PHOENIX

MEDICALJOURNAL

Anka Tip Dergisi

e—ISSN: 2687-4369






DergiPark

AKADEMIK

hosted by

PHOENIX

MEDICALJOURNAL

Anka Tip Deroisi

+ Radiation Safety for Anesthesiologists

¢ The History of Black Cumin QIl, its use in Traditionnal Medicine and some Pharmacological Properties

¢ Chest CT Score in COVID-19 Patients: The Relationship Between Neutrophil- Lymphocyte Ratio,
Monocyte, Lactate Dehydrogenase, Albumin And Ferritin

+ Body Mass Index, Waist Circumference, Hip Circumference, Waist-to-Height Ratio: Which Affects
Adolescent Hypertension More?

+ The Role of Sll and SIRI Values in Predicting the Severity of CO Poisoning in the Emergency Department

+ Demographic Characteristics of Penetrating and Cutting Tool Injuries

« Factors Affecting Cardiopulmonary Resuscitation Training: The Case of Sakarya

+ The Effect of Trauma Mechanism on The Frequency of Accompanying Vertebral Fracture in Cases with
Thoracic Trauma

* A Rare Cause of Bloody Defecation: A Case Report

* Two Rare Presentations of Pontine Lesion: One-and-a-half Syndrome and Eight-and-a-half Syndrome

« Fracture on Grater Horn of the Hyoid Bone

« Pakistan Flood: Prevalence of Mental Health Crisis, an Alarming Situation

Volume 5 No 1 March2023

e—ISSN: 2687-4369




PHOENIX MEDICAL JOURNAL
Anka Tip Dergisi

EDITOR
ibrahim iKiZCELI

ASSOCIATE EDITOR
Seda OZKAN
Yusuf YURUMEZ Afsin IPEKCI

FIELD EDITORS
Surgical Medical Sciences
Erdogan M. SOZUER
Internal Medical Sciences
Selman CELEBI
Basic Medical Sciences
Ahmet OZAYDIN

PUBLISHING BOARD
Salim SATAR Fatih Yilmaz TOPAL
Fatih CAKMAK Banu KARAKUS YILMAZ
Kiibra HAMZAOGLU CANBOLAT

ENGLISH LANGUAGE ADVISOR
Fatma AKINCI ismail DENIZ

TURKISH LANGUAGE ADVISOR
Mehmet SEVEN

STATISTIC ADVISOR
Coskun KUS Gokcan AMAN
Tiirker DEMIRTAKAN

Owner; ibrahim IKIZCELI, E-mail: ikizceli@istanbul.edu.tr Phone: +90 532 2022450
Address: Seyitmizam Mah. Balikli Cirpici Sk. Topkapi Merkez Evleri As/31 Zeytinburnu/ ISTANBUL/TURKIYE



PHOENIX MEDICAL JOURNAL
Anka Tip Dergisi

EDITORIAL ADVISORY BOARD

Abdullah Serdar ACIKGOZ,
Akif ERBIN

Ali YIKILMAZ

Aysel KALAYCI YiGiN
Bulut DEMIREL

Cemil KAVALCI

Cuma YILDIRIM

Caglar OZDEMIiR

Deniz AKA SATAR

Derya BUYUKKAYHAN
Ebubekir TiLKi

Elif EROLU

Fatih KIRAR

Fazilet EROZGEN

Halil ibrahim CAKMAK
Gamze NESiPOGLU
Mehmet Ali MALAS
Mehmet DOKUR

Mehmet SEVEN

Mehmet Riza ALTIPARMAK
Mihriban GURBUZEL
Muhammed SAYAN
Murat KOYUNCU
Mustafa ORKMEZ
Mustafa OZSUTCU

Nartis Nisim KALEVA-HODZHEVA
Oltjon ALBAJRAMI

Ozlem GUNEYSEL

Saad OLABI

Sarper ERDOGAN

Sevil KUSKU KIYAK
Seyhan KARACAVUS
Seymur MAMMADOV
Suna AVCI

Sirin CELIK

Siikrit OZTURK

Tuba Erdem SULTANOGLU
Tiirkan iKIiZCELI

Umran Sumeyse ERTURK
Yalcin YONTAR

Yonca Senem AKDENiIZ

Gynecologic Oncology, Istanbul
Urology, Istanbul

Pediatric Radiology, Toronto, Canada
Medical Genetics, Istanbul
Emergency Medicine, Glasgow, Scotland
Emergency Medicine, Antalya
Emergency Medicine, Gaziantep
Forensic Medicine, Kayseri
Histology and Embryology, Adana
Pediatrics, Istanbul

Cardiology, Germany

Pediatric Cardiology, Istanbul
Neurosurgery, Istanbul

General Surgery, Istanbul
Pediatric Surgery, Rize
Bioethicstist, Istanbul

Anatomy, Izmir

Emergency Medicine, Istanbul
Medical Genetics, Istanbul
Nephrology, Istanbul

Pathology, Istanbul

Thorasic Surgery, Ankara
Emergency Medicine, Istanbul
Biochemistry, Gaziantep
Ophthalmology, istanbul

Pediatric Endocrinology, Bulgaria
Nephrology, Boston, USA
Emergency Medicine, Istanbul
Internal Medicine, Berlin, Germany
Public Health, istanbul

Emergency Medicine, Aydin
Nuclear Medicine, Kayseri
Cardiovascular Surgery, Baku, Azerbaijan
Geriatrics, Bursa

Dermatology, Istanbul

Medical Genetics, istanbul
Physical Medicine and Rehabilitation, Diizce
Radiology, Istanbul

Infectious Diseases, Bahrain
Plastic Surgery, Kayseri
Emergency Medicine, Istanbul

Phoenix Medical Journal adopts Open Access Policy. No fee will be charged for the articles submitted
to our journal at any stage of the publication.

Phoneix Medical Journal is licensed under a Creative Commons Attribution 4.0 International License






PHOENIX MEDICAL JOURNAL
Anka Tip Dergisi

AIM & SCOPE

Phoneix Medical Journal is a scientific journal that publishes
retrospective, prospective or experimental research articles, review
articles, case reports, editorial comment/discussion, letter to the editor,
surgical technique, differential diagnosis, medical book reviews,
questions-answers and also current issues of medical agenda from all
fields of medicine and aims to reach all national/international institutions
and individuals.

Phoenix Medical Journal publishes actual studies in all fields of
medicine. The journal is published three times a year and in March, July,
and November. The official languages of the journal are Turkish and
English.

Phoenix Medical Journal respects the scientific submission of its
authors, therefore, all submitted manuscript are processed through an
expeditious double-blind peer review process. We aim at completing the
review process within the scheduled time frame

This is an open-access journal which means that all content is freely
available without charge to the user or his/her institution. Users are
allowed to read, download, copy, distribute, print, search, or link to the
full texts of the articles in this journal without asking prior permission
from the publisher or the author.

Phoenix Medical Journal believes in safeguarding the privacy rights of
human subjects. In order to comply with it, the journal instructs all
authors (when uploading the manuscript) to also add the ethical
clearance (human/animals) and informed consent of subject(s) included
in the manuscript. This applies to Case Report/Reviews that involve
animal/human subjects and specimens

Any processes and submissions about the journal can be made from the
website: www.acilx.com

The author(s) undertake(s) all scientific responsibility for the manuscript.
Phoenix Medical Journal does not charge any article processing or
submission fees to the authors.



PHOENIX MEDICAL JOURNAL
Anka Tip Dergisi

AUTHORS GUIDELINES

Phoenix Medical Journal is a scientific journal that publishes retrospective, prospective or experimental research articles, review articles, case reports, editorial
comment/discussion, letter to the editor, surgical technique, differential diagnosis, medical book reviews, questions-answers and also current issues of medical
agenda from all fields of medicine and aims to reach all national/international institutions and individuals.
The journal is published three times in a year and in March, July, and November. The official languages of the journal are Turkish and English.
This is an open-access journal which means that all content is freely available without charge to the user or his/her institution. Users are allowed to read, download,
copy, distribute, print, search, or link to the full texts of the articles in this journal without asking prior permission from the publisher or the author.
Any processes and submissions about the journal can be made from the website https://dergipark.org.tr/tr/pub/phnx. Past issues of the journal are also available at
this website.
MANUSCRIPT PREPARATION
Authors are encouraged to follow the following principles before submitting their article:

¢ Research articles and article collections should not exceed 15 pages including the text, figures, tables, and references, while short announcements and case

report presentations should not be longer than 5 pages, image presentations should not exceed 500 words.

o Author number for review articles should not exceed three.

o Author numbers for case report presentations should not exceed five.

o Author number for image presentations should not exceed three.

« The reference number for image presentations should not exceed five.

o Atrticles should be written with double space in 10 font size and right, left, upper and lower margins should all be 2,5 cm. writing style should be Arial.

¢ Manuscripts should have double-line spacing, leaving a sufficient margin on both sides.

e Manuscripts should be written with Microsoft Word.

o Abbreviations that are used should be defined in parenthesis where the full word is first mentioned.
Cover page (Title Page): The title of the article in Turkish and English, the names, surnames and titles of all authors, the name and city of the institution they work for
should be included on this page. Internationally valid "ORCID" information of all authors should be included. If the article has been presented as a report at any
meeting before, its place and date should be specified. The name, full address, telephone, fax, mobile phone and e-mail information of the correspondence author
must also be added to this page.
ARTICLE SECTIONS
The text file should include the title in Turkish, keywords, the title in English, keywords in English, abstract, the text of the article, references, tables (only one table for
one page) and figure legends (if any), respectively. Within the text file, the names of the authors, any information about the institutions, the figures and images should
be excluded.
Abstract:
In original articles; Turkish and English abstracts should be written with the title of the article. The abstract should reflect the article, give important results and make
a brief comment.
Abbreviations and references should not be used in the abstract. It should contain objective, material and method, results and conclusion sections and should not
exceed 250 words.
In case reports; the abstract should be unstructured and shorter (average 100-150 words; without structural divisions in Turkish and English).

