¢ ¢

¢ 9

COCUK ACIL ve

YOGUN BAKIM DERGISI

Journal of Pediatric Emergency and Intensive Care Medicine

Volume / Cilt: 10 Issue / Sayr: 3 Year / Yil: 2023

Utility and Efficacy of Trauma Scoring Systems in Multiple Trauma Children with Cranial Computed Tomography
Kraniyal Tomografi Cekilmis Coklu Travmali Cocuklarda Travma Skorlama Sistemlerinin Kullanilabilirligi
Yasin Ertug Cekdemir, Uygar Mutlu, Ali Oztiirk, Basak Bayram, Murat Duman, Handan Giileryiiz Ucar; izmir, Turkey

The Effect of Cardiopulmonary Resuscitation Training and Practices on the Knowledge Level of Pediatrics
Residents

Kardiyopulmoner Restisitasyon Egitimi ve Uygulamalarinin Cocuk Saglidi ve Hastaliklar Asistan Doktorlarinin Bilgi Duzeyi
Uzerine Etkisi

Bilge Akkaya, Nilden Tuygun, Can Demir Karacan; Ankara, Turkey

Knowledge Levels of Pediatric Intensive Care Staff About Delirium, Single Center Experience

Cocuk Yogun Bakim Calisanlarinin Deliryum Hakkindaki Bilgi Duzeyleri, Tek Merkez Deneyimi

Emel Uyar, Serhat Emeksiz, Oktay Perk, Serhan Ozcan, Ahmet Ertiirk, Elif Emel Erten, Siileyman Arif Bostanci, Miijdem Nur Azili; Ankara Turkey

The Caregiving Burden and Perception of Quality of Life of Caregivers of Technology Dependent Children with
Chronic Disease and Disabilities: A View from One Center

Teknolojik Destege Bagmli Yasayan Kronik Hastalik ve Sakatliklar Olan Cocuklarin Bakim Verenlerinin Yuku ve Hayat Kaliteleri:
Bir Merkezden Gértinim

Nilgtin Erkek, Melahat Akdeniz, Ali Kiling; Antalya, Turkey

Self-assessment of the Feelings and Thoughts of Healthcare Professionals Regarding Their Social Lives and View
of the Profession at the Onset and at the End of the First Year of the COVID-19 Pandemic

COVID-19 Pandemisi Basinda ve Birinci Yilin Sonunda Saglik Calisanlarinin Sosyal Yasamlari ve Meslege Bakislari Konusunda
Duygu ve Ddstincelerinin Oz Degerlendirmesi

Ozlem Tolu Kendir, Nilgiin Erkek, Ramazan Giirlii; Antalya, Turkey

Comparison of Citrate and Heparin for Continuous Renal Replacement Therapy in Pediatric Intensive Units

Cocuk Yogun Bakim Unitelerinde Stirekli Renal Replasman Tedavisinde Sitrat ve Heparinin Karsilastinimasi
Edin Botan, Aysen Durak, Emrah Giin, Anar Gurbanov, Burak Balaban, Fevzi Kahveci, Hasan Gzen, Hacer Usmak, Ali Genco Gengay, Tanil Kendirli;
Ankara, Turkey

Important Points of Diagnosis and Treatment Strategy of Intraperitoneal Bladder Perforation due to Blunt Pelvic
Trauma in a Pediatric Case
Pediyatrik Bir Olguda Kuint Pelvik Travmaya Bagli intraperitoneal Mesane Perforasyonunun Tani ve Tedavi Stratejisinde Onemli

Noktalar
Cansu Kural, Oktay Ulusoy, Emel Ulusoy, Murat Duman; izmir, Turkey

A Case with Multiple Systemic Inflammatory Syndrome Presenting with Acute Appendicitis Symptoms
Akut Apandisit Semptomlari ile Bagvuran Goklu Sistemik Enflamatuvar Sendromlu Bir Olgu
Ali Korulmaz, Sadik Kaya; Kocaeli, Hatay, Turkey

Distal Intestinal Obstruction Syndrome in Patients with Cystic Fibrosis: Two Separate Cases in the Pediatric
Intensive Care Unit

Kistik Fibrosisli Hastalarda Distal Intestinal Obstrtiksiyon Sendromu: Cocuk Yogun Bakim Unitesinde Takip Edilen iki Ayri Olgu
Yénetimi

Merve Misirlioglu, Ahmet Sezer, Dinger Yildizdas, Ozden Ozgiir Horoz, Faruk Ekinci, Selcan Tiirker Golak, Dilek Ozcan; Adana, Turkey
Kawasaki Disease Shock Syndrome: Think Earlier, Treat Intensively

Kawasaki Sok Sendromu: Erken Taniyin, Agresif Tedavi Edin

Ozlem Saritas Nakip, Selman Kesici, Ayse Unal Yiiksekgéniil, Yelda Bilginer, Seza Ozen, Benan Bayrakci; Ankara, Turkey
Post-traumatic Carotid Artery Dissection and Infarction

Travma Sonrasi Karotis Arter Diseksiyonu ve Enfarkttisu

Yilmaz Segilmis, Yunus E Dogan; Kayseri, Turkey

Moyamoya Disease, Which is Rare in Infancy: A Case Report

Bebeklik Doneminde Nadir Gértilen Moyamoya Hastaligi: Olgu Sunumu
Edin Botan, Aysen Durak, Merve Boyraz, Derya Bako; Van, Ankara, Turkey

&) galenos

TURK COCUK ACIL TIP
VE YOGUN BAKIM
DERNEGI

E-ISSN: 2148-7332




TURK GOCUK ACIL TIP
VE YOGUN BAKIM
DERNEGi

_ GOCUK ACIL ve
YOGUN BAKIM DERGISI

Journal of Pediatric Emergency and Intensive Care Medicine

EDITORLER KURULU / EDITORIAL BOARD

Prof. Dr. Metin Karabdctioglu

Memorial Sisli Hastanesi, Cocuk Saghdi ve
Hastaliklar1 Bolim Baskani, Istanbul, Tirkiye
orcid.org/0000-0003-2854-0562

Prof. Dr. Hayri Levent Yilmaz

Cukurova Universitesi Tip Fakiiltesi, Gocuk
Sagligi ve Hastaliklari Anabilim Dali, Cocuk
Acil Bilim Dali, Adana, Ttrkiye

E-posta: hly@superonline.com
orcid.org/0000-0003-0873-9814

Prof. Dr. Murat Duman

Dokuz Eyliil Universitesi Tip Fakiiltesi, Cocuk
Sagligi ve Hastaliklari Anabilim Dali, Cocuk
Acil Bilim Dali, [zmir, Tiirkiye

E-posta: mauman@deu.edu.tr
orcid.org/0000-0001-6767-5748

Dog. Dr. Emel Ulusoy

Dokuz Eyliil Universitesi Tip Fakiiltesi, Cocuk
Sagligi ve Hastaliklari Anabilim Dali, Cocuk
Acil Bilim Dali, [zmir, Tiirkiye

E-posta: ulusoy _emel@hotmail.com
orcid.org/0000-0002-2827-1553

Prof. Dr. Halim Hennes

Texas Southwestern Universitesi Dallas Tip
Fakultesi, Gocuk Acil Bilim Dall, Dallas, ABD
E-posta: halim.hennes@utsouthwestern.edu
orcid.org/0000-0002-1230-7371

Prof. Dr. Agop Gitak

Acibadem Universitesi Tip Fakiiltesi, Cocuk
Sadligi ve Hastaliklari Anabilim Dali, Cocuk
Yogun Bakim Bilim Dall, [stanbul, Tiirkiye
E-posta: agopcitak@hotmail.com
orcid.org/0000-0002-5108-3913

Prof. Dr. Dinger Yildizdas

Cukurova Universitesi Tip Fakiiltesi, Cocuk
Sagligi ve Hastaliklari Anabilim Dali, Cocuk
Yogun Bakim Bilim Dali, Adana, Tirkiye
E-posta: dyildizdas@cu.edu.tr
orcid.org/0000-0003-0739-5108

Editoryal Kurul / Editorial Board

Onursal Editor

Prof. Dr. Metin Karabdclioglu
E-posta: mkara63@hotmail.com
ORCID: https://orcid.org/0000-0003-2854-0562

Bas Editor

Prof. Dr. Hayri Levent Yilmaz

Cukurova Universitesi Tip Fakiltesi, Cocuk Saghg: ve
Hastaliklari Anabilim Dali, Cocuk Acil Bilim Dali, Adana,
Tirkiye

E-posta: hlevent01@gmail.com

ORCID: https://orcid.org/0000-0003-0873-9814
Cocuk Acil Editérleri

Prof. Dr. Murat Duman

Dokuz Eyliil Universitesi Tip Fakiiltesi, Cocuk Saghgr ve
Hastaliklar1 Anabilim Dali, Cocuk Acil Bilim Dali, [zmir,
Tlirkiye

E-posta: mduman@deu.edu.tr

ORCID: https://orcid.org/0000-0001-6767-5748

Dog. Dr. Emel Ulusoy

Dokuz Eyliil Universitesi Tip Fakiiltesi, Cocuk Saghgr ve
Hastaliklar1 Anabilim Dali, Cocuk Acil Bilim Dali, lzmir,
Tlirkiye

E-posta: ulusoy_emel@hotmail.com

ORCID: https://orcid.org/0000-0002-2827-1553

Prof. Dr. Halim Hennes

Texas Southwestern Universitesi Dallas Tip Fakiiltesi,
Cocuk Acil Bilim Dali, Dallas, ABD
E-posta: halim.hennes@utsouthwestern.edu

ORCID: https://orcid.org/0000-0002-1230-7371
Cocuk Acil Yardimci Editorleri

Dogc. Dr. Esen Besli

Istanbul Medeniyet Universitesi Tip Fakdiltesi, Cocuk Acil
Bilim Dali, Istanbul, Ttirkiye
E-posta: besliesen@gmail.com

ORCID: https://orcid.org/0000-0007-6837-5384

Dog. Dr. Anil Er

Saghk Bilimleri Universitesi, Dr. Behget Uz Cocuk
Hastaliklari ve Cerrahisi Egitim ve Arastirma Hastanesi,
Cocuk Acil Bilim Dali, lzmir, Tirkiye

E-posta: anler.278@gmail.com

ORCID: https://orcid.org/0000-0003-3452-5123

Editor Ofis / Editorial Office

Adres/Address: Gukurova Universitesi Tip Fakdltesi, Cocuk Saghgi ve

Hastaliklari Anabilim Dall,

Cocuk Acil Bilim Dali, 01330, Saricam, Adana, Turkiye
Tel./Phone: +90 322 338 60 60 / 3654

E-posta/E-mail: dergi@caybdergi.com

Dog. Dr. Ahmet Kagan Ozkaya

Karadeniz Teknik Universitesi Tip Fakiiltesi, Cocuk Saghgr
ve Hastaliklarr Anabilim Dali, Cocuk Acil Bilim Dali,
Trabzon, Tirkiye

E-posta: akozkaya@ktu.edu.tr

ORCID: https://orcid.org/0000-0003-3562-6495
Cocuk Yogun Bakim Editorleri

Prof. Dr. Agop Citak

Acibadem Universitesi Tip Fakiiltesi, Cocuk Saghgi ve
Hastaliklari Anabilim Dali, Cocuk Yogun Bakim Bilim Dall,
[stanbul, Tiirkiye

E-posta: agopcitak@hotmail.coms

ORCID: https://orcid.org/0000-0002-5708-3913

Prof. Dr. Dinger Yildizdas

Cukurova Universitesi Tip Fakdltesi, Cocuk Saghgr ve
Hastaliklari Anabilim Dali, Cocuk Yogun Bakim Bilim Dali,
Adana, Tlrkiye

E-posta: dyildizdas@gmail.com

ORCID: https://orcid.org/0000-0003-0739-5108
Cocuk Yogun Bakim Yardimci Editorleri

Dog Dr. Selman Kesici

Hacettepe Universitesi Tip Fakiltesi, Cocuk Saghg: ve
Hastaliklari Anabilim Dali, Cocuk Yogun Bakim Bilim Dall,
Ankara, Tdrkiye

E-posta: drselmankesici@gmail.com

ORCID: https://orcid.org/0000-0003-4746-6986

Dog Dr. Ebru Atike Ongun

Saglik Bilimleri Universitesi, Antalya Egitim ve Arastirma
Hastanesi, Cocuk Saglgi ve Hastaliklari Anabilim Dall,
Cocuk Yogun Bakim Bilim Dali, Antalya, Ttrkiye

E-posta: ebru_temel@yahoo.com

ORCID: https://orcid.org/0000-0002-1248-8635

Dog. Dr. Mutlu Uysal Yazici

Gazi Universitesi Tip Fakiltesi, Cocuk Saghgi ve
Hastaliklari Anabilim Dali, Cocuk Yogun Bakim Bilim Dall,
Ankara, Tlrkiye

E-posta: mutluuysal@yahoo.com

ORCID: https://orcid.org/0000-0001-73774718
Dogc. Dr. Nagehan Aslan

Malatya Egitim ve Arastirma Hastanesi, Cocuk Sagligi ve
Hastaliklari Klinigi, Cocuk Yogun Bakim Bolimd, Malatya,
Tirkiye

E-posta: nagehan_aslan@hotmail.com

ORCID: https://orcid.org/0000-0002-6140-8873

Reklam Sorumlusu
Prof. Dr. Murat Duman

Dokuz Eyliil Universitesi Tip Fakiiltesi, Gocuk
Saglgi ve Hastaliklari Anabilim Dali, Gocuk Acil
Dali, Izmir, Turkiye

Cocuk Acil ve Yogun Bakim Dergisi, Cocuk Acil Tip ve Yogun Bakim Dernegi’nin bilimsel yayinidir.
The Journal of Pediatric Emergency and Intensive Care Medicine is a publication of “Society of Pediatric

Emergency and Intensive Care Medicine”.

A-l



GOCUK ACIL ve

YOGUN BAKIM DERGISI

Journal of Pediatric Emergency and Intensive Care Medicine

Editéryal Kurul

Prof. Dr. Michael K. Kim

Wisconsin Universitesi, Tip Okulu ve Halk Sagligi
BerbeeWalsh Acil Tip Béliimd, Wisconsin, ABD

E-posta: mkkim@medicine.wisc.edu

Prof. Dr. Santiago Mintegi

Cruces Universite Hastanesi, Cocuk Acil Bélimii,
Bilboa, [spanya

ORCID: https://orcid.org/0000-0002-2342-8881

Prof. Dr. Harold K. Simon

Emory Universitesi Tip Fakiiltesi,
Anabilim Dali, Georgia, ABD

ORCID: https://orcid.org/0000-0003-3749-4772

Cocuk Acil

Dog. Dr. Rachel M. Stanley

Ohio Devlet Universitesi Nationwide
Hastanesi, Cocuk Acil Béliimd, Ohio, ABD

Scopus ID: 7201941736

Prof. Dr. Said Hachimi Idrissi

Ghent Universitesi Tip Fakiiltesi, Cocuk Saghgi ve
Hastaliklar1 Anabilim Dali, Cocuk Acil Bilim Dali,
Ghent, Belgika

ORCID: https://orcid.org/0000-0002-8455-1410

Prof. Dr. Itai Shavit

Rambam Saglik Kampdsd, Cocuk Acil Unitesi, Haifa,
Israil
Scopus ID: 6603497009

Cocuk

Dogc. Dr. Nancy S. Ghanayem
Wisconsin Cocuk Hastanesi, Cocuk Yogun Bakim
Béliimd, Wisconsin, ABD

Scopus ID: 6602122924

Prof. Dr. Zena Leah Harris

Northwestern Universitesi Feinberg Tip Fakiiltesi,
Cocuk Sagligi ve Hastaliklari Anabilim Dali, Cocuk
Yogun Bakim Bilim Dali, Chicago, ABD

ORCID: https://orcid.org/0000-0003-0110-8438

Doc. Dr. Rambod Amirnovin

Southern California Universitesi Keck Tip Fakdiltesi,
Cocuk Saghgi ve Hastaliklari Anabilim Dali, Cocuk
Yogun Bakim Bilim Dali; Los Angeles Cocuk
Hastanesi, Anestezi Klinigi, Cocuk Yogun Bakim
Unitesi, California, ABD

Scopus ID: 57194773343

A-ll

Prof. Dr. Prof. Peter Luckett

Texas Southwestern Universitesi Dallas Tip
Fakiiltesi, Cocuk Sagligi ve Hastaliklari Anabilim
Dali, Cocuk Yogun Bakim Bilim Dali, Dallas, ABD

Scopus ID: 6602135411

Prof. Dr. Ozlem Teksam

Hacettepe Universitesi Tip Fakiltesi, Cocuk Saghgr
ve Hastaliklari Anabilim Dali, Cocuk Acil Bilim Dall,
Ankara, Turkiye

E-posta: oteksam@yahoo.com

ORCID: https://orcid.org/0000-0003-1856-0500

Prof. Dr. Oguz Dursun

Akdeniz Universitesi Tip Fakiiltesi, Cocuk Saghgi ve
Hastaliklarr Anabilim Dali, Cocuk Yogun Bakim Bilim
Dali, Antalya, Tiirkiye

E-posta: oguzdursun@gmail.com

ORCID: 0000-0007-5482-3780

Prof. Dr. Tanil Kendirli

Ankara Universitesi Tip Fakiiltesi, Cocuk Saghgr ve
Hastaliklari Anabilim Dali, Cocuk Yogun Bakim Bilim
Dall, Ankara, Tlirkiye

E-posta: tanilkendirli@gmail.com

ORCID: 0000-0007-9458-2803

Prof. Dr. Ayse Berna Anil

Saglik Bilimleri Universitesi, lzmir Tepecik Egitim ve
Arastirma Hastanesi, Cocuk Saglig: ve Hastaliklari
Anabilim Dali, Cocuk Yogun Bakim Bilim Dali, fzmir,
Tlirkiye

E-posta: aysebernaanil@hotmail.com

ORCID: 0000-0003-3670-3771

Prof. Dr. Oksan Derin6z Gulerytiz

Gazi Universitesi Tip Fakiltesi, Cocuk Saglhgi ve
Hastaliklari Anabilim Dali, Cocuk Acil Bilim Dall,
Ankara, Tirkiye

E-posta: oksan197@yahoo.com

ORCID: 0000-0007-7348-0656

Doc. Dr. Aykut Gaglar

Aydin Adnan Menderes Universitesi Tip Fakiiltesi,
Cocuk Saghgi ve Hastaliklari Anabilim Dali, Cocuk
Acil Bilim Dali, Aydin, Ttirkiye

E-posta: aykutcaglar@gmail.com

ORCID: 0000-0002-2805-5420
Teknik Yayin Editéri

Doc. Dr. Emel Ulusoy

Dokuz Eylil Universitesi Tip Fakiiltesi, Cocuk Saghgi
ve Hastaliklari Anabilim Dali, Cocuk Acil Bilim Dall,
[zmir, Tirkiye

E-posta: ulusoy_emel@hotmail.com

ORCID: https://orcid.org/0000-0002-2827-1553

TURK GOCUK ACIL TIP
VE YOGUN BAKIM
DERNEGi

istatistik Editorleri

Dog. Dr. Anil Er

Saghik Bilimleri Universitesi, Dr. Behget Uz Cocuk
Hastaliklari ve Cerrahisi Egitim ve Arastirma
Hastanesi, Cocuk Acil Bilim Dali, lzmir, Tiirkiye
E-posta: anler.278@gmail.com

ORCID: https://orcid.org/0000-0003-3452-5123

Dog. Dr. Yasar Sertdemir
Cukurova Universitesi Tip Fakiiltesi, Biyoistatistik
Anabilim Dali, Adana, Tiirkiye

ORCID: https://orcid.org/0000-0003-4455-3590

Dog. Dr. ilker Unal

Cukurova Universitesi Tip Fakiiltesi, Biyoistatistik
Anabilim Dali, Adana, Tlrkiye
E-posta: ilkerun@cu.edu.tr

ORCID: https://orcid.org/0000-0002-9485-3295
Dil Editorleri

Prof. Dr. Halim Hennes
Texas Southwestern Universitesi Dallas Tip
Fakdiltesi, Cocuk Acil Bilim Dali, Dallas, ABD

ORCID: https://orcid.org/0000-0002-1230-7371

Doc Dr. Ebru Atike Ongun

Saglik Bilimleri Universitesi Antalya Egitim ve
Arastirma Hastanesi, Cocuk Sagligr ve Hastaliklari
Anabilim Dali, Cocuk Yogun Bakim Bilim Dall,
Antalya, Tlrkiye

E-posta: ebru_temel@yahoo.com

ORCID: https://orcid.org/0000-0002-1248-8635
Reklam Sorumlulari

Prof. Dr. Oguz Dursun

Akdeniz Universitesi Tip Fakdltesi, Cocuk Saglhgi ve
Hastaliklarr Anabilim Dali, Cocuk Yogun Bakim Bilim
Dali, Antalya, Tiirkiye

E-posta: oguzdursun@gmail.com

ORCID: 0000-0007-5482-3780
Dog. Dr. Aykut Caglar

Aydin Adnan Menderes Universitesi Tip Fakdltesi,
Cocuk Saghgi ve Hastaliklari Anabilim Dali, Cocuk
Acil Bilim Dali, Aydin, Tirkiye

E-posta: aykutcaglar@gmail.com

ORCID: 0000-0002-2805-5420



TURK GOCUK ACIL TIP
VE YOGUN BAKIM
DERNEGi

GOCUK ACIL ve

YOGUN BAKIM DERGISI

Journal of Pediatric Emergency and Intensive Care Medicine

EDITORIAL BOARD / EDITORLER KURULU

Honorary Editor

Prof. MD., Metin Karabdctoglu

E-mail: mkara63@hotmail.com
ORCID: https://orcid.org/0000-0003-2854-0562

Editor in Chief

Prof. MD., Hayri Levent Yiimaz

Cukurova  University  Faculty —of Medicine,
Department of Child Health and Diseases, Division
of Pediatric Emergency Medicine, Adana, Turkey
E-mail: hlevent01@gmail.com

ORCID: https://orcid.org/0000-0003-0873-9814

Pediatric Emergency Editors

Prof. MD., Murat Duman

Dokuz Eylil University Faculty of Medicine,
Department of Child Health and Diseases, Division
of Pediatric Emergency Medicine, [zmir, Turkey
E-mail: mduman@deu.edu.tr

ORCID: https://orcid.org/0000-0001-6767-5748

Assoc. Prof. Emel Ulusoy

Dokuz Eylil University Faculty of Medicine,
Department of Child Health and Diseases, Division
of Pediatric Emergency Medicine, [zmir, Turkey
E-mail: ulusoy_emel@hotmail.com

ORCID: https://orcid.org/0000-0002-2827-1553

Prof. MD., Halim Hennes

Texas Southwestern University Faculty of Medicine,
Department of Pediatric Emergency Medicine,
Dallas, USA

E-mail: halim.hennes@utsouthwestern.edu

ORCID: https://orcid.org/0000-0002-1230-7371

Pediatric Emergency Associate Editors

Assoc. Prof. Esen Besli

[stanbul Medeniyet University Faculty of Medicine,
Department of Pediatric Emergency Medicine,
Istanbul, Turkey

E-mail: besliesen@gmail.com

ORCID: https://orcid.org/0000-0001-6837-5384

Assoc. Prof. Anil Er

University of Health Sciences Turkey, Dr. Behget
Uz Pediatric Diseases and Surgery Training and
Research Hospital, Clinic of Pediatric Emergency,
[zmir, Turkey

E-mail: anler.278@gmail.com

ORCID: https://orcid.org/0000-0003-3452-5123

Assoc. Prof. Ahmet Kagan Ozkaya

Karadeniz Technical University Faculty of Medicine,
Department of Pediatrics, Pediatric Emergency
Department, Trabzon, Turkey

E-mail: akozkaya@ktu.edu.tr

ORCID: https://orcid.org/0000-0003-3562-6495

Editors of Pediatric Intensive Care

Medicine Section
Prof. MD., Agop Citak

Acibadem  University  Faculty of Medicine,
Department of Pediatrics, Division of Pediatric
Intensive Care Medicine, Istanbul, Turkey

E-mail: agopcitak@hotmail.com

ORCID: https://orcid.org/0000-0002-5108-3913

Prof. MD., Dinger Yildizdas

Cukurova  University  Faculty of Medicine,
Department of Pediatrics, Division of Pediatric
Intensive Care Medicine, Adana, Turkey

E-mail: dyildizdas @gmail.com

ORCID: https://orcid.org/0000-0003-0739-5108

Pediatric Intensive Care Associate Editors

Assoc. Prof. Selman Kesici

Hacettepe  University  Faculty of Medicine,
Department of Health and Diseases, Division of
Pediatric Intensive Care, Ankara, Turkey

E-mail: drselmankesici@gmail.com

ORCID: https://orcid.org/0000-0003-4746-6986

Assoc. Prof. Ebru Atike Ongun

University of Health Sciences Turkey, Antalya
Training and Research Hospital, Clinic of Health
and Diseases, Division of Pediatric Intensive Care,
Antalya, Turkey

E-mail: ebru_temel@yahoo.com

ORCID: https://orcid.org/0000-0002-1248-8635

Assoc. Prof. Mutlu Uysal Yazici

Gazi University Faculty of Medicine, Department of
Health and Diseases, Division of Pediatric Intensive
Care, Ankara, Turkey

E-mail: mutluuysal@yahoo.com

ORCID: https://orcid.org/0000-0001-73774718

Assoc. Prof. Nagehan Aslan

Malatya Training and Research Hospital, Clinic of
Child Health and Diseases, Division of Pediatric
Intensive Care, Malatya, Turkey

E-mail: nagehan_aslan@hotmail.com

ORCID: https://orcid.org/0000-0002-6140-8873

Editorial Board

Prof. MD., Michael K. Kim

University of Wisconsin, Faculty of Medicine
and Department of Public Health BerbeeWalsh
Emergency Medicine, Wisconsin, USA

E-mail: mkkim@medicine.wisc.edu

Prof. MD., Santiago Mintegi
Cruces University Hospital,
Emergency, Bilbao, Spain

ORCID: https://orcid.org/0000-0002-2342-8881

Prof. MD., Harold K. Simon

Emory University Faculty of Medicine, Department
of Pediatrics Emergency Medicine, Georgia, USA
ORCID: https://orcid.org/0000-0003-3749-4772

Clinic of Pediatric

Assoc. Prof. Rachel M. Stanley

The Ohio State University Nationwide Children’s
Hospital, Clinic of Pediatric Emergency Medicine,
Ohio, USA

Scopus ID: 7201941736

Prof. MD., Said Hachimi Idrissi

Ghent University Faculty of Medicine, Department
of Pediatrics, Division of Pediatric Emergency
Medicine, Ghent, Belgium

ORCID: https://orcid.org/0000-0002-8455-1410

Prof. MD., Itai Shavit

Rambam Health Care Campus, Pediatric Emergency
Medicine Unit, Haifa, Israel

Scopus ID: 6603497009

ssoc. Prof. Nancy S. Ghanayem

Wisconsin Children’s Hospital, Clinic of Pediatric
Intensive Care, Wisconsin, USA

Scopus ID: 6602122924

Prof. MD., Zena Leah Harris

Northwestern University Feinberg Faculty of
Medicine, Department of Pediatrics, Division of
Pediatric Critical Care Medicine, Chicago, USA
ORCID: https://orcid.org/0000-0003-0110-8438

Assoc. Prof. Rambod Amirnovin

Southern California University Keck Faculty of
Medicine, Department of Clinical Pediatrics, Division
of Critical Care Medicine; Childrens Hospital Los
Angeles, Clinic of Anesthesia, Unit of Critical Care
Medicine, California, USA

Scopus ID: 57194773343

Prof. MD., Prof. Peter Luckett

Texas Southwestern University Dallas Faculty of
Medicine, Department of Pediatrics, Division of
Pediatric Intensive Care Medicine, Dallas, USA
Scopus ID: 6602135411

Prof. MD., Ozlem Teksam

Hacettepe  University — Faculty of Medicine,
Department of Pediatrics, Division of Pediatric
Emergency Medicine, Ankara, Turkey

E-mail: oteksam@yahoo.com

ORCID: https://orcid.org/0000-0003-1856-0500

Prof. MD., Oguz Dursun

Akdeniz University Faculty of Medicine, Department
of Pediatrics, Division of Pediatric Emergency
Medicine, Antalya, Turkey

E-mail: oguzdursun@gmail.com

ORCID: 0000-0007-5482-3780

Prof. MD., Tanil Kendirli

Ankara University Faculty of Medicine, Department
of Pediatrics, Division of Pediatric Emergency
Medicine, Ankara, Turkey

E-mail: tanilkendirli@gmail.com

ORCID: 0000-0007-9458-2803

A-lll



GOCUKACILve
YOGUN BAKIM DERGISI

Journal of Pediatric Emergency and Intensive Care Medicine

TURK GOCUK ACIL TIP
VE YOGUN BAKIM
DERNEGi

Prof. MD., Ayse Berna Anil

University of Health Sciences Turkey, [zmir Tepecik
Training and Research Hospital, Clinic of Pediatric
Health and Diseases, Division of Pediatric Intensive
Care, [zmir, Turkey

E-mail: aysebernaanil@hotmail.com

ORCID: 0000-0003-3670-3771

Prof. MD., Oksan Derin6z Guleryliz

Gazi University Faculty of Medicine, Department of
Pediatric Health and Diseases, Division of Pediatric
Emergency, Ankara, Turkey

E-mail: oksan197@yahoo.com

ORCID: 0000-0007-7348-0656

Assoc. Prof. Aykut Caglar

Aydin Adnan Menderes University Faculty of
Medicine, Department of Pediatric Health and
Diseases, Division of Pediatric Emergency, Aydin,
Turkey

E-mail: aykutcaglar@gmail.com

ORCID: 0000-0002-2805-5420

Technical Publication Editor

Assoc. Prof. Emel Ulusoy

Dokuz Eylil University Faculty of Medicine,
Department of Pediatric Health and Diseases,
Division of Pediatric Emergency, lzmir, Turkey
E-mail: ulusoy_emel@hotmail.com

ORCID: https://orcid.org/0000-0002-2827-1553

A-lV

Statistics Editors

Assoc. Prof. Anil Er

University of Health Sciences Turkey, Dr. Behget
Uz Pediatric Diseases and Surgery Training and
Research Hospital, Clinic of Pediatric Emergency,
[zmir, Turkey

E-mail: anler.278@gmail.com

ORCID: https://orcid.org/0000-0003-3452-5123

Assoc. Prof. Yasar Sertdemir

Cukurova  University — Faculty of Medicine,
Department of Biostatistics, Adana, Turkey

ORCID: https://orcid.org/0000-0003-4455-3590

Assoc. Prof. ilker Unal

Cukurova  University  Faculty —of Medicine,
Department of Biostatistics, Adana, Turkey

E-mail: ilkerun@cu.edu.tr

ORCID: https://orcid.org/0000-0002-9485-3295

Language Editors

Prof. MD., Halim Hennes

Texas Southwestern University Faculty of Medicine,
Department of Pediatric Emergency Medicine,
Dallas, USA

ORCID: https://orcid.org/0000-0002-1230-7371

Assoc. Prof. Ebru Atike Ongun

University of Health Sciences Turkey, Antalya
Training and Research Hospital, Clinic of Pediatric
Health and Diseases, Division of Pediatric Intensive
Care, Antalya, Turkey

E-mail: ebru_temel@yahoo.com

ORCID: https://orcid.org/0000-0002-1248-8635

Advertisement Specialist

Prof. MD., Oguz Dursun

Akdeniz University Faculty of Medicine, Department
of Pediatric Health and Diseases, Division of
Pediatric Intensive Care, Antalya, Turkey

E-mail: oguzdursun@gmail.com

ORCID: 0000-0007-5482-3780

Assoc. Prof. Aykut Caglar

Aydin Adnan Menderes Faculty of Medicine,
Department of Pediatric Health and Diseases,
Division of Pediatric Intensive Care, Aydin, Turkey
E-mail: aykutcaglar@gmail.com

ORCID: 0000-0002-2805-5420



TURK GOCUK ACIL TIP
VE YOGUN BAKIM
DERNEGi

GOCUK ACIL ve

YOGUN BAKIM DERGISI

Journal of Pediatric Emergency and Intensive Care Medicine

DANISMAN KURULU / ADVISORY BOARD

Hasan Agin
lzmir Dr. Behget Uz Cocuk Hastaliklari ve Cerrahisi Egitim ve
Arastirma Hastanesi, Cocuk Yogun Bakimi Klinigi, lzmir, Ttirkiye

Basak Nur Akyildiz

Erciyes Universitesi Tip Fakiiltesi, Cocuk Saghgr ve
Hastaliklari Anabilim Dali, Cocuk Yogun Bakimi Bilim Dall,
Kayseri, Ttrkiye

Murat Anil

[zmir Tepecik Egitim ve Arastirma Hastanesi, Cocuk Acil
Klinigi, lzmir, Tirkiye

Ayse Berna Anlil

[zmir Katip Celebi Universitesi Tip Fakiiltesi, Cocuk Sagligi
ve Hastaliklari Anabilim Dali, Cocuk Yogun Bakimi Bilim Dali,
[zmir, Tiirkiye

Ertug Arslankdylli

Mersin Universitesi Tip Fakiltesi, Cocuk Saghgi ve
Hastaliklari Anabilim Dali, Gocuk Yogun Bakimi Bilim Dall,
Mersin, Turkiye

Nazik Asilioglu Yener

Ondokuz Mayis Universitesi Tip Fakultesi, Cocuk Saghgi ve
Hastaliklari Anabilim Dali, Cocuk Yogun Bakimi Bilim Dall,
Samsun, Tlirkiye

Benan Bayrakg!

Hacettepe Universitesi Tip Fakiiltesi, Cocuk Saghgr ve
Hastaliklari Anabilim Dali, Cocuk Yogun Bakimi Bilim Dall,
Ankara, Tirkiye

Suleyman Bayraktar

Haseki Egitim ve Arastirma Hastanesi, Cocuk Yogun Bakimi
Klinigi, [stanbul, Tiirkiye

Esen Besli

Medeniyet Universitesi Tip  Fakiiltesi, Cocuk Saghgr ve
Hastaliklari Anabilim Dali, Cocuk Acil Bilim Dali, [stanbul, Tlirkiye
Suat Biger

Yeditepe Universitesi Tip Fakiiltesi, Cocuk Saghgr ve
Hastaliklari Anabilim Dali, Cocuk Acil Bilim Dali, [stanbul,
Tlrkiye

Abdullah Ceylan

Emsey Hastanesi, Cocuk Sagligi ve Hastaliklari Klinigi,
Istanbul, Tiirkiye

Halit Gam

[stanbul Universitesi Cerrahpasa Tip Fakultesi, Cocuk Saghgr
ve Hastaliklari Anabilim Dali, Cocuk Yogun Bakimi Bilim Dali,
Istanbul, Tiirkiye

Galenos Yayinevi Kurucusu ve Sahibi/
Galenos Publishing House Owner and
Publisher

Derya Mor

Erkan Mor

Genel Yayin Koordinatdrii/Publication
Coordinator

Burak Sever

Web Koordinatorleri/Web Coordinators
Turgay Akpinar

Ethem Candan

Fuat Hocalar

Grafik Departmani/Graphics Department
Ayda Alaca

Ceyda Beyazlar

Cigdem Birinci

Giilsah Ozgiil

) galenos

Oksan Derin6z
Gazi Universitesi Tip Fakiiltesi, Cocuk Sagligi ve Hastaliklarr
Anabilim Dali, Cocuk Acil Bilim Dali, Ankara, Ttirkiye

Oguz Dursun
Akdeniz Universitesi Tip Fakiiltesi, Cocuk Saglgr ve
Hastaliklari Anabilim Dali, Cocuk Yogun Bakimi Bilim Dall,
Antalya, Tirkiye

Nilglin Erkek

Akdeniz Universitesi Tip Fakiiltesi, Cocuk Saghgi ve
Hastaliklari Anabilim Dali, Gocuk Acil Bilim Dali, Antalya,
Ttirkiye

Halim Hennes

UT Southwestern Universitesi Tip Fakiiltesi, Cocuk Saghgi ve
Hastaliklari Anabilim Dali, Dallas, USA

Ozden Ozglir Horoz

Cukurova Universitesi Tip Fakiiltesi, Cocuk Saghgr ve
Hastaliklari Anabilim Dali, Cocuk Yogun Bakimi Bilim Dall,
Adana, Tiirkiye

Gokhan Kalkan
Gazi Universitesi Tip Fakiiltesi, Cocuk Sagligi ve Hastaliklar
Anabilim Dali, Cocuk Yogun Bakimi Bilim Dali, Ankara, Ttrkiye

Can Demir Karacan
Yildirim Beyazit Universitesi Tip Fakuiltesi, Cocuk Saghgr ve
Hastaliklar1 Anabilim Dali, Ankara, Tirkiye

Tolga Koroglu

Dokuz Eylil Universitesi Tip Fakiltesi, Cocuk Saghg: ve
Hastaliklari Anabilim Dali, Cocuk Yogun Bakimi Bilim Dall,
[zmir, Tiirkiye

Nurettin Onur Kutlu

Bezm-i Alem Vakif Universitesi Tip Fakiltesi, Cocuk Saghgi
ve Hastaliklari Anabilim Dali, Cocuk Yogun Bakimi Bilim Dal,
Istanbul, Tiirkiye

Adnan Oztiirk
Erciyes Universitesi Tip Fakiiltesi, Cocuk Saghgi ve
Hastaliklar1 Anabilim Dali, Kayseri, Tiirkiye

Niltfer Yalindag Oztiirk
Marmara Universitesi Tip Fakultesi, Cocuk Saghgr ve
Hastaliklari Anabilim Dali, Cocuk Yogun Baakimi Bilim Dall,

Istanbul, Tiirkiye

Proje Koordinatorleri/Project
Coordinators
Aybuke Ayvaz
Aysel Balta
Gamze Aksoy
Gilay Akin
Hatice Sever
Melike Eren
Ozlem Celik

Pinar Akpinar
Rabia Palazoglu
Stimeyye Karadag

Specialist
Umit Topluoglu

Emre Kurtulmus
Seving Cakmak

Arastirma & Gelistirme/
Research & Development
Firat Kahraman Aykara
Niltifer Erzurumlu

Etem Pigkin

Biilent Ecevit Universitesi Tip Fakiiltesi, Gocuk Saghgi ve
Hastaliklari Anabilim Dali, Cocuk Yogun Bakimi Bilim Dall,
Zonguldak, Tirkiye

Metin Uysalol
Istanbul Universitesi Istanbul Tip Fakiiltesi, Cocuk Saghg ve
Hastaliklari Anabilim Dali, Cocuk Acil Bilim Dali, Ankara, Tiirkiye

Emine Suskan
Ankara Universitesi Tip Fakiiltesi, Cocuk Saghgi ve Hastaliklari
Anabilim Dali, Cocuk Acil Bilim Dali, Ankara, Ttirkiye

Figen Sahin
Gazi Universitesi Tip Fakiiltesi, Cocuk Saghgi ve Hastaliklari
Anabilim Dali, Sosyal Pediatri Bilim Dali, Ankara, Tiirkiye

Sabiha Sahin

Osmangazi Universitesi Tip Fakiltesi, Cocuk Saghg: ve
Hastaliklari Anabilim Dali, Cocuk Acil Bilim Dali, Eskisehir,
Tarkiye

Saliha Senel
Yildirim Beyazit Universitesi Tip Fakiiltesi, Cocuk Saghgr ve
Hastaliklar1 Anabilim Dali, Ankara, Tirkiye

Deniz Tekin
Ankara Universitesi Tip Fakiiltesi, Cocuk Saghgi ve Hastaliklari
Anabilim Dali, Cocuk Acil Bilim Dali, Ankara, Ttirkiye

Nilden Tuygun
Ankara Dr. Sami Ulus Egitim ve Arastirma Hastanesi, Cocuk
Acil Klinigi, Ankara, Turkiye

Betul Ulukol

Ankara Universitesi Tip Fakiltesi, Cocuk Cocuk Saghgi ve
Hastaliklar1 Anabilim Dali, Sosyal Pediatri Bilim Dali, Ankara,
Tlirkiye

Ulfet Vatansever

Trakya Universitesi Tip Fakultesi, Cocuk Sagligi ve Hastaliklarr
Anabilim Dali, Edirne, Tirkiye

Durgul Yiimaz
Dokuz Eylil Universitesi Tip Fakiltesi, Cocuk Saghg: ve
Hastaliklari Anabilim Dali, lzmir, Tiirkiye

Dijital Pazarlama Uzmani/Digital Marketing

Finans Koordinatorii/Finance Coordinator

Yayinevi iletisim/Publisher Contact

Adres/Address: Molla Giirani Mah. Kagamak Sk. No: 21/1
34093 Istanbul, Tiirkiye

Telefon/Phone: +90 (530) 177 30 97

E-posta/E-mail: info@galenos.com.tr/yayin@galenos.com.tr
Web: www.galenos.com.tr

Yayinci Sertifika No/Publisher Certificate Number: 14521

Yayin Tarihi/Publication Date: Aralik 2023/ December 2023

ISSN: 2146-2399 E-ISSN: 2148-7332

Yilda li¢c kez yayimlanan siireli yayindir.
International periodical journal published three times in a year.

