Bayar University
Hafsa Sultan Hospital between September 2021 and September
2023 were examined retrospectively. Demographic and medical
information of the patients, the reason for the code blue calls, the
time it took for the team to reach the scene, and all interventions
and practices were recorded.

Results

Totally 50 code blue calls were identified during the study period.
Of these 19 were deemed appropriate for a code blue call. As
a result of cardiopulmonary resuscitation (CPR) performed in
code blue calls,12 patients (63%) were accepted as excitus,while
7 patients (36%) were transferred to the intensive care unit after
spontaneous circulation was returned.

Conclusion

Code blue data is an essential criterion in evaluating the quality
standards of hospitals and is an effective practice for survival in
critically ill patients. Advanced life support, applied by a trained
and experienced team in the shortest time possible, is an essential
standard regarding the importance, respect, and legal responsibility
shown to human life.

Keywords: Code blue, intensive care, cardiopulmonary arrest,
cardiopulmonary resuscitation, patient safety

INTRODUCTION

Code Blue is an emergency hospital code that ensures that
the patient is intervened as soon as possible in case of sudden
circulatory and respiratory arrest that may occur in hospitals.
Cardiac arrest occupies an essential place in in-hospital morbidity
and mortality worldwide®. It is vital that anyone who needs in-
hospital emergency medical attention is treated as soon as possible.
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The code blue team is an intervention team consisting of specialist
physicians and nurses experienced and trained in cardiopulmonary
resuscitation (CPR) in the hospital. It is aimed that the blue code
team, which is determined by the blue code given by the healthcare
worker through a call system usually created within the hospital,
will reach the scene as soon as possible, start the necessary basic
life support to the person in need of urgent medical intervention,
and then provide advanced life support. The code blue application
was first used at the Kansas Bethany Medical Center in the United
States®. In our country, its widespread use in the professional
sense started with the "Health Performance and Quality Directive
Service Quality Standards" that entered into force in 2008.
According to an official communiqué made by the Ministry of
Health in 2009 and the Patient and Employee Safety Regulation
published in 2011, it has been made mandatory to be applied in
hospitals®. The Ministry of Health has deemed it appropriate
to use the international telephone call system "2222" to develop
national terminology and generalize practice. Since there are
many factors and details regarding life risk in the application
process, errors and delays that may occur in the process pose a
serious risk in terms of patient safety™®. In this study, it was aimed
to retrospectively evaluate the 2-year operation and operation of
the blue code announcement system in the cases who were given
a code blue call in our hospital between September 2021 and
September 2023 after the Pager announcement system, which was
newly started to be used in our hospital.

METHODS

The study was conducted by the Clinical Research Ethics
Committee of Manisa Selar Bayar University School of Medicine
in accordance with decision E-85252386-0500. 04-648293, which
retrospectively analyzed all blue code calls made at Hafsa Sultan
Hospital of Manisa Selar Bayar University from September 2021
to September 2023. The blue code application was started in our
hospital in 2014. Technically, the call system as of March 2021 is
in the form of announcement activation with number 2222, and
the announcement is delivered to the team via a pager device. The
team leader is a research assistant physician in the Department
of Anesthesiology and Reanimation, Department of Internal
Medicine, or Department of Chest Diseases. The other team
members consist of two nurses, aiming for a team of 3 people to
arrive at the scene after a code blue call. On the same day, two
teams are responsible for the hospital's outpatient clinic building,
the inpatient services, and the imaging center in another building.
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Training on how to use the pager announcement system has been
provided to all code blue team personnel based on the institution's
current guidelines of the European Resuscitation Council. The
device shows where the call is made from and which clinic and
floor it is from. The nearest blue code team reaches the area where
the call is made as soon as possible and takes over the basic
life support treatment algorithm that has started and continues
the treatment. In this study, information such as patient's name,
surname, age, gender, date, time of blue code assignment, unit
where blue code was assigned, time taken for the blue code team
to reach the scene, inappropriate call situation, whether CPR was
performed or not, starting and ending time if CPR was performed,
and information about the patient's condition after the blue code
were retrospectively examined on the standard blue code form
belonging to the hospital. Calls evaluated as inappropriate in the
given blue codes were not excluded from the study to investigate
possible reasons. For statistical analysis, the data were saved in a
Microsoft Excel file and analyzed in the SPSS (Statistical Package
for Social Science) 23.0 package program, and the statistics were
defined as descriptive statistics. Data showing frequency were
presented with a number (n) and percentage (%).

RESULTS

In this study, a total of 50 "code blue" announcements
between September 2021 and September 2023 were examined
retrospectively. The average age of code blue cases called with
the Pager system was determined as 59.78421.7 years. When the
age distribution of the patients was examined, the lowest age was
12, and the highest age was 83. Demographic data are summarized
in Table 1.

Table 1: Demographic data of patients

Cases Female Male
Number (n) % 26(%52) 24(%48)
Mean age (years) 67.78+21,83 54.92+22,15

Of the calls reaching the blue code system, 21 were from
polyclinics (42%), 18 were from inpatient services (36%), four
were from the dialysis unit (8%), two were from the chemotherapy
unit (4%), and two were from the radiology unit (4%). One was
given from the endoscopy unit (2%), one was from the radiation
oncology unit (2%), and one was from the EMG unit (2%).

When the services given the blue code are examined, three of the
calls were for neurosurgery (6%), three for urology (6%), two for
ear, nose, and throat (ENT) (4%), two for orthopedics (4%), two for
neurology (4%), one for chest diseases (2%), one physical therapy
and rehabilitation (PTR) (2%), one general surgery (2%), one
infectious disease (2%), one plastic, reconstructive and aesthetic
surgery (PRS) ( 2%), one from the ophthalmology service (2%).
This information is summarized in Table 2.
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Table 2: Units that called blue code and number of calls

Polyclinic Units | 21(%42) | Radiation oncology 1(%2)
unit

Dialysis unit 4(%8) PRS ward 1(%2)

Urology ward 3(%6) Chest diseases ward 1(%2)

Neurosurgery 3(%6) PTR ward 1(%2)

ward

ENT ward 2(%4) General surgery ward | 1%2)

Orthopedics ward | 2(%4) Infectious diseases 1(%2)
ward

Chemotherapy 2(%4) CT Scan unit 1(%2)

unit

Neurology ward | 2(%4) EMG unit 1(%2)

Endoscopy unit 1(%2) MRI Scan unit 1(%2)

Ophthalmology | 1(%2)

ward

It was determined that 31 (62%) of the blue codes given were
inappropriate blue codes, and 19 (38%) were accurate blue codes.
It was observed that syncope was the most common inappropriate
code blue situation, occurring 14 times (45.1%). Other reasons
included technical malfunctions due to incorrect use of the pager
system in 6 patients (19.3%), hypoglycemia in 3 patients (9%),
seizure in 3 patients (9.6%), allergic reaction in 3 patients (9.6%),
chest pain in 1 patient (3.2%), and panic attack in 1 patient
(3.2%). It was found that only four inappropriate code blues
(12.9%) were given outside working hours, while the remaining
27 (87.1%) were given during working hours. When the services
where inappropriate code blues were given were examined, it was
observed that the highest number, 19 (61.2%), came from the
outpatient clinics. Other services, on the other hand, have been
identified as chemotherapy units making two calls each (6.4%),
blood collection units and orthopedic services, and one call each
(3.2%) for FT), infectious diseases, urology services, brain and
neurosurgery services, EMG units, and MR units.

In reality, among 19 patients who met the criteria for a code blue
call, spontaneous circulation was achieved after effective CPR in
7 patients (36%), and the patients were transferred to the intensive
care unit. In the other 12 patients (63%), CPR was unsuccessful
and they were declared deceased.
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Out of the 19 code blue calls that met the criteria, 3 (15.7%) were
from the dialysis unit, 3 (15.7%) from the neurosurgery service,
2 (10.5%) from the orthopedics service, 2 (10.5%) from the ENT
service, 1 (5.2%) from the general surgery service, 1 (5.2%) from
the CT scan room, 1 (5.2%) from the urology service, 1 (5.2%)
from the plastic surgery service, 1 (5.2%) from the radiation
oncology service, 1 (5.2%) from the neurology service, 1 (5.2%)
from the oncology clinic, 1 (5.2%) from the pulmonology service,
and 1 (5.2%) from the gastroenterology endoscopy unit.

The time between the initiation of the code blue call and the arrival
of the code blue team at the scene was considered as the team's
response time. After initiating the code blue call, the time for the
code blue team to arrive at the scene was analyzed in 3 groups:
0-3 minutes, 3-5 minutes, and more than 5 minutes. In 24 code
blue calls (48%), the code blue teams arrived at the scene within
0-3 minutes, while in 13 calls (26%), the team arrived within 3-5
minutes (Table 3). Only in 13 code blue calls (26%) it was found
that the teams arrived at the scene after more than 5 minutes. The
average time to arrive at the scene was 3.48 minutes.