In reviews; the abstract should be written in both English and Turkish, and should not be configured. The abstract should not exceed 250 words.
Keywords:

« Keywords should be listed below the abstract.

e They should be minimally 2 and maximally 6, and should written English.

¢ The words should be separated by a semicolon (;), from each other.

o English keywords should be appropriate to “Medical Subject Headings (MESH)” (www.nIm.nih.gov/mesh/MBrowser.html).

o Turkish keywords should be appropriate to “Turkey Science Terms” (www.bilimterimleri.com).
Main text:

Main text in original articles; It should consist of Introduction, Materials and Methods, Results, Discussion and Conclusion sections.

In the introduction; the purpose of the article should be stated, the rationale of the study or observation should be summarized, only strictly appropriate references
should be given, and the subject should not be reviewed extensively.

In the Materials and Methods section; the study design, selection and description of cases, technical methods, materials and procedures, and statistical methods
used should be described.

Results section; Results should be presented in the text, tables and figures in logical order. In the text, all data in tables and / or figures should not be repeated, only
important results should be highlighted or summarized.

In the discussion section; the new and important aspects of the study and their results should be emphasized. Detailed data given in the results sections should not
be repeated. The conclusions and limitations of the study should be included in the discussion section. The results should be linked to other relevant studies.
Case reports should include introduction, case (s) presentation, discussion, and conclusion sections.
The main text in reviews should include title, abstract, keywords, text and references.
References:
When cited, the latest and most recent publications should be preferred. All sources must be shown in the main text by numbering them where appropriate. The
authors are responsible for the correctness of the references. If possible, the DOI numbers of online articles that have been cited before must be provided. Journal
titles should be abbreviated according to journal abbreviations at Index Medicus/Medline/PubMed.
The journal accepts an ANSI standard style adapted by the National Library of Medicine (NLM) as the writing style of the references. Authors can apply to
http://www.nlm.nih.gov/bsd/uniform_requirements.html for examples of citing sources.
When there are six or fewer authors, all author names should be listed. If there are seven or more authors, then the first six authors should be put "et al." after writing.
For writing in the text, Arabic numbers should be used in brackets when referring to sources in the main text for example (1,2).

Reference styles for different publication types are shown in the following examples:
Journal article
1. Ercan S, Yazkan R, Kolcu G, Baser Kolcu M, Giille K, Kosar A. Suleyman Demirel Universitesi Tip Fakiiltesi Dergisi'nin Son 10 Yilinin Bibliyometrik Analizi. SDU
Tip Fakultesi Dergisi. 2019;26(2):123-129.
2. Akdeniz YS, Cakmak F, Ipekci A, Ikizceli I, Karatas KF, Berberoglu DB, et al. Videoscopic assisted retroperitoneal debridement in infected necrotizing pancreatitis.
Phnx Med J. 2020;9(2):156-159. DOI: 10.1080/13651820701225688.


http://www.nlm.nih.gov/mesh/MBrowser.html
http://www.bilimterimleri.com/
https://dergipark.org.tr/tr/pub/phnx
http://www.nlm.nih.gov/bsd/uniform_requirements.html

PHOENIX MEDICAL JOURNAL
Anka Tip Dergisi

AUTHORS GUIDELINES

Book section

Ipekci A, Cakmak F, Akdeniz YS. Cell death: the significance of apoptosis. In: Ikizceli I, eds. International review of cytology. Istanbul: BTM; 2019. pp. 251-306.
Single authored book

Akdeniz YS. Health economics: fundamentals of funds. Istanbul: Kara Tren Yayinevi; 2019.

Editor(s) as author

Cakmak F, Ipekci A, editors. Mental health care for elderly people. Istanbul: Fatih Yayinevi; 2019.

Written at the meeting

Berberoglu D, Kocman AY, Cakmak K, Kanbakan A. Cannabinoids and pain. In: Ikizceli I, editor. Proceedings of the 10th World Congress on Emergency; 2020Aug
17-22; Istanbul, IASP Press;2020. p. 437-68.

Thesis

Memoglu F. Acil Servise Bagvuran 65 Yas Uzeri Travma Hastalarinin incelenmesi. Cerrahpasa Tip Fakiiltesi: istanbul Uniersitesi; 2019.

Text published in electronic format

U.S. Department of Health and Human Services: The Health Consequences of Involuntary Exposure to Tobacco Smoke: A Report of the Surgeon General. Atlanta:
U.S. Department of Health and Human Services, Centers for Disease Control and Prevention, National Center for Chronic Disease Prevention and Health Promotion,
Office on Smoking and Health, 2006.

http://www.cdc.gov/tobacco/data_statistics/sgr/2006/pdfs/what-is-shs.pdf. Accessed 30 Nov 2014.

Tables, Figures, Pictures, and Graphics:

o All tables, figures, pictures, and graphics should be cited at the end of the relevant sentence.

o Each table, figure, picture and graphics should have a descriptive title. Arabic numbers should be preferred for tables, figures, pictures and graphics.

o Tables should be in the file where the article was submitted, should come after the references page, and each table should be written on a separate page. Tables
should be numbered according to the order of appearance in the text. Heading of the table should be placed above the table. The descriptions and abbreviations
should be placed under the table. Each table should be mentioned in the text.

o Each of the figures, pictures and graphics must be uploaded as a separate image file (jpeg, tiff, png or gif) with a minimum of 300 DPI.

« Heading of figures, pictures and graphics should be added to the end of the article.

e The manuscripts containing color figures/pictures/tables would be published if accepted by the Journal. In the case of publishing colorful artwork, the authors will
be asked to pay extra printing costs.

o All abbreviations used, must be listed in the explanation which will be placed at the bottom of each table, figure, Picture and graphic.

o For tables, figures, pictures, and graphics to be reproduced relevant permissions need to be provided. This permission must be mentioned in the explanation.

o Pictures/photographs must be in color, clear and with appropriate contrast to separate details.

Conflict of interest:

If any of the writers have a relationship based on self-interest, this should be explained.

Acknowledgment:

Only acknowledge persons and institutions who have made substantial contributions to the study, but was not a writer of the paper.

Ethical approval:

Studies must comply with the Declaration of Helsinki (https://www.wma.net/what-we-do/medical-ethics/declaration-of-helsinki/). Authors should indicate the date and
number of ethics committee approval they received for their work requiring ethics committee approval, and from which institution it was obtained in the materials and
methods section.

Copyright transfer form:

According to the 1976 Copyright Act, all publishing rights of the articles accepted for publication belong to the institution that publishes the journal. The "Copyright
Transfer Form" should be taken from the system during the application, signed by all authors in accordance with the author order in the article, and sent online with
the article.

Submission of manuscripts:

Phoenix Medicel Journal only accepts manuscripts submitted online from the website at https://dergipark.org.tr/tr/pub/phnx. All articles must be sent from the system
accessed by clicking the "Submit Article" icon at the relevant address.

Checklist for Submitted Articles:
Articles must be complete. They must include the following:
o Title Page
« Article sections
« Turkish and English titles
o Abstract (250 words) (Turkish and English)
o Keywords (minimum 3; maximum 6)
« Article divided into appropriate sections
« Complete and accurate references and citations
« List of references styled according to “journal requirements”
« All figures (with legends) and tables (with titles) cited.
« "Copyright Form" signed by all authors.
The evaluation process will not be initiated for manuscripts that do not meet the above conditions.


https://dergipark.org.tr/tr/journal/3125/file/2790/download
https://dergipark.org.tr/tr/journal/3125/file/2790/download

PHOENIX MEDICAL JOURNAL

1-5

6-9

10-16

17-22

23-31

32-37

Anka Tip Dergisi

CONTENTS

REVIEW

Radiation Safety for Anesthesiologists
Anestezistler icin Radyasyon Guvenligi
Ayla Esin, Yasemin Ozsahin, Kerem Erkalp, Ziya Salihoglu

The History of Black Cumin Oil, its use in Traditionnal Medicine and some
Pharmacological Properties

Corek Otu Yaginin Tarihgesi, Geleneksel Tipta Kullanimi ve Bazi Farmakolojik Ozellikleri
Mohamad EL Dhaybi, Deniz Mesutoglu, Dilara Rana Bicer

ORIGINAL ARTICLE

Chest CT Score in COVID-19 Patients: The Relationship Between Neutrophil-
Lymphocyte Ratio, Monocyte, Lactate Dehydrogenase, Albumin And Ferritin
COVID-19 Hastalarinda Toraks BT Skoru: Nétrofil-Lenfosit Orani, Monosit, Laktat
Dehidrojenaz, Albiimin ve Ferritin Arasindaki iligki

Baris Cil, ibrahim Demir, Mehmet Kabak, iclal Hocanli, Mahsuk Taylan, Mustafa Fidan

Body Mass Index, Waist Circumference, Hip Circumference, Waist-to-Height Ratio:
Which Affects Adolescent Hypertension More?

Vicut Kitle Indeksi, Bel Cevresi, Kalgca Cevresi, Bel-Boy Orani: Hangisi Adélesanlarda
Hipertansiyonu Daha Cok Etkiler?