A-V



GOCUK ACIL ve

YOGUN BAKIM DERGISI

Journal of Pediatric Emergency and Intensive Care Medicine

AMAC VE KAPSAM

2014 yilinda yayimlanmaya baslayan Gocuk Acil ve Yogun Bakim Dergisi,
“kritik hasta gocuk” konusundaki Turkiye’'deki tek dergi olarak ulusal ve
uluslararasi makaleleri yayimlayan, hakemli-on degerlendirmeli bir dergidir.
ingilizce ve Tiirkge dillerinde yayin kabul eden dergimiz, elektronik olarak
yayimlanmaktadir. Yayin sikigi dort ayda bir olmak (izere; yilda 3 say (Nisan,
Agdustos, Aralik) seklindedir. Gocuk Acil ve Yogun Bakim Dergisi; cocuk acil
tip, cocuk acil saglik hizmetleri, cocuk kritik hasta bakimi ve gcocuk yogun
bakim hizmetleri konusunda bilimsel icerikli makaleleri yayinlamaktadir.

Dergi; 6zgun arastirma, olgu sunumu, derleme, editére mektup turindeki
makaleleri, klinik raporlari, tibbi distnceleri ve ilgili egitimsel ve bilimsel
duyurulari yayinlar. Dergi iceriginde temel bolimler; cocuk acil tip sistemleri,
akademik cocuk acil tip ve gocuk acil tip egitimi, gocuk acil servis yonetimi,
afet, cevresel aciller, travma, olgu sunumlari, ergen acilleri, cocuk acilleri,
yenidogan acilleri, saglik politikalari, etik, zehirlenme, cocuk acil hemsireligi,
cocuk yodun hemsireligi, koruyucu hekimlik, gocuk yodun bakimi, kritik
hastaliklar, kritik hasta ydnetimi, tani yéntemleri, sepsis ve septik sok,
organ ve sistem yetersizlikleri, yogun bakim teknolojisi, non-invazif ve
invazif monitérizasyon, non-invazif ve invazif ventilasyon, vicut disi destek
sistemleri, etik degerlendirmeler, laboratuvar, acil radyoloji ve girisimsel
islemlerden olugmaktadir.

Derginin editdryal ve yayin stregleri ile etik kurallari International Committee
of Medical Journal Editors (ICMJE), World Association of Medical Editors
(WAME), Council of Science Editors (CSE), Committee on Publication Ethics
(COPE), European Association of Science Editors (EASE), ve National
Information Standards Organization (NISO) gibi uluslararasi kuruluslarin
kurallarina uygun olarak sekillenmektedir. Dergimiz, seffaf olma ilkeleri ve
“DOAJ Akademik Yayincilikta En lyi Uygulama ilkeleri” ile uyum igindedir.
Cocuk Acil ve Yogun Bakim Dergisi editorii veya editérleri Cocuk Acil Tip ve
Yogun Bakim Dernegdi Yonetim Kurulu tarafindan, G¢ yilda bir Ocak ayinda
belirlenir.

Gocuk Acil ve Yogun Bakim Dergisi, Tiibitak-ULAKBIM TR Dizini, Directory
of Open Access Journals (DOAJ), Scopus, CINAHL Complete, Gale,
ProQuest, Embase, Directory of Research Journal Indexing (DRJI),
J-Gate, Livivo-German National Library of Medicine (ZB MED), BASE
- Bielefeld Academic Search Engine, Ulrich’s Periodicals Directory,
Ebsco, CiteFactor, IdealOnline, Tiirkiye Atif Dizini, Hinari, GOALI, ARDI,
OARE, AGORA, WorldCat ve Tiirk Medline tarafindan indekslenmektedir.
Dergi Adi: Cocuk Acil ve Yogun Bakim Dergisi

Dergi Adi (Ingilizce): The Journal of Pediatric Emergency and Intensive
Care Medicine

Dergi resmi kisaltmasi: J Pediatr Emerg Yogun Bakim Med
E-ISSN: 2717-9206

Eski E-ISSN (2014-2021): 2146-2399

Eski ISSN (2014-2020): 2148-7332

Acik Erigim Politikasi

Bu dergi, arastirmalari halka Ucretsiz olarak sunmanin daha bulyuk bir
kuresel bilgi aligverisini destekledigi ilkesine dayanarak igerigine aninda
acik erisim saglar.

Yazar(lar) ve telif hakki sahibi/sahipleri, Cocuk Acil ve Yogun Bakim
Dergisi'nde vyayinlanan makalelere tim kullanicilarin  Gcretsiz  olarak
erisim saglamasini onaylamis olur. Makaleler kaynak gdsterilmek sartiyla
kullanilabilir.
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Acik Erisim Politikasi, Budapeste Agik Erisim Girisimi (BOAI) kurallarina
dayanmaktadir. [Hakemli arastirma literatlirine] “acik erisim” ile, herhangi
bir kullanicinin bu makalelerin tam metinlerini okumasina, indirmesine,
kopyalamasina, dagitmasina, yazdirmasina, aramasina veya baglanti
vermesine izin veren ve kamuya agik internet ortaminda Ucretsiz olarak
erisilebilirligini kastediyoruz. Bunlar dizine eklemek icin tarayabilir, yaziima
veri olarak iletebilir veya internete erisimin ayrilmaz bir parcasi olmayanlar
disinda finansal, yasal veya teknik engeller olmaksizin baska herhangi
bir yasal amag icin kullanabilirsiniz. Cogaltma ve dagitim Uzerindeki tek
kisittama ve bu alandaki telif hakkinin tek roll, yazarlara galismalarinin
bUtinliga Gzerinde kontrol ve uygun sekilde taninma ve alintilanma hakki
vermek olmalidir.

Cocuk Acil ve Yogun Bakim Dergisi elektronik kaynaklara erisim igin
herhangi bir abonelik tcreti, yayin licreti veya benzer bir 5deme talep etmez.
Creative Commons

Bu dergi, tGcuncl partilerin orijinal calismaya uygun krediyi vererek ve
yalnizca ticari olmayan amagclarla paylasmasina ve uyarlamasina izin
veren Creative Commons Atif-GayriTicari 4.0 Uluslararasi (CC BY-NC 4.0)
kapsaminda lisanslanmistir.

Creative Commons, telif hakkiyla korunan calismalarin Gcretsiz dagitimini
saglayan bir kamu telif hakki lisansidir. Yazarlar, ¢alismalarini kullanma,
paylasma veya degistirme hakkini Gg¢lnct sahislara devretmek igin CC
lisansini kullanir.

Aclik erisim, disiplinler arasi gelisimi destekleyen ve farkl disiplinler arasinda
isbirligini tesvik eden bir yaklasimdir. Bu nedenle Cocuk Acil ve Yogun
Bakim Dergisi, makalelerine daha fazla erisim ve daha seffaf bir inceleme
sUreci saglayarak bilimsel yayin literatlrtine katkida bulunmaktadir.
Reklam Politikasi

Bu derginin reklam satislarn ve editoryal sUregleri, editoryal bagimsizhig
saglamak ve finansal cikarlarin etkilerini azaltmak igin ayr tutulmustur.
Reklam verenler, reklamlarinin aldatici ve/veya rahatsiz edici igerik
icermemesini ve etik konularla ilgili yururlUkteki yasalara uygun olmasini
saglamakla yukimludur.

Materyal Sorumluluk Reddi

Dergide yayinlanan makalelerde yer alan ifadeler veya goérusler editérlerin,
yayin kurulunun ve/veya yayincinin géruslerini yansitmaz. Editérler, yayin
kurulu ve yayinci bu tir materyaller icin herhangi bir sorumluluk veya
yukumlilik kabul etmez. Dergide yayinlanan tim gérisler, makalelerin
yazarlarina aittir.

Cocuk Acil ve Yogun Bakim Dergisi’nin mali giderleri Cocuk Acil Tip ve
Yogun Bakim Dernegi tarafindan karsilanmaktadir.

iletisim & izinler

Bas Editor: Prof. Dr. Hayri Levent YILMAZ

Adres: Gukurova Universitesi Tip Fakiiltesi, Cocuk Saghigi ve Hastaliklari AD,
Cocuk Acil BD, 01330, Saricam, Adana, Turkey

Telefon: +90 322 338 60 60/3654

E-posta: dergi@caybdergi.org

Yayinci: Galenos Yayinevi

Adres: Molla Giirani Mah. Kagamak Sk. No: 21, 34093 Findikzade-istanbul/
Turkiye

Telefon: +90 212 621 99 25

E-posta: info@galenos.com.tr
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AIMS AND SCOPE

The Journal of Pediatric Emergency and Intensive Care Medicine is a peer-reviewed
periodical journal that publishes national and international articles since 2014,
and it is the first journal that is about “Critical pediatric patient” field in Turkey. Our
journal, which accepts publications in English and Turkish languages, is published
electronically. The publication frequency is 3 times a year (April, August, December)
in every 4 months. The Journal of Pediatric Emergency and Intensive Care Medicine
publishes the scientific articles that are written about pediatric emergency medicine,
pediatric emergency health services, pediatric critical patient care, and pediatric
intensive care issues.

The journal publishes original research, case reports, reviews, articles like letters to
the editor, clinical reports, medical opinions and related educational and scientific
notifications. The basic sections of the contents are composed of medical systems
of pediatric emergency, academic pediatric emergency medicine and education,
management of pediatric emergency department, disaster and environmental
emergency, trauma, case reports, adolescence emergencies, pediatric emergencies,
new born emergency, health policy, ethics, intoxication, pediatric emergency
nursery, pediatric intensive care nursery, preventive medicine, pediatric intensive
care, critical diseases, critical patient management, diagnostic methods, sepsis and
septic shock, organ and system failures, intensive care technology, invasive and
non-invasive monitorization, invasive and non-invasive ventilation, extra-corporal
body support systems, ethical assessment, laboratory, emergent radiology and
interventional procedures.

The editorial and publication processes of the journal are shaped in accordance
with the guidelines of the International Committee of Medical Journal Editors
(ICMJE), World Association of Medical Editors (WAME), Council of Science Editors
(CSE), Committee on Publication Ethics (COPE), European Association of Science
Editors (EASE), and National Information Standards Organization (NISO). The
journal is in conformity with the Principles of Transparency and Best Practice in
Scholarly Publishing.

The editors of the Journal of Pediatric Emergency and Intensive Care are determined
by the Administrative Board of Society of Pediatric Emergency and Intensive Care
Medicine periodically every 3 years at January.

The Journal of Pediatric Emergency and Intensive Care Medicine is indexed
in Tiibitak-ULAKBIM TR Dizini, Directory of Open Access Journals
(DOAJ), Scopus, CINAHL Complete, Gale, ProQuest, Embase,
Directory of Research Journal Indexing (DRJI), J-Gate, Livivo-German
National Library of Medicine (ZB MED), BASE - Bielefeld Academic
Search Engine, Ulrich’s Periodicals Directory, EBSCO Host, CiteFactor,
IdealOnline, Tiirkiye Atif Dizini, Hinari, GOALI, ARDI, OARE, AGORA,
WorldCat and Ttirk Medline.

Title: The Journal of Pediatric Emergency and Intensive Care Medicine

Title in Turkish: Gocuk Acil ve Yogun Bakim Dergisi

Journal abbreviation: J Pediatr Emerg Intensive Care Med

E-ISSN: 2717-9206

Former E-ISSN (2014-2021): 2146-2399

Former ISSN (2014-2020): 2148-7332

Open Access Policy

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

Author(s) and the copyright owner(s) grant access to all users for the articles
published in the Journal of Pediatric Emergency and Intensive Care Medicine free
of charge. Articles may be used provided that they are cited.
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Open Access Policy is based on the rules of Budapest Open Access Initiative (BOAI).
By “open access” to [peer-reviewed research literature], we mean its free availability
on the public internet, permitting any users to read, download, copy, distribute,
print, search, or link to the full texts of these articles, crawl them for indexing, pass
them as data to software, or use them for any other lawful purpose, without financial,
legal, or technical barriers other than those inseparable from gaining access to the
internet itself. The only constraint on reproduction and distribution, and the only role
for copyright in this domain, should be to give authors control over the integrity of
their work and the right to be properly acknowledged and cited.

The Journal of Pediatric Emergency and Intensive Care Medicine does not demand
any subscription fee, publication fee, or similar payment for access to electronic
resources.

Creative Commons

This journal is licensed under a Creative Commons Attribution-NonCommercial 4.0
International (CC BY-NC 4.0), which permits third parties to share and adapt the
content for non-commercial purposes by giving the appropriate credit to the original
work.

A Creative Commons license is a public copyright license that provides free
distribution of copyrighted works or studies. Authors use the CC license to transfer
the right to use, share or modify their work to third parties.

Open access is an approach that supports interdisciplinary development and
encourages collaboration between different disciplines. Therefore, the Journal
of Pediatric Emergency and Intensive Care Medicine contributes to the scientific
publishing literature by providing more access to its articles and a more transparent
review process.

Advertisement Policy

This journal’s advertising sales and editorial processes are separated to ensure
editorial independence and reduce the effects of financial interests.

Advertisers are responsible for ensuring that their advertisements comply with
applicable laws regarding deceptive and/or offensive content and ethical issues.
Material Disclaimer

Statements or opinions stated in articles published in the journal do not reflect the
views of the editors, editorial board and/or publisher; The editors, editorial board,
and publisher do not accept any responsibility or liability for such materials. All
opinions published in the journal belong to the authors.

The financial expenses of the Journal of Pediatric Emergency and Intensive Care
Medicine are covered by The Society of Pediatric Emergency and Intensive Care
Medicine.

Contact & Permissions

Editor-in-Chief: Prof. Hayri Levent YILMAZ, MD

Address: Gukurova Universitesi Tip Fakiiltesi, Gocuk Saghgi ve Hastaliklar AD,
Cocuk Acil BD, 01330, Saricam, Adana, Turkey

Phone: 0-322-3386060:3654

E-mail: dergi@caybdergi.org

Publisher: Galenos Publishing House

Address: Molla Gurani Mahallesi Kacamak Sokak No: 21 34093 Findikzade -
istanbul/Turkey

Phone: +90 (212) 621 99 25

E-mail: info@galenos.com.tr
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YAZARLARA BILGI

Yayimlanmaya 2014 yilinda baslayan Cocuk Acil ve Yogun Bakim
Dergisi, ulusal ve uluslararasi makaleleri yayimlayan, cift-kér hakemlik
ilkeleri cercevesinde yayin yapan bir dergidir. Dergi 6zgliin arastirma,
olgu sunumu, derleme, editére mektup turindeki makaleleri, Kklinik
raporlari, tibbi duslnceleri ve ilgili egitimsel ve bilimsel duyurular
yayinlar.

Dergi iceriginde temel bélumler cocuk acil tip sistemleri, akademik
cocuk acil tip ve gocuk acil tip egitimi, cocuk acil servis yonetimi,
afet, cevresel aciller, travma, olgu sunumlari, ergen acilleri, cocuk
acilleri, yenidogan acilleri, saglk politikalari, etik, zehirlenme,
cocuk acil hemsireligi, cocuk yogun hemsireligi, koruyucu hekimlik,
Cocuk Yogun Bakimi, kritik hastaliklar, kritik hasta yonetimi, tani
yontemleri, sepsis ve septik sok, organ ve sistem yetersizlikleri,
yogun bakim teknolojisi, non-invazif ve invazif monitérizasyon,
non-invazif ve invazif ventilasyon, vucut disi destek sistemleri, etik
degerlendirmeler, laboratuvar, acil radyoloji ve girisimsel islemlerden
olusmaktadir.

Derginin Ingilizce kisaltmasi; “J Pediatr Emerg Intensive Care
Med” olarak kaydedilmistir.

Editorler ve Yayin Kurulu G¢ yilda bir Ocak ayinda Cocuk Acil Tip ve
Yogun Bakim Dernegi Yonetim Kurulu tarafindan belirlenir.

Turkge yazilarda Tark Dil Kurumu’'nun Tirkge So6zIigu ve Yazim
Kilavuzu temel alinmalidir.

Cocuk Acil ve Yogun Bakim Dergisi, hicbir makale basvuru veya
islem ticreti uygulamamaktadir.

Dergiye yayimlanmak Uzere gdénderilen tum yazilar “iThenticate”
programi ile taranarak intihal kontrolinden gecmektedir. intihal
taramasi sonucuna goére yazilar ret ya da iade edilebilir.

Cocuk Acil ve Yogun Bakim Dergisi, Turk Tip Dizini kosullarina uygun
olarak bir yil icindeki toplam 6zgun arastirma makalesi sayisi 15’den
az olmayacak ve toplam makale sayisinin (6zgun arastirma makalesi,
olgu sunumu, kitap kritidi, editére mektup, derleme, kilavuzlar) en az
%50’sini olusturacak sekilde yayimlanir. Her sayida en az 5 arastirma,
en fazla arastirma makalesi sayisi kadar olgu sunumu ve/veya derleme
yayimlar. Derlemeler editérin daveti tizerine hazirlanir.

Derginin arsiv sisteminde tim hakem kararlari, basvuru yazilarinin
imzali érnekleri ve duzeltme yazilar en az bes yil sureyle saklanir.

Dergide yayimlanan makaleler, icindekiler sayfasinda ve makale
baslik sayfalarinda turlerine gére (arastirma, olgu sunumu, kisa rapor,
derleme, editére mektup vb.) siniflandirilir.

Yazarlar ilk gébnderim sirasinda asagidaki formalri sagladigindan emin
olmalidir:

* Telif Hakki Devir ve Yazarlik Katki Formu

* ICMJE Potansiyel Gikar Gatismasi Formu tum yazarlar tarafindan
imzalanmasi gerekir.

HAKEM DEGERLENDIRME SURECI

Cocuk Acil ve Yogun Bakim Dergisi'ne gonderilen yazilar ilk olarak
editdr tarafindan degerlendirilir. Editér her yaziyi degerlendirmeye
alinip ainmamasi konusunda gézden gecirir ve yaziya editdr yardimcisi
atar. Editor ve yaziya atanan editdr yardimcisi yaziyi degerlendirmeye
uygun bulursa, iki hakem veya bir hakem ve bir yayin/danisma
kurulu Uyesine degerlendirmek Uzere goénderir. Eger yazi bilimsel
degerliliginin ve orijinalliginin olmamasi, kritik hasta ¢cocuk alanina ve
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dergi okuyucu kitlesine hitap etmemesi gibi nedenlerle yayin/danisma
kurulu Uyelerinin veya hakem degerlendirmesini gerektirmiyorsa yazi
degerlendirme altina alinmaz.

Yazilarin bilimsel ve etik sorumluluklari yazarlara, telif hakki ise
Cocuk Acil ve Yogun Bakim Dergisi’ne aittir. Yazilarin igeriginden
ve kaynaklarin dogrulugundan yazarlar sorumludur. Yazarlar, yayin
haklarinin devredildigini belirten onay belgesini (Yayin Hakki Devir
Formu) yazilari ile birlikte gébndermelidirler. Bu belgenin tim yazarlar
tarafindan imzalanarak dergiye gdénderilmesi ile birlikte yazarlar,
génderdikleri calismanin baska bir dergide yayinlanmadigi ve/veya
yayinlanmak Uzere incelemede olmadigi konusunda garanti vermis,
bilimsel katki ve sorumluluklarini beyan etmis sayilirlar.

MAKALE KATEGORILERI

Ozgiin Arastirma Makaleleri: Kritik hasta gocuk alaninda yapilmis
temel veya klinik arastirma makaleleridir. Kaynaklar ve ingilizce 6zet
gereklidir (Bkz. Yazi hazirhi@ bolimu). En fazla 5000 soézcik (20 cift
aralikli sayfa), yedi tablo ve/veya resim, ek olarak ingilizce, Tiirkge 6zet
ve kaynaklariicermelidir. Etik kurul onayi calisma icinde bahsedilmelidir.
Olgu Sunumlan: Cocuk Acil Tip ve Gocuk Yodun Bakim alaninda
karsilasilan egitimsel yonu olan klinik olgularin veya komplikasyonlarin
sunumudur. Bu bdlime yayim icin génderilen yazilarda daha énce
bilimsel literatirde siklikla bildirilmemis klinik durumlari, bilinen bir
hastaligin bildirilmemis klinik yansimalari veya komplikasyonlarini,
bilinen tedavilerin bilinmeyen yan etkilerini veya yeni arastirmalari
tetikleyebilecek bilimsel mesajlar icermesi gibi 6zellikler aranmaktadir.
Olgu sunumlari Tiirkge ve ingilizce 6zet, giris, olgu sunumu ve sunulan
olguya yonelik tartismayi icermelidir. En fazla uzunluk 2000 s6zcuk
(8 cift aralikl sayfa), 15 veya daha az kaynak, U¢ tablo veya resim
icermelidir.

Ozet Raporlar: On calisma verileri ve bulgulari, daha ileri arastirmalari
gerektiren kigilk sayill arastirmalar. Kaynaklar ve ingilizce 6zet
gereklidir (Bkz. yazi hazirli@ bolimui). En cok uzunluk 3000 s6zcik
(sekiz cift aralikh sayfa), ek olarak ingilizce ve Tirkge ézet, 15 veya
asagi sayida referans, U¢ tablo ve/veya sekil. Etik kurul onayi gereklidir.
Konseptler: Gocuk acil tip ve cocuk yogun bakim ile ilgili ve bu alani
gelistirmeye yonelik klinik veya klinik olmayan konularda yazilardir.
Kaynaklar ve ingilizce 6zet gereklidir. En gok uzunluk 4000 kelime
(16 cift aralikh sayfa), ek olarak ingilizce ve Tirkge &ézet (her biri 150
kelimenin altinda) ve kaynaklar icermelidir.

Derleme Yazilari (Reviews): Cocuk acil tip ve gocuk yogun bakim
ile ilgili ve konuyla ilgili son ulusal ve dlnya literatirlerini iceren
genis inceleme yazilaridir. Cocuk Acil ve Yogun Bakim Dergisi davetli
derleme yazisi yayimlamaktadir. Davetli olmayan derleme bagvurulari
oncesinde editor ile iletisime gecilmelidir. En ¢cok 5000 kelime (20 cift
aralkll sayfa). Kaynak sayisi konusunda sinirlama yoktur. Derleme
yazma konusunda gerekli bilgi asagidaki makaleden elde edilebilir;
Burney RF, Tintinalli JE: How to write a collective review. Ann Emerg
Med 1987;16:1402.

Kanita Dayal Bilgi: Klinik ve tibbi uygulamalara ydnelik sorulara yanit
verebilen makaleler. Makale su bélumleri icermelidir; Klinik senaryo,
soru ve sorular, en iyi kanitin arastiriimasi ve secilmesi, kanitin ayrintil
incelenmesi ve kanitin uygulanmasi. En ¢ok 4000 kelime (15 cift
aralikli sayfa), ek olarak Tirkge ve ingilizce ézet. Yazarlar kullandiklari
makalelerin kopyasini da ekte editdére géndermelidir.
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Editére Mektup: Cocuk acil tip ve cocuk yodun bakim ile ilgili
konulardaki gorusler, ¢c6ziim onerileri, Cocuk Acil ve Yogun Bakim
Dergisi'nde veya diger dergilerde yayimlanan makaleler hakkinda
yorumlari iceren yazilardir. En cok 1500 kelime (alti ¢ift aralikli sayfa),
ek olarak kaynaklar yer almalidir.

Nébet Oykiileri: Cocuk acil tip ve gocuk yodun bakimin dogasini
ve dinamizmini yansitan, ¢ocuk acil tibbin ve cocuk yogun bakimin
mizahi yéninU yakalamis kisisel ve/veya ekip deneyimleri. En ¢ok
1000 sdzcuk icermelidir.

Makale Basvurusu

Makale Génderim Sézlesmesi: Gocuk Acil ve Yogun Bakim Dergisi’nin
her yeni baskisinda yer almakta olup, ihtiyac duyulmasi halinde Gocuk
Acil ve Yogun Bakim Dernegi ve internet sitesinde de yer almaktadir.
Tum makale génderimlerinde doldurulmalidir.

Kapak Mektubu: Yazar, bu mektupta, aragtirmasinin veya yazisinin kisa
bir aciklamasini, calismanin tarind (randomize, cift kor, kontrolli vb.),
gonderildigi kategoriyi, bilimsel bir toplantida sunulup sunulmadigini
ayrintil olarak belirtmelidir. Ayrica yazi ile ilgili iletisim kurulacak kiginin
adresi, telefonu, faks numaralari ve e-posta adresi yazinin alt kisminda
yer almalidr.

Makale goénderilirken yazisma yazarinin ORCID (Open Researcher
and Contributor ID) numarasi verilmelidir. http://orcid.org adresinden
Ucretsiz kayit olusturulabilir.

MAKALE HAZIRLAMA

Bicim: Basvurusunu yaptidiniz yazinin kopyasini saklayin. Makale
cift aralikli olarak (1,5 aralik kullanmayin) A4 kagidina standart kenar
bosluklari (tim kenarlardan ikiser santim) kullanilarak Arial yazi
formatinda 10 punto ile hazirlanmis olarak doért kopya goénderilmelidir.
Online bagvurularda basili kopya génderilmesine gerek yoktur.

asmayacak akademik derece, calisma yapildigi anda yazarlarin adresi
sehri de icerecek sekilde, eger yazi her hangi bir bilimsel toplantida
sunulmus veya sunulmak icin kabul edilmis ise bu toplanti, kongre,
vb.’nin tarih, yer ve adi (buna iliskin kanit), alinan finansal destek ve
kimden oldugu, yaziya katkisi bulunan konstultan varsa ismi akademik
derecesi ve adresi, makalenin kelime sayisi (Tlrkge, ingilizce dzetler
ve referanslar harig), yazi konusunda baglantiya gecilecek kisinin ismi,
adresi, telefon-faks numaralari ve varsa e-mail adresi mektubun alt
bélimande yer almaldir.

Kér On Degerlendirme Igin: Makalenin sayfalarinda ve Tirkge-
ingilizce &ézet sayfalarinda yazarlarin isminin, akademik derecesinin,
adresinin, sehrinin yer almamasina dikkat edin. Bu sarti bulundurmayan
makaleler geri gonderilebilir.

Tiirkce ve Ingilizce Ozet: Ozgin makaleler ve 6zet raporlar 250
s6zcugu asmayan hipotez veya amag, yontemler, sonuglar, tartisma
iceren 6zet bulundurmalidir. Konsept ve olgu sunumlari icin 150
kelimeyi asmayan Tirkce ve ingilizce ézet bulunmalidir. Anahtar
sbzclkler, her tirlil yazida Tirkge ve ingilizce 6zetlerin altindaki
sayfada 3-10 adet verilmelidir. Anahtar s6zcuk olarak Index Medicus’un
Tibbi Konu Basliklarrnda (Medical Subject Headings, MeSH) yer alan
terimler kullaniimalidir.

Istatistiksel Testler: Galismalar istatistik alaninda deneyimli kisilerin
kontrolinde degerlendiriimelidir. Sonuglar icin given aralid, P
degerleri verilmelidir.
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Yazi Icerigi:

Arastirma makaleleri asagidaki bolumleri icermelidir;
* Giris

* Gerec ve Yontem

 Bulgular

* Tartisma

e Calismanin Kisitliliklar

* Sonug

Degerler: Kullanilan madde, ilag, laboratuvar sonuglari degerlerinde
genel standartlara uyulmalidir. llaclar: Jenerik isimler kullaniimahdir.

Kaynaklar: Kaynaklar cift aralikla ayr bir sayfada yazimaldir.
Kaynaklari makale iginde kullanim sirasina gére numaralandiriimahdir.
Alfabetik siralama yapilmamalidir. Ozet olarak yararlaniimis makaleler
icin parantez icinde ingilizce yazilar igin “abstract”, Tiirkce yazilar igin
“0z” yazilmalidir. Bir kaynaktaki yazarlarin sadece ilk besi belirtiimeli,
geri kalanlar icin ingilizce kaynaklar icin “et al.”, Tirkce kaynaklar
icin “ve ark.” kisaltmasini kullanin. Kaynaklarin dogrulugu yazarlarin
sorumlulugundadir.

Ornekler;

* Makale: Raftery KA, Smith-Coggins R, Chen AHM. Gender-
associated differences in emergency department pain management.
Ann Emerg Med. 1995;26:414-21.

¢ Baskidaki Makale icin: Littlewhite HB, Donald JA. Pulmonary blood
flow regulation in an aquatic snake. Science 2002 (baskida)

* Kitap: Callaham ML. Current Practice of Emergency Medicine. 2nd
ed. St. Luis, MO:Mosby;1991.

e Kitap Bolumi: Mengert TJ, Eisenberg MS. Prehospital and
emergency medicine thrombolytic therapy. In: Tintinal-li JE, Ruiz
E, Krome RL (eds). Emergency Medicine: A Comprehensive Study
Guide. 4th ed. New York, NY:McGraw-Hill;1996:337-43.

* Kitaptan Bir Bolum icin, Bir Editér Varsa: Mc Nab S. Lacrimal
surgery. In: Willshaw H (ed). Practical Ophthalmic Surgery.
NewYork: Churchill Livingstone Inc, 1992: 191-211

» Tirkce Kitap Bolimi: Yilmaz HL. Cocuk Acil Mimarisi. iginde:
Karabdctoglu M, Yimaz HL, Duman M (ed.ler). Cocuk Acil
Tip: Kapsamli ve Kolay Yaklasim. 1. Baski. istanbul, istanbul Tip
Kitabevi, 2012:7-13

 Editérler Ayni Zamanda Kitabin igindeki Metin ya da Metinlerin
Yazari ise: Once alinan metin ve takiben kitabin ismi yine kelimeler
blylk harfle baglatilarak yazilir: Diener HC, Wilkinson M (editors).
Drug-induced headac-he. In Headache. First ed., New York:
Springer-Verlag, 1988: 45-67

e Ceviri Kitaptan Alnti icin: Milkman HB, Sederer LI. Alkolizm ve
Madde Bagimliiginda Tedavi Segenekleri. Dodan Y, Ozden A, izmir
M (Gevirenler) 1. Baski, Ankara: Ankara Universitesi Basimevi,
1994: 79-96

* Kongre Bildirileri icin: Felek S, Kilic SS, Akbulut A, Yildiz M. Gorsel
haltsinasyonla seyreden bir sigelloz olgusu.

XXVI. Tiirk Mikrobiyoloji

e Basilmamis Kurslar, Sunumlar: Sokolove PE, Needlesticks and
high-risk exposure. Course lecture presented at: American College
of Emergency Physicians, Scientific Assembly, October 12, 1998,
San Diego, CA.
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e Tezden Alinti icin: Kiigc C. Genel Saglik Anketi: Glvenirlik ve
Gegerlilik Galismasi. Yayinlanmamis Uzmanlik Tezi, Hacettepe
Universitesi Tip Fakultesi, Psikiyatri AD, Ankara: 1992

« internet: Fingland MJ. ACEP opposes the House GOP managed
care bill. American College of Emergency Physici-ans Web site.
Available at: http://www.acep.org/press/pi980724.html . Accessed
August 26,1999.

* Kisisel Danismanlik: Kisisel danismanlari kaynak gostermekten
kaginin. Fakat eger cok gerekli ise kisinin adi, akademik
derecesi, ay, yil bilgilerine ek olarak kisiden yazili olarak bu bilgiyi
kullanabileceginize dair mektubu makale ile birlikte génderin.

Tablolar: Tablolar verileri 6zetleyen kolay okunur bir bicimde olmalidir.
Tablo’da yer alan veriler, makalenin metin kisminda yer almamalidir.
Tablo numaralar yazida ardisik yer aldidi bigimde verilmelidir. Metinde
tablolari isaret eden cimle bulunmalidir. Her tablo “Kaynaklar”
sayfasindan sonra her sayfaya bir tablo gelecek sekilde génderilmelidir.
Tablolar hazirlanirken sayfa kenari kurallarina uyulmalidir. Metin icinde
her tabloya atifta bulunulduguna emin olunmalidir. Yazi icindeki grafik,
sekil ve tablolar “Arabik” sayilarla numaralandiriimalidir. Her tablo ayri
bir sayfaya cift aralikli olarak basiimalidir. Tablolari metindeki siralarina
gbre numaralayip, her birine kisa bir baslik verilmelidir. MS Word 2000
ve Ustl strimlerde otomatik tablo seceneginde “tablo klasik 1” ya da
“tablo basit 1”7 seceneklerine goére tablolar hazirlanmalidir. Yazarlar
aciklamalan baslikta degil, dipnotlarda yapmaldir. Dipnotlarda
standart olmayan tim kisaltmalar agiklanmalidir. Dipnotlar icin sirasiyla
asagidaki semboller kullanilimahdir: (*,4+, ™ ,§,ii,l,**,++,"~ ™).
Sekiller/Resimler: Seklin/Resmin icerdigi bilgi metinde
tekrarlanmamalidir. Metin ile sekilleri/resimleri isaret eden cumle
bulunmalidir. Resimler EPS veya TIF formatinda kaydedilmelidir. Renkli
resimler en az 300 DPI, gri tondaki resimleren az 300 DPI ve cizgi
resimler en az 1200 DPI ¢ézinarlukte olmaldir.

DERGI POLITIKASI

Orijinal Arastirma Makalesi: Yeni bilgi ve veri iceren makaleler daha
Once bir bilimsel dergide yayinlanmamis ve yayinlanmasi igin ayni
anda bir bagka dergiye bagvurulmamis olmaldir. Bu sinirlama 6zet
halinde bilimsel toplanti ve kongrelerde sunulmus calismalar icin
gecerli degildir.

Birden Fazla Yazar: Makalede yer alan tim yazarlar makalenin
icerigindeki  bilgilerin  sorumlulugunu ve makale hazirlanma
basamaklarindaki gérevleri paylasirlar.