Table 3: Code blue team to arrive at the scene
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Time interval Number

0-3 min 24(%48)

3-5 min 13(%26)

>5 min 13(%26)
DISCUSSION

The blue code application is an international emergency code
that ensures the fastest response in hospital emergencies. The
blue code is an essential indicator for hospitals to provide quality
health services. The time between initiating the blue code call and
the team's arrival at the scene is crucial. In a study by Cooper, it
was found that the success rate of resuscitation in patients whose
resuscitation started before 3 minutes was 44.5%, while this
rate dropped to 19.5% for times exceeding 3 minutes. In a study
conducted by Oziitiirk et al. in 2014, the average response time to
a blue code call was 1:10 minutes, while in a study by Koltka et al.
in 2008, the average response time was 4:02 minutes, in a study by
Canural et al. in 2009, the average response time was 8 minutes,
in a study by Bal et al. in 2010, the average response time was
2:17 minutes, and in a study by Mehel et al. in 2010, the average
response time was found to be 1:34 minutes. In our study, it was
considered a failure in terms of the targeted 0-3 minute standard as
the blue code teams arrived at the scene within 0-3 minutes in 48%
of blue code calls, but the overall response time for the blue code
team to reach all patients was 3:48 minutes. In a study conducted
by Kagcar et al. in our hospital in 2019, the response time to the
scene was found to be 4.2 minutes. The implementation of the
pager announcement system for blue code calls in our hospital has
started; along with increasing the number of in-house trainings
and the blue code team, the time has been reduced to less than 4
minutes. In this respect, this time was considered an improvement
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compared to previous years in terms of reaching blue code calls.
However, to reduce the desired time to below 3 minutes, the
importance of reaching the scene in regularly repeated in-house
code blue training has been emphasized again, and the teams
have been motivated to intervene more quickly by indicating the
current recorded progress. If the desired time cannot be reached
in the future, increasing the number of code blue teams can be
considered as a solution that could positively affect this parameter.
According to the American Heart Association data, in-hospital
cardiac arrests in the United States mostly occur with a rhythm
where shock is not applied (asystole or pulseless electrical
activity)V, In many studies, rhythms where shock is not applied
are the most common in in-hospital cardiac arrests'>'>, However,
survival rates are higher in rhythms where shock is applied?.
In the study conducted by Ozbilgin et al., it was determined that
87.9% of the patients had a rhythm where shock was not applied
as the first rhythm. In patients with rhythms where the shock was
not applied, spontaneous circulation could not be achieved in 113
out of 211 patients with cardiac arrest. In patients with shockable
rhythms, spontaneous circulation was achieved in 21 out of 29
patients with cardiac arrest. In our study, due to insufficient
completion of rhythm information in the blue code forms that
were retrospectively examined, an analysis of shockable or non-
shockable rhythms could not be performed. Early recognition and
intervention of shockable rhythms when responding to blue code
interventions is an essential and effective step in advanced life
support and survival. In internal meetings, it should be emphasized
that keeping forms organized and complete and being informed
about the shockable and non-shockable rhythms records can be
used for effective intervention in advanced life support. Out of
50 blue codes received by the hospital's pager system, 31 (62%)
were evaluated as inappropriate calls. The initial interventions for
patients receiving inappropriate calls were prioritized at the scene
first and then in the emergency department. During this process,
the blue code team stays with the patient until their condition
stabilizes. Due to the team's presence with the patient receiving the
inappropriate code during this time, there is a loss of workforce
and inadequacy in responding to other potential blue code calls
within the hospital during the same time frame, resulting in
delayed response times. The adaptation process to the call system
within the hospital and the high number of inappropriate calls
can be considered as the main reasons for the failure to achieve
the target time. It is anticipated that over time, by improving the
new system, expanding internal training, increasing the number of
blue code teams, and users gradually adopting the application, the
targeted time frames will be successfully achieved.

In many studies investigating blue code applications, it has been
determined that the majority of these calls consist of non-arrest
calls. In various studies conducted in our country, such as a study
conducted at Malatya Stae Hospital, the rate of incorrect calls was
reported as 10%.
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As a result, the anticipated time for the blue code call system is 3
minutes or less. In our study, this time was found to be 3 minutes
48 seconds. In order to reach below the targeted time of 3 minutes
with the adaptation process of the new pager announcement
system and the expanded blue code team, it is aimed to provide
regular training to the blue code team and organize monthly
planning meetings to address team deficiencies.

To prevent the high inappropriate blue code rate in the study,
effective in-service training is provided to all personnel in the
institution, and efforts to reduce inappropriate blue code calls
continue at regular intervals.

Our study observed that out of 19 blue code calls that met the
criteria, effective intervention was received on-site with CPR
response and transferred to the intensive care unit in 7 cases. This
again emphasizes the importance of the blue code system and
experienced teams.

We believe that with the correct and effective use of the pager
announcement system and ongoing training for the expanded blue
code team, the response time to the scene will decrease to under 3
minutes in units where in-service training continues, and survival
rates will increase significantly.

CONCLUSION

Blue code data is an essential criterion in evaluating hospitals'
quality standards and is an effective practice for survival in
critical patients. Rapid access to the patient is essential for quality
survival, and the pager announcement system is highly effective
in this regard. Effective CPR, when applied by a trained and
experienced team as soon as possible, indicates the importance of
human life and health care quality.
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OZET

Amag

Kardiyak arrest (KA) sonrast spontan dolasimin geri dénmesi
(SDGD) ile yogun bakim siireci baglamaktadir. KA’e neden olan
patolojinin belirlenmesi ve ortadan kaldirilmasmin ardindan
yakin hemodinamik izlem ve tedavi stratejilerinin hedefe yonelik
gergeklestirilmesi sag kalimi etkileyen faktorlerden oldugu
resiisistasyon sonrasi bakim ile ilgili uluslararasi kilavuzlarda
bildirilmistir. Bu ¢alisma ile iilkemiz yogun bakim hekimlerinin
KA sonrast hemodinamik izlem ve tedavi uygulamalart hakkindaki
yaklagimlarini belirlemeyi amagladik.

Yontem

Yerel etik kurul onami alindiktan sonra yogun bakim uzmanlarina
hazirlanan anket e-mail ve sosyal medya araglari ile ulastirilmistir.
Anket toplam 15 sorudan olusmakta idi. Ik 4 soru demografik
veriler, diger sorular tercih edilen hemodinamik monitorizasyon
yontemleri ve gerektiginde tercih ettikleri inotropik ve vazopressor
ajan se¢imleri ile ilgiliydi.

Bulgular

Ankete 122 hekim katild1. Katilanlarin % 63,9 unun yogun bakim
deneyimi 10 yilin altindaydi. Katilimeilarin % 81,1'inin ¢alistigt
kurumlarda KA sonrasi hemodinamik izlem ve tedavi ile ilgili bir
yazili protokolii bulunmamaktadir. Yogun bakim hekimlerimiz
KA sonras1 hemodinamik monitorizasyon tekniklerinden invaziv
ve noninvaziv arter basinci, santral venoz basing (SVB) ve laktat
Ol¢timiinii daima kullanirken, pulmoner arter basinci (PAB)
Ol¢timiinii hi¢bir zaman kullanmadiklart saptanmistir. Miks venoz
oksijen satiirasyonu (SvO,), bacak kaldirma testi, ultrasonografi
ile vena cava inferior ¢ap1 ve end-tidal karbondioksit (etCO-2)
Olciimlerini ise bazen kullanmaktaydilar. Kardiyak output
monitdrizasyonunu katilimeilarin ¢ogunlugu kullanamamaktadir.
Bu yontemlerin igerisinde ise en g¢ok arteriyel katater dalga
analizi tercih edilmektedir. Kardiyak arrest sonrasi rutin olarak
ekokardiyografi yapilma orani daha diisiiktii. Volim ag¢iginda
ilk kristalloidler tercih edilirken, vazopressor olarak ilk tercihin
noradrenalin, inotrop olarak ise dopamin oldugu izlendi.
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Sonuc¢

KA sonrasi erken donemde oliimler siklikla kardiyak nedenlere
bagli olmaktadir. Dogru karar vermek ve dogru yontemi segmek
hastanin hayatta kalma sansint arttirmaktadir. Bu nedenle
yakin hemodinamik takip ve ekokardiyografi gibi noninvaziv
yontemlerin sorunun erken tani ve tedavisi agisindan 6nemli
oldugu kanatindeyiz.

Anahtar kelimeler: kardiyak arrest, yogun bakim, hemodinamik
monitorizasyon, kardiyak patoloji tedavi yontemleri

ABSTRACT

Objective

The intensive care process begins with the return of spontaneous
circulation after cardiac arrest (CA). It has been reported in
international guidelines on post-resuscitation care that close
hemodynamic monitoring and targeted implementation of
treatment strategies after identification and elimination of the
pathology causing CA are factors affecting survival. With this
study, we aimed to determine the approaches of our country's
intensive care physicians regarding hemodynamic monitoring and
treatment practices after CA.

Method

After obtaining local ethics committee approval, the survey was
sent to intensive care specialists via e-mail and social media tools.
The survey consisted of 15 questions in total. The first 4 questions
were about demographic data, the other questions were about
preferred hemodynamic monitoring methods and their preferred
inotropic and vasopressor agent choices when necessary.

Results

Totally 122 physicians participated in the survey. 63.9% of the
participants had less than 10 years of intensive care experience.
There was no written protocol regarding hemodynamic monitoring
and treatment after CA in the institutions where 81.1% of the
participants worked. It has been determined that intensive care
physicians always use invasive and noninvasive arterial pressure,
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central venous pressure (CVP) and lactate measurement among
hemodynamic monitoring techniques after CA, but never use
pulmonary artery pressure (PAP) measurement. Mixed venous
oxygen saturation (SvO2), leg raising test, inferior vena cava
diameter by ultrasonography, and end-tidal carbon dioxide (etCOz2)
measurements were sometimes used. The majority of participants
were unable to use cardiac output monitoring. Among these
methods, arterial catheter wave analysis is the most preferred.
The rate of routine echocardiography after cardiac arrest was
lower. While crystalloids were the first choice in volume deficit,
noradrenaline was the first choice as a vasopressor and dopamine
as an inotrope.