Melike Tellioglu, Muammer Yilmaz, inci Arikan, Yasar Cakmakgi

The Role of Sll and SIRI Values in Predicting the Severity of CO Poisoning in the
Emergency Department

Acil Serviste SlI ve SIRI degerlerinin CO Zehirlenmesinin Siddetini Tahmin Etmedeki Rolii
Tarik Acar, Birsen Ertekin

Demographic Characteristics of Penetrating and Cutting Tool Injuries
Delici — Kesici Alet Yarlanmalarinin Demografik Ozellikleri
Ali Sahin, Eren Usul, Yildiz Yildirimer, Emrah Ari1, Ali Halici, Engin Deniz Arslan



PHOENIX MEDICAL JOURNAL

38-41

42-45

46-48

49-52

53

54-55

Anka Tip Dergisi

CONTENTS

ORIGINAL ARTICLE

Factors Affecting Cardiopulmonary Resuscitation Training: The Case of Sakarya
Kardiyopulmoner Resiisitasyon Egitimine Etki Eden Faktérler: Sakarya Ornegi
Nuray Aslan, Necip Gékhan Giiner, Yesim Durgun, Ensar Durmus, Yusuf Ydriimez

The Effect of Trauma Mechanism on The Frequency of Accompanying Vertebral
Fracture in Cases with Thoracic Trauma

Toraks Travmali Olgularda Travma Mekanizmasinin Vertebra Fraktird Eslik Etme
Sikligina Etkisi

Beliz Oztok Tekten, Osman Yaksi

CASE REPORT

A Rare Cause of Bloody Defecation: A Case Report
Nadir Bir Kanl Diskilama Nedeni: Bir Olgu Sunumu
Baris Cil, Mehmet Kabak

Two Rare Presentations of Pontine Lesion: One-and-a-half Syndrome and Eight-
and-a-half Syndrome

Pons Lezyonunun iki Nadir Prezentasyonu: Bir Bucuk ve Sekiz Buguk Sendromu

Turgay Doélek, Muammer Korkmaz, Ayse Ozlem Akgiin, Semai Bek, Giilnihal Kutlu
Gtinergin

IMAGE PRESENTATION

Fracture on Grater Horn of the Hyoid Bone
Hyoid Kemik Biylk Boynuz Kirigi
Gokhan isat, ibrahim Altunok, Serdar Ozdemir

LETTER TO THE EDITOR

Pakistan Flood: Prevalence of Mental Health Crisis, an Alarming Situation
Pakistan Seli: Akil Saglig Krizinin Yayginhgi, Endise Verici Bir Durum
Yousra Sarfaraz, Ammara Rafique, Nida Sohail






REVIEW

Anestezistler icin Radyasyon Giivenligi

Radiation Safety for Anesthesiologists

Ayla Esin', Yasemin Ozsahin?, Kerem Erkalp?,

Phnx Med J. March 2023, Volume 5 No 1
DOI:10.38175/phnx.1093308

Ziya Salihoglu?

1- Kog Universitesi Hastanesi Anesteziyoloji ve Reanimasyon Anabilim Daly, Istanbul, Tiirkiye. 2- Istanbul Universitesi-
Cerrahpasa Cerrahpasa Kardiyoloji Enstitiisii Anesteziyoloji ve Reanimasyon AD, Istanbul, Tiirkiye.

ABSTRACT

The increasing prevalence of radiation, which has been used in the health field since the beginning of the
twentieth century, inside and outside the operating room, leads to an increase in the radiation exposure of
anesthesiologists. Therefore, it is very important to have knowledge about the basic concepts of radiation,
radiation physics, and radiation safety in order to ensure both the safety of employees and patients, and to
minimize the potential harmful effects of radiation exposure.

Our purpose is to inform anesthesiologists and help them to keep their occupational radiation exposure to a
minimum.

OZET

Yirminci yiizyil basindan beri saghk alaminda kullamilmakta olan radyasyonun, ameliyathane i¢inde ve disinda
kullamm yayginligimin giderek artmasi, anestezistlerin radyasyon maruziyetinin artmasina yol agmaktadir.
Bu yiizden hem ¢alisanlarin giivenligini hem de hasta giivenligini saglamak ve radyasyona maruz kalmanin
potansiyel zararl etkilerini en aza indirmek i¢in, radyasyonun temel kavramlari, radyasyon fizigi, radyasyon

Keywords:
Radiation
Safety

Anesthesia

Anahtar Kelimeler:
Radyasyon
Giivenlik

Anestezi

giivenligi konular: hakkinda bilgi sahibi olmak ¢ok onemlidir.

Bu yazimin amaci anestezistleri bilgilendirme, mesleki radyasyon maruziyetlerini minimumda tutmalarina

yardimct olmaktir.

GIRiS

Yirminci ylizyilin baslarinda anestezistler icin en
o6nemli mesleki risk, ameliyat odasi i¢inde inhalasyon
anesteziklerinin neden oldugu yangin ve patlamalardi.
Giintimiizde ise anestezi calisanlar1 giiriiltii, radyasyon
gibi fiziki; gaz gibi kimyasal; bulasici hastaliklar gibi
biyolojik; yangin gibi cesitli kaza riskleri altindadir.
Ayrica madde bagimliligi, mesleki stres, tiikkenmislik de
risk olarak bildirilmistir.

Ameliyathane, yogun bakim ve diger tibbi girisim alanlar1
ileri teknolojinin kullanildigi, ekip c¢alismasi gerektiren
dinamik ortamlardir. Bilgisayarli tomografi, niikleer
tip, girisimsel radyoloji, girisimsel kardiyoloji, agr1
tedavisi ve skopi gerektiren cerrahiler gibi radyasyon
kullanimina dayanan prosediirlerin artmasiyla, radyasyon,
giinlimiizde modern tipta ileri tan1 ve tedavi amaciyla
giderek daha fazla kullanilir hale gelmistir. Ameliyathane
icinde ve diginda bu prosediirlerin yayginliginin artmasi,
anestezistlerin iyonize radyasyon kullanilan alanlarda
hizmet vermelerinin giderek daha fazla gerekli olmasina,
dolayisiyla radyasyon maruziyetinin artmasina yol
agmaktadir (1,2).

Bu ylizden hem kendi giivenlikleri hem de hastalar
acisindan radyasyona maruz kalmanin potansiyel zararl
etkilerini en aza indirmek igin, radyasyonun temel
kavramlari, radyasyon fizigi, radyasyondan korunmanin

Correspondence: Ayla Esin, Kog¢ Universitesi Hastanesi, Anesteziyoloji ve Reanimasyon Anabilim Dali, Davutpasa Cd. No:4

Topkapi Istanbul, Tiirkiye. E-mail: aylaesin@hotmail.com

Cite as: Esin A, Ozsahin Y, Erkalp K, Salihoglu Z. Anestezistler i¢in Radyasyon Giivenligi. Phnx Med J. 2023;5(1):1-5.
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temel prensipleri ve alinmasi gereken Onlemleri bilmek
¢ok onemlidir (3).

TARIHCE

Ik olarak 1895 yilinda Wilhelm Conrad Rontgen,
laboratuvarinda ¢aligirken gozlemledigi ilging fenomeni,
Wiirzburg Tibbi Fizik Dernegine “Yeni bir 1smn tipi ;
Preliminer bildiri” bashikl ilk yazisiyla bildirdi. Bu
1sina X-1g1nt adi verildi ve daha sonra bu 1gmlar Rontgen
isinlart olarak anilmaya baglandi. Caligmalari sirasinda
bir fotograf kaseti iizerine X-igmlar ile goriintiiledigi
eller ise ilk diagnostik denemelerdi. Bu onemli bulus
biitin diinyada biiylik heyecan yaratti. Daha sonra
Fransa’da, 1896 yilinda bir fizik 6gretmeni olan Antoine
Henri Becquerel uranyum tuzlari iizerine ¢alisarak dogal
radyoaktiviteyi buldu. “Fosforesan Maddelerden Yayilan
Goriilebilir Radyasyon” isimli makalesi ile bu ¢aligmasini
yayinladi. iki sene sonra ise 1898 yilinda Marie ve Pierre
Curie uranyum ile deney yaparken polonyum ve radyum
olustugunu gordiiler ve 1sin yayan bu iki elementi ilk
kesfeden oldular. Bu buluslari, radyoaktivite ve 1sinlarin
fiziksel ozellikleri ile ilgili bagka caligmalar takip etti.
1897°de Rutherfort, uranyumdan c¢ikan alfa ve beta
isinlarint  buldu. 1898’de Villard Radyumdan ¢ikan
isinlarin X-1ginlan ile ayri ozellikte olan foton 1sinlar
oldugunu gosterdi (4).
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Esin ve ark.

GENEL BILGILER

Elektromanyetik dalga; bir vakum veya maddede kendi

kendine yayilan dalgalar formudur. Yikli bir parcacigin

ivmeli hareketi sonucu olusan bu dalgalar sirasiyla artan
frekans ve azalan dalga boyuna gore siniflandirilmustir:

*  Radyo dalgalari

e Mikrodalgalar

*  Kizildtesi radyasyon

e GOriiniir 151k

*  Morétesi radyasyon

e X-sinlar

*  Gama sinlari

Elektro manyetik enerji, siniis dalgasi seklinde 151k hizi

ile yayilir ve dalga boyuna gore siniflanir. Radyasyon ise

elektromanyetik dalgalar veya parcaciklar bigimindeki
enerji yayimi ya da aktarimidir ve bu enerjinin frekansi

arttikca enerjisi de artmaktadir (5).

Radyasyona maruz kalma miktarini 6l¢mek i¢in kullanilan

4 birim vardir (Tablo 1):

e Rontgen (R), havada elektrik yiikii olusturabilecek
miktardaki y ve x 1s1m1 i¢in kullanilan birimdir. Bir
rontgen gorlintiileme cihazinin ¢ikis yogunlugu ise
miliroentgen (mR) cinsinden dlgiiliir.