Istatistik Editéri: istatistiksel analiz iceren tim makaleler istatistik
uzmanina danisiimis olmalidir. Yazarlardan biri ya da yazarlarin disinda
belirlenmis ve istatistik konusunda deneyimli ve yetki sahibi bir kisi bu
analizin sorumlulugunu stlenmelidir. istatistiksel degerlendirme igin
kullanilan istatistik uzmaninin ismi baslik sayfasinda belirtiimelidir.
Randomize Kontrollti Calismalar: Dergi bu tip calismalari yayinlamayi
yegdlemektedir.

Izinler: Makalede yer alan herhangi bir resim, tablo vs. daha énceden
bagka bir bilimsel dergi veya kitapta yayinlanmis ise bu tablo ve
resimlerin kullanilabilirligine dair yazi alinmasi gerekmektedir.

Etik Komite Onayi Izni: Yazarlar, eger calismalar insan ve hayvanlar
Uzerinde arastirmayi gerektiriyorsa, yayin degerlendirme kurulundan
(aragtirma etik kurullar) yazili onay belgesini almalidirlar.
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DEGERLENDIRME VE BASIM SURECI

On degerlendirme: Dergi kor 6n dederlendirmeyi tim makale tipleri
icin uygulamaktadir. Tim makaleler dergi editéri tarafindan incelenir
ve uygun bulunan makaleler 6n degerlendirme amaciyla danigmanlara
(editér yardimcilarina) iletilir. Dergi editérinden dogrudan yazara geri
goénderilen yazilar Cocuk Acil ve Yogun Bakim Dergisi’nde basilamaz.
Basvuru ile derginin 6n degderlendirmeye alinma arasinda gecen sure
en ¢ok 15 gundur. Yazinin alindigina ve durum bildirir mektup dergi
editériince yazara bu slre iginde bildirili. Dergide basimi uygun
bulunmayan makaleler geri gdénderilmez.

Tum makaleler editérlerce dergi yazim kurallari ve bilimsel icerik
acisindan degerlendirilirler. Gerekli gorilduglinde yazida istenen
dedisiklikler yazara editorlerce yazili olarak bildirilir.

Yazinin Sorumlulugu: Yazarlar yayinlanmis halde olan makalelerinde
bulunan bilgilerin tim sorumlulugunu Ustlenirler. Dergi bu makalelerin
sorumlulugunu Ustlenmez. Yazarlar basili haldeki makalenin bir
kopyasini alirlar.

Basim Hakki: Dergide yayinlanmis bir makalenin tamami veya bir
kismi, makaleye ait resimler veya tablolar Gocuk Acil ve Yogun Bakim
Dergisi editéri ve Cocuk Acil Tip ve Yogun Bakim Derneg@i Yonetim
Kurulu, bilgisi ve yazili izni olmadan bagka bir dergide yayinlanamaz..

Gerekli Bilgiler: Dergi editorleri 6n degderlendirme slrecinde gerek
duyduklarinda makalenin dayandirildigi verileri incelemek icin yazardan
isteyebilirler. Bu nedenle yazara kolay ulasimi saglayacak adres ve
diger iletisim araglarinin baslik sayfasinda yer almasi 6nemlidir.

Ek: Yayin kurulu, yazarlarin iznini alarak yazida degisiklikler yapabilir.
Editér ve dil editoru dil, imla ve kaynaklarin Index Medicus’ta gectigi
gibi yazilmasinda ve benzer konularda tam yetkilidir.

Makale yayinlanmak tzere goénderildikten sonra yazarlardan hicbiri,
tim yazarlarin yazil izni olmadan yazar listesinden silinemez, ayrica
yeni bir isim yazar olarak eklenemez ve yazar sirasi degistirilemez.

C')Igl'.im Birimleri: Uzunluk, agirlik ve hacim birimleri metrik (metre,
kilogram, litre) sistemde ve bunlarin onlu katlar seklinde rapor
edilmelidir. Sicakliklar celsius derecesi, kan basinci milimetre civa
cinsinden olmalidir. Olgii birimlerinde hem yerel hem de Uluslararasi
Birim Sistemleri'ni (International System of Units, Sl) kullanmalidir. ilag
konsantrasyonlari ya Sl ya da kutle birimi olarak verilir, secenek olarak
parantez iginde verilebilir.

Kisaltmalar ve Semboller: Sadece standart kisaltmalari kullanin,
standart olmayan kisaltmalar okuyucu icin cok kafa karistirici olabilir.
Baslikta kisaltmadan kacinilimalidir. Standart bir 6l¢tim birimi olmadikca
kisaltmalarin uzun hali ilk kullanihslarinda acik, kisaltiimis hali parantez
icinde verilmelidir.

Tesekktir(ler)/Acknowledgement(s): Yazinin sonunda kaynaklardan
once tesekkur(ler)/ acknowledgement(s) bdlimune yer verili. Bu
bélimde yazi hazirlanirken icerige, dlzene, bilgilerin istatistiksel
analizine katkilari olanlar belirtilebilir.

Kaynaklara Ek: Tek tip kurallar esas olarak Amerikan Ulusal
Tip Katuphanesi (National Library of Medicine, NLM) tarafindan
uyarlanmis olan bir ANSI standart stilini kabul etmistir. Kaynak atifta
bulunma érnekleri icin yazar(lar) http://www.nIm.nih.gov/bsd/uniform_
requirements.html sitesine basvurabilir(ler).

Dergi isimleri Index Medicus’taki sekilleriyle kisaltimaldir. Ayri bir yayin
olarak yillik basilan ve Index Medicus’un Ocak sayisinda da liste olarak
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yer alan Index Medicus’taki Dergiler Listesi’ne (List of Journals Indexed
in Index Medicus) basvurulabilir. Liste ayrica http://www.nIm.nih.gov
sitesinden de elde edilebilir.

ETIK

Bilimsel Sorumluluk: Makalelerin bilimsel kurallara uygunlugu
yazarlarin sorumlulugundadir. Tim yazarlarin génderilen makalede
akademik ve bilimsel olarak dogrudan katkisi olmalidir. Bu baglamda
“yazar” vyayinlanan bir arastrmanin kavramsallastiimasina ve
desenine, verilerin elde edilmesi, analizi ya da yorumlanmasina belirgin
katki yapan, yazinin misveddesi ya da bunun icerik acisindan elestirel
bicimde gézden geciriimesinde gorev yapan birisi olarak goralur. Yazar
olabilmenin dider kosullari ise, makaledeki calismayi planlamak veya
icra etmek ve/veya makaleyi yazmak veya revize etmektir.

Fon saglanmasi, veri toplanmasi ya da arastirma grubunun genel
supervizyonu tek baslarina yazarlik hakkl kazandirmaz. Yazar olarak
gosterilen tim bireyler sayilan tum oélgutleri karsilamalidir ve yukaridaki
Olcutleri karsilayan her birey yazar olarak gdsterilebili. Gok merkezli
calismalarda grubun tuim UOyelerinin  yukarida belirtilen gartlar
karsilamasi gereklidir. Yazarlarin isim siralamasi ortak verilen bir karar
olmalidir. Tim yazarlar yazar siralamasini Telif Hakki Devir Formu’nda
imzali olarak belirtmek zorundadirlar.

Yazarlik icin yeterli dlgutleri karsilamayan ancak calismaya katkisi olan
tum bireyler “tesekkur/bilgiler” kisminda siralanmalidir. Bunlara érnek
olarak ise sadece teknik destek saglayan, yazima yardimci olan ya da
sadece genel bir destek saglayan kisiler verilebilir. Finansal ve materyal
destekleri de belirtiimelidir.

Yaziya materyal olarak destek veren ancak yazarlik icin gerekli élcttleri
karsilamayan kisiler “klinik arastiricilar” ya da “yardimci arastiricilar”
gibi basliklar altinda toplanmali ve bunlarin islevleri ya da katilimlar
“bilimsel danismanlik yapt”, “calisma 6nerisini gdézden gegcirdi”, “veri
topladi” ya da “calisma hastalarinin bakimini Gstlendi” gibi belirtiimelidir.
Tesekkur (acknowledgement) kisminda belirtilecek bu bireylerden de
yazili izin alinmasi gerekir.

Etik Sorumluluk: Cocuk Acil ve Yogun Bakim Dergisi, 1975 Helsinki
Deklarasyonu’nun 2013 yilinda revize edilen insan Deneyleri
Komitesi’nin etik standartlarina uymayi ilke edinmis bir dergidir.

Bu ylzden Gocuk Acil Ve Yogun Bakim Dergisi’'nde yayinlanmak tzere
gdnderilen klinik deneylere katilan sadlikl bireyler/hastalarla ilgili olarak
belirtilen komitenin etik standartlarina uyuldugunun mutlaka belirtiimesi
ve deneyin tirline gore gerekli olan yerel veya ulusal etik komitelerden
alinan onay yazilarinin yaz ile birlikte génderilmesi ve ayrica deneye
katilan kisi/hastalardan ve hastalar eger temyiz kudretine sahip degilse
hastalarin vasilerinden yazil bilgilendirilmis onam (informed consent)
alindigini belirten bir yazi ve tim yazarlar tarafindan imzalanmis bir
belgenin editére génderilmesi gerekir.

Bu tip calismalarin varliginda yazarlar, makalenin YONTEM(LER)
béliminde bu prensiplere uygun olarak calismay! yaptiklarini,
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kurumlarinin etik kurullarindan ve calismaya katiimis insanlardan
bilgilendiriimis onam (informed consent) aldiklarini  belirtmek
zorundadirlar. Galismada “deney hayvani” kullaniimis ise yazarlar,
makalenin YONTEM(LER) bélimiinde “Guide for the Care and Use
of Laboratory Animals” ilkeleri dogrultusunda calismalarinda hayvan
haklarini  koruduklarini ve kurumlarinin etik kurullarindan onay
aldiklarini belirtmek zorundadirlar.

Hayvan deneyleri rapor edilirken yazarlar laboratuvar hayvanlarinin
bakimi ve kullanimi ile ilgili kurumsal ve ulusal rehberlere uyup
uymadiklarini yazili olarak bildirmek zorundadirlar.

Makalelerin kurallara uygunlugu yazarin sorumlulugundadir. Gocuk Acil
ve Yogun Bakim Dergisi, ticari kaygilara bagl olmaksizin makalelerin
en iyi etik ve bilimsel standartlarda olmasini sart kosar.

Reklam amagli yayinlanan ticari Grtnlerin 6zellikleri ve aciklamalari
konusunda editér ve yayinci hicbir garanti vermez ve sorumluluk
kabul etmez. Makale ile dogrudan veya dolayli olarak iliskili herhangi
bir kurum veya maddi destek veren herhangi bir kurum varsa yazarlar
ticari Gran, ilag, ilag sirketi vb. hakkinda kaynaklar sayfasinda bilgi
vermek zorundadirlar.

Hastalarin ve Calismaya Katilanlarin Gizliligi ve Mahremiyeti:
Hastalarin izni olmaksizin mahremiyet bozulamaz. Hastalarin isimleri,
isimlerinin blyUk harfleri veya hastane protokol numaralari, fotograflari
ve aile bilgi verileri gibi ayni bilgi verileri, bilimsel amag icin gerekli
olmadikca ve hastadan veya vasilerinden bilgilendirilmis onam
alinmadik¢a yayinlanamaz.

Ozellikle olgu sunumlarinda, esas olarak gerekli olmadikga hastanin
kimlik bilgileri cikarimalidi. Ornegin; fotograflarda sadece g6z
bolgesini maskelemek kimligi gizlemek igin yeterli degildir. Kimligi
gizlemek icin veriler degistiriimisse, yazarlar bu degisikliklerin bilimsel
anlamlari etkilemedigine dair glivence vermelidir. Ayrica maddede
bilgilendirilmis onam alindidi belirtiimelidir.

Editér, Yazarlar ve Hakemlerle lligkiler: Editér, makaleler hakkindaki
bilgileri (makale alma, igerik, inceleme surresi durumu, hakem elestirileri
veya sonuglari) hakemler ve yazarlar disinda kimseyle paylasmamalidir.
Editdr, inceleme icin kendilerine génderilen makalelerin yazarlarin 6zel
mulkd oldugunu ve bu iletisimin ayricalikli oldugunu hakemlere agikca
belirtir. Hakemler ve yayin kurulu tyeleri makaleleri kamuya acik olarak
tartisamazlar.

Hakemlerin makalelerin bir kopyasini kendilerine almalarina izin
veriimez ve editérin izni olmadan baskalarina makale veremezler.
Hakemler incelemelerini bitirdikten sonra makalenin kopyalarini imha
etmeli veya editdre geri gondermelidir. Dergimizin editoérl, reddedilen
veya geri gdnderilen yazilarin kopyalarini da imha eder.

Hakem, yazar ve editdrin izni olmadan, hakemlerin revizyonlari
basilamaz veya agiklanamaz. Hakemlerin kimligi itina ile gizlenmelidir.
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INSTRUCTION FOR AUTHORS

The Journal of Pediatric Emergency and Intensive Care, which started to
be published in 2014, is a journal that publishes national and international
articles and publishes within the framework of double-blind peer-review
principles. The journal publishes original research, case reports, reviews,
letters to the editor, clinical reports, medical opinions and related
educational and scientific announcements.

The main sections in the content of the journal are pediatric emergency
medicine systems, academic pediatric emergency medicine and pediatric
emergency medicine education, pediatric emergency management,
disaster, environmental emergencies, trauma, case reports, adolescent
emergencies, pediatric emergencies, neonatal emergencies, health
policies, ethics, poisoning, pediatric emergency nursing, pediatric
intensive nursing, preventive medicine, Pediatric Intensive Care, critical
diseases, critical patient management, diagnostic methods, sepsis and
septic shock, organ and system deficiencies, intensive care technology,
non-invasive and invasive monitoring, non-invasive and It consists of
invasive ventilation, extracorporeal support systems, ethical evaluations,
laboratory, emergency radiology and interventional procedures.

The abbreviation of the journal in English is recorded as “J Pediatr
Emerg Intensive Care Med”.

Editors and Editorial Board are determined every three years in January
by the Board of the Pediatric Emergency Medicine and Intensive Care
Association.

In Turkish articles, the Turkish Dictionary and Spelling Guide of the
Turkish Language Association should be taken as a basis.

Journal of Pediatric Emergency and Intensive Care Medicine does not
charge any article submission or processing fee.

All manuscripts submitted to the Journal of Pediatric Emergency
and Pediatric Intensive Care are screened for plagiarism using the
‘iThenticate’ software. Articles may get rejected or returned due to the
result of plagiarism check.

The Journal of Pediatric Emergency and Pediatric Intensive Care is
published as including original articles (original research article, case
report, book critics, letter to editor, review, guides) not less than 50% and
as a number not less than 15 in total per year. In every issue, at least
5 research articles, case reports and/or reviews are not more than the
research article number. Reviews are prepared due to the invitation of
the editor.

All of the reviewers’ decisions, and samples of submitted manuscripts

with signatures and corrections are preserved at least for 5 years in the

journal archive.

Articles in the journal are published in content pages and article title

pages, as classified according to their types (research, case report, short

report, review, letter to editor etc.)

Authors should submit the following during the initial submission:

* Copyright Transfer and Author Contributions Form

* ICMJE Potential Conflict of Interest Disclosure Form which has to be
filled in by each author.

PEER REVIEW PROCESS

The manuscripts sent to the Journal of Pediatric Emergency and Pediatric
Intensive Care are firstly evaluated by the editor. The editor checks up
every manuscript, whether they are worth evaluating or not and assigns
an assistant for each. If the editor and the assistant find the manuscript
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worth evaluating, they send it to two reviewers or one reviewer with one
editorial board member for evaluation. The manuscript is not under
evaluation if it does not require the evaluation of the reviewer or editorial
board members because it has no scientific value and is not original, or it
does not fit the reader population.

The scientific and ethical responsibility of the articles belongs to the
writer, but copyright belongs to the Journal of Pediatric Emergency and
Pediatric Intensive Care. The authors are responsible for the content
and resources of the articles. The authors should send the certificate of
approval (Copyright Transfer Form) with their articles which states that
copyright is transferred to the journal. These certificate documents written
by the authors mean the writers declare their scientific responsibilities
and guarantee that the study had never been published or not to be
published in the near future by another journal.

MANUSCRIPT TYPES

Original Research Articles: Basic or clinical research articles about
critical pediatric patient. References and an English summary are required
(see writing preparation section). At most 5000 words (20 double-spaced
pages), 7 tables and/or figures, additionally abstract and references in
Turkish and English. Ethics committee approval should be mentioned in
the study.

Case Reports: Presentation of clinical cases having an educational
value that are faced about Pediatric Emergency medicine and Pediatric
Intensive Care. For the manuscripts sent to this part, we are looking for
the clinical cases that are infrequently reported in scientific literature
previously, unreported clinical reflections or complications of a well-
known disease, unknown adverse reactions of known treatments, or
case reports including scientific messages that might trigger further new
research, preferably. Case reports should include Turkish and English
abstracts, cases and discussions. It should include 2000 words (8 double-
spaced pages), 15 or fewer references, and three tables or pictures.

Abstract Reports: Research with small numbers that have preliminary
study data and findings which require further studies. References and
English abstract required (see Manuscript Preparation section). At most
3000 words in length (8 double-spaced pages), additionally English and
Turkish abstract, 15 or fewer references, 3 tables and/or figures. Ethics
committee approval required.

Concepts: Clinical or non-clinical manuscripts about Pediatric Emergency
Medicine and Pediatric Intensive Care issues and about the improvement
of this field. References and English abstract required. At most 4000
words (16 double-spaced pages), additionally English and Turkish
abstract (each less than 150 words), and references must be included.
Review Articles: Extent investigation writings including the latest national
and worldwide literature about Pediatric Emergency and intensive care
issues. Journal of Pediatric Emergency and Intensive Care publishes
invited review articles. Contact with the editor should be provided before
the submission of uninvited reviews. At most 5000 words (20 double-
spaced pages). There is no limitation on the number of references.
Related information is available in the following article; Burney RF, Tintinalli
JE: How to write a collective review. Ann Emerg Med 1987;16:1402.

Evidence-based Information: Articles that could answer to the
problems of clinical and medical applications. The article should include
these sections; clinical vignette, questions and problems, research and
selection of the best evidence, a detailed examination of the evidence,
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and implementation of the evidence. At most 4000 words (15 double-
spaced pages), additional Turkish and English abstract. Authors should
also send copies of their articles to the editor.

Letter to Editor: These are the articles that include opinions and solution
advice about the pediatric emergency medicine and pediatric intensive
care issues, and comments about the articles published in the Journal
of Pediatric Emergency and Pediatric Intensive Care or other journals.
At most 1500 words (6 double-spaced pages), additionally, references
should be included.

Seizure Stories: Personal or team experiences reflecting the nature and
dynamism of Pediatric Emergency Medicine and Pediatric intensive care
issues which also considers the humor of pediatric emergency medicine
and pediatric intensive care. At most 1000 words should be included.

MANUSCRIPT SUBMISSION

Manuscript Submission Agreement: It is available in every new print
of the Pediatric Emergency and Intensive Care journal, and if required,
it may also be provided through the Pediatric Emergency Medicine and
Intensive Care Association, editorial of the journal and, also found on the
website of the journal. It should be filled in all article submissions.

Cover Letter: The author, in this letter, should imply a short explanation
of his research or writing, the type of the study (random, double-blind,
controlled, etc.), the category it is sent for, and whether it has been
presented in a scientific meeting or not, in details. Additionally, the
address, phone, fax numbers, and e-mail address of the person for
contact about the writing should be present at the lower pole of the letter.

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

MANUSCRIPT PREPARATION

Format: Preserve the copy of the manuscript you applied for. The article
should be sent as 4 copies which is written as double spaced (do not use
1,5 space) on A4 paper with standard side spaces (2 cm away from each
side) in format of Arial 10 point writing style. No need for a printed copy
for the online submissions.

Main Page: This page includes title, full name of the authors, academic
degree not more than two for each author, address and city of the authors
at time of writing; if the manuscript was presented or excepted to be
presented at any scientific meeting, the date, place and the name of that
meeting (related evidence), financial support and the owner of it, if there
is a consultant, the name, academic degree, and address, the count of
words of the article (except Turkish, English abstracts and references),
the name, address, phone-fax numbers and e-mail address of the contact
person all should be located at the bottom of the letter.

For Blind Preliminary Assessment: Be sure that no name, academic
career, address or city of authors is present on the pages of the article
and Turkish-English abstracts. The articles which don’t obey this rule can
be rejected or returned.

Turkish and English Abstract: Original articles and summary reports
should have an abstract including hypothesis or aim, methods, results
and conclusions not more than 250 words total. Turkish and English
abstracts not more than 150 words should be included for concepts
and case reports. Keywords should be given as 3-10 pieces for any kind
of writings below the page of Turkish and English abstracts. The terms
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found in medical topics of Index Medicus (Medical Subject Headings,
MeSH) should be used as Keywords.

Statistical Tests: Studies should be assessed under the control of
individuals experienced in statistics. Confidence interval and P values
should be given for the results.

Contents of the Article:

Research articles should include the following sections;

e Introduction

* Material and Methods

* Results

 Discussion

* Limitations of the study

* Conclusions

Values: General standards should be obeyed considering the material,
drug, and laboratory result values used in the study.

References: References should be written on a separate page in double
spaces. References should be numbered according to the order they are
used in the article. No alphabetic order should be done. The articles are
referred as abstracts, they should be written in parenthesis as “6z” for
Turkish manuscripts and “abstract” for English manuscripts. Only the first
five authors of a reference, the remaining ones should be implied as “et
al.” for English manuscripts and “ve ark.” for Turkish manuscripts. The
authenticity of the reference is the responsibility of the author.
Examples;

* Article: Raftery KA, Smith-Coggins R, Chen AHM. Gender-associated
differences in emergency department pain management. Ann Emerg
Med. 1995;26:414-21.

» For Article in Printing: Littlewhite HB, Donald JA. Pulmonary blood flow
regulation in an aquatic snake. Science 2002 (in print)

* Book: Callaham ML. Current Practice of Emergency Medicine. 2nd ed.
St. Luis, MO:Mosby;1991.

* Book chapter: Mengert TJ, Eisenberg MS. Prehospital and emergency
medicine thrombolytic therapy. In: Tintinal-li JE, Ruiz E, Krome RL
(eds). Emergency Medicine: A Comprehensive Study Guide. 4th ed.
New York, NY:McGraw-Hill;1996:337-43.

* For a part of Book, If there is Editor: Mc Nab S. Lacrimal surgery. In:
Willshaw H (ed). Practical Ophthalmic Surgery. NewYork: Churchill
Livingstone Inc, 1992: 191-211

» Turkish book Section: Yilmaz HL. Pediatric Emergency Architecture.
Including: Karabdcloglu M, Yilmaz HL, Duman M (ed.ler). Pediatric
Emergency Medicine: Comprehensive and Easy Approach. 1. Edition.
istanbul, istanbul Tip Kitabevi, 2012:7-13

 If editors are also the writers of the text or the texts in the book: First
the name of the text cited and the name of the book is written with the
words starting with Capital letters: Diener HC, Wilkinson M (editors).
Drug-induced headac-he. In Headache. First ed., New York: Springer-
Verlag, 1988: 45-67

* For citation from Translated Book: Milkman HB, Sederer LI. Treatment
Options in Alcoholism and Substence Abuse. Dodan Y, Ozden A, izmir
M (Cevirenler) 1. Edition, Ankara: Ankara University Publish House,
1994: 79-96

* For Congress Reports: Felek S, Kilic SS, Akbulut A, Yildiz M. A Case of
Shigellosis accompanied by Visual Hallucination.
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XXVI. Turkish Microbiology

* Un-published Courses, Presentations: Sokolove PE, Needlesticks and
high-risk exposure. Course lecture presented at: American College of
Emergency Physicians, Scientific Assembly, October 12, 1998, San
Diego, CA.

* For citation from a Thesis study: Kilic C. General Health Survey:
Reliability and Validity Study. Un-published Proficiency Thesis,
Hacettepe University Faculty of Medicine, Department of Psychiatry,
Ankara: 1992

« internet: Fingland MJ. ACEP opposes the House GOP managed care
bill. American College of Emergency Physici-ans Web site. Available
at: http://www.acep.org/press/pi980724.html  Accessed  August
26,1999.

* Personal Consultancy: Avoid referring to Personal Consultants. However
if it is very inevitable, record the name, academic degree, date and
send a letter which ensures the approval of consultant person that we
could use this knowledge.

Tables: Tables should be legible summarizing the data. Data in the table
should not be present in the text of the article. Table numerization should
be respectively as located in the text. A sentence pointing the table should
be present in the text. Each table should be sent as located one table
in one page order after “References” page. Page site rules should be
obeyed while the tables are prepared. Be sure that each table is referred
in the text. Graphics, figures and tables in the text should be numbered
by “Arabic” numbers. Each table should be printed in a separate page as
double spaced.

A short title should be set for each table by numerating them in the
order as they ae in the text. MS Tables should be prepared due to “table
classic1” or “table simple 1” automatic table options of Word 2000 end
further versions. Authors should write explanations in footnotes, not in
titles. All abbreviations which are not standard should be explained in
footnotes. The following symbols should be used for the footnotes
respectively: (*,+, 7 ,8,ii,|,**,++,~ 7).

Figures/Pictures: Information in the Figure/Picture should not be
repeated in the text. A sentence pointing out the figure/picture should
be present in the text. Pictures should be recorded in EPS or TIF format.
Colorful pictures must be at least 300 DPI, pictures in grey tone at least
300 DPI, and drawings at least 1200 DPI resolution.

JOURNAL POLICY

Original Article: Articles that include new information and data should
not have been printed in another scientific journal before or should not
have been applied to any journal to be printed. This limitation is not
valid for the studies that have been presented as a summary in previous
scientific meetings or congress.

More than One Author: All of the authors included in the article share the
responsibility of the information and duties during the steps of preparation
of the article.

Statistical Editor: All articles, including statistical analysis should be
consulted by a statistical consultant. One of the authors or someone
other than the authors who are experienced and licensed in statistics
should take the responsibility for this analysis. The name of the person
used for statistical analysis should be specified on the main page.

Random Controlled Studies: This journal favors this kind of studies.
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Permissions: Any picture, table etc., in the article, if it has been published
in any scientific journal or book before, a document must be provided
regarding the availability of them.

Ethics Committee Approval Permission: Authors should get the written
approval forms from editor assessment board (ethical research board), if
their study requires research on humans and animals.

EVALUATION AND PUBLICATION PROCESS

Preliminary Evaluation: Journal applies blind preliminary assessment
for all article types. All articles are examined by the journal editor and
the appropriate ones are sent to consultants (editor assistants) for
preliminary assessment. The writings that are sent from the editor
of the journal directly to the writer can not be printed in the Journal of
Pediatric Emergency and Intensive Care. The duration period between
the application and the preliminary assessment time is maximum of 15
days. Letter informing the status of writing is reported by the editor to the
author in this period. The articles which are found inappropriate are not
sent back.

All articles are assessed by editors regarding the journal writing rules and
scientific content. When necessary, required changes in the writing are
reported to the author in a written letter by editors.

Manuscript Responsibility: Authors take all the responsibility for
the information included in their printed articles. The journal takes no
responsibility for the article. Authors take a copy of the printed article.

Publication Rights: The full text or a section of the article printed in
journal, pictures or tables in the article can not be printed in another
journal without information and written permission of the editor of
Pediatric Emergency and Intensive Care journal or the administrative
board of Association of Pediatric emergency and Intensive Care.

Necessary Information: Journal editors can request the basic data about
the article from the author to investigate when necessary. Therefore,
essentially the address and other communication data should exist on
the main page.

Addition: Editorial board can make changes in the writing by taking
permission from the authors. The editor and the language editor are
completely authorized about the language, spelling and references, and
similar subjects to be written as they are in Index Medicus.

After the article is sent to be published, none of the authors could be
deleted from the list without the written permission of all other authors,
and no new name could be added, and the author order cannot be
changed as well.

Measurement units: The length, weight, and volume units should be
reported in metric systems (meter, kilogram, liter) and decimal multiples
of them. The temperature should be in Celsius degree, and blood
pressure be millimeters-Mercury (mmHg). Both local and international
unit systems (S, International System of Units) should be specified as
measure units. Drug concentrations will be given as Sl or mass unit; it
may be given as an option in parenthesis.

Abbreviations and Symbols: Use only the standard abbreviations.
The non-standard abbreviations might be confusing for the reader.
Abbreviations must be avoided in titles. Unless it is a standard measure
unit, abbreviations should be open in the first writing, and abbreviation in
parenthesis should be given as well.

Acknowledgement(s): At the end of the writing, acknowledgement(s)
section should be located before references. In this part, individuals
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participating the content, order and statistical analysis of data of the
article during its preparation might be mentioned.

Addition to References: Monotype rules have basically accepted an
ANSI standard type adopted by American National Library of Medicine
(NLM). Authors may apply to the website address of http://www.nlm.nih.
gov/bsd/uniform_requirements.html for seeing examples of citations in
reference.

Journal names should be abbreviated as seen in Index Medicus. The “List
of Journals Indexed” in Index Medicus, which is a yearly published list
and which takes place in the January edition of Index Medicus as a list,
might also be a reference to look. The list is also available at “http://www.
nim.nih.gov” website.

ETHICS

Scientific Responsibility: Compliance of the article with the rules
is the author’s responsibility. There should be direct participation of
author to the article as academically and scientifically. In this context,
author is considered as an individual who participates in the design
and conceptualization, data obtaining, analysis or interpretation of an
article, and seen as a person taking duty on critical review of the writing
or its draft. Other circumstances of being an author include planning or
performing the study of article and/or writing the article or revising it.
Providing fund, data collection or general supervising of the research
group do not provide any rights to author. All individuals written as
authors should meet all of the criteria, and every individual meeting the
criteria above may be counted as an author. All members of the group
in Multi-center studies have to meet all of the criteria above. The name
order of the authors must be a common consensus decision. All authors
must specify the author name ordering alignment as assigned on the
Copyright Transfer Form.

Individuals who do not meet enough criteria but participate in study
should take place in the section of acknowledgement(s)/information in
order. For instance, individuals who provide technical support , help in
writing or who give only a general support might be given as example.
Financial and material supports should also be mentioned separately.
The individuals who give material support but do not met the required
criterion should be under the titles of “clinical researchers” or “assistant
researchers” and the functions or the participations of them should be
specified as “performed scientific consultancy”. “ reviewed the study
advice”. “collected data” or “takes over the care of patients in study”.
Written permission should also be taken from these individuals mentioned
in Acknowledgement(s) sect ion as well.

Ethical Responsibility: The Journal of Pediatric Emergency and Intensive
Care is a journal that adopts the principle of obeying the ethical standards
of Human Experiments Committee of 1975-Helsinki Declaration, which
was revised in 2013.

Therefore, it should be specified about the healthy/patient individuals
participating the clinical experiments sent to be printed in the journal of
Pediatric Emergency and Intensive Care, that everything is compatible
with the ethical standards of the committee and the approval document
required due to the type of experiment taken from the local or national
ethical committee should be sent together and also informed consent
forms taken from patients or healthy individuals or their guardians if they
don’t have the power to appeal, and a document assigned by all authors
should all be sent to the editor.
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In such types of studies, in the section of METHOD(S), the authors have
to specify that they performed this study compatible with these principles
and that they have taken informed consent forms from the people who
participated in the study and from ethical boards. If “experimental animal”
was used, they have to tell that they have protected the animal rights and
taken the approval from ethical boards of institutions, in accordance with
the principles of “Guide for the Care and Use of Laboratory Animals”.

While the animal experiments are reported, authors have to inform in
writing whether they have followed the institutional and national guides
about the care and usage of laboratory animals or not. Also, in case
presentations, informed consent forms of the patients should be taken
regardless of knowing the identity of the patient or not.

The compliance of the articles with the rules is the responsibility of the
author. Journal of Pediatric Emergency and Intensive Care requires
the condition that articles should be of the best ethical and scientific
standards, whereas it should not be dependent on commercial concerns.

Editor and publisher give no guarantee and accept no responsibility
about the properties and explanations of commercial products which are
published for advertisement. If there is any institution directly or indirectly
related to the article or any institution giving financial support, authors
have to inform in references page about the commercial product, drug,
drug company etc. If there is any commercial relation or another kind
(consultant, other agreements) of relationship with them or not.

Confidentiality and Privacy of Patients and Study Participants: Privacy
can not be disrupted without the permission of patients. The identical
information data like the names, capital letters of names, or hospital
protocol numbers of the patients, photos and family information data
can not be published unless they are essential for scientific purpose and
without the informed consent taken from the patient (or the guardians).

Especially, in case reports, identity details of the patient should be
excluded unless it is mainly necessary. For example; only masking on the
eyes region in photos is not enough to hide the identity. If the data was
changed to hide the identity, the authors should give assurance that these
changes do not affect the scientific meanings. Also, it must be defined in
the article that informed consent has been taken.

Relations with Editor, Authors and Reviewers: The editor should not
share any information about articles (taking article, content, status of
review period, critics of reviewers, or conclusions) with anyone except
the reviewers and the authors.

Editor clearly specifies to reviewers that the articles sent to them for review
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Abstract

Introduction: To assess the association between cranial computed
tomography (CCT) findings and Glasgow Coma scale (GCS), and
abbreviated injury scale (AIS) and to investigate the efficacy of GCS
for determination of the indication of CT in pediatric polytrauma
patients.

Methods: This retrospective study was performed using the data
of patients who admitted to the emergency department between
February 2017 and June 2018. The 120 pediatric patients due to
polytrauma were reviewed for demographic, clinical and radiological
information. The relationship between GCS, AIS, and the presence
of findings consistent with polytrauma in CCT was evaluated.

Results: Patients with positive findings on computed tomography
(CT) had significantly higher AIS (p<0.001) and AIS squared
(p<0.001) compared to those of patients without positive CT
findings for trauma. The GCS and AIS squared scores were found
to be significantly associated with positive findings for trauma in CT
scans.

Conclusion: Trauma score systems such as GCS and AIS were
associated with the presence of trauma in CCT in pediatric patients.

Keywords: Multiple trauma, computed tomography, Glasgow
Coma scale

Giris: Bu calismada, coklu travmasi bulunan cocuklarda, kranial
bilgisayarli tomografi bulgulari ile Glasgow Koma Skalasi (GCS) ve
kisaltilmis yaralanma 6lcegi (AlS) arasindaki iliskinin degerlendiriimesi
ve BT endikasyonun belirlenmesinde GCS'nin etkinliginin arastiriimasi
amaglanmistir.

Yontemler: Bu geriye dontk calisma, Subat 2017-Haziran 2018
tarihleri arasinda ¢ocuk acil servise ¢oklu travma nedeni ile getirilen
120 cocuk hastanin verileri kullanilarak yapilmisti. Bu kayitlarin
demografik, klinik ve radyolojik verileri incelendi. KBT'de c¢oklu
travma ile uyumlu bulgularin varligi ile GCS, AIS arasindaki iliski
degerlendirildi.

Bulgular: Coklu travmali cocuklarin bilgisayarli tomografilerinde
(BT) pozitif bulgusu olanlarin, pozitif bulgusu olmayanlara gore
AIS (p<0,001) ve AIS squared (p<0,001) skorlari anlamli olarak
daha yUksekti. Kullanilan GCS skorlamalarinin, BT'de pozitif bulgu
bulunmasi ile dGnemli dlctide iliskili oldugu bulundu.

Sonuc: Cocuk coklu travmali hastalarda cekilen KBT'deki travma
kaniti ile GCS ve AIS gibi travma skorlama sistemleri arasinda iliski
oldugu gosterildi.

Anahtar Kelimeler: Coklu travma, bilgisayarli tomografi, Glasgow
Koma skalasi

Introduction

Trauma constitutes the leading cause of death among
children in developed countries." In case of trauma, computed
tomography (CT) can be necessary for the successful

treatment of life-threatening injuries. Whole-body CT (WBCT)
scanning is often used in trauma centers as a single-pass
primary assessment for traumatic injuries. Even though the
specific imaging protocol is variable in different institutions,
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WBCT mostly involves CT of the head and cervical spine as
well as CT of the chest, abdomen, and pelvis with or without
contrast material.’

The word “polytrauma” is usually defined in terms of a high
injury severity score (ISS) and is sometimes interchanged
with terms like “severely injured” or “multiple trauma”.? The
internationally accepted criterion is based on ISS =16 on the
statement of an ISS of 16 as being indicative of a mortality
risk of more than 10%.?

Polytrauma occurs infrequently in pediatric population;
however, it has a higher rate of mortality.? Imaging modalities
have a critical role in the evaluation and management of
patients with polytrauma. In adult patients with severe trauma,
the utility of WBCT is supposed to improve the survival rates.*
On the other hand, risks associated with ionizing radiation
must be taken into account during making a decision for use
of WBCT in pediatric polytrauma patients.>” The use of WBCT
in pediatric patients remains controversial. Pediatric patients
with trauma have different trauma patterns than adult
patients, with injuries in children commonly being less severe,
and posttraumatic interventions and operations are less
frequently needed in them. However, children often undergo
WBCT following trauma, with clinicians applying adult trauma
protocols in pediatric trauma care.#'° Garcia and Cunnigham’
reported that the indication for WBCT can be reliably and
effectively established with respect to a combination of
findings derived from history, physical examination and vital
signs.The use of cranial CT (CCT) scans in children has been
increasing, in part due to increased awareness of sports-
related trauma.’ The CCT scans are mostly obtained in the
evaluation of blunt head trauma in children. These scans may
detect unexpected incidental findings. A small but important
number of children evaluated with CT scans after blunt head
trauma may have incidental findings. Physicians who order
cranial CTs must be ready to interpret incidental findings,
communicate with families, and ensure appropriate follow-
Up.B

The trauma scoring system is an important aspect of triage,
to compare the different types of trauma care and their
quality. Glasgow Coma scale (GCS) is an important predictor
of in-hospital mortality, but there is still concern about the
suitability of using anatomical-based scoring systems.™

Novel scoring systems based on age-specific physiological
criteria have been developed and attempts to compare
and validate different scoring systems in pediatric patients
have yielded varying results.” However, an ideal tool for
prediction in pediatric trauma could not be still identified.
The performance of trauma score may vary on the different
systems of care as well as a different mechanism of injury.

In this study, we aimed to assess the relationship between
cranial CT findings AIS and GCS. We aimed to reveal the
efficacy of GCS for the determination of the indication of CCT
in pediatric polytrauma patients.

Materials and Methods

Study Design

Following the approval of the local institutional review board
(2019/09-31), we conducted a retrospective review of our
hospital records. We included all children 18 years or younger
who were initially admitted to the pediatric emergency
department of the hospital due to polytrauma including blunt
head trauma and underwent cranial CT as a component of
WBCT (cranial, cervical and thoraco-abdominal CT images)
from February 2017 to June 2018 in this study. Written
informed consent was obtained from the patients’ parents
or legal guardians for the anonymized information to be
published in this article.

The calculation of the sample size was based on a power
analysis. At a power of 80% using a significance level of
p<0.05, the sample size required was 110 subjects.

Exclusion criteria were pre-hospital cardiopulmonary arrest;
non-blunt traumas such as penetrating injuries, burns, or
unknown trauma mechanisms; and patients with incomplete
or inaccessible CT data. It is noteworthy that thoraco-
abdominal CT scans could not be reached in this series.
Revised pediatric trauma scores (RPTS) were calculated with
respect to information recorded in our HIMS data set and
nurse follow-up sheets. The injuries were classified according
to the site of involvement such as head, neck, face, thorax,
abdomen, and extremities and type of injuries like external,
abrasion, contusion, and burns.

The abbreviated injury scale (AlS), was calculated based on
the sum of every anatomical site. The AlS squared is the sum
of squares of the AIS of each anatomical region.

The original version of AIS was a scale of mixed severity
and outcome and different AIS codes could be assigned to
similar injuries. To overcome this problem, the revised AlS
was developed and information for survival and severity were
separated.

The GCS was recorded twice: One at admission and the next
after the imaging study. The trauma mechanism was classified
with respect to Pediatric Emergency Care Applied Research
Network (PECARN) study.'® Accordingly, type 1 injury
mechanisms were defined as ground-level falls or running into
stationary objects with clinical symptoms or signs suggestive
of traumatic brain injury. Type 3 injury mechanism was defined
as a motor vehicle collision with patient ejection, death of
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another passenger, or rollover; a pedestrian or cyclist without
helmet struck by a motorized vehicle; falls (at a height of >3
feet for children 2 years and >5 feet for children 2 years); or
the head struck with a high impact object. All other injury
mechanisms were defined as type 2 injury mechanism.'®

Severe injury is defined as patients who received a critical
degree of force due to trauma mechanism as described in
PECARN study. Moderate trauma was defined as a fall from
a level equivalent to the patient’s height which exposes the
patient to a substantial force. All traumas else than these
definitions were considered mild.®

All patients underwent monitorization of vital signs such
as oxygen saturation, pulse, and respiratory rates as well as
systolic and diastolic blood pressures.

Computerized Tomography Imaging

Computerized tomography images were obtained using a
Toshiba Aquilion Prime CT (160-channel) device. All images
were obtained at the same tertiary care center and stored
by our picture archive and communication system. The
measurements were carried out by 2 radiologists with 6-year
and 9-year experience and they were blinded to the data of
each other.

Outcome Measures

We aimed to analyze a total of 148 pediatric polytrauma
patients who were diagnosed with blunt head trauma.

However, data for 23 patients were either missing, unavailable
or their CT scans were performed in other centers. Five
patients refused to consent. Therefore, these patients were
excluded from this study.

The independent variables used in this study were age and
sex. The dependent variables were CCT findings, GCS at
admission and at control, respiratory rate, arterial oxygen
saturation, systolic and diastolic blood pressures.

Statistical Analysis

The calculation of the sample size was based on a power
analysis. At a power of 80% using a 95 significance level of
p<0.05, the sample size required was 110 subjects. Our data
were analyzed using Statistical Package for Social Sciences
program version 15.0 (SPSS Inc., Chicago, IL, USA). Univariate
comparisons were conducted using various statistical tests.
The normality of the continuous variables was assessed with
Kolmogorov-Smirnov tests. Mann-Whitney U tests were
used for continuous variables. Categorical variables were
analyzed with chi-square tests, with Fisher’s Exact correction
where required. Multivariate logistic regression analysis
was performed to evaluate the independent predictors of
involvement in multiple sites in CT and the odds ratio (OR) for
each predictor was calculated after adjusting for the effects
of the variables that showed an association with p<0.1 in
univariate analysis. ROC curve analysis was used to predict
whether or not the parameters can assess the number of

Table 1. Comparison of the characteristics of patients with and without findings consistent with trauma in cranial CT scans

Traumatic involvement in cranial CT scans

No detected
pathologies in CT

scans (n=82)

Age (months)

Sex 67.5 (1-187)
Female 30 (36.6)
Male 52 (63.4)
Mechanism of trauma
1 73 (89.0)
; 6(7.3)
3(3.7)
Trauma severity 4 (1-6)
Glasgow Coma scale (GCS) 15 (13-15)
Oxygen saturation (SO,) 99 (94-100)
Respiratory rate (RR) 24 (20-50)
Systolic blood pressure (SBP) 117 (81-160)
Diastolic blood pressure (DBP) 75 (45-107)
Abbreviated injury scale (AIS) 1(0-3)
AlS squared 1(0-9)

Data expressed as n (%) or median (min-max). Bold p-values indicate statistical significance at @=0.05. *Multivariate logistic regression adjusted for all other variables, Mechanisms

of trauma were defined in accordance with the definitions of Nigrovic et al.’®

Eae;cl(:;tlzgies inCT p-value
scans (n=38)

99 (8-192) 8:828
8 (21.1)

30 (78.9)

38 (100.0)

0(0.0) 0.127
0(0.0)

3.5(17) 0.497°
15 (3-15) 0.064°
99 (75-100) 0.577°
24 (9-35) 0.628°
113.5 (59-157) 0.228*
71.5 (30-94) 0.505°
4 (2-14) <0.001?
7 (2-51) <0.0012
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involvement in the CT scan. The cut-off values were calculated
by estimation of 2 standard deviations from the difference
between mean values of 2 groups under the independence
assumption.

Results

An overview of baseline descriptives for our patient population
(n=120) has been demonstrated in Table 1. This series
consisted of 38 females (31.67%) and 82 males (68.33%).
Patients with and without CCT findings consistent with trauma
were compared in terms of demographic and clinical data.
The detected pathologies on CCT images after blunt head
trauma were cerebral contusion (n=17), subdural hematoma
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Figure 1. ROC curve for Glasgow Coma scale

Table 2. The results of multivariate analysis for variables

associated with multiple traumatic involvement in cranial CT
images

OR 95% Cl for OR p?
Sex, male 2.792 (0.669, 11.652) 0.159
Age (months) 1.009 (0.998, 1.021) 0.109
GCS 0.246 (0.062, 0.979) 0.046

Cl: Confidence interval, OR: Odds ratio. Bold p-values indicate statistical significance
at a=0.05. *Multivariate logistic regression adjusted for all other variables, GCS:
Glasgow Coma scale, CT: Computed tomography

(n=9), skull fracture (n=9), subarachnoid hemorrhage (n=7),
cerebral hematoma (n=6), and extra-axial hematoma (n=2).
Patients with detected pathologies on CT had significantly
AlS (p<0.001) and AlS squared (p<0.001) compared to those
of patients without CT findings for polytrauma. Diagnosis
for polytrauma was based on an ISS =16.2 There was no
significant difference between the 2 groups with respect to
age, sex, mechanism or severity of the trauma, GCS, oxygen
saturation, respiratory rate, as well as systolic and diastolic
blood pressures.

As shown in Table 2, multivariate analysis was conducted
with a logistic regression model adjusted for age, sex, and
all the variables which were found to have p<0.1 in the
univariate analysis. The adjusted R-Squared of the regression
model is 0.870, which means that 87.0% of the variance
in the detected pathologies in CT can be explained by the
independent variables.

One unit increase in GCS decreased the risk of involvement
in multiple sites in CT by 75.4% [odds ratio (OR): 0.246; 95%
confidence interval (Cl): 0.062-0.979; p=0.046] (Table 3).

GCS (cut-off: 13.5) demonstrated an accuracy of 0.649
(95% ClI: 0.413-0.885, p=0.160). Systolic blood pressure
(cut-off: 109.5) yielded an accuracy of 0.814 (95% ClI:
0.651-0.977, p=0.003), whereas diastolic blood pressure
(cut-off: 67.5) indicated an accuracy of 0.820 (95% ClI:
0.612-1.000, p=0.003). The oxygen saturation (cut-off value:
97.5) demonstrated an accuracy of 0.781 (95% Cl: 0.563-
0.998, p=0.008). Respiratory rate (cut-off: 19) revealed an
accuracy of 0.610 (95% Cl: 0.324-0.897, p=0.160). Figure 1
demonstrates the ROC curve for GCS.

Discussion

The aim of the present study was to seek whether various
trauma scores were associated with WBCT findings in pediatric
polytrauma patients. Our results yielded that the three
trauma scores under investigation, the GCS was found to be
significantly associated with involvement in multiple sites in
CT. Systolic and diastolic blood pressures, as well as RPTS and
oxygen saturation, provided useful hints for polytrauma in the

Table 3. ROC analysis for the relationship between presence of findings consistent with trauma in cranial CT scans and other variables

Variables Optimum cut-off AUC 95% Cl p? Sensitivity (%) Specificity (%)

GCS 13.0 0.649 0.413-0.885 0.160 97.3 37.5

RR 19.0 0.610 0.324-0.897 0.298 37.5 100.0

SBP 109.0 0.814 0.651-0.977 0.003 75.0 78.6

DBP 67.0 0.820 0.612-1.000 0.003 75.0 89.3

SO, 97.0 0.781 0.563-0.998 0.008 62.5 90.2

AUC: Area under the curve, Cl: Confidence interval, 2Hyphotesis test for HO: AUC=0.5, GCS: Glasgow Coma scale, RR: Respiratory rate, SBP: Systolic blood pressure, DBP: Diastolic
blood pressure, SO,: Oxygen saturation

165



Cekdemir et al.
Trauma Scoring Systems with Some Children

pediatric population. Our findings indicate that clues derived
from GCS can be used to determine the need for WBCT in
pediatric patients with polytrauma. Our data indicated that
82 children (68.3%) revealed no remarkable findings in CCT,
while 38 patients (31.7%) had positive findings on CCT. A
routine CCT cannot be routinely recommended for pediatric
polytrauma patients; however, a CCT can provide useful data
for the evaluation of trauma scores and the acquisition of
predictive information in the pediatric emergency department.
Previous publications have focused on rates of mortality
rather than the relationship between trauma scores and the
indication for CT."”"'® Previous studies has shown that vital
signs like heart rate, respiratory rate, and GCS may be more
accurate predictors for in-hospital mortality '

Pediatric trauma patients presenting to referring facilities
often undergo CT scans to identify injuries before transfer
to a pediatric trauma center.” Attention must be paid for
evaluation of CCT scans not to skip any cranial or central
nervous system injury that may lead to significant morbidity
and mortality. Emergency radiology has a critical role in the
diagnostic process of a polytraumatized child. Radiological
and ultrasonographic examinations play a critical role in
hemodynamically unstable patients. In hemodynamically
stable patients, CCT scanning may allow the examination
of all the body parts of a polytraumatized child, thereby
reducing the number of minor injuries which might otherwise
be neglected.®

Recent publications did not support the view that the use of
WBCT is associated with lower mortality than with the use
of selective CT."® Considering the potential long-term risks of
cumulative radiation exposure, they advocated the judicious
use of CTs in pediatric patients with blunt trauma.’™® Our
findings yielded that CCT may provide useful data for the
triage and further management of pediatric patients with
multiple trauma.

Even though trauma is the leading cause of death in the
pediatric population in developed countries, trauma-related
deaths are relatively rare. Thus, during the management of
children with blunt trauma, clinicians should be careful about
selecting the patients for CT. Pediatric polytrauma patients
with less significant injuries may be considered as relatively
unsuitable candidates for WBCT at initial admission. The
indications for CT were not always based on simple vital
signs or patient categories. Notably, hypotensive patients may
be harmed due to CT procedure and patients with signs of
shock must be resuscitated before WBCT scanning.” In terms
of cost, no difference was reported between administration
of selective CT and WBCT in trauma patients.?° Decreasing
the radiation exposure may provide long-term benefits in
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children, since non-life-threatening injuries can be alternatively
detected during follow-up by selected regional CT or other
non-radiation-associated modalities. The recognition and
diagnosis of injuries, non-life-threatening injuries, or incidental
findings during initial examination is still controversial. Thus,
efforts must be spent to identify patients who require WBCT.

An important advantage of WBCT compared with the
standard workup with radiographs, ultrasound, and selective
CT scanning is the rapidity and completeness of evaluation
for patients with life-threatening traumatic injuries. An
important disadvantage of WBCT of patients with polytrauma
is the increased exposure to radiation and incidental findings
unrelated to trauma are more often found with WBCT than
standard work-up.?' Any delay during CCT can be due to time-
consuming procedures such as patient transfer, and life-saving
interventions in the trauma room.?'

Although technological efforts still focus on diminishing the
amount of radiation per CT scan, it is clear that any decrease
in the number of unnecessary CT scans would be useful. To
improve the cost-effectivity and safety of CT use in children
with minor trauma, and to help clinicians with CT decision-
making, clinical prediction rules were derived and validated
by PECARN.22

Children with blunt head trauma and initial emergency
department GCS scores of 14 or 15 and normal cranial CT
scan results have a very low probability of later traumatic
neuroimaging abnormalities and require very little
neurosurgical intervention. Children with minimal head
injuries should not be admitted to the hospital for neurologic
surveillance if their CT scan results are normal.?®

Children with minor head trauma and normal initial CCT
scan results are at such a low risk of neurologic deterioration
and neurosurgical procedures that hospitalization for serial
neurologic tests is rarely required.?24

Although some patients with minor blunt head injuries and
normal cranial CT scan results may need to be admitted to
the hospital for specific reasons, many of the individuals did
not. Reduced hospitalization rates in this demographic have
the potential to lower medical expenditures, alleviate hospital
overcrowding, and provide better care to patients and their
families.?>24

Hospitalized patients were more likely to have further imaging
examinations (CT or MRI), and these subsequent imaging
studies were more likely to reveal traumatic abnormalities.
The convenience and accessibility of follow-up neuroimaging
examinations in hospitalized patients is certainly one of
the reasons. However, despite normal first CT scan results,
emergency physicians were likely admitting patients with
more severe head injuries who were more symptomatic.
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The two critical questions remain to be answered in further
trials: Who will benefit from initial total-body CT and what are
the best screening criteria to identify those patients? In our
opinion, answering these questions in trauma research will
help us achieve the next level of evidence and improve patient
safety in trauma care.

This study possesses certain limitations such as retrospective
design, data restricted to the experience of a single-center
and possible impacts of socio-economical factors. Moreover,
working under the stressful conditions of the emergency
department may affect the outcomes. The lack of CT findings
of other sites such as thorax, abdomen, and pelvis constitutes
another important restriction of the present study.

The blood pressure and respiratory rates may vary with the
patients’ age and lack of analysis of the performance of these
vital signs corrected by the age is another restriction of our
study. Further prospective, multi-centric trials on larger series
are necessary to reach more accurate conclusions on the
relationship between various trauma scores and the need for
CCT in pediatric polytrauma patients.

Conclusion

To conclude, our results yielded that trauma score systems
such as GCS, and AIS were associated well with the presence
of polytrauma and therefore the need for CCT in the initial
diagnostic study of pediatric patients admitted to the
emergency departments. We suggest that ISS may have clinical
implications in the emergency department settings since it
had a predictive potential for the presence of polytrauma. In
addition, hemodynamic and respiratory parameters such as
pulse and respiratory rates, arterial oxygen saturation, systolic
and diastolic blood pressures displayed association with the
requirement for CCT. Even though our preliminary findings
are promising, there is a need for further data to elucidate the
relationship between trauma scores and the need for CCT in
pediatric patients with polytrauma.
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Abstract

Introduction: Cardiopulmonary resuscitation (CPR) is a dynamic
and memorizing process that is fully defined by guidelines. This
process requiring urgent approach can only be achieved through
repetitive training and practice. It is aimed to determine whether
there are differences of knowledge between these trainings before
and after, or whether the repeated training periodically increases the
knowledge and skills of trained practitioners.

Methods: CPR trainings were given to pediatric health and diseases
assistant physicians by advanced cardiac life certified trainer. Pre-
training, post-training and 6 months after the training, 20 questions
were prepared based on the 2015 American Heart Association
guide assessment questions were applied.

Results: The most correct answers were given to the evaluation
questions made immediately after the training (average number of
correct answers 16.06+2.50) and the least correct answers were
given to the evaluation questions made before training (average
number of correct answers 8.41+2.26). Six months after the
training, although the number of correct answers of the participants
decreased significantly after the post-training; it was found that the
scores in the sixth month were still considerably higher than before
the training (average number of correct answers 12.76+3.30). There
was a significant difference between the correct answers given to
pre-training evaluation questions according to the duration of work
in emergency, between physicians who have never worked yet and
physicians with experience of working in the emergency department
for 5 months and more (p=0.024). A significant difference was
found between the first year assistant and the third year assistant
(p=0.024) and between the first year assistant and the fourth year
assistant (p=0.017) in terms of the number of correct answers to the
pre-training evaluations questions.

Conclusion: Theoretical and practical training in small groups
increases the level of knowledge and skills about CPR.

Keywords: Cardiopulmonary resuscitation training, pediatric
residents, level of knowledge

Giris: Kardiyopulmoner resusitasyon (KPR) uygulamasi, kilavuzlarla
tam olarak belirlenmis dinamik ve ezber gerektiren bir strectir. Acil
yaklasim gerektiren bu islemin akilda kalicihdl ancak tekrarlayan
egitim ve uygulamalarla saglanabilir. Bu egitimlerin dncesi ve sonrasi
arasinda bilgi farkliliklari olup olmadigi ya da egitimin belli araliklarla
tekrarlanmasinin egitimli uygulayicilarin bilgi ve becerilerinde artis
olusturup olusturmayacaginin ortaya konulmasi amaclandi.

Yontemler: Cocuk sagligi ve hastaliklari asistan hekimlerine 2018-
2019 egitim vyillar arasinda, ileri kardiyak yasam sertifikali egitici
tarafindan KPR egitimleri verilerek egitim oncesi, egitim sonrasi ve
egitimden 6 ay sonra olmak tzere 2015 American Heart Association
kilavuzu esas alinarak hazirlanan vyirmiser sorudan olusan
degerlendirme sorulari uygulandi.

Bulgular: En fazla dogru yanit egitimden hemen sonra yapilan
degerlendirme sorularina (ortalama dogru yanit sayisi 16,06+2,50),
en az dogru yanit ise egitimin éncesinde yapilan degerlendirme
sorularina verilmistir (ortalama dogru yanit sayisi 8,41+2,26).
Egitimden alti ay sonra ise katilimailarin dogru yanit sayisinin egitim
sonrasl yapilan postteste gore anlamli azalma olmasina ragmen;
altinci aydaki puanlarin egitim éncesine gore yine de oldukga ytksek
oldugu tespit edildi (ortalama dogdru yanit sayisi 12,76+3,30). Acilde
calisma surelerine gore egitim oncesi degerlendirme sorularina
verilen dogru yanitlar arasinda, hentz hi¢ calismamis hekimlerile 5
ay ve Uzerinde acil serviste calisma tecrlbesi olan hekimler arasinda
anlamli fark saptandi (p=0,024). Birinci yil asistani ile Uclnct yil
asistani arasinda (p=0,024) ve birinci yil asistani ile dérdincd yil
asistani arasinda (p=0,017) egitim dncesi degerlendirme sorularina
verilen dogru yanit sayisi agisindan anlamli fark saptandi.

Sonug: Kigik gruplar halinde teorik ve pratik egditim KPR konusunda
bilgi ve beceri dizeyini artirir.

Anahtar Kelimeler: Kardiyopulmoner resisitasyon egitimi, pediatri
asistani, bilgi dizeyi
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Introduction

Cardiopulmonary resuscitation (CPR), applied to protect the
cellular functions of vital organs and to restore spontaneous
respiration and circulation, is a set of methods consisting
of techniques that require knowledge, experience and
skill. While cardiopulmonary arrest mostly develops due to
respiratory causes in children, cardiac factors are prominent
in adults. In addition, there are differences in CPR practices
due to anatomical and physiological differences in children
and adults. Pediatric resuscitation practices also differ in
themselves depending on age groups. These differences
are determined by updating the international guidelines
periodically.

The main goal in CPR is to initiate basic life support and
advanced cardiac life support (ACLS) within the first four
golden minutes before irreversible brain damage occurs.” This
can only be achieved if the knowledge and skills of the health
staff who will firstly aid are sufficient.?

In this study, it was aimed to reveal whether there were
differences in knowledge between before and after CPR
training and after 6 months.

Materials and Methods

Seventy pediatric health and diseases residents studying
at University of Health Sciences Turkey, Dr. Sami Ulus
Maternity and Children Training and Research Hospital Health
Application and Research Center were included in the study.
This study was a prospective, observational analytical study
and a pretest-posttest model was used. During the 2018-
2019 academic year, residents were given two-stage CPR
training by a pediatric emergency education officer with an
“Advanced life support in children” certificate. In teams of
ten, training was given with a visual presentation on CPR
for 2.5 hours. The presentation was prepared using current
guideline data on basic and advanced life support in children.
In the second stage, hands-on CPR training was given for one
hour using baby and child simulation models, and then the
participants performed one-on-one practice to reinforce them.
With this training, it was aimed to increase the knowledge
level of resident doctors about anatomy, physiology, practical
application, drug dosage, and current guideline information.

They were allowed to answer the multiple-choice evaluation
forms, consisting of twenty questions each, prepared together
with the pediatric emergency education officer, with the same
difficulty level, just before the training, immediately after the
training and 6 months after the training. Evaluation items
were prepared to question the same information, but the pre-
training and post-training questions were different from each
other.
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Before training, they were asked about their age, the year
they graduated from medical school, the years of working
in the profession, the years of working in the residency, the
status of receiving neonatal resuscitation program training,
the status of receiving CPR training, the duration of working
in the emergency room, whether they followed experienced
people while performing CPR in real cases, how many times
they participated in active CPR, and intubation experiences in
real cases. This information was not asked again before the
evaluation questions to be made 6 months after the training.

The protocol of this study was approved by the Local Ethics
Committee of University of Health Sciences Turkey, Ankara
Keciéren Training and Research Hospital (KAEK-12-15/1677).

Statistical Analysis

The data of the study were analyzed with the SPSS 22.0 program
(Statistical Package for the Social Sciences Inc; Chicago, IL,
USA). It was determined whether the variables were normally
distributed using visual (histogram) and analytical methods
(Kolmogorov-Smirnov).  Normally  distributed  numerical
variables were presented as mean and standard deviation,
non-normally distributed variables were presented as median
and interquartile range (IQR). Qualitative data were presented
as numbers (n) and percentages (%). Since the subjects
participating in the study constituted a dependent group, the
ANOVA and One-Way ANOVA tests were used for repeated
measurements for normally distributed continuous variables,
and the Wilcoxon, Kruskal-Wallis and Mann-Whitney U tests
were used for non-normally distributed variables based on
the number of groups. A chi-square test or Fisher’s Exact test
was applied for categorical variables. A value of p<0.05 was
considered as a significant difference in the analyses.

Results

The mean age of pediatrics residents included in the study
was 27+1.9 years. The professional experience information of
all participants and the rate of answering the questions are
given in Table 1. The average period of professional experience
after graduation was 2.79+1.4 years.

There were 15 people (21.4%) who participated in CPR
in the real case 1-4 times before, 10 people (14.3%) who
participated 5-10 times, 45 people (64.3%) who participated
more than 10 times had. All of the participants followed the
experienced people while performing CPR in the real case.
There was no significant difference between the number
of participation in CPR, intubation experience and correct
answers to the pre-training evaluation questions in the real
case (p=0.594, p=0.277, respectively).

There were 31 people (44.3%) who received neonatal
resuscitation program training and 39 people (55.7%) who
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did not. When the correct answers given to the pre-training
evaluation questions of the groups that had received this
training and those that had not were compared, it was
observed that the participants who had received neonatal
resuscitation program training gave 1.68 more correct
answers to the pre-training evaluation questions (p=0.02).

Considering the duration of working in the emergency
department, there was a significant difference in the correct
answers given to the pre-training evaluation questions
between the doctors who had never worked in the pediatric
emergency clinic and those who had worked in the pediatric
emergency clinic for 5 months or more (p=0.024). However,
there was no significant difference between doctors who had
not worked yet and those who had worked for 2 to 4 months
(p=0.237).

It was seen that the number of correct answers given to the
evaluation items applied just before the training, right after
the training and 6 months after the training was different.
While the most correct answers were given to the evaluation
questions asked immediately after the training (16.06+2.50),
the least correct answers were given to the evaluation
questions just before the training (8.41+2.26). It was observed
that there was a slight decrease in the number of correct

Table 1. Professional experience information of all participants

and rate of answering questions

Parameter n=70
Professional experience, year (median, IQR) 2.79+1.4

Duration of residency

First year 32 (45.7%)
Second year 8 (11.4%)
Third year 18 (25.7%)
Fourth year 12 (17.1%)
Duration of pediatric emergency rotation

Had never worked 24 (34.3%)
0-2 months 0 (0%)

2-4 months 8(11.4%)
>5 months 38 (54.3%)

CPR experience

1-4 times 5 (21.4%)
5-10 times 0(14.3%)
>10 times ( .3%)
Intubation experience 9 (84.2%)
Status of taking NRP training 31 (44 3%)
Rate of giving correct answers to the

questions

Before training 8.41+2.26
After training 16.06+2.50
6 months after training 12.76+3.30

CPR: Cardio pulmonary resuscitation, NRP: Neonatal resuscitation program, IQR:
Interquartile range

answers given 6 months after the training (12.76+3.30). The
correct answers of 70 pediatric resident physicians to the 20-
item evaluation just before, immediately after, and 6 months
after the CPR training were compared for each question. The
answers given to different questions measuring the same
information with equal difficulty were compared (Figure 1).

Among the resident doctors in the study, who were receiving
specialization training in pediatric health and diseases, the
number of first-year residents was 32 (45.7%), the number
of second-year residents was 8 (11.4%), the number of third-
year residents was 18 (25.7%), and the number of fourth-
year residents was 12 (17.1%). The correct answers to the
evaluation questions before, after and 6 months after the
training were compared according to the years of residency.
There was a significant difference in the correct answers given
before, after, and 6 months after the training between the first-
year residents and the third-year residents (p=0.024, p=0.01,
p<0.001, respectively). Similarly, a significant difference was
found between first-year residents and fourth-year residents in
terms of the correct answers given before, after and 6 months
after education (p=0.017, p<0.001, p<0.001, respectively).
On the other hand, there was no difference in the correct
answers given by the first-year residents and second-year
residents to the evaluation questions (p>0.05).

In terms of duration of working in the emergency department,
there were 24 people (34.3%) who never worked, 8 people
(11.4%) who worked for 2 to 4 months, and 38 people
(54.3%) who worked for 5 months or more. There was a
significant difference in the correct answers given to the pre-
training evaluation questions according to the duration of
working in the emergency department, between residents
who had never worked in the emergency department and
those who had worked in the emergency department for 5
months or more (p=0.024). However, no significant difference
was detected between residents who had not worked yet
and those who had worked for 2 to 4 months (p=0.237). It is
noteworthy that the evaluation questions about epinephrine
dose calculation could not be correctly answered right after
the training, even by those who worked in the emergency

o /f\/\v/ 4

123 45 6789510111213141516171819 20

/ /

— Before training
— After training

\ —— Six months after training

Figure 1. Graphical comparison of pediatric residents’ correct answers to
twenty questions before, after and six months after training
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room and intensive care for a long-time during their residency.
For the question 15 evaluating drug administration, while 27
people (38.6%) were able to give correct answer before the
training, 23 (32.9%) participants gave the correct answer
immediately after the training and 41 (58.6%) six months after
the training. It was determined that there were deficiencies
in basic knowledge levels, especially in drug administration in
resuscitation, before the training.

Discussion

CPR is undoubtedly the most urgent and most important of
all medical interventions. In this intervention, which is the
most important moment of their lives for the patient and their
relatives, it is a race against time. In order for this process
to be managed in the most appropriate way, the knowledge,
skills and experience of the health personnel should be quite
high.

As studies on resuscitation are reported, it is seen that there
is a need for updating CPR practices. For this purpose, the
American Heart Association has published guidelines for
CPR and emergency cardiovascular care every 5 years since
1966, in 1974, 1980, 1986, 1992, 2000, 2005, 2010, 2015,
and most recently in 2020, with the aim of researching new
approaches and treatments related to CPR, suggesting joint
treatment and intervention strategies, and organizing training
on CPR.

Although the number of studies measuring the level of
knowledge again after a certain period of CPR training is
limited in the literature, it has been emphasized that skill
levels decrease after an average of 3-6 months when they are
not applied frequently.® There are studies showing that basic
knowledge levels worsen within 1-6 months following the
education.*” Studies have shown that repetitive training at the
6" month is effective in maintaining the level of knowledge®
and it has been recommended to shortly repeat the training
every 3-6 months and to repeat the full training once a
year.® There are studies showing that basic and advanced life
support knowledge and skills are quickly forgotten after initial
training. Studies have shown that there is a decrease in basic
skills in the 1°t to 6" months or 7™ to 12" months following
the training.’® In the evaluations of advanced life support
providers at the 3 to 6" months, 7" to 12" months and after
12" months, decreases in their knowledge and skills were
also shown."" These studies differ in participant quality, course
duration, training format, type of instructor, and frequency of
participants’ participation in actual resuscitation.

Studies have been carried out to evaluate the level of
knowledge through training in healthcare workers. In a study
conducted on the knowledge levels of nurses, the success
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rate was 36% before the training, while it was 68.3% after
the training.”? In a similar study conducted on doctors, it
was shown that while the success rate before the education
was 43.15%, it increased to 89.7% after the education.”
It has been proven by various studies how successful these
trainings are, especially in 112 emergency aid and rescue
physicians, when critical patient intervention is required and on
ACLS."*"81t is seen that receiving CPR training at any time after
graduation has an effect on success, and results consistent
with similar studies have been obtained. In our study, it was
determined that those who received postgraduate training on
resuscitation were more successful in CPR than those who
did not. The average number of correct answers in people
who had received neonatal resuscitation program training
was higher than that in those who had not received this
training. Although there are general similarities in pediatric
resuscitation practices, they also show differences within
themselves depending on age groups. Therefore, neonatal
resuscitation program and CPR training should be repeated
independently of each other at certain intervals in the light of
current guidelines.

In our study, it is noteworthy that while the average number
of correct answers increased by 91.0% after the training, 20%
decreased at the end of 6 months. This situation shows us that
resuscitation knowledge and practices should be repeated
at certain intervals in order to increase the knowledge and
skills of health personnel, since resuscitation knowledge and
practices are constantly renewed in order to be more efficient
and information that is not applied is forgotten over time.

According to the core education curriculum of pediatrics
specialty applied in our country, during the four-year training
period, rotations of the emergency and pediatric intensive care
services are completed within the first two years. When the
answers given to the evaluation before, after and six months
after the training were compared according to the duration of
the residency, a significant difference was found between the
answers given by the first year and third year residents, and
first year and fourth year residents. Based on these data, it is
seen that the doctors who received six-year medical education
are insufficient in terms of resuscitation knowledge in the
early post-graduate period, and this deficiency is eliminated
by applying the courses taken after graduation and in real
cases in the emergency and intensive care services.

It is obligatory to complete the pediatric emergency education
process for two months, including outpatient and inpatient
services, within the four-year education period."” In our study,
it was observed that the correct response rate of resident
physicians who worked in the emergency department for
5 months or longer was higher. This result suggests that if
the training period, which is required to be completed in the
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emergency department, as specified in the core education
curriculum, is arranged to be at least five months in centers
with pediatric emergency clinics, the level of knowledge and
skill in CPR will be better. When the effect of the participants’
working time in the emergency room on the level of
knowledge about CPR is evaluated, the fact that the doctors
who have worked in the emergency for five months or more
are intertwined with resuscitation frequently and that they
constantly update themselves in practice can be considered
as a factor in the highest success rate.

In our study, it was determined that there were deficiencies in
basic knowledge levels of the resident doctors participating in
our study before the training, especially in drug administration
during resuscitation. It is noteworthy that drug-related
deficiencies were detected both in those who completed the
emergency service training and in the posttest performed
immediately after the training. According to current guidelines,
epinephrine is the main drug for CPR therapy. In CPR, there
are differences in epinephrine treatment dose, concentration
and application form when compared to its use in different
indications. For this reason, mistakes can be made in the
calculation of epinephrine dose based on rote-learning in
current practice. In order to administer drug doses accurately
and quickly in life-threatening conditions, easily accessible
mind cards can be used in the dose calculation or drug dose
reminder boards can be used in emergency services.

The quality of practitioner training and the frequency of
training are critical factors in increasing the effectiveness of
resuscitation and survival.”® Measurement, evaluation and
feedback during trainings increase the success of resuscitation.
While assessments at the end of the resuscitation course are
useful in preserving trainees’ skills when used for teaching
purposes, trainees’ competencies should not be assessed
using only a written test. In our study, the level of knowledge
of the resident doctors about anatomy, physiology, practical
application, drug dosage, current guidelines, and case
questions and skill levels were measured. In addition, skill
level measurement studies can be planned with simulation
models or one-to-one questions and applications in real cases.

Study Limitations

The limitations of our study included that assessment was
made on a limited sample and practical skill could not be
assessed. Studies with simulation models are more suitable for
practical skill assessment. In addition, it was another limitation
of the study that within six months after the training of the
resident doctors, it was not known whether they performed
pediatric emergency and/or pediatric intensive care rotations,
whether they received an additional course or training, and
whether they worked to increase their education level on CPR
with their individual efforts.

Conclusion

It is thought that CPR training repetitions will be beneficial
for resuscitation knowledge and practice skills to be more
efficient and to maintain competence at the highest level.
Arranging the emergency service rotation training, which
is included in the core education curriculum, for at least 5
months can increase the level of knowledge and skills related
to CPR.
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Abstract

Introduction: Delirium is frequently encountered in pediatric
intensive care units (PICUs) in critical patients and is characterized by
fluctuating acute impaired awareness and cognition. An inadequate
level of knowledge in critical care staff can bring about a significant
risk that would delay diagnosis and treatment. This study investigated
the delirium knowledge of PICU staff.

Methods: This was a single-center, cross-sectional, descriptive survey
study. A 17-item online questionnaire was administered to PICU staff
who worked in the PICU, surgery PICU and burn PICU.

Results: We invited 120 PICU staff to the study, and 88% (n=106)
responded to the questionnaire. Of the responders, 30% had an
inadequate level of knowledge regarding hypoactive delirium, 57%
inaccurately chose the Glasgow-Coma score as the appropriate
screening tool for delirium, 80% incorrectly responded that
benzodiazepines were used in the treatment of delirium, and 79%
thought that patients did not remember their moments of delirium.

Conclusion: The results indicated that PICU staff required training
on the importance, risk factors, diagnosis, and treatment of pediatric
delirium. The lack of a screening tool in the native language further
complicates the assessment of delirium. PICU staff equipped with
improved knowledge and the appropriate screening tools can make
a difference in recognizing, preventing, and proper treatment of
pediatric delirium.

Keywords: Delirium, pediatric intensive care, knowledge, survey

Giris: Deliryum, dalgal, akut, bozulmus farkindalik ve bilis ile
karakterize, cocuk yodun bakim Unitelerinde (CYBU) siklikla
karsilasilan bir durumdur. Yogun bakim calisanlarinin yetersiz bilgi
diizeyi, tani ve tedaviyi geciktirebilir. Bu calisma CYBU calisanlarinin
deliryum bilgi dizeyini arastirmayr amaclamistir.

Yoéntemler: Bu calisma, tek merkezli, kesitsel, tanimlayici bir tarama
calismasidir. CYBU'de, cerrahi CYBU'de ve yanik CYBU'de gérev
yapan calisanlara 17 maddelik ¢cevrimici anket uygulandi.

Bulgular: Calismaya 120 CYBU calisani davet edildi ve %88'i
(n=106) anketi yanitladi. Yanit verenlerin %30'u hipoaktif deliryum
hakkinda yetersiz bilgi dizeyine sahipti, %57'si hatali bir sekilde
deliryum icin uygun tarama araci olarak Glasgow-Koma skorunu
secti, %80'i deliryum tedavisinde benzodiazepinlerin kullanimi ile
ilgili yanlis bilgiye sahipti. %79'u ise hastalarin deliryum anlarini
hatirlamadiklarini dlstintyordu.

Sonug: Calismamiz, CYBU calisanlarinin  pediyatrik deliryumun
Onemi, risk faktorleri, tani ve tedavisi konusunda egitim almasi
gerektigini gostermistir. Ana dilde bir tarama aracinin olmamasi,
deliryumun degerlendirilmesini daha da zorlastirmaktadir. Gelismis
bilgi birikimi ve uygun tarama araclariyla donatilmis CYBU calisanlari,
cocuk deliryumun taninmasi, dnlenmesi ve uygun tedavisinde fark
yaratabilir.

Anahtar Kelimeler: Deliryum, cocuk yogun bakim, bilgi, anket
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Introduction

Delirium is a prevalent condition in pediatric intensive care
units (PICUs), and it causes acute impaired awareness and
cognition with a fluctuating course in critical patients.” In the
literature, studies have reported the prevalence of delirium
in PICUs to be 25%, in adult burn ICUs to be 77%.>3 The
predisposing factors for delirium in critically ill children
include younger age, neurodevelopmental retardation,
severe disease, and mechanical ventilation. Furthermore,
delirium has also been associated with prolonged ventilation
and hospital stay and increased mortality and morbidity
rate.*® Studies with children and adults have demonstrated
that patients remember the moments experienced during
delirium, even under the influence of benzodiazepines.
Delirium has also been suggested to be associated with long-
term cognitive impairment and elevated posttraumatic stress
scores.”® Therefore, it is crucial to recognize and appropriately
treat pediatric patients’ delirium, especially those with high
life expectancy. The early recognition of delirium can be
achieved by increasing delirium awareness of the PICU staff
and routine delirium screening of the patients.®'® The present
study aimed to measure the level of delirium knowledge of
staff in a PICU setting.

Materials and Methods

We planned a single-center, cross-sectional, descriptive survey
study. We invited 120 PICU staff working at the PICU, surgery
PICU, and burn PICU. We received ethical approval from the
Ethics Committee of Ankara City Hospital (approval no: E2-
21-376). The participants were informed in advance about
the confidentiality of their responses and that they would not
share them with any institution or organization. We collected
the relevant consent forms from the participants online. The
participants who did not provide their consent were excluded
from the study. The participants’ demographic information,
including age, gender, education level, and professional
and PICU experience, was recorded. The questionnaire was
administered online and sent the link to the participants
via e-mail. The questionnaire used for data collection was
developed by the pediatric delirium specialists at John Hopkins
Hospital based on the risk factors, screening methods,
treatments, and diagnostic criteria for adult and pediatric
delirium.™ This is a published questionnaire established for
assessing the knowledge level regarding delirium in healthcare
professionals providing care for critically ill children. We
obtained permission of use from the author of the original
questionnaire. We coded the statements of knowledge based
on the responses to the 17-item questionnaire as true or
false. The evaluation was based on the percentage of correct
answers to the items in the questionnaire.
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Statistical Analysis

Statistical analyzes were performed using SPSS (Statistical
Package for Social Sciences) for Windows 25.0. Frequency
data were expressed as % (number) and non-parametric data
as median (25"-75% percentile).

Results

Of the 120 PICU staff, 106 (88.3%) completed the
guestionnaire and were included in the study. The percentage
of the responders working in the PICU, burn PICU, and surgical
PICU were 56.6% (n=60), 23.6% (n=25), and 19.8% (n=21),
respectively. Of the responders, 83% were female and 17%
were male. The median age was 25 years [interquartile range
(IQR) 24-28]. 92.5% were university graduates and 5.7% had
a postgraduate degree out of the responders. The median
experience in the intensive care setting was 18 months (IQR
1-132).

No participant answered all the items accurately. One
responder answered with 94% accuracy, four with 88%
accuracy, and 88.7% of the responders answered with 50%
accuracy. Accordingly, 97.2% (n=103) of the responders
were aware of the perceptual disturbances experienced by
the patients during delirium, 90.6% (n=96) confirmed that
behavioral changes occurred during the day, and 72.6%
(n=77) responded that fluctuation between the states of
orientation and disorientation was typical in delirium. The
majority of the responders (91.5%) displayed awareness
regarding altered sleep-wakefulness cycle as a symptom of
delirium, and 86.8% of the responders were aware that
symptoms of depression could mimic those of delirium. The
percentage of the responders who inaccurately stated that
the episodes of delirium last only a few hours, that it was
not affected by the patients’ sex, and that it would always
manifest as a hyperactive condition were 36.8%, 39.6%, and
30.2%, respectively. The participants identified poor nutrition
(83.9%), dehydration (90.6%), hearing and vision impairment
(87.7%), and multiple drug use (77.3%) as risk factors for
the development of delirium. 34% of the responders
incorrectly thought that the risk of delirium would decrease
in the presence of a Foley catheter. Concerning the Glasgow-
Coma score (GCS), 43.3% of the responders were aware
that it was not used in the diagnosis of delirium, whereas
56.7% answered the question incorrectly. Only 17.9% of
the responders were aware that benzodiazepines would
not facilitate delirium treatment, and 79.2% believed that
patients would not remember their delirious moments. The
distributions of the correct and incorrect responses to each
guestionnaire item are shown in Table 1.
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Table 1. Survey answers

Survey item

Poor nutrition increases the risk of delirium (TRUE)

Hearing or vision impairment increases the risk of delirium (TRUE)

Benzodiazepines can be helpful in the treatment of delirium (FALSE)
Behavioral changes in the course of the day are typical of delirium (TRUE)
Patients with delirium will often experience perceptual disturbances (TRUE)
Altered sleep/wake cycle may be a symptom of delirium (TRUE)

Symptoms of depression may mimic delirium (TRUE)

Delirium usually lasts several hours (FALSE)

A urinary catheter in situ reduces the risk of delirium (FALSE)

Gender has no effect on the development of delirium (FALSE)
Dehydration can be a risk factor for delirium (TRUE)

Children generally do not remember being delirious (FALSE)

A family history of dementia predisposes a patient to delirium (FALSE)

GCS: Glasgow-Coma score

Fluctuation between orientation and disorientation is not typical of delirium (FALSE)

The GCS score is the best way to diagnose delirium in critically ill children (FALSE)

Delirium in children always manifests as a hyperactive, confused state (FALSE)

The greater the number of medications a patient is taking, the greater their risk of delirium (TRUE)

Correct Incorrect
77 (72.6%) 29 (27.4%)
89 (83.9%) 17 (16.1%)
46 (43.3%) 60 (56.7%)
93 (87.7%) 12 (12.3%)
74 (69.8%) 32 (30.2%)
19 (17.9%) 87 (82.1%)
96 (90.6%) 10 (9.4%)
103 (97.2%) 3(2.8%)
97 (91.5%) 9 (8.5%)
92 (86.8%) 14 (13.2%)
82 (77.3%) 24 (22.7%)
67 (63.2%) 39 (36.8%)
70 (66.0%) 36 (34.0%)
64 (60.4%) 42 (39.6%)
96 (90.6%) 10 (9.4%)
22 (20.8%) 84 (79.2%)
14 (13.2%) 92 (86.8%)

Discussion

Our study has revealed a significant lack of knowledge in
PICU staff. Results of our study has indicated a lower level of
knowledge concerning diagnosis, treatment, and prognosis
of delirium than the level in relevant studies in literature.
The results indicated that the PICU staff required periodical
trainings regarding the importance, risk factors, diagnosis,
and treatment of pediatric delirium.

Delirium can be categorized into three types, hypoactive
(decreased physical activity, lethargy, reduced response),
hyperactive (agitated and/or aggressive behavior), and mixed
delirium.” Most of our nurses demonstrated awareness
regarding behavioral changes during the day and fluctuations
between orientation and disorientation in cases of delirium;
however, 30% of the responders described delirium as solely
a hyperactive condition, suggesting a lower rate of awareness
concerning hypoactive delirium compared with the results
of relevant studies in the literature. As demonstrated by
Traube et al.® in their research, hypoactive (45%) and mixed
delirium (46%) were much more prevalent in PICU compared
with hyperactive delirium (8%). Hyperactive delirium leads to
complications in patient care, and therefore, can be readily
diagnosed.’ On the other hand, the gravity of the symptoms
of patients with hypoactive delirium may go unrecognized.™™
Given the prevalence of hypoactive delirium in the pediatric
population?#® the results of our questionnaire indicate that
hypoactive delirium is often ignored by the PICU staff and is
not treated as a problem.

Most of our staff were aware of the risks, including poor
nutrition, dehydration, hearing and vision impairment, and
multiple drug use associated with delirium.'® In addition to
the risk of infection, and induce urethral complications in a
child with hyperactive delirium. However, 34% of our staff
had incorrect knowledge that a foley catheter would reduce
the risk of delirium. A PICU staff aware of such risks may
help prevent the development of delirium by providing care
intended to eliminate these risks.’®'®

There are two scales reported in the literature, the Pediatric
Confusion Assessment Method for the ICU for the ICU and
Cornell Assessment of Pediatric Delirium with proven validity
and reliability, which can be used in critically ill children for
delirium diagnosis. Despite the availability of verified screening
tools, most of PICUs do not the routine delirium screening. A
multicenter study by Kudchadkar et al.’ found that only 2%
of the pediatric intensive care specialists conducted routine
delirium screenings. Inadequate knowledge about the usage
of GCS to diagnose cases of delirium was demonstrated by
57% of our staff, which was a higher rate compared with the
rates reported in the relevant literature.'” "8 This result can be
associated with the lack of routine delirium screening. The
reason behind lack of routine screening associated with the
language barrier as most of the PICU staff has not enough
language skills to perform screening using a tool other than
their native language.

When assessing children with hyperactive delirium, staff who
have lower delirium awareness could think that sedation
levels are insufficient and consequently ask the intensive
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care residents to increase the benzodiazepine dose. In the
literature, studies have reported benzodiazepines to be an
independent risk factor in developing delirium.>”-2° However,
compared with the relevant studies in the literature using
the same questionnaire, which reported 33-38% of nurses
considering that benzodiazepine was used in delirium
treatment,' ¥ 82% of the responders who participated in the
present study responded incorrectly about benzodiazepine
use in delirium treatment.

In research by Colville et al .8 one in three children remembered
the moments they experienced during a delirium episode,
which was associated with the duration of benzodiazepine
administration, and the children who reported remembering
delirious memories had higher posttraumatic stress scores.
Nevertheless, consistent with the results reported in the
relevant literature,’'® approximately 79% of the staff in
the present study thought that pediatric patients did not
remember their delirious moments. Therefore, it is crucial to
raise the PICU staff's awareness about pediatric delirium. Two
effective methods to reach this goal can be giving periodical
trainings and conducting routine delirium screening at PICUs.

Studies have reported that one in every 3-4 children in
the PICU has experienced delirium, which emphasizes the
importance and severity of the problem in question.??"?2
Recognizing delirium in pediatric patients may be challenging.
An inadequate level of knowledge in the critical care staff
may pose a significant obstacle delaying in diagnosis and
treatment.?*?* Given that the course of delirium fluctuates,
nurses who provide continual care can closely monitor and
recognize orientation disorders, abnormal behaviors, or
hallucinations in the patients.?®* Following up and keeping
accurate records of the objective and specific findings
regarding the mental state of the patients by PICU staff would
facilitate the recognition of delirium and ensure adequate
treatment.?02

Complex screening tools constitute difficulties for practitioners
during routine screening.?>?¢ The lack of a screening tool in
the native language further complicates the assessment of
delirium. Therefore, it is important to validate the established
screening tools in native languages and use them for routine
screening.

Conclusion

The PICU staff with improved knowledge who use appropriate
screening tools can potentially improve the recognition,
prevention, and proper treatment of pediatric delirium.

The lack of validation of the questionnaire used in this study
to assess the knowledge level of the staff who provide critical
care to pediatric patients as a Turkish instrument is a limitation
of the present study.
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Abstract

Introduction: Children with chronic diseases and disabilities those
need support of medical technologies (TD) for living, have led to a
load of complex nursing care being carried out usually by parents
at their home. This study was carried out to evaluate the caregiving
burden and perception of the quality of life of the caregivers of
technology dependent children followed in our center.

Methods: A retrospective survey-based observational study carried
out with primary caregivers of the TD children with chronic disease.
Zarit burden scale (ZBS) and Turkish version of the SF-36 quality of
life scale were used.

Results: Most of the primary caregivers were mothers (61%) or
fathers of the TD children. 62% of the participants had been caring
for these children for more than 3 years, and 75% of them cannot
benefit from institutional home nursing services. More than half of
the caregivers reported not having enough income to make ends
meet, and about half of them stated to have to quit own jobs. It
was seen that 74% of caregivers had at least one chronic disease,
32% of them had psycological problems under treatment. The
mean score of caregivers’ burden in total measured by ZBS was
52.8+14.3 points that indicating moderate load. Caregivers’ burden
showed a high strenght of positive correlation with ZF1 and ZF2 sub
dimensions. Caregivers’ increasing age, female gender, low income
level, presence of chronic health problems of caregivers showed a
significance in ZF1sub dimension. Quality of life scores of caregivers
were found below than averages of Turkey in all 8 sub-categories
(p<0.05). As the mean caregiver burden increased, quality of life
scores of caregivers in all 8 categories decreased.

Giris: Kronik hastaligi ve engeli olan, yasamak icin tibbi teknolojilerin
destegine (TD) ihtiya¢c duyan cocuklarin evde ydrGtilen karmasik
hemsirelik bakimi, genellikle ebeveynlerin lzerinde olan bakim
yuklne yol agmistir. Bu calisma, merkezimizde izlenen teknolojik
deste@e bagimli cocuklarin bakim verenlerinin bakim verme yuklerini
ve yasam kalitesi algilarini degerlendirmek amaciyla yapilmistir.

Yontemler: Kronik hastaligi olan TD cocuklarina birincil bakim
verenleri ile gerceklestirilen ankete dayali geriye donik, gozlemsel
bir calisma yurGtalda. Zarit yuk Olcedi (ZBS) ve SF-36 yasam kalitesi
6lceginin Turkge versiyonu kullanildi.

Bulgular: Birincil bakim verenlerin cogu, TD'li ¢cocuklarin anneleri
(%61) veya babalariydi. Katilimailarin %62'si bu c¢ocuklara 3
yildan fazla stredir bakmaktaydi ve %75'i kurumsal evde bakim
hizmetlerinden yararlanamamaktaydi. Bakicilarin yarisindan fazlasi
gecimlerini saglamak icin yeterli gelire sahip olmadigini ve yaklasik
yarisi bakim vermek icin kendi isini birakmak zorunda kaldigini
belirtti. Bakim verenlerin %74'Gnin en az bir kronik hastaligi oldugu,
%32'sinin tedavi altinda psikolojik sorun yasadigr goraldi. ZBS ile
Olctlen toplam bakim ylki puan ortalamasi 52,8+14,3 puan olup
orta dlzeyde ylke isaret etmektedir. Bakim verenlerin yikd, ZF1
ve ZF2 alt Olcek boyutlar ile yiksek glcli bir pozitif korelasyon
gOsteriyordu. ZF3 ve ZF4 alt Olcek boyutlari ile orta diizeyde pozitif
korelasyon gosteriyordu (p<0,05). Bakim verenlerin artan yasi, kadin
cinsiyetinde olusu, dustk gelir dlzeyi, kronik saglik sorunlarinin
varligi ZF1 alt boyutunda anlamli fark yaratiyordu. Bakim verenlerin
yasam kalitesi puanlar 8 alt kategoride de Tirkiye ortalamasinin
altinda bulundu (p<0,05). Ortalama bakim verme yiku arttikca, 8
kategorinin tamaminda bakim verenlerin yasam kalitesi puanlari
azaliyordu.

*The manuscript has been presented in “Uluslararasi Katilimli 16. Cocuk Acil Tip ve Yogun Bakim Kongresi, 2-5 Ekim 2019, Antalya” congress orally (5-080.
http://cayd.org.tr/files/16.-cocuk-acil-tip-ve-yogun-bakim-kongresi-2019-Uj.pdf).
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Conclusion: This may contribute to medical and institutional
professionals to develop targeted strategies to support these
childrens’ caregivers.

Keywords: Children with disabilities, home nursing, life support
care, palliative care, biomedical technology, caregiver burden, quality
of life, Zarith burden scale, SF-36 quality of life scale

Sonuc: Bu yerel ve kicuk Odlcekli calisma sonuglar, medikal ve
kurumsal profesyoneller tarafindan bu ¢ocuklarin bakim verenlerinin
tanimlanmasina ve desteklenmesine yonelik hedefli stratejiler
gelistirilmesine ve aile duzenlerinin  strdirilmesine katkida
bulunabilir.

Anahtar Kelimeler: Engelli cocuklar, evde hemsirelik, yasam destek
bakimi, palyatif bakim, biyomedikal teknoloji, bakim veren yiku,
yasam kalitesi, Zarith ytk 0Olcegi, SF-36 yasam kalitesi Olcedi

Introduction

The term “technology-dependent” (TD) is widely used
to describe children; who need both a medical device
to compensate for the loss of a vital body function, and
substantial and ongoing nursing care to avert death or
further disability.” In a report from UK on hospital discharge
situations of technology dependent children was pointed that
41% of all hospital discharges were deemed to be technology
dependent.? In one of our recent studies, we surveyed
technology dependent children that have been following up at
14 centers of all over Turkey. The most reasons of technological
dependency were congenital neuromuscular disease (30.6%),
cerebral palsy and hypoxic ischemic encephalopathy (24.2%)
and inborn errors of methabolism (17.7%) respectively. We
revealed that 60% of them were dependent upon mechanical
ventilation with tracheostomy, 47.9% of them dependent
upon nutritional support with nasogastric tube and 37.9%
of them dependent upon gastrostomy.? Children with chronic
diseases and disabilities of congenital or acquired problems
those need support of medical technologies for living, have
led to load of complex nursing care being carried out usually
by parents at their home. It was reported that long-term
caregiving at chronic illnesses and at end of life situations of
adults has a dramatic impact on the health and well-being
of family caregivers.*” However, there has been relatively
less information on caregiving burden and quality of life of
the family members as caregivers for their TD children in
literature. Till to day could not found any study from Turkey
that specifically examined this group.®'?

Purpose

Present study was carried out to evaluate the caregiving
burden and perception of quality of life of caregivers of
technology dependent children with chronic disease those
followed in our hospital.

Materials and Methods

A retrospective survey-based observational study carried
out between June and December 2017. During hospital
admission and hospitalization of children, the purpose of

the study and how to do it has been explained to caregivers.
After written informed consent was obtained and caregivers
were assured of confidentiality, they were requested to fill
in the questionnaire. In addition, the families of the patients
reached by phone from the hospital records were invited for
survey. Primary caregivers of the TD children with chronic
disease aged under 18 years, who are at least literate, able to
read, understand and fill in the questionnaire and volunteer
to participate in the study were included the study. Sample
size was determined according to the sample calculation
nomogram developed for retrospective studies. Three of 103
people who did not agree to participate were excluded from
the study.

Zarit burden scale (ZBS) were used for evaluation of
caregiving burden.” Caregivers asked to indicate to extent
of burden experienced while providing care to their TD
children. Burden is defined as the extent to which a caregiver
perceives emotional, physical, health, social life and financial
consequences that impair one’s ability to provide care. It is a
scale based on 22 questions that answer the objective and
subjective burdens of the individual and are answered with
5-step option that range from “not at all” to “extremely”. Total
scores are obtained by summing all items endorsed. The total
scoring range is between 22-110 points. It is defined as “light
load” between 22-46 points, as “moderate load” between 47-
55 points, and as “heavy load” between 56-110 points. Zarit
consists of four sub-categories as; Zarit factor 1 (ZF1) (general
assessment of physical, mental and social health, personal
assessment of the economic situation), Zarit factor 2 (ZF2)
(evaluation of social relations), Zarit factor 3 (ZF3) (evaluation
of personal anxiety and satisfaction on the adequacy of the
care provided), Zarit factor 4 (ZF4) (assessment of emotional
load and tension). ZBS has been found to be practical and
validated in the Turkish population by various studies such
as in caregivers of elders and caregivers of patients with
psychiatric disorders.’'> Cronbach’s alpha reliability test
was performed to determine the reliability level of the Zarit
caregiver burden scale. Cronbach’s alpha reliability coefficient
with standardized substances was 0.875 in this study,
indicating adequate internal consistency (>0.70 acceptable
internal consistency).
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Cronbach’s alpha reliability statistics of Zarit caregiver burden scale and subdimensions

Chronbach’s alpha Number of items
Zarit total 0.870 17
ZF1 0.800 7
ZF2 0.752 4
ZF3 0.719 3
ZF4 0.536 3

Ove
2.40
2.50
2.25
2.65
2.15

rall mean of dimension Between items Hotellings
0.000 0.000
0.000 0.000
0.001 0.004
0.000 0.000
0.000 0.000

Caregivers' perception of quality of life were evaluated by
using Turkish version of the SF-36 quality of life Scale, an
established questionaire for health related quality of life (QolL)
assessment. There are 36 questions in the scale, and consists
of eight subscales covering physical and mental components,
role restriction due to physical and emotional problems, social
function, mental health, energy and vitality, pain, general
perception of health. The score of each sub-scale ranges
from 0-100 points. Points and quality of life are directly
proportional. SF-36 quality of life scale scores calculated by
the score calculation method, which belongs to Turkey itself,
were compared with the overall average scores of Turkey.'®'”
In addition, a 25-questions general evaluation form was used
to determine the demographical and social characteristics of
the participants.

Statistical Analysis

In the statistical evaluation, according to the characteristics
of the variables, Mann-Whitney U and X? tests, and bivariate
and multivariates correlation tests were used. Significance
accepted as p<0.05.

Approval to conduct the study was obtained from Local
Clinical Research Ethics Committees of Akdeniz University
(09.22.2017- 70904504/329).

Results

A convenience sample of 103 caregivers of technology
dependent children with chronic illness those followed in our
hospital was invited to participate. Most of the 100 included
primary caregivers who agree to participate in the study, were
middle aged females. 94% of participants were mothers
(61%) or fathers of the TD children. Caregivers of TD children
were mostly moderately educated (83%) and living in urban.
More than half of participant reported not having enough
income to make ends meet, and about one third of caregivers
were employed full or part-time outside the home. It was
seen that 74% of caregivers had at least one chronic disease,
32% of those had psycological problems under treatment
such as depression (22 person), anxiety disorder (9 person)
and obsessive-compulsive disorder (1 person). Details of
caregivers’ socio-demografical features are shown in Table 1.
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62% of the participants had been caring for these children
for more than 3 years. More than two-thirds of caregivers
spent =3 hours a day and =30 hours a week to care, and 42%
of caregivers had to quit their jobs for caring the children.
More than half of the participants did not receive assistance
from other members of the family while providing care, and
only 2% of them had a paid caretaker. Table 2 shows the
characteristics of caregivers related to caregive.

Features of caregivers’ perception of quality of life and
caregiving burden, and correlation between them, are given
in Table 3.

Discussion

Cronbach'’s alpha for the ZBS with both full scale and deleted
items were 0.875 and 0.800 respectively, pointing out an
adequate internal consistency. The mean score of caregivers’
burden measured by ZBS was 52.8+14.3 points that indicating
moderate load.

In another study from Turkey, caregiving burden of the vast
majority of parents of children with peritoneal dialysis evaluated
by ZBS, has been reported to be moderate to high.'? Similarly,
studies from different countries, indicated that the burden of
care shouldered by parents of children with special health care
needs and chronic diseases was considerable.®'®' Caregivers’
burden showed a high strenght of positive correlation with
ZF1 sub dimension that covers caregiver’s perception of own
physical health, mental and social well-being and economic
status, and with its evaluation of social relations (ZF2 sub
dimension). Also caregivers’ burden was moderately positive
correlated with ZF3 and ZF4 sub dimensions. These findings
are consistent with those of other studies from different parts
of the world.?® A report from United States of America, of a
5-month longitudinal study in monthly face-to-face interviews
with caregivers, mostly mothers, revealed that the vast
majority of them were feeling tired and weak even when they
wake up, and frustrated, anxious, angry, helpless or hopeless
and, were not having time and energy for social activities.®
And another study from middle-east region showed that
caregivers had high to moderate scores of general strain,
disappointment, isolation, emotional involvement and
environment sub dimensions respectively.' As in many reports
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Table 1. Demographical features of caregivers (n=100)

Characteristics % p* r**
<25 5
Age (year) 26-45 65
>46 10 0.003 (ZF1) 0.335
Gender Female 63
Male 37 0.012 (ZF1) -0.251 (ZF1)
. Urban 71
Resident place Rural 29 ns
Primary 50
Education status High school 33
University 17 >0.05 0.204 (ZF2)
. . Yes 87
Social security No 13 0.029 (zF3) -0.290 (ZF3)
Employed 36
Employment status Unemployed 64 0.198 (ZF1)
Income level by self assesment Lol o
y Middle-high 48 0.007 (ZF1) -0.223
. Yes 74
Chronic health problem No 26 0.002 (ZF1) 0226
. Yes 37
Habits No 63 ns
Non 2
Number of children 1-2 63
34 35 0.332 (ZF1)
*p significance of difference in caregiver burden
**r correlation with caregiver burden, ZF: Zarit factor

Table 2. Characteristics of caregivers related with caregiving (n=100)

Characteristics % p* r**
<1 12
How many years has she/he been caring? 1-3 26
>3 62 0.015 0.215 (ZF1)
<1 19
How many hours in a day does caregiving take? 1-3 17
>3 64 0.000 (ZF1) 0.293
<10 20
How many hours in a week does caregiving take? 10-30 15
>30 65 0.291
. . . Yes 45
?
Does family members help the caregiver for caring? No 55 ~0.05 ns
. . Yes 45
?
Does the caregiver be paid a salary by the government? No 55 0.001 (ZF1) 0.222
. . Yes 56
?
Has the caregiver been working before? No 24 0.013 (zF1) 0.203 (zFa)
. . . : Yes 42
?
Did the caregiver have to quit his/her job? No )8 0.017 (ZF1) 0223
Have you employed a paid caretaker? Yes 2
y ploy P ’ No 98 ns
Do you get support of the instutional home nursing services? Yes 25
’ No 75 0.007 (ZF4) -0.254
Would you like a caregiver support from the instutional home nursing Yes 48
services at your home? No 52 0.003 -0.479

*p significance of difference in caregiver burden
**r correlation with caregiver burden, ZF: Zarit factor
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Table 3. Features of caregivers’ perception of quality of life and caregiving burden
Cronbach a R.C

Score (mean + SD)

Zarit total 52.8+14.3 0.875
r* p*

Zarit factor 1 0.877 0.80 0.000
Zarit factor 2 0.708 0.75 0.000
Zarit factor 3 0.386 0.71 0.000
Zarit factor 4 0.644 0.53 0.000
SF-36 QoL subcategories r** Score (mean * SD) Average score in Turkey (mean £ SD) p**
Physical functioning -0.298 75.8+26.2 86.6+25.2 0.003
Role-physical -0.400 55+46.1 89.5+29.6 0.000
Social functioning -0.381 68.1+29.8 94.8+14.4 0.000
Role-emotional -0.294 63+41.5 94.7+20.9 0.003
Mental health -0.410 70+17.7 73.5£11.6 0.000
Energy and vitality -0.463 54.3+23.7 67+13.8 0.000
Bodily pain -0.402 75.5+25 86.1+20.6 0.000
General health -0.410 68.9+20.5 73.9+17.5 0.000

*p significance of difference in Zarit factors on caregiver burden

*r correlation of Zarit factors with caregiver burden
**r correlation of scores of SF-36 QoL subcategories with caregiver burden
QoL: Quality of life, SD: Standard deviation

**p significance of difference in scores of SF-36 QoL subcategories between avarage of Turkey and study group

had been stated, in present study caregivers’ increasing age,
female gender, low income level, presence of chronic health
problems of caregivers showed a significance in ZF1sub
dimension.®® Significant moderate streght of correlation was
found between ZF1 subdimension and increasing number of
children owned by caregivers. Length of time performing the
role of caregiver showed a significant difference in caregivers’
burden (p=0.015), as shown in literature® The ZF1sub-
dimension scores of caregivers were significantly higher in
those who had longer daily hours devoted to caregiving, and
those who recieved payment for care from the state, worked
before and had to leave the job (p<0.005). It could be said that
the burden of care, especially in the physical sense, is mostly
on the mothers’ shoulders whose have other household
responsibilities as well. Beside these, absence of social security
made a significant difference in ZF3 sub dimension covering
that caregivers’ personal anxiety, and satisfaction with a sense
of competence of caregiving. Caregivers those who cannot
get help from state home care services had significantly
higher scores of ZF4 subdimension signify emotional load and
tension (p=0.007). The fact that more than thirty percent of
caregivers have psychological problems under treatment can
be considered as another sign of the emotional burden of
caregiving. These findings are consistent with those of other
studies.®?'?> Quality of life scores of caregivers were found
to be lower than averages of Turkey in all 8 sub-categories
(p<0.05)."® These especially in physical and emotional role
restriction and social function subcategories were remarkable.
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As caregivers’ burden related to caregiving increased, the
quality of life scores of caregivers in all 8 categories decreased.
The correlations between ZBS and Qol score subcategories
of vitality and energy sensation, mental health, general
perception of health, pain, and physical role restriction were
most pronounced. These findings are consistent with prior
studies from Turkey and the other countries of world.”#1

Conclusion

It can be said that ZBS is a reliable and valid tool with an
acceptable Chrohnbach alpha for measuring of caregiving
burden in caregivers of TD children with chronic illness. The
average burden of caregivers’ was indicating a moderate
load. It's revealed an another remarkable point that, 75%
of caregivers’ in our study population cannot benefit from
institutional home nursing services. The increase in the burden
of caregiving reduces the caregiver’s quality of life in every
sense. This local and small scale study may contribute to pave
the way for medical and institutional professionals to identify
and develop targeted strategies to support these childrens’
caregivers and maintenance of their families. Within certain
limits of the present study results, arrangements of health
care programs to train skilled caregivers, education on coping
strategies for different medical conditions, practical accessible
home care support services, and psychological counselling
services are reccomended.
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Self-assessment of the Feelings and Thoughts of Healthcare
Professionals Regarding Their Social Lives and View of the Profession
at the Onset and at the End of the First Year of the COVID-19 Pandemic

COVID-19 Pandemisi Basinda ve Birinci Yilin Sonunda Saghk Galisanlarinin Sosyal
Yasamlari ve Meslege Bakislari Konusunda Duygu ve Dustincelerinin Oz Degerlendirmesi

© Ozlem Tolu Kendir, ® Nilgiin Erkek, ® Ramazan Giirlii

Akdeniz University Faculty of Medicine, Department of Pediatrics, Pediatrics Emergency Care Unit, Antalya, Turkey

Abstract

Introduction: We aimed to self-evaluate the impact of front-line
health workers' perspective on their profession, family, social life and
to determine how emotions and thoughts changed in the process.

Methods: This is a questionnaire answered according to a 5-point
Likert scale, which involved the demographic characteristics of the
staff and the self-assessment of their views on their profession,
family, and social life. Evaluations were made in the categories
of occupational satisfaction, individual fear, professional ethics,
meeting physical needs, trust in institution-infrastructure support,
trust in the work team, and the effects on family life through
categorized queries. Volunteer healthcare staff work actively in the
units, where the patients with suspected or diagnosed infection
were treated, included in the study. A year later, the questionnaire
was administered again. The multiple logistic regression model was
used to determine the factors.

Results: Regarding the first year of the pandemic, no significant
difference was determined in the individual fear of getting sick and
professional ethics scores of healthcare professionals in Turkey. The
scores of meeting physical needs, trust in the team, and institutional
infrastructure support in the working environment were significantly
decreased (p<0.05). While working conditions affected the family
significantly (p<0.05), ethical behavior scores were above the
average in both periods.

Conclusion: The study reveals a profile of healthcare staff who
maintain their professional ethical behaviors, are satisfied with their
profession and can tolerate the impact of working conditions on
family order, despite the drawbacks of the ongoing fear of getting
sick.

Keywords: Healthcare workers, professional ethics, fear

Giris: On saflarda yer alan saglk calisanlarinin bakis acilarinin
mesleklerine, ailelerine, sosyal yasamlarina etkisini kendi kendine
degderlendirmeyive bu siirecte duygu ve distincelerinin nasil degistigini
belirlemeyi amacladik. Bildigimiz kadariyla saglik calisanlarinin
pandemi gdlgesinde meslegine bakisini da degerlendiren Tirkiye'de
yapilmis ilk calismadir.

Yontemler: Bu, personelin demografik dzelliklerini ve meslek, aile
ve sosyal hayata iliskin gorUslerinin ¢z degerlendirmelerini iceren
5'li Likert olcegine gore yanitlanan bir ankettir. Kategorize edilmis
sorgular araciligiyla mesleki doyum, bireysel korku, meslek etigi,
fiziksel ihtiyaglarin karsilanmasi, kurum-altyapi destegine gulven,
calisma ekibine gliven ve aile yasamina etkileri kategorilerinde
degerlendirmeler yapilmistir. Calismaya enfeksiyon sphesi olan veya
enfeksiyon tanisi konan hastalarin tedavi edildigi birimlerde aktif
olarak calisan gonulli saglik personeli dahil edilmistir. Bir yil sonra
anket tekrar uygulanmistir. Faktorleri belirlemek icin cogul lojistik
regresyon modeli kullanildi.

Bulgular: Pandeminin ilk yilina gére Turkiye'de saglik calisanlarinin
bireysel hastalanma korkusu ve meslek etigi puanlarinda anlaml
bir farklilik saptanmadi. Calisma ortaminda fiziksel ihtiyaclarin
karsilanmasi, ekibe duyulan guven ve kurumsal altyapi destegi
puanlarr anlamli olarak azaldi (p<0,05). Calisma kosullarr aileyi SGnemli
6lctide etkilerken (p<0,05), etik davranis puanlari her iki dénemde de
ortalamanin Uzerindeydi.

Sonug: Bu calisma, Turkiye'de sire¢ boyunca devam eden
hastalanma korkusu, is yogunlugu ile iliskili fiziksel ihtiyaglarinin
karsilanamamasi, kurum altyapi ve calisma ortami desteginin daha
az hissedilmesi olumsuzluklarina ragmen, mesleki etik davranislarini
koruyan, mesleklerinden memnun olan ve calisma kosullarinin aile
dizenine olan etkisini tolere edebilen bir saglk calisani profilini
ortaya koymaktadir.

Anahtar Kelimeler: Saglik calisanlari, mesleki etik, korku
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Introduction

Serious cases of pneumonia of unknown cause, which broke
out in China and spread rapidly all over the world. With the
increasing workload amid all the unknowns, it is thought
that the Coronavirus disease-2019 (COVID-19) pandemic, as
in other previous outbreaks in the world, has multifaceted
negative effects in addition to the increasing workload on
healthcare professionals (HP).'

Previous studies revealed that the risk of developing psychiatric
problems in HPs was directly associated with being young,
being a woman, being a nurse, having a child, insufficient
social support, quarantine experience, lack of experience in
the profession, long working hours, lack of education and
equipment, as well as unknowns about the virus.™

This study was designed to search for answers to questions
of "How do HP view their profession in the shadow of the
pandemic?” and “how do they consider their own life?". As
far as we know, this study is the first study in Turkey that
involves the perspective of HP toward his/her profession
under pandemic conditions. Moreover, it is forecasted that the
study would provide basic data to support the moral-mental
well-being and teamwork dynamics of HPs in extraordinary
situations and epidemics and would guide the studies to be
planned and the institutional structuring.

Materials and Methods

The first part of the study was carried out in May 2020, which
can be considered the onset of the pandemic in Turkey, and
the second part was carried out at the end of the first year
of the pandemic by the Pediatric Emergency Department of
Akdeniz University. Ethics Committee approval of Akdeniz
University Faculty of Medicine (no: 2012-KAEK-20) and
Ministry of Health Ethics Committee approval (no: 2020-05-
12T11_46_12) were obtained.

This is a questionnaire study composed of two parts prepared
in the electronic environment and consisting of 30 questions.
The first part involves 14 open-ended/multiple-choice
questions regarding the descriptive characteristics of HPs. The
second part consists of 16 questions answered according to a
5-point Likert scale, which involves the self-assessment of HPs'
views on their profession, family, and social life during the
COVID-19 pandemic. In the first 14 questions, the participants
were asked about their age, sex, city of residence, occupation
and professional experience, place of duty, working hours,
institution, marital status, whether they lived with anyone
over the age of 60, whether they had children, and whether
they lived apart from the family while living with their families
before the pandemic. Through the questions grouped in the

guestionnaire, assessments were made in the categories of
occupational satisfaction, individual fear, professional ethics,
meeting physical needs, trust in institution-infrastructure
support, trust in the work team, and the effects of
circumstances on family life. The questionnaire was delivered
to the participants via the network. The inclusion criteria for the
study were to be actively working in the units where patients
with COVID-19 infection/suspect or diagnosis were cared
for. Volunteer practitioners, research associates, specialist
physicians, lecturers, sub-branch assistants/specialists, nurses,
and paramedics were included in the study. In the second part
of the study, nearly one year later, the same questionnaire
was administered again with the same method. The data of
the two periods were compared. Among the main subjects of
professional satisfaction, individual fear, professional ethics,
meeting physical needs, trust in institution-infrastructure
support, trust in the work team, and the effect of conditions
on family life, the factors that most affect the change in the
process were determined.

Statistical Analysis

The software SPSS (Statistical Package for the Social
Sciences) 23.0 was used for statistical analysis of the data.
Categorical measurements were summarized as numbers
and percentages, and continuous measurements as mean
and standard deviation (median and minimum-maximum
where appropriate). Shapiro-Wilk test was used to determine
whether the parameters in the study showed a normal
distribution. Mann-Whitney U test was used in the analyzes
of non-normally distributed two groups, and Kruskal-Wallis
tests were used in the comparison of groups of more than
two. Tamhane's T2 test, one of the post-hoc tests, was used
to determine the source of the difference between groups
in more than two groups. In the multiple logistic regression
modeling, those with scale scores below the mean values
were considered low, while those above it were considered
high. The multiple logistic regression model was used to
determine the factors impacting the patients’ individual fear,
professional ethics, ability to meet physical needs, trust in the
team in the working environment, trust in the institution-
infrastructure support, occupational satisfaction, the impact
of working conditions on family order, and the total score of
the scale. The results were considered statistically significant
at p<0.05.

Results

Demographic Characteristics

A total of 1.216 HPs, 809 (66.5%) of whom were female,
and 1.078 (88.7%) of whom were living and working in
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31 metropolitan cities where lockdown was mandated and
the pandemic was relatively intense as of May 2020 were
included.

At the end of the COVID pandemic, the same questionnaire
was administered again based on a simple random sampling
method to 300 HPs, 126 of whom also participated in the first
phase of the study, 275 living and working same.

The socio-demographic characteristics of the healthcare
personnel who participated in the study at the onset and at
the end of the first year of the pandemic are presented in
Table 1.

Data on the Reliability and Validity of the Scale Used

Individual fear scale score range (SSR) and professional ethics,
meeting physical needs, trust in the team in the working
environment, trust in the institutional infrastructure support,
and the effect of working conditions on family order SSR
were between 2-10 points, while professional satisfaction SSR
was 4-20, and total SSR was 16-80 points.

In the first phase of the study, the reliability Cronbach's
alpha coefficient value of the scale, namely Cronbach's alpha
internal consistency was found to be 0.788 (reliable) and
0.763 (reliable) in the second phase. Tables 2a and 2b show
the reliability and validity tables of the questionnaire scales
administered at the onset and the first year of the pandemic.

In the first phase of the study, the Kaiser-Mayer-Olkin value of
the total scale size was 0.822, and 0.763 in the second phase.
This value indicated that the sample size was “excellent” in
the first phase and “moderate” in the second phase for factor
analysis. Besides, when the results of the Barlett sphericity
test were analyzed, it was noticed that the chi-square values
were significant (X?=3767.269; p<0.05), (X*=1122.543;
p<0.05), respectively.

The scale scores evaluating the participants’ view of their own
life in 7 categories in both periods are tabulated in Table 3.

Table 4 a and b show the distribution of the scale scores of
the participants, at the onset (a) and at the end of the first
year (b) of the pandemic, in terms of the socio-demographic
characteristics.

The effects of the socio-demographic characteristics of
the participants on the total score of the “social life and
professional perspective of healthcare professionals” scale
and the sub-domain scores during the pandemic were
assessed via multiple logistic regression analysis on a sample
of 1.516 people who responded to the questionnaire at the
onset and at the end of the first year of the pandemic. In this
evaluation, ranges for related characteristics were specified
as follows; <31 years of age =31, 6 years < professional
experience =6 years, institutions worked in -training/public
hospitals and university hospitals-others, departments served:
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emergency services and others, 12< working hours =12,
5< weekly working days <5. The multiple logistic regression
analysis results of the relationship between the scale total
and sub-domain scores of HP and their socio-demographic
characteristics are presented in Table 5.

Discussion

As in the rest of the world, in Turkey the COVID pandemic
has rapidly affected healthcare workers. They sought to adapt
themselves to the rapid and compelling changes in family and
social lives as well as to the changing working conditions.

Fear is an emotion arising from the unknown associated with
the individual's feeling of safety or the safety of others at risk.*
Albeit the fear of getting sick individually and transmitting
the disease to their relatives decreased at the end of the
first year compared to the beginning of the pandemic, the
difference between the two periods was not significant. In
publications discussing severe acute respiratory syndrome,
Middle East respiratory syndrome, Ebola, HIV, and influenza
outbreaks, it has been reported that 22-80% of front-line
healthcare workers have high fears and anxieties of getting
sick and transmitting the disease.*%® It has been emphasized
that fear increases the level of anxiety and stress in healthy
individuals.®”

In our study, the high fear of getting sick and transmitting the
disease individually at the onset of the pandemic was found to
be significantly correlated with the profession, place of duty,
and working hours. The mean scores of the faculty members,
those working in the outpatient clinics, and HPs who had
shorter daily working hours were higher. This seemingly
contradictory result might be due to the “uncertainty” factor
that constitutes the essence of fear. Because at the onset of
the pandemic, institutions channeled protective equipment
and resources to emergency services and intensive care units,
where patients were admitted first. The HPs working in these
departments gained knowledge and experience more actively
and rapidly, and they started to learn about the disease. At the
end of the first year of the pandemic, fear was significantly
higher in those who were over 45 years old and worked
for more than 20 years, and was married. Over time, it has
become clear that the risk of contracting COVID-19 disease
and a severe course of the disease is higher among the older
age group. Hence, as the pandemic progressed, older people
were started to be employed in a flexible working schedule
by institutions. This result might also explain the relationship
between individual fear of getting sick and short working
time.

At the onset of the pandemic, there were many unanswered
questions regarding the clinical manifestations, transmission
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Table 1. Demographic characteristics of healthcare personnel participated in the study at the onset and at the end of the first year of

the pandemic

At the end of the
Theccl)nsgt of the first year of the
Characteristic pandemic pandemic
n (%) n (%)
Male 407 (33.5) 103 (34.3)
Sex
Female 809 (66.5) 197 (65.7)
<25 161 (13.2) 21(7)
26-35 566 (46.5) 203 (67.7)
Age (years)
36-45 354 (29.1) 61(20.3)
>45 135 (11.1) 15 (5)
Cities where COVID is common 1.078 (88.7) 275 (91.7)
Living place
Other 138 (11.3) 25 (8.3)
Nurse 489 (40.2) 43 (14.3)
i Specialist physician 364 (30) 134 (44.7)
Profession
Research assistant physician 292 (24) 108 (36)
Faculty member physician 71 (5 8) 15(5)
<5 41 (36.3) 136 (45.3)
6-10 272 (22.4) 93 (31)
Professional experience (years)
11-20 327 (26.9) 55(18.3)
>20 176 (14.5) 16 (5.3)
Public hospital 705 (58) 150 (50)
Employed institution University hospital 422 (34.7) 129 (43)
Other 89 (7.3) 21(7)
Single 484 (39.8) 110 (36.7)
Marital status :
Married 732 (60.2) 190 (63.3)
Yes 603 (49.6) 141 (47)
Status of having children
No 613 (50.4) 159 (53)
COVID service 345 (28.4) 54 (18)
Department where the participant served during the pandemic 112 and emergency service 461 (37.9) 95 (31.7)
More than one 410 (33.7) 151 (50.3)
>12 518 (42.6) 149 (49.6)
Daily working time (hours) during the period of pandemic 8-12 hours 457 (37.6) 80 (26.7)
<8 hours 241 (19.8) 71(23.7)
1-2 days 273 (22.5) 34 (11.3)
Weekly working time (days) 3 or 4 days 543 (44.7) 44 (14.7)
>5 days 400 (32.9) 222 (74)
With my own means 1084 (89.1) 287 (95.7)
Mode of transportation to the hospital
Other 132 (10.9) 13 (4.3)
Presence of individuals over 60 years of age living together at No 1.012(83.2) 255 (85)
home during the period of the pandemic Yes 204 (16.8) 45 (15)
I'am living with my family/children 786 (64.6) 223 (74.3)
The situation of living with the family during the period of o
pandemic I'am living separated from my 430 (35.4) 77 (25.7)
family/children
COVID: Coronavirus
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Table 2a. Intraclass correlation coefficient

0.189
0.788

Single measures

Average measures

95% confidence interval

Intraclass correlation®

Lower bound  Upper bound Value df1 df2 Sig
0.173 0.205 4.718 1215 18225 0
0.77 0.805 4718 1215 18225 0

F test with true value 0

Intraclass correlation®

Single measures 0.168

0.763

Average measures

95% confidence interval

F test with true value 0

Table 2b. Intraclass correlation coefficient

Lower bound Upper bound Value df1 df2 Sig
0.14 0.201 4.224 299 4485 0
0.722 0.801 4.224 299 4485 0

Table 3. Distribution of scale scores expressing the participants’ own social life and view of the profession at the onset and at the end

of the first year of the pandemic

Category

Individual fear

Professional ethical behavior

Meeting physical needs

Trust in the team in the work environment
Confidence in institution-infrastructure support

Professional satisfaction

At the onset of the pandemic

Mean * standard deviation (min-max)
5.17£2.11 (2-10)
6.74+1.89 (2-10)
6.28+2.10 (2-10)
6.07+1.92 (2-10)
6.20+1.60 (3-10)
11.76£3.19 (4-20)

5.76+2.05 (2-10)
48.00+9.90 (21-79)

The impact of working conditions on family life

The total score of the scale

Scale score

In the first year of the pandemic p
Mean * standard deviation (min-max)

4.90+2.06 (2-10) 0.216
6.88+1.81 (2-10) 0.260
5.89+2.16 (2-10) 0.004
5.31+1.55 (2-10) <0.001
4.23+1.80 (2-10) <0.001
12.94+2.65 (8-19) <0.001
4.61+1.77 (2-10) <0.001
44.79+8.98 (24-71) <0.001

routes, lethality, treatment, and prevention of the disease.
Under these circumstances, the fear score measured at
baseline was moderate, slightly higher than that determined
in the first year, but did not show any significant difference.
This can be explained by the practical experience gained
with patients and the increase in scientific elucidating data
over time. The fact that the decrease in fear did not show a
significant difference at the end of the first year might be due
to the intensity and the fact that the threat of fatal disease
has not yet disappeared.

In our study, the views of HPs regarding professional ethical
behavior were similar at the end of the first year compared
to the onset of the pandemic, the mean scores they obtained
from this category were almost the same in both periods,
and their mean ethical behavior scores were above the middle
level according to the scale dimension. In the literature, it is
suggested that in the display of ethical behavior in critical times,
the adequacy of resources and the perception of combating
a deadly disease, as well as the contamination concerns of
HPs with their families, might be determining factors.>™
It has been underscored that ethical behavior anxiety of
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healthcare workers may increase, particularly in countries
where the question of “who needs critical care more” has
to come to the fore in this pandemic.®'° It is stated that at
the onset of the pandemic, the videos of patients appearing
on social media, begging for help, healthcare workers are
being attacked by patients’ relatives, and being described as
“heroes” just because they are doing their job, can contribute
to this chaos, and that cultural differences might also play a
role in the process.*"

In our study, based on the results of the first period,
professional ethical behavior scores increased with advancing
age and increasing professional experience. Ethical behavior
scores were higher for those who were married, had
children, and those working in COVID services. It can
be explained by the contribution of the positive support
created by professional experience and familial integrity.
Likewise, the professional ethical thoughts of the HPs, who
continued to live with the family, were similar in the second
period. In this study, which is based on the self-assessment
of HPs, the fact that HP in Turkey uphold their professional
principles in the extraordinary circumstances of the pandemic
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Table 5. Multiple logistic regression analysis of the relationship between the scale total and sub-domains scores of healthcare professionals

and their socio-demographic characteristics

Scale score X socio-demographic characteristics B

The total score of the scale

<6/year professional experience -0.823
Individual fear of getting sick

Presence of individuals aged >60 years living together 0.591

Status of having children 0.531

Professional ethical behavior

Female gender 0.430
Assistant + general practitioner 0.500
Working in public institutions 0.417
Working in emergency services 0.284
Status of meeting physical needs

Paramedic + nurse -0.376
Assistant + general practitioner -0.431
Working in public institutions -0.549
Status of trusting the work team

Working in cities where COVID is common -0.719
Living with family and children 1.582
Confidence in institution-infrastructure support

Living with family and children -0.595
Working in public institutions -0.529
Working in emergency services -0.277
Professional satisfaction

Female gender -0.340
Specialist/minor specialist physician 0.768
<6/year professional experience -0.301
The impact of working conditions on family life

Female gender -0.499

Cl: Confidence interval, COVID: Coronavirus, S.E.: Standard error

95% Cl for Exp(B)

S.E Wald df p Exp(B)

Lower Upper
0.338 5.921 1 0.015 0.439 0.226 0.852
0.179 10.957 1 0.001 1.806 1.273 2.563
0.197 7.280 1 0.007 1.701 1.156 2.502
0.133 10.442 1 0.001 1.537 1.184 1.995
0.164 9.320 1 0.002 1.648 1.196 2.272
0.141 8.742 1 0.003 1.517 1.151 1.999
0.136 4.375 1 0.036 1.329 1.018 1.734
0.176 4.555 1 0.033 0.686 0.486 0.970
0.167 6.662 1 0.010 0.650 0.468 0.901
0.144 14.446 1 0.000 0.578 0.435 0.767
0.227 10.049 1 0.002 0.487 0.312 0.760
0.177 79.802 1 0.000 4.862 3.437 6.879
0.170 12.273 1 0.000 0.551 0.395 0.769
0.153 12.021 1 0.001 0.589 0.437 0.795
0.143 3.747 1 0.053 0.758 0.573 1.003
0.139 5.969 1 0.015 0.712 0.542 0.935
0.339 5.139 1 0.023 2.156 1.110 4.189
0.143 4.391 1 0.036 0.740 0.559 0.981
0.147 11.485 1 0.001 0.607 0.455 0.810

in both periods can also be explained by the intense feeling
of empathy experienced during this challenging period. On
the other hand, in both periods, long working hours, which
reduced physical and psychological tolerance, adversely
impacted professional ethical thinking.

In our study, the mean scores of HPs in meeting their physical
needs at the end of the first year compared to the onset of
the pandemic were significantly lower. Employees thought
they were in more distress. Of the participants, the assistant
physicians, who were generally at the forefront of the
pandemic conditions, were younger, had less experience in
the profession, had long working hours and worked at the
university hospital, thought that they could not meet their
physical needs adequately in both periods of the study. This
can be explained by the fact that the number of patients in
our study increased throughout the pandemic, as well as by
the long working hours and working in more than one service
associated with a higher rate of COVID. Similarly, it has been
emphasized in the literature that the main concern of HPs is
the lack of meeting their physical needs."’

Patient care and treatment services are basically provided
in institutional integrity. The systematic functioning of the
process, staff, and material management should always be

patient-oriented. In crises such as outbreaks, institutions are
responsible for eliminating all disruptions, arranging team
and equipment needs, optimal personnel management
for patients and healthcare workers, and taking necessary
precautions.® At the end of the first year of the pandemic, the
mean score of HPs in the categories of trusting the team in
the working environment and the support of the institution
they work for in terms of opportunities, working conditions,
and infrastructure was significantly lower compared to the
mean score obtained at the onset of the pandemic. This
might be associated with the possible burnout due to the
increased workload of HPs, whose positive thoughts on ethical
behavior did not differ throughout the pandemic. Because the
institutions were applying a flexible working schedule at the
onset of the pandemic, they switched to working with less
leave and for longer periods to meet the workload created
by the increasing patient admissions during pandemic course.
In support of this finding, in the second period of our study,
participants were working in more than one ward with a
higher percentage of working days and hours. Besides, due to
the illness of an HP in a team, they had to stay in quarantine
causing a decrease in the number of active personnel.
Throughout the pandemic, the feeling of loneliness of HPs
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may have deepened with the contribution of weariness,
restriction of life, increased frequency of encountering mortal
situations, and changes and challenges in working conditions.

Nonetheless, despite all the drawbacks, HPs were significantly
more satisfied with their jobs at the end of the first year than
at the beginning of the pandemic. In both periods, those who
were older and had a longer professional life (>20 years), had
shorter working hours and were more satisfied with being
a member of this occupational group. This situation can be
explained by the feeling of trust that experience gives and
the happiness of being able to touch lives despite all the risks.

Participants believed that working conditions during the
pandemic had a more adverse impact on their family life at
the end of the first year than at the beginning. As reported
in the literature that the family life of HPs is adversely
affected during outbreaks.'>'* Although the rate of those
living separately from their families and children during the
pandemic course is fewer in our study, the necessity to work
more frequently and with longer working hours due to the
increasing workload throughout the pandemic may cause HPs
to spend less time with their families and affect their familial
social life.

When logistic regression analysis was conducted on all
participants in our study, it was found that the total scores
of the scale, which represents the self-evaluation of the
HPs under pandemic conditions and their perspectives on
their profession and social life, were significantly negatively
correlated with being at the beginning of their profession
during the period of the pandemic. This group, which
admitted patients on the front line and intensively during
the pandemic, also felt inexperienced in their profession and
considered that their social lives were adversely impacted.

HPs who have children and live with the elderly at home
were more afraid of getting sick and infecting them and their
relatives. Likewise, it has been revealed in the literature that
being a woman, being married, having children, and working
as a nurse have a greater impact on the fear and anxiety of
getting sick and being contagious.'#6#1516

The ethical behavior score in the profession was positively
correlated and significantly higher among those working
in public hospitals and emergency services, residents and
general practitioners and females. This can be interpreted as
a sign that the group, which has intense contact with patients
in the continuation of medical service during the pandemic,
continues to adhere to ethical principles.

Of the professional groups included in the study, assistants,
general practitioners, paramedics, nurses, and those working
in public institutions, those who met pandemic patients
more frequently had significantly lower scores in meeting
their physical needs. This outcome might be arising from the
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adverse impact of the increased burden of work.

Living in metropolitans, where admissions due to COVID-19
were high, and working in government institutions and
emergency services were found to be significantly and
negatively correlated with the scores of trusting institution
infrastructure and work team. This can be explained by
the potential increased workload and the inability to meet
physical needs. On the other hand, living with his family and
children was significantly positively correlated with the score
of trust in the team in the work environment. This situation
might be indicating the positive contribution of family support
to the HPs.

The occupational satisfaction score was significantly negatively
correlated with being a woman and having less experience in
the profession. This might be due to the cumulative effect
of increased workload as well as domestic responsibilities
of women. It indicates that the health worker, who is at the
beginning of her profession and has shouldered the heavy
pandemic burden, might be questioning this situation and
the professional alternatives. Similar to the category of
occupational satisfaction, being a woman showed a negative
correlation in the category of the effect of working conditions
on family life.

Study Limititations

The main limitation of this study is that only 126 employees
participated in both stages, since not all of the HP who
participated in the study at the first stage could be reached.

Conclusion

The study reveals a profile of healthcare staff who maintain
their professional ethical behaviors, are satisfied with their
profession and can tolerate the impact of working conditions
on family order, despite the drawbacks of the ongoing fear of
getting sick during the pandemic in Turkey.
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Abstract

Introduction: The choice of anticoagulation in continuous renal
replacement therapy (CRRT) is very important for circuit life and
bleeding complications. The primary outcome of our study was
circuit lifespan. Secondary outcomes, we aimed to identify metabolic
complications.

Methods: This retrospective study was conducted in our pediatric
intensive care unit between November 2019 and March 2021.

Results: The study included 35 patients, 19 with regional citrate
anticoagulation (RCA) and 16 with heparin anticoagulation (HA).
The patient’s pediatric risk of mortality Ill score was similar in both
groups (p=0.76); also, p-SOFA score was higher in the RCA group
and was significant [(HA: 6.43+5.24, RCA: 10.21£3.96, p=0.024)].
100 hemofilter were used in all therapies (total CRRT times 4115.50
h), 43 in HA and 57 in the RCA group. Median circuit life and total
CRRT duration were longer for RCA [(33.0; 3.0-168.0) (30.5; 9.0-
520.0) (14.0; 0.75-285.0) (94.0; 11.0-394.0) (p=0.043\0.021)] than
for HA. Hypocalcemia was detected 9/19 in the RCA and 4/16 in
the HA (p=0.021). HA was preferred in 3 patients and RCA in 4
patients who needed ECMO simultaneously with CRRT. The most
common reason for circuit change in RCA groups is patient-related
and clotting in the heparin group. Mortality rates were not the same
in both groups (p=0.012).

Conclusion: Citrate 18/0 has better safety and efficacy with a long
filter life and easily manageable systemic complications. In addition,
anticoagulation with RCA may be preferred in patients monitored
with ECMO and in need of CRRT.

Keywords: Heparin, regional citrate anticoagulation, citrate 18/0,
continuous renal replacement therapy, pediatric intensive care unit

Giris: Surekli renal replasman tedavisinde (CRRT) antikoagtlasyon
secimi devre dmrl ve kanama komplikasyonlari icin cok énemlidir.
Calismamizin  birincil sonucu devre &mri idi. ikincil sonular,
metabolik komplikasyonlari belirlemeyi amacladik.

Yontemler: Bu geriye donik calisma, Kasim 2019-Mart 2021
tarihleri arasinda cocuk yogun bakim tnitemizde yapilmistir.

Bulgular: Calismaya 19'u bdlgesel sitrat antikoagllasyon (RCA) ve
16'sl heparin antikoagllasyonlu (HA) olmak Uzere 35 hasta dahil
edildi. Hastanin ¢ocuk 6lum riski Il skoru her iki grupta da benzerdi
(p=0,76); SOFA puanlari da benzer degildi [(HA: 6,43+5,24, RCA:
10,21£3,96, p=0,024)]. Toplam CRRT stresi 4115,50 saat idi. HA
grubunda 43 ve RCA grubunda 57 olmak Gzere toplam 100 hemofiltre
seti kullanildi. HA grubuna gore; medyan devre Omri ve toplam
CRRT suresi RCA grubunda daha uzundu [(33,0; 3,0-168,0) (30,5;
9,0-520,0) (14,0; 0,75-285,0) (94,0; 11,0-394,0) (p=0,043\0,021)].
Hipokalsemi RCA grubunda daha fazla idi [RCA: 9/19, HA: 4/16
(p=0,021)]. CRRT ile es zamanli ECMO ihtiyaci olan 3 hastada HA, 4
hastada RCA tercih edildi. RCA gruplarinda devre degisikliginin en sik
nedeni hasta kaynakli iken heparin grubunda pihtilasmadir. Mortalite
oranlari her iki grupta da ayni degildi (p=0,012).

Sonug: Sitrat 18/0, uzun filtre émri ve kolayca yonetilebilen
sistemik komplikasyonlar ile daha iyi glvenlik ve etkinlige sahiptir.
Ayrica ECMO ile izlenen ve CRRT ihtiyaci olan hastalarda RCA ile
antikoagulasyon tercih edilebilir.

Anahtar Kelimeler: Heparin, bdlgesel sitrat antikoagtlasyon, sitrat
18/0, slrekli renal replasman tedavisi, cocuk yogun bakim Unitesi
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Introduction

Continuous renal replacement therapies (CRRT) are frequently
used in pediatric intensive care units (PICUs). In particular,
acute kidney injury, volume overload and multiple organ failure
are the most important causes. It has both essential and
widespread as well as technical and management difficulties. It
has hardly been performed in small children, especially severe
clinical status and multi-organ failure due to vascular access
and anticoagulation difficulties. In CRRT, anticoagulation is
crucial for circuit lifespan and bleeding complications. Circuit
runtime is key to the efficacy of treatment.” Systemic heparin
anticoagulation (HA) is the traditional method because it
is cheap and has much experience. However, HA increases
bleeding and may cause heparin-induced thrombocytopenia
(HIT).2 Regional citrate anticoagulation (RCA) is an alternative
method. Anticoagulation in the RCA is limited to the
extracorporeal circuit. This makes RCA a good option in
patients at risk of bleeding and in HIT. Moreover, evidence
suggests that RCA extends filter lifespan.3®

Few studies compared heparin and citrate efficacy and side
effects in children on CRRT” We used prismocitrate 18\0
(Baxter, US®) because, in the literature, there are few studies
about prismicitrate 18\0. This study aims to compare the
effectiveness of HA and RCA to circuit lifespan, metabolic
complications, bleeding, and outcomes in critically ill children
on CRRT in our PICU.

Materials and Methods

The study was retrospectively planned and was conducted
in our PICU between November 2019 and March 2021.
Demographic information, pediatric risk of mortality Ill (PRISM
1) scores, pediatric sequential organ failure assessment
(pSOFA) score, indication for CRRT, risk factors of acute
kidney injury, CRRT modality (CVVH, CVVHD, CVVHDF) were
recorded. We accepted the indication of CRRT as acute kidney
injury, fluid overload (FO), electrolyte abnormalities, metabolic
acidosis, multi-organ failure, poisoning.

Prismaflex (Baxter, USA) device was used. Hemodialysis
catheters between 7F and 12F were preferred based on the
age and weight of the child. We preferred that extracorporeal
membrane oxygenation (ECMO) circuit connection be used if
the patient was under ECMO running. We inserted different
central venous catheters for other therapies with or without
ECMO patients.

HF 20, M 60, M 100 membranes were used for CRRT circuit.
The priming solution selection was based on clinical status,
weight and hemoglobin value. For 10 kilograms and below,
packed red cells were preferred. Up to 10 kilograms and in
circulatory failure, 5% albumin was used. Normal saline was

used in non-decompensated patients and patients over 10
kilograms.

We used for anticoagulation heparin or citrate for hemofilter
lifespan prolongation. In our PICU, we prefer RCA for
patients whom bleeding risks such as thrombocytopenia
(<150.000/mm?3) and coagulation troubles. Heparin is chosen
in patients with relatively stable and without bleeding risks
such as poisoning and inborn metabolic disease crises.
Inpatient heparin is preferred for anticoagulation; we also
used activated partial thromboplastin time (aPTT) value and
activated clotting time (ACT) for effectiveness evaluation. HA
group, the patient received an initial intravenous bolus of
unfractionated heparin at doses ranging from 20 to 30 1U/
kg body weight. This was followed by infusion at a rate of 10
IU/kg/hour. During the procedure, a post-filter ACT of 180
to 220 seconds and aPTT values of 60 to 80 seconds were
targeted. MultiBic potassium-free (Fresenius, Germany) was
preferred as a dialysate and replacement fluid. Prismocitrare
18/0 (Baxter, USA) solutions were used in the citrate group.
The initial citrate infusion rate (mL/h) was determined based
on blood flow (Qbx1.6 mL/h). The flow rate was adjusted
so that the target postfilter (venous port) ionized calcium
concentration was between 0.25 and 0.35 mmol/L. The
systemic ionized calcium concentration was targeted at 1.0 to
1.2 mmol/L, and a calcium gluconate infusion (10% calcium
gluconate with 5% glucose-0.1 mmol/mL) was administered
through the return line of the circuit to maintain it in this range.
The citrate effect was neutralized using a continuous calcium
infusion. lonized calcium values were monitored pre and
post filtration. Arterial blood gases were closely monitored to
determine the acid-base status. Metabolic acidosis with total
calcium/ionized calcium =2.5 for more than 48 hours and high
anion gap is characterized by citrate accumulation CA). The
primary outcome of our study was circuit lifespan. Secondary
outcomes, we aimed to identify metabolic complications.
Clinical complications (bleeding, hemodynamic instability,
HIT) and metabolic complications including hypocalcemia
(total calcium level <9 mg\dL), hypercalcemia (iCa++>1.25
mmol\L), metabolic acidosis [pH<7.35 or base excess (BE) <-3],
metabolic alkalosis (pH>7.45 or BE>+3) and citrate toxicity
were noted. HIT diagnostic criteria are shown in Figure 1.7
The Ankara University Ethics Committee approved the study
(number: 16-441-21).

Statistical Analysis

Statistical Package for Social Sciences (SPSS version 26.0 for
Windows, Chicago, IL) was used. Groups were compared
using the independent-samples Student's t-test, Mann-
Whitney U, chi-squared tests where appropriate. P<0.05 was
considered statistically significant.
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4 Ts score for estimating the pretest probability of heparin-induced
thrombocytopenia (HIT)
4 Ts score parameters:
Thrombocytopenia:

® PLT decrease >50% AND nadir =20,000/microL AND no surgery within 2 points
preceding 3 days

= PLT decrease >50% BUT surgery within preceding 3 days OR any 1 point
combination of PLT fall and nadir that does not fit criteria for 2 or 0 points
(eg. 30 to 50% fall or nadir 10,000 to 19,000/microL)

® PLT decrease <30% OR nadir <10,000/microL 0 points

Timing of onset after heparin exposure:
= 5to 10 days OR 1 day if exposure within past 5 to 30 days 2 points

= Probable 5 to 10 days (eg, missing PLT counts) OR >10 days OR <1 day 1 point
if exposure within past 31 to 100 days

= <4 days without exposure within past 100 days 0 points
Thrombosis or other clinical sequelae:

= Confirmed new thrombosis, skin necrosis, anaphylactoid reaction, or 2 points
adrenal hemorrhage

= Suspected, progressive, or recurrent thrombosis, skin erythema 1 point

= None 0 points

Other cause for thrombocytopenia:

= None 2 points
= Possible (eg, sepsis) 1 point
= Probable (eg, DIC, medication, within 72 hours of surgery) 0 points

Interpretation:
0 to 3 points - Low probability (<1%)
4 to 5 points - Intermediate probability (approximately 10%)
6 to 8 points - High probability (approximately 50%)
HIT is a clinical and laboratory diagnosis, and this score is not intended to take the place of clinical

judgment by a clinician with experience in diagnosing and managing HIT, Refer to UpToDate for details
of the evaluation.

PLT: platelet; DIC: disseminated intravascular coagulation.

Figure 1. 4 Ts score for estimating the pretest probability of heparin-induced
thrombocytopenia (HIT)

Results

Between the dates included in the study, 94 patients were
hospitalized in the PICU and 35 (3.8%) required CRRT.
Citrate was preferred for anticoagulation in 19 patients
and heparin in 16 patients. Twelve (34.3%) patients were
female. The mean age was 52.84 months in the HA group
and 94.16 months in the RCA group (p=0.96). Also, there
was a significant difference between the pSOFA scores as
6.43+5.24 in HA 10.21£3.96 in RCA groups (p=0.024) and
PRISM Il scores were similar in both groups (p=0.76). The
most frequent reason for the need for dialysis was acute
metabolic disease attack in heparin group and FO in citrate
group. Other indications were hyperammonemia, electrolyte
imbalance, acute renal failure, and metabolic acidosis. There
was a significant difference in mortality rates between the
groups [heparin groups 7/16 (20%) vs. citrate groups 9/19
(45.7%), p=0.012)]. There was no significant difference
between the demographic and clinical characteristics of the
patients for both groups (Table 1). One hundred hemofilter
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Figure 2. Frequency of metabolic complications

were used in all therapies (total CRRT times 4115,50 h), 43 in
the heparin group and 57 in the citrate group. Median circuit
lifetime and total CRRT duration was significantly longer
for RCA [(33.0; 3.0-168.0), 30.5; (9.0-520.0)] than for HA
(14.0; 0.75-285.0) (94.0; 11.0-394.0) (p=0.043\0.021). CRRT
characteristics of patients for both groups are given in Table 2.

Blood parameters before CRRT were similar for both groups.
Patients were assessed for side effects developed during
CRRT (with a blood sample taken 1, 3, 7, 14 days after CRRT
initiation). The frequency of metabolic complications is shown
in Figure 2. Hypocalcemia was detected 47.3% (n=9/19) in
the RCA and 25% (n=4/16) in the HA (p=0.021). In the RCA
group, eight patients (22.8%, n=8/35) and in HA group 4
patients (11.4%, n=4/35) had an increased liver transaminase
enzyme during CRRT. There was no difference inincreased liver
transaminase enzyme between the two groups (p=0.365).

Only two patients who had citrate toxicity in citrate groups
were continued with heparin. In the heparin group, one
patient had HIT.

Twenty-eight children  (80%) were under mechanical
ventilation at the initiation of CRRT. PEX was applied to 17
children with CRRT (48%). HA and RCA were used 3 and 4
patients who had undergone ECMO running together with
CRRT. In the HA group, the mean aPTT value of patients
on ECMO was 34.1+8.5, and the mean aPTT value of
patients who were not on ECMO was 35.5+9.7. There was
no significant difference found (p=0.73). In the HA group,
bleeding occurred in a patient on ECMO running. There was
no significant difference in total CRRT duration (p=0.724),
median circuit lifetime (p=0.480), and the number of filters per
patient on ECMO (p=0.711) with respect to anticoagulation
modality Table 3. There was no significant difference between
the two anticoagulation protocols in reasons for circuit failure.
In ECMO patients, the most common cause of circuit change
in RCA groups is the patient source, and in the heparin groups
are clotting Table 2.
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Table 1. The demographic and clinical characteristics of patients

Heparin (n=16) Citrate (n=19) p*
Age (months) (mean + SD) 52.84+67.38 94.16+74.09 0.96
Sex 0.288
Male, n (%) 4(11.4%) 8(22.9%)
Female, n (%) 12 (34.3%) 11 (31.4%)
Weight (kg) (mean * SD) 15.06£12.39 21.89£15.02 0.15
PRISM IlI, (mean * SD) 16.1£14.83 19.8£10.9 0.76
PSOFA score 6.43+5.24 10.21+3.96 0.024
Size
5F n (%) 1(2.9%) 0 (0%)
7E n (%) 6 (17.1%) 5(14.3%) 0574
8-12F n (%) 6 (17.1%) 10 (28.6%) '
ECMO circuit connection, n (%) 3(8.6%) 4 (11.4%)
Length of stay of PICU (days), (mean * SD) 15.13+£14.09 18.47+£16.36 0.52
Mechanical ventilation, (n), (%) 10 (62.5) 18 (94.7) 0.701
Mechanical ventilation (days), (mean  SD) 18.10+10.56 18.56+16.34 0.21
Mortality, n (%) 7 (20%) 16 (45.7%) 0.012
VIS* 60.0 (20-140) 60.0 (10-275) 0.54
Before CRRT, (mean)
WBC * (mean * SD) 13533,38+5.731,94 14682,11+£14018,74 0.76
Hemoglobin, (median) 9.4(7.2-12.6) 9.1(5.7-12.4) 0.707
Platelet count, (median) 276000 (41000-706000) 122000 (24000-532000) 0.145
aPTT, (median) 36.4 (30.4-59.6) 33.0 (24.7-58.0) 0.385
PT, (median) 15.9 (11.4-27.8) 15.0 (12.1-67.2) 0.806
INR, (median) 1.5(1.04-2.39) 1.33(1.02-5.89) 0.659
Fibrinogen, (median) 2.39 (0.85-6.89) 2.99 (1.07-4,60) 0.531
BUN (mean) 19.47£16.77 38.96+23.38 0.09
Creatinine (mean) 0.68 (0.18-3.75) 0.89 (0.22-2.41) 0.728
Potassium (mean) 4.02+0.66 3.88+1.08 0.63
Sodium (mean) 142.19+7.82 140.63+10.5 0.62
Albumin (mean) 32.54+6.92 31.01+4.76 0.94
ALT (mean) 218.67+510.35 156.16+380.65 0.685
AST (mean) 295.53+866.86 352.26+914.57 0.855
ALT (during CRRT) 239.33+518.134 229.94+432.647 0.955
AST (during CRRT) 758.33+1521.342 876.44+1984.94 0.852
Indication of CRRT
Fluid overload, n (%) 4(11.4) 10 (28.6)
Acute renal failure, n (%) 3(8.6) 5(14.3)
Electrolyte imbalance, n (%) 1(2.9) 1(2.9) 0.163
Metabolic acidosis, n (%) 1(2.9) 2 (5.7)
Acute attacks of inborn metabolic disease, n (%) 5(14.3) 1(2.9)
Hyperammonemia, n (%) 2(5.7) 0(0)
VIS: Vasoactive inotrop score, BUN: Blood urea nitrogen, WBC: White blood cell, aPTT: Activated partial thromboplastin time, PT: Protrombin time, INR: International normalized
ratio, *p<0.05 was accepted statistically significant. Values represent as median (min-max); values represent as number (percentages); “+" indicate values as mean + SD, SD:
Standard deviation, CRRT: Continuous renal replacement therapy, AST: Aspartate aminotransferase, ALT: Alanine aminotransferase, PICU: Pediatric intensive care unit

There were eight patients whose anticoagulation choices Discussion

changed during the procedure. Because of the bleeding that

developed in 4 of these patients, heparin was switched to In CRRT, anticoagulation is essential for circuit lifespan and
citrate. In 2 of these patients, citrate was switched from
citrate to heparin due to hypocalcemia and citrate toxicity. heparin and citrate anticoagulation in the pediatric population

on CRRT. A retrospective study by Sik et al.* in critically ill

is related to bleeding complications. Few studies compare

These values are presented in Table 4.
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Table 2. Properties of CRRT in both groups and reasons for circuit failure

Heparin (n=16) Citrate (n=19) p*

Total CRRT duration (hour), median 30.5 (9.0-520.0) 94.0 (11.0-394.0) 0.021
Median circuit lifetime (hour), median 14.00 (0.75-285.0) 33.0(3.0-168.0) 0.043
Number of filters per patient, median 2.5(1.0-8.0) 2.0 (1.0-8.0) 0.745
Blood flow rate, median 60.0 (40.0-350.0) 100.0 (40.0-200.0) 0.152
Dialysate flow (ml\H), median 775 (300-1500) 850 (300-2100) 0.690
Citrate dose (Mmol\L), median 511.7

Calcium rate (Mmol\L), median 37.08

Clotting, n (%) 9(25.7) 12 (34.2) 0.678
Technical reason, n (%) 4(11.4) 3(8.5) 0.49
Patient related causes (mortality, for radiology etc..), n (%) 8(22.8) 14 (40) 0.148
Input negative alarms, n (%) 2 (5.7) 5(14.2) 0.349

Values represent as median (min-max), *p<0.05 was accepted statistically significant, CRRT: Continuous renal replacement therapy

Table 3. Properties of CRRT in ECMO and non-ECMO groups

ECMO (n=7) (r:&r;-slicmo p* ECMO-HA (n=3) ECMO-RCA (n=4) p*
Gy i, (e, meslen (17628.i?-520.0) ?96.5393‘0) DS (1732?8520.0) (285(?5294.0) B
Circuit lifetime, (hour), median ?79@285.0) (251';)57720) 0.009 (37().£285.0) (15()75.5168.0) 0.480
Filters per patient, (hour), median (31.90—8.0) (21l(.)0—8.0) 1.0 (31'.00_3.0) (21l.50—8.0) 0.711

Values represent as median (min-max), *p<0.05 was accepted statistically significant, CRRT: Continuous renal replacement therapy, ECMO: Extracorporeal membrane oxygenation,

HA: Heparin anticoagulation, RCA: Regional citrate anticoagulation

Table 4. Anticoagulation switches for any cause

Heparin to citrate (n=4)
8.5 (8.0-9.0)

31000 (12000-50000)
42.0 (38.0-46.6)

Hemoglobin, (median)
Trombosit, (median)
aPTT, (median)

PT, (median) 22.5(15.9-29.1)
INR, (median) 2.05(1.39-2.71)
Fibrinogen, (median) 3.75(3.72-3.78)

Values represent as median (min-max)

Citrate to heparin (n=2) p*
9.7 (9.0-10.1) 0.468
45000 (33000-78000) 1.0
35.7 (30.0-41.2) 1.0
13.6 (12.4-27.8) 0.248
1.16 (1.03-2.39) 0.245
1.59 (0.85-2.63) 0.06

aPTT: Activated partial thromboplastin time, PT: Protrombin time, INR: International normalized ratio

children compared RCA versus HA. In this study, filter lifetime
was reported to be significantly higher in RCA, with 12.75
hours (IQR: 40-70). In another study, the median half-life for
citrate was 17 hours higher than for heparin.> An another
study,® they were used only prismocitrate 18/0 and reported
circuit lifetime was higher in RCA than in HA (p=0.030). In a
study in 59 adult patients was used 10\2 formulation in 28
patients and 18\0 formulation in 31 patients and reported
median circuit lifetime was higher in 18\0 formulation than in
10\2 formulation (p=0.001). In our study, similar to pediatric
studies in the literature, it was shown that the filter lifetime
longer in CRRT performed with RCA. Long filter life decreases
the possibility of blood loss and hemodynamic instability
during circuit replacement.? This is important for the risk of
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bradykinin release syndrome and in children with low blood
volume.'® The longer median circuit lifetime demonstrated in
these studies proves the advantages of RCA. However, our
study was retrospective and was not double-blind and stratified
according to the clinical condition of the patients, which was
a major concern when interpreting the results. We choose
citrate in case of bleeding risk such as thrombocytopenia. This
may cause less clotting in the circuit.

The most important metabolic complication associated with
citrate is metabolic alkalosis due to citrate metabolism; a
multicenter study by Bunchman et al."'? reported metabolic
alkalosis of 11% in patients. Another study by Sik et al.*
showed that metabolic alkalosis was detected 7.01% in the
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citrate group. A retrospective review used only prismocitrate
18/0 of 30 critically ill children® metabolic alkalosis observed
only in four cases (25%). We used prismocitrate 18\0 in
the RCA groups due to problems associated with the use
of prismocitrate 10/2 solution, such as hypomagnesemia,
hypophosphatemia and the need for additional bicarbonate
infusion. However, we reported that the rate of metabolic
alkalosis with RCA was 21% higher than literature and similar
to that reported by Soltysiak et al.® When we notified citrate-
induced metabolic alkalosis, we increased the dialysis flow
rate or decreased citrate flow rate and observed a high Ca++
level in the extracorporeal circuit.

The most commonly reported metabolic side effect of
citrate is hypocalcemia as it affects cardiac contractility; we
reported 47.3% hypocalcemia in the citrate group and 25%
in the heparin group (p=0.021). Soltysiak et al.® reported
a similar rate of hypocalcemia in the citrate group with
43.76%. Sik et al.* reported a hypocalcemia rate of 12.28%
in the citrate group. In our study, the lowest calcium value
was 0.45 mmol/L in a patient undergoing RCA. This value
was immediately corrected by calcium reinfusion through a
line and no cardiac dysrhythmia due to hypocalcemia was
observed. Hypercalcemia was reported in 16.6% in the
RCA group and 4.1% in the HA-CRRT group. The maximum
systemic Ca++ value in the RCA group was 1.41 mmol\L. In
our opinion, the main cause of hypercalcemia was due to
additional calcium infusion and it is essential to control the
composition and infusion rate of all extra fluids such as total
parenteral nutrition in the management of hypercalcemia.
The electrolyte balance of patients is affected by multiple
factors and close follow-up is essential.

HA may increase the risk of bleeding in the critically ill
pediatric patient group. Eleven retrospective and prospective
observational studies compared the two anticoagulation
options for bleeding and found that RCA was safer.”®'> RCA
has been shown to reduce the risk of bleeding with a risk
ratio of 0.28 (95% Cl: 0.15 to 0.50),” and there are studies
showing a significant difference between the two groups®'
and Liao et al.” reported a similar finding in a meta-analysis.
In our study, hemorrhagic complications developed in two
patients in the HA group and one patient in the RCA group.
Especially when performing HA in patients at risk of bleeding,
for example in cardiac patients, the heparin dose should be
kept comparatively lower to reduce the risk of bleeding. In
the heparin group, one patient had HIT and was continued
with citrate.

The mortality rate was higher in the citrate group (p=0.012).
The pSOFA scores of the patients in the citrate group were
also high during their hospitalization (p=0.024). Sik et al.
reported that both groups’ mortality rates and PRISM scores

were similar (p=0.954 and p=0.725). Another study reported
mortality rates in the heparin group 25% and the RCA group
25% (p=1.00).> To date, there is no safe result that heparin
reduces mortality because most studies have included very
small groups of patients. In addition, Liao et al.’®'® found the
mortality rate to be similar in the two groups in their meta-
analysis for adult patients.

Our study, unlike the literature, can be explained by the high
mortality rate in the citrate group, high pSOFA score, and the
presence of a patient group, most of whom had bleeding
diathesis and multiorgan failure.

We also included patients in need of ECMO in our
study. In a study in adult patients, RCA was also used
in CRRT cycles in ARDS patients supported with ECMO
and treated with HA and analyzed retrospectively. It
was reported that the coagulation rate in the CRRT cycle
was significantly higher in the HA group (p<0.001).192
We found that the median circuit duration was longer in the
ECMO group than in the non-ECMO group with a difference
of 56 hours, but there was no significant difference in CRRT
duration (p=0.724).

Our study has several limitations. First, the patient number
is small. Second, retrospective. However, the superiorities of
our study are that we were used only prismocitrate 18\0 for
RCA, and we preferred a single CRRT modality (CVVHD), and
the second advantage is notified count patients underwent
ECMO running.

Conclusion

RCA is a safe and effective method of anticoagulation for
CRRT in children as it has no frequent and severe systemic
complication; it may be more effective than systemic HA
in prolonging the hemofilter lifespan. Citrate is an available
and good choice for CRRT. It causes minimal metabolic and
electrolyte abnormality that can be easily resolved with
good monitoring and interventions. RCA-CRRT in patients
followed up with ECMO circuit is possible, safe and effective
anticoagulation method.
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Important Points of Diagnosis and Treatment Strategy of
Intraperitoneal Bladder Perforation due to Blunt Pelvic Trauma in
a Pediatric Case

Pediyatrik Bir Olguda Kiint Pelvik Travmaya Bagli Intraperitoneal Mesane Perforasyonunun
Tani ve Tedavi Stratejisinde Onemli Noktalar
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Abstract

Intraperitoneal bladder perforation is a vital condition that is
characterized by perforation of the bladder into the intra-abdominal
area. It can lead to severe peritonitis and a delayed diagnosis can
be life-threatening. Bladder perforations are occurred by high-
energy blunt trauma that disrupts the bony pelvis, direct blow
to a distended bladder, penetrating traumas, urogynecological
interventions, indwelling catheters and iatrogenic causes. A 9-year-
old boy who was involved in a moderate velocity a motor vehicle
accident was referred to our hospital due to pelvic fracture. Primary
assessment of the patient suggested hemodynamic stability without
any signs of peritonitis and/or distention. With this case report,
we aimed to present the clues in the diagnosis of intraperitoneal
bladder perforation and our treatment strategy in cases where the
symptoms and signs are insufficient to show intraperitoneal bladder
perforation.

Keywords: Bladder perforation, pelvic fracture, laparoscopy

intraperitoneal mesane perforasyonu, mesanenin karin ici bdlgeye
perforasyonu ile karakterize yasamsal bir durumdur. Siddetli peritonite
yol acabilir ve gecikmis tani hayati tehdit edici olabilir Mesane
perforasyonlari, kemik pelvisi bozan yiksek enerjili kiint travmalar,
dolu mesaneye direkt darbe, penetran travmalar, Urojinekolojik
girisimler, kalici kateterler ve iyatrojenik nedenlerle olusur. Orta hizli
motorlu trafik kazasi geciren 9 yasinda erkek cocuk pelvis kirg
nedeniyle hastanemize sevk edildi. Birincil degerlendirmede olgu
hemodinamik olarak stabildi, herhangi bir peritonit bulgusu ve/
veya distansiyonu yoktu. Bu olgu sunumu ile semptom ve bulgularin
intraperitoneal mesane perforasyonunu gdstermede yetersiz
kaldigr durumlarda intraperitoneal mesane perforasyonu tanisinin
koyulmasindaki ipuclarini ve tedavi stratejimizi sunmayi amacladik.

Anahtar Kelimeler: Mesane perforasyonu, pelvis kirdi, laparoskopi

Introduction

Bladder perforations are occured by high-energy blunt trauma
that disrupt the bony pelvis, a direct blow to a distended
bladder, penetrating traumas, urogynecological interventions,
indwelling catheters and iatrojenic causes.” In pediatric age
group, it is uncommon, in approximately accounting for
only 0.05-2.0% of all pelvic trauma cases.? Intraperitoneal
perforation of bladder accounts for nearly 17% of the bladder
injuries in children®* and may lead to cause a wide clinical

spectrum such as abdominal pain, gross hematuria, inability to
urinate, infection, peritonitis, sepsis and death.* Computed
tomography (CT) with contrast scan with retrograde
cystography is the most sensitive and specific radiologic

imaging to reveal intraperitoneal bladder perforation.®

Herein, we report a pediatric case with intraperitoneal bladder
perforation due to motor vehicle accident. The main purpose
in this case report to emphasize important and challenging
points of diagnosis and treatment strategy.
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Case Report

A 9-year-old boy who was involved in a moderate velocity
motor vehicle accident was referred to our hospital due to
pelvic fracture after his initial treatment at the 12* hour of
the trauma. Primary assessment of the patient suggested
hemodynamic stability without any signs of peritonitis and
distention. The patient had a 8 FR Foley catheter and urine
output during the follow-up was 1.1 cc/kg/h. While the
patient had gross hematuria upon arrival, the urine gradually
became clear visual appearance. Digital rectal examination
was uneventful. No concomitant rectal injury was detected.

Laboratory results showed increased blood urea nitrogen
(BUN) (21.7 mg/dL) and creatinine (0.8 mg/dL) levels,
leukocystosis  (26.800/uL), thrombocytosis (410.000/uL),
slight anemia (11.7 g/dL) and microscobic hematuria. Plain
radiographs were uneventful except for pelvic fractures
(Figure 1). CT images ruled out thoracic injury or solid organ
pathology and revealed pelvic and paracolic free fluid. The
superior and inferior right pubic ramus and the left iliac wing
were fractured. Hematoma was detected in presacral area.
Bladder perforation could not be ruled out due to presence of
presacral hematoma, persistence of microscopic hematuria,
presence of intraabdominal fluid without any solid organ
injury, and inability to clearly assess the bladder because
of the Foley catheter. CT scan with retrograde cystography
using water-soluble contrast was performed and revealed
intraabdominal contrast extravasation with a 2 mm defect
from the superiolateral aspect of the bladder (Figure 2A).
An orthopedic consultation regarding pelvic fractures was
requested. No surgery was planned by the orthopedics and
immobile follow-up was recommended.

Figure 1. A plain radiograph showing of the superior and inferior right pubic
ramus fracture (arrow)
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Laparoscopy was performed with three 5 mm ports.
Laparoscopic examination of the abdomen revealed
approximately 5 cm perforation at the dome of the bladder
(Figure 2B). The perforation was repaired in two layers using
continuous 3/0 polyglactin (Ethicon, Inc., Somerville, NJ, USA)
for mucosa and water-tight 2/0 polyglactin (Ethicon, Inc.,
Somerville, NJ, USA) for detrussor muscle. The repair was
tested using dilute methylene blue. No extravasation was
observed and no drains were used. Under recommendation
of orthopedics, the patient was kept immobile. Proper
intravenous (V) hydration, IV ampicillin-sulbactam [150 mg/
kg/day ter in die or three times a day (t.i.d.)] and oxybutynin
were given. The follow-up laboratory results showed
normalized BUN and creatinine levels with a normal leukocyte
count. The Foley catheter was removed on day 10 after a
control cystography (Figure 3A, 3B) and the patient was
discharged with no complications. Postoperative first month
control visit was uneventful.

All procedures performed in this study involving human
participants were in accordance with the Declaration of
Helsinki. Written informed consent was obtained from the
patient and parents for publication of this manuscript.

Figure 2. (A) CT-assisted cystography revealed of contrast medium
extravasation from superiolateral aspect of bladder (arrow) (B) Laparoscopic
view of the bladder wall defect (arrow)

CT: Contrast scan

Figure 3. (A) Retrograde cystogram confirmed an intact bladder with no
extravasation (anteroposterior view) (arrow) (B) Lateral view (arrow)
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Discussion

Injury to the urinary bladder is rare, challenging situation for
pediatric emergency specialists and pediatric surgeons due
to controversieries in diagnosis and treatment. Basically, four
types of bladder injuries can be observed, these are bladder
contusion,  extraperitoneal perforation, intraperitoneal
perforation, and combined perforation with extraperitoneal
and intraperitoneal. While extraperitoneal bladder perforation
usually occurs at anterolateral aspect near the bladder neck
related to pelvic fracture, intraperitoneal bladder perforation
occurs via a large horizontal tear in the dome of the full
bladder and is believed to be the result of a blow delivered to
the lower abdomen.’

Clinically, abdominal pain and/or abdominal distention,
hematuria, inability to urinate or no urine output via catheter
are suggestive findings regarding intraperitoneal bladder
perforation. Intraperitoneal bladder perforation and urinary
ascites can lead to severe peritonitis, electrolite imbalance and
acute kidney failure.®® In present case, there was no peritonitis
signs and/or abdominal distension. Throughout the whole
diagnostic process, the urine output was above >1 cc/kg/h
and hematuria was gradually cleared. In laboratory analyzes,
the patient had increased value of BUN and creatinine levels
and microscopic hematuria. When the clinical findings of
the patient were evaluated, although the vital signs were
stable, acute renal failure signs and decreased urine output
that did not improve despite appropriate fluid replacement
and microscopic hematuria were conditions suggestive of
intraperitoneal bladder perforation.

The diagnostic methods for bladder perforation are
conventional cystography or CT-assisted cystography. CT-
assisted cystography with high sensitivity and specificity® has
some advantages that gives valuable information in terms of
showing the perforation area in detail, demonstrating adjacent
and distant organ injuries and determining the perforation
relationship with the surrounding bony tissues. In present
case, the diagnosis of intraperitoneal bladder perforation was
confirmed by CT-assisted cystography. CT-assisted cystography
revealed a perforation area of approximately 2 mm in the
superolateral of the bladder, contrast extravasation from this
localization to the intraabdominal area, and hematoma in the
adjacent presacral area.

In the literature, intraperitoneal bladder perforations are
repaired via laparotomy or laparoscopy.’? Conservative
treatment is also applied in the treatment of intraperitoneal
bladder perforation.® In current case, perforation was
repaired with laparoscopy, which is a minimally invasive
method. During laparoscopy, the perforation area, which
was evaluated as 2 mm radiologically, was detected to be
approximately 5 cm. We think that it is remarkable that

the 2 mm perforation, which encourages the conservative
method, is observed to be quite large during laparoscopy. This
observation indicate us that in case of intraperitoneal injury,
laparoscopy should be performed regardless of radiological
size of defect. Intraperitoneal injuries of the bladder should
be laparoscoically evaluated and repaired. Laparoscopic repair
is a safe method in hemodynamically stable patients with no
significant intraabdominal injuries.

Conclusion

Microscopic hematuria and impaired renal function tests
without abdominal pain or abdominal distension may
indicate intraperitoneal bladder perforation, while clear visual
appearance of urine with a catheter or presence of urine
output may not exclude perforation. CT-assisted cystography
must be performed in the presence of clinical suspicion in
multi trauma patients with pelvic fracture.

Considering the anatomical features of the bladder, it may
be misleading to decide on conservative treatment with
the perforation area evaluated only radiologically, as in our
case. In the presence of intraperitoneal bladder perforation,
laparoscopy should be performed to avoid the morbidity
and mortality caused by intraperitoneal bladder perforation
and to determine the defect size. Laparoscopic repair can
be performed as an effective method in both diagnosis and
treatment.
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A Case with Multiple Systemic Inflammatory Syndrome Presenting
with Acute Appendicitis Symptoms

Akut Apandisit Semptomlari ile Basvuran Coklu Sistemik Enflamatuvar Sendromlu Bir Olgu

©® Ali Korulmazl, ® Sadik Kaya2

IUniversity of Health Sciences Turkey, Kocaeli Derince Training and Research Hospital, Clinic of Pediatric Intensive Care, Kocaeli, Turkey
2Hatay Training and Research Hospital, Clinic of Pediatric Intensive Care, Hatay, Turkey

Abstract

Coronavirus  disease-2019-associated ~ pediatric ~ multisystem
inflammatory disease has been defined as a severe disease that causes
fever, abdominal pain, hypotension, and myocardial dysfunction
in children with severe acute respiratory syndrome-coronavirus-2
infection. However, some multiple systemic inflammatory syndrome
(MIS-C) cases progress to multi-organ failure requiring intensive care
follow-up. In the patient who had severe abdominal pain, vomiting
and high fever and was diagnosed with acute appendicitis in the
emergency room, the diagnosis of MIS-C was considered during
the follow-up, and parasitic infestation, which is one of the rare
etiological causes of acute appendicitis, was detected.

Keywords: MIS-C, COVID-19, acute appendicitis, pediatric patient

Koronavirls hastalig-r2019 iliskili cocuk multisistem enflamatuvar
hastalik, siddetli akut solunum sendromu-koronavirlis-2 enfeksiyonu
geciren cocuklarda ates, karin adrisi, hipotansiyon ve miyokardiyal
islev bozukluguna yol acan siddetli bir hastalik olarak tanimlanmistir.
Bununla birlikte bazi MIS-C olgulari, yogun bakim takibi gerektirecek
cogul organ yetmezligine ilerlemektedirler. Siddetli karin agrisi, kusma
ve ylksek ates sikayeti olan, acil serviste akut apandisit tanisi konulan
olguda izlemde MIS-C tanisi duslintlmUs ve akut apandisitin ender
etiyolojik nedenlerinden paraziter enfestasyonu tespit edilmistir. Bu
olgu cogul sistemik enflamatuvar sendromun (MIS-C) gastrointestinal
sistem tutulumunun nadir bir bulgusu olan akut apandisit ile tani
almasi ve akut apandisitin ender etiyolojik nedenlerinde paraziter
enfestasyonu tespit edilmesi nedeniyle sunulmustur.

Anahtar Kelimeler: MIS-C, COVID-19, akut apandisit, cocuk hasta

Introduction

In December 2019, an epidemic of pneumonia of unknown
cause occurred in Wuhan, China’s Hubei Province, and it
was understood that a new type of coronavirus caused the
disease. The new virus was named severe acute respiratory
failure syndrome-coronavirus-2 (SARS-CoV-2), and the disease
it caused was named Coronavirus disease-2019 (COVID-19).
The disease spread all over the world in a short time, causing
a pandemic.” COVID-19, a severe disease that causes fever,
abdominal pain, hypotension, and myocardial dysfunction
in children infected with SARS-CoV-2, was described in

Europe in April 2020. Multiple organ failure and the need
for intensive care have been observed in some cases.?? While
this syndrome was defined as the pediatric inflammatory
multisystem syndrome (PIMS-TS) associated with transient
SARS-CoV-2 in Europe, it was named as COVID-19-associated
multiple systemic inflammatory syndrome (MIS-C) by the
Center for Disease Control and Prevention (CDC).**

Appendicitis is one of the most common causes of abdominal
pain and emergency gastrointestinal surgery. Fecal stasis,
fecalitis and lymphoid hyperplasia are frequently involved in
the etiology of appendicitis. Intestinal parasites and tumors are
rarely found in the etiology of appendicitis.® If the emergency

Address for Correspondence/Yazisma Adresi: Ali Korulmaz, University of Health Sciences Turkey, Kocaeli Derince Training and Research Hospital, Clinic of
Pediatric Intensive Care, Kocaeli, Turkey
E-mail: alikorulmaz@hotmail.com ORCID ID: orcid.org/0000-0002-5989-8885
Received/Gelis Tarihi: 01.10.2022 Accepted/Kabul Tarihi: 21.03.2023

©Copyright 2023 by Society of Pediatric Emergency and Intensive Care Medicine Journal of Pediatric Emergency and Pediatric Intensive Care published by Galenos Yayinevi.
This article is distributed under the terms of the Creative Commons Attribution-NonCommercial (CC BY-NC) International License. B _No

209


https://orcid.org/0000-0002-5989-8885
https://orcid.org/0000-0002-6237-5831

Korulmaz and Kaya.
Appendicitis in Multiple Systemic Inflammatory Syndrome

surgical intervention of acute appendicitis is delayed, the clinic
of simple appendicitis may result in perforation and the delay
may increase morbidity and mortality.”

This case is presented to emphasize both the differential
diagnosis of acute appendicitis with refractory fever and MIS-C
with gastrointestinal findings, and the fact that Enterobius
vermicularis is a very rare etiologic cause of acute appendicitis.

Case Report

An 8.5-year-old girl, whose personal and family history was
unremarkable, was admitted to the emergency department
with the complaints of severe abdominal pain, vomiting and
high fever. In the physical examination, her abdomen was
tender and the rebound finding was positive. In the computed
tomography imaging, the appendix was measured as 7.3 mm
at its thickest point. The pathology of the appendectomy
material of the patient who was operated with a preliminary
diagnosis of acute appendicitis was reported as follows: “It
is chronic inflamed appendix tissue with parasite fragments
in the lumen, and morphological findings suggest Enterobius
vermicularis”. Despite the antibiotic treatment, her fever
continued, and the patient, who started to have respiratory
distress and progressed on the 3™ postoperative day, was
admitted to the intensive care unit.

In the intensive care examination, she had toxic-looking, she
was conscious, her respiratory was tachypneic (56/min) and
dyspneic, pulmonary breath sounds were normal, she had
tachycardia (154/min), weak heart rate, arterial blood pressure
of 96/56 mmHg, and gallo rhythm. Her abdomen was tender,
the liver was palpated as 3 cm, and maculopapular rash in the
lower and upper extremities, non-purulent conjunctivitis, and
strawberry tongue were detected. In echocardiography, mild
mitral insufficiency and ejection fraction of 58% were detected.
Laboratory results were as follows: SARS-CoV-2 polymerase
chain reaction: Negative, COVID-19 (SARS-CoV-2) IgG-IgM:
positive, leukocyte: 6.400 (/uL), hemoglobin: 11.4 (g/dL),
platelet: 149 (thousand/pL), lymphocyte: 700 (/uL), activated
partial thromboplastin time: 26.3 (sec), pentylenetetrazol:
14.7 (sec), international normalised ratio (INR): 1.25 (sec),
fibrinogen: 435.9 (mg/dL), alanine transaminase: 71 (U/L),
aspartate transaminase: 42 (U)/L, total protein: 5.7 (g/dL),
albumin: 2.4 (g/dL), sodium: 133 (mmol/L), potassium: 2.8
(mmol/L), ferritin: 1.922 (mg/L), troponin: | 0.210 (mg/L),
brain natriuretic peptide: 533 (pg/ML), D-dimer: 8.4 (ng/
mL), sedimentation: 59 (mm/h), C-reactive protein (CRP): 128
(mg/L), procalcitonin: 10.74.

The patient was started on oxygen with a high-flow nasal
cannula. Oral feeding was discontinued, and limited
intravascular fluid was planned due to the loading findings.
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MIS-C was considered due to clinical findings, test results,
non-reducing fever and multi-organ failure. When arterial
blood pressure continued to decrease (90/50 mmHg) to the
hypotensive limit for age, the mean arterial blood pressure was
measured as 63 mmHg, and circulatory disorder developed,
adrenaline infusion was started. The vasoactive inotrope score
was calculated as 5. Antibiotherapy was revised, Intravenous
immunoglobulin ~ (IVIG), corticosteroid and enoxaparin
sodium treatment were administered. On the second day
of her hospitalization, her fever decreased, her respiratory
distress regressed, and her circulatory disorder improved.
She was transferred to the ward without complications.
“Patient consent information” was obtained from the legal
representative of the patient.

Discussion

The pathogenesis of multisystemic inflammatory syndrome is
still unknown. The fact that these cases usually occur some
time after SARS-CoV-2 infection suggests that the cause of
the disease may not be the direct effect of the virus, but the
reason has not been fully elucidated.® Our case was followed
up in the intensive care unit and diagnosed with MIS-C because
she had high fever lasting more than 5 days, microorganism
could not be grown in cultures, she had SARS-CoV-2 serology
positivity, she had high laboratory test values of lymphopenia,
hypoalbuminemia,  hyponatremia,  hyperfibrinogenemia,
aspartate aminotransferase, alanine aminotransferase, lactate
dehydrogenase, INR, pentylenetetrazole, D-dimer, ferritin, CRP
sedimentation, procalcitonin, pro-BNP troponin-I and multiple
organ failure. Our case met both the Ministry of Health MIS-C
case definition® and CDC's MIS-C diagnostic criteria.*

The clinical symptoms of MIS-C manifest themselves in a wide
spectrum affecting many systems. Most affected children
are previously healthy and have no history of underlying
disease.' Similar to the studies in the literature, our patient
had no history of underlying disease and underwent acute
appendectomy 3 days ago. The etiology of appendicitis often
includes fecal stasis, fecalitis, and lymphoid hyperplasia.
Intestinal parasites, tumors, radiological studies using barium,
undigested vegetable scraps and fruit seeds are also rarely
found in the etiology of appendicitis.® Altun et al." found
that 1.8% of 660 acute appendectomy materials had parasite
infestation in their histopathological diagnosis, and 75% of
them were Enterobius vermicularis. In the literature, as in the
study of Altun et al.’ it was important to detect Enterobius
vermicularis in our patient as a very rare etiological cause of
acute appendicitis.

MIS-C is a systemic disease involving multiple systems, and

the treatment and follow-up of affected children requires
multidisciplinary coordination. The American Society of
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Rheumatology MIS-C treatment recommendation should be
applied according to the clinical condition of the patient.
Antibiotic, IVIG, and antithrombotic therapies are appropriate
for patients with moderate to severe symptoms.' Our patient
was accepted as severe MIS-C with clinical findings and
laboratory results. A 15-year-old female patient with similar
complaints, as our case, was followed up by Aslan et al."®

MIS-C was considered because her fever continued after
appendectomy operation. Unlike our case, anakinra and
plasmapheresis treatment was applied because it did not
respond to IVIG and steroid treatment. According to the MIS-C
treatment guidelines, appropriate antibiotic, inotropic drug
infusion, IVIG, glucocorticoid and antithrombotic treatment
was administered to our patient.

In multisystemic inflammatory syndrome, clinical findings
manifest themselves in a wide spectrum including many
systems. In a multicenter study by Feldstein et al.',
gastrointestinal system complaints were found in 92% of 186
MIS-C cases, and acute appendicitis was found in only two
(1%) cases. In a similar study conducted by Yilmaz Ciftdogan
et al.” in a multicenter study with 101 MIS-C patients,
gastrointestinal symptoms were found in 80.2%, but acute
appendicitis could not be detected.

Similar to the studies of both Feldstein et al.' and Yilmaz
Ciftdogan et al.’ in the literature, either no acute appendicitis
was detected in MIS-C patients or it was detected very
rarely. It is noteworthy that our case was diagnosed with
acute appendicitis, which is a rare finding of gastrointestinal
system involvement of MIS-C, and that parasitic infestation
was detected in rare etiological causes of acute appendicitis.
Differential diagnosis should be made with acute appendicitis
with treatment-resistant fever and MIS-C with gastrointestinal
findings.

Ethics

Informed Consent: “Patient consent information” was
obtained from the legal representative of the patient.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Concept: AK., S.K., Design: A.K., SK., Data Collection or
Processing: A.K., S.K., Analysis or Interpretation: A.K., SK.,
Literature Search: AK., SK., Writing: AK., SK.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study

received no financial support.

References

1. World Health Organization (WHO). WHO Director-General’s
opening remarks at the media briefing on COVID-19 - 11 March
2020. https://www.who.int/dg/speeches/detail/who  Director-
General’s opening remarks at the media briefing on COVID-19-11

2. Verdoni L, Mazza A, Gervasoni A, Martelli L, Ruggeri M, et al. An
outbreak of severe Kawasaki-like disease at the Italian epicentre of
the SARS-CoV-2 epidemic: an observational cohort study. Lancet.
2020;395:1771-8.

3. VinerRM, Whittaker E. Kawasaki-like disease: emerging complication
during the COVID-19 pandemic. Lancet. 2020;395:1741-3.

4. Information for Healthcare Providers about Multisystem
Inflammatory Syndrome in Children (MIS-C). Available online
at: https://www.cdc.gov/mis/hcp/index.html

5. Pediatric Intensive Care Society. PICS Statement: Increased number
of reported cases of novel presentation of multisystem inflammatory
disease. https://picsociety.uk/ wpcontent/uploads/2020/04/PICS-
statement-re-novel-KD-C19- presentation-v2-27042020.pdf

6. Yabanoglu H, Aytac HO, Tirk E, Karagllle E, Caliskan K, et al.
Parasitic infections of the appendix as a cause of appendectomy in
adult patients. Turkiye Parazitol Derg. 2014;38:12-6.

7. Hoffmann J, Rasmussen OO. Aids in the diagnosis of acute
appendicitis. Br J Surg. 1989;76:774-9.

8. Weisberg SR Connors T, Zhu Y, Baldwin M, Lin W-H, et al. Antibody
responses to SARS-CoV2 are distinct in children with MIS-C
compared to adults with COVID-19. MedRxiv. 2020.

9.  Cocuk Hasta Yonetimi ve Tedavi - Covid-19. https://covid19.saglik.
gov.tr

10. Belhadjer Z, Méot M, Bajolle F, Khraiche D, Legendre A, et al. Acute
Heart Failure in Multisystem Inflammatory Syndrome in Children
in the Context of Global SARS-CoV-2 Pandemic. Circulation.
2020;142:429-36.

11.  Altun E, Avci V, Azatcam M. Parasitic infestation in appendicitis. A
retrospective analysis of 660 patients and brief literature review.
Saudi Med J. 2017;38:314-8.

12. Henderson LA, Canna SW, Friedman KG, Gorelik M, Lapidus SK,
et al. American College of Rheumatology Clinical Guidance for
Multisystem Inflammatory Syndrome in Children Associated With
SARS-CoV-2 and Hyperinflammation in Pediatric COVID-19: Version
1. Arthritis Rheumatol. 2020;72:1791-805.

13. Aslan N, Acari C, Cicek T, Berk E. MIS-C Case Presented with Acute
Appendicitis and Successfully Treated by Plasmapheresis. Turk Arch
Pediatr. 2022;57:239-40.

14. Feldstein LR, Rose EB, Horwitz SM, Collins JP Newhams MM, et
al. Multisystem Inflammatory Syndrome in U.S. Children and
Adolescents. N Engl J Med. 2020;383:334-46.

15.  Yilmaz Ciftdogan D, Ekemen Keles Y, Karbuz A, Cetin BS, Elmas
Bozdemir S, et al. Multisystem inflammatory syndrome in children
associated with COVID-19 in 101 cases from Turkey (Turk-MISC
study). J Paediatr Child Health. 2022;58:1069-78.

211



DOI: 10.4274/cayd.galenos.2023.83892
J Pediatr Emerg Intensive Care Med 2023;10:212-5

Distal Intestinal Obstruction Syndrome in Patients with Cystic
Fibrosis: Two Separate Cases in the Pediatric Intensive Care Unit

Kistik Fibrosisli Hastalarda Distal Intestinal Obstruksiyon Sendromu: Gocuk Yogun Bakim

Unitesinde Takip Edilen Iki Ayri Olgu Yonetimi
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Abstract

Distal intestinal obstruction syndrome (DIOS), also defined as the
equivalent of meconium ileus, is a sign of complete or partial
ileocecal obstruction with intestinal contents in patients with cystic
fibrosis. DIOS may occur because of darkened intestinal secretions,
pancreatic insufficiency, undigested food residues and sticky stool
stasis. Patients apply with abdominal swelling, constipation, severe
abdominal pain in the form of recurrent cramps and vomiting. In
direct abdominal radiographs, dilated small intestines, air-fluid
levels or foamy appearances are observed in the ileocecal region.
Obstruction developed in patients with cystic fibrosis is treated with
medical and surgical methods with a multidisciplinary approach
depending on the degree of severity and symptoms. In this paper,
two critically ill children with cystic fibrosis were presented who
were followed up in the pediatric intensive care unit with a diagnosis
of DIOS, with one treated conservatively and the other surgically;
the treatment methods were also highlighted.

Keywords: Cystic fibrosis, distal intestinal obstruction syndrome,
surgery

Mekonyum ileusu es degeri olarak da tanimlanan distal intestinal
obstriksiyon sendromu (DIOS), kistik fibrozisli hastalarda bagirsak
icerigi ile tam veya parsiyel ileogekal obstriksiyon klinigidir. DIOS,
koyulasmis intestinal sekresyonlar, pankreatik yetmezlik, sindirilmemis
gida kalintllari ve vyapiskan gaita stazi sonucunda meydana
gelmektedir. Batinda sislik, kabizlik, tekrarlayan kramp seklinde
siddetli karin agrilari ve kusma klinigi ile hastalar basvurmaktadir. Dlz
abdominal grafilerde dilate ince bagirsaklar, hava-sivi seviyeleri ya da
ileocekal bdlgede kdplkst gdrinim izlenmektedir. Kistik fibrozis
hastalarinda gelisen obstriksiyon; derecesine ve semptomlarina
bagli olarak, multidisipliner yaklasimla medikal ve cerrahi yontemlerle
tedavi edilmektedir. Bu bildiride; cocuk yogun bakim Unitesinde DIOS
tanisi ile takip edilen; biri konservatif, digeri ise cerrahi olarak tedavi
edilen iki kistik fibrozisli kritik hasta cocuktan bahsedilerek tedavi
yontemlerine dikkat cekilmek istenmistir.

Anahtar Kelimeler: Kistik fibrosis, distal intestinal obstriksiyon
sendromu, cerrahi

Introduction

Cystic fibrosis is an autosomal recessive inherited disease
that may lead to various clinical manifestations as a result of
the presence of dark and sticky secretions due to a mutation
in the chloride channels in secretory cells. In patients with
cystic fibrosis, multisystemic problems, including those of
the digestive system, are a result of the inability to secrete

enzymes or obstructions in the channels. The second most
common complications after respiratory system issues were
related to the gastrointestinal system in 65% of the patients.
Pancreatic or liver involvement may be present, as well as
clinical pictures leading to intestinal obstruction." Invagination,
meconium ileus, distal intestinal obstruction syndrome (DIOS)
and volvulus are the conditions that may cause intestinal
obstruction.?
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DIOS also called meconium ileus equivalent, occurs due
to darkened intestinal secretions, pancreatic insufficiency,
undigested food residues, and sticky stool stasis in patients
with cystic fibrosis. Patients may present with abdominal
swelling, constipation, severe abdominal pain in the form of
recurrent cramps, and vomiting. Direct abdominal radiographs
show dilated small intestines, air-fluid levels or a foamy
appearance in the ileocecal region.?

Various treatment methods are applied according to the
symptoms developed in the patients and the degree of
obstruction. While the use of nutritional fiber supplements,
stool softening agents and oral polyethene glycol solutions
are included in the treatment in the chronic period, clinicians
attempt to open obstructions with conservative treatment
methods, such as hydration, laxatives, drugs that increase
gastrointestinal peristalsis, pancreatic enzyme supplements,
enema applications or n-acetylcysteine oral and rectal
enema applications in the acute period. However, surgical
treatment is applied if the obstruction is not fully opened,
and complications develop.?3In this case report, two critically
ill children with cystic fibrosis who were followed up with a
diagnosis of DIOS in the pediatric intensive care unit were
presented, and attention was drawn to their treatment
management.

Case Reports

Case 1: A 12-year-old male patient who presented with a
homozygous Phe508del mutation in the CFTR gene, with
pancreatic insufficiency, Type 1 diabetes mellitus and chronic
lung disease reported severe widespread abdominal pain for
five days, an inability to pass stools, a loss of appetite and
vomiting for one day. On physical examination, abdominal
distention, hypoactive bowel sounds and generalised
sensitivity were present; other system examinations were
normal. Laboratory tests were normal except for leukocytosis.
While air-fluid levels and gas passage to the distal area were
not observed in direct radiography (Figure 1A), distension
presented significantly in the jejunum and ileum; on
abdominal ultrasonography (US), the small intestines were
more prominent than the colon and filled with stool, with no
paralytic ileus, which was evaluated as mechanical ileus. With
the present clinical and radiological findings, given the DIOS in
patients with cystic fibrosis, the patient was hospitalised in the
intensive care unit. It was determined that he had no history
of meconium ileus and had no previous intestinal obstruction
attack. Intraabdominal pressure follow-ups were between
12 and 15 mmHg. Enteral feeding of the patient, who also
had intraabdominal hypertension, was discontinued and
decompression was performed with a nasogastric catheter.
A rectal enema was initiated for the patient who did not

pass stools. Despite this, there was no defecation; however,
vomiting increased on the 3™ day of hospitalisation, and
abdominal computed tomography (CT) was performed on the
patient, whose abdominal pain worsened. CT revealed that
the intestines were distended and filled with stool; the bowel
loop was 4.1 cm at the widest part. Both oral n-acetylcysteine
and rectal enema with n-acetylcysteine and oral paraffin
liquid were added to the patient’s treatment. On the 5 day
of hospitalisation, there was abundant defecation, and his
intraabdominal pressures remained within normal limits. The
patient’s complaints, whose DIOS symptoms regressed with
conservative treatment without the need for surgery and who
tolerated oral nutrition on the 7" day of hospitalisation, did
not recur. Patient consent was obtained for this report.

Case 2: A 17-year-old male patient who was homozygous for
the Phe508del mutation in the CFTR gene showed pancreatic
insufficiency, chronic lung disease and atopic dermatitis,
and two days of severe abdominal pain, a loss of appetite,
vomiting and inability to pass stool for five days. Physical
examination revealed abdominal distension, hypoactive
bowel sounds and widespread tenderness, especially in
the right lower quadrant. Other system examinations were
normal. Laboratory examinations were normal except for the
elevation of acute-phase reactants. Air-fluid levels were found
on direct abdominal radiography (Figure 1B). In abdominal
tomography, diffuse free fluid, collapsed colonic loops,
diffuse distension and air-fluid levels and faeces densities in
the jejunal and proximal ileal loops were observed. While he
was hospitalised with a diagnosis of DIOS with the current
findings, it was determined that the patient had no history
of meconium ileus but had a previous intestinal obstruction
attack, and he recovered without the need for surgery.

Figure 1. A) Direct abdominal radiography of a 10-year-old patient with
distal intestinal obstruction syndrome diagnosis and B) Direct abdominal
radiography of a 17-year-old patient with distal intestinal obstruction
syndrome diagnosis before laparotomy
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In his second DIOS attack, the oral intake of the patient
was closed, and decompression was performed with a
nasogastric catheter. Oral n-acetylcysteine and rectal enema
were started as conservative treatments. In the follow-up,
the patient had severe abdominal pain, and reported biliary
vomiting followed by fecal vomiting; his complete intestinal
obstruction symptoms did not regress, and laparotomy was
performed by pediatric surgery. In the postoperative follow-up
in the intensive care unit, intraabdominal pressures remained
in the range of 69 mmHg; enemas with n-acetylcysteine
were continued. The patient passed gas and stool two days
after the operation; he did not have vomiting, tolerated oral
feeding on the 5™ day, and the acute abdomen symptoms did
not recur. Patient consent was obtained for this report.

Discussion

Although there has been a decrease in mortality and morbidity
in patients with cystic fibrosis with the advancement of new
drugs, respiratory support strategies and approaches in
disease exacerbations in recent years, severe complications
are still seen. Therefore, complications that may require critical
care can often be seen in patients with cystic fibrosis.* Patients
with cystic fibrosis and distal intestinal obstruction syndrome
need to be managed in a multidisciplinary manner, regardless
of whether surgery or conservative treatment is applied.
While this multidisciplinary approach includes the follow-up
of respiratory functions, physiotherapy, the management of
comorbid diseases and the regulation of nutrition with oral
therapy in the preoperative period, in the postoperative period,
it is necessary to focus on preventing pneumonia with early
extubation, chest physiotherapy and early mobilisation.> Both
of our patients were followed up by relevant departments in
the intensive care unit with a multidisciplinary approach.

While 65% of the patients with cystic fibrosis are referred
with gastrointestinal symptoms, Smith et al.* reported that
intestinal obstruction and ileus were observed in 24% of
critically ill children with cystic fibrosis in their study who
were hospitalised in the intensive care unit. Although DIOS
may affect patients of all age groups, it is frequently seen
in adolescents and young adults.® Our patients were in the
adolescent age group. The frequency of DIOS in young adults
is 18.1%.7

The passage of faeces in the intestines slows down due to
insufficient fluid secretion as a result of the defect in chloride
channels, dehydration, and decreased fat reabsorption
caused by pancreatic insufficiency; this plays a role in the
pathogenesis of distal intestinal obstruction syndrome. In
the differential diagnosis of DIOS, diseases such as chronic
constipation,  invagination,  appendicitis,  inflammatory
bowel diseases and fibrosing colonopathy are included.®
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The diagnosis of complete or partial DIOS is made using
the diagnostic criteria established by the European Society
for Pediatric Gastroenterology, Hepatology, and Nutrition
(ESPGHAN) Cystic Fibrosis Study Group. Intestinal obstruction
with air-fluid levels in the small intestines on direct abdominal
X-ray and/or biliary vomiting, fecaloid in the ileocecal
region and abdominal pain and/or distension constitute the
diagnostic criteria.® Typical symptoms of the syndrome include
abdominal distension, vomiting, weight loss and constipation.
The most common obstruction is in the ileocecal junction.
Direct abdominal radiographs are used in the diagnosis, with
abdominal US and CT shown to help the diagnosis.® CT is the
gold standard radiological examination with the advantage
of precisely visualising the point of obstruction in defining
intestinal obstruction and an obstructive mass.'® Both of our
patients were diagnosed with DIOS with ESPGHAN diagnostic
criteria and radiological imaging methods, with air-fluid
levels on standing direct abdominal radiography, intestinal
obstruction and fecaloids seen in advanced imaging methods,
constipation, complaints of abdominal pain, abdominal
distension and vomiting, and they were all followed up.

The primary treatment of distal intestinal obstruction
syndrome is non-surgical, and the conservative approach is
successful in most cases. Most of the patients respond well
to pancreatic enzymes, hydration, mucolytic agents, intestinal
lavage solutions, stool softeners or laxatives, oral polyethylene
glycol solution, enema and nasogastric drainage; the
colonoscopic approach may eliminate the need for surgical
treatment. The regulation of nutrition, oral osmotic laxatives,
polyethylene glycol or n-acetylcysteine, is used to avoid DIOS
attacks.' Surgical intervention is applied when there is no
response to medical treatment, and the obstruction cannot
be resolved, and when intussusceptions or volvulus develops.
In a case series of 80 patients with DIOS, surgical treatment
was required in 12.5%."? It has been reported in recent
publications that the need for surgery has decreased to 3.9%.°
In another study, it has been reported that only one (4.7%) of
21 DIOS attacks have required surgical intervention, while a
pediatric patient who required surgery has been successfully
treated with enterotomy and washing procedures.'® Farrelly
et al.”? examined different surgical procedures over 20 years;
they reported that most of the surgically treated patients
were successfully treated with enterotomy and washing or
small bowel resection with primary anastomosis. Conservative
treatments were started after both patients were diagnosed.
However, a complete response was obtained with conservative
treatment in our first case at the age of 12, and the clinical
picture of obstruction regressed. As there was no response
to conservative treatments in our 17-year-old patient in his
second DIOS attack, laparotomy was performed, enterotomy
and washing procedures were performed, and his obstruction
was treated.
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In conclusion, DIOS is a common gastrointestinal complication
that should be considered in patients with cystic fibrosis.
Other colon and intestinal pathologies may also occur in
these patients. Thus, it is critical to make a fast and accurate
diagnosis and provide treatment. In eligible and stable
patients, conservative and less invasive approaches should
be first attempted to resolve the attack. Surgical treatment
methods can also be used when patients with appropriate
clinical symptoms do not respond to conservative treatment.
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Kawasaki Disease Shock Syndrome: Think Earlier, Treat

Intensively

Kawasaki Sok Sendromu: Erken Taniyin, Agresif Tedavi Edin
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Abstract

Kawasaki disease shock syndrome (KDSS) is a rare disease
characterized by cardiovascular collapse that requires aggressive
supportive and immunomodulatory therapy. The purpose of this
report is to highlight our management strategies in KSSS patients.
Patients who were followed up with a diagnosis of Kawasaki disease
in intensive care unit and those who met the criteria for Kawasaki
disease shock syndrome were included in the study. Data were
obtained retrospectively from hospital records. Between 2005 and
2020, 5 patients with Kawasaki disease were followed up in the
pediatric intensive care unit. Three children in the adolescent age
group were diagnosed with Kawasaki disease shock syndrome.
Two patients had severe coronary artery dilatation, one patient
required therapeutic plasma exchange due to multiple organ failure.
Kawasaki disease shock syndrome is a serious, life-threatening form
of Kawasaki disease and should be suspected in children with severe
inflammation and significant cardiac involvement. Administration of
plasmapheresis in addition to steroid therapy appears to be effective
in controlling severe disease and should not be delayed.

Keywords: Kawasaki disease, vasculitis, shock, steroid therapy

Kawasaki sok sendromu, agresif destekleyici ve imminomoddilator
tedavi gerektiren kardiyovaskiler kollaps ile karakterize nadir
gorllen bir hastaliktir. Bu raporun amaci, Kawasaki sok sendromu
hastalarinda tedavi stratejilerimizi vurgulamaktir. Kawasaki hastaligi
tanisi ile yogun bakimda izlenen ve Kawasaki sok sendromu
oOlcutlerini karsilayan hastalar calismaya alindi. Veriler geriye dénik
olarak hastane kayitlarindan elde edildi. 2005-2020 yillari arasinda
Kawasaki hastaligi nedeniyle 5 hasta ¢ocuk yogun bakim tnitesinde
izlendi. Ergen yas grubundaki U¢ cocuga Kawasaki sok sendromu
tanisi konuldu. iki hastada ciddi koroner arter dilatasyonu vardi, bir
hastada cogul organ yetmezligi nedeniyle terapotik plazma degdisimi
gerekti. Kawasaki sok sendromu, Kawasaki hastaliginin ciddi, hayati
tehdit eden bir seklidir ve siddetli enflamasyonu ve belirgin kardiyak
tutulumu olan cocuklarda stiphelenilmelidir. Steroid tedavisine ek
olarak plazmaferez uygulamasi siddetli hastaligi kontrol etmede
etkili gérinmektedir ve geciktirilmemelidir.

Anahtar Kelimeler: Kawasaki hastaligi, vaskadilit, sok, steroid tedavisi

Introduction

Kawasaki disease (KD) is the most common cause of acquired
heart disease causing coronary artery aneurysms.'? It is
mostly seen in early childhood (<2 years). The main pathology
of the disease is vasculitis of medium and small-sized arteries
associated with increased immune response, often triggered by
a viral infection, environment and vaccine associated toxins.?

It is generally a selflimiting disease with a good long-term
prognosis that responds well to intravenous immunoglobulin
(IVIG) therapy.* However, there is also a subgroup which
is resistant to IVIG and associated with coronary artery
involvement and poor prognosis.>® Kawasaki disease shock
syndrome (KDSS) refers to a subgroup of patients with KD
who present with cardiovascular dysfunctions and other
organ system dysfunctions. The aim of this report was to
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investigate the characteristic features of children diagnosed
with KDSS which is a rare but life-threatening disease, and its
clinical presentation is often atypical.

Results

Between 2005-2020, five patients required intensive care
treatments; one was admitted for giant aneurysm resulting
myocardial ischemia and four for severe organ dysfunction
and one for septic shock after immunomodulating treatments.
Three patients were met the KDSS criteria. Patient 1 was
an 8wyear-old boy who suffered from fever at least five
days, maculopapular rash, and unilateral painless cervical
lymphadenopathy. A strawberry tongue, bilateral non-purulent
conjunctivitis, desquamation of fingertips, tachypnea, gallop
rhythm along with tachycardia, weak peripheral pulses
and hypotension were detected on physical examination.
Echocardiography (ECHO) revealed diffuse dilatation of the
coronary arteries. The ejection fraction (EF) was 62%. He
was admitted to the intensive care unit and received high-
dose inotropes, IVIG (2 gr/kg, single dose), acetylsalicylic
acid (ASA). After IVIG and ASA therapy, the fever resolved
but need of inotropes persisted. Thus, a course of oral

prednisolone treatment (2 mg/kg/day) was started. The
patient showed clinical improvement after steroid treatment
and was discharged on the 10" day of hospitalization
(Table 1).

Patient 2 was a 16-year-old girl who had fever for at least
five days, generalized rash and abdominal pain. Conjunctival
hyperemia, strawberry tongue and maculopapular rash
were detected on her physical examination. The laboratory
investigations showed increased C-reactive protein (CRP),
hypoalbuminemia, elevated creatinine and liver transaminase
levels and thrombocytopenia but normal erythrocyte
sedimentation rate (ESR). The chest X-ray revealed bilateral
pleural effusion, and hydrops of bile sac was detected on
abdominal ultrasound. She had decompensated shock
requiring high dose inotropes and mechanical ventilation.
ECHO studies showed diffuse dilatation of coronary arteries.
Figure 1 and Figure 2 show the coronary artery dilatation
on reconstructed 3-dimensional (3D) cardiac computerized
tomography (CT) scan. She was diagnosed with KDSS and after
IVIG therapy with a single dose of 2 gr/kg fever resolved but
she remained hypotensive, so high dose methylprednisolone
(500 mg/day, 5 days) therapy was initiated. On the second
day of steroid therapy, inotropes were stopped. She was

Table 1. General information of the patients’ demographic data, laboratory investigations and clinical course

Patient 1

Age 8 years

Sex Male
Fever
Rash

Symptoms Lymphadenopathy
Strawberry tongue
Non-purulent conjunctivitis

Serum CRP level (mg/dL) 29.1

ESR (mm/h) 19

Ferritin level (pug/L)

Thrombocyte count (cell/mm?3) 454.000

Serum albumin level (gr/dL) 3.05

Z-scores of CAs

LCA 1.9

LADA 2.7

RCA 0.83

Need of mechanical ventilation No

Need of inotropic agents Yes

IVIG (2 gr/kg)
Oral prednisolone
(2 mg/kg/d)

Immunomodulatory treatment

Length of stay in PICU 5 days
Length of stay in hospital 10 days
Mortality No

CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, CA: Coronary artery, LCA: Left coronary artery, LADA: Left anterior descending coronary artery, IVIG: Intravenous

immunoglobulin, TPE: Therapeutic plasma exchange, PICU: Pediatric intensive care unit

Patient 2 Patient 3

16 years 13 years

Female Female

Fever

Rash Feve_r . . )
e e xgg;ltlng abdominal pain

Conjunctival hyperemia

S e Conjunctival hyperemia

33 9.2

8 2

1.330 1.061
309.000 204.000
3.24 2.83
2.5 0.13

- 3.07
6.3 6.8

Yes Yes

Yes Yes

IVIG (2 gr/kg)
IV methylprednisolone (500
mg/d, 5 days)

IVIG (2 gr/kg)
IV methylprednisolone (20 mg/
kg/d, 5 days)

infliximab TPE

5 days 5 days
18 days 13 days
No No
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discharged from the intensive care unit after five days with
infliximab for persistent proteinuria.

Patient 3 was a 13-year-old-girl who presented with fever,
vomiting and abdominal pain. Four days after the onset of the
fever, a maculopapular rash that appeared from neck to trunk.
Conjunctival hyperemia, rash, decreased respiratory sounds,
weak pulses and poor perfusion findings were detected on
physical examination. Laboratory findings showed increased
CRR hypoalbuminemia, anemia, pyuria but normal ESR. ECHO
showed diffuse dilatation of coronary arteries. Figure 3 shows

Figure 1. The left coronary artery and left ascending coronary artery of the
patient 2 on reconstructed 3D cardiac computerized tomography (CT) scan

Figure 2. The right coronary artery and circumflex artery of the patient 2 on
reconstructed 3D cardiac CT scan

CT: Computerized tomography
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the coronary artery dilatation on reconstructed 3D cardiac
CT scan. EF was 42%. She was mechanically ventilated and
treated with IVIG (2 gr/kg single dose) and intravenous
methylprednisolone (20 mg/kg/day, for five days). Fever
resolved with combined IVIG and steroid therapy but need
of vasoactive agents persisted. One episode of therapeutic
plasma exchange (TPE) with the amount of plasma volume of
the patient was applied. She clinically improved in a short time,
inotropic treatments were discontinued, and she discharged
from intensive care on the 5" day.

To use clinical data for this case series an informed consent
was obtained from the parents of all the patients.

Discussion

There is no definitive diagnostic test for KD; thus, diagnosis
relies on clinical criteria and laboratory findings. The American
Heart Association-AHA (2017) diagnostic criteria are fever
lasting five days or more and four of the five major clinical
criteria.” There is a group of patients who do not fully meet
these criteria but still have KD and are at risk for coronary
artery disease. For this reason, the single hub and access
point for pediatric rheumatology in Europe-SHARE initiative
recommends that KD diagnosis and treatment should not
be delayed if: 5/6 diagnostic criteria of KD are present
before day 5 of fever, coronary artery aneurysms or coronary
dilatation are present and there is evidence of persistent (4
days) elevation of inflammatory markers and/or persistent

Figure 3. The CA dilatation of the patient 3
CA: Coronary artery, LCA: Left coronary artery



Saritas Nakip et al.
Kawasaki Disease Shock Syndrome

fever, especially in infants or younger children without other
explanation.* Hypoalbuminemia and thrombocytosis as a
late phase finding are minor criteria. As shown in Table 1, all
patients had elevated CRP levels, but normal ESR and platelet
counts. Only one of them had hypoalbuminemia. The last two
of our patients conform to the definition of incomplete or
atypical KD and ECHO findings provided the KD diagnosis.
The EFs were normal and/or close to normal but multiple
organ failure prevailed with severe hypotension and poor
perfusion findings. Therefore, it can be said that the severe
clinical conditions of these patients were not only associated
with coronary artery involvement. In a retrospective study,
KDSS was defined as follows; sustained hypotension, need
to transfer to an intensive care setting and clinical signs of
inadequate organ perfusion.® In another large retrospective
data of 2.203 patients with KD, the incidence of KDSS
reported as 1.23% and the patients with KDSS were older
than those with classical KD.°

The SHARE initiative recommends that corticosteroid
treatment should be given to patients with severe KD
which characterized with IVIG resistance, features of
hemophagocytic lymphohystiocytes, shock and presentation
with coronary and/or peripheral aneurysm.? There are no
definitive recommendations about the steroid dosing. Both
low (1-4 mg/kg/day) and high dose (10-40 mg/kg/day)
methylprednisolone seem to be equally effective.”

During the Coronavirus disease-2019 pandemic, which is a
disease in which adult respiratory distress syndrome is at the
forefront in adults, the number of pediatric patients increased
with time. We learned from the pandemic that the virus
associated hyperinflammatory state showed similarity with
KD." It is reported that advanced treatments such as IVIG and
plasma exchange can potentially provide immunomodulation
in these patients.’? Although it was not possible to determine
the immunological profile of our patients, the obvious clinical
improvement with early steroid treatment supports these
findings. KDSS is a kind of cytokine storm condition and
tighter regiments of immunomodulation are required for
success. In a Cochrane review, the authors conclude that the
use of steroids in the acute phase of KD can be associated
with improved coronary artery abnormalities, shorter length
of stay and decreased duration of clinical symptoms.’ In
more severe cases even without coronary artery involvement,
early administration of steroid combined IVIG therapy may
help to stabilize the patient.” Monoclonal antibodies such as
infliximab can be used in cases with refractory inflammation.™
Therapeutic plasma exchange is an alternative third-line
treatment for IVIG refractory KD. It is reported that early
administration of TPE improves coronary artery involvement

when there is IVIG resistance.'®' In patient 3, TPE allowed us
to withdraw inotropes.

Conclusion

KDSS is severe and acutely life-threatening form of KD and
should be suspected in children who do not meet all the criteria
of classical KD but have severe inflammation findings and
significant coronary artery involvement. Early administration
of immunomodulatory treatment is crucial when KDSS is
suspected. Steroid treatment and plasmapheresis seem
to be effective for controlling disease progress and should
not be delayed in patients unresponsive to the initial
immunomodulatory treatment.
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Post-traumatic Carotid Artery Dissection and Infarction
Travma Sonrasi Karotis Arter Diseksiyonu ve Enfarktisu
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Abstract

Post-traumaticinternal carotid artery dissection is a very rare condition
in children that occurs after blunt force trauma to the head or neck.
A 15-year-old male patient who presented to the emergency room
with weakness after a trauma to his neck sustained during a physical
altercation is presented.

Keywords: Pediatric trauma, internal carotid artery, dissection,
ischemic stroke

Cocuklarda bas boyuna kint travma sonrasi internal karotid
arter diseksiyonu ¢ok nadir bir durumdur. Kavga esnasinda
boyun travmasina maruz kalan ve sonrasinda acil servise halsizlik,
biling bulanikhidi sikayetleri ile basvuran 15 yasinda erkek hasta
sunulmaktadir.

Anahtar Kelimeler: Pediyatrik travma, internal karotid arter,
diseksiyon, iskemik inme

Introduction

Post-traumatic carotid artery dissection (PTCAD) describes
mechanical compression of the entire carotid artery wall
caused by a subintimal hematoma. The main lumen may
be narrowed by the pseudo-lumen, leading to stenosis.’
In addition, thrombus in the pseudo-lumen may cause
intracranial embolism. Arterial ischemic stroke (AIS) can
cause morbidity in both children and adults. Early diagnosis
and appropriate treatment are important to prevent or limit
the damage caused by brain ischemia.? The pathophysiology
of pediatric and adult carotid artery dissection (CAD) differs
according to location and clinical presentation.> Most pediatric
cases of PTCAD result from direct blunt or penetrating trauma
of the internal carotid artery (ICA), acute hypertension,
sudden hyperextension, or excessive rotation of the neck.
Since children show craniocervical instability due to weak
neck muscles, adherence to ligament structure rather than
bone structure, a high head-neck ratio, and underdeveloped
protective reflexes, their risk of PTCAD is higher than that of
adults.*

PTCAD typically affects the distal cervical segment of the
ICA, and the degree of vascular mobility of the ICA suddenly
changes before it enters the carotid canal at the base of the
skull in children.®> During both hyperextension due to rapid
deceleration or rotation of the head, the ICA stretches over
the upper cervical vertebra, and rupture of the internal wall
of the vessel can occur.®

Case Report

A 15-year-old male patient involved in a physical altercation
with a friend the day before presentation to the emergency
department, and who was punched in the neck, presented
with weakness and altered mental status. The vitals signs
were as follows: Temperature, 36.7 °C; heart rate, 84 beats/
min; blood pressure, 125/80 mm Hg; respiratory rate, 18
breaths/min; and oxygen saturation, 97%. On physical
examination, besides altered mental status, no patient
orientation or cooperation was present. The response to the
painful stimulus was weak. The Babinski sign was positive on
the right side, but not on the left side. The deep tendon reflex
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was normal in the right patella. No anisocoria or abnormal
pupil reaction was seen, and all other physical examination
findings were normal.

Cranial computed tomography (CT) revealed brain edema
and a mild hypodense area in the left globus pallidus (Figure
1). Cranial and diffusion magnetic resonance imaging (MRI)
showed dissection of the left ICA and acute ischemia in the
left lentiform nucleus, respectively (Figure 2). CT angiography
(CTA) revealed marked thinning in the calibration, compatible
with the PTCAD evident at the level of the skull base and
starting from the distal cervical segment of the left ICA
(Figure 3).

Surgical and interventional procedures were not required by
department of neurosurgery and neuroradiology. The patient
was transferred to the intensive care unit, and 1 mg/kg
enoxaparin was started. No features other than bradycardia
was detected on echocardiography and electrocardiography.
A slow wave was observed in the left hemisphere in
electroencephalography. During follow-up, the patient
regained consciousness and started to respond to questions.
Muscle strength improved to 4/5. Enoxaparin maintenance
therapy was stopped, and clopidogrel 75 mg/day was started.

The patient was discharged without sequelae, and MRI, MR
angiography (MRA), and carotid color Doppler ultrasound
findings were normal 3 months after discharge.

Figure 1. Non-contrast CT showing ventricular compression compatible with
brain edema, and a suspicious left-sided hypodense area

CT: Computed tomograhpy
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Discussion

The carotid artery dissection accounts for about 2% of all
strokes. Carotid artery dissection is most common among
young people. Spontaneous or traumatic CAD can affect
the intracranial or extracranial segment of the carotid artery.
Penetrating or blunt trauma can cause CAD. The carotid
artery dissection accounts for about 20% of pediatric cases

Figure 2. Diffusion MRI showing diffusion restriction, consistent with the
ischemic area in the left lentiform nucleus

MRI: Magnetic resonance imaging

Figure 3. CT angiography showing total occlusion of the internal carotid
artery

CT: Computed tomograhpy
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of AIS” The long-term outcome depends on the size of
the brain area affected. Serious neurological sequelae may
occur, such as severe hemiparesis, hemiplegia, aphasia, and
epileptic seizures.® Ischemia-induced damage increases with
the size of the affected area. Prodromal symptoms of CAD
can vary markedly among pediatric patients. Symptoms such
as epileptic-like seizures and coma may delay diagnosis. Early
diagnosis and treatment can reduce morbidity.®

Many genetic and environmental factors are associated with
CAD in children, including upper respiratory tract infections,
congenital heart diseases, connective tissue diseases,
homocystinuria, and head and neck trauma.'®

The distal segment of the ICA, before it enters the carotid
canal at the base of the skull, is the segment most vulnerable
to PTCAD. During hyperextension and neck rotation, the ICA
is stretched over the upper cervical vertebrae, which may
cause intimal tears.™

CT can reveal skull base fractures typically associated with
PTCAD in children. In our case, non-contrast CT was performed
during the initial assessment, and brain edema and apparent
parenchymal damage were detected.’”” Although it has
not been used extensively, CTA has been reported to be as
sensitive as MRA for CAD detection.™

Conventional angiography is the gold standard for diagnosis
of PTCAD; however, it is not suitable for all pediatric patients.™
MRI findings of PTCAD include the absence of a normal
flow cavity and narrowing of the arterial lumen caused by
hematoma within the arterial wall. MRA may reveal conical
narrowing or occlusion of the dissected vessel. The main
advantage of MRI over conventional angiography is that
it can be used to estimate the time of occurrence of CAD-
associated thrombosis. Anticoagulants may be indicated to
prevent thromboembolism from affecting the brain. However,
evidence regarding their effects in CAD is scarce.™

Conclusion

PTCAD is one of the most common causes of pediatric AlS.
Emergency physicians should be aware of the increased risk
of PTCAD in children with head and neck trauma, arising from
the characteristics of the pediatric cranio-cervical junction
and the mobility of the neck. PTCAD should be excluded in
patients with a history of blunt or penetrating injury, sudden
acceleration/deceleration of the head, or excessive rotation
of the head and neck region. Early diagnosis and treatment
of PTCAD, before the onset of neurological symptoms, are
important for good long-term outcomes.
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Moyamoya Disease, Which is Rare in Infancy: A Case Report
Bebeklik Doneminde Nadir Gortlen Moyamoya Hastaligi: Olgu Sunumu
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Abstract

Moyamoya disease etiology is an undetermined vasculopathy and is
mainly thought to affect the Internal Carotid Artery and Wills circle.
An 8-month-old patient without any underlying disease was referred
to our hospital with sudden extreme right hemiparesis. There was
no evidence of meningeal irritation in the neurological examination,
decreased tonus on the right side, strength in the upper right
extremity 3/5 and strength in the lower right extremity 2/5, deep
tendon reflexes were exaggerated. Cranial brain tomography
angiography showed in both distal internal cerebral arteries and
branches and a significantly curvy appearance, with similar changes
present in the veins forming the Willis circle. Low molecular weight
heparin, acetylsalicylic acid, and levetiracetam were started. On the
fifth day of follow-up, motor activity in the lower right extremity
returned to normal. The power loss of 2/5 in the upper right
extremity was continuing. The patient was then transferred to a
center with Moyamoya surgery, which may be needed. This case
highlights the importance of considering Moyamoya disease as
a classical etiologies of acute ischemic strokes in children. It also
highlights the rare presentation among the Turkish population
and the use of neurovascular imaging techniques to facilitate the
diagnosis of Moyamoya diseas

Keywords: Infant, Moyamoya disease, cerebral angiography, acute
stroke

Moyamoya hastali§i etiyolojisi belirlenmemis bir vaskilopatidir
ve esas olarak internal Karotis arteri ve Wills ¢cemberini etkiledigi
dustinilmektedir. Herhangi bir sikayeti olmayan 8 aylik hasta ani asiri
sag hemiparezi ile hastanemize sevk edildi. Norolojik muayenesinde
meningeal irritasyon bulgusu yoktu, sagda tonus azalmasi, sag Ust
ekstremitede kuvvet 3/5 ve sag alt ekstremitede kuvvet 2/5, derin
tendon refleksleri abartili idi. Kraniyal beyin tomografisi anjiyografisi
hem distal i¢ serebral arterlerde ve dallarda hem de Willis cemberini
olusturan damarlarda benzer degisikliklerle birlikte dnemli dlclide
kivrimli bir gérinim gésterdi. Dusik molekdler agirlikli heparin,
asetilsalisilik asit ve levetirasetam baslandi. Takibinin besinci
glinlinde sag alt ekstremite motor aktivitesi normale dondi. Sag Ust
ekstremitede 2/5 gli¢ kaybi devam ediyordu. Hasta daha sonra ihtiyac
duyulabilecek Moyamoya ameliyati olan bir merkeze transfer edildi.
Bu olgu, Moyamoya hastaliginin cocuklarda akut iskemik inmelerin
klasik etiyolojisi olarak distnllmesinin énemini vurgulamaktadir.
Ayrica, Tlrk poptlasyonu arasinda nadir gorilen prezentasyona ve
Moyamoya hastaliklarinin tanisini kolaylastirmak icin nérovaskdler
goruntuleme tekniklerinin kullanimina vurgu yapmaktadir.

Anahtar Kelimeler: Bebek,

anjiyografi, akut inme

Moyamoya hastaligi, serebral

Introduction

Moyamoya disease was first described in Japanese literature
in 1957, and 12 years later, in 1969, Suzuki and Takaku
used “Moyamoya disease”. Its etiology is an undetermined
vasculopathy and is thought to be mainly influenced by the
Internal carotid artery and the Wills circle. Moyamoya disease

has been associated with hereditary conditions (sickle cell
anemia, neurofibromatosis type 1, Down syndrome) and
acquired conditions (chronic meningitis, intracranial mass,
cranial radiotherapy, cerebral vasculitis, etc.). We present
an 8-month-old moyamoya case with weakness in the right
lower and upper extremities.
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Case Report

The 8-month-old girl, who had no previous complaints,
presented with complaints of weakness in her lower right and
upper extremities. The child was admitted to the intensive
care unit because he had 4/5 muscle weakness in the right
arm and 3-4/5 in the right leg. Although the patient was
conscious at the first physical examination, he was restless
and could not use his lower right and upper extremity.
Other system findings were normal. The patient has been
monitored-with oxygen support. Peripheral vascular pathway
open. Initial vital findings: Fever: 37.1 °C, heart rate: 160/
minute, blood pressure: 85/40 mmHg measured. Fluid support
from 100 cc/kg was started. The patient’s lower and upper
extremity X-rays were taken and interpreted. Encephalitis,
meningitis, and intracranial mass were considered in the
differential diagnosis of the patient. Cranial tomography of
the patient was taken. There was no intracranial mass. The
patient underwent a lumbar puncture. Both biochemical tests
and culture were sent in the cerebrospinal fluid (CSF). Brain-
neck CT angiography examinations and non-contrast cranial
computed tomography (CT) examination revealed a large area
suggesting ischemia in the left frontoparietal. CT angiography
showed numerous slates in both distal internal cerebral
arteries (ICA), branches, and a pronounced curvy appearance,
and similar changes were present in the veins forming the
Willis circle. In addition, very thin collateral veins-Moyamoya
veins were noted in the Willis circle (Figure 1).

Cranial diffusion MRI imaging following CT noted the
restriction of diffusion in the area of the left middle cerebral
artery (MCA) superior segment and partly acute ischemia
in the left anterior cerebral artery (ACA) irrigation area, and

thickening of the vortex in this area in line with acute ischemia
(Figure 2). In addition to the diffusion study, the FLAIR
sequence also had gliotic changes at the centrum semiovale
level on the right that suggest the previous ischemic process.
No intracranial mass lesions were detected in the etiological
examinations of the case. Infection scans did not reveal any
culture reproduction. The patient’s prior family history was
found to have a history of cerebrovascular occlusion (SVO) at
a young age in his mother, aunt, and grandfather. Moyamoya
disease was considered in line with the imaging findings of the
case. Low molecular weight heparin (2 mg/kg/day), aspirin (2
mg/kg/day) and levetiracetam (20 mg/kg/day) were started.
In clinical follow-up, the patient had focal seizures in the left
arm, and electroencephalography showed no seizure activity.
On the fifth day of follow-up, motor activity in the lower
right extremity was seen to return to normal. Power loss was
continuing in the upper right extremity at 2-3/5. The patient
was consulted with pediatric hematology, pediatric neurology,
and neurosurgery. It was recommended that the patient be
discharged with low molecular weight heparin, aspirin, and
levetiracetam. In addition, neurosurgery approved his referral
to a place where Moyamoya surgery was performed, and
the patient was then transferred to a center with Moyamoya
surgery, which may be required.

Discussion

Moyamoya disease is a rare vasculopathy characterized by
angiographic findings of abnormal vascular distribution and
bilateral occlusion of the internal carotid artery terminal
section, whose etiology is unclear.” The disease often presents
in the form of a transient ischemic attack (TTIA) or ischemic

Figure 1. CT angiography examination, axial (a), coronal (b), and sagittal (c) planes; a, occlusions (yellow arrows) in the left MCA superior segment at the right
ICA bifurcation level; b, bilateral tortiyoze ICA (white arrows), occlusions in the right ICA bifurcation segment and the left ICA supraklinoid segment (yellow
arrows); in all three images, thin curvy collateral veins, Moyamoya veins are shown with red arrows

CT: Computed tomography, MCA: Middle cerebral artery, ICA: Internal cerebral arteries
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Figure 2. a) Diffusion-weighted MRI imaging, constraint restriction compatible with acute ischemia in the frontal and parietal on the left; b) CT angiography 3D

VR imaging shows curvy distal ICA’s with red arrows, slacks with yellow arrows

ICA: Internal cerebral arteries, CT: Computed tomography, MRI: Magnetic resonance imaging

infarction.?® However, unlike children, intracranial bleeding
was reported in the adult patient group.* Seizures occur in
child and adult case groups, often complications of ischemic
or hemorrhagic events. Children may experience a decline
in the cognitive function directly related to the number of
ischemic events undergoing and chronic hypoxemia exposed.
Although its relationship with hereditary or acquired causes
is widely reported in the literature, its etiology is unclear.
Moyamoya appearance; neonatal anoxia, trauma, basil
meningitis, neurofibromatosis type 1, tuberculosis, Sturge-
weber syndrome, brain tumors, Marfan syndrome, Turner
syndrome, cerebral dissection, sickle cell anemia, Down
syndrome, Alagille syndrome can cause and therefore should
be kept in mind in the differential diagnosis.? In our case, the
perinatal history was normal, and there was no history of
trauma, physical examination findings of syndromes, and no
clinical findings were detected.

The disease is a bimodal distribution, occurs in children at
an average age of 2-17 years, while in adults, it occurs at an
average age of 30-40 years. While motor symptoms such as
hemiparesis are observed first in ischemic attacks, aphasia,
and dysesthesia follow this process.> The first symptom was
an ischemic cerebrovascular stroke and was an infant patient
outside the age range specified in the literature.

As with other cerebrovascular diseases, brain tomography
is the first diagnostic imaging method for moyamoya
disease suspected. Although the brain is very successful
in distinguishing CT ischemic or hemorrhagic stroke, CT
or MRI angiography examinations are needed for blocked
vessel imaging. In angiographic imaging, moyamoya veins,
which give the disease its name, are monitored in very thin
collaterals, causing the appearance of clouds or cigarette
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smoke (Moyamoya).® In line with angiographic evaluation,
possible or definitive moyamoya disease can be diagnosed.”
In our case, there were common Moyamoya veins.

Today, an utterly therapeutic approach has not yet been
developed. It should be remembered that medical treatments
do not stop the progression of the disease but contribute to
reducing its complications. Since there is no initial treatment
for the disease, standard treatment protocols for stroke or
hemorrhage are applied. Each case should be evaluated
separately, and the option of surgical treatment should also
be considered. Revascularization procedures such as surgical
anastomosis from ICA to ECA can reduce the quality of life
and ischemic complications.® Due to the rapid progression of
the clinic in our case, the succession of ischemic attacks over
two months, Moyamoya surgery was referred to a center for
evaluation of the surgical treatment option. In the literature,
there are many patients with moyamoya disease in the older
age group. However, moyamoya disease should be kept in
mind in patients under the age of 1 who present with muscle
weakness and seizures.

Conclusion

The range of differential diagnoses in the child patient
presenting with ischemic stroke is vast. Today, there is no
optimal treatment for Moyamoya disease, but in fast-moving
cases, urgent diagnosis, the necessary anticoagulation
treatment should be started, and, where necessary, surgical
treatment should be considered. Our case will contribute to
the literature in terms of considering vascular pathologies in
the differential diagnosis of an infant patient presenting with
hemiparesis and hemiplegia.
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