Conclusion

Deaths in the early period after CA are often due to cardiac causes.
Making the right decision and choosing the right method increases
the patient's chance of survival. Therefore, we believe that close
hemodynamic monitoring and noninvasive methods such as
echocardiography are important for early diagnosis and treatment
of the problem.

Keywords: Cardiac arrest,intensive care, hemodynamic
monitoring, cardiac pathology treatment methods

GIRIS

Kardiyak arrest sonrast SDGD ve yogun bakim iinitesine (YBU)
kabul edilen olgularda ilk 24 saat ig¢indeki Olimiin siklikla
kardiyak nedenlere, daha sonraki zamanlarda ise ndrolojik hasara
bagli olarak gelistigi bildirilmektedir-?.

Postkardiyak arest sendromu (PKAS), basarili kardiyopulmoner
restisitasyon (KPR) sonrasi gelisen kompleks patofizyolojik
stiregler olarak ifade edilmistir®. Bu sendrom hipoksik beyin
hasari, miyokard disfonksiyonu, sistemik iskemi/reperfiizyon
yaniti ve presipite eden patolojiden olusmaktadir. Her hastada
PKAS gelismeyebilir ya da siddeti farkli olabilir. KPR siiresi,
mevcut yandas hastaliklarin varligi ve arreste neden olan
patalojiye bagli olarak karsimiza hipovolemik, kardiyojenik
ve vazodilatasyonel sok olarak ¢ikar®. Bu nedenle KA sonrasi
YBU’e alinan hastalarin monitorizasyonu sorunun hizli taninmasi
ve gerekli tedavilerinin baglanmasi ve tedavi yanitlariin takibi
acisindan onemlidir. Yogun bakim kliniklerinin sahip oldugu
monitérlere ya da yogun bakim uzmaninin bilgi, beceri ve
deneyimlerine gore monitorizasyon ve tedavi yaklagimlar
farklilik gosterebilmektedir.

Bu calisma ile iilkemiz yogun bakim hekimlerinin KA sonrasi
hemodinamik izlem ve tedavi uygulamalar1 hakkindaki
yaklagimlarini belirlemeyi amagladik.

YONTEM

Mersin Universitesi KlinikYerel Etik Kurul onami alindiktan
sonra hazirlanan anket 150 yogun bakim uzmanina internet ve
sosyal platformlar https://docs.google.com/forms/d/1CEIIT8vL
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polQ8hNboo7RBJ4f7MWDY 1twGxmgdGeBQHM/edit?pli=1
araciligi ile ulagtirilmistir. Yogun bakimlarda ¢alisan hekim sayisi
yaklagik 1500 olmasi nedeniyle % 95 giiven diizeyinde % 5 hata
marjiniyle anket uygulanmasi gereken kisi sayisi minimum 150
olarak hesaplanmistir.

Hazirlanan anket toplam 18 sorudan olugmakta olup ilk 5
soru demografik verilerden olusmakta idi. Diger sorular YBU
doktorlarmin hemodinamik takip amagli hangi monitorizasyon
tekniklerini kullandiklarini, hedefledikleri ortalama ve sistolik
arter basing degerlerinin ne oldugu, voliim a¢1g1 durumunda hangi
stvilart tercih ettikleri, inotrop veya vazopresdr olarak hangi
ajanlari tercih ettiklerini sorgulamaktaydi. Ayrica kardiyak output
Ol¢imii yapip yapmadiklari, eger yapiyorlarsa hangi yontemi
tercih ettikleri, hedeflenmis 1s1 yonetimi (TTM) uygulayip
uygulamadiklart ve TTM uygulamanin vazopressor kullanimini
etkileyip etkilemedigi ve calistiklari YBU’lerinde KA sonrasi
hemodinamik izlem ve tedavi ile ilgili bir yazili protokollerinin
olup olmadig arastirild.

Yogun bakimda gorev almayan doktorlar ¢alismaya dahil edilmedi.
Tanimlayict bir ¢alisma olmasi nedeniyle veriler frekans olarak
Ozetlendi.

BULGULAR

Anket yogun bakimda calisan 150 hekime ulastirildi, 122 kisi
ankete katildi. Demografik veriler incelendiginde katilimcilarin
%43.8’1 kadin, %56.2°1 erkek oldugu izlendi. Ankete katilanlarin
% 53,3’ 30-40 yas araliginda iken, %24.2’si 40-50 vyas,
%19.2’s1 50-60 yas ve %3.3’1 25-30 yas araliginda idi. Ankete
yanit veren yogun bakim uzmanlarinin ¢alistiklart bolgelere ve
kurumlara gore dagilimlart grafik olarak gosterilmistir (Grafik 1,
Grafik 2). Katilimcilarin yogun bakim deneyimlerine bakildiginda
%63,9’unun 10 yilin altinda, %26.2’si 11-20 y1l arasinda, %8.2’si
21-30 y1l ve %1.6°s1 31 y1l ve iistii olarak saptandi.

Grafik I: Katilimcilarin ¢alistiklart bolgelere gore dagilimlar
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Grafik 2: Katilimcilarin galistiklart kurumlara gore dagilimlari
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Yogun bakim hekimlerinin; “Kardiyak arrest sonrast YBU’ye
kabul ettiginiz hastalara hemodinamik takip amagli hangi
monitorizasyon tekniklerini kullaniyorsunuz?” sorusuna verdikleri
yanit Tablo 1 de belirtilmistir.

Tablo 1: Hemodinamik takip amach tercih edilen
monitorizasyon tekniklerinin dagilimi

ORIJINAL MAKALE
TJR 2024;3(1):22-32

Hicbir | Bazen | Daima | Toplam
zaman % (n) % (n) % (n)
% (n)

Noninvaziv kan %17,2 %30,1 | %52,6 100
basinci (16) (28) (49) (93)

Invaziv arter %3,3 %30,5 | %66,1 100
4 (37) (80) (121)

SVB %14,2 %42.8 | %42,8 100
(16) (48) (48) (112)

Miks venoz oksijen %32 %424 | %254 100
satlirasyonu (34) (45) 27 (106)

End-tidal CO: %38.,6 %40,5 | %20,7 100
(39) 41) (21) (101)

Pulmoner arter %385,5 %14.,4 %0 100
basinci (77) (13) (0) (90)

Laktat %3,3 %13,2 | %83,4 100
4 (16) (101) (121)

Kapiller geri dolum | %25,7 %43,5 | %30,6 100
zamani (26) (44) (31) (101)
Bacak kaldirma %18.,6 %57 %24.2 100
testi (20) (61) (26) (107)
USG ile Vena cava %31,1 %53,7 %15 100
inf. ¢ap1 (33) (57) (16) (106)

Katilimeilarin %74.4°1 kardiyak output (KO) monitorizasyonu
kullanirken, %25.6’sin1n ise kullanmadig1 saptanmuistir.
Katilimeilarin tercih ettikleri KO monitorizasyon yontemlerinin

siklig1 Tablo 2’de belirtilmistir.
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Tablo 2:Kardiyak output monitorizasyonu uygulayan
katilimeilarin tercih ettikleri yontemlerin sikliklari

Hicbir | Bazen | Daima | Toplam
zaman % (n) % (n) % (n)
% (n)
Pulmoner arter %90,6 %38 %1,3 100
termodiliisyon (68) (6) (1) (75)
Transpulmoner %069,7 %24.,4 %35,8 100
termodiliisyon (60) 21 (5) (86)
Lityum diliisyon %98,6 %1,3 %0 100
(71) ) V) (72)
Arteriyal katater %42,8 %31,8 | %25,2 100
dalga analizi (39) (29) (23) 91)
Ozefageal %90,2 %38.3 %1,3 100
dopler (65) (6) (1) (72)
Transtorasik %72,3 %22,3 %35,2 100
ekokardiyografi (55) (17) 4 (76)
Finger cuff %98,6 %1,3 %0 100
metod (71) (1) (0) (72)
Biyoimpedans %91,7 %8,2 %0 100
(67) (6) 0) (73)

“KA sonrast hedeflediginiz ortalama (OAB) ve sistolik arter
basing (SAB) degeriniz kag mmHg’dir?” sorularina yanit grafik
olarak verilmistir (Grafik 3, Grafik 4)

Grafik 3: Katilimcilarin KA sonrasi hedefledikleri ortalama arter
basing deger dagilimlari
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Grafik 4: KA sonrast hedeflediginiz sistolik arter basing degeriniz
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Voliim agi181 oldugu disiiniilen dirumlarda katilimeilarin %94.2°si
kristaloid, %0.8’1 kolloid ve %5°1 de her iki siviy1 kombine olarak
kullanmay1 tercih etmisler. Katilimeilarin %58.2 sinin KA sonrasi
Ekokardiyografi (EKO) yaptiklarini, %41.8’1 ise yapmadiklarimi
belirtmislerdir.

Katilimeilarin biiyiik ¢ogunlugunun (%94.3) vazopresor ajan
olarak Noradrenalini tercih ettikleri saptanmistir. Adrenalini
tercih edenler %3.3 sikliginda idi. Adrenalini daha az siklikta
Vazopressin ve Efedrin takip etmektedir. inotrop ajan tercihlerine
gore dagilim oranlart Grafik 5 gosterilmistir. Katilimeilarin
%94.3°1i vazopressor ve inotropik ajanlari santral yoldan, %5.7’si
ise periferik yoldan uyguladilarini ifade etmislerdir.

Grafik 5: Katilimcilarin inotropik ajan tercih dagilimlari
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Katilimeilarin %67,2’si calistiklart klinikte TTM uygularken,
%32,8’i TTM uygulamadiklarint ifade etmislerdir. “TTM
uygulamasi vazopresor gereksinimini etkiledi mi?” Sorusuna
%76,8°1 hay1r yanit1 verirken %23,2°si evet yanitint vermislerdir.
Katilimeilarin - %81,1'inin  ¢alistigt  kurumlarda KA sonrasi
hemodinamik izlem ve tedavi ile ilgili bir yazili protokoliiniin
bulunmadig: saptandi.

TARTISMA
Kardiyak arrest sonrast YBU’e alinan hastalarin biiyiik
cogunlugunda erken donemde miyokardiyal yetmezlik

gelismektedir®. Bu nedenle bu hasta grubunda hemodinamik
monitorizasyon hem sorunun tespitinde, hem de uygun tedavinin
saglanmasinda énemlidir. Ozellikle KA sonrasi ilk saatlerde erken
tan1 ve miidahale ile uygun hemodinaminin saglanmasi hastalarin
hayatta kalma sanslarini arttirmaktadir.

Hemodinamik monitorizasyon yontemleri non-invaziv kan
basinct Slgiimiinden (NIKB), invaziv olarak odlgiilen kardiyak
output (KO) yontemlerini de igeren genis bir yelpazeye sahiptir.
Monitorizasyon yontemini belirleyen durumlar, hastanin klinik
durumu, uygulayicinin tecriibesi ve hastanenin sahip oldugu
olanaklara bagli olarak degisiklik gostermektedir. Anket
sonuglarma baktigimizda katilimcilarin bityiik ogunlugu sirastyla
hemodinamik izlem amaciyla laktat diizeyi, invaziv kan basinci
(IKB), NIKB ve SVB 6l¢iimlerini kullanmaktaydilar. invaziv olan
uygulanmasi 6zel beceri gerektiren pulmoner arter basing (PAB)
monitorizasyonunun %385,5 oraninda hi¢ kullanilmadigini, bunun
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yant sira bacak kaldirma testi gibi volim agig1 ve voliime yaniti
hakkinda fikir verebilecek bir yontemin daha siklikla kullanildigimi
tespit ettik. Ayrica son yillarda teknolojinin gelisimiyle birlikte her
alanda kullanimi artan USG’nin de daha az siklikta kullanildig:
tespit edildi. Yapilan arastirmalar incelendiginde "PAB"
monitorizasyonun altin standart olmasma ragmen son yillarda
uygulama zorlugu ve komplikasyonlar nedeniyle artik tercih
edilmedigi belirtilmektedir®. Transtorasik ekokardiyografi
(TTE) KA nedenlerini arastirmada (6zellikle pulmoner emboli,
pnomotoraks, kardiyak tamponad ve hipovolemi gibi durumlarin
tespiti), kalbin kasilma giicii (ejeksiyon fraksiyonu) ve voliim
durumu hakkinda fikir sahibi olmamiza yardimci olur. Hem
Avrupa Resiisitasyon Dernegi (ERC) hem de Amerikan Kalp
Dernegi (AHA) kilavuzlarinda KA nedenini, kalp boyutlarini ve
miyokardiyal disfonksiyonu belirlemek amaciyla erken dénemde
EKO onerilmektedir” ®. Ayrica EKO hastanin vazopresor veya
inotrop gereksinimini tespit etmede Onemli rol oynayabilir®.
Boylece hastaya dogru tedavi yontemleri uygulanabilir.
Katilimcilarin TTE’yi daha az kullanmalarinin nedeni cihazlarmin
veya TTE kullanim becerilerinin olmamasi olabilir. Bu durumlarda
istenen kardiyoloji konsiiltasyonlarin gec¢ karsilanmasi, erken
miidahaleyi 6nlemektedir.

Kardiyak output monitorizasyonu KA sonrasi erken donemde
hastalardaki patolojiyi tespitte ve tedavi kararinda ve yanitinin
izlenmesinde 6nemli rol oynamaktadir”®. KO 6l¢timii igin ¢ok
farkli yontemler vardir. Son yillarda invaziv olmayan yontemlerin
kullanimi artmistir. KO monitorizasyonu amaciyla nabiz indeksi
siirekli kardiyak output (PICCO), nabiz kontur analizleri gibi non
invazivyontemlerkullanilmayabaglanmistir®®. Katilimcilarimizin
%74,4’tintin KO monitorizasyonu kullandiklart izlendi. Siklikla
“arteriyal katater dalga analizi” yontemini kullandiklaring
lityum diliisyon, figer cuff metod, pulmoner arter termodiliisyon
yontemi gibi hem invaziv hem de invaziv olmayan bu yontemleri
hi¢bir zaman kullanmadiklarini ifade etmislerdir. Katilimcilarin
teknoloji gerektiren yontemleri az kullanmalarinin nedeninin bu
cihazlara sahip olmamalarina bagli oldugunu diistindiik.

Kardiyak arrest sonrasi hipotansiyon dokulara oksijen iletimini
azaltarak norolojik hasarin artmasi ve sag kalim oranlarinin
azalmasina neden olabilir. Bu konu ile ilgili yapilan ¢alismalarda
hipotansiyon taniminin farklilik gosterdigi tespit edilmistir®. ERC
kilavuzu yeterliidrar ¢ikisi (0,5 ml/kg/ saat) ve normal plazma laktat
degeri saglayan OAB hedeflenmesini 6nerirken, AHA kilavuzlari
hemodinamik hedeflerin hastalara gore bireysellesmesi gerektigini
vurgulamaktadir”. Bizim aragtirmamizda da uygulayicilar
arasinda farkliliklar mevcut olmakla birlikte gogunlugu literatiirle
uyumlu OAB ve SAB degerlerini hedeflemislerdi. Uygun
hemodinamiyi saglamak amaciyla sivi agigi olan hastalarin voliim
aciklarinin ilk olarak kristaloid soliisyonlarla tamamlanmasi
gerektigi kilavuzlarda belirtilmistir”-3 ., Bizim anket sonuglarimiz
da literatiir ile benzerdi.
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Kardiyak arrest sonrasi gelisen postkardiyak arrest sendromu
(PKAS)’a neden olan parametrelerden birisi iskemi reperfiizyona
bagli gelisen sistemik inflamatuar yanittir!®. Endotel aktivasyonu
ve inflamatuar mediyatorlerin salimimina bagli olarak sepsis
benzeri bir tablo gelisebilir ve vazoaktif ajanlarin kullanilmasi
gerekebilir. En gliglii vazopressor ajan Adrenalindir, ancak ayni
zamanda pozitif inotrop ve tasikardi yapici etkilere sahip olmasi
nedeniyle izole vazopresor etki gereken durumlarda siklikla
Onerilen ajan Noradrenalindir®'V,  Yapilan arastirmalarda KA
sonrast miyokard yetmezligi gelisen durumlarda ilk tercih
edilmesi gereken ajan olarak Dobutamin onerilmektedir® .
Dobutaminin yiiksek dozlarda kullaniminin (2-7,5 pg/kg/dk'lik)
tasikardiye neden olabilecegi bilinmektedir. Ancak Dobutamin
ayni zamanda vazodilatasyona neden olabileceginden yeterli
OAB degerini koruyabilmek i¢in Noradrenalin ile birlikte
kullanilmast &nerilmektedir. Boylece bu kombinasyonun hem
a hem de B reseptor etkilerinden faydalanilmis olunur'?, Bizim
anket sonuglarimiza baktigimizda, inotropik ajan kullanimi
gerektiginde katilimcilarin en stk Dopamini tercih ettikleri, ikinci
ve tgiincii siklikta Noradrenalin ve Dobutamin takip etmekteydi.
Katilimcilarin Dopamini daha sik tercih etme nedenleri Dopaminin
hem inotrop hem de vazopresor (yiiksek dozlarda) etkileri ve
DI reseptorleri (diisiik dozlarda) iizerinden renal, mezenterik ve
koroner kan akimini arttirict etkilerinden faydalanmak istemeleri
olabilir.

Vazopresor ve inotropik ajan uygulama yeri olarak Oncelikle
santral yollar 6nerilmektedir. Periferik yollardan uygulandiginda
vazokonstriksiyona bagli dolagim bozuklugu gelisebilmektedir®.
Calismamizda katilimcilarin literatiirle uyumlu olarak santral yolu
tercih ettikleri gorildi.

Kardiyak arrest sonrasi TTM uygulamasi 6zellikle hastalarda
norolojik fonksiyonlart iyilestirici etkileri nedeniyle hem ERC
hem de AHA kilavuzlan tarafindan tavsiye edilmektedir-7-9,
Son yillarda ¢ok diisiik 1s1 hedefleri yerine viicut 1sisinin
37 C°nin {stiine ¢itkmasmin ve 1s1 inis ¢ikislarinin 6dnlenmesi
onerilmektedir”. Arastirmamizda uygulayicilarin tgte ikisinin
TTM uyguladiklar1 saptandi. Uygulamadiklarini ifade eden
katilimcilarin - 1s1  kontroliinii  saglayacak sistemlere sahip
olmadiklari kanisina vardik.

TTM uygulanmasmin kendisi (bradikardi ve KO da diisme),
bu esnada uygulanan sedatif ve kas gevsetici ajanlar hastalarda
hemodinamik degisikliklere neden olabilir, hatta vazoaktif ajan
gereksinimi artabilir®'>!¥. Yapilan bir arastirmada hastane disi
KA gelisen ve TTM uygulanan olgularin 1/3’tinde hemodinamik
disfonksiyon gelistigi ancak daha biiylik sayida arastirmalara
gereksinim oldugu bildirilmistir®™. Bizim aragtirmamizda da
literatiir ile benzer sekilde TTM uygulayicilarinin sadecel/4’i
hemodinamik degisiklik ile karsilastiklarini belirtmislerdir.

Katilimeilarin = %81,1't  ¢alistiklar1  kurumlarda KA  sonrasi
hemodinamik izlem ve tedavi ile ilgili bir yazili protokoliiniin
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bulunmadigini ifade etmislerdir. Ancak anket yanitlari
incelendiginde yazili protokolleri olmamasina ragmen giincel
algoritmalara uygun davrandiklarini izlenmektedir.

SONUC

Kardiya arrest sonrasi erken donemde oliimler siklikla kardiyak
nedenlere bagli olmaktadir. Dogru karar vermek ve dogru
yontemi se¢mek hastanin hayatta kalma sansini arttirmaktadir. Bu
nedenle sahip oldugumuz imkanlar dogrultusunda yapilan yakin
hemodinamik takip ve ekokardiyografi gibi noninvaziv yontemler
sorunun erken tani ve tedavisi agisindan 6nemlidir. Ayrica yogun
bakim uzmanlar1 ve yardimci personellere monitorizasyon
teknikleri ile ilgili egitimlerinin yapilmasi ve giincel kilavuzlar
ile ilgili farkindaliklarin saglanmasimin KA sonrasi yogun bakim
tinitesine alinan hastalarin prognozunu olumlu yonde etkileyecegi
kanaatindeyiz.
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ABSTRACT

Objective

The intensive care process begins with the return of spontaneous
circulation after cardiac arrest (CA). It has been reported in
international guidelines on post-resuscitation care that close
hemodynamic monitoring and targeted implementation of
treatment strategies after identification and elimination of the
pathology causing CA are factors affecting survival. With this
study, we aimed to determine the approaches of our country's
intensive care physicians regarding hemodynamic monitoring and
treatment practices after CA.

Method

After obtaining local ethics committee approval, the survey was
sent to intensive care specialists via e-mail and social media tools.
The survey consisted of 15 questions in total. The first 4 questions
were about demographic data, the other questions were about
preferred hemodynamic monitoring methods and their preferred
inotropic and vasopressor agent choices when necessary.

Results

Totally 122 physicians participated in the survey. 63.9% of the
participants had less than 10 years of intensive care experience.
There was no written protocol regarding hemodynamic monitoring
and treatment after CA in the institutions where 81.1% of the
participants worked. It has been determined that intensive care
physicians always use invasive and noninvasive arterial pressure,
central venous pressure (CVP) and lactate measurement among
hemodynamic monitoring techniques after CA, but never use
pulmonary artery pressure (PAP) measurement. Mixed venous
oxygen saturation (SvO:), leg raising test, inferior vena cava
diameter by ultrasonography, and end-tidal carbon dioxide (etCO-)
measurements were sometimes used. The majority of participants
were unable to use cardiac output monitoring. Among these
methods, arterial catheter wave analysis is the most preferred.
The rate of routine echocardiography after cardiac arrest was
lower. While crystalloids were the first choice in volume deficit,
noradrenaline was the first choice as a vasopressor and dopamine
as an inotrope.
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Conclusion

Deaths in the early period after CA are often due to cardiac causes.
Making the right decision and choosing the right method increases
the patient's chance of survival. Therefore, we believe that close
hemodynamic monitoring and noninvasive methods such as
echocardiography are important for early diagnosis and treatment
of the problem.

Keywords: Cardiac arrest,intensive care, hemodynamic
monitoring, cardiac pathology treatment methods

INTRODUCTION

It is reported that in cases with return of spontaneous circulation
(ROSC) after cardiac arrest and admitted to the intensive care
unit (ICU), the cause of death within the first 24 hours is often
due to cardiac causes and later due to neurological damage™?.

Post Cardiac Arrest Syndrome (PCAS) is defined as the complex
pathophysiological processes that develop after successful
cardiopulmonary arrest (CPR)®. This syndrome consists
of hypoxic brain injury, myocardial dysfunction, systemic
ischemia/reperfusion response, and precipitating pathology.
PCAS may not develop in every patient or its severity may vary.
Depending on the duration of CPR, the presence of existing
comorbidities and the pathology causing the arrest, it may present
as hypovolemic, cardiogenic and vasodilatational shock®.
Therefore, monitoring of patients admitted to the ICU after CA
is important for rapid recognition of the problem, initiation of
necessary treatments, and monitoring of treatment responses.
Monitoring and treatment approaches may differ depending on
the monitors available in intensive care clinics or the knowledge,
skills and experience of the intensive care specialist.

We aimed to determine the approaches of our country's
intensive care physicians regarding hemodynamic monitoring
and treatment practices after CA with this study.
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METHOD

After obtaining approval from Mersin University Clinic Local
Ethics Committee, the prepared survey was delivered to 150
intensive care specialists via internet and social platforms https://
docs.google.com/forms/d/ICEIT8vLpolQ8hNboo7RBJ4f7TMW
DY 1twGxmgdGeBOQHM/edit?pli=1. Because of the number of
physicians working in intensive care units is approximately 1500,
the minimum number of people to whom the survey should be
administered was calculated as 150, with a 5% margin of error at
a 95% confidence level.

The prepared survey consisted of a total of 18 questions and the
first 5 questions consisted of demographic data. Other questions
asked which monitoring techniques ICU physicians use for
hemodynamic follow-up, what their target mean and systolic
arterial pressure values are, which fluids they prefer in case of
volume deficit, and which agents they prefer as inotropes or
vasopressors. It was also investigated whether they measured
cardiac output, if so, which method they preferred, using TTM,
whether TTM application affected the use of vasopressors, and
presence of a written protocol for hemodynamic monitoring and
treatment after CA in the ICUs where they worked.

Doctors who did not work in intensive care were not included in
the study.

Since itis a descriptive study, the data is summarized as frequency.

RESULTS

The survey was delivered to 150 physicians working in intensive
care, 122 of whom participated in the survey. When demographic
data were examined, it was observed that 43.8% of the
participants were female and 56.2% were male. While 53.3% of
the participants were between 30-40, 24.2% were between 40-50,
19.2% were between 50-60 and 3.3% were between 25-30 years
old. The distribution of intensive care specialists who responded
to the survey according to the regions and institutions in which
they work is shown graphically (Graph 1, Graph 2). When the
participants' intensive care experience was examined, it was
determined that 63.9% had less than 10 years, 26.2% had between
11-20 years, 8.2% had 21-30 years, and 1.6% had 31 years and
above.

Graphic 1: Distribution of participants accordig to the regions
they work in
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Aegean Region

Marmararegion

Central Anatolia Region

East Anatolia region
Southeastern Anatolia Region

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

ORIGINAL ARTICLE
TJR 2024;3(1):22-32

Graphic 2: Distribution of
institutions they work for

panicipants according to the

State university hospital
Foundation university hospital
Education and Research Hospital
State hospital

Private hospital

The responses of intensive care physicians to the question, “What
monitoring techniques do you use for hemodynamic follow-up in
patients admitted to the ICU after cardiac arrest?” are shown in
Table 1.

Table 1: Distribution of preferred monitoring techniques for
hemodynamic monitoring

Never | Sometimes | Always | Total
(n) % (n) % (n) % (n) %
Noninvasive 17,2% 30,1% 52,6% 100
blood pressure (16) (28) (49) (93)
Invasive artery 3,3% 30,5% 66,1% 100
4) (37) (80) (121)
CvpP 14,2% 42.8% 42.8% 100
(16) (48) (48) (112)
Mixed venous 32% 42,4% 25,4% 100
oxygen saturation | (34) (45) 27) (106)
End-tidal CO2 38,6% 40,5% 20,7% 100
(39) (41) 21 (101)
Pulmoner artery 85,5% 14,4% 0% 100
pressure (77) (13) (0) (90)
Lactate 3,3% 13,2% 83,4% 100
4) (16) (101) (121)
Capillary refill 25,7 % 43,5% 30,6% 100
time (26) (44) 31) (101)
Leg raising test 18,6% 57% 24,2% 100
(20) (61) (26) (107)
Vena cava inf. 31,1% 53,7 % 15% 100
diameter with US (33) (57) (16) (106)
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It was determined that 74.4% of the participants used cardiac
output monitoring, while 25.6% did not use it. The frequency of
cardiac output monitoring methods preferred by the participants
is shown in Table 2.

Table 2: Frequencies of preferred methods of participants who
use cardiac output monitoring

Never | Sometimes | Always | Total

(n) % (n) % (n) % (n) %
Pulmonary artery | 90,6% 8% 1,3% 100
thermodilution (68) (6) ) (75)
Transpulmonary 69,7% 24,4% 5,8% 100
thermodilution (60) (21 5) (86)
Lithium dilution 98,6% 1,3% 0% 100
(71) @) 0 (72)
Arterial catheter 42,8% 31,8% 25,2% 100
wave analysis (39) (29) (23) 91
Esophageal 90,2% 8,3% 1,3% 100
doppler (65) (6) ) (72)
Transesophageal 72,3% 22,3% 5,2% 100
echocardiography (55) (17) 4) (76)
Finger cuff 98,6% 1,3% 0% 100
method (71) (1) (0) (72)
Bioimpedance 91,7% 8,2% 0% 100
(67) (0) 0) (73)

The answer to the question “What is your target mean and systolic
arterial pressure value after cardiac arrest in mmHg?” is given
graphically (Graph 3, Graph 4).

Graphic 3: Distributions of the mean arterial pressure values
targeted by the participants after CA
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Graphic 4: Distribution of the targeted systolic arterial pressure
values after CA of the participants
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In cases where volume deficit was suspected, 94.2% of the
participants preferred to use crystalloids, 0.8% colloids, and 5%
combined both fluids. 58.2% of the participants stated that they
performed echocardiography (ECHO) after CA, while 41.8%
stated that they did not.

It was determined that the majority of the participants (94.3%)
preferred noradrenaline as the vasopressor agent. Those who
preferred adrenaline had a frequency of 3.3%. Adrenaline
is followed less frequently by vasopressin and ephedrine.
Distribution rates according to inotropic agent preferences are
shown in Graph 5. 94.3% of the participants stated that they
applied vasopressor and inotropic agents centrally, and 5.7%
peripherally.

Graphic 5: Participants' inotropic agent preference distributions
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While 67.2% of the participants applied TTM in the clinic
they worked in, 32.8% stated that they did not apply TTM.
To the question “Does TTM application affect vasopressor
requirements?” 76.8% answered no, while 23.2% answered yes.
It was found that 81.1% of the participants did not have a written
protocol regarding hemodynamic monitoring and treatment after
CA in the institutions where they worked.

DISCUSSION

The majority of patients admitted to the ICU after CA develop
myocardial insufficiency in the early period®. Therefore,
hemodynamic monitoring is important in this patient group both
to determine the problem and to provide appropriate treatment.
Early diagnosis and intervention, especially in the first hour
after CA, and ensuring appropriate hemodynamics increase the
patients' chances of survival.

Hemodynamic monitoring methods cover a wide spectrum, from
non-invasive blood pressure measurement (NIBP) to invasive
cardiac output (CO) measurement. The circumstances that
determine the monitoring method vary depending on the clinical
condition of the patient, the experience of the practitioner, and
the facilities available to the hospital. When we look at the
survey results, the majority of the participants used lactate level,
invasive blood pressure (IBP), NIBP and CVP measurements
for hemodynamic monitoring, respectively. It was found that
invasive pulmonary artery pressure (PAP) monitoring, which
requires special skills to be applied, was not used at all in
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85.5% of the cases, while a method that can give an idea about
volume deficit and volume response, such as the leg lift test,
was used more frequently. In addition, it was stated that US,
which has been used more in every field with the development
of technology in recent years, is used less frequently. When the
studies are examined, it is stated that although "PAP" monitoring
is the gold standard, it is no longer preferred in recent years due to
the difficulty of application and complications™®?. Transthoracic
echocardiography (TTE) provides to investigate the causes of
CA (especially the detection of conditions such as pulmonary
embolism, pneumothorax, cardiac tamponade and hypovolemia)
and to have an idea about the contraction (ejection fraction) and
volume status of the heart. Both the European Resuscitation
Society (ERC) and the American Heart Association (AHA)
guidelines recommend early ECHO to determine the cause of
CA, heart dimensions and myocardial dysfunction”™®. ECHO
can play an important role in determining the patient's volume
status and vasopressor and inotrope requirements®. In this way,
the correct treatment methods can be applied to the patient. The
reason why participants used TTE less may be due to their lack
of devices or TTE usage skills. In these cases, late response to
requested cardiology consultations prevents early intervention.

Cardiac output monitoring plays an important role in detecting
pathology in patients in the early period after CA and in
monitoring treatment decisions and response™®. There are many
different methods for measuring CO. The use of non-invasive
methods has increased in recent years. Non-invasive methods
such as pulse index continuous cardiac output (PICCO) and pulse
contour analysis have begun to be used for CO monitoring®®.
It was observed that 74.4% of our participants used CO monitoring.
They stated that they frequently use the “arterial catheter wave
analysis” method and that they never use both invasive and non-
invasive methods such as lithium dilution, figer cuff method, and
pulmonary artery thermodilution method. We thought that the
reason why participants used methods requiring technology less
was due to not having these devices.

Hypotension after CA may reduce oxygen delivery to tissues,
leading to increased neurological damage and decreased
survival rates. In studies conducted on this subject, it has been
determined that the definition of hypotension varies®. While
the ERC guideline recommends targeting MAP that provides
adequate urine output (0.5 ml/kg/h) and normal plasma lactate
values, the AHA guidelines emphasize that hemodynamic targets
should be individualized for each patient™. Although there
were differences among practitioners in our study, most of them
targeted MAP and SAB values consistent with the literature. It
is stated in the guidelines that patients with fluid deficit should
be first completed their volume deficit with crystalloid solutions
in order to ensure appropriate hemodynamics™®?. Our survey
results were similar to the literature.

One of the parameters that cause post-cardiac arrest syndrome
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(PCOS) after CA is the systemic inflammatory response that
develops due to ischemia reperfusion®. A sepsis-like clinic
may develop due to endothelial activation and release of
inflammatory mediators, and the use of vasoactive agents may
be necessary. The most potent vasopressor agent is adrenaline,
but noradrenaline is the most commonly recommended agent
in cases where isolated vasopressor effect is required, as it also
has positive inotropic and tachycardiac effects® ', In studies,
dobutamine is recommended as the first agent of choice in cases
of myocardial failure after CA® 'V, However, it has been stated
that the use of high doses of dobutamine (doses of 2-7.5 pg/kg/
min) may cause tachycardia. However, since dobutamine can
cause vasodilation, it is recommended to use it with noradrenaline
to maintain adequate MAP values. Thus, both a and [ receptor
effects of this combination are utilized™. Our survey results
were also consistent with the literature. When inotropic agent use
was required, participants most frequently preferred dopamine,
followed by noradrenaline and dobutamine in second and third
places.

Central routes are primarily recommended as the site of application
of vasopressors and inotropic agents. When applied via peripheral
routes, circulatory disorders due to vasoconstriction may
develop™. In our study, it was seen that the participants preferred
the central route, in line with the literature.

TTM application itself and the sedative and muscle relaxant
agents applied during this time may cause hemodynamic
changes in patients, and even the need for vasoactive agents may
increase @19, In a study, it was reported that hemodynamic
dysfunction developed in one-third of the cases that developed
out-of-hospital CA and underwent TTM, but larger studies are
needed®. In our study, similar to the literature, only 1/4 of TTM
practitioners stated that they encountered hemodynamic changes.

Totally 81.1% of the participants stated that there was no written
protocol regarding hemodynamic monitoring and treatment after
CA in the institutions they worked at. However, when the survey
responses are examined, it is observed that they act in accordance
with the current algorithms even though they do not have written
protocols.

CONCLUSION

Deaths in the early period after CA are often due to cardiac
causes®. Making the right decision and choosing the right
method increases the patient's chance of survival. For this reason,
close hemodynamic monitoring and noninvasive methods such as
echocardiography, which are performed within the possibilities
we have, are important for early diagnosis and treatment of the
problem. We also believe that training intensive care specialists
and auxiliary personnel on monitoring techniques and ensuring
their awareness of current guidelines will positively affect the
prognosis of patients admitted to the intensive care unit after CA.
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ILK DOZ PERINDOPRIL KULLANIMINDAN SONRA GELIiSEN LINGUAL ODEM SONUCU MEKANIK
VENTIiLATOR iHTiYACI NEDENiIYLE ENTUBE EDiLEN HASTA
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OZET

Anjiyotensin déniistiiriicii enzim inhibitdrlerinin (ACEI) lingual
o0dem yan etkisi nadir karsilagilan ve ciddi hayati tehdit eden
bir durumdur. Bu olguda ilk doz perindopril alimi sonrasinda
yogun bakim {initesinde entiibe olarak takip edilen bir hastanin
klinik  sonuglart  sunulmustur.  Anjiyotensin  doniistiiriicii
enzim inhibitorlerinin tetikledigi durum, inaktif metabolitlere
ayristirilamayan bradikinin birikimi ile iligkilidir. En yiiksek
anjiyoddem insidansi tedavinin ilk ayinda saptanmis olup bizim
vakamizda ilk doz sonrasi goriildii. Kadinlar, sigara i¢enler, daha
once anjiyoddem Oykiisii olan hastalarda anjiyoddem gelisme
riski daha yiiksektir. Oncii bulgular saptandiginda ilag hemen
kesilmeli antihistaminikler ve steroidler baslanmalidir. Hastanin
durumu koétiilesirse bu miidahalelere ragmen trakeal entiibasyon
gerekebilir. Bradikinin aracili anjiyoddemde dikkate alinmasi
gereken diger dnemli nokta bradikinin birikimi yapabilecek diger
ilaglardan da kagmilmasi gerektigidir. Erken tani ve miidahale
hastaligin hayati tehdit edici hale gelmesini 6nleyebilecegi igin
her hekimin bu konuda dikkatli olmasi gerekmektedir.

Anahtar kelimeler: Anjioddem, Bradikinin, Perindopril, Yogun
Bakim
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ABSTRACT

Lingual edema is a rare and seriously life-threatening side effect
of angiotensin-converting enzyme inhibitors (ACEI). In this case,
the clinical results of a patient who was followed up intubated in
the intensive care unit after receiving the first dose of perindopril
are presented. The condition triggered by angiotensin-converting
enzyme inhibitors is associated with the accumulation of
bradykinin, which cannot be degraded into inactive metabolites.
The highest incidence of angioedema was detected in the first
month of treatment, and in our case, it was observed after the first
dose. Women, smokers, and patients with a previous history of
angioedema have a higher risk of developing angioedema. When
preliminary symptoms are detected, the drug should be stopped
immediately, and antihistamines and steroids should be started.
If the patient's condition worsens, tracheal intubation may be
required despite these interventions. Another important point to
consider in bradykinin-mediated angioedema is that other drugs
that may accumulate bradykinin should be avoided. Since early
diagnosis and intervention can prevent the disease from becoming
life-threatening, every physician should be careful in this regard.
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Anjiotensin  Déniistiiriicii  Enzim  Inhibitérleri  (ACEI)

hipertansiyon, konjestif kalp yetmezligi, bobrek yetmezliginde
sik¢a kullanilmakta olup ilk doz hipotansiyonu, hiperkalemi gibi
sik goriilen yan etkilere sahiptir. Ayrica ACE@’ler bradikinin
inaktif pargalarina ayrismasini engelleyerek, nadir goriilen ancak
hayat1 tehdit eden bir yan etki olan anjiyoddem tablosuna da yol
acabilmektedir™?. Bu durum lokalize fasiyal siglikler, unilateral
fasiyal 6dem veya hafif bir periorbital 6demle baslayabilir ve kord
vokal 6demine kadar ilerleyebilir.

Bu olgu sunumunda tek ve ilk doz ACEI alimi sonrasi invaziv
mekanik ventilasyon destegine neden olan ciddi lingual 6dem
gelisen olguyu giincel literatiir esliginde sunmay1 amagladik.

OLGU

Hipotiroidi, hipertansiyon tanilari ve Hepatit B Viriisii tastyicisi
olan 74 yasindaki kadin hastaya tansiyon yiiksekligi nedeniyle
kardiyoloji hekimi tarafinca perindopril, indapamid ve amlodipin
(Triplixam®) kombinasyon tedavisi baglanmigtir. Hastaya 1 hafta
sonra poliklinik kontrolii planlanmistir. Kombinasyon ilacin ilk
dozunu alan hastada 30 dakika sonrasinda nefes darlig1 sikayeti
gelismistir. Hasta 112 ekibi tarafindan acil servise getirilmistir.

OLGU SUNUMU
TJR 2024;3(1):33-38

Hastanin muayenesi sirasinda dil ve dudaklarin 6demli oldugu
goriilmiis, semptomlarin artmast tizerine hasta elektif olarak entiibe
edilmistir. Hastanin tibbi 6zellikleri, vital bulgulari ve laboratuvar
degerleri Tablo 1’ de verilmistir. Hasta dis merkez yogun bakim
iinitesinde 14 giin takip edilmistir. Takipleri sirasinda lingual ve
vokal kord 6demleri devam etmis ve mekanik ventilasyon siiresi
uzamistir. Hasta ileri tetkik ve tedavi agisindan tarafimiz 3.
Basamak yogun bakim iinitesine (YBU) kabul edilmistir.

Tarafimizca yapilan fizik muayenesinde, biling acik, koopere,
oryantasyon sinirli bulunmustur. Hastada 4 ekstremitede kas
giicii kayb1 tespit edilmistir. Hastanin solunum sesleri olagan,
solunum sayis1 12-20/dk, hemodinamik bulgular stabil, idrar
¢ikist normotirik olarak degerlendirilmistir. Arteriyel kan gazi
(AKG) normal olan ve weaning i¢in hazir olan hastanin mekanik
ventilasyon parametreleri AKG kontrolleri ile diizenlenerek
weaning uygulanmaya baslanmistir. Lingual 6dem igin kulak
burun ve bogaz hekimi tarafindan laringoskopi yapilmis ve
yapilarin dogal gériiniimde oldugu tespit edilmistir. Yogun bakim
iinitesinde takibinin 4. giiniinde hasta ekstiibe edilerek maske ile
oksijen destegine almmmigtir. Takiplerinde mekanik ventilasyon
ihtiyact olmamistir. Fizik muayene ve laboratuvar bulgulari ile 3.
Basamak YBU ihtiyaci kalmayan hasta komorbiditelerine yonelik
tedavilerinin diizenlenmesi amaciyla dahiliye servisine devir
edildi. 10 giin serviste yatisi yapilan hasta sifa ile taburcu edildi.

Tablo 1: Hastanin Hemodinamik Parametreleri, Fizik Muayene Bulgular1 ve Kullanilan Tlaglar

Hastane Yatis . " . " " . .
Oncesi 0.Giin 1.Giin 7.giin 14.giin 18.giin 22.giin 25.giin
Premedikasyon Asetilsalisilikasit Metilprednisolon | Metilprednisolon | Metilprednisolon | Metilprednisolon | Metilprednisolon | Metilprednisolon Metilprednisolon
100 mg/giin 100 mg/giin 100 mg/giin 100 mg/giin 80 mg/giin 40 mg/giin 40 mg/giin 20 mg/giin
Bisoprolol
Smg/giin PPI PPI PPI PPI PPI PPI PPI
Metformin
1000 mg/giin Antibiyotik Antibiyotik Antibiyotik Antibiyotik Antibiyotik Antibiyotik Antibiyotik
Levotiroksin
150 mg/giin
Lansoprozol
30 mg/giin
Tansiyon
arteriyel 135/88 138/89 132/83 140/91 162/105 155/102 130/75
(mmHg)
Lingual Odem
+ + + + -
RASS
-4 -4 -4/-5 -3 0 0 0
Sedatif Ajan
Midazolam inflizyonu (3-5mg/saat) Deksmedetomidin (2-4 pg/saat)
Antihipertansif
tedavi Amlodipin 10 mg/giin
Solunum )
Destegi Invaziv Mekanik Ventilasyon Maske oksijen destegi

PPI: Proton Pompa Inhibitérii, RASS: Richmond Ajitasyon ve Sedasyon Skalasi
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TARTISMA

Bu olgu sunumunda perindopril kaynakli hastada dudak, dil,
vokal kordu etkileyen hastanin YBU yatis1 gerektiren anjiyoddem
tablosundan bahsettik.

Diinya capinda 40 milyon insan tarafindan kullanilan ACEI,
goriilme  sikligt  %0.1-0.7 arasinda degisen angiyoddemle
iligkilidir. 74.857 hastay1 igeren 26 ¢alismanin degerlendirildigi
Makani ve ark. yapti§1 metaanalizde anjiddem insidansin1 1000
hasta bagina 3 olay seklinde bildirmislerdir®.

Anjiotensin Déniistiiriicii Enzim Inhibitérleri, anjiyotensin I'den
doniistiiriir. ACEl kaynakli anjiyoddemin gelisme mekanizmasi
bradikinin pargalanmasinin inhibisyonunu ve viicutta birikimini
icerir®.

Anjiyoddem genellikle birka¢ dakika veya birka¢ saat icinde
geligir ve 1 ila 3 giin iginde semptomlar azalir. Baz1 durumlarda,
neden olan ilacin kesilmesinden sonra bile tam iyilesme biraz
zaman alabilir. OCTAVE c¢alismasinda 12.557 hasta arasinda en
yliksek anjiyoddem insidansi, tedavinin baglamasindan sonraki ilk
ayda meydana gelmis (1000 hasta bagina 3.6 olay) ve sonrasinda
azalmistir®.

Kadinlar, sigara icenler ve daha 6nceden angiyoddem oykiisii olan
hastalarda angiyoddem gelisme riski daha yiiksektir. Ostrojen,
prekallikrein ve bradikinin tip 2 (B2) reseptoriiniin ekspresyonunu
indiikler ve ACE geninin ekspresyonunu baskilar. Bu, erkekler ve
kadinlar arasindaki anjiyoddem insidansindaki kii¢lik farkliliklar
aciklayabilir®”- Sigara i¢enlerde serum DPP-IV aktivitesi anlamli
derecede diigiiktiir ve anjiyoddem agisindan daha yiiksek risk
altindadirlar®.

Anjiotensin Déniistiiriicii Enzim Inhibitorleri kaynakli anjiyoddem
genellikle yiizii ve {ist solunum yolunu etkilemektedir®. Bizim
olgumuzda da belirgin dudak ve lingual 6dem gelismistir.

Anjiotensin Déniistiiriicii Enzim Inhibitorleri ve Anjiotensin
reseptor bloker (ARB) anjiyoddem insidansini karsilastiran
retrospektif bir ¢aligma, 1000 kisi bagina kiimiilatif insidansin
ACEI igin 1,79 ve ARB'ler igin 0,62 oldugunu bulmustur!?

Oncii bulgular saptandiginda ilk yapilacak sey ACEI’nin derhal
kesilmesi ve hastanin yakin izleme alinmasidir. Farmakolojik
tedavi konusunda fikir birligi yoktur; antihistaminikler, steroidler
ve epinefrin kullanilabilir. Hastanin durumu koétiilesirse bu
miidahalelere ragmen trakeal entiibasyon gerekebilmektedir.
Bizim olgumuzda hastanin semptomlar1 steroid tedavisi sonrasi
gerilememistir ve invaziv mekanik ventilasyon destegine ihtiyag
duyulmustur.

Bradikinin aracili anjiyoddemi olan hastalarin tedavisi ile ilgili
olarak dikkate alinmasi gereken 6nemli bir nokta, sadece bu
durumlarin nasil tedavi edilecegi degil, ayn1 zamanda eslik eden
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hastaliklarin tedavisinde hangi ilaglardan kaginilmasi gerektigidir.
Ornek verecek olursak; dstrojen iceren ilaclar, ARB, direk renin
inhibitorleri, neprisilin inhibitorleri, dpp-4 inhibitérleri grubu
ilaglar yiksek riskli hastalarda tekrar gozden gegirilmelidir.!V

SONUC

Sonug olarak; erken tani ve miidahale hastaligin hayat: tehdit edici
hale gelmesini dnleyebilecegi ig¢in ¢ok dnemlidir ve her hekimin
bu konuda dikkatli olmasi gerekmektedir.

Hasta Onami: Hastadan bilgilerinin kullanilmasi igin yazili ve
s6zIi onam almmustir (10.03.2024)
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THE PATIENT WAS INTUBATED DUE TO THE NEED FOR A MECHANICAL VENTILATOR AS A RESULT OF
LINGUAL EDEMA DEVELOPING AFTER THE USE OF THE FIRST DOSE OF PERINDOPRIL
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ABSTRACT

Lingual edema is a rare and seriously life-threatening side effect
of angiotensin-converting enzyme inhibitors (ACEI). In this case,
the clinical results of a patient who was followed up intubated in
the intensive care unit after receiving the first dose of perindopril
are presented. The condition triggered by angiotensin-converting
enzyme inhibitors is associated with the accumulation of
bradykinin, which cannot be degraded into inactive metabolites.
The highest incidence of angioedema was detected in the first
month of treatment, and in our case, it was observed after the first
dose. Women, smokers, and patients with a previous history of
angioedema have a higher risk of developing angioedema. When
preliminary symptoms are detected, the drug should be stopped
immediately, and antihistamines and steroids should be started.
If the patient's condition worsens, tracheal intubation may be
required despite these interventions. Another important point to
consider in bradykinin-mediated angioedema is that other drugs
that may accumulate bradykinin should be avoided. Since early
diagnosis and intervention can prevent the disease from becoming
life-threatening, every physician should be careful in this regard.

Keywords: Angioedema, Bradykinin, Perindopril, Intensive Care

INTRODUCTION

Angiotensin Converting Enzyme Inhibitors (ACEI) are frequently
used in hypertension, congestive heart failure, and renal failure
and have common side effects such as first-dose hypotension
and hyperkalemia. In addition, ACEIs prevent the decomposition
of bradykinin into its inactive fragments, which can lead to
angioedema, a rare but life-threatening side effect’ 2. This
condition may begin with localized facial swelling, unilateral
facial edema, or mild periorbital edema and progress to vocal cord
edema.

In light of the current literature, this case report aims to present
a case of severe lingual edema that caused invasive mechanical
ventilation support after a single and first dose of ACEI.
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CASE

A 74-year-old female patient, diagnosed with hypothyroidism,
hypertension, and Hepatitis B Virus carrier, was started
on perindopril, indapamide, and amlodipine (Triplixam®)
combination therapy by the cardiologist due to high blood pressure.
The patient is scheduled for an outpatient clinic check-up 1 week
later. The patient who took the first dose of the combination drug
developed shortness of breath 30 minutes later. The patient was
brought to the emergency room by the 112 team. During the
examination of the patient, it was observed that the tongue and
lips were edematous, and as the symptoms increased, the patient
was electively intubated. The patient's medical characteristics,
vital signs, and laboratory values are given in Table 1. The patient
was followed for 14 days in the external center intensive care unit.
During their follow-up, lingual and vocal cord edema continued
and the duration of mechanical ventilation was prolonged. The
patient was admitted to our 3rd Level intensive care unit (ICU) for
further examination and treatment.

In our physical examination, he was found to be conscious
and cooperative, and his orientation was limited. Loss of
muscle strength was detected in the patient's 4 extremities. The
patient's breathing sounds were normal, respiratory rate was
12-20/min, hemodynamic findings were stable, and urine output
was normouric. The mechanical ventilation parameters of the
patient, whose arterial blood gas (ABG) was normal and who
was ready for weaning, were regulated with ABG controls, and
weaning started. A laryngoscopy was performed by an ear, nose,
and throat physician for lingual edema, and it was determined that
the structures appeared natural. On the 4th day of follow-up in
the intensive care unit, the patient was extubated and placed on
oxygen support with a mask. There was no need for mechanical
ventilation during follow-up. Based on the physical examination
and laboratory findings, the patient no longer needed a Third
Step ICU and was transferred to the internal medicine service to
arrange treatments for his comorbidities. The patient, who was
hospitalized for 10 days, was discharged with full recovery.
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Table 1: Patient's Hemodynamic Parameters, Physical Examination Findings and Medications Used

Before
Hospitalization 0.Day 1.Day 7.Day 14.Day 18.Day 22.Day 25.Day
Premedication Acetylsalicylic Methyl- Methyl- Methyl- Methyl- Methyl- Methyl- Methyl-
Acid prednisolone prednisolone prednisolone prednisolone prednisolone prednisolone prednisolone
100 mg/day 100 mg/day 100 mg/day 100 mg/day 80 mg/day 40 mg/day 40 mg/day 20 mg/day
Bisoprolol
Smg/day PPI PPI PPI PPI PPI PPI
Metformin
1000 mg/day Antibiotic Antibiotic Antibiotic Antibiotic Antibiotic Antibiotic Antibiotic
Levothyroxine
150mg/day
Lansoprazole
30mg/day
Blood pressure
arterial 135/88 138/89 132/83 140/91 162/105 155/102 130/75
(mmHg)
Lingual Edema
+ + + - -
RASS
-4 -4 -4/-5 3 0 0 0
Sedative Agent
Midazolam infusion (3-5mg/hour) Dexmedetomidine (2-4 pg/hour) -
Antihypertensive
treatment - Amlodipine 10 mg/day
Respiratory
Support Invasive Mechanical Ventilation Mask oxygen support

PPI: Proton Pump Inhibitor, RASS: Richmond Agitation and Sedation Scale

DISCUSSION

In this case report, we talked about perindopril-induced
angioedema affecting the lips, tongue, and vocal cords of the
patient, requiring ICU admission.

ACE]I, used by 40 million people worldwide, is associated with
angioedema, the incidence of which varies between 0.1-0.7%.
Makani et al. evaluated 26 studies, including 74,857 patients.
Their meta-analysis reported the incidence of angioedema as 3
events per 1000 patients®.,

Angiotensin Converting Enzyme Inhibitors form angiotensin
II from angiotensin I and convert bradykinin to inactive
metabolites. The development mechanism of ACEI-induced
angioedema includes the inhibition of bradykinin degradation and
its accumulation in the body™.

Angioedema usually develops within a few minutes or hours, and
symptoms subside within 1 to 3 days. In some cases, full recovery
may take some time, even after discontinuation of the causative
medication. Among 12,557 patients in the OCTAVE study, the
highest incidence of angioedema occurred in the first month after
the start of treatment (3.6 events per 1000 patients) and decreased
thereafter®.

Women, smokers, and patients with a previous history of
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angioedema are at higher risk of developing angioedema.
Estrogen induces the expression of prekallikrein and bradykinin
type 2 (B2) receptors and suppresses the expression of the ACE
gene. This may explain the small differences in the incidence of
angioedema between men and women®?. Serum DPP-1V activity
is significantly lower in smokers, and they are at higher risk for
angioedema®.

Angioedema caused by Angiotensin Converting Enzyme
Inhibitors usually affects the face and upper respiratory tract®. In
our case, significant lip and lingual edema developed.

A retrospective study comparing the incidence of angiotensin-
converting enzyme Inhibitors and Angiotensin receptor blocker
(ARB) angioedema found that the cumulative incidence per
1000 persons was 1.79 for ACEIs and 0.62 for ARBs"?.

When preliminary findings are detected, the first thing to do is to
immediately discontinue ACEI and monitor the patient closely.
There is no consensus regarding pharmacological treatment;
antihistamines, steroids, and epinephrine may be used. If the
patient's condition worsens, tracheal intubation may be required
despite these interventions. In our case, the patient's symptoms
did not subside after steroid treatment, and invasive mechanical
ventilation support was needed.
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An important point to consider regarding the treatment of patients
with bradykinin-mediated angioedema is not only how to treat
these conditions but also which drugs should be avoided in the
treatment of comorbidities. For example; Estrogen-containing
drugs, ARBs, direct renin inhibitors, nepricillin inhibitors, and
dpp-4 inhibitor group drugs should be reconsidered in high-risk
patients'V,

CONCLUSION

In conclusion, early diagnosis and intervention is very important
as they can prevent the disease from becoming life-threatening,
and every physician should be careful about this.

Informed Consent: Written and verbal consent was obtained
from the patient for the use of her information (March 10, 2024)
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