¢ Rad (radyasyon absorbe edilen doz), radyoaktif
bir 1s1maya maruz 1 kilogramlik bir maddenin 107
joule’lik enerji sogurdugunda aldigr radyasyon
miktaridir.

e Rem (radyasyon esdegeri adam), canli dokularin
absorbe ettigi etkin radyasyon birimidir.

e Curie (Ci), saniyede 3,7x10' atomun pargalandigi
radyoaktif madde miktaridir. 1981°den beri, Amerika
Birlesik Devletleri (ABD) harig tiim iilkeler tarafindan
“Le Systéme International d’Unités” (Uluslararasi
Sistem veya SI) benimsenmistir. Uluslararasi
Sistemde Gray (Gy) Rad’a karsiliktir, 1 Gy = 100
Rad; Sievert (Sv) rem’e karsiliktir, 1 Sv = 100 Rem;
Becquerel (Bq) Ci’ye karsiliktir, 1 Ci=3,7 x 10'° Bq.

Radyasyona maruz kalma sinirlari, belirli bir organ veya

doku icin ‘esdeger doz’ ve tiim viicut maruziyeti igin,

viicudun tiim doku ve organlarindaki esdeger dozlarin
agirlikli toplami “‘etkili doz’ cinsinden ifade edilir.

Esdeger doz ve etkili doz, kisisel dozimetrelerle dl¢iilen

degerlerden hesaplanir. Egsdeger doz (Sv), bir doku veya

organda (Gy) sogurulan ortalama dozdur. Farkli iyonize
radyasyon tiirlerinin degisen derecelerde biyolojik hasara
neden olma yetenegini agiklayan spesifik deger, agirhik
faktorii (wR) olarak adlandirilir. Herhangi bir iyonize
radyasyon tiirli i¢in esdeger doz, uygun agirlik faktorii

(WR) ile ¢arpilarak hesaplanir (Tablo 2) (6,7).

Esdeger Doz (rem) = Absorbe Edilen Doz (rad) x wR.

Ornegin, x-1sinlar1, y 1sinlar1 ve B pargaciklar igin wR=

1; bu nedenle, bu iyonize radyasyon tiirleri i¢in 1 rad = 1

rem. o par¢aciklari i¢in ise wR= 20 dolayisiyla a-pargacik

Tablo 1: Radyasyon birimleri (7)

radyasyonu i¢in 1 rad =20 rem.
Maksimum giivenli dozlar
Atom bombasindan sag kurtulan 25000 kisi ve 15
iilkedeki 407000 radyasyon iscisinin takibinden elde
edilen veriler radyasyon riskleri ile ilgili 6nemli bilgi
saglamistir (8,9). Atom bombasindaki gama radyasyonu
radyolojide kullanilan x-151n1 radyasyonundan farkli
olsa da, kanserojen potansiyeli agisindan aralarinda fark
yoktur. Uluslararasi Radyolojik Koruma Komisyonu’'na
(International Commission on Radiological Protection)
(ICRP) gore, yillik mesleki etkili doz sinir1 5000 mrem
(50 mSv), 5 ardisik yilda her y1l i¢in 20 mSv (100 mSv/5
yil), kiimiilatif etkili doz limiti ise 1000 mrem x yas (10
mSv x yas)’dir. Oliimciil kanser riski ise yasam boyu rem
maruziyeti x yaklagik % 0,04 oraninda artar.
ICRP tarafindan mesleki radyasyon maruziyeti esdeger
doz siniri, okuler lens i¢in 20 mSv/ yil, cilt, eller ve
ayaklar i¢in 500 mSv/ yil olarak belirlenmistir. ICRP
ayrica embriyo veya fetiis i¢in maruz kalman radyasyon
degerinin toplam gebelik siiresi boyunca 500 mrem’i (5
mSv) veya ayda 50 mrem’i gegmemesini dnerir (7).
Tiirkiye Atom Enerjisi Kurumu Nikleer Arastirma
Merkezi de ’Radyasyon Giivenligi Yonetmeligi”‘nde
mesleki radyasyon maruziyeti sinirt olarak etkili doz igin
ardisik bes yilin ortalamasi 20 mSv, herhangi bir yilda
ise 50 mSv olarak belirlemistir. Ayrica el ve ayak veya
cilt i¢in yillik esdeger doz smirin1 500 mSv, g6z mercegi
i¢in ise 150 mSv olarak belirlemistir. Cilt i¢in en yiiksek
radyasyon dozuna maruz kalan 1 cm?’lik alanin esdeger
dozu, diger alanlarin aldig1 doza bakilmaksizin ortalama
cilt esdeger dozu olarak kabul edilir.

Elektromanyetik radyasyon ikiye ayrilr

1. Iyonize olmayan radyasyon: Zararsizdir. Goriiniir
151k, kizilotesi radyasyon, mikrodalgalar, radyo
dalgalari, ultrason ve manyetik rezonans goriintiileme
gibi tibbi goriintiileme yontemleri buna 6rnektir.

2. lyonize radyasyon: Belirli radyoaktif bozunma
streglerinin {iriinleri olan alfa (o) ve beta ()
parcaciklarinin yani sira X-1ginlari ve gama (y) 1sinlari,
kozmik 1ginlar ve nétronlar ¢ok yiiksek frekanslarda
oldugundan, elektromanyetik pargaciklar kimyasal
baglar1 kirabilecek enerjiye sahiptir. Bu baglarin
kirtlmasi sonucu iyonizasyon yani bir atomdan bir
yoriinge elektronunu uzaklagtirma islemi gergeklesir.
Iyonize radyasyon, hiicrenin genetik materyali olan
DNA’ya zarar vererek hiicre hasarina, hatta hiicre
6liimiine neden olabileceginden tehlikelidir.

Iyonize radyasyon kaynaklar1 dogal veya iiretilmis olarak

ikiye ayrilir.

* Dogal kaynaklar arasinda uzaydan gelen kozmik
isinlar, karasal radyasyon (yeryiliziinde uranyum,
radon ve diger radyoniiklid birikintilerinden
kaynaklanan) bulunur.

Radyoaktivite Isinlama Sogurulan Doz Esdeger Doz (Biyolojik Etki)
Eski Birimler Curie Rontgen Radiation Absorbed Dose Roentgen Equivalent Man
(Ci) (R) (Rad) (Rem)
SI Birimleri Becquerel Coulomb/kilogram Gray Sievert
(Bg) (C/Kg) (Gy) Sv)
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Tablo 2: Onerilen doku agirlik faktorii (7).

Tablo 3: Ortalama radyasyon dozlari (11).

Doku Agirhik faktorii (wR) Tam yontemi Etkili radyasyon dozu (mSv)
Kolon, akciger, mide, meme, 0,12 Akciger direkt grafisi | 0,02

kemik iligi ve diger dokular* Batin grafisi 0,53

Gonadlar 0,08 Pelvis/kalca grafisi 0,83

Mesane, dzofagus, karaciger, 0,04 Beyin BT 2

tiroid Abdominal BT 10

Beyin, kemik yiizeyi, tiikiirtik 0,01 Toraks BT 10-40

bezleri, deri

*diger dokular:safra kesesi, kalp, bobrekler, lenf nodlari, pankreas,
dalak, timus, prostat, uterus/serviks, kas, oral mukoza, adrenal bezler.

+  Uretilen kaynaklar ise niikleer enerji ve endiistriyel
kaynaklar, belirli tiiketici iiriinleri (Orn: duman
dedektorleri, 1s1ldayan saat kadranlari, televizyon ve
bilgisayar ekranlari), radyoaktif bozunma siireclerini
kullanan bazi tibbi goriintiileme yontemleri (niikleer
tip) ve x-151n1 iiretimidir (Orn: bilgisayarli tomografi,
floroskopi) (Tablo 3).

Medikal radyasyona maruz kalma ise li¢ kaynaktan

olabilir:

1. Birincil rontgen 1sinina dogrudan maruz kalma

2. Hastanm viicut yiizeyinden sacilan radyasyon

3. Sizint1 x-1ginlar1 olarak tanimlanan, birincil 1s1n
disindaki alanlarda x-151m1  tiiplinden  yayilan
radyasyon

Mesleki maruziyetinanabelirleyicisi sagilan radyasyondur.

Sacilma seviyesi, doz, maruz kalma siiresi ve hastadan

uzaklik ile belirlenir. Gerekli tibbi sonucu elde etmek

icin radyasyon dozunu “as low as reasonably achievable”

(ALARA) yani “makul olarak elde edilebilecek en diisiik

seviye’ye digiirmek, asirt radyasyona maruz kalmay1

onler (10).

RADYASYON ETKILERI

Radyasyonun canli organizmadaki etkilerini ilk kez

tanimlayan Henri Becquerel, 2 hafta boyunca cebinde

tasidig1 radyum kaynaginin irritasyon nedeniyle derisinde
eritem olusturdugunu fark etmistir. Radyasyona bagh
epilasyon ise 1896 yilinda Daniel tarafindan rapor
edilmistir. Radyasyonun 6liimciil olabilecegi bilinmedigi
ve sadece lokal eksternal etkilere yonelik koruyucu
onlemler alindig1 icin ilk kez 1906 yilinda radyasyona
bagl o6lim goriilmiistir. ABD’de Thomas Edison igin
floroskop ve floresan film {iretiminde g¢alisan Clarence

Dally isimli ig¢inin 6liimii sonrasi kursun eldiven, kursun

onliik, kursun gozliik kullanimi giderek yayginlasti, kisisel

doz takip cihazlarinin gelistirilmesi saglandi (12).

Bergonie ve Tribondeau kanununa gore, dokularin

radyasyona hiicresel yanitlar1 farkli olup, radyosensitivite

1sinlanan hiicrenin metabolik durumunun bir fonksiyonu
olarak ortaya cikar. Yani her hiicre tipinin radyasyona
duyarlilig1 farklidir. K6k hiicreler en duyarli hiicrelerdir.

Bir hiicre ne kadar olgunsa radyasyona karsi o kadar

direnglidir, daha gen¢ dokular ve organlar daha

radyosensitiftir. Hiicresel cogalma hizi arttik¢a, metabolik
aktivite arttikca radyosensivite de artar. Sik boliinen ve
aktif mitozdaki hiicre sayis1 fazla olan, az diferansiye
hiicreler (over ve testisin germinal hiicreleri, hematopoetik
sistem hiicreleri, gastrointestinal sistem epitel hiicreleri,

BT: Bilgisayarli tomografi.

tiroid dokusu, okuler lens gibi) radyasyona daha fazla
duyarlhiyken, bolinmeyen veya daha az bdliinen, iyi
diferansiye hiicre ve dokular (karaciger, bobrek, kemik,
kikirdak, kas, sinir hiicreleri gibi) ise radyasyona daha az
duyarhdir. Biyolojik yapinin yasi, onun radyosensivitesinin
belirleyicilerinden biridir, fetiis ve biliylime c¢agindaki
cocuklar en fazla duyarhdir (12).
Iyonize radyasyona maruz kalmanin etkileri kiimiilatif ve
kalicidir. Alinan doz diisiik bile olsa siireklilik s6z konusu
oldugunda, viicutta birikim nedeni ile zararli etkiler
gostermektedir. Bunlar; iyonlar ve serbest radikaller
dahil olmak {izere reaktif oksijen tiirlerinin retimi,
kimyasal baglarin kirilmasi, molekiiller arasinda capraz
bagda hasar ve en Onemlisi, hayati hiicresel siirecleri
diizenleyen hiicrenin genetik materyali olan DNA, RNA
ve proteinlerde hasardir.
Iyonize radyasyon, hiicresel DNA’nin, karakteristik cift
sarmal yapisini olusturan baglarin dogrudan veya dolayl
olarak bozulmasina neden olabilir. “Dogrudan etki”,
iyonize radyasyonun bir atom veya molekiil igindeki tek bir
bag ile dogrudan etkilesime girerek bu bagin bozulmasina
neden olmasidir. Ancak iyonize radyasyonun insan dokusu
iizerindeki baslica etkisi “dolayl etki” yoluyladir. Insan
viicudunun biiyiik bir kism1 sudan olustugu i¢in, iyonize
radyasyon bir molekiil su ile etkilesime girerek (radyoliz),
komsu atomlar ve molekiillerdeki baglar1 bozabilen reaktif
bir oksijen tiirii olusturabilir.
DNA’ya verilen hasar 3 farkl sonuglanabilir
1. Enzimler hasar1 onaramayabilir ve hiicre 6liir.
2.  Enzimler, hasarlit DNA’y1 hi¢bir yan etki olmaksizin
dogru sekilde onarabilir.
3. Enzimler, hasarlt DNA’y1 yanlig bir sekilde onarabilir
ve kromozomal anormalliklere neden olabilir.
Bu genetik olarak mutasyona ugramis hiicreler, sonraki
hiicre boliinmeleri boyunca korunur ve belirli kosullar
altinda, bu hiicreler sonunda kanser hiicresi haline
gelebilir.
fyonize radyasyonun dokudaki biyolojik etkileri
alman toplam doza, radyasyon alan viicut miktarina,
radyosensiviteye ve radyasyonun tipine bagli olarak
stokastik veya deterministik etkiye sebep olur:
Deterministik etkiler; Insanlarda birkag saat ile aylar
icinde bir radyasyon tepkisi olusturmak i¢in belli bir
esik dozun asilmasi gerekir. Boyle bir doza erken veya
deterministik denir, yani semptomlarin siddeti dozla
orantilidir. Maruz kalan kisinin doku seviyesinde hiicre
Olimii olusturarak ozellikle katarakt, cilt yaniklar1 ve
infertiliteye neden olur (13).



Esin ve ark.

Stokastik etkiler; herhangi bir esik dozuna bagli olmadan
ortaya cikabilen ge¢ radyasyon etkisidir. Dogrudan
DNA iyonizasyonundan veya su molekiilleri ile x-1gimn1
etkilesimlerinden hidroksil radikalleri ortaya ¢ikar. Bu
radikaller, yakindaki DNA ile etkilesime girerek iplik
kopmalarina veya baz hasarina neden olur. Radyasyona
bagli DNA ¢ift sarmal kiriklarindaki hasarlarin
anormal onarimi, tiimil kanser, 16semi indiiklenmesiyle
baglantili olan kromozomal translokasyonlarin, nokta
mutasyonlarinin ve gen flizyonlarinin indiiklenmesine yol
acabilir (13).

Radyasyonun bir neoplazmi indiiklemedigi bilinen
“glivenli” bir doz sinir1 yoktur. Stokastik etkiler, uzun bir
stire sonra ve rastgele olusurlar, verilen radyasyon dozuna,
tipine, 1gimlanan dokuya ve hastanin yasina baglidirlar.
Atom bombasi sonrasi hayatta kalanlarda kronik
lenfositler 16semi diginda tiim 16semi tiplerinde ayrica
meme, tiroid, mide, kolon ve over kanserlerinde istatistiki
artig saptanmustir. Ayrica diger bir cok organ kanserlerinde
istatistik olarak anlamli olmasa da dikkate deger diizeyde
artig gorilmistiir (14).

Radyasyona maruz kalma nedeniyle en fazla risk
altinda olan organlar ve dokular:

Goz: Korunmasiz goz, sagilan radyasyondan ve diger
kaynaklardan yiiksek radyasyon dozuna maruz kalabilir.
Bu, calisan icin mesleki maruziyetin kanserojen veya
teratojenik etkilerinden daha onemli olabilir. Yapilan
bir calisma, girisimsel ndroradyoloji prosediirlerinde
anestezistin  yiiziine sagilan radyasyon miktarinin,
radyologa kiyasla {i¢ kat fazla olabilecegini gostermistir.
Sonug olarak anestezist de radyolog ile esit diizeyde
giivenlik tedbiri almali ve koruyucu gozliik takmalidir
(15).

Fetiis: Gebelik sirasinda radyasyona maruz kalma, kok
hiicre farklilagmasi, artan metabolik ihtiyaglar ve gelisen
fetiistin hizli hiicresel proliferasyonu nedeniyle her zaman
endise kaynagidir. Ozellikle ilk trimestr en riskli dsnemdir.
ICRP, fetusa mesleki radyasyon maruziyeti i¢in ImSv’den
daha disiik bir sinir 6nermektedir (7). Prenatal donemde
0,5Gy’den fazla dozlarda radyasyona maruz kalan 2
haftadan kii¢iik embriyo ya hasar gérmeden hayatta kalir
ya da rezorbe olur. Daha sonraki donemlerde ise 6liim
nadirdir ancak malformasyon riski artar. 2-7 gebelik
haftas1 donemde diisiik, bilylime geriligi, noromiskiiler
yetersizlikler, 8. gebelik haftasindan sonraki donemde
ise diisiikk, ciddi mental retardasyon, tim viicut veya
kafatasinin biiyiime geriligi, major malformasyonlar
goriilebilir. Yaklasik 20 ila 25 gebelik haftasindan
sonra fetiis, radyasyonun teratojenik etkilerine nispeten
direnclidir (16).

Bu deterministik etkiler i¢in esik dozu, bir kisinin koruyucu
bir onliik altinda alacagi mesleki radyasyon dozunun ¢ok
tizerindedir. Bu nedenle, standart radyasyondan korunma
ilkelerine uyulmasi, gereken onlemlerin alinmasi fetiisu
bu risklerden koruyacaktir. Bununla birlikte, herhangi bir
dozda intrauterin radyasyona maruz kalma, artan gocukluk
cag1 malignitesi, dzellikle 16semi riski ile iligkilidir (17).
Saghkta radyasyon kullanilmasin avantajlar

1. Teshisi dogrular.

2. Lezyonlari veya malformasyonlari tespit eder.

3. Hasta anatomisini dogrudan goriintiiler.

4. Hareketi gergek zamanli olarak gosterir.
5. Girisimsel islemlerin ve ameliyatlarin giivenli sekilde
yapilmasin1 saglar.
Radyasyon Giivenligi
Zaman, mesafe ve zirhlama radyasyondan korunmada
dikkate alinmasi gereken ii¢ temel ilkedir.
1- Zaman: Alinan doz, radyasyona maruz kalman siire ile
dogru orantili olarak artacagr igin 15in kaynagi alaninda
harcanan zaman miimkiin oldugunca kisa tutulmalidir.
Ancak anestezistler, islem siiresi iizerinde yeterli kontrole
sahip degildir.
2- Uzaklik: Radyasyon kaynaklarinin ¢ogu noktasaldir
ve kaynaktan uzaklastik¢a alian radyasyon dozu 6nemli
6l¢ilide azalacaktir. Bir nokta kaynaktan yayilan radyasyon
yogunlugu, kaynaga olan uzakligin karesi ile ters orantili
olarak azalir. Sikisik bir caligma ortami anestezist i¢in
giivenli mesafeyi koruma olasiligini sinirlar. Radyologun
hastanin saginda, anestezistin ise solda, lateral x-1gimninin
sacilim tarafinda yer almasi sik goriilir ve radyasyon
maruziyet riskini artirir (18).
3- Zirhlama: 1lyonize radyasyona karsi koruyucu
malzemelerin kullanilmasidir. Zirhlama kaynagm dort
yaninda yapilmalidir. Radyodiagnostik ve 15 tedavisi
kliniklerinde en pratik korunma yontemi, diagnostik x-1g1n1
cihazlarinin kursun bloklarla ve lineer hizlandiricilarin
betonarme tesislerle muhafazasidir. Kursun igeren sabit
bariyerler ve tavana monte seffaf plak kullanimi da bir
diger yontemdir.
Radyasyona en fazla tiroid, okuler lens ve dominant olarak
kullanilan eller maruz kalarak etkilendigi icin kisisel
koruyucu olarak 0,5 mm kalinliginda kursun onliik, tiroid
koruyucu, gozlik ve eldiven kullanimi ¢ok Onemlidir.
Kursun gomlek disinda 17-245 mrem saptanan radyasyon
orani, gdbmlek i¢inde 0-5 mrem saptanmistir (19). Hafif
plastik receteli gozliikler ¢ok az koruma saglarken (% 5
azalma), optik camdan yapilan regeteli gozliikler orta
diizeyde koruma saglar (% 30-40 azalma). Biiyiik lensleri
ve koruyucu yan siperleri olan hafif kursunlu gozlikler
genellikle 0,5 veya 0,75 mm kursun esdegeri koruma (>
% 98) saglar ve standart koruyucu giysinin bir pargasi
olmalidir (20). Bu nedenle koruyucu ekipmanlarin
bilinmesi ve mutlak uygulanmasmin saglanmasi
radyasyondan korunma ag¢isindan énemlidir .
4- Dozimetreler: Kiimiilatif radyasyon maruziyetini 6lgen
cihazlardir ve yiiksek riskli radyasyona maruz kalma
alanlarinda c¢aligan tiim hastane personeli tarafindan
takilmalidir. Kisiye o6zeldir, paylasiimamahdir. Tek
dozimetre kullaniliyorsa disariya kursun onliigiin {istiine
veya tiroid yakasina takilmalidir. Iki tane dozimetre
kullaniliyorsa dozlarin karsilastirilmasi igin biri kursun
onliigilin digina, digeri altina takilmali ve okumalar diizenli
siklikta analiz edilmelidir.
Kisisel bir dozimetre iki deger saglar, Hp(0,07),
cilde, ellere ve ayaklara uygulanan esdeger dozun
degerlendirilmesi igin kisisel bir izleme saglar. Hp(10)
ise etkili dozun degerlendirilmesi i¢in kisisel bir izleme
saglar. Bunlar viicut yiizeyinin belirli noktalarinda, uygun
derinlikte yumusak dokudaki esdeger dozlari temsil eder
).
5- Egitim: Radyasyon agisindan riskli alanlarda calisan
tiim personel radyasyon egitimi almalidir (21).
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6- Yeni teknoloji ve diizenli olarak kontrolii yapilan
cihazlar kullanilmaldir.

7- Odada miimkiin oldugunca az personel bulunmalidir.
8- Radyasyon uygulanan alana giriste mutlaka uyarict
isaretler olmalidir.

SONUC

Agn tedavisi gibi radyasyon gerektiren prosediirlerin
giderek yayginlasmasi, yeni klinik uygulamalarin
tanitilmasi ve artan talep, anestezi saglayicilarinin mesleki
radyasyona maruziyet riskinin arttigini gsteriyor. Mevcut
kanitlar mesleki radyasyon dozlarmin onerilen esigin
altinda oldugunu o6ne siirse de radyasyona bagli hasarlar
i¢in yayinlanmis kesin alt sinir bulunmamaktadir. Diisiik

maruziyet seviyeleri bile 6nemsiz degildir. Radyasyondan
korunma konusunda heniiz yaymlanmis bir kilavuz
mevcut degildir. Anestezistler, radyasyondan korunmada
dikkate alinmasi gereken “ALARA” ve {i¢ temel ilke olan
zaman, mesafe, zirhlama kurallarina mutlaka uymalidir.
Tiim ¢alisanlar koruyucu gozliik, onliik, tiroid koruyucu
giymeli, dozimetre takmalidir. Koruyucu ekipmanlarin
varligt ve dogru kullanimi konusunda egitim programlari
giivenli uygulamalarinin gelistirilmesi i¢in hayati 6nem
tagimaktadir. Ayrica almacak radyasyon riski, girisimden
saglanacak yarara gore degerlendirilmeli ve ona gore
karar verilmelidir.

Cikar Catismasi: Yazarlar bu ¢alismada herhangi bir ¢ikara dayali iliski olmadigini beyan etmislerdir.
Etik: Etik izin gerekmemektedir.

Finansal Destek: Yazarlar bu ¢alismada finansal destek almadiklarini beyan etmislerdir.

Son onay: Tiim yazarlar tarafindan onaylanmustir.
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ABSTRACT

Black Cumin (Nigella sativa) is a herbaceous plant which belongs to the Ranunculaceae family. The seeds of
black cumin have been used in some foods such as confectionery, drinks and bakery products. It'’s widely used in
traditional and modern medicine to treat and prevent a high number of diseases. The seeds of this plant contain
fixed and essential oils as well alkaloids, proteins, saponin, and other chemical components. Most biological
properties result from thymoquinone, a major component of the essential oil and present in fixed oil. Many
researchers are interested in studying the pharmacological properties of this oil, and have shown its effect against
inflammation, cancer, hepatic disorders and other diseases. A huge number of studies support the potential use
of this plant in human therapy.

OZET

Corek otu (Nigella sativa), Ranunculaceae familyasina ait otsu bir bitkidir. Corek otu tohumlart tathilar, i¢ecekler
ve ekmek, lavas, pogaca, simit gibi unlu mamiillerde kullaniimaktadwr. Cok sayida hastaligi tedavi etmek ve
onlemek i¢in geleneksel ve modern tipta yaygin olarak kullanilmaktadir. Bu bitkinin tohumlari, sabit ve ugucu
yaglar ile alkaloidler, proteinler, saponin ve diger kimyasal bilesenleri igerir. Biyolojik ozelliklerin ¢ogu, u¢ucu
yagin onemli bir bileseni olan ve sabit yagda bulunan timokinondan kaynaklanir. Bir¢ok arastirmact bu yagin
farmakolojik ozelliklerini incelemektedir. Yapilan ¢alismalar, ¢orek otu yagimn iltihaplanma, kanser, karaciger
bozukluklar: ve diger hastaliklara karsi etkili oldugunu gostermektedir. Bu bilimsel arastirmalar ve sonuglarina
gore, insanlarda pek ¢ok hastaligin tedavisinde ¢orek otu bitkisinin potansiyel kullaniminin desteklendigi
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goriilmektedir.

INTRODUCTION

The Ranunculaceae family is composed of around 1,500
to 2,000 species grouped into around 60 genera. Some
genera like Anemone, Aconitum, have already shown an
interesting effect in medicine (1) (Figure 1).

It is a small genus widely used as a condiment in
Mediterranean and Asian producing countries, but some
species also extending across most of Europe, western
Asia and Northern Africa (Figure 2).

Nigella (Nigella Sativa) also called black cumin, pepper,
black sesame has been used for nearly 2000 years as a
spice and natural remedy in the East, in Egypt where it
is called “gold of the Pharaohs “, and more particularly
among Muslims influenced by the prophetic word. The
plant is traditionally used to treat bronchopulmonary and
gastrointestinal disorders (1).

The seed of N.sativa has been used traditionally in food as
well as in medicine. In tea, coffee, the seeds are used as
a flavoring; they are part of the composition of bread and
serve as a preservative. The plant is considered as a drug
for digestive and hepatic disorders, it is also indicated in
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chronic headaches and migraines. In dermatology, the seed
treats alopecia and eczema. The fixed oil of black seed has
many pharmacological properties and can be considered as
an anti-inflammatory, antitumor, antidiabetic and it plays a
significant role in the cardiovascular and gastrointestinal
systems (2).

In this review, it will be shown firstly a short overview
about the history of this plant, its use in traditional medicine
and its effect on some pharmacological properties.
HISTORY

The use of plants for therapeutic purposes dates to very
ancient times. Fossils from the early Cretaceous (-250
million years old) prove the existence of black cogs at
the end of the Secondary Era (3). Firstly, the Sumerian
civilization, the first truly “urban” civilization that marked
the end of prehistoric times in the Middle East, is at the
origin of the use of plants as sources of “medicine” (2).
Moreover, Egyptian civilization is no slouch in terms
of medicinal plants. Indeed, the papyrus discovered by
Edwin Smith in 1862 in the ruins of Louksor, written
between 1500 and 1600 BC and deciphered by the German



https://orcid.org/0000-0003-3677-7711
https://orcid.org/0000-0001-9793-1925
https://orcid.org/0000-0002-3985-624X

Dhaybi et al.

Figure 1: Nigella Sativa

Egyptologist Georg Ebers, constitutes one of the oldest
medical treatments.

Archaeologists have discovered a vial of black cumin
oil in the tomb of Pharaoh Tutankhamun. This “miracle”
oil would have been used by Cleopatra and Nefertiti as
a beauty product thanks to its calming, regenerating,
vitalizing and anti-inflammatory effects for the face and to
treat skin problems (1,2).

The Greco-Roman civilization also excelled in terms
of herbal therapy, notably thanks to Hippocrates (460-
377 BC). Claude Galien (born circa 131 A.D.), Emperor
Marcus Aurelius’s official physician, the originator of
“galenic pharmacy”, improved in terms of precision
and quality the knowledge provided by Hippocrates. He
advises burning black seed to kill midges and mosquitoes;
and Tragus used them as anthelmintics (4).

The Arabs’ excellence in medicine is credited with
expanding the scope of this plant in therapy. “Heal yourself
using black seed, it is a cure for all ills except death,” such
is the recommendation made by the prophet Muhammad
in the 7th century (2) One of his disciples, Ibn Atiq, used
the seeds of N. sativa macerated in olive oil. Three drops
of this oil were instilled into each nasal opening to treat
the flu that was accompanied by bursts of sneezing (2,5).
Born near Bukhara in Persia (present-day Uzbekistan),
Abu Ali Al-Hussein Ibn Abdallah Ibn Sina, known as
Avicenna (980-1037) deals with black seed in his work
“The Book of the Healing of the soul or “Kitab Al-Chifa”
(2,5) (Figure 3).

He advised roasting the seeds and reducing them to
powder, then placing this preparation in a cloth bag and
inhaling daily to unclog the nasal passages, following
the same principle as a spray. Avicenna also advocated
black seed for dyspnea and in the treatment of asthma and
bronchitis (6).

This same preparation, taken with boiled water, has
diuretic and renal stone dissolving actions (7). On the
other hand, taking black seed oil with olive oil was very
well known as an aphrodisiac.

‘ Ne# u .

Figure 2: Modern natural distribution of Nigella species
in the Old World: 100% white: 0 species, 100% red: 9
species. Map source: SPIESS (2002); distribution data and
species delimitations according to ZOHARY (1983)

Figure 3: Ibn Sina nicknamed Avicenna

USING NIGELLA SATIVA IN TRADITIONAL
MEDICINE

In Unani medicine, nigella seed is considered as a diuretic,
it is used for cough, eye pain, paralysis, hemorrhoids, and
fever.

In Malaysia, the seeds are used for headaches, nasal ulcers,
and rheumatism. Arab women use the seed of N. sativa as

a galactogen (8).
In Turkey, Seed oil is used orally for its carminative,
antihypertensive,  diuretic, diaphoretic, stomachic

properties. In friction, it is recommended against muscle
spasms, and rheumatism (9).

Black cumin seed and oil, taken alone or in addition to
other medications, is effective against alopecia and other
skin conditions (8). A figure summarizes all the traditional
medical indications (10) (Figure 4).

[Anticarcinogenic] | Antidiabetic |

Antihypertensive \ I
Nigella sativa

(Black cumin)
Antioxidant / \ Anti-inflammatory]
& Antimicrobia// \\A & Analgesic

|Gﬂstmprntea:live | |Nepl1rnprmeutive| |Hepaluprotective| | Pulmonary protective|

[ Neuroprotective |

Figure 4: Multiple medicinal properties of Nigella sativa.
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Figure 5: The Nigella sativa plant (a), its flower (b)
and seeds (c); and the chemical structure of bioactive
component of seeds, thymoquinone (TQ) (d).

PHARMACOLOGICAL PROPERTIES OF N.
SATIVA AND THEIR EFFECTS ON HUMAN
HEALTH

During the last 20 years, several works have focused
on the study of Nigella sativa, on the effects due to the
extracts of the seed of this species as well as to the main
constituents called “thymoquinone” on various systems in
vitro and in vivo (Figure 5).

Nigella being an aromatic spice, it regulates the appetite
and has digestive properties.

a) Gastrointestinal properties:

The seed of N. sativa is widely used in disorders of the
gastrointestinal system. The oil has a cytoprotective effect
(11).

In aspirin-induced ulcer in rats, aqueous extract of black
cumin seed showed anti-ulcer activity.

The volume of gastric acid secretion, total and free acidity
decreased markedly (12).

Black cumin vegetable oil and thymoquinone had a
protective effect against lesions of the gastric mucosa (13).
Another study showed the effects of thymoquinone in
acetic acid-induced colitis in rats. At low doses, 5 mg/
kg, thymoquinone had a partial protective effect, and
at higher doses, the protection was greater than with
sulfasalazine (intestinal anti-inflammatory drug used in
ulcerative colitis). The protection would be partly due to
the antioxidant properties of the nigella (14).

b) Hepatoprotective properties:

Studies have demonstrated the antioxidant effect of
thymoquinone. Liver damage produced by carbon
tetrachloride in mice was inhibited by a single dose
of thymoquinone at 100 mg/kg. The slowing down of
lipid peroxidation explains the effect of thymoquinone
antioxidant (15).

¢) Antitumor properties:

Thymoquinone potentiates the detoxifying functions
of the liver, thereby increasing glutathione levels and
reducing tumors. In addition, with dithymoquinone
and ethanolic seed extracts, it is cytotoxic to cytostatic-

resistant tumor cells. Extracts of black cumin seeds reduce
the development and growth of tumor cells (16).

Fixed oil, thymoquinone and dithymoquinone were tested
for their cytotoxicity on multi-drug resistant human tumor
cells. Thymoquinone and dithymoquinone were cytotoxic
on pancreatic adenocarcinoma, uterine sarcoma, and
leukemia cells, while fixed oil had no effect (16).

The incubation of two prostatic tumor cell lines in the
presence of thymoquinone promotes an inhibition of their
growth. Indeed, Thymoquinone created oxidative stress,
the level of reduced glutathione decreased while that of
reactive oxygen species increased. As a result, tumor
growth was stopped. In addition, Thymoquinone would
stimulate the expression of certain apoptotic genes, at
the same time as it would inhibit the expression of anti-
apoptotic proteins linked to Bel2 (17).

d) Antidiabetic properties:

Treatment with various preparations of Nigella sativa L.
consistently results in lowered blood glucose levels in
different animal models.

A mixture of five plants including N. sativa has been used
in Kuwait on rats with streptozotocin-induced diabetes
and on normal rats. Glucose tolerance was improved in
both groups (11).

Subsequently, it was thought that this mixture would
inhibit hepatic gluconeogenesis.

On hyperglycemic and normal rabbits, the essential oil
of black seed was injected intraperitoneally at a dose
of 50 mg/kg. Four to six hours after administration, a
decrease in blood sugar was observed (15-23%). As
the improvement in glycaemia is not accompanied by a
change in Insulinaemia, this effect of nigella would be
independent of insulin mechanisms (18).

An Egyptian team has demonstrated the protective effect
of nigella on kidney and spleen tissue. In fact, in rats with
alloxan-induced hyperglycemia, producing a selective
necrosis of the beta cells of the islets of Langerhans, a
mixture of plants containing nigella normalizes glycaemia.
In the control group having no treatment with plants, after
10 days, an alteration of the hepatic, renal and pancreatic
tissues is observed, while in the group treated even after
20 days, no pathological abnormality was visible (19).

e) Effect on the kidneys:

The nigella with its antioxidant and anti-inflammatory
properties would effectively fight against kidney damage.
Nigella sativa seed extract administered at 50 mg/kg thirty
minutes before cisplatin, a DNA alkylating cytotoxic agent
used in cancer chemotherapy, restores the biochemical
and physiological indicators of nephrotoxicity (11).
Thymoquinone and other known antioxidants such as
vitamin E and C, lycopene, and curcumin, have been
tested on mice with cisplatin or ciclosporin A-induced
nephrotoxicity. Thymoquinone had the best results, these
are its properties microsomal lipid peroxidation inhibitors
and polymorphonuclear stimulants which would protect
against the action of free radicals. Its anti-inflammatory
effect, inhibition of COX and LOX, would also fight
against the inflammatory state induced in the kidney (20).
f) Neuroprotective properties:

To measure the pharmacological activities of nigella
on the central nervous system (CNS), the aqueous and
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methanolic extracts of the seed oil of N. sativa L. were
used. The results were such that the two extracts had a
CNS depressant effect, and a central analgesic effect (21).
In a study performed on rats with induced spinal cord
trauma, the effects of N. sativa on the protection of
spinal cord neurons were compared to those of the anti-
inflammatory corticosteroid called “methylprednisolone”.
In the placebo group, thickening of the nerves followed by
their degeneration were visible, while the treated groups
retained neuronal morphology. Nigella sativa could be
beneficial in spinal cord trauma and be used clinically
(22).

CONCLUSION

We have seen that Nigella sativa L., a plant used first as
a spice and then as a remedy for more than 2000 years in
Eastern culture, has a wide spectrum of activity, and more

particularly its main constituent, thymoquinone which
acts on many targets to treat different conditions.

At present, the mechanisms of action of thymoquinone
still remain unclear, but it would protect against cancer,
metabolic and infectious diseases, cardiovascular,
neurological, gastrointestinal, hepatic, nephrological
diseases, by antioxidant and anti -inflammatory.

Indeed, we have seen the multitude of work carried out on
laboratory animals, and the number of pathologies that this
plant can treat is considerable. In the perspective of use
as a drug on humans, clinical trials should be carried out
with thymoquinone initially, then with the other molecules
derived from the nigella seed. It takes several years before
putting a new molecule on the market, still a lot of work is
needed to consider thymoquinone as a drug.
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Keywords:

ABSTRACT Neutrophil-lymphocyte ratio

Objective: Various laboratory and vital parameters can be used in the diagnosis and assessment of the severity Chest CT score
of COVID-19 infection . COVID-19
Methods: The chest computed tomography (CT) scores, lymphopenia, neutrophil/lymphocyte ratio, neutrophil,

lymphocyte, lactate dehydrogenase, albumin, C-reactive protein, white blood cells, platelets, basophil, eosinophil,

monocytes, procalcitonin, D-dimer, ferritin, ages, genders, hospitalization units, oxygen-free fingertip saturations

in room air, additional diseases and symptoms of 693 patients diagnosed with COVID-19 were recorded. The

parameters of the patients were compared according to the severity of the chest CT score.

Results: As a result of this study neutrophil/lymphocyte ratio was found to be significantly higher in the

severe group when compared to the moderate group and the mild group. As chest CT score increased, lactate

dehydrogenase level was higher at a statistically significant level in the severe group than in the mild group.

When the practical effectiveness of using hematological and biochemical parameters to differentiate patients with

severe CT scores from non-severe patients based on the chest CT score of the patients was examined by using

the ROC Analysis, it was found that the neutrophil/lymphocyte ratio value had the strongest predictive ability

(AUC, 0.787, SD=0.057, P<0.001, 95% CI 0.682-0.683). neutrophil/lymphocyte ratio was found to have 68.2%

sensitivity and 68.3% specificity when the cut-off value was set at 5.58

Conclusion: Close clinical and laboratory follow-up can be started by examining neutrophil/lymphocyte ratio,

lymphocyte, lactate dehydrogenase, albumin, monocyte and ferritin, predicting that the lung involvement of

COVID-19 has increased and early treatment can be started in healthcare centers where chest CT scan is not

possible or to avoid frequent CT scans

OZET Anahtar Kelimeler:
Amag: COVID-19 enfeksiyonunun tamsinda ve agwrlhigimn degerlendirilmesinde cesitli laboratuvar ve vital Nétrofil-lenfosit oram
parametreler kullanilabilir. Toraks BT skoru
Yontemler: COVID-19 tanisi konulan 693 hastaya ait toraks bilgisayarl tomografi (BT) skoru, nétrofil/lenfosit COVID-19
orani, notrofil, lenfosit, laktat dehidrogenaz, albiimin, C-reaktif protein, beyaz kan hiicreleri, trombosit, bazofil,

eozinofil, monosit, prokalsitonin, D-dimer, ferritin degeri, yas, cinsiyet, yatis birimi, oda havasinda oksijensiz

parmak ucu satiirasyonu, ek hastaliklar ve semptomlar kaydedildi. Hastalarin kaydedilen parametreleri toraks

BT skorunun agirligina gore karsilastirildh.

Bulgular: Bu ¢alisma sonucunda BT skoru agwr olan grupta nétrofil/lenfosit orami orta ve hafif gruba gore

anlamli derecede yiiksek bulundu. Laktat dehidrogenaz diizeyi, siddetli grupta hafif gruba gore istatistiksel olarak

anlaml diizeyde daha yiiksekti. Hastalarin Toraks BT skorlarina gore agir BT skoru olan hastalart agir olmayan

hastalardan aywt etmek icin hematolojik ve biyokimyasal parametrelerin kullaniimasimin pratik etkinligi ROC

Analizi kullamlarak incelendiginde, notrofil/lenfosit orant degerinin agir grupta yiiksek oldugu goriildii. En

gii¢lii tahmin yetenegi (AUC, 0.787, SD=0.057, P<0.001, %95 CI 0.682-0.683). Notrofil/lenfosit oraninin cut-off

degeri 5,58 olarak ayarlandiginda %68,2 duyarhiliga ve %68,3 ozgiilliige sahip oldugu goriildii.

Sonug: Notrofil/lenfosit orani, lenfosit, laktat dehidrogenaz, albiimin, monosit ve ferritin degeri incelenerek

COVID-19’ un akciger tutulumunun arttigi ongoriilerek yakin klinik ve laboratuvar takibine baslanabilir

ve saghk merkezlerinde erken tedaviye baslanabilir. Bu laboratuvar testleri toraks BT taramasinin miimkiin

olmadigi yerlerde veya sik BT taramalarindan kaginmak i¢in kullamlabilir.
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INTRODUCTION

In 2019, a group of patients with pneumonia of uncertain
forms were admitted to China. In the detailed examination,
the cases were diagnosed with corona virus disease 2019
(COVID-19) (1).

The disease has various clinical forms. Although
COVID-19 infection manifests with mild symptoms and
a good prognosis, It is known that COVID-19 causes
multiple organ damage in its patients. In the respiratory
system, it can cause pneumonia and subsequent respiratory
failure (2). Successful treatment of the disease and
prevention of secondary infection in cases of Covid-19 are
very important in reducing complications and mortality.
Accordingly, it is very important to specify the factors
related to the severity of the disease and to use them in
clinical practice (3,4).

Computed tomography (CT) has an important place in the
diagnosis of COVID-19. The severity of the disease can
also be determined with CT (5).

Various laboratory and vital parameters, including
leukopenia, lymphopenia, neutrophil/lymphocyte ratio
(NLR) elevation, D-dimer and ferritin elevation, and low
albumin can be used in the diagnosis and assessment of the
severity of COVID-19 infection (6-8). Increased NLR is
very popular in evaluating the severity of CT involvement
in COVID-19 (9).

The purpose of the present study was to determine the
relationship of chest CT score with other laboratory and
clinical parameters. The secondary purpose was to find
a cutoff value for the laboratory parameters that would
determine the severity of the chest CT score.
METHODS

This retrospective study was conducted in Mardin
Training and Research Hospital. The study was approved
by the Ethics Committee of Mardin Artuklu University,
Non-Interventional Research Ethics Committee, and was
started in February 2022 (E-76272411-900-44449). The
chest CT scores, ages, genders, hospitalization units,
oxygen-free fingertip saturations in room air, additional
diseases, symptoms, and laboratory data were obtained
simultaneously with chest CT of 693 patients who were
diagnosed with COVID-19 pneumonia between 10 July
2021 and 10 April 2022 were recorded. The parameters
of the patients were compared according to the severity
of the chest CT score. The comorbidities under evaluation
were diabetes mellitus (DM), hypertension (HT), chronic
kidney disease (CKD), congestive heart failure (CHF), and
other additional diseases. Symptoms under consideration
were cough, fever, dyspnea, sputum, chest pain, wheezing,
and loss of taste and smell. Laboratory parameters
under evaluation NLR, neutrophil, lymphocyte, lactate
dehydrogenase (LDH), albumin, C-reactive protein (CRP),
white blood cells (WBC), platelets, basophil, eosinophil,
monocytes, procalcitonin, D-dimer, and ferritin.

Patient selection

The inclusion criteria for the study were a diagnosis of
COVID-19 pneumonia using Reverse-Transcriptase
Polymerase Chain Reaction (RT-PCR) and chest CT,
being hospitalized because of COVID-19 pneumonia,
study time of chest CT, and blood parameters less than

1"

24 hours.

Exclusion criteria were being under 18 years of age, and
having more than 24 hours between blood parameters
evaluation and chest CT imaging. Other chronic
respiratory diseases that would deepen respiratory failure
(e.g. chronic obstructive pulmonary disease, asthma).
Computed tomography procedure

All CT scans were performed using a 16-slice multi-
detector CT scanner (MX16, Philips Medical System,
Koninklijke, The Netherlands). The patients were placed
on the table in the supine position in the center of the
table and hands up. The procedure was performed in the
deep inspiration of the patients. Chest CT examination
included the region from the apex of the lung to the
costophrenic sinuses. The section thickness was taken
at 2.5 mm. The reconstruction interval was taken equal
to the slice thickness. Appropriate window settings were
used to evaluate the lung parenchyma and mediastinal
structures when the images were transferred to the film.
Window settings: Lungs: Width (WW): 900-1500, Level
(WL): -600 (-500, -800) Mediastinum (soft tissue): Width
(WW): 300-500, Level (WL): 50 (40-60).

Image interpretation

All CT images were analyzed by using the corporate
database system (Oracle database V1.10.43.134). The
images were evaluated by two radiologist with 5 (M.F.)
and 4 years (Y.G.) of experience. When these two
radiologists disagreed, a third radiologist was included in
the evaluations. The final decision in the dispute was made
by the third radiologist (E.O.) with 16 years of experience.
The chest CT scoring method is used to determine the
severity of CT involvement in COVID-19 pneumonia. A
total of five lung lobes are evaluated, with the involvement
of each lobe evaluated separately. The total score gives us
the chest CT score. Classification of scores is as follows:
“0” no involvement (0%), “1” minimal involvement
(1-25%), “2” mild involvement (26-50%), “3” moderate
involvement (51%-75%), and “4” severe involvement
(76—100%). Patients were grouped as mild (0-5 points),
moderate (6-10), and severe (11-20) according to their
radiological scores (4,10).

Statistics

The “SPSS for Windows Version 21 program was used for
statistical analysis. Whether the numerical measurements
provided the assumption of normal distribution in the
study group was tested with the Shapiro-Wilk test. The
descriptive statistics of the parametric numerical data
were calculated as mean + standard deviation and median
(minimum-maximum) of the non-parametric ones. The
One-way ANOVA test was used when the assumptions
were met, and the Kruskal-Wallis H test was used when
the assumptions were not met in the comparisons of
the numerical measurements of the groups. The limit
of significance was taken as p<0.05. For differential
diagnosis, the practical effect of using hematological and
biochemical parameters was examined by using the ROC
Analysis. The effectiveness of the values in predicting
the differential diagnosis was calculated by using the
analysis of the ROC curve and calculations of the area
under the curve (AUC). The cut-off values of the strongest
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predictive parameters with the highest specificity and
sensitivity were determined and recorded according to the
Youden Index.

RESULTS

A total of 693 patients were included in the present study.
According to the chest CT scores, the patients were
grouped as mild (0-5 points), moderate (6-10 points), and
severe (11-20 points). It was found in the comparison
between the groups that the mean age of the mild group
was 73.8 +£24.74, the mean age of the middle group
was 74.1 £12.36, and the mean age of the severe group
was 67.1 £19.98 (Table 1). There were no statistically
significant differences between the groups. When the
gender distribution of the groups was evaluated, the
female/male ratio was found to be 154/66 in the mild
group, 132/99 in the moderate group, and 132/110 in
the severe group (Table 1). No statistically significant
differences were detected between the groups in this
respect. The demographic data and clinical characteristics
of the patients are shown in Table 1, and the comparison
of chest CT severity scores with the laboratory parameters
and saturation is given in detail in Table 2.

No statistically significant differences were detected
between the patients’ chest CT scores and age, gender,
and comorbidities. When the symