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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.
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Tiirk Resiisitasyon Dergisi’'ne makale gonderirken yazarlar,
makalelerinin telif hakkini Tiirk Resiisitasyon Dernegi’ne
devretmeyi kabul ederler. Eger reddedilirse, makalenin telif
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
goriislerini degil, yazarin goriislerini yansitmaktadir; editorler,
yaym kurulu ve yaymei bu tiir materyaller i¢in herhangi bir
sorumluluk veya yiikiimliilik kabul etmemektedir. Yayimnlanan
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 editdr 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
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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.

Tiirk RESUSITASYON Dergisi
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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
donorlerden 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 Esaslari. 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
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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
should include Introduction, Case Presentation, Discussion, and
Conclusion subheadings.

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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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
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)”
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INSTRUCTIONS TO AUTHORS

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

openpagel5.html
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Characteristics and Injuries Among Adolescents in the United
States. Dissertation. Palo Alto University; 2010.

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.
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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.

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:
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INSTRUCTIONS TO AUTHORS

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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OSMANLI TIBBi METINLERINE GORE RESUSITASYONDA DiL. CEKME

H. Volkan ACAR

SBU Ankara Egitim ve Arastirma Hastanesi, Anesteziyoloji ve Reanimasyon Klinigi, Ankara, Tiirkiye

Yazarm ORCID Kimligi: 0000-0002-0603-3896

OZET

Kardiyopulmoner resiisitasyon sirasinda dilin ¢ekilmesi, 19.
yizyilin ikinci yarisinda uygulamaya girmis ve uzun bir siire
boyunca uygulanmis bir tedavi yontemidir. Basta Fransa ve
Ingiltere olmak iizere Avrupa’da yaygin uygulanan dil cekme, 19.
yiizyil sonu ile 20. yiizyil basinda lilkemizde de kullanilmistir.
Son doénem Osmanli tip metinleri, literatiirde buna iliskin
bazi1 Orneklerin bulundugunu ve dil ¢ekmenin resiisitasyon
girisimlerinde bagvurulan bir yontem oldugunu gostermektedir.

Anahtar sozciikler: Resiisitasyon, dil, kpr, solunum

ABSTRACT

Pulling the tongue in cardiopulmonary resuscitation is a treatment
method that was introduced in the second half of the 19th century
and has been used for a long time. Pulling the tongue, which was
widely applied in Europe, especially in France and England, was
also used in our country in the late 19th and early 20th centuries.
Late Ottoman medical texts revealed that there are some examples
of this, such as pulling the tongue, which is a method used in
resuscitation attempts.

Keywords: Resuscitation, tongue, CPR, respiration

GIiRiS

Kardiyopulmoner arrest gelisen olgularda ilk dikkat g¢eken
ve gozle goriilebilen bulgu, solunumun durmasidir. Basarili
bir resiisistasyon i¢in dolagimin da desteklenmesi gerektigi
solunumun desteklenmesi ile ilgili arayislardan c¢ok sonra
anlagilmigtir.  Solunum durmasit hemen fark edildiginden,
solunum hareketi olusturmak i¢in hava yolunun agik tutulmasi
ve toraksin hareketlendirilmesine yonelik ¢esitli uygulamalarda
bulunulmustur. Dil ¢ekme yontemi de bunlarin arasinda yer
almaktadir.

Kardiyopulmoner resiisitasyonda dil ¢ekme uygulamasi Fransa
kokenlidir ve mucidi Jean Vincent Laborde (1830-1903)’dur.
Fransiz fizyolog Laborde 6lmek iizere olan hastalarda dilin ritmik
olarak ¢ekilmesini 6nerip, bunun bilimsel agiklamasini yapmustir.

RESUSITASYON VE DiL CEKME

Tibbi literatirde 19. yilizyil Oncesinde, dil ile havayolu
obstriiksiyonu arasinda bir iligki oldugunu dile getiren bir bilgiye
rastlanmaz. Solunum arrestlerinde dilin disar1 ¢ekilmesinin
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onemine deginen ilk bilimsel makaleler 19. yiizyil ortalarindan
itibaren goriilmeye baslar. Tibbi literatiirde bu konudaki bilgiler
kronolojik sirayla soyledir:

1847- Anestezinin onciilerinden olan Ingiliz Dr. John Snow’un
konuya iliskin makalesi, aslinda dogrudan degil dolayl: ifadeler
icerir. Snow’un 1847’de yayimlanan "On the Inhalation of the
Vapor of Ether" adli eserinde, anestezinin derinlesmesiyle birlikte
hastalarda horlama gozlendiginden s6z edilir®.

1851- Fransiz Profesor Rigaud, bir kloroform arrestinde
resiisitasyon amagcli dil cekme islemini tanimladig: bir vakayi bir
Fransiz dergisinde yayimlar:

"Bir kadin hastanin gégsiinden tiimor ¢ikariliyordu. Hasta birkag
defa kloroform inspire ettikten sonra aniden nabiz alinamaz
oldu ve hastada yasam belirtileri kayboldu. Hemen kloroform
anestezisine son verildi, hastanin yiiziine soguk su serpildi ve tim
viicuduna friksiyon yapildi. Dakikalarca siiren bu uygulamalar
sonrasinda kalpte zay1f atimlar baslamis olsa da kalp ve solunum
yine aniden durdu. Bu asamada Dr. Rigaud, Dr. Escalier
tarafindan &nerilen bir ydnteme bagvurdu. Isaret parmagini dilin
iistiinden sokarak epiglottise dogru uzatt1 ve dili agizdan disar1
dogru ¢ekti. Bunun sonucunda inspirasyon basladi ve bu sayede
hastaya amonyak koklatilabildi. Ancak bir stire sonra dili tutmak
miimkiin olmadi ve dil agiz i¢ine geri kagti, solunum da tekrar
kesildi. Bu nedenle dile yapilan bu manevra tekrar uygulandi,
ama bu kez Dr. Rigaud hastanin dilini disarida sabit tuttu. Bu
uygulama ile solunum tekrar bagladi ve hasta ¢cabucak dondii.
Bu durum iizerine, kloroform uygulanmadan ameliyata bagland1
ve tamamlandi. Dr. Rigaud’nun diisiincesi, bu olayda hastanin
Escalier’in yontemi ile kurtuldugu yoniindedir" @.

1856~ Dr. Marshall Hall, 1856’da Lancet Dergisi’nde yayimlanan
Editore Mektup’ta goriislerini soyle ifade eder:

"Supin pozisyonda dil geriye kacarak glottisi kapatir. Bundan
dolay1 inspirasyon imkansiz hale gelir. Pron pozisyonda ise dil
ileri itilir ve glottisin a¢ik olmasini saglar, bundan dolay1 da
inspirasyon miimkiin hale gelir" ©.

1856~ Hall, bu mektuptan bir ay sonra ayni dergide yayimlanan
"Asphyxia" baslikli makalesinde bu goriislerini ayrintili bir
sekilde agiklar. Hall, hastanin bogazini temizlemek i¢in yapilmasi
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gerekenleri anlatirken, bir kolu basinin altinda kalacak sekilde
hastaya yiiz Gistii pozisyon verilmesi gerektigini belirtir. Bu sayede
hem hastanin solunum yollarindaki sekresyonlar ve diger sivilar,
hem de dil agizdan disar1 ¢ikacaktir ve solunum yollarinin agikligi
saglanmig olacaktir™,

1858- Dr. H.R. Silvester, Hall’'un yontemine itirazlarmi dile
getiren ve kendi yontemi ile akcigerlere daha fazla hava girdigini
iddia ettigi yontemi Lancet’e gonderdigi bir Editore Mektup’ta
yayimlar. Ancak yontem farkli da olsa, Silvester de dilin disar1
cekilmesi gerektigini kabul etmektedir:

"Havanin solunum yollarina serbest gegisini saglamak i¢in biz
hastanin dilini disar1 dogru ¢ekiyoruz ve dudaklardan digarida
kalacak sekilde sabit tutuyoruz. Eger alt ¢ene biraz yukarida
tutulursa, disler dili istenen pozisyonda tutabilir. Gerekli
goriilmesi halinde cenenin altindan bir mendil gegirilip basin
tizerine tutturularak da dil disarida tutulabilir. Bu yolla "dilin
tiimiiyle bogaza dogru geri kagmasi énlenmis olur" ©.

1861- Modern jinekolojinin babasi olarak kabul edilen Dr.
J. Marion Sims, British Medical Journal’da yayimlanan bir
makalede, kloroform anestezisi altindayken solunum ve dolagim
arresti gelisen bir hastasini ayrintili bir sekilde anlatir. Makaleye
gore Sims, arrest gelismesi lizerine resiisitasyon islemlerine
baslamig, ameliyat ekibinde bulunan M. Nelaton’a bir tenaculum
forsepsi vermis, o da hastanin dilini tutarak disari ¢ekmistir.
Yapilan tiim bu girisimler sonunda hastanin solunum ve dolagimi
geri donmuistiir®.

1869- Dr. Howard, bogulanlar1 kurtarmak i¢in yapilmasi
gerekenlerin siralandigi bir kitap yayimlar ve burada sekiller
de igeren ayrintili agiklamalar esliginde, bogulanlardaki
resilisitasyon islemlerini anlatir. Eserde, havayolu tikanikliginin
ontine gegilmesi i¢in dilin digar1 ¢ekilmesi gerektigi belirtilir”.

1873- Ustte belirtilen ve 1861’de yasanan olaym bir benzeri,
Dr. Sims’in serviks uteri rezeksiyonu gergeklestirdigi bir baska
hastasinda da yasanmistir. Ameliyatin sonuna dogru hastada
solunum arresti gelistigi farkedilir ve hemen resiisitasyon
girisimlerine baglanir. Bu hastada da dil, bir tenaculum
forsepsiyle disar1 gekilerek hastanin solunumunun geri dénmesi
saglanmigtir®.

1874- Norvegli hekim Jacob Heiberg, kloroforma bagli solunum
ve dolasim durmalarinda bir noktaya dikkat ¢eker. Ona gore
boyle bir durumda bir¢cok kurumda, diger yontemler yaninda
kendisinin de ¢ok kez uygulamak zorunda kaldig1 bir yontem
olarak, bir forsepsle ya da bir "hook" ile dil disar1 ¢ekilmektedir.

Ancak Heiberg, bu yontemden rahatsizligini da dile getirir.
Ona gore dilin forsepsle disart ¢ekilmesi, dis kirilmalarina ve
dilin zedelenmesine neden olabilmektedir. Basit bir aterom
ya da lipom gibi bir nedenden dolay1 ameliyat olan hasta, bu
tir komplikasyonlar nedeniyle giinlerce konusmada ya da
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yutkunmada zorluklarla karsilasmaktadir. O nedenle Heiberg, dili
forsepsle ¢ekme yerine alt ¢cenenin yukari kaldirilmasi yontemini
onermektedir®. Ancak onun ve bagka bir ¢ok yazarin bu tir
cekincelerine karsin, dil forsepsi 1930°lu yillara dek klinikte
kendine kullanim alan1 bulmustur®.

1877- Dr. Howard dili disar1 gekmek i¢in uygulanacak "diinyadaki
en dogal yontemin" dili bas parmak ve isaret parmagi ile disari
¢ekmek oldugunu belirtir. Ancak onun goriisiine gore, dili disarida
tutmak i¢in elastik bir bandaj yetersiz kalacaktir. Bu nedenle
Howard’in onerisi, kuru bir mendille dili bas parmak ve isaret
parmaklar1 arasinda tutmak ve agzin kenarindan disariya dogru
cekmektir?,

1892- Fransiz fizyolog Laborde, resiisitasyonda ritmik olarak dilin
cekilmesi yontemiyle ilgili 6nerisini, Fransa Tip Akademisi’ne
sunar),

1894- Laborde, resiisitasyonda dil c¢ekmenin fizyolojik
mekanizmasini  agiklar. "Dilin Ritmik Olarak Cekilmesi"
basligin1 tasiyan eserde, klinisyenlerin dil ¢ekme uygulamasina
basgvurduklart ¢ok sayida resiisitasyon olgusu anlatili. Bu
olgularm ardindan Laborde, dil ¢ekmenin resiisitasyonda basarili
olmasmin ardindaki etki mekanizmasina deginir. Buna gore
dilin g¢ekilmesi ile n. glossofaringeus, n. laryngealis superior ve
n. lingualis’ten ¢ikan duyusal uyarimlar merkezi sinir sistemine
iletilir, buradan inen motor yanitlar da n. frenikus’u, interkostal
kaslarin sinirlerini ve n. fasialis’i uyarir. Bunun sonucunda ise
diyafragma, interkostal kaslar ve yiizdeki solunumla ilgili kaslar
kasilmig olur?,

Laborde bu eserine dil ¢gekme pensetinin gorselini de eklemistir
(Resim 1).

Resim 1: Dil ¢ekme penseti (Laborde JV. Le traitement
physiologique de la mort: Les tractions rhythmées de la langue.
Felix Alcan, 1894., 5.182)

Bu sayilanlar disinda, literatiirde dil ¢gekme yontemi ile hayata
dondiirtilen ¢ok sayida olgu Oykiisii vardir. Hatta yontem bu kadar
popiiler olunca yontemin mucidi olan Dr. Laborde, deneylerinde
kullanabilmek igin otomatik bir dil ¢ekme cihazi bile imal
ettirmistir'®. Bu cihaz, asagida agiklanacagi gibi Servet-i Flinun
dergisinin ayn1 yil yayimlanan bir sayisinda ayrintili olarak ele
alinmis ve lilkemiz hekimlerine de tanitilmistird®,

Sorumlu Yazar
hvacar@yahoo.com



Turkish
Journal of
RESUSCITATION

SON DONEM OSMANLI TIBBINDA DiL. CEKME
Resiisitasyon amaciyla dil gekme uygulamasi, son donem Osmanli
tibbi metinlerinde de kendine yer bulmustur. Bu makaleye,
konuyla ilgili yedi 6rnek alinacaktir.

Resiisitasyon durumlarinda dil ¢ekme yonteminin kullanilmasi
gerektigini belirten yazilardan bes tanesi, Besim Omer Pasa’ya
(Akalm) aittir ve bunlardan dérdii Besim Omer’in tibbi almanak
olarak hazirladig1 Nevsal-i Afiyet’te yer almustir. Nevsal-i Afiyet
(Saglik Yillig1), saglik konusundaki giincel bilgilerin bir araya
getirildigi bir eserdir ve 1899, 1900, 1904 ve 1906 yillar1 olmak
iizere toplam dort say1 olarak yayimlanmistir. Yaymlanma amaci
halk sagligina hizmet olan eserde, bir 6nceki yil iginde gerceklesen
tibbi gelismeler ve yenilikler aktarilir, hastaliklar ile korunma
ve tedavi yollar1 hakkinda bilgi verilir. Eserde ayrica yerli ve
yabanci taninmig hekimler ve yeni acilan ya da diizenlenen saglik
kurumlart tanitilir.

Resiisitasyonda dil ¢ekme yoOnteminin Onerildigi besinci
ornek, Besim Omer Pasa’nin "Ebe Hamimlara Ogiitlerim" adli
eserindendir. Geri kalan iki kaynagin bir tanesi Operatér Cemil
Pasa’nin (Topuzlu) bir resiisitasyon deneyiminden, digeri de
Servet-i Flinun dergisindeki imzasiz bir yazidan alintilanmistir.

1- Bogulmalar konusundaki bu makale, Nevsal-i Afiyet'in 1900
yilinda yayimlanan 2. cildinde yer alir ve yazinin ilk boliimiinde,
bogulan kisinin dilinin bir mendil ile tutularak ¢ekilmesi dnerilir:
"Solunuma engel olan, gogiis iizerindeki giysilerin tiimiini
¢ikarmali, eger bu islem uzun siirerse giysiler hemen kesilmelidir.
Daha sonra, bogulan kisiyi, bast biraz 6n tarafa doniik sekilde
saga dondiirdiikten; dislerinin arasina bir odun pargasi, mantar
ya da bastonun ucunu sokarak agzini actiktan; agzinda kalan
suyun ve sekresyonlarin digar1 atilmasini kolaylastirmak iizere
bogazini tiiyle ya da parmakla karistirdiktan sonra, dilini arkaya
diisiirmemek i¢in bir mendil ile ortilmiis parmaklarla yakalayip
cekmek gerekir." (Resim 2). Eserde yer alan bu gorselin,
makalemizdeki 12 numarali kaynaktan alindig1 goriilmektedir.

Resim 2: Bogulmalarda dil cekme (Izgder AZ. Besim Omer,
Nevsal-i Afiyet. 2. Cilt. Istanbul: Saglik Bilimleri Universitesi
Tip Tarihi Uygulama ve Arastirma Merkezi Yayint; 2020. s. 790)
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Yazinin devaminda dil ¢gekme yonteminin kaynagi da anlatilir.
Buna gore "pek uzak olmayan bir zamanda" Fransa Tip
Akademisi iiyelerinden olan "Mosyd Laborde" suda ya da
bogazi sikilarak bogulmus olanlarin "dillerini muntazaman
iyice ¢ekip birakmak ve bu hareketi dakikada on alti defa tekrar
eylemek suretiyle" kurtarici bir yontemden séz etmistir. Yazidan
anlasildigina gore, Fransiz hekim Laborde’un &nerdigi bu
yontem Osmanli Imparatorlugu'nda da uygulanmaya baslamis,
hatta Besim Omer Paga bu konuda hayvanlar iizerinde arastirma
da gergeklestirmistir. Besim Omer’in bu konuda birlikte calistig1
kisi, Mekteb-i Tibbiye-i Sahane Fizyoloji Muallimi (Profesor)
Sakir Selim Pasa’dir.

Yazi soyle devam eder: "Sozii edilen yontem bugiin artik belli
bir olgunluga erismistir. Yedi sekiz yil once, Tip Fakiiltesi’nde
(Mekteb-i Tibbiye-i Sahane) fizyoloji profesorii, muhterem
istadim Doktor Sakir Beyefendi ile 6-7 kopek iizerinde
gergeklestirdigimiz  bilimsel calismalarda bu yontem ile
kopeklerin 4-5’ini kurtarmak miimkiin olmustur. Ozetle, burada
anilan araglar ve gesitli yontemler, en iyi bigimde, uzun bir sabirla
ve metin olarak yerine getirilmelidir. Ciinkii bazen suda bes
dakika kalmak, kazazedenin 6liimii i¢in yeterli bir siire olsa da
bazi durumlarda, (bu kadar siire su altinda kalan) bu hastalarin
%?25°den fazlasi kurtulabilmistir. Ana rahminde bogulan ve adeta
gercek bir 6li halinde dogan bir¢ok ¢ocugu, "suni teneffiis",
"dil ¢ekmek", "girtlaga sokulan boru ile {iflemek" sayesinde
kurtarabildik. Bundan dolay1 davranis tarzimiz bilimsel ilk
yardim ve dayanigsma, uygulamamiz da sabir ve metanettir"(>,

2- ikinci 6rnek Nevsal-i Afiyet'in 1904 yilinda yayimlanan 3.
cildindedir. Bu yazida dil ¢gekme yontemini uygulayan Fransiz Dr.
Tuffier hakkinda bilgi verilir. Yaziya gore resiisitasyon yapilmasi
gereken durumlarda yapay solunum, elektriksel uyarim ve diger
yontemler yaninda dil ¢gekme uygulamasina da bagvurulmaktadir:
"Ug y1l 6nce biiyiik cerrah Tuffier, baygin diisen bir hastanin, ne
yapay solunum, ne dilini ¢ekmek, ne elektrik, ne de diger uyarim
araclartyla kendine gelemedigini gorerek g6gsii acip, kalbi elinin
i¢ine alarak oksamaya, muntazaman sikip birakmaya baglamis, bu
hos ovusturma (delk-i latif) ve uyarim sayesinde kalp islemeye
yliz tutmus, duraklayan kan dolagimi ve akimi yoluna girmis,
hatta hasta tizerinde bu 6nemli ameliyat1 ger¢eklestiren muhterem
iistad1 taniyacak kadar hayatini geri kazanmis ise de ¢ok sarsilmis
olmasi nedeniyle 20-30 dakikadan fazla yasatilamamustir."(®,

Fransiz cerrah Théodore Tuffier (1857-1929) kalp ve damar
cerrahisi konusunda calismis olan bir hekimdir. Hem hayvan
aragtirmalarinda hem de hasta baginda uyguladigi teknikler ise
kardiyopulmoner resiisitasyon konusundaki ilerlemelere katki
saglamistir!'?, Tuffier ayrica, spinal anestezi sirasinda yol gosterici
olarak kullanilan ve krista iliaka’lar arasinda gecen hayali ¢izgi
olan "Tuffier hatt1"nin mucidi olarak da bilinmektedir'®.

3- Son donem Osmanli tip eserlerinde dil ¢ekme yontemi,
yenidogan resiisitasyonu i¢in de ©Onerilmistir. Besim Omer
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Pasa’nin hazirlamis oldugu, yenidogan resiisitasyonu igin hazir
tutulmasi gereken malzemelerin arasinda dil forsepsi de bulunur.
Metinde bu alet "dil gekmege mahsus pens" olarak yazilmistir:

"Ebe ve hekim, sonradan ortaya ¢ikacak her tiirlii olaya karsi
hazirlikl1 olmalidir. Once bir miktar ergotin, eter ve kloroform
yazilmalidir. Ayrica yeni doganin kalp hareketlerini dinlemek
icin boru, madeni ya da kauguk bir mesane sondasi, rahim
sondasi, kalp durmast durumunda ¢ocugu canlandirmak ve
yapay solunum yapmak i¢in gerekli olan entiibasyon tiipi (girtlak
borusu), dil ¢ekmeye 6zel pens, igne, iplik, makas, bistiiriler,
pervaz siringasi, kan dindirmeye yarayan pensler, kan ¢ok gelirse
vajeni tipalamak ve yumak yerlestirmek icin ilagh ya da steril
tiilbentler bulunduracak ve ebe, hekimin gerektiginde kullanmasi
gereken alet edevati unutmayacaktir. Ebeye giydirilmek iizere
gayet temiz ve yeni dikilip yikatilmis gece entarisi gibi iki {i¢
beyaz entari hazirlanacaktir."1,

4- Nevsal-i Afiyet'teki bir diger yazi ise yukarida adi gegen
Fransiz fizyolog Dr. Laborde’a ayrilmistir. Eserin 1906’da
yayimlanan 4. cildindeki yazida Laborde’un kisa yagam Oykiisii
verilir:

"Fizyolojist Laborde

Yetmis {i¢ yasinda oldugu halde oldukc¢a taninmis ve inli
bir uzman (ndm-1 hazakat-ittisaim terk-i [diinya]) olup, gecen
yilin Nisan ayinda Paris’te hayatin1 kaybeden Doktor Laborde,
Kahver Lisesi’ndeki egitiminin ardindan Paris’e giderek, elinde
sermaye olarak yalnizca akillica bir 1srarcilik (ibram-1 akilane)
ve 1srarlt bir kararlilik oldugu halde tip egitimine baglamistir.
1864’te egitimini tamamlamis ve ¢ocuk felcine dair kaleme
aldig1 mezuniyet tezi Tip Universitesi tarafindan &diile layik
bulunustur. Laborde, 6nce Profesér Béclard'in laboratuvarinda
caligmaya baglamis ve daha sonra Tip Fakiiltesi’nde fizyoloji
pratik egitimine ayrilmis olan laboratuvara midiir seg¢ilerek
atanmistir. Laborde, iste fizyolojideki birgok kesfi ve yararli
bilimsel arastirmalar1 bu laboratuvarda bagarmistir.

Sinir sisteminin islevlerine ait arastirmalart ve kesifleri ile
hakkiyla iin kazanip one ¢ikmis olan Laborde, ayni zamanda
deneysel tedavinin de ilerlemesine hizmet etmistir. Beyin, beyin
sap1 ve medulla spinalisin islevlerinden bir boliimii Laborde’un
caligmalariyla ortaya ¢ikmistir. Laborde’un hakkiyla, herkesin
hayret dolu bakislar1 ve saygisini toplayan kesiflerinden biri de,
dilin diizenli bir sekilde g¢ekilerek, goriiniirdeki 6liim (mevt-i
zahiri) halinde olanlarin hayata dondiiriilebilmesi, bogulmuslarin
ve baygin dogan ¢ocuklarin kurtarilabilmesi, ayiltilabilmesidir.
Bu tedavi yontemi ile simdiye kadar ne kadar boguk, baygin
dogan ¢ocuk kurtarabildik!

Bu yoldaki basarilarin tiimii Laborde’a aittir. Laborde’un sinir
sisteminin fizyolojisine iliskin yazdig1 eser bugiin degerli bir
kaynak kitap niteligindedir.
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Laborde, Fransa Tip Akademisi iiyelerindendi. Son giinlerine
kadar antropoloji (ilm-i beser) okulunda bulunup Yiiksek
Egitim Okulu Sosyal Bilimler Laboratuvart (Hautes Etudes
Mektebi Ulim-1 Beseriye Laboratuvari) Midiirliigi’nde gorev
yapmaktaydi. Oldiigii giine kadar yasami siirekli bir ¢alisma
icinde ge¢mistir. Yararli ve gergek bildigi 6zellikleri savunmakta
pek ileri gitmekte ve bu yolda pek siddet gostermekteydi. Kendisi
hem giiclii bir bilim insan1 hem de insaniyeti sever, iyi kalpli bir
adamd1”" 9.

5- Bu konudaki bir baska kaynak ise Besim Omer Pasa’nin
ebelere yonelik olarak yazdigi "Ebe Hanimlara Ogiitlerim" adli
eserdir. Eserde, yenidogan resiisitasyonu i¢in 6nerilen yontem dil
¢ekmedir ve bu islemi resmeden bir de gorsel bulunur. Burada
yer alan bilgiye gore islem i¢in, dil bir tiilbentle tutulmali ve 16
kez cekilip birakilmalidir®®. Eserde bu isleme ait bir de gorsel
yer alir (Resim 3).

Resim 3: Yenidogan resiisitasyonunda dil ¢ekme (izgder AZ.
Besim Omer, Ebe Hanimlara Ogiitlerim. istanbul: Saglik Bilimleri
Universitesi Tip Tarihi Uygulama ve Arastirma Merkezi Yayini;
2020. s. 32)

6- Ulkemizde modern cerrahinin kurucusu olarak bilinen
Operator Cemil Pasa (Topuzlu) da ameliyat sirasinda solunum
arresti gelisen bir hastasina dil ¢ekme yontemini uygulamigtir®?:

"Operasyon 26 Agustos 1903’te gergeklesti; kloroform verilirken
kardiyak senkop meydana geldi. Hasta Juncker aparati ile en
fazla sekiz gram kloroform almist1.

Hastay1 geri dondiirmek icin 20 dakikadan fazla bir siire boyunca
su islemleri uyguladik: Dili ritmik ¢cekme, yapay solunum, oksijen
inhalasyonu, elektrik uygulama vb. Ama bosunaydi. Sonunda sol
taraftan torakotomi yapip torasik flep uyguladim; perikardi kestim,
kalbi elimin igine aldim ve birka¢ dakika masaj yaptiktan sonra
once birka¢ kasilmanin bagladigini, ardindan kalbin attigini ve
ardindan da radyal nabzi hissettim; bir dakika sonra kalp yeniden
durdu; masaja tekrar basladim. Bu sefer kalp atiglar1 daha giiclii
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bir radyal nabizla yeniden basladi ve ayni sirada perineal yara
bolgesinden ve dilden gergek bir kanamanin bagladigimi gordiik.
Siyanoze haldeki hastanin yiizii neredeyse normale donmiisti ve
birkag yapay solunumdan sonra hasta birkag dakika kendi kendine
nefes almaya ve etrafina bakinmaya baslamisti; ancak kisa siire
sonra solunum durdu ve nabiz da hissedilmez hale geldi."

7- Servet-i Fiinun dergisinin 1900 yilindaki bir sayisinda da
resiisitasyon amaciyla dil ¢gekme yonteminin anlatildig1 bir yazi
bulunmaktadir.

Yazidaki anekdota gore 1898 Haziran’inda Fransa’nin Akdeniz
sahilindeki bir gemiden bir denizci suya diiser. Onu kurtarmak i¢in
denize atlayan gemi kaptani, "en az 10 dakika su altinda" kalmis
olan denizciyi kurtararak karaya g¢ikarir. Kaptanin resiisitasyon
icin bagvurdugu yontem ise, Fransa Tip Akademisi iiyelerinden
olan Doktor Labord’un &énerdigi "dil cekmek ameliyesi"dir. Ug
saat sliren dil ¢ekme islemi sonrasinda geng denizcinin solunumu
ve bilinci geri doner.

Yaziya gore Doktor Labord, bu konudaki bilgisi, kopekler
tizerinde yaptig1 aragtirmalara dayanmaktadir. Labord Buldog
cinsi bir kopege solunumu tiimiiyle durana dek kloroform
koklatmis, pesinden de 15 dakika dil ¢ekerek kopegin hayata
donmesini saglamistir. Bir bagka deneyde de resiisitasyona,
kopegin solunumun durmasindan bes dakika sonra baglanmis,
iki buguk saat siiren dil ¢ekme isleminin ardindan solunum geri
donmiis ve dilin rengi kirmizilagmustir.

Bu arastirmalardan sonra doktor, bu kadar uzun siirebilen dil
¢ekme islemini kolaylastiracak bir cihaz arayisina girmis ve yakin
bir ¢alisma arkadasi ile birlikte otomatik bir cihaz (miiteharrik
bir makine) olan "dil ¢ekme makinesi"ni gelistirmistir. Doktor
Labord, dakikada 120 kez dili ¢gekebilen bu cihaz1 bir kag giinliik
bir siirede "kendi eliyle imal" etmistir.

Bu otomatik cihazin bir baska yarar1 daha vardir ve
kisinin "hakikaten vefat idiib itmedigini anlamak iclin de"
kullanilabilmektedir. Buna gore bes alti saat uygulamadan
sonra eger solunum geri donmemisse Olimin kesinlestigi
sOylenebilmektedir.

SONUC

Kardiyopulmoner resiisitasyon i¢in dil gekme uygulamasi, diinya
tibbinda 19. yiizy1l ortalarindan itibaren basvurulan bir islem
olmustur. Son donem Osmanli tip kaynaklari incelendiginde, bu
yontemin Osmanli Devleti’nde de bilindigi, 6nerildigi ve sahada
da uygulandigi goriilmektedir.

KAYNAKLAR
1. Snow J. On the inhalation of the vapor of ether in surgical
operations: Containing a description of the various stages of
etherization, and a statement of the result of nearly eighty
operations in which ether has been employed in St. George’s
and University college hospitals, London, J. Churchill, 1847.

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

EDITORYAL
TJIR 2024;3(2):39-48

2. Case of death by chloroform; Post-Mortem Examination.
The Ohio Medical and Surgical Journal 1852;4(6):502-6.

3. Hall M. On a new mode of effecting artificial respiration.
Lancet 1856;67(1696):229.

4. Hall M. Asphyxia, its rationale and its remedy. Lancet
1856;67(1702):393-4.

5. Silvester HR. The Marshall Hall method of treatment in
asphyxia. Lancet 1858;72(1841):616.

6. Sims JM. On Nélaton's method of resuscitation from
chloroform narcosis. Br Med J 1874;2(712):239-41.

7. Howard B. Plain rules for restoration of persons apparently
dead from drowning, as taught under the auspices of the
Metropolitan Board of Health of the City of New York. E.B.
Treat and Co., 1869.

8. Heiberg J. A new expedient in administering chloroform.
Med Times Gazette 1874;10:36.

9. Sykes WS. Gags and tongue forceps. Their use and abuse.
Lancet 1935;225(5811):87-8.

10. Howard B. The more usual methods of artificial
respiration. With demonstrations of the "direct method" of the
author. Lancet 1877;110(2815):194-6.

11. Dubarry JJJ. Vincent Laborde et son procédé de
réanimation par traction rythmées de la langue. La survie
neuro-musculaire aprés décapitation. Histoire des Sciences
Médicales 1980;14:77-82.

12. Laborde JV. Le traitement physiologique de la mort: Les
tractions rhythmées de la langue. Felix Alcan, 1894.

13. The Lingual Tractor in SA Supplements. 1900; 49(1276
supp.): 20454.

14. Ahmed Thsan. Servet-i Fiintin 1900;496:19-22. http://
www.servetifunundergisi.com/musahabe-i-fenniye-256/

15. lizgoer AZ. Besim Omer, Nevsal-i Afiyet. 2. Cilt.
Istanbul: Saglik Bilimleri Universitesi T1p Tarihi Uygulama ve
Arastirma Merkezi Yayini; 2020.

16. izgoer AZ. Besim Omer, Nevsal-i Afiyet. 3. Cilt.
Istanbul: Saglik Bilimleri Universitesi T1p Tarihi Uygulama ve
Arastirma Merkezi Yayini; 2020.

17. Anthony R, Dobell C. Theodore Tuffier's attempt at
cardiac resuscitation. Ann Thorac Surg 1993;56(3):583-4.

18. Tuffier T. Anesthésie médullaire chirurgicale par
injection sous-arachnoidienne lombaire de cocaine, technique
et résultats. Semaine Medicale 1900;20:167-9.

19. lizgoer AZ. Besim Omer, Nevsil-i Afiyet. 4. Cilt.
Istanbul: Saglik Bilimleri Universitesi T1p Tarihi Uygulama ve
Arastirma Merkezi Yayini; 2020.

20. izgder AZ. Besim Omer, Ebe Hanimlara Ogiitlerim.
Istanbul: Saglik Bilimleri Universitesi T1p Tarihi Uygulama ve
Arastirma Merkezi Yayini; 2020.

21. Pacha C. Le massage du coeur dans les syncopes
chloroformique. Gazette Medicale d’Orient 1903;21:348-54.
https://archives.saltresearch.org/handle/123456789/129177

Sorumlu Yazar
hvacar@yahoo.com


https://archives.saltresearch.org/handle/123456789/129177

Turkish
Journal of
RESUSCITATION

EDITORIAL
TJR 2024;3(2):39-48

PULLING THE TONGUE IN RESUSCITATION IN OTTOMAN MEDICAL TEXTS

H. Volkan ACAR

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

ORCID ID of the author: 0000-0002-0603-3896

ABSTRACT

Pulling the tongue in cardiopulmonary resuscitation is a treatment
method that was introduced in the second half of the 19th century
and has been used for a long time. Pulling the tongue, which was
widely applied in Europe, especially in France and England, was
also used in our country in the late 19th and early 20th centuries.
Late Ottoman medical texts revealed that there are some examples
of this, such as pulling the tongue, which is a method used in
resuscitation attempts.

Keywords: Resuscitation, tongue, CPR, respiration

INTRODUCTION

The first noticeable and visible finding in patients with
cardiopulmonary arrest is respiratory arrest. It was realized long
after the search for respiratory support that circulation must also
be supported for successful resuscitation. Since respiratory arrest
is recognized immediately, various practices have been used to
keep the airway open and mobilize the thorax to create respiratory
movement. The tongue-pulling method is among them.

Pulling the tongue in cardiopulmonary resuscitation originated in
France and was invented by Jean-Vincent Laborde (1830-1903).
French physiologist Laborde suggested rhythmic traction of the
tongue in dying patients and provided a scientific explanation for
this.

RESUSCITATION AND PULLING THE TONGUE

No information is seen in the medical literature stating that
there was a relationship between tongue and airway obstruction
before the 19th century. The first scientific papers addressing the
importance of pulling the tongue during respiratory arrests began
to be seen from the mid-19th century onwards. Medical literature
shows the following information in this issue in chronological
order:

1847- The paper of Dr. John Snow from the UK, one of the
pioneers of anesthesia, on the subject actually contains indirect
rather than direct statements. In Snow’s work "On the Inhalation
of the Vapor of Ether," published in 1847, it is mentioned that
patients began to snore as anesthesia deepened(1).

1851- Professor Rigaud from France published a case describing
retraction of the tongue for resuscitation in a chloroform-arrest in
a French journal:
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"He was on the point of removing a tumor from the chest of a
female patient. After a few inspirations of chloroform, the pulse
stopped suddenly, and the woman did not give any signs of life.
The chloroform was at once removed, cold water dashed on the
face, and friction was made all over the body. These means, in
about a couple of minutes, produced a few weak pulsations of
the heart, which, however, ceased immediately and were not
accompanied by any respiratory act. Dr. Rigaud now thought of
using the method that had been advocated by Dr. Escalier, passing
his index finger along the dorsum of the patient's tongue, raising
the epiglottis, and drawing the former out of the mouth. This had
the effect of producing an inspiration, which circumstance was
taken advantage of to make the patient inhale ammonia. As soon,
however, as the tongue was lost hold of, it glided back into the
mouth, and respiration ceased again. The same maneuver was
now repeated, but this time, Dr. Rigaud kept the patient's tongue
out of the mouth; the respiration then set in again, and the woman
quickly recovered. The operation was then performed without
chloroform, and Dr. Rigaud considers that Escalier's method
saved the patient." @,

1856- Dr. Marshall Hall stated his opinions in a Letter to the
Editor published in the Lancet Journal in 1856:

"In the supine position, the tongue falls backward and closes
the glottis. All inspiration is, therefore, impossible. In the prone
position, the tongue falls forward and leaves the glottis freely
patent. Inspiration is therefore possible."®.

1856- Hall explained these views in detail in his article titled
"Asphyxia," published in the same journal a month after this letter.
While explaining what should be done to clear the patient’s throat,
Hall stated that the patient should be positioned face down with
one arm under the head. In this way, both the secretions and other
fluids in the patient’s respiratory tract, as well as the tongue, will
come out of the mouth, and the respiratory tract will be open(4).

1858- Dr. H.R. Silvester published his objections to Hall’s method
in a Letter to the Editor sent to Lancet, in which he claimed that
his method allowed more air into the lungs. However, although
the method was different, Silvester also accepted that the tongue
should be pulled out:

"In order to maintain a free entrance of air into the windpipe, we
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draw forward the patient’s tongue and keep it projecting beyond
the lips. If the lower jaw is gently raised, the teeth may be made
to hold the tongue in the required position. Should it be found
necessary, the tongue may be so retained by passing a handkerchief
under the chin and fastening it over the head. In this way "the
tongue is entirely prevented from falling back into the throat."®.

1861- Dr. J. Marion Sims, who is accepted as the father of modern
gynecology, describes in detail a patient who developed respiratory
and circulatory arrest under chloroform anesthesia in an article
published in the British Medical Journal. According to the article,
Sims began resuscitation procedures upon the development of
arrest, gave tenaculum forceps to M. Nelaton, who was on the
surgical team and pulled the patient's tongue out. As a result of
all these interventions, the patient's breathing and circulation
returned®.

1869- Dr. Howard published a book listing what to do to save
drowning people, and in this book, he explained the resuscitation
procedures for drowning people with detailed explanations,
including figures. The work states that the tongue should be pulled
out to prevent airway obstruction”.

1873- A similar incident to the one mentioned above, which
occurred in 1861, occurred in another patient on whom Dr.
Sims performed a cervix uteri resection. Toward the end of the
operation, they noticed that the patient was in respiratory arrest,
and resuscitation attempts were started immediately. In this
patient, the tongue was pulled out with tenaculum forceps, and the
patient's breathing was restored®.

1874- A Norwegian physician, Jacob Heiberg, draws attention to a
point in respiratory and circulatory arrests caused by chloroform.
According to him, in such a case, the tongue is pulled out with a
forceps or a "hook", a method he himself had to apply many times,
in addition to other methods in many institutions.

However, Heiberg also expressed his discomfort with this method.
According to him, pulling the tongue out with forceps can cause
tooth fractures and damage to the tongue. A patient who has
undergone surgery for a simple atheroma or lipoma has difficulty
speaking or swallowing for days due to such complications.
Therefore, Heiberg recommends the method of lifting the lower
jaw up instead of pulling the tongue out with forceps®. However,
despite his and many other authors’ reservations, tongue forceps
remained in use in clinical practice until the 1930s®.

1877- Dr. Howard states that "the most natural way in the world"
for pulling the tongue is to pull the tongue out with the thumb
and index finger. However, in his opinion, an elastic bandage
would be insufficient to keep the tongue out. Therefore, Howard's
suggestion was to hold the tongue between the thumb and index
finger with a dry handkerchief and pull it out from the corner of
the mouth?.
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1892- French physiologist Laborde presented his proposal for the
method of the rhythmic traction of the tongue during resuscitation
to the French Academy of Medicine'".

1894- Laborde explained the physiological mechanism of the
traction of the tongue during resuscitation. In the work titled
"Rhythmic Traction of the Tongue," many resuscitation cases
where clinicians resorted to tongue pulling are described.
Following these cases, Laborde touched on the mechanism
of action behind the success of tongue pulling in resuscitation.
Accordingly, with tongue pulling, sensory stimuli originating
from n. glossopharyngeus, n. laryngealis superior and n. lingualis
are transmitted to the central nervous system, and the descending
motor responses from here are transmitted to n. It stimulates the
phrenic nerve, the nerves of the intercostal muscles, and the facial
nerve. As a result, the diaphragm, intercostal muscles, and the
muscles related to breathing in the face contract!®. Laborde also
added a visual of the tongue-pulling forceps to this work (Figure

1.

Figure 1: Tongue forceps (Laborde JV. Le traitement
physiologique de la mort: Les tractions rhythmées de la langue.
Felix Alcan, 1894., p.182)

Apart from those listed, there are many case reports in the literature
that brought people back to life with the tongue-pulling method.
In fact, when the method became so popular, Dr. Laborde, the
inventor of the method, even had an automatic "lingual tractor"
manufactured to be used in his experiments'®. This device was
discussed in detail in an issue of the Servet-i Fiinun journal
published in the same year, as will be explained below, and was
also introduced to Turkish physicians®,

PULLING THE TONGUE IN OTTOMAN MEDICINE

The tongue-pulling method for resuscitation was also found in late
Ottoman medical texts. This article will include seven examples
on the subject.

Five of the articles stating that pulling out the tongue should be
used in resuscitation cases belong to Besim Omer Pasa (Akali),
and four of them were published in Nevsal-i Afiyet, which Besim
Omer prepared as a medical almanac. Nevsal-i Afiyet (Health
Yearbook) is a work that collects current information on health and
is published in four issues in 1899, 1900, 1904, and 1906 years.
The aim of the work is to serve public health, convey medical
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developments and innovations that took place in the previous
year, and provide information on diseases and health protection
methods and treatments. The work also introduces well-known
local and foreign physicians and newly opened or organized
health institutions.

The fifth example where the tongue-pulling method is suggested
in resuscitation is from Besim Omer Pasa's work titled "My
Advice to Midwives." Of the remaining two sources, one is from
a resuscitation experience of Operator Cemil Pasha (Topuzlu),
and the other is from an anonymous article in the Servet-i Fiinun
journal.

1- This article on drownings is included in the second volume of
Nevsal-i Afiyet, published in 1900. In the first part of the article,
it is recommended that the drowning person's tongue be pulled out
by holding it with a handkerchief:

"All clothes on the chest that prevent breathing should be removed,
and if this process takes a long time, the clothes should be cut
off immediately. Then, after turning the drowning person to the
right with his head slightly forward, after opening his mouth by
inserting a piece of wood, cork, or the end of a cane between his
teeth, after picking his throat with a feather or a finger to facilitate
the expulsion of the remaining water and secretions in his mouth,
it is necessary to catch and pull his tongue with fingers covered
with a handkerchief so that it does not fall back." (Figure 2). The
picture in the work was reproduced from reference 12 in our
article.

Figure 2: Pulling the tongue in drownings (izgder AZ. Besim
Omer, Nevsil-i Afiyet. 2. Cilt. Istanbul: Saglk Bilimleri
Universitesi Tip Tarihi Uygulama ve Arastirma Merkezi Yayni;
2020. p. 790)

The source of the tongue-pulling method is also explained in
the rest of the article. According to this, "in a not-so-distant
time," "Monsieur Laborde," a member of the French Academy of
Medicine, mentioned a method of saving those who had drowned
in water or by having their throats squeezed "by rhythmic traction
and releasing their tongues and repeating this movement sixteen
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times per minute." As understood from the article, this method
suggested by the French physician Laborde was also applied in
the Ottoman Empire, and Besim Omer Pasha even conducted
research on animals on this subject. The person Besim Omer
worked with on this subject was Mekteb-i Tibbiye-i Sahane’s
(Imperial College of Medicine) Professor of Physiology Sakir
Selim Pasha.

The article continues as follows: "The method in question has
now reached a certain maturity. Seven or eight years ago, in the
scientific studies we conducted on six to seven dogs with my
honorable master, Doctor Sakir Beg, Professor of Physiology at
the Mekteb-i Tibbiye-i Sahane, it was possible to save four to five
of the dogs with this method. In summary, the tools and methods
mentioned here should be implemented in the best way, with
patience, and in a strict manner. Because sometimes, staying in
the water for five minutes is enough time for the victim to die, but
in some cases, more than 25% of these patients (who remained
underwater for that long) were saved. We have been able to save
many children who drowned in the uterus and were born as if they
were actually dead by means of "artificial respiration," "pulling
the tongue," and "blowing through a tube inserted into the throat."
Therefore, our behavior is scientific first aid and solidarity, and
our practice is patience and fortitude" %,

2- The second example is in the 3rd volume of Nevsal-i Afiyet,
published in 1904. This article provides information about the
French Dr. Tuffier, who applied the tongue-pulling method.
According to the article, in cases where resuscitation was required,
the tongue-pulling method was also used along with artificial
respiration, electrical stimulation, and other methods:

"Three years ago, the great surgeon Tuffier, seeing that a fainted
patient could not come to with neither artificial respiration,
tongue pulling, electricity nor other stimulation tools, opened
the chest, took the heart in his hand and started to caress it,
squeezing and releasing it regularly. Thanks to this pleasant
rubbing and stimulation, the heart started to function, the stalled
blood circulation and flow got back on track, and even the patient
regained his life to the extent of recognizing the esteemed master
who performed this important surgery on him, but he could not
be kept alive for more than 20-30 minutes because he was too
shaken." (9,

French surgeon Théodore Tuffier (1857-1929) was a physician
who worked in the field of cardiovascular surgery. The techniques
he applied both in animal studies and at the patient's bedside
contributed to advances in cardiopulmonary resuscitation'”.
Tuffier is also known as the inventor of the "Tuffier line", an
imaginary line between the crista iliacae that is used as a guide
during spinal anesthesia'®.

3- In late Ottoman medical works, the retraction of the tongue
method was also recommended for neonatal resuscitation. Among
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the materials that should be kept ready for neonatal resuscitation,
prepared by Besim Omer Pasha, is the tongue forceps. In the text,
this tool is written as "forceps for pulling the tongue":

"The midwife and physician should be prepared for any event
that may occur later. First, a certain amount of ergotine, ether, and
chloroform should be prescribed. In addition, a tube to listen to the
newborn's heart movements, a metal or rubber bladder catheter, a
uterine catheter, an intubation tube (larynx tube) to revive the child
and perform artificial respiration in case of cardiac arrest, forceps,
needles, thread, scissors, scalpels, a cornice syringe, forceps to
stop bleeding, medicated or sterile muslins to plug the vagina and
place a ball if there is a lot of bleeding, and the midwife will not
forget the tools that the doctor should use when necessary. Two or
three very clean, freshly sewn and washed nightgowns, such as a
nightgown, will be prepared for the midwife to wear."9.

4- Another article in Nevsal-i Afiyet is devoted to the
aforementioned French physiologist Dr. Laborde. In the article
in the 4th volume of the work published in 1906, Laborde's short
life story is given:

"Physiologist Laborde

Although he was seventy-three years old, Dr. Laborde, who was a
well-known and famous specialist and who died in Paris in April
of the previous year, went to Paris after his education at Kahver
High School and started his medical education with only his clever
insistence and persistent determination as capital. He completed
his education in 1864, and his graduation thesis on polio was
deemed worthy of an award from the Medical University. Laborde
first started working in Professor Béclard's laboratory and later
was elected director and appointed to the laboratory dedicated
to practical physiology education in the Faculty of Medicine.
Laborde achieved many discoveries and useful scientific research
in physiology in this laboratory.

Laborde, who has rightfully gained fame and come to the fore
with his research and discoveries on the functions of the nervous
system, has also served to advance experimental treatment.
Some of the functions of the brain, brain stem, and medulla
spinalis have emerged through Laborde's studies. One of
Laborde's discoveries, which has rightfully garnered everyone's
astonishment and respect, is that by regularly pulling on the
tongue, those in apparent death can be brought back to life, and
drowned and unconscious children can be saved and revived.
How many drowned and unconscious children have we been able
to save with this treatment method so far?

All of these achievements belong to Laborde. Laborde's work on
the physiology of the nervous system is a valuable reference book
today.

Laborde was a member of the French Academy of Medicine. Until
his last days, he was at the College of Anthropology and worked
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at the Directorate of the Social Sciences Laboratory of the Higher
Education School. Until the day he died, his life was spent in
continuous work. He went far in defending the characteristics he
thought were useful and true and showed great violence in this
regard. He was both a strong scientist and a kind-hearted man who
loved humanity" (9.

5- Another source on this subject is the work "My Advice to
Midwives" written by Besim Omer Pasha for midwives. The
book recommends the method for newborn resuscitation, such
as tongue pulling, and there is also a picture depicting this
procedure. According to the information here, for the procedure,
the tongue should be held with a headscarfand pulled and released
16 times®?. There is also a picture of this procedure in the book
(Figure 3).

Figure 3: Pulling the tongue in neonatal resuscitation (Izgder
AZ. Besim Omer, Ebe Hanimlara Ogiitlerim. Istanbul: Saglhk
Bilimleri Universitesi Tip Tarihi Uygulama ve Arastirma Merkezi
Yayini; 2020. p. 32)

6- Operator Cemil Pasha (Topuzlu), known as the founder of
modern surgery in Turkey, also applied the tongue retraction
method to a patient who developed respiratory arrest during
surgery®:

"The operation took place on August 26, 1903; Cardiac syncope
occurred while chloroform was given.

The patient had taken up to eight grams of chloroform with the
Juncker apparatus. For more than 20 minutes, we performed
the following procedures to return the patient: Rhythmic tongue
pulling, artificial respiration, oxygen inhalation, applying
electricity etc., etc. But it was in vain. Finally, I performed a
left-sided thoracotomy and applied a thoracic flap. I cut the
pericardium, took the heart in my hand, and, after massaging for
a few minutes, first felt a few contractions, then the heartbeat, and
then the radial pulse was felt. A minute later, my heart stopped
again, so I started the massage again. This time, the heartbeat
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resumed with a stronger radial pulse, and at the same time, we
saw real bleeding from the perineal wound site and tongue. The
face of the cyanosed patient had returned to almost normal, and
after several artificial respirations, the patient began to breathe on
his own and look around for a few minutes, but soon the breathing
stopped, and the pulse became impalpable.”

7- There is an article in an issue of the Servet-i Fiinun magazine
in 1900 that describes the tongue-pulling method for resuscitation.
According to the anecdote in the article, in June 1898, a sailor fell
into the water from a ship on the Mediterranean coast of France.
The ship captain, who jumped into the sea to save him, rescued
the sailor who had been underwater for "at least 10 minutes" and
brought him to land. The method the captain used for resuscitation
was the "tongue pulling procedure" recommended by Doctor
Labord, a member of the French Academy of Medicine. After the
tongue-pulling procedure, which lasted three hours, the young
sailor regained his breathing and consciousness.

According to the article, Doctor Labord based his knowledge
on the subject on his research on dogs. Labord made a Bulldog
sniff chloroform until its breathing stopped completely, and then
pulled its tongue for 15 minutes to bring it back to life. In another
experiment, resuscitation was started five minutes after the dog
stopped breathing, and after two and a half hours of tongue
pulling, breathing returned, and the tongue turned red.

After these studies, the doctor began looking for a device that
would facilitate this long tongue-pulling process and, together
with a close colleague, developed an automatic device (a moving
machine) called the "tongue-pulling machine". Dr. Labord
"manufactured" this device, which could pull the tongue 120
times per minute in a few days.

This automatic device has another benefit and can be used "to
determine whether the person is truly dead or not". Accordingly, if
breathing has not returned after five or six hours of application, it
can be said that death is certain¥.

CONCLUSION

The retraction of the tongue for cardiopulmonary resuscitation
has been a procedure used in world medicine since the mid-19th
century. Ottoman medical sources show that this method was also
known, recommended, and applied in the field in the Ottoman
Empire.
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OZET

Amag

Hastanede yatan hastalarda kardiyak arrestin (KA) onlenmesi
icin giincel bilimsel kanitlara dayali resiisitasyon kilavuzlarinin
varligina ragmen, hastaneden taburcu olma orani hala diisiiktiir
(%15-39). Her ne kadar saglik kuruluslarinda kardiyak arrest
miidahale ekipleri mevcut olsa da, potansiyel olarak ilk miidahale
ekibinde yer alabilecek ve sistemi aktif hale getirebilecek
tibbi olmayan personel i¢in de egitim Onem tagimaktadir.
Calismamizda kardiyak arreste miidahale durumunda kalabilecek
hastane personelinin resiisitasyon uygulama becerisinin otomatik
eksternal defibrilatér (OED) kullanimi ile ne diizeyde degisecegini
saptamay1 amagladik.

Yontem

Calismaya daha once hig¢ resiisitasyon egitimi almamis saglik
personeli olan 44 kisi dahil edildi. Biitiin katilimcilara teorik ve
pratik uygulamaya dayali 3 saatlik Temel yasam destegi (TYD)
egitimi European Resuscitation Council (ERC) TYD egitimcisi
olan egitmen tarafindan verildi. Egitimde 1 saat teorik ders ve
2 saat manken iizerinde beceri uygulamasi yapildi. Katilimcilar
manuel defibrilatér kullanilan (Grup MD) ve OED kullanilan
(Grup OED) olmak tizere iki gruba ayrildi. Egitimden ii¢ giin
sonra katilimcilarin TYD becerileri senaryo simiilasyonu ile
degerlendirildi.

Bulgular

Ortalama yas Grup MD 25.5247.59, Grup OED’de 27.23+
9.31 idi. Gruplar arasinda cinsiyet dagilimi ve egitim
diizeyleri agisindan fark yoktu. Iki grup arasinda sok
uygulama siiresi agisindan istatiksel farklilik mevcut olup sok
uygulama siiresi Grup OED’de 48 (35-68.5) sn, Grup MD’de
98 (74-108) sn idi. Gruplar arasinda basarili sok uygulama
oraninda farklilik mevcut olup OED grubunda sok uygulama
basarist MD grubundan daha yiiksekti (p<0.05)

Sonug¢

Calismamizda basitlestirilmis TYD egitim kursundan sonra
uygulayicilarin temel yasam destegi basamaklart uygulama
becerilerinin her iki grupta da yiliksek oldugu ancak sok
uygulamada OED kullanan grubun daha basarili oldugu
bulunmustur. Sonug olarak ¢alismamiz, katilimcilarin KPR ve
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defibrilator 6zellikle OED kullanimina yonelik tutumlarini ve
KPR kalitesini artirdigt i¢in, bu egitimlerin tibbi kurumlarda
saglik calisant olmayan personel icin de dikkate alinmasi
gerektigini distindiirmektedir.

Anahtar kelimeler: Hastane i¢i arrest, kardiyak arrest,
kardiyopulmoner resusitasyon, otomatik eksternal defibrilator

ABSTRACT

Objective

Introduction: Despite the existence of resuscitation guidelines
based on current scientific evidence for the prevention of cardiac
arrest (CA) during hospitalization, the rate of discharge from
the hospital is still low (15-39%). Although there are cardiac
arrest response teams in healthcare institutions, training is still
important for non-medical personnel who may be included in the
first response team. In our study, we aimed to determine how
the resuscitation application skills of hospital personnel who may
be involved in CA intervention will change with the use of an
automated external defibrillator (AED).

Method

44 non-medical personnel who had never received resuscitation
training before were included in the study. All participants
were given a 3-hour basic life support (BLS) training based
on theoretical and practical application by a trainer who is a
European Resuscitation Council (ERC) BLS trainer. During the
training, 1 hour of theoretical lecture and 2 hours of skill practice
on a mannequin were performed. Three days after the training,
the participants' BLS skills were evaluated with a scenario
simulation.

Results

The mean age was 25.52+7.59 in Group MD and 27.23+£9.31 in
Group AED. There was no difference between the groups in
terms of gender distribution and education levels. There was a
statistical difference between the two groups in terms of shock
application time, and the shock application time was 48 (35-68.5)
seconds in Group AED and 98 (74-108) seconds in Group MD.
There was a difference in the rate of successful shock application
between the groups, and the success of shock application in the
AED group was higher than in the MD group (p<0.05).
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Conclusion

It was found that after the simplified BLS training course, the
practitioners' skills in applying basic life support steps were
high in both groups, but the group using the AED was more
successful in shock application in our study.In conclusion, our
study suggests that since it improves the participants' attitudes
towards cardiopulmonary resuscitation (CPR) and defibrillator
usage, especially AED usage, and the quality of CPR, these
trainings should be considered for non-healthcare personnel in
medical institutions.

Keywords: In hospital arrest, cardiac arrest, cardiopulmonary
resuscitation, automated external defibrillator

GIRIiS

Hastane ici kardiyak arrest (KA) insidansi 0.66 to 3.8/1000
arasinda degismektedir®. Hastanede kalig sirasinda KA’in
onlenmesine yonelik mevcut bilimsel kanitlara dayanan KA
resiisitasyon kilavuzlar1 varligina ragmen spontan dolagimin geri
doniisii (SDGD) saglanan hastalarin oran1 %49 ile %67 arasinda
degismektedir. Hastaneden taburcu olma orani da halen diistiktiir
(%15-39)®,

Gozlemsel c¢alismalar, ventrikiiler fibrilasyon ve ventrikiiler
tasikardinin (VF/VT) ani KA’in altinda yatan birincil
aritmiler oldugunu gostermektedir. Her iki aritmi tipi i¢in de
hayatta kalmanin ana belirleyicisi, resiisitasyon baslangict ile
defibrilasyonun sonlandirilmasi arasindaki siiredir. Hayatta
kalma sanst her 1 dakika gecikmeicin %10 oraninda azalmaktadir.
Glinlimiizde, erken defibrilasyon modern kardiyak arrest
yonetiminin temel tagi olmaya devam etmekte ve KA miidahale
ekiplerinin en 6nemli uygulamalari arasinda yer almaktadir®".

Bu nedenle VT/VF'yi tanimlamak ve kullaniciya ne zaman
sok vermesi gerektigini bildirmek lizere tasarlanmis otomatik
eksternal defibrilatorler (OED'ler) temel yasam destegi (TYD)
uygulamalarinin ana yapi taglari arasinda yer almaktadir®.
Bu cihazlar, saglik caligani olmayan kurtaricilarin da sok
uygulanabilir ritimleri saglik calisanlar1 gelmeden once
sonlandirmasina  olanak  tamimaktadir. Bu  yaklasimla
defibrilasyona kadar gecen siire kisaltilabilir ve se¢ilen durumda
mortalitede dnemli bir azalma saglanabilir.

Bu sonuglar 6zellikle hastane digt KA yonetimi i¢in, OED'lerin
(ucaklar, havaalanlari, metro, vb) halka agik yerlerde
bulunmasina ve kullanilmasina Onciilik etmistir. Ancak
OED’ler sadece hastane dis1t KA‘ler degil ayn1 zamanda hastane
ici KA yonetiminin de bir pargasit olup defibrilasyon siiresini
kisaltmaktir.  Ozelikle hastane igindeki uzak lokasyonlarda
OED kullanmak miimkiin olan en hizli sok uygulanmasini
garanti etmektir. Bu nedenle her ne kadar OED'ler geleneksel
olarak meslekten olmayan uygulayicilar tarafindan kullaniliyor
olsa da, saglik hizmeti verilen ortamlarda kullanim1 da giderek
artmaktadir®>).
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Her ne kadar saglik kuruluslarinda kardiyak arrest miidahale
ekipleri mevcut olsa da, potansiyel olarak ilk miidahale ekibinde
yer alabilecek ve sistemi aktif hale getirebilecek tibbi olmayan
personel i¢in de egitim dnem tasimaktadir.

Calismamizda KA’ya miidahale durumunda kalabilecek hastane
personelinin resiisitasyon uygulama becerisinin OED kullanimi
ile ne diizeyde degisecegini saptamay1 amagladik.

YONTEM

Mersin Universitesi etik kurulundan (14-01-2016 tarih 2016/6
sayili karar) onay alindiktan Mersin Universitesi Tip Fakiiltesi
Egitim ve Arastirma Hastanesi’nde ¢alisan ve daha once hig
resilisitasyon egitimi almamis saglik personeli 44 kisi caligmaya
dahil edildi. Calisma prospektif, gézlemsel olarak planlandi.
Resiisitasyon ile ilgili egitim almis kisiler ¢alisma dist birakildi.
Katilimeilarin yas, cinsiyet, egitim diizeyleri ve saglik kurumunda
calisma siireleri kaydedildi.

Katilimcilar rastgele Grup 1 manuel defibrilator (Grup MD) Grup
2 OED (Grup OED) olarak iki gruba ayrildi. Biitiin katilimcilara
teorik ve pratik uygulamaya dayali 3 saatlik TYD egitimi European
Resuscitation Council (ERC) TYD egitimcisi olan egitmen
tarafindan verildi. Egitimde 1 saat teorik ders ve 2 saat manken
tizerinde kardiyak arrest senaryosu ile beceri uygulamasi yapildi.
Egitim sirasinda hem OED hem de manuel defibrilator tanitildi ve
katilimeilarin uygulamali olarak bu beceriyi edinmeleri saglandi.
Bu calisma igin bir egitim OED'si kullanildi. Klasik manuel
defibrilator soku simiile ederken elektrik akimi iletmeyecek
sekilde ayarlandi. Cihazlar diger agilardan gercek klinik cihazlara
benziyordu. Manuel defibrilatorde defibrilasyon igin kasik
kullanilirken OED’de yapiskan pedler kullanildi.

KPR, temel yasam destegi uygulanmasina uygun ve olglim
yapilabilen (kompresyon derinligi-kompresyon uygulama yeri,
kompresyon hizinin 06lgiilebildigi) manken (Resusci Anne
Simiilator) {izerinde gerceklestirildi. Egitimden ii¢ giin sonra
katilimcilarin TYD becerileri KA senaryo simiilasyonu ile
degerlendirildi.

Senaryo ve hazirhk:

Manken radyoloji tlinitesine yerlestirildi. Katilimcilara hastanin
60 yasinda oldugu ve radyolojik goriintiileme i¢in beklerken
aniden kardiyak arrest gelistigi bilgisi verildi. Katilimcilar,
manuel defibrilator kullanilan (Grup MD) ve otomatik eksternal
defibrilardr kullanilan (Grup OED) olmak iizere iki gruba
ayrildi. Tk KA ritmi ventrikiiler fibrilasyon (VF) olan hastada
defibrilasyon islemi i¢in Grup MD’ye manuel klasik defibrilator,
Grup OED’ye OED kullanmalart gerektigi belirtildi. Klasik
manuel defibrilatdr uygulayan gruba KA ritminin VF oldugu
acikea ifade edildi.

Uygulayicilarin - TYD  (kardiyak kompresyona baslama
zamani, yardim ¢agirma, kompresyon yerini dogru belirleme,
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kompresyon derinligi, kompresyon hizi) ve resusitasyona
baslama ile ilk defibrilasyon uygulanmasina kadar gegen siire
gozlemci tarafindan olgiilerek kayit altina alindi. Defibrilasyon
basarist degerlendirilirken defibrilatdr kasiklari veya pedlerin
dogru yerlestirilmesi, ylizey temasinin tam saglanmasi ve dogru
sok enerjisi ayarlanmasi kriter olarak belirlendi.

Istatiksel analiz:

Istatistiksel analizler MedCalc versiyon 19.6.3 (MedCalc
Software, Ostend, Belgium) kullanilarak yapildi. Normal
dagilima sahip olan olan degiskenler ortalama + standart
sapmayla, normal dagilima sahip olmayan degiskenler medyan
(¢eyreklik) kullanilarak ifade edildi. Normal dagilima uyan
degiskenlerin analizi i¢cin T-test, normal dagilima uymayan
degigkenlerin analizi icin Mann Whitney U testi kullanildi.
[statistiksel analizlerin degerlendirilmesinde p<0,05 diizeyi
anlamli kabul edildi.

BULGULAR

Calismaya katilanlar Grup MD’de 13 kadin 10 erkek toplam
23 kisi, Grup OED’de 13 kadin 8 erkek toplam 44 kisi idi.
Ortalama yas Grup MD’de 25.52+7.59, Grup OED’de 27.23+
9.31 idi. Egitim diizeyleri lise ve yiiksekokul diizeyinde olup
gruplar arasinda istatiksel fark yoktu.

Katilimeilarin temel yasam destegi beceri basari oranlart Tablo
I’de goriilmektedir.

Tablo 1: Katilimcilarin Temel Yasam Destegi beceri basari
oranlari
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Grup MD Grup OED P
(n=23) (n=21)
Yardim Cagirma 10 (%43.5) 4 (%19) 0.082
Dogru sok uygulama 11 (%47.8) 18 (85.7) 0.008*
Kompresyon yeri 20 (%87) 20(%90.5) 0.712
Kompresyon derinligi 20 (%87) 15 (%71.4) 0.200
Kompresyon hizi 21 (%91.3) 19(%95) 0.631

p*: Her iki grup arasinda istatiksel anlamli fark vardw, p<0.05; MD:
Manuel defibrilatér; OED: Otomatik eksternal defibrilarér

Tablo 2: Katilimeilarin TYD baslama ve sok uygulama siireleri

Grup Grup P
MD(n=23) | OED(n=21)
TYD baglama siiresi(sn) 26+12.06 19.47+11.92 0.079
(orttstd dev)
Sok uygulama siiresi 98 [74-108] | 48[35-68.5] <0.001*
(sn) Med[Q1-Q3]

p* Her iki grup arasinda istatiksel anlaml fark vardir, p<0.05; TYD:
Temel yasam destegi; MD: Manuel defibrilatér, OED: Otomatik

eksternal defibrilator
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ki grup arasinda sok uygulama siiresi acisindan istatiksel
farklilik mevcut olup sok uygulama siiresi Grup OED’de 48 (35-
68.5) saniye, Grup MD’de 98 (74-108) saniye idi.

Gruplar arasinda basarili sok uygulama oraninda farklilik mevcut
olup OED grubunda sok uygulama basarist MD grubundan daha
yiksekti (p<0.05) (Tablo 1)

TARTISMA
Calismamizda basitlestirilmis TYD egitim kursundan sonra
uygulayicilarin temel yasam destegi basamaklari uygulama
becerilerinin her iki grupta da yiiksek oldugu ancak sok
uygulamada OED kullanan grubun daha basarili oldugu
bulunmustur.

KA’ya tanik olanlar tarafindan kardiyopulmoner resiisitasyona
(KPR) baslama hastalarin hayatta kalma oranlarini iyilestirmek
i¢cin ¢ok Oonemlidir. Hastanede KA sonrasi hastaneden taburcu
olma oranlar1 hala %15 ila %20 civarinda degismektedir®.

Ozellikle biiyiik bir hastanede galisan tibbi olmayan personel,
bazi durumlarda KPR’ye ihtiya¢ duyan hastalara ilk miidahale
eden kisi olabilir. Son zamanlarda yapilan deneysel ve klinik
arastirmalar, KA’ya tanik olanlar tarafindan baslatilan sadece
kompresyon uygulamanin en az geleneksel KPR kadar etkili
oldugunu desteklemektedir®. Calismamizda 3 saatlik egitim
sonunda katilimcilara etkin kompresyon uygulama becerisi
kazandirilmigtir.  Basitlestirilmis KPR egitimi sonrasinda
katilimcilarda goriilen KPR kalitesindeki iyilesme, hastanemizde
hastane i¢i kardiyak arrest gelisen hastalarin prognozunda
iyilesmeye yol acabilir.

Cogu KA efektif sok uygulamasi ile kurtarilabilir. OED'in hem
hastane disi hem de hastane igi kardiyak arrestlerde "yasam
kurtarma zincirinde" uygulanmasi 6nem tasimaktadir. Bunun
da saglanabilmesi i¢in, saglik personeli olmayan kurtaricilarin
da OED'yi hizli ve etkili bir sekilde kullanabilmesi gerekir.
Vincent ve arkadaslarinin yaptigi OED uygulama becerisinin
degerlendirildigi calismada uygulayicilarin biiyiik bir yiizdesinin
basar1 ile sok uygulayabildigi gosterilmistir. Bu sonug¢ benzer
calismalarda da rapor edilmistir. Bizim sonuglarimizda literatiir
ile uyumlu olup egitim sonunda hem uygulama siiresi hem de
dogru uygulama basarisi agisindan olumlu sonug elde edilmigtir™.

OED'ler ritim tanimada tekrarlanabilir derecede yiiksek
dogruluk elde ederek insan performansindaki degiskenligi
ortadan kaldirmakta ve defibrilasyon yapilmasina daha hizli
ulasmay1 saglamaktadirlar. Calisgmamizda MD grubuna VF
oldugu bilgisi agikca ifade edilmesine ragmen OED grubuna gore
sok uygulama siireleri agisindan iki grup arasinda fark olmustur.
Bunun OED kullaniminin manuel defibrilatér kullanimina gore
ozellikle saglik personeli olmayan kisiler tarafindan daha kolay
ogrenilebilir ve uygulanabilir olmasina bagliyoruz.
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Uluslararasi olarak acil miidahale sistemleri, OED'yi tek basina
bir defibrilasyon stratejisi olarak veya manuel defibrilasyon
moduyla kombinasyon halinde kullanmaktadir. Calismalar
OED’nin, manuel defibrilasyonla karsilagtirildiginda daha kisa
defibrilasyon siirelerine ulasildigini gostermektedir®. Calisma
sonucunda katilimcilarimiz daha hizli defibrilasyon uygulamasi
gergeklestirmislerdir.

Resiisitasyon  kilavuzlar, minimum zaman gecikmesiyle
erken sok uygulamasinin 6nemini vurgulamaktadir. Ventrikiil
fibrilasyonuna bagli hastane disi kardiyak arrest durumunda
cevredekiler tarafindan yapilan hizli defibrilasyonun hayatta
kalma oranini arttirdignr gosterilmistir. En yiliksek hayatta
kalma oranlari, kollaps ile defibrilasyon arasindaki siirenin
ti¢ dakikadan az oldugu durumlarda elde edilmistir. Hastane
oncesi ¢alismalardan elde edilen bu bulgular hastane ortamina
da uygulanmistir ve bu nedenle mevcut kilavuzlar, hastanelerde
ti¢c dakika i¢inde sok verilmesine izin verecek sekilde OED'lerin
saglanmasin1  Oonermektedir”®. Bu Oneriler kesin sonug
verilerinden ziyade daha ¢ok varsayimlara dayanmaktadir.
Calismamizda OED grubunda sok uygulanma siiresinin kisa
ve uygulamanin basarili olmast bu varsayimlar1 desteklemekte
ve hastanelerde soka kadar gecen siirenin kisaltilmasini
saglayabilecegini desteklemektedir.

Saglik profesyoneli olmayan kisilerin OED kullanimini igeren
¢aligmalarin ¢ogunlugu, cihazin genel ¢aligmasina ve bir sokun ne
kadar hizliverilebilecegine odaklanmaktadir. Oysa calismamizda
MD ve OED uygulamalarimi karsilagtirdik. Egitimli ambulans
personeli ile yapilan benzer bir ¢alismada bulgularimizin aksine
MD daha kisa siirede uygulanmis ancak %12 oraninda uygunsuz
uygulama gergeklestirilmistir®. Calismamizda OED ile MD‘e
gore daha uygun ve basarili uygulama gergeklestirilmistir.

Gogiis kompresyonu ve OED kullaniminda teorik ve uygulamay1
birlestiren basitlestirilmis 45 dakikalik bir KPR egitim
programinin, bir tniversite hastanesinde ¢alisan resusitasyon
egitimi almamis personelin KPR kalitesini, ve OED kullanimina
yonelik tutumunu iyilestirdigini gostermistir. Calismamizda
1 saat teorik 2 saat uygulama olmak tizere 3 saatlik bir egitim
uygulanmis ve her iki grupta da KPR becerisinde iyilesme
saglanmistir. Sadece KPR becerisi degil defibrilatér (hem MD
hem OED) kullanim1 konusunda da iyilesme saglanmistir. Bu
sonuglar klinik sonuglar ile desteklendiginde daha da anlam
kazanacaktir diye diisiinmekteyiz.

Hastane i¢i KA olgularinda OED’nin sag kalim {izerine etkisi
ile ilgili farkl bilimsel gorisler vardir. 204 hastanede, hastane
ici kardiyak arrest sonrasi 11.695 hastay1 igeren genis bir kohort
caligmasi, OED kullanimi ile hayatta kalma arasindaki iligkiyi
degerlendirmis ve hayatta kalma oraninda herhangi bir iyilesme
bulamamistir. Ote yandan Spearpoint ve arkadaslar1, hastane ici
KA ‘de OED uygulamasinin hayatta kalma oraninda iyilesmeye
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yol agtigini géstermislerdir. Calismamizin Yapilacak hastane igi
KA arrest istatistiklerinin analizi ger¢ek anlamda iyilesme olup
olmadigi hipotezinin kanitlanmasina yardim edecektir.

Calismanin kisithkhiklar::

Calismamizdaki kisitliliklarin basinda orneklem biiytkligi
hesaplanmamis olmasi gelmektedir. Kisitli sayida saglik ¢alisani
ile gerceklestirildigi icin 6rneklem bilyiikligii hesaplanmamis
olup kriterlere uyan tiim goniilliiler ¢alismaya dahil edilerek bir
pilot galigma tasarlanmustir. Ikinci kisithilik bir grupta klasik
defibrilator kasiklari, digerinde ise yapigkan pedler kullanilmig
olmasidir. Klasik defibrilatdrde siklikla kasiklarin kullanilmasi
nedeniyle boyle bir uygulama yapilmis olup degerlendirme
kriterleri her iki grup i¢in benzer tutulmustur.

SONUC

Katilimcilarin KPR ve defibrilator, 6zellikle OED, kullanimina
yonelik tutumlarini ve KPR kalitesini iyilestirdigi igin, bu
egitimlerin tibbi kurumlarda saglik calisani olmayan personel
icinde dikkate alinmasi gerektigini diisiindiirmektedir. Ayrica
erken defibrilasyon uygulama sag kalimin iyilesmesiyle iliskili
oldugundan, sok uygulanabilir ritim riski yiiksek olan hastalarin
bulundugu hastane alanlarinda o&zellikle OED'lerin mevcut
olmasinin hastane i¢i KA’larda basar1 oranini yiikseltecegini,
ancak bunun desteklenmesi i¢in OED kullanimi1 hastane igi
sag kalim oranlarinin degerlendirildigi istatiksel analizlere
gereksinim oldugunu diisiinmekteyiz.
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ABSTRACT

Objective

Introduction: Despite the existence of resuscitation guidelines
based on current scientific evidence for the prevention of cardiac
arrest (CA) during hospitalization, the rate of discharge from
the hospital is still low (15-39%). Although there are cardiac
arrest response teams in healthcare institutions, training is still
important for non-medical personnel who may be included in the
first response team. In our study, we aimed to determine to what
extent the resuscitation application skills of hospital personnel
who may be involved in CA intervention will change with the use
of an automated external defibrillator (AED).

Method

44 non-medical personnel who had never received resuscitation
training before were included in the study. All participants
were given a 3-hour basic life support (BLS) training based
on theoretical and practical application by a trainer who is a
European Resuscitation Council (ERC) BLS trainer. During the
training, 1 hour of theoretical lecture and 2 hours of skill practice
on a mannequin were performed. Three days after the training,
the participants’ BLS skills were evaluated with a scenario
simulation.

Results

The mean age was 25.52+7.59 in Group MD and 27.23£9.31 in
Group AED. There was no difference between the groups in
terms of gender distribution and education levels. There was a
statistical difference between the two groups in terms of shock
application time, and the shock application time was 48 (35-68.5)
seconds in Group AED and 98 (74-108) seconds in Group MD.
There was a difference in the rate of successful shock application
between the groups, and the success of shock application in the
AED group was higher than in the MD group (p<0.05).

Conclusion

It was found that after the simplified BLS training course, the
practitioners' skills in applying basic life support steps were
high in both groups, but the group using the AED was more
successful in shock application in our study. In conclusion, our
study suggests that since it improves the participants' attitudes
towards cardiopulmonary resuscitation (CPR) and defibrillator
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use, especially AED use, and the quality of CPR, these trainings
should be considered for non-healthcare personnel in medical
institutions.

Keywords: In hospital arrest, cardiac arrest, cardiopulmonary
resuscitation, automated external defibrillator

INTRODUCTION

The incidence of in-hospital cardiac arrest (CA) varies between
0.66 and 3.8/10001". Despite the existence of CA resuscitation
guidelines based on current scientific evidence for the prevention
of CA during hospitalization, the proportion of patients achieving
return of spontaneous circulation (ROSC) varies between
49% and 67%. The rate of discharge from hospital is still low
(15-39%)@.

Observational studies suggest that ventricular fibrillation and
ventricular tachycardia (VF/VT) are the primary arrhythmias
underlying sudden CA. The main determinant of survival for both
types of arrhythmia is the time between the start of resuscitation
and the termination of defibrillation. The chance of survival
decreases by 10% for every 1-minute delay.

Actually, early defibrillation remains the cornerstone of modern
cardiac arrest management and is among the most important
practices of cardiac arrest responders .

Therefore, automated external defibrillators (AEDs), designed
to identify VT/VF and inform the user when to deliver a shock,
are among the main building blocks of basic life support (BLS)
practices®. These devices allow non-medical rescuers to terminate
shockable rhythms before healthcare professionals arrive. With
this approach, the time to defibrillation can be shortened, and, in
selected cases, a significant reduction in mortality can be achieved.

These results have led to the availability and use of AEDs in
public places (airplanes, airports, subways, etc.), especially for
out-of-hospital CA management. However, AEDs are not only for
out-of-hospital CA but also a part of in-hospital CA management
and shorten the defibrillation time. Using an AED, especially in
remote locations within the hospital, ensures the fastest possible
shock delivery. Therefore, although AEDs have traditionally
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been used by lay practitioners, their use in healthcare settings is
increasing™,

Although cardiac arrest response teams are available in healthcare
facilities, training is still important for non-medical personnel who
could potentially be a part of the first response team and activate
the system.

In our study, we aimed to determine to what extent the resuscitation
application skills of hospital personnel who may need to intervene
in CA will change with the use of AED.

METHOD

After receiving approval from the Mersin University ethics
committee (decision numbered 2016/6 dated 14-01-2016), 44
healthcare personnel working at Mersin University Faculty of
Medicine Training and Research Hospital who had never received
resuscitation training before were included in the study. The study
was planned as prospective and observational. Individuals who
had received training in resuscitation were excluded from the
study. Participants' age, gender, education level, and length of
service at the health institution were recorded.

Participants were randomly divided into two groups: Group
1 manual defibrillator (Group MD) and Group 2 AED (Group
AED). All participants received a 3-hour BLS training based
on theoretical and practical practices by a BLS trainer of the
European Resuscitation Council (ERC). The training included
1 hour of theoretical lecture and 2 hours of skill practice with
a cardiac arrest scenario on a mannequin. During the training,
both the AED and the manual defibrillator were introduced,
and the participants were provided with practical experience in
acquiring this skill. An “educational AED” was used for this
study. The conventional manual defibrillator is set not to deliver
electrical current while simulating a shock. The devices were
otherwise similar to actual clinical devices. While paddles were
used for defibrillation in the manual defibrillator, adhesive pads
were used in the AED.

CPR was performed on a manikin (Resusci Anne Simulator) which
was suitable for basic life support and measurements could be
done (compression depth, compression application location, and
measurements could be done (compression depth, compression
application location, and compression rate could be measured).
Three days after the training, participants' BLS skills were
evaluated with a CA scenario simulation.

Scenario and preparation:

The mannequin was placed in the radiology unit. Participants
were informed that the patient was 60 years old and that cardiac
arrest suddenly occurred while waiting for radiologic imaging.
Participants were divided into two groups: manual defibrillator
(Group MD) and automatic external defibrillator (Group AED).
In patients whose first CA rhythm was ventricular fibrillation
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(VF), it was stated that Group MD should use a manual classical
defibrillator and Group AED should use an AED for defibrillation.
It was clearly stated to the practitioners in the MD group that the
CA rhythm was VF during scenario.

The practitioners' CPR (time to start cardiac compressions,
calling for help, determining the compression location correctly,
compression depth, compression rate) and first defibrillation times
were measured and recorded by the observer. When evaluating
defibrillation success, correct placement of defibrillator paddles
or pads, ensuring full surface contact, and setting the correct shock
energy were determined as criteria.

Statistical analysis:

Statistical analyses were performed using MedCalc version 19.6.3
(MedCalc Software, Ostend, Belgium). Variables with normal
distribution were expressed using mean + standard deviation,
and variables without normal distribution were expressed using
median (quartile). T-test was used for the analysis of variables that
conformed to a normal distribution, and Mann Whitney U test was
used for the analysis of variables that did not conform to a normal
distribution. In the evaluation of statistical analyses, the p <0.05
level was considered significant.

RESULTS

Participants in the study were 23 people (13 females and 10
males) in Group MD and 44 people (13 females and 8 males) in
Group AED. The mean age was 25.52+7.59 in Group MD and
27.2349.31 in Group AED. Education levels were high school and
college level, and there was no statistical difference between the
groups.

Participants' basic life support skill success rates are shown in
Table 1.

Table 1: Participants' Basic Life Support skill success rates

Group MD | Group OED p
(n=23) (n=21)
Call for Help 10 (%43.5) 4 (%19) 0.082
Correct defibrillation 11 (%47.8) 18 (85.7) 0.008*
Compression location 20 (%87) 20(%90.5) 0.712
Depth of compression 20 (%87) 15 (%71.4) 0.200
Compression rate 21 (%91.3) 19(%95) 0.631
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Table 2: Participants’ BLS initiation and defibrillation times

Group Group P
MDn=23) | OED(n=21)
BLS start time (s) 26+12.06 19.47+11.92 0.079
(medstd dev)
Defibrillation time (s) 98 [74-108] | 48[35-68.5] <0.001*
Med[Q1-Q3]

p*: There is a statistically significant difference between both groups,
p<0.05; MD: Manuel defibrillator;, OED: automatic external defibrillator

There was a statistical difference between the two groups
regarding defibrillation time; the defibrillation time was 48 (35-
68.5) seconds in Group AED and 98 (74-108) seconds in Group
MD.

There was a difference in the rate of successful defibrillation
between the groups, and the success rate of defibrillation was
higher in the AED group than in the MD group (p<0.05) (Table 1).

DISCUSSION

In our study, it was found that after the simplified BLS training
course, the practitioners' skills in practicing basic life support
steps were high in both groups, but the group using AED was
more successful in delivering shock.

Initiation of cardiopulmonary resuscitation (CPR) by bystanders
to CA is crucial to improving patient survival rates. Hospital
discharge rates after in-hospital CA still range around 15% to
20%(1). Non-medical personnel, especially those working in
a large hospital, may in some cases be the first to respond to
patients who need CPR. Recent experimental and clinical research
supports that compression-only CPR initiated by bystanders is at
least as effective as conventional CPR (6). In our study, at the end
of the 3-hour training, the participants were given the ability to
perform effective compression. The improvement in CPR quality
seen in participants after simplified CPR training may lead to an
improvement in the prognosis of patients with in-hospital cardiac
arrest in our hospital.

Most CA patients can be saved with effective shock delivery. It
is important to apply the AED in the “chain of survival” in both
out-of-hospital and in-hospital cardiac arrests. For this to be
achieved, rescuers who are not medical personnel must be able
to use the AED quickly and effectively. In the study conducted by
Vincent et al., which evaluated AED practice skills, it was shown
that a large percentage of the operators were able to deliver shock
successfully. This result has also been reported in similar studies.
Our results are consistent with the literature, and a positive result
was obtained at the end of the training in terms of both practice
time and success of correct performance.

AEDs achieve repeatable high accuracy in rhythm recognition,
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eliminating variability in human performance and enabling faster
access to defibrillation. In our study, although it was clearly
stated that there was VF in the MD group, there was a difference
between the two groups regarding shock delivery times compared
to the AED group. We attribute this to the fact that the use of
AED can be learned and applied more easily, especially by people
who are not healthcare personnel, compared to the use of manual
defibrillators.

Internationally, emergency response systems use the AED as a
stand-alone defibrillation strategy or in combination with a manual
defibrillation mode. Studies have shown that AEDs achieve faster
defibrillation times compared to manual defibrillation®. As a
result of the study, our participants performed defibrillation faster.
Resuscitation guidelines emphasize the importance of early shock
delivery with minimal time delay. In the event of out-of-hospital
cardiac arrest due to ventricular fibrillation, rapid defibrillation
by bystanders has been shown to increase survival. The highest
survival rates were achieved when the time from collapse to
defibrillation was less than three minutes. These findings from
prehospital studies have also been applied to the hospital setting,
and therefore current guidelines recommend that AEDs be provided
in hospitals that allow shock delivery within three minutes 7.
These recommendations are based more on assumptions than on
definitive outcome data. In our study, the short duration of shock
delivery in the AED group and the success of the practice support
these assumptions and the fact that it can shorten the time until
shock in hospitals.

Most studies involving AED use by non-healthcare professionals
focus on the overall operation of the device and how quickly a
shock can be delivered. However, in our study, we compared MD
and AED performances. In a similar study conducted with trained
ambulance personnel, contrary to our findings, MD was performed
in a shorter time, but inappropriate practice was performed at a
rate of 12% ©. In our study, a more appropriate and successful
performance was achieved with AED compared to MD.

A simplified 45-minute CPR training program combining theory
and skill practice in chest compressions and AED use has been
shown to improve the quality of CPR and attitudes toward AED
use among medical personnel without CPR training and working
in a university hospital. In our study, a 3-hour training was applied,
1 hour theoretical and 2 hours practical, and improvement in CPR
skills was achieved in both groups. Improvements have been
made not only in CPR skills but also in the use of defibrillators
(both MD and AED). We believe these results will become more
meaningful when supported by clinical results.

There are different scientific opinions regarding the effect of AED
on survival in in-hospital CA cases. A large cohort study of 11,695
patients after in-hospital cardiac arrest in 204 hospitals evaluated
the association between AED use and survival and found no
improvement in survival. On the other hand, Spearpoint et al.
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showed that the application of AED in in-hospital CA leads to
an improvement in survival rate. The analysis of in-hospital CA
arrest statistics will help prove the hypothesis of whether there is
real recovery.

Limitations of the study:

The main limitation of our study is that the sample size was not
calculated. Since it was conducted with a limited number of
healthcare workers, the sample size was not calculated, and a pilot
study was designed to include all volunteers who met the criteria.
The second limitation is that classic defibrillator paddles were
used in one group, and adhesive pads were used in the other. Such
an application was made because of the frequent use of paddles in
classic defibrillators, and the evaluation criteria were kept similar
for both groups.

In conclusion, our study suggests that these trainings should be
considered for non-healthcare personnel in medical institutions,
as they improve the participants' attitudes towards CPR and
defibrillator use, especially AED, and the quality of CPR. In
addition, since early defibrillation is associated with improved
survival, we believe that the availability of AEDs, especially in
hospital areas where patients with high risk of shockable rhythms
are present, will increase the success rate in in-hospital CAs, but
statistical analyses evaluating in-hospital survival rates of AED
use are needed to support this.
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OZET

Amacg

Mavi Kod uygulamalarinin kayitlarinin eksiksiz yapilmasi ve
takibi hem hastane kalite standartlar1 geregi hem de anestezi
hekimlerinin yasal sorumlulugu acisindan ¢ok onemlidir. Bu
calismanin amaci, mavi kod uygulamalarinin elektronik veri
tabani iizerinden degerlendirilmesidir. Birincil amag; mavi kod
cagrt nedenleri ve nerelerden cagri yapildig: ile ilgili bilgileri
degerlendirerek hastanemizde mavi kod c¢agrilarinin demografik
verilerinin belirlenmesidir. Tkincil amag; kardiyopulmoner arrest
ile iliskili olabilecek faktorleri tespit edebilmektir.

Yontem

Bu calismada, bir iiniversite hastanesinde Ocak 2021 ve Ocak
2023 tarihleri arasindaki 2 yil siiresince olan mavi kod ¢agrilari
ve uygulamalar1 (kayitlarda yer alan 474 hastada) retrospektif
olarak degerlendirilmistir. Mavi kod c¢agrilarinin demografik
verileri ve restisitasyon ile iliskili 6zellikler incelendi.

Bulgular

Calismaya 474 ¢agrinin verileri dahil edilerek analiz edilmistir.
Tim cagrilarin 272'si (%57,38) yatist olmayan hastalara, 202'si
(%42,62) ise yatist olan hastalara aittir. Yatan hastalar arasinda
KPR uygulanan 128 (%63,36) hastada; ilk kardiyak arrest ritmi
sok uygulanmayan ritim olan 103 hasta, sok uygulanabilen
ritim olan 25 hasta olarak belirlenmistir. Spontan dolagimin
geri donme orani, soklanabilir ritmlerde %20 (5 hasta),
soklanamayan ritmlerde %13,59 (14 hasta) ve bu fark istatistiksel
olarak anlamli degildir. KPR uygulanan olgularin 19’unda sag
kalim gergeklesmis, 109’unda ise 6lim meydana gelmistir. Sok
uygulanan ritimlerde KPR siiresi sok uygulanmayan ritim ile
karsilastirildiginda anlamli olarak daha kisa idi (15,54+8,43 ve
30,19+15,94 dk). Spontan dolasimi geri donen olgular ile 6lim
gergeklesen olgular KPR siiresi incelendiginde istatiksel olarak
anlamlilik bulunmustur. Elektronik kayit sonrasi ulagilan sonuca
gore hastane i¢i kardiyak arrest orant 1000 hasta i¢in 1,6 olarak
bulunmustur.

Sonuc¢

Hastanelerde mavi kod ekiplerinin c¢agr1 sistemlerinde ve olay
yerine hizla ulagmasi konularinda ciddi gelismeler saglanmis
olmakla birlikte, bu ¢agrilara gidildiginde yapilan miidahalelerin
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eksiksiz kaydi, kurumlarin olusturdugu standart mavi kod
formlarinin doldurulmasi ve arsivlenmesi énemli bir konudur.
Mevcut uygulamalar ile ilgili iyilestirici ve diizeltici onlemlerin
alinmast ve mavi kod prosediirii ile ilgili kalitenin artirilmast
ancak bu sekilde miimkiin olacaktir.

Anahtar Kkelimeler: Mavi kod, kardiyopulmoner resiisitasyon,
hastane i¢i kardiyak arrest

ABSTRACT

Introduction

Keeping complete records of Code Blue applications and ensuring
their follow-up is crucial both for hospital quality standards and
for our legal responsibility as anesthesiologists. This study aims
to evaluate the Code Blue applications through an electronic
database. The primary objective is to determine the demographic
data of Code Blue calls in our hospital by assessing the reasons
for the calls and the locations from which they were made. The
secondary objective is to identify factors that may be associated
with cardiopulmonary arrest.

Methods

This study was conducted at Dokuz Eylul University Faculty
of Medicine Hospital. Code Blue calls, and applications from
January 2021 to January 2023 were retrospectively evaluated over
a 2-year period. The demographic characteristics of Blue Code
calls and features related to resuscitation efforts were examined.

Results

Data from 474 calls were included and analyzed. Of these
calls, 272 (57.38%) involved outpatients, while 202 (42.62%)
were related to inpatients. Among inpatients, cardiopulmonary
resuscitation (CPR) was performed on 128 patients (63.36%).
Of these, 103 patients exhibited a non-shockable initial cardiac
arrest thythm, while 25 had a shockable rhythm. The return of
spontaneous circulation (ROSC) rate was 20% (5 patients) for
shockable rhythms and 13.59% (14 patients) for non-shockable
rhythms, with no statistically significant difference between the
two groups. Nineteen patients survived following CPR, while 109
patients died. CPR duration was significantly shorter in patients
with shockable rhythms compared to those with non-shockable
rhythms (15.54+8.43 vs. 30.19£15.94 minutes). A statistically
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significant difference was found when comparing CPR durations
between patients who achieved ROSC and those who died.
According to the data obtained from electronic records, the in-
hospital cardiac arrest rate was found to be 1.6 per 1,000 patients.

Conclusion

Significant progress has been made in hospitals regarding the
call systems and rapid response of Code Blue teams. However, it
is crucial to ensure the complete documentation of interventions
made during these calls and the completion and archiving of
standard Code Blue forms created by the institutions. Only in
this way will it be possible to implement remedial and corrective
measures for current practices and improve the quality of the
Code Blue procedure.

Keywords: Code blue, cardiopulmonary resuscitation, in-
hospital cardiac arrest.

GIRIS

Kardiyopulmoner arrest sonrast sag kalimin artmast ve
iyi norolojik prognoz ancak zamaninda yapilacak dogru
uygulamalarla arttirilabilir. Bu nedenle tiim saglik ¢alisanlarinin
kardiyopulmoner resiisitasyon (KPR) konusunda hassas ve
bilgili olmalar1 kadar hastane iginde mavi kod sistemlerinin de
kurulmus olmasi gerekmektedir®-?.

Diinya Saglik Orgiitii verilerine gore Diinya genelinde yilda 17
milyon 6liim ger¢eklesmekte olup, bunlarin %25ni ani kardiyak
arrest olusturmaktadir®. Hastane i¢i kardiyak arrest sonrasi
sonuglar genellikle kotiidiir. Ingiltere'de hastaneden taburcu
edilene kadar sagkalim orani %20’ den daha az bir oran olarak
bildirilmistir®. Amerika Birlesik Devletleri’nde, hastane igi
kalp durmasi yilda ortalama 200 bin oldugu rapor edilmistir.
Hastaneden taburculuktan sonra sag kalim oran1 %7-26 arasinda
degismektedir®-©,

Hizli ve etkin bir miidahale mavi kodun Onemini ortaya
koymaktadir. Diinyada farkli isimlerde kullanilsa da ortak
bir amag¢ dogrultusunda kurulan hastane ig¢inde miidahale
ekipleri, Tiurkiye’de “Mavi Kod” aktivasyonu olarak bilinen
ve Onceden belirlenmis kisiler tarafindan arrest olunan alana
ulasan ve miidahale eden ekiplerdir. Tiim diinyada mavi kod ayni1
renk ile ifade edilir ve “Mavi Kod” olarak bilinen ve standart
bir numara (2222) ile cagri anonsu sistemi aktiflestirilmesi
prensibine dayanan bir ¢agr1 sistemi vardir. Tiirkiye’de de Saglik
Bakanliginin tiim hastanelerde kullanilmasini istedigi sistem
Mavi kod uygulamasinin temel amaci saglik kurumlarinda
tedavisi siiren hastalarin KPR ihtiyaclar1 dogrultusunda bilgi
ve yetkinligi olan bir ekip tarafindan miimkiin olan en kisa
zamanda ve kilavuzlara uygun sekilde 7/24 esasina dayali sekilde
yaptlmasidir®.

Ayr1 bir "Tibbi Acil Ekibi" olmayan bir¢ok hastanede "Mavi
Kod" ¢agrist kardiyak arrest digsindaki acil tibbi durumlar i¢in
de aktive edilmektedir. Mavi Kod uygulamalarinin kayitlarinin
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eksiksiz yapilmasi, kaybolmamasi ve sonrasinda hastanin
takibinin yapilmasi hem hastane kalite standartlar1 geregi hem
de biz anestezi hekimlerinin yasal sorumlulugu agisindan ¢ok
onemlidir. Teknolojinin ilerledigi ve yapay zekanin tip biliminde
gesitli alanlarda kullanilmaya baslandigi gliniimiizde, mavi kod
kayitlarinin da elektronik olarak yapilmasi ve bilgisayar sistemi
iizerinde kaybolmadan saklanmasi gerekmektedir. Bunun
icin iilkemizde tiim hastanelerde elektronik kayit sistemleri
olusturulmalidir.

Genel olarak, Mavi Kod un amaci etkili ve hizli bir miidahalede
bulunmaktir. Bu sayede, hayatta kalma oranlarinin artabilecegi
distiniilmektedir.

Bu c¢alismada, bir {niversite hastanesinde yapilan "Mavi
Kod" uygulamalarinin demografik verilerini analiz ederek
kardiyopulmoner arrest ile iligskili olabilecek faktorlerin
belirlenmesi amaglanmistir.

YONTEM

Bu calisma, Dokuz Eyliil Universitesi Tip Fakiiltesi Hastanesi'nde
Girisimsel Olmayan Arastirmalar Etik Kurul (Karar no: 2023/06-
20) onay1 alindiktan sonra yapilmistir. Ocak 2021 ve Ocak 2023
tarihleri arasindaki 2 yil siiresince olan mavi kod g¢agrilari ve
uygulamalar1 retrospektif olarak degerlendirilmistir.

Mavi Kod Isleyisi

Hastanemiz mavi kod sistemi 2222 dahili telefon numarasi
kodlanarak aktiflestirilmekte ve iki ayri cihaza yansimaktadir.
Hastanemizde 2 ayr1 mavi kod ekibi bulunmaktadir. Hastane
yatakli klinik servisler disindaki; hastane bahgesi, poliklinikler,
goriintiilleme merkezi ya da koridorlardan gelebilecek yatisi
olmayan hastalar/hastanede bulunan kisiler i¢in verilen mavi
kodlar acil hekimi ve bir paramedikten olusan mavi kod ekibinin
cagri cihazlarina diismektedir. Bu grup icin gelen c¢agrilar
bulgular béliimiinde "yatis1 olmayanlar" olarak tanimlanmaistir.
Yatigt olan hastalarin bulundugu klinik servislerden verilen
mavi kod g¢agrilart ise diger mavi kod ekibinin ¢agri cihazina
diismektedir. Biitiin miidahaleler bittikten sonra mavi kod
(KPR) kayit formu doldurulur. Ocak 2021’den itibaren Mavi Kod
formunda yer alan bilgilerin elektronik ortama kaydedilmesi
baslatilmig ve "Hastane Bilgi Yonetim Sistemi (PROBEL A.S)"
girisler agilmistir. Elektronik bir ortamda mavi kod bilgileri kay:t
edilmektedir. Bu sekilde elektronik kayit sistemi bagladiktan ve
kayitlarin giivenli olarak yapildigindan emin olunduktan sonra
yazili olarak yapilan ve 2 niisha kagit halindeki "Mavi Kod
Kayit Formu" yerini elektronik kay1t sistemi modeline birakmistir.

Mavi kod Bilgilerinin Degerlendirilmesi: Bu c¢alismada
asagidaki basliklar altinda elektronik kaydedilen veriler analiz
edilmistir.

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

Istatiksel analiz

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

BULGULAR

Ocak 2021-Ocak 2023 arasindaki tarihlerde 2 yil siiresince,
474 mavi kod ¢agrisi ¢alismaya dahil edildi. Cagrilarin 272'si
(%57,38) yatist olmayan ayaktan hastalar igin, 202’sinin (%42,61)
yatan hastalar i¢in yapildigi tespit edildi. Yanlis ¢agri sayis1 3 idi.
Yanlis yapilan ¢agrilar ¢alisma analizine dahil edilmedi.

Dogru mavi kod gagrisi olarak belirlenen 202 mavi kod ¢agrisinin
81’1 (%40,09) kardiyak arrest, 47’1 (%23,26) solunum arresti,
70’1 (%34,65) genel durumu bozulan hastada planli endotrakeal
entiibasyon (ETT), 3’0 (%1,50) mekanik ventilator ayar: ve 1'i
(%0,50) damar yolu agilmasi nedeniyle verildigi belirlendi. Bu
veriler Sekil 1’deki konsort diagram da yer almaktadir.

Sekil 1: Konsort Diagram

Mavi Kod Sayisi Yanhs Kod

n: 474 n:3

Analiz edilenler
n: 474

Ayaktan Hasta Yatan Hasta

n: 272 n: 202

n:3
n:128 Mekanik E'l';(: . b n:1 ,
KPR ventilator —— Amar yoiu
entiibasyon acilmasi
ayarlanmasi

Tiirk RESUSITASYON Dergisi
Turkish Journal of RESUSCITATION

ORIJINAL MAKALE
TJIR 2024;3(2):58-74

Mavi kod ekibi gelene kadar yapilan miidahale ve oranlar1 Tablo
I’de gosterilmistir.

Tablo 1: Mavi kod ekibi ulagana kadar yapilan miidahaleler

n (%)
186 (%92,08)
170 (%84,16)
168 (%83,17)

Oksijen maskesi

EKG monitorizasyonu

intravenoz yol

Kardiyak kompresyon 128 (%63,4)
Adrenalin 28 (%13,86)
Atropin 27 (%13,37)
ETT denemesi 21 (%10,40)
Defibrilasyon 6 (%2,97)
Yok 3 (%1,49)

Yatist olmayan hastalar icin yapilan c¢agrilar da paramedik
ekibine yonlendirilen mavi kod cagrilari olarak degerlendirildi.
Yatis1 olmayan toplam 272 olgu i¢in verilen mavi kod cagrilar
incelendiginde; 96 (%35,3) senkop, 41 (%15,1) pre-senkop, 31
(%11,4) biling bozuklugu, 22 (%8,1) fenalagsma, 15 (%5,5) ¢arpinti,
15 (%5,5) nefes darligi, 10 (%3,7) solunum yetmezligi, 7 (% 2,6)
bas donmesi, 12 (%4,4) nobet, 3 (%]1,1) kardiyak arrest, 19 (%7,0)
diger nedenlerle ve 1 (% 0,3) i¢in de damar yolu acilma nedeni
ile mavi kod verildigi belirlendi. Yatis1 olmayan hasta i¢in yapilan
¢agrilardan; 3 tanesinin kardiyak arrest nedeni ile (¢ocuk ve erigkin
acil servislerinde KPR uygulanirken entiibasyon yardimi igin
gidilen 3 hasta) ve 10 tanesinin solunum arresti nedeni ile KPR
uygulanirken (5 hasta endoskopi linitesinde, 2 hasta girisimsel
radyoloji ve 3 hasta radyoloji linitesi) ¢agri verildigi tespit edildi
ve toplam 13 hasta mavi kod miidahalesi sonrasi ilgili servislerde
yatisi yapilarak hasta izlemine devam edildi.

Mavi kod ¢agrilarimin tiimii degerlendirildiginde; hastalarin 231'i
kadin (%48,73), 243'u erkek (%51,26) olarak saptandi. Hastalarin
yas ortalamast 59,81420,26 yil olarak belirlendi. Kadmlarin
yas ortalamasi 55,96+21,63 yil, erkek olgularin yas ortalamasi
63,48+18,17 y1l olarak belirlendi. Kadin ve erkek olgular arasinda
yas ortalamalari agisindan istatistiksel olarak anlamli farklilik
bulundu (p=0,001).

Mavi kod ekibinin olay yerine ulasma siirelerine bakildiginda
ortalama ulagma siiresi yatigt olmayan hastalar i¢in 3,32+0,56
dakika ve yatisi olan hastalar i¢in 3,60+0,82 dakika idi . Mavi kod
verilen alanlar ve oranlar1 Tablo 2’de gosterilmistir. Cagrilarin
10’unun (%S5,0) koroner yogun bakim tinitesi gibi mavi kod ¢agrist
yapilmamasi gereken yerlerden oldugu ve bu ¢agrilarin kardiyak
arrest sirasinda endotrakeal entiibasyon yapilamayan hastalar i¢in
oldugu belirlendi.
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Toplam 202 mavi kod ¢agrist arasinda KPR yapilan 128 (%71,2)
olgunun, KPR karakteristikleri, spontan dolasim geri doniisii

Mavi Kod verilen yerler n % (SDGD) ve o6liim ile iligkili degiskelerin incelenmesi Tablo 4’de
Ortopedi 36 | 178 | Sunuimustur
Genel cerrahi 23 1.4 Tablo 4: Hastalarin 6zellikleri ve KPR sonuglari
Noroloji 20 9,9
T Basar1 (SDGD)
Norogiriirji 7 3,5 Toplam Basarih Basarisiz
Gogis hastaliklari 14 6,9 n (%) n (%) n (%) p
Gastroenteroloji/Romatoloji 3 1,5 Yag (y‘il)SD 70,52+16.49 | 69,52+14.38 | 70,69+16.88 | 0.776
Kadin Dogum Hastaliklar1 ve Jinekoloji 1 0,5 (mean+SD)
Kalp Damar Cerrahisi 1 0,5 Cinsiyet
Kardiyoloji servis 2 1,0 Erkek 85 (66,4) 13 (10,2) 72 (56,3) 0.533
Koroner Yogun Bakim Unitesi 10 5,0 Kadmn 43 (33.6) 67 37289)
Kulak Burun Bogaz 1 0,5 zllf)sma surest 3,60+0.82 | 3,68+0.86 | 3,58+0.81 [ 0,57
OnkOIO.J ! 7 3.5 Mavi kod ekibi ulasana kadar yapilan girisimler
Enfeksiyon 10 5,0 intravendz yol | 109(852) | 17(133) | 92(719) | 0,566
Hemodiyaliz 1 0,5 Kardivak
b ya
= 128 (100 19 (14,8 109 (85,2 0,016
Uroloji 6 3,0 kompresyon (100) (14,8) (85,2) >
Hemotoloji 6 3,0 EKG 111(86,7) | 16(12,5) 95(742) | 0,727
Derrnat()l()ji 2 1 0 momtorlzasyonu
- : ETT denemesi 12 (9.4) 2(10,5) 10 (9.2) 0,852
Pandemi 26 12,9 -
— Defibrilasyon 6(3) 097 6(3) 0,295
Gogls cerrahisi 3 1,5 n -
11k monitorize ritm
Nefroloji 2 1,0 Sok uygulanan
Genel dahiliye 1 0,5 ritm avT/vE) | 2 (9 3G9 20(15,6)
Diger 20 9,9 Sok 0,419
Toplam 202 100 uygulanmayan 103(80,5) 14 (10,9) 89 (69,5)
ritm
Mavi kod cagrisinin zaman dagilimi Tablo 3’te gosterilmektedir. Arrest zamam
Veriler incelendiginde hafta sonu gece ¢agrilariin hafta igi gece (;%CSO 08,00 62 (48,4) 8(6,3) 54 (42,2)
cagrilarindan istatistiksel agidan anlamli olarak fazla oldugu (20.00-08.00) 0,550
belirlenmistir (p<0,001). Giindiiz
stir (p ) (08.00.20.00) 66 (51,6) 11 (8,6) 55 (43,0)
Tablo 3: Mavi Kod cagrilarinin hafta igi- hafta sonu / mesai ici Haftaigi 84 (65,6) 13 (10,2) 71(55,5) 0781
-mesai dis1 dagilimi Haftasonu 44 (34,4) 6 (4,7) 38(29,7) ’
Hafta ici Hafta sonu Toplam ﬁcrjg;l;;;f;;e
n (%) n (%) n (%) Kalis siiresi 6,40+5,81 6,64+6,55 6,334+5,63 0,816
(gtin)(mean+SD)
. - . 0 0 0 . .
08:00-16:00 86 (%61,00) | 20 (%32,79) | 106 (%52.4) I((illg( siiresi 271241584 | 15.54:8.43% | 30.19415.94* | <0.001
Komorbiditeler
-00-0%- 0 0 [
16:00-08:00 | 55(%39,00) | 41 (%67,21) | 96 (%47,52) Kardiyovaskuler [ 115(89,8) | 16(12.5) 99 (77,3) | 0378
Nérolojik 37(28,9) 43,1 33(258) | 0,585
Toplam 141 (%100) 61 (%100) 202 (%100) Pulmoner 99 (77,3) 15 (11,7) 84 (65,6) 0,856
Renal 22(17,2) 43,1 18 (14,1) | 0,741
Diger 100 (78) 16 (12.5) 84 (65,6) | 0,487
*: p<0,05
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Spontan dolagimi geri donen olgular i¢in KPR siiresi
incelendiginde 15,54+8,43 dakika (Tablo 4) olarak belirlendi.
Kardiyopulmoner resiisitasyon sonrasi oliim gerceklesen
olgularin KPR siiresi incelendiginde ise 30,19+15,94 dakika
olarak belirlendi. Spontan dolasim1 geri dénen olgular ile 6liim
gergeklesen olgular KPR siiresi incelendiginde istatiksel olarak
anlamlilik bulunmustur (p<0,001).

Kardiyopulmoner resiisitasyon uygulanan olgularin kardiyak
arrest oncesi hastane yatis siireleri incelendiginde SDGD saglanan
olgularin ortalama 6,64+6,55 giin, KPR sonrasi oliim olarak
degerlendirilen olgularin ise ortalama 6,33+5,63 giin olarak
belirlendi. Kardiyopulmoner resiisitasyon uygulanan olgular
arasinda arrest Oncesi hastane yatis siireleri agisindan istatiksel
anlamlilik bulunamadi (p:0,816).

TARTISMA

Bu ¢alismaya dahil edilen tiim veriler 2020 yilinin son aylarinda
kurulumunun basladigi ve 2021 yilinin ilk ayindan itibaren
aktif olarak caligan “Hastane Bilgi Yonetim Sistemi (PROBEL
A.S)” lizerinden yapilan elektronik kayitlardan elde edilmistir.
Calismay1 kapsayan 2 yil siiresince mavi kod cagrilari iginde
138 kardiyak arrest olgusuna KPR uygulanmistir. Dokuz Eyliil
Universitesi Tip Fakiiltesi Hastanesi’nin 925 yatak sayisi vardir.
Yogun Bakim yatak sayisi ise 106’ dir. 2021-2022 yillar1 iginde
toplam yatis yapilan hasta sayist 85830 olarak saptanmistir.
Hastane i¢i kardiyak arrest oraninin 1000 hasta i¢in 1,6 oldugu
ortaya ¢ikarilmistir. Bu oranin daha once yapilan ¢aligmada®
elde edilen 0.57 oranindan daha yiiksek olmasi elektronik
kayit sisteminden sonra veri kayitlarinin diizenli yapilmasi
ve kaybolmamasi olabilir. Ciinkii daha onceki yillarda mavi
kod (KPR) kayit formunun bir kopyasi hasta dosyasinda diger
kopyast ise mavi kod ekibinde veya ekibin uygun gordigi
sekreterlikte toplanmasina ragmen bazen hasta dosyalarindan ya
da sekreterlikten dahi kaybolma, evrak eksikligi gibi istenmeyen
durumlar olabiliyordu. Bunu engellenmenin yolu da artik kagit
halinde bir form degil bilgisayar lizerinden bir veri girisinin
saglanabilmesiydi. Bu giiniimiiz teknolojisinde olmasi gereken
zorunluluk bizim hastanemizde de basarili bir sekilde baslatilmis
ve yuriitilmektedir.

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

Mavi kod uygulamalarinin arastirildigi birgok calismada mavi kod
¢agrilarinin biiyiik gogunlugunu arrest disi ¢agrilarin olusturdugu
saptanmis olup, bu bulgu birgok diger mavi kod ¢alisma sonuglari
ile benzerlik gostermektedir®!®. Arrest disi ¢agrilarin biiyiik
¢ogunlugunu yanlis cagrilar olusturmaktadir. Acil miidahale
ekiplerinin etkinliginin degerlendirildigi bir ¢alismada ¢agrilarin
sadece %30’unun ger¢ek arrest ¢agrisi oldugu ve mavi kod
kriterlerini sagladig1 gorilmiistiir®. Caligmamizda yanlhs kodlar
dislandiktan sonra yapilan ¢agrilarin %40,09°u kardiyak arrest ve
%23,26’1 solunum arresti olup, mavi kod aktivasyonu gerektirecek
gergek acil durumlar oldugu ve bu oranlarin da literatiirdeki ile
uyumlu oldugu gorilmiistiir.

Cashman’in ve ark.’nin ¢alismasinda, 22 aylik siiregte, 878 acil
durum kodu incelenmis ve toplamda %6,71 yanlis kod g¢agrisi
verisine rastlanilmistir. Yanlis ¢agri nedeninin en ¢ok aritmi
sebebiyle yapildig1 kaydedilmistir, bir diger énemli sebebin ise
nobet oldugu gérilmistiir'®.

Eroglu ve ark.’nin"” 2012 yilina ait 5 aylik ¢aligmalarini igeren
yazilarinda 89 mavi kod bildirimi ¢alismaya dahil edilmis ve
81 (%91) tanesinin yanlis kod oldugu tespit edilmistir. Bu
calismada yanlis kod nedenleri saglik c¢alisanlarinin hastayla
ilgili kaygis1 (%24,7), konversiyon (%20,2), mental durumda
degisiklik (%20,2), gogis agrisi (%13,5) ve presenkop (%12,4)
olarak bulunmustur. Ozmete’nin® 2017 yilindaki retrospektif
¢alismasinda 154 mavi kod bildiriminin 5 tanesi (%3,2) yanlis kod
olarak degerlendirilmistir.

Bizim ¢aligmamizda ise yanlis tuslama, kendini fena hissetme ve
basit diismeler yanlis aktivasyon olarak degerlendirilmistir. Acil
paramedik ekibi tarafindan miidahale edilen yatigi olmayan hasta
grubunda verilen mavi kodlar siklikla senkop, gogiis agrist ile
yere yigilma, nobet ve diismelerden olusuyordu. Genel durumu
kétiilesen, damar yolu erisimi olmayan kritik hastalar i¢in verilen
mavi kodlar, serviste mekanik ventilatorde izlenen hastalarin
solunumsal takiplerinde yasanan kritik olaylarda yapilan mavi
kod aktivasyonlari, hastanemizde mavi kod ekibi disinda bir
tibbi acil ekibi olmadigi i¢in mavi kod aramasi i¢in dogru
endikasyon olarak kabul edilirse literatiire gore daha yiiksek
oranda "dogru aktivasyon" yapilmig olarak yorumlanabilir. Bu
bakis agisiyla hastanemizde "yanlis ¢agr1" oranimizin literatiirle
karsilastirildiginda daha az olmasinin nedeni mevcut mavi kod
uygulamalarimizin 6nceki acil anestezi telefonu aramalarinin
bir devami olarak mavi kod sistemine aktarilmis olmasi olabilir.
Boylece hem kardiyak arrest nedeniyle hem de diger acil tibbi
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yardim talepleri nedeniyle yapilan mavi kod ¢agirilarinin amacina
uygun olarak isledigi mevcut verilerle kanitlanmis oldu. Yanlis
¢agr1 oraninin hastanemizde diisiik olmasinin bir diger nedenini
de yil iginde yapilan diizenli ve devamli mavi kod egitimlerinin
olumlu sonucu olarak disiinebiliriz. Ciinkii 2015-2019 yili
kapsayan 4 yil boyunca gergeklesen hastane i¢ci mavi kod
¢agrilarinin incelendigi bir Onceki calismamizda toplam 372
¢agrimin 35’inin yanlis ¢agri olarak kayit edildigi ve bu oranin
%9,40 oldugunu tespit etmistik!”?. 2019 yilindan sonra daha
onceden de var olan hastane i¢i mavi kod egitiminin tiim y1l icinde
diizenli olarak siirdiiriilmesi saglanmistir. Mavi kod egitimleri
Ogretim liyesi, uzman ve asistan doktor olmak tizere buna eslik
eden egitim sorumlusu hemsirelerinden olusan genis bir egitmen
kadrosu olusturularak hastanede calisan saglik¢i olmayan tiim
personele hem teorik (mavi kod ¢agrisi ne zaman aktive edilmeli
ve profesyonel ekip gelinceye kadar yapilmasi gerekenleri i¢eren
bir sunu) hem de manken ile birlikte uygulamali olarak (temel
yasam destegi ve otomatik eksternal defibrilatér kullanimi
egitimleri) verilmektedir. Bu egitimler ayn1 zamanda {iniversite
hastanesi kalite denetlemeleri icinde bir standardizasyon
saglamaktadir. Bunun sonucunda 2019-2021 yillar1 i¢in 127 mavi
kod olgusunun degerlendirildigi ¢alismada® bu oran %3,5 iken
mevcut ¢aligmada ise %0,6 yanlis cagri orani oldugu tespit edildi.
Yillar i¢inde yanlis ¢agri oranlarinin bir tiniversite hastanesi olan
kurumumuzda azaldig1 goriillmektedir.

Calismamizda KPR uygulanan hastalarda yas ortalamasi
70,52+16,49 yil olarak belirlendi. Kadinlarin yas ortalamasi
65,39+19,00 y1l, erkeklerin yas ortalamasi 62,32+20,37 yil olarak
belirlendi. Kadin ve erkek olgular arasinda yas ortalamalari
acisindan istatistiksel olarak anlamli farklihik bulunmadi
Tiirkiye’de yapilan caligmalarda ortalama yas 62 ile 72
arasimdadir®,

Kim ve ark.’nin®) ¢alismasinda, KPR uygulananlar arasinda yas
ortalamasi 68,8+14,4 olarak bulunmustur. Perman ve ark.??’nin
calismasinda ise serviste yatan hastalarda kardiyak arrest gelisip
miidahale edilen vakalar incelenmis ve yas ortalamasi 69 yil
olarak bulunmustur. Petrie ve ark. hastane dis1 arrest olgularmi
degerlendirmis ve yas ortalamasi 68 olarak bulunmustur®,
Literatiir ile bizim yapmis oldugumuz c¢alisma arasinda belirgin
fark olmadigi goriilmustiir.

Mavi kod ¢agrist yapilan yerler biiyiik oranda ortopedi 36 (%17,8)
ve genel cerrahi 23 (%11,4) servisi idi. Hastanemiz ortopedi ve
genel cerrahi servisleri, ek hastaliklari ¢ok olan, ileri yas kritik
hastalarin ameliyat oncesi ve sonrasi takip edildigi servislerdir.
Daha once 23 calismanin incelendigi 90.000 hastanin veri
kayitlarinin ele alindigi bir meta analizde, ileri yas (<70 yas),
malignite ve bobrek hastaliklarinin eslik etmesi ve erkek cinsiyet
sagkalimi azaltan faktorler olarak gosterilmistir. Caligmamizda
bu meta analizden farkli olarak, cinsiyetle sagkalim arasinda
farklilik yoktur. Ancak ileri yas ve ek hastaliklarin fazla oldugu
servislerden alinan c¢agrilarin daha fazla olmast sagkalimi
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etkilemektedir. Yine de KPR yapilan hastalarimizin taburculuk
oranlar1 %14,84 olup literatiirdeki 30 giinlikk sagkalim oranlar ile
benzerlik gostermektedir®®.

Tosyali ve ark.’nin®), Esen ve ark.’nin®® 2016 yilinda yayinladig
her iki retrospektif ¢alismada da en ¢ok mavi kod ¢agrist yapilan
yerin dahiliye servisi oldugu goriilmektedir. Ulkemiz verisini
sunan, Faruk Cicek¢i ve ark.’nin yapmis oldugu retrospektif
calismada da cagri yerlerinin ilk sirasinda %29,2 ile koroner
yogun bakimin oldugu goriilmektedir®”. Bizim calismamizda
dogru olarak kabul edilen toplam 128 ¢agrinin 10’u koroner yogun
bakima aittir. Bu ¢agrilar da kardiyak arrest sirasinda endotrakeal
entiibasyon yapilamayan hastalar i¢indir.

Mavi kod ekibinin olay yerine ulasma siirelerine bakildiginda
ortalama ulagma siiresi yatisi olan hastalar i¢in 3,60+0,82 dakika
idi. Mavi kod verilmesinden sonra hastaya ulagsma igin gegen
zaman sagkalimda oOnemlidir. Yapilan bir calismaya gore®®,
3 dakikadan Once resiisitasyona baslanan hastalarda sagkalim
%44,5 iken, 3 dakikadan daha uzun siire sonra miidahale edilen
hastalarda sagkalim %19,5 bulunmustur. Hastanemizin biytikligi
g0z Oniline alindiginda mavi kod igin olay yerine ulagma siiresi
olagandir. Bunu saglayabilmek i¢in kurumun fiziksel kosullari
haritalandirildiktan sonra iki ayr1 mavi kod ekibi olusturulmustur.
Ekiplerin cagri aldiktan sonra biiyiik hastanelerde mavi kod
ekibi gelene kadar hastayr ilk degerlendiren ekibin durumu
kotiilesen hastaya dogru yaklagmasi ve temel-ileri yasam destegi
basamaklarimi dogru uygulamasi 6nem kazanmaktadir. Ayrica
cagr1 verildikten sonra olay yerinin tam olarak ifade edilmesi, mavi
kod ekibinin gereksiz/yanlis kodlarla oyalanmamasi resiisitasyon
basarisini artirir. Her dakikanin olduk¢a 6nemli oldugu KPR
icin miidahaleye baglamakta gecikme yasanmamasi, mavi kod
ekibi gelmeden miidahaleye baglanmis olmasi sagkalima katkida
bulunur.

Oziititk ve ark.’min yaptigi calismada incelenen mavi kod
cagrilarinin  %62,7 gibi yliksek oranda mesai dis1 saatlerde
yapildigi belirlenmistir®. Emin Murat ve ark.’nin yaptigi
calismada ise mavi kod ¢agrisinin en fazla yapildigi zaman dilimi
22-23 saatleri olup mesai dis1 saatlerde uygulama oraninin %56
oldugu belirtilmistir®®. Mavi kod ¢agr1 zamani ile mavi kod
dogrulugu karsilastirildiginda istatistiksel olarak anlamli iliski
saptanmis olup mesai disindaki mavi kodlarin daha yiiksek oranda
dogru oldugu saptanmistir. Bu yiizden mavi kod sisteminin 7/24
esasina dayali bir sekilde olmasi gerektigi sonucuna varilmaktadir.
Bizim hastanemizde de mesai saatleri i¢inde ve disinda mavi kod
telsiz telefonu sorumlu hekim tarafindan tagimmaktadir ve ¢agri
sonrasi olay yerine en kisa siirede ulagsmaya ¢aligmaktadir.

Bizim c¢alismamizda mavi kod cagrilarin giin iginde verildigi
saatler incelendiginde mavi kod cagrilarin hafta i¢i 16:00-08:00
saatleri arasinda 55 (%39) hafta sonu 08:00-16:00 arasinda 20
(%32,79), 16:00-08:00 arasinda olmak iizere 41 (%67,21) mavi
kod verilmis ve toplam mesai dis1 kod sayis1 116 (%57,4) olarak
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saptanmustir. Veriler incelendiginde toplam mavi kod ¢agrilarina
gore, hafta sonu gece cagrilarmin hafta ici gece cagrilarindan
istatistiksel agidan anlamli olarak fazla oldugu belirlenmistir.
Mevcut bu c¢aligmada ise, spontan dolagimin geri doniisi
gece olan kardiyak arrest olgularinda giindiiz olan olgularla
karsilastirildiginda daha az oldugu tespit edilmesine ragmen bu
fark istatistiksel olarak anlamli bulunmamustir. Hafta i¢i ve hafta
sonu yapilan KPR uygulama sonuglariin sagkalimla istatistiksel
anlamli iligkisinin olmadig1 goriilmiistiir.

Bizim hastanemizde, 2014-2019 yillarini igeren 337 olgunun ve
2019-2021 yillari i¢in 127 mavi kod olgusunun degerlendirildigi,
daha once yapilmus iki ayri ¢aligma sonuglarina baktigimizda ise;
2019-2021 yillarini igeren ¢alismada kardiyak arrest olgularinin
zaman araligl degerlendirilmesinde ise KPR yapilan olgularin
zaman acisindan KPR sonuglart incelendiginde hafta igi-hafta
sonu arasinda istatiksel anlamlilik bulunamamigtir. 2014-2019
yillarini igeren ¢alisma sonuglarinda ise mevcut bu ¢alisma ile
benzer sonuglarin oldugunu gérmekteyiz®.

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

Hastane i¢i kardiyak arrestlerde daha sik olarak ilk goriilen ritim
sok uygulanmayan ritim oldugu bilinmektedir®'*?. Hastaneden
taburcu olana kadar hayatta kalma, sok uygulanmayan ritmi olan
hastalarda sadece %10 iken ilk ritmi sok uygulanabilir olanlarda
bu oran yaklasik %50'dir®>3. Ne yazik ki, baslangicta sok
uygulanan ritim olan hastalarin orani sadece %20'dir. Stankovic
ve ark.®¥ yaptiklari, 2780 kardiyak arrest sonug¢larinin analiz
edildigi ¢alismada, ilk ritmi sok uygulanabilir olan 639 hastada
SDGD orant %80, sok uygulanmayan ritmi olan 2783 hastada
SDGD orani %41 bulunmustur. Hastane i¢i kardiyak arrest
hastalarinda, ilk sok uygulanan ritmin 6ngdriiciilerinin monitorize
izlenen hastalarda tanikli arrest ve spesifik kalp hastaliklart
icerdigi; daha ileri yas, kadin cinsiyet ve spesifik kardiyovaskiiler
olmayan hastaliklarin ise baslangicta sok uygulanmayan ritmin
dngdriiciileri oldugu tespit edilmistir. Ilk ritmin sok uygulanabilir
ritim olmasi ile SDGD olmasi, 30 giin ve bir yillik sagkalim
ile giiglii bir sekilde iliskili oldugu belirtilmistir®. Bir baska
¢alismada; kardiyak arrestte ilk ritmin asistoli ve NEA olmasi
karsilastirildiginda, ilk ritim eger NEA ise, daha yiiksek SDGD
ile iliskilendirilmis, ancak 30 giin ve bir yil gibi uzun siireli
sagkalim tlizerinde fark olmadig1 agiklanmistir®>. Ayni ¢alismada
ilk ritim ile ek hastaliklar arasinda iligki degerlendirilmis ve
komorbiditelerin ¢ogu ile ilk kardiyak arrest ritmi arasinda
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bir iliski olmadig1 bildirilmistir. Pulmoner hastalik, obezite ve
gastrointestinal kanser ilk asistoli ile iliskili oldugu ancak atriyal
fibrilasyon/flutter disindaki iskemik kalp hastaligi ve kardiyak
aritmilerin ise NEA ile iliskili oldugu tespit edilmistir. Kardiyak
arrest ve ek hastaliklarin iligkisi ile bir veri de bagka bir calismada
hipertansiyon oldugu bildirilmistir. Bizim ¢alismamiza benzer bir
kohortda yapilan, Ispanya’ da bir iiniversite hastanesinde, hastane
i¢i kardiyak arrestlerin sonuglarinda, kardiyak arrest ile iligkili en
yaygin komorbiditenin %63,64 oran ile arteriyel hipertansiyon
oldugu ortaya ¢ikarilmistir®®. Bu ¢alismada kardiyak arrest olan
olgu grubunda sadece %15,9'unda soklanabilir bir ritim oldugu
ortaya c¢ikarilmistir. Bizim ¢alismamizda, ek hastaliklar ile KPR
orani arasinda anlamli bir sonu¢ ¢ikmamasina ragmen, KPR
uygulanan olgularda ilk ritim degerlendirmesinde %80,4 olguda
sok uygulanmayan ritimler, %19,6 olguda sok uygulanan ritimler
belirlenmistir. Ik ritim olarak sok uygulanan ritim olan olgularin
%20,0’de SDGD tespit edildi. 1k ritim olarak sok uygulanmayan
ritim olarak degerlendirilen olgularin %13,6’te SDGD goriildii
ve %86,4 olguda ise KPR exitus ile sonuglandi. Degerlendirilen
ilk kardiyak arrest ritimi ile SDGD arasinda istatiksel anlamlilik
bulunmadi.

SONUC

Bu calismada elektronik mavi kod kayitlarinin baslatildiktan
sonraki donemde mavi kod c¢agrilarinin demografik verileri
sunulmustur. ki y1llik bir dénemi iceren sonuglara gére; mavi kod
cagirilarinin %40,09 kardiyak arrest, %23,26 solunum arresti gibi
tam endikasyonlu ¢agirilar olup %34,65 planli elektif entiibasyon,
%0,5 damar yolu agilmasi, %1,50 mekanik ventilator ayari talebi
gibi goreceli daha az acil tibbi yardim cagirist amagli oldugu
belirlenmistir.

Tim ¢agrilara ulagsma siiresi Saglik Bakanligi’nin mavi kod
cagirilart igin 6nerdigi 3 dakika siiresi i¢inde yer almis ve KPR
uygulanan olgular arasinda %33,9 gibi yiiksek oranda spontan
dolasimin geri donmesi saglanabilmistir.

Kardiyopulmoner resiisitasyon uygulanan olgularda ilk
kardiyak arrest ritim degerlendirmesinde %80,4 olguda sok
uygulanmayan ritimler, %19,5 olguda sok uygulanabilen ritim
oldugu belirlenmistir. Kardiyopulmoner resiisitasyon uygulanan
olgular arasinda %14,8’inde SDGD saglanmis, %85,1°de ise 6liim
gergeklesmistir.

Kardiyak arrestler hafta i¢ci / hafta sonu olmasina gore
incelendiginde anlamli olarak KPR uygulamalarinin hafta igi
daha ¢ok oldugu ancak bunun sagkalim {izerine bir etkisinin
olmadigi gorilmiistiir.

Uluslararas1 KPR kayitlart elektronik olarak toplanmakta ve iilke
genelinde hastane dis1 ve hastane i¢i kardiyak arrest kayitlarinin
girildigi ve tek bir veri tabaninda toplanmaktadir. Béylece o tilkede
mevcut tiim hastanelerden gelen KPR sonuclarinin toplandigi bir
veri tabani mevcuttur. Resiisitasyon alaninda yapilan bilimsel
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klinik ¢aligmalar da bu veri tabanindaki veriler dogrultusunda
yapilmaktadir.

Cok etkenli niteliginden dolay: tibbi acil sistemlerinden biri olan
mavi kod uygulamalarmin hasta sonuglari tizerindeki etkilerini
incelemek zordur. Hastanelerde mavi kod ekiplerinin g¢agri
sistemlerinde ve olay yerine hizla ulagsmasi konularinda ciddi
gelismeler saglanmig olmakla birlikte, bu c¢agirilara gidildiginde
yapilan miidahalelerin eksiksiz kaydi, kurumlarin olusturdugu
standart mavi kod formlarinin doldurulmasi ve arsivlenmesi de
onemlilik arz eden bir diger 6nemli konudur. Bu ¢aligmada bu
konu vurgulanmis ve elde edilen sonuglar sunulmustur.
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ABSTRACT

Introduction

Keeping complete records of Code Blue applications and ensuring
their follow-up is crucial both for hospital quality standards and
for our legal responsibility as anesthesiologists. This study aims
to evaluate the Code Blue applications through an electronic
database. The primary objective is to determine the demographic
data of Code Blue calls in our hospital by assessing the reasons
for the calls and the locations from which they were made. The
secondary objective is to identify factors that may be associated
with cardiopulmonary arrest.

Methods

This study was conducted at Dokuz Eylul University Faculty
of Medicine Hospital. Code Blue calls, and applications from
January 2021 to January 2023 were retrospectively evaluated over
a 2-year period. The demographic characteristics of Blue Code
calls and features related to resuscitation efforts were examined.

Results

Data from 474 calls were included and analyzed. Of these
calls, 272 (57.38%) involved outpatients, while 202 (42.62%)
were related to inpatients. Among inpatients, cardiopulmonary
resuscitation (CPR) was performed on 128 patients (63.36%).
Of these, 103 patients exhibited a non-shockable initial cardiac
arrest thythm, while 25 had a shockable rhythm. The return of
spontaneous circulation (ROSC) rate was 20% (5 patients) for
shockable rhythms and 13.59% (14 patients) for non-shockable
rhythms, with no statistically significant difference between the
two groups. Nineteen patients survived following CPR, while 109
patients died. CPR duration was significantly shorter in patients
with shockable rhythms compared to those with non-shockable
rhythms (15.54+8.43 vs. 30.19£15.94 minutes). A statistically
significant difference was found when comparing CPR durations
between patients who achieved ROSC and those who died.
According to the data obtained from electronic records, the in-
hospital cardiac arrest rate was found to be 1.6 per 1,000 patients.

Conclusion

Significant progress has been made in hospitals regarding the
call systems and rapid response of Code Blue teams. However, it
is crucial to ensure the complete documentation of interventions
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made during these calls and the completion and archiving of
standard Code Blue forms created by the institutions. Only in
this way will it be possible to implement remedial and corrective
measures for current practices and improve the quality of the
Code Blue procedure.

Keywords: Code blue, cardiopulmonary resuscitation, in-
hospital cardiac arrest.

INTRODUCTION

Increased survival and good neurological prognosis after
cardiopulmonary arrest can only be increased by timely
and correct interventions. Therefore, all healthcare workers
should be sensitive and knowledgeable about cardiopulmonary
resuscitation (CPR), and code blue systems should be established
in the hospital™?,

According to World Health Organisation data, 17 million
deaths occur worldwide annually, and 25% of these are sudden
cardiac arrests®. The outcomes after in-hospital cardiac arrest
are generally poor. In the UK, the survival rate until hospital
discharge has been reported to be less than 20% ©. In the United
States of America, in-hospital cardiac arrest has been reported to
be approximately 200 thousand per year. After hospital discharge,
survival rates vary between 7-26% -9,

A rapid and effective intervention reveals the importance of code
blue. Although it is used under different names worldwide, in-
hospital intervention teams, which are established for a common
purpose, are known as "Code Blue" activation in Turkey and are the
teams that reach and intervene in the arrest area by predetermined
persons. All over the world, code blue is expressed in the same
colour, and there is a call system known as "Code Blue," which is
based on the principle of activating the call announcement system
with a standard number (2222). The Ministry of Health wants the
system to be used in all hospitals in Turkey. The primary purpose
of the code blue application is to perform CPR by a team with
knowledge and competence in line with the needs of patients who
are being treated in healthcare institutions as soon as possible and
in accordance with the guidelines on a 24/7 basis.

In many hospitals without a separate "Medical Emergency Team",
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the "Code Blue" call is activated for medical emergencies other
than cardiac arrest. It is very important that the records of Code
Blue applications are made entirely, not lost, and that the patient is
followed up afterward, both in terms of hospital quality standards
and the legal responsibility of us anaesthesiologists. Nowadays,
when technology is advancing and artificial intelligence is being
used in various fields of medical science, Code Blue records
should also be made electronically and stored on the computer
system without being lost. For this purpose, electronic recording
systems should be established in all hospitals in our country.

In general, Code Blue aims to provide an effective and rapid
response. In this way, survival rates may increase.

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

METHOD

This study was conducted at Dokuz Eyliil University Faculty
of Medicine Hospital after approval of the Non-Interventional
Research Ethics Committee (Decision no: 2023/06-20). Code
blue calls and practices during the 2-year period between January
2021 and January 2023 were retrospectively evaluated.

Code Blue Procedure

Our hospital's code blue system is activated by coding the
extension phone number 2222, which is reflected on two separate
devices. There are two separate code blue teams in our hospital.
Blue codes given for non-admitted patients/persons in the hospital
who may come from the hospital garden, polyclinics, imaging
centre or corridors, other than inpatient clinical wards, fall on
the pagers of the code blue team consisting of an emergency
physician and a paramedic. Calls for this group are defined as
'non-admitted' in the findings section. The code blue calls from
the clinical wards with hospitalised patients fall on the pagers of
the other code blue team. After all interventions are completed,
the code blue (CPR) registration form is filled in. As of January
2021, the information in the Code Blue form has been recorded
electronically, and the "Hospital Information Management
System (PROBEL A.S.)" has been opened for entries. Code blue
information is recorded in an electronic environment. In this way,
after the electronic registration system started and it was ensured
that the records were made securely, the "Code Blue Registration
Form," which was made in writing and in 2 copies of the paper,
was replaced by the electronic registration system model.

Evaluation of Code Blue Information: In this study,
electronically recorded data were analysed under the following
headings.

Primary outcome: Call information; call time, call reason,
arrival time, patient demographic data.
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Secondary outcome: Cardiopulmonary resuscitation information;
practices performed before and after the code blue team arrived at
the scene; first cardiac arrest thythm, duration of CPR. After CPR
was terminated; whether spontaneous circulation returned and the
last status of the patient was recorded. The duration of intensive
care and hospitalisation were also evaluated.

Statistical Analysis

Statistical analyses of the data obtained in the study were
performed with SPSS (Statistical Package For Social Sciences,
Chicago, 1L, USA) 24.0 package programme. Frequent data
were expressed as number (n) and percentage (%). In statistical
analysis; Chi-square and Fisher's exact test were used to analyse
the data obtained by counting. Continuous data obtained by
measurement were shown as meantstandard deviation. The
evaluation of the data with continuous values in terms of regular
distribution patterns was performed using Kolmogorov-Smirnov
and Shapiro-Wilk tests. It was determined that the measurement
data did not show typical distribution characteristics. Mann-
Whitney U and Kruskal-Wallis tests were used to analyse the
data with continuous values. Statistical significance value was
taken as p< 0.05 in all comparisons.

RESULTS

During a 2-year period between January 2021 and January 2023,
474 code blue calls were included in the study. It was determined
that 272 (57.38%) of the calls were for outpatients without
hospitalisation and 202 (42.61%) were for inpatients. The number
of wrong calls was 3. Incorrect calls were not included in the
study analysis

It was determined that 81 (40.09%) of 202 blue code calls
were for cardiac arrest, 47 (23.26%) for respiratory arrest, 70
(34.65%) for planned endotracheal intubation (ETT) in a patient
with deteriorating general condition, 3 (1.50%) for mechanical
ventilator setting and 1 (0.50%) for vascular access. These data
are shown in the Consort Diagram (Figure 1).

Figure 1: Consort Diagram

Number of Code Wrong Code

Blue n: 474 n:3

Analysed
n: 474
Outpatient Inpatient
n: 272 n: 202
n:3
n:128 Mechanical n.79 n:1
. Elective Vascular
CPR ventilator . .
. intubation access
adjustment
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The interventions made until the arrival of the code blue team
and their rates are shown in Table 1.

Table 1: Interventions until the code blue team arrives

n (%)

186 (%692.08)
170 (%834.16)
168 (%83.17)
128 (%63.4)

Oxygen mask

ECG monitoring

Intravenous route

Cardiac compression

Adrenaline 28 (%13.86)
Atropine 27 (%13.37)
ETT trial 21 (%10.40)
Defibrillation 6 (%2.97)
None 3 (%1.49)

Calls for patients who were not hospitalised were also evaluated
as code blue calls directed to the paramedic team. When the
code blue calls for a total of 272 cases without hospitalisation
were analysed; 96 (35.3%) syncope, 41 (15.1%) pre-syncope, 31
(11.4%) impaired consciousness, 22 (8.1%) collapse, 15 (5.5%)
palpitations, 15 (5.5%) shortness of breath, 10 (3.7%) respiratory
failure, 7 (2.6%) for dizziness, 12 (4.4%) for seizure, 3 (1.1%)
for cardiac arrest, 19 (7.0%) for other reasons and 1 (0.3%) for
intravenous access. Among the calls made for patients who were
not hospitalised, it was determined that three calls were made
for cardiac arrest (3 patients who went for intubation assistance
while CPR was applied in paediatric and adult emergency
departments), and 10 calls were made while CPR was applied due
to respiratory arrest (5 patients in endoscopy unit, 2 patients in
interventional radiology and 3 patients in radiology unit) and a
total of 13 patients were hospitalised in the relevant services after
blue code intervention and patient follow-up was continued.

When all code blue calls were evaluated, 231 (48.73%) and 243
(51.26%) of the patients were female and male, respectively. The
mean age of the patients was 59.81+£20.26 years. The mean age of
the female patients was 55.96+21.63 years and the mean age of the
male patients was 63.48+18.17 years. A statistically significant
difference was found between male and female patients regarding
mean age (p=0.001).

The mean arrival time of the code blue team to the scene was
3.32+0.56 minutes for patients without hospitalisation and
3.60+£0.82 minutes for patients with hospitalisation. The areas
where code blue was given and their rates are shown in Table 2.
It was determined that 10 (5.0%) of the calls were from places
where code blue calls should not be made, such as the coronary
intensive care unit, and these calls were for patients who could
not be endotracheally intubated during cardiac arrest.
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Table 2: Places where code blue was called in hospitalised
patients

Places given Code Blue n %
Orthopaedics 36 17.8
General Surgery 23 11.4
Neurology 20 9.9
Neurosurgery 7 3.5
Chest diseases 14 6.9
Gastroenterology/Rheumatology 3 1.5
Obstetrics and Gynaecology 1 0.5
Cardiovascular Surgery 1 0.5
Cardiology service 2 1.0
Coronary Intensive Care Unit 10 5.0
Ear Nose Throat 1 0.5
Oncology 7 35
Infection 10 5.0
Haemodialysis 1 0.5
Urology 6 3.0
Haemotology 6 3.0
Dermatology 2 1.0
Pandemic 26 12.9
Thoracic surgery 3 1.5
Nephrology 2 1.0
General internal medicine 1 0.5
Other 20 9.9
Total 202 100

The time distribution of code blue calls is shown in Table 3.
When the data were analysed, it was determined that weekend
night calls were statistically significantly higher than weekday
night calls (p<0.001).

Table 3: Distribution of Code Blue calls between weekdays and
weekends / on and off hours

Weekdays Weekend Total
n (%) n (%) n (%)
08:00-16:00 86 (%61.00) [ 20 (%32.79) | 106 (%52.4)
16:00-08:00 55 (%39.00) | 41 (%67.21) | 96 (%47.52)
Total 141 (%100) 61 (%100) 202 (%100)
Chi-square test, (p<0.001).
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Examination of the variables associated with CPR characteristics,
spontaneous return of circulation (ROSC) and death in 128
(71.2%) patients who underwent CPR among a total of 202 code
blue calls are presented in Table 4.

Table 4: Characteristics of the patients and CPR results

ORIGINAL ARTICLE
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Achievement (ROSC)
Total Successful Failed
n (%) n (%) n (%) P

Age (years) 70.52+16.49 | 69.52+14.38 | 70.69+16.88 | 0.776
(mean+SD)

Gender

Male 85 (66.4) 13 (10.2) 72 (56.3) 0.533
Female 43 (33.6) 6 (4.7) 37 (28.9) ’
Arrived time of |3 55 > | 368£086 | 3.58:0.81 | 0.7
code blue (min)

Attempts made until the Code Blue team arrived

Intravenous

route 109 (85.2) 17 (13.3) 92 (71.9) 0.566
Cardiac

. 128 (100) 19 (14.8) 109 (85.2) 0.016

compression

ECG monitoring | 111 (86.7) 16 (12.5) 95(74.2) 0.727
ETT 12 (9.4) 2 (10.5) 10 (9.2) 0.852
Defibrillation 6(3) 0(97) 6(3) 0.295
First monitorised rhythm

Shocked rhythm

(n"VT/VF) 25(19.5) 5(3.9) 20 (15.6)

Rhythm without 0419

ythm withou

shock 103(80.5) 14 (10.9) 89 (69.5)

Arrest time

Night

(20.00-08.00) 62 (48.4) 8(6.3) 54 (42.2)

r— 0.550

aytime

(08.00-20.00) 66 (51.6) 11 (8.6) 55(43.0)

Weekdays 84 (65.6) 13 (10.2) 71 (55.5) 0.781
Weekend 44 (34.4) 6(4.7) 38 (29.7) ’
Length of

hospital stay

before cardiac 6.40+5.81 6.64+6.55 6.33+£5.63 0.816
arrest (days)

(mean+SD)

CPR time (min) | 27.12+15.84 | 15.54+8.43* | 30.19+15.94* | <0.001
Comorbidities

Kardiyovaskuler | 115 (89.8) 16 (12.5) 99 (77.3) 0.378
Norolojik 37 (28.9) 4(3.1) 33 (25.8) 0.585
Pulmoner 99 (77.3) 15 (11.7) 84 (65.6) 0.856
Renal 22(17.2) 4(3.1) 18 (14.1) 0.741
Diger 100 (78) 16 (12.5) 84 (65.6) 0.487
*: p<0.05
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When the duration of CPR was analysed for patients whose
spontaneous circulation was restored, it was found to be 15.54+
8.43 minutes (Table 4). When the CPR time of the patients who
died after cardiopulmonary resuscitation was analysed, it was
determined as 30.19+ 15.94 minutes. When the duration of CPR
was analysed in patients whose spontaneous circulation was
restored and in patients who died, statistical significance was
found (p<0.001).

When the duration of hospitalisation before cardiac arrest in
patients who underwent cardiopulmonary resuscitation was
analysed, it was found that the mean duration of hospitalisation
before a cardiac arrest was 6.64+6.55 days in patients who
received CPR and 6.33+5.63 days in patients who were evaluated
as death after CPR. No statistical significance was found in terms
of the duration of hospitalisation before arrest among the patients
who received cardiopulmonary resuscitation (p:0.816).

DISCUSSION

All data included in this study were obtained from electronic
records made through the "Hospital Information Management
System (PROBEL A.S)", which was installed in the last months
of 2020 and has been actively operating since the first month of
2021. During the 2 years covering the study, CPR was applied
to 138 cardiac arrest cases in code blue calls. Dokuz Eyliil
University Faculty of Medicine Hospital has 925 beds. The
number of Intensive Care beds is 106. The total number of patients
hospitalised in 2021-2022 was 85830. In-hospital cardiac arrest
rate was found to be 1.6 per 1000 patients. The fact that this rate is
higher than the rate of 0.57 obtained in the previous study® may be
because the data records are made regularly and not lost after the
electronic recording system. Because in previous years, although
one copy of the code blue (CPR) registration form was collected
in the patient file and the other copy in the code blue team or in
the secretariat deemed appropriate by the team, sometimes there
were undesirable situations such as loss or lack of documents even
from patient files or secretariat. The way to prevent this was to
be able to provide a data entry via computer, not a paper form.
This necessity, which should be in today's technology, has been
successfully initiated and carried out in our hospital.

In-hospital responses to cardiac arrest vary across institutions
and time. Many centres have systems in place to ensure that a
specialised team responds to the scene after cardiac arrest.
These are emergency teams or rapid response teams, which
are sometimes available for cardiac arrest and sometimes for
intervention to patients whose condition worsens®!?, According
to a survey conducted in our country, 97.6% of hospitals have
a code 2222 blue code system for in-hospital cardiac arrests!V.
Although they have different names, cardiac arrest intervention
teams show standardisation in many countries. However, despite
standardization, survival rates after resuscitation vary. One of
the reasons for this variability is the differences between the
implementation of resuscitation guidelines. There are studies
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showing that the cardiac arrest team is an important factor in
resuscitation success!!?. There are studies showing that survival
in in-hospital cardiac arrest is higher in hospitals with specialised
teams responding only to cardiac arrest!'®. Other factors affecting
resuscitation success include successful task distribution in the
team, trained team members, and good communication.

In many studies in which code blue applications were investigated,
it was found that the majority of code blue calls were non-arrest
calls, and this finding is similar to the results of many other code
blue studies"!9. The majority of non-arrest calls are false calls. In
a study evaluating the effectiveness of emergency response teams,
it was observed that only 30% of the calls were real arrest calls
and met the code blue criteria’?). In our study, after excluding false
codes, 40.09% of the calls were cardiac arrest, and 23.26% were
respiratory arrest, which were real emergencies requiring code
blue activation, and these rates were found to be compatible with
those in the literature.

In the study by Cashman et al. 878 emergency codes were analysed
in a 22-month period and a total of 6.71% false code call data were
found. It was noted that the most common reason for a wrong call
was arrhythmia, and another important reason was seizure!!®.

Study of Eroglu et al."”, which included 5-month studies in 2012,
89 code blue notifications were included in the study, and 81 (91%)
of them were found to be wrong codes. In this study, the reasons
for incorrect codes were found as healthcare workers' anxiety
about the patient (24.7%), conversion (20.2%), change in mental
status (20.2%), chest pain (13.5%), and presyncope (12.4%). In
the retrospective study of Ozmete (18) in 2017, 5 (3.2%) of 154
code blue notifications were evaluated as incorrect codes.

In our study, misdialling, feeling unwell and simple falls were
considered as false activations. The blue codes given in the non-
admitted patient group intervened by the emergency paramedic
team frequently consisted of syncope, collapse with chest pain,
seizures, and falls. If the blue codes given for critically ill patients
whose general condition deteriorated and who did not have
access to vascular access, and the blue code activations made in
critical events in respiratory follow-up of patients monitored on
mechanical ventilators in the ward are accepted as the correct
indication because there is no medical emergency team other than
the blue code team in our hospital, it can be interpreted as "correct
activation" at a higher rate compared to the literature. From this
point of view, the reason why our "wrong call" rate is lower in
our hospital compared to the literature may be that our current
blue code applications have been switched to the blue code system
as a continuation of the previous emergency anaesthesia phone
calls. Thus, it has been proven with the available data that the code
blue calls made both due to cardiac arrest, and other emergency
medical aid requests functioned in accordance with their purpose.
Another reason for the low rate of false calls in our hospital can
be considered as a positive result of regular and continuous code
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blue trainings during the year. Because in our previous study,
in which in-hospital code blue calls were analysed for 4 years
covering the years 2015-2019, we found that 35 of the total 372
calls were recorded as false calls and this rate was 9.40% (9. After
2019, it was ensured that the in-hospital code blue training, which
previously existed, was continued regularly throughout the year.
A large instructor staff consisting of faculty members, specialists,
and assistant doctors, as well as accompanying education officer
nurses, is formed and all non-medical staff working in the hospital
are provided with both a theoretical presentation including when
to activate the code blue call and what to do until the professional
team arrives, and basic life support and automatic external
defibrillator use training with a mannequin. These trainings also
provide a standardisation for university hospital quality audits. As
a result, in the study in which 127 code blue cases were evaluated
for the years 2019-2021®, this rate was found to be 5.5% and
0.6% false call rates in the current study. False call rates have been
decreasing over the years in our institution, which is a university
hospital.

In our study, the mean age of patients who underwent CPR was
70.52+16.49 years. The mean age of females was 65.39+19.00
years, and the mean age of males was 62.32+20.37 years. No
statistically significant difference was found between male and
female patients in terms of mean age. In studies conducted in
Turkey, the mean age is between 62 and 72 years®.

Kim and et al.®Y, the mean age of those who underwent CPR was
found to be 68.8+14.4 years. In the study of Perman et al. ®?, cases
in which cardiac arrest developed in patients hospitalised in the
ward and intervened were examined and the mean age was found
to be 69 years. Petrie et al. evaluated out-of-hospital arrest cases
and the mean age was found to be 68 years®. It was observed that
there was no significant difference between the literature and our
study.

Code blue calls were mostly made in orthopaedics 36 (17.8%) and
general surgery 23 (11.4%) wards. The orthopaedics and general
surgery wards of our hospital are the wards where critically ill
elderly patients with many comorbidities are followed up before
and after surgery. In a meta-analysis of data records of 90,000
patients in which 23 previous studies were analysed, advanced age
(<70 years), malignancy and renal disease comorbidity, and male
gender were shown to be factors decreasing survival. In our study,
unlike this meta-analysis, there was no difference between gender
and survival. However, older age and more calls received from
services with more comorbidities affect survival. Nevertheless, the
discharge rate of our patients who underwent CPR was 14.84%,
which is similar to the 30-day survival rates in the literature®®.

In both retrospective studies published by Tosyali et al.®® and
Esen et al.?® in 2016, it was observed that the most common
place of code blue call was the internal medicine service. In the
retrospective study conducted by Faruk Cigekei et al. presenting
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data from our country, it was observed that coronary intensive
care was in the first place with 29.2% ©7. In our study, 10 of a total
of 128 calls accepted as correct belonged to coronary intensive
care unit. These calls were for patients in whom endotracheal
intubation could not be performed during cardiac arrest.

When the time taken by the code blue team to reach the scene
was analysed, the mean time to reach the scene was 3.60+0.82
minutes for hospitalised patients. The time taken to reach the
patient after the code blue is given is important in survival.
According to a study @, survival was 44.5% in patients in whom
resuscitation was started before 3 minutes, whereas survival was
19.5% in patients in whom resuscitation was started after more
than 3 minutes. Considering the size of our hospital, the time
to reach the scene for code blue is standard. In order to ensure
this, two separate code blue teams were formed after the physical
conditions of the institution were mapped. After the teams receive
the call In large hospitals, the team that first evaluates the patient
must approach the patient whose condition deteriorates until the
code blue team arrives and applies the basic-advanced life support
steps correctly. In addition, expressing the scene of the incident
precisely after the call is given and not distracting the code blue
team with unnecessary/incorrect codes increase the success of
resuscitation. For CPR, where every minute is very important,
no delay in starting the intervention and starting the intervention
before the code blue team arrives contribute to survival.

In the study conducted by Oziitiirk et al. it was determined that
62.7% of the code blue calls were made during off-hours®”. In
the study conducted by Emin Murat et al. it was reported that the
most common time period for code blue calls was 22-23 hours
and the rate of application during off-hours was 56% ©”. When
the time of the code blue call was compared with the accuracy of
the code blue call, a statistically significant correlation was found,
and it was found that the blue codes outside of working hours
were more accurate. Therefore, it is concluded that the code blue
system should be based on a 7/24 basis. In our hospital, the code
blue radio phone is carried by the responsible physician during
and outside working hours, and he/she tries to reach the scene as
soon as possible after the call.

In our study, when the hours of code blue calls during the day
were analysed, 55 (39%) code blue calls were given between
16:00-08:00 on weekdays, 20 (32.79%) between 08:00-16:00
on weekends, 41 (67.21%) code blue calls were given between
16:00-08:00 and the total number of out-of-hours codes was 116
(57.4%). When the data were analysed, it was determined that
weekend night calls were statistically significantly higher than
weekday night calls according to the total number of blue code
calls. In the present study, although it was found that the return of
spontaneous circulation was less in cardiac arrest cases at night
compared to cases, this difference was not statistically significant.
It was observed that the results of CPR application on weekdays
and weekends did not have a statistically significant relationship
with survival.
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When we look at the results of two separate studies conducted
previously in our hospital, in which 337 cases, including the years
2014-2019 and 127 code blue cases for the years 2019-2021, were
evaluated. In the evaluation of the time interval of cardiac arrest
cases in the study, including the years 2019-2021, no statistical
significance was found between weekdays and weekends when
the CPR results of the cases in terms of time were examined. In
the results of the study including the years 2014-2019, we see that
there are similar results to this study®.

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

It is known that the first rhythm seen more frequently in in-
hospital cardiac arrests is the non-shockable rhythm®'*?. Survival
until hospital discharge is only 10% in patients with a rhythm
without shock, whereas this rate is approximately 50% in patients
whose first thythm is shockable®?3¥. Unfortunately, the rate of
patients with an initial shockable rhythm is only 20%. In a study
by Stankovica et al.®¥ in which the results of 2780 cardiac arrests
were analysed, the rate of ROSC was found to be 80% in 639
patients whose initial thythm was shockable and 41% in 2783
patients whose initial rhythm was non-shockable. In in-hospital
cardiac arrest patients, it was found that the predictors of the initial
shockable rhythm included witnessed arrest and specific cardiac
diseases in monitored patients, while older age, female gender and
specific non-cardiovascular diseases were predictors of the initial
non-shockable rhythm. It was reported that the first rhythm being
a shockable rhythm and having ROSC were strongly associated
with 30-day and one-year survival®®. In another study, when the
first thythm in cardiac arrest was compared between asystole
and NEA, if the first rhythm was NEA, it was associated with
higher ROSC, but there was no difference on long-term survival
of 30 days and one year®. In the same study, the relationship
between the first rhythm and comorbidities was evaluated, and
it was reported that there was no relationship between most of
the comorbidities and the first cardiac arrest thythm. Pulmonary
disease, obesity and gastrointestinal cancer were found to be
associated with initial asystole, but ischaemic heart disease and
cardiac arrhythmias other than atrial fibrillation/flutter were found
to be associated with NEA. Hypertension was also reported to be
associated with cardiac arrest and comorbidities in another study.
In the results of in-hospital cardiac arrests performed in a cohort
similar to our study in a university hospital in Spain, it was found
that the most common comorbidity associated with cardiac arrest
was arterial hypertension, with a rate of 63.64% ©9. In this study,
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it was found that only 15.9% of the patients with cardiac arrest
had a shockable rhythm. In our study, although no significant
result was found between comorbidities and the rate of CPR,
in the evaluation of the first rhythm in patients who underwent
CPR, non-shockable rhythms were found in 80.4%, and shockable
rhythms were found in 19.6%. ROSC was detected in 20.0% of the
cases in which shock was applied as the first rhythm. ROSC was
observed in 13.6% of the cases in which shock was not applied as
the first rhythm and CPR resulted in exitus in 86.4% of the cases.
There was no statistical significance between the first cardiac
arrest thythm evaluated and ROSC.

CONCLUSION

In this study, demographic data of code blue calls in the period
after the introduction of electronic code blue records were
presented. According to the results, including a two-year period
it was determined that 40.09% of the code blue calls were for full
indications such as cardiac arrest 23.26% for respiratory arrest
and 34.65% planned elective intubation, 0.5% vascular access,
and 1.50% mechanical ventilator setting request.

The time to reach all calls was within the 3 minutes recommended
by the Ministry of Health for code blue calls, and spontaneous
circulation was restored at a high rate of 33.9% among the patients
who received CPR.

In the evaluation of the first cardiac arrest rhythm in patients
who underwent cardiopulmonary resuscitation, it was determined
that 80.4% had rhythms without shock and 19.5% had rhythms
with shock. Among the patients who received cardiopulmonary
resuscitation, ROSC was achieved in 14.8%, and death occurred
in 85.1%.

When the cardiac arrests were analysed according to weekdays/
weekends, it was found that CPR applications were performed
significantly on weekdays, but this had no effect on survival.

International CPR records are collected electronically and collected
in a single database where out-of-hospital and in-hospital cardiac
arrest records are entered throughout the country. Thus, there is a
database where CPR results from all hospitals in that country are
collected. Scientific clinical studies in the field of resuscitation are
also carried out in line with the data in this database.

Due to its multifactorial nature, it is difficult to analyse the
effects of code blue applications, one of the medical emergency
systems, on patient outcomes. Although serious improvements
have been achieved in the call systems of code blue teams in
hospitals and their rapid access to the scene, complete recording
of the interventions made when these calls are made, filling and
archiving the standard code blue forms created by the institutions
is another important issue. In this study, this issue is emphasised,
and the results obtained are presented.
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OZET

Bogulma, sivi igerisine batma veya dalmaya bagli solunum
fonksiyonunun bozulmasi ve bunu takip eden sorunlar tablosudur.
Tim diinyada 6nde gelen ve oOnlenebilir 6lim nedenlerinden
birisidir. Baz1 vakalarda suda bogulmaya bagli arrestten sonra
erken baslatilan etkili kardiyopulmoner resiisitasyon ve etkin
yogun bakim tedavisi ile , norolojik hasar olusmadan sagkalimi
saglanmaktadir. Bu yazida, kotii prognoz kriterleri ile ¢ocuk
yogun bakima kabul ettigimiz hastamizi ve ndrolojik sekelsiz
taburcu ettigimiz olguyu sunmay1 amagladik.

Anahtar kelimeler: Bogulma, pediatri, yogun bakim

ABSTRACT

Drowning is the deterioration of respiratory function due to
immersion or submersion in liquid and the problems that follow.
It is one of the leading and preventable causes of death worldwide.
In some cases, effective cardiopulmonary resuscitation initiated
early after drowning arrest and effective intensive care treatment
result in survival without neurologic damage. In this article, we
aimed to emphasize that we discharged our patient who was
admitted to pediatric intensive care unit with poor prognosis
criteria without any neurological sequelae.

Keywords: Drowning, pediatric, intansive care

GIRiS

Tiim diinyada 6nde gelen ve 6nlenebilir 6liim nedenlerinden biri
olan suda bogulma, sivi ortamda kalmaya bagl asfiksi sonrasi
24 saat igeresindeki 6liim olarak tanimlanmis, 24 saatten sonra
yasayan hastalar i¢in ise bogulayazma terimi kullanilmistir.
Gegmiste kullanilan bogulayazma, kuru/islak bogulma gibi
tanimlar giiniimiizde kullanilmamaktadir. Bu anlam karmasasi
2002 yilinda Amsterdam’da toplanan Diinya Suda Bogulma
Kongresi’nde (World Congress on Drowning) ortadan kaldirilmis,
bogulmanin tanimi "herhangi bir sivida batma veya siviya maruz
kalma ya da dalip ¢ikma nedeniyle gelisen solunum yetmezligi
durumu" seklinde yapilmistir. Kilavuzda "bogulayazma, kuru
bogulma, 1slak bogulma, aktif veya pasif bogulma, tuzlu su veya
tath suda bogulma" gibi hatali terminolojinin kullanilmamasi
gerektigi ve bogulmalarda mekanizmanin hipoksemi ve buna
bagli kardiyak arrest oldugu vurgulanmigtir®.

Diinya genelinde suda bogulmalar ciddi bir halk sagligi sorunu
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olup, her yil yaklagik 360.000 kisinin 6liimiine yol agmaktadir. Bu
rakam, yaralanmaya bagli 6liimlerin yaklasik %7' sini olusturur.
Amerika Birlesik Devletleri’'nde ise yilda 4.000 kisinin suda
bogulma nedeniyle hayatim1 kaybettigi tahmin edilmektedir.
Ayrica, her dlimciil bogulma vakasi i¢in yaklasik dort dlimeciil
olmayan bogulma vakas1 meydana geldigi ve bu kisilere tibbi
yardim gerektigi tahmin edilmektedir. Bu vakalarm %350'si
hastaneye yatis ve miidahale gerektirir, bu da bogulmanin uzun
streli tedavi ve bakim gerektiren ciddi saglik sonuglarma yol
acabilecegini gosterir®.

Suda bogulmalar iilkemizde dogal olmayan gocuk Oliimlerinin
basta gelen secbepleri arasindadir. Buna ragmen literatiire
bakildiginda konu ile ilgili ¢alismalarin az sayida oldugu ve
bunlarin birgogunun otopsi c¢aligmasi oldugu goriilmektedir.
Cocuk yas grubunda goriilen bogulma vakalar1 genellikle ebeveyn
gdzetiminin yetersiz oldugu durumlarda, 6zellikle havuz gibi suya
erigimin kolay oldugu ortamlarda meydana gelmektedir®.

Bogulmalarda anoksi, hipotermi ve bunlarin sonucunda olusan
metabolik asidoz mortalite ve morbidite gelisiminde etkin rol
oynamaktadir®.

Bogulma vakalarinda klinik seyir olduk¢a degiskendir ve
bazi hastalar hi¢ semptom gdstermezken, bazilar1 ¢oklu organ
yetmezligi gibi agir tablolarla karsilasabilir. Son ¢alismalara gore
1-3 yas, erkek cinsiyet, resiisitasyon ihtiyacinin 10 dakikadan
fazla olmasi, Glasgow Koma Skoru (GKS)<S5, hipotermi ve
pupil 151k cevabinin olmamas1 kétii prognoz gostergeleri olarak
saptanmistir. Ek olarak, kan gazi analizlerinde asidoz, artmis baz
ac181, hiperglisemi ve yiiksek laktat seviyeleri bogulmanin uzun
strdiiglinii gosterebilir. Bu biyokimyasal bulgular da bogulma
sonrasi kotil prognozla iligkilendirilmigtir!--1,

Bu olgu sunumunda kotii prognoz kriterleri ile cocuk yogun bakim
iinitesine kabul edilen olgunun12. giinde ndrolojik agidan sekelsiz
olarak taburcu edildigini vurgulamay1 amagladik.

OLGU

19 aylik erkek olgu parkta kaybolduktan sonra ailesi tarafindan
havuzda su iginde bas suya tamamen batmis olarak bulunuyor. Ilk
miidahalesi olay yerinde tesadiifen bulunan 112 ekibi tarafindan
olay yerinde yapiliyor. ilk degerlendirmede nabiz olmamasi
iizerine 5 dk temel yasam destegi uygulaniyor, 5 kurtarici soluk
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ve sonrasinda etkin gdgiis kompresyonu ile nabzi alinan olgu
¢ocuk yogun bakim {initesine kabul ediliyor. Bagvuru aninda
GKS:3, entiibe, bilateral 151k refleksi pozitif, nabiz 85/dk, kan
basinct 60/35 mmHg ve viicut sicakligr 34,5°C idi. Alinan ilk
arter kan gazinda; pH:6,93 PaCO,: 33,7 mmHg, PaO,:103 mmHg,
HCO,:7 mEq, BE: -25.2, Laktat:16.9 mmol/L, Glukoz:303 mg/
dl diger tetkiklerinde 6zellik yoktu. PA Akciger grafisinde yaygin
buzlu cam goriintisii tespit edildi (Resim 1).

Resim 1: Yogun bakim yatisindaki akciger grafisi

Mekanik ventilatore baglanarak takip edilen (P-SIMV modunda;
PIP: 22, PEEP: 8, Frekans: 24, inspt: 0,8 saniye, FiO: %70)
olguya santral vendz kateter yerlestirildi ve invaziv arteriyel
monitdrizasyon saglandi. Olguya 20 ml/kg % 0,9 NaCl (serum
fizyolojik) intravenoz infiizyon seklinde yiikleme yapildi (30 dk).
Ardisik olarak 1 mEq/kg bikarbonat dort kez uygulandi. Idame siv1
tedavisi olarak 1500 ml/m*giin % 5 dekstroz ve serum fizyolojik
inflizyonuna baslandi. Hipotansif seyreden olguya, 0,3 mcg/kg/
dk Adrenalin, 0,2 mcg/kg/dk Noradrenalin infiizyonlar: baslandi
ve kan basicina gore kademeli olarak dozlar1 artirildi. Trakeal
aspirat kiltiirii alindiktan sonra Antibiyotik olarak sefotaksim
baslandi. Elektrolit diizeyleri, karaciger ve bdbrek fonksiyon
testleri (KCFBT) giinliik olarak, kan gazi ve GKS degerleri sik
araliklarla takip edildi.

Yogun bakim yatisinin ikinci giinlinde, sedasyon kesilerek
olgunun noérolojik durumu degerlendirildi ve GKS’u 10 olarak
tespit edildi. Kranial MR incelemesi normal olarak degerlendirildi.
Hemodinamik olarak da stabil seyreden olgunun vazopressor
destegi kademeli olarak azaltilarak kesildi. Uciincii giin
degerlendirmesinde, hastanin goézleri spontan agik ve hareketli
olup patolojik refleks gozlenmedi, trakeal aspiratinda iireme
tespit edilmedi. Dordiincli giin yapilan degerlendirmede vital
bulgular stabil, kan gazi degerleri ve laboratuvar sonuglari normal
sinirlarda idi. PA Akciger grafisinde akcigerlerin ekspanse ve
normal havalanmakta oldugu gézlemlendi (Resim 2: Ekstiibasyon
oncesi akciger grafisi).
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Resim 2: Ekstiibasyon dncesi PA Akciger Grafisi

Yeterli spontan solunum eforu olan olgu ekstiibe edildi.
Ekstiibasyon sonrasi takiplerinde genel durumu stabil seyreden
olgu, ¢ocuk sagligi ve hastaliklar1 servisine transfer edildi.
Serviste rutin tedavilerine devam edilen olgu vital bulgularinin
stabil seyretmesi, kan gazi ve laboratuvar degerlerinin normal
olmasi lizerine, yatisinin 12. giiniinde taburcu edildi. Bir yillik
¢ocuk norolojisi poliklinik takiplerinde, hastanin motor ve mental
gelisiminde bir gecikme gozlenmemis ve saglikli biiylime ve
gelisimine devam ettigi saptanmustir.

TARTISMA

Suda bogulmada patofizyolojik siirecin gelisiminde temel
faktorler hipoksi ve ardindan gelisen metabolik asidozdur.
Prognostik agidan en Onemli belirleyiciler asfiksi siiresi ve
dolasim durmasidir. Suya batma ile olusan hipoksi, nefes alma
refleksini tetikler ve bu siiregte yutulan su ile birlikte apne ve
laringospazm gelisir. Hipoksiye bagli olarak metabolik asidoz
ortaya ¢ikar ve kardiyovaskiiler arrest gerceklesir. Bu durum,
santral sinir sisteminde iskemiye yol agar. Asfiksi ilerledik¢e
brongiyal dilatasyon meydana gelir ve alveollere su gegisi
baglar (D,

Pediatrik kardiyak arrestin gerceklestigi ortam, genel prognoz
ve norolojik sekeller gelisimi lizerinde dnemli bir etkiye sahiptir.
Beyin hiicrelerinde, hipoksik kosullarda 10. dakikadan sonra
geri doniisiimsiiz hasarin meydana gedigi bildirilmistir. Bu
nedenle kardiyopulmuner resiisitasyonun (KPR) hizli ve etkili
bir sekilde uygulanmasi, basarili sonuglarin elde edilmesinde
kritik rol oynamaktadir™1?. Olgumuz sudan ¢ikarildiginda doktor
ve 112 ekibinin olay yerinde bulunmasi, erken ve etkin KPR
uygulanmasint saglamig ve bu miidahale olgunun prognozunu
olumlu yonde etkilemistir. Etkili gogiis kompresyonlarinin,
dolasim destegi ve gaz degisimini saglayacak sekilde fizyolojik
solunum hareketlerine benzer bir etki olusturabilecegi ifade
edilmistir®.Yapilan arastirmalarda 10 dakikadan daha kisa
stireli uygulan resiisitasyonlarda noérolojik hasarin daha az veya
hi¢ meydana gelmedigi belirtilmektedir™. Olgumuzda KPR
uygulanmasina yanit 5. dakikada alinmustir.
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Resiisitasyon siiresinin uzamasi, olgunun acil servise apneik
ve komat6éz durumda ulagmasi ve ilk arterial pH degeri 7.’
den diisik olmast durumlarinda prognozun ¢ogunlukla kot
seyrettigi bildirilmistir'. Bu siirecte suda kalma siiresi, erken
miidahale, resiisitasyona erken yanit ve acil servise ulagim
stirelerinin prognoz lizerindeki belirleyici etkileri kadar, yogun
bakim siirecinde olgunun normotermiye ulasmasi, yeterli
diizeyde beyin perfiizyonun ve oksijenizasyonun saglanmasi
onem arz etmektedir.

Hastamizda ventilasyonun normokapnik diizeyinde tutulmasi,
yiiksek viicut sicakliginin kontrol altinda tutulmasi, 1sitma
isleminin kontrollii yapilmasi, uygun vazopressér ajan ve
antibakteriyal tedaviler ile ekstiibasyonu saglanarak sorunsuz
bir sekilde g¢ocuk servisine transferi saglanmistir. Hastanin
norolojik sekel birakmadan pediatri servisine transferi, bogulma
vakalarinin ardindan olumlu sonuglar elde edilmesinde kapsamli
ve multidisipliner bakimin dnemini gostermektedir.

SONUC

Sonug olarak, olgumuzda suda bogulma sonrasi gelisen arrest
durumunda, kisa siirede etkili resiisitasyon uygulanmasinin
sag kalim agisindan belirleyici rol oynadigi goriilmiistiir. KPR
uygulayan kisinin hekim olmasi, 112 ekibinin olay yerine
tesadiifen yakin konumda bulunmasi ve ¢ocugun erken yogun
bakima sevk edilmesi olumlu bir prognoza katkida bulunmustur.
Yogun bakim siirecinde hastanin yakindan ve profesyonelce
izlenmesi sayesinde norolojik sekelsiz bir iyilesme saglanmis,
genel prognoz olumlu yonde etkilenmistir. Bu durum, erken ve
profesyonel miidahalenin bogulma vakalarinda 6lim ve kalici
hasar riskini 6nemli 6lgiide azalttigini diigiinmekteyiz.

Uc tarafi denizlerle cevrili, sicak bir iklime ve havuz kiiltiiriine
sahip {iilkemizde bogulma olaylarinin yaygmligi gbéz Oniine
alindiginda, vatandaglara temel yasam destegi egitiminin
verilmesini savunuyoruz. Genel niifusu temel yasam kurtarma
becerileriyle donatmak, bogulma acil durumlarinda hayatta kalma
sansin1 Onemli Ol¢iide artirabilir. Ek olarak, saglik personeline
bogulma vakalarini yonetme konusunda 6zel egitim verilmesi, bu
tiir olaylarla iligkili morbidite ve mortaliteyi azaltmak i¢in hizli ve
etkili miidahalelerin saglanmasi zorunludur. Hem kamu hem de
saglik sektorlerinde hazirlik ve yeterlilik kiiltiiriinii tesvik ederek,
bogulmayla ilgili 6limlerin yiikiinii azaltmaya ve etkilenen
bireyler i¢in sonuglart iyilestirmeye ¢alisabiliriz.

Bu olgu, kétii prognostik degerlere sahip bir pediatrik bogulma
vakasinin, etkin ve zamaninda miidahalelerle basarili bir sekilde
yonetildigini ve sonug olarak norolojik sekel birakmadan olumlu
bir prognozla sonuglandigimni vurgulamaktadir.
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ABSTRACT

Drowning is the deterioration of respiratory function due to
immersion or submersion in liquid and the problems that follow.
It is one of the leading and preventable causes of death worldwide.
In some cases, effective cardiopulmonary resuscitation initiated
early after drowning arrest and effective intensive care treatment
result in survival without neurologic damage. In this article, we
aimed to emphasize that we discharged our patient who was
admitted to pediatric intensive care unit with poor prognosis
criteria without any sequelae.

Keywords: Drowning, pediatric, intansive care

INTRODUCTION

Drowning, a leading yet preventable cause of mortality worldwide,
is defined as death occurring within 24 hours due to asphyxia
resulting from immersion in a liquid environment. For patients
surviving beyond 24 hours, the term "near-drowning" is applied.
The term "drowning" also encompasses individuals who survive
beyond this timeframe. Previously used classifications such as
"dry" or "wet" drowning have been deprecated. This clarification
was achieved during the 2002 World Congress on Drowning in
Amsterdam, where a consensus defined drowning as "a condition
of respiratory failure induced by immersion or exposure to liquid,
including diving." Notably, the guideline discourages the use of
outdated terms like "drowning," "dry drowning," "wet drowning,"
"active," or "passive drowning," or distinctions based on the type
of liquid. Instead, it underscores that drowning's mechanism
primarily involves hypoxemia leading to cardiac arrest®.

Drowning is a significant public health issue worldwide, causing
approximately 360,000 deaths annually and accounting for about
7% of all injury-related fatalities. In the United States specifically,
it is estimated that 4,000 people die each year due to drowning.
Furthermore, for every fatal drowning incident, approximately
four non-fatal drownings occur, requiring medical intervention.
About 50% of these cases necessitate hospitalization and further
treatment, indicating that drowning can lead to serious health
outcomes requiring long-term care and management®.

Drowning stands as a leading cause of unnatural child fatalities
in Turkey. In the literature, few studies have been done on the
subject, and most of them are autopsy studies. Drowning cases
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in children usually occur in situations where parental supervision
is insufficient, especially in environments such as pools where
access to water is easy®?.

Anoxia, hypothermia, and ensuing metabolic acidosis significantly
contribute to the mortality and morbidity associated with drowning
incidents®.

The clinical course of drowning cases is highly variable; some
patients remain asymptomatic, while others may develop severe
conditions such as multi-organ failure. Recent studies have
identified poor prognostic indicators, including age between 1-3
years, male gender, a resuscitation duration exceeding 10 minutes,
a Glasgow Coma Scale (GCS) score below 5, hypothermia, and
absence of pupillary light reflex. Additionally, arterial blood
gas analysis may reveal acidosis, an increased base deficit,
hyperglycemia, and elevated lactate levels, which can indicate
prolonged submersion. These biochemical findings have also been
associated with poor prognosis following drowning incident!--',

In this case report, we aimed to emphasize that we discharged
our patient who was admitted to the pediatric intensive care unit
with poor prognosis criteria at the end of the 12th day without
neurological sequelae.

CASE

A 19-month-old male patient is found upside down in the pool
by his family after being lost in the park. The first intervention
is performed by the 112 team, who is incidentally present at the
scene. Upon the absence of a pulse in the first evaluation, basic life
support is applied for 5 minutes; the patient whose pulse is taken
with five rescue breaths and then effective chest compression
is admitted to our pediatric intensive care unit(PICU). Upon
admission, the patient exhibited a Glasgow Coma Scale (GCS)
score of 3, bilateral pupillary light reflexes were positive, with
a heart rate of 85/min, blood pressure measuring 60/35 mmHg,
and body temperature of 34.5 degrees Celsius under intubation.
Initial arterial blood gas analysis revealed severe acidosis
(pH 6.93), with additional parameters indicating hypoxemia,
hypercarbia, and metabolic derangement (PaCO,:33.7 mmHg,
Pa0,:103 mmHg, HCO,:7mEq, BE-25.2, Lactate 16.9 mmol/L,
Glucose: 303 mg/dl). Diffuse ground glass appearance was
detected in lung imaging. (Picture 1).
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Picture 1: Chest graph during intensive care admission

A central venous catheter was placed, and invasive arterial
monitoring was provided in the patient, who was followed up by
connecting to a mechanical ventilator (P-SIMV mode; PIP: 22,
PEEP: 8, frequency: 24, inspt: 0.8 seconds, FiO2: 70%). The patient
was loaded with 20 cc/kg 0.9% NaCl (saline) as an intravenous
infusion in 30 minutes. 1 mEq/kg bicarbonate was administered
four times consecutively. As maintenance fluid therapy, 1500
cc/m?/day 5% dextrose and saline infusion was started. Adrenaline
infusions of 0.3 mcg/kg/min and noradrenaline infusions of
0.2 mcg/kg/min were administered to the patient who was
hypotensive, and the doses were gradually increased according to
blood pressure. Antibiotic treatment was started with cefotaxime,
and tracheal aspirate culture was taken. Electrolyte levels, liver,
and renal function tests (KCFBT) were monitored daily, and blood
gas and GCS values were monitored at frequent intervals.

On the second day of the intensive care period, the patient's
neurological status improved, and GCS improved to 10 after
sedation was discontinued. Cranial MRI examination was
evaluated as normal. The patient was hemodynamically stable, and
vasopressor support was gradually decreased and discontinued.
On the third day, the patient's eyes were spontaneously open and
mobile, no pathological reflexes were observed, and no growth
was detected in the tracheal aspirate.

On the fourth day, vital signs were stable, and blood gas values and
laboratory results were within normal limits. Chest X-ray showed
that the lungs were expanded and normally ventilated (Picture 2:
Chest X-ray before extubation).
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Picture 2: Chest graph pre-extubation

The patient was extubated in the light of these findings. The
patient, whose general condition was stable after extubation, was
transferred to the pediatric health and diseases service on the
sixth day of intensive care unit hospitalization with the diagnosis
of aspiration pneumonia. Routine treatment was continued
in the ward, and the patient was discharged on the 12th day of
hospitalization when the vital signs were stable, and blood gas
and laboratory values were within normal limits. In the one-year
follow-up of the pediatric neurology outpatient clinic, no delay
was observed in the motor and mental development of the patient,
and it was found that the patient continued to grow and develop
healthy.

This case highlights that a pediatric drowning case, which initially
exhibited poor prognostic indicators, was successfully managed
with effective and timely interventions, resulting in a favorable
prognosis without neurological sequelae.

DISCUSSION

The main factors in the development of the pathophysiological
process in drowning are hypoxia and subsequent metabolic
acidosis. The most important prognostic factors are the duration of
asphyxia and circulatory arrest. Hypoxia caused by immersion in
water triggers the breathing reflex, and apnoea and laryngospasm
develop with swallowed water. Metabolic acidosis occurs due to
hypoxia, and cardiovascular arrest occurs. This leads to ischemia
in the central nervous system. As asphyxia progresses, bronchial
dilatation occurs and water passage to the alveoli begins(",
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The environment in which pediatric cardiac arrest occurs has a
significant impact on the overall prognosis and the development of
neurological sequelae. It has been reported that irreversible damage
occurs in brain cells after 10 minutes under hypoxic conditions.
Therefore, rapid and effective application of cardiopulmonary
resuscitation (CPR) plays a critical role in achieving successful
results!1?, The presence of the doctor and 112 team member at
the scene when our patient was pulled out of the water ensured
early and effective CPR, and this intervention positively affected
the prognosis of the patient. It has been stated that effective chest
compressions can produce an effect similar to physiological
respiratory movements, providing circulatory support and gas
exchange", Studies have shown that neurological damage is less
or absent in resuscitations performed for less than ten minutes?,
In this case, 5 minutes into CPR, spontaneous circulation (ROSC)
was obtained.

Factors such as prolonged resuscitation, initial presentation with
apnea and coma, and severe acidosis (arterial pH<7.1) upon arrival
in the emergency room portend a poor prognosis 11.Additionally,
the duration of water exposure, promptness of intervention,
timely response to resuscitation, and transportation times to the
emergency room influence outcomes. Transitioning the patient to
normothermia in the intensive care unit is crucial for optimizing
cerebral perfusion and oxygenation.

In our patient, ventilation was kept at a normal level; high body
temperature was kept under control; heating was performed in
a controlled manner; extubation was provided with appropriate
vasopressor agents and antibacterial treatments; and the patient
was transferred to the pediatric ward without any problems. The
fact that the patient was transferred to the pediatric ward without
neurological sequelae shows the importance of comprehensive and
multidisciplinary care in achieving positive outcomes following
drowning cases.

CONCLUSION

In conclusion, in our case of post-drowning arrest, the rapid
administration of effective resuscitation played a decisive role in
survival. The fact that the individual performing the resuscitation
was a physician, the proximity of the emergency medical team
(112) to the scene, and the child's early transfer to pediatric
intensive care (PICU) all contributed to a favorable prognosis.
The patient’s close and professional monitoring during the PICU
period enabled recovery without neurological sequelae, positively
influencing the overall prognosis. This case suggests that early
and professional intervention can significantly reduce the risks of
mortality and permanent damage in drowning incidents.

Given the prevalence of drowning incidents in our country, which
is bordered by seas on three sides and boasts a warm climate and
pool culture, we advocate for the extension of basic life support
training to citizens. Equipping the general population with
essential life-saving skills can significantly enhance the chances of
survival in drowning emergencies. Additionally, it is imperative to
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provide specialized training to healthcare personnel in managing
drowning cases, ensuring prompt and effective interventions to
mitigate morbidity and mortality associated with such incidents.
By fostering a culture of preparedness and competence in both the
public and healthcare sectors, we can strive to reduce the burden
of drowning-related fatalities and improve outcomes for affected
individuals.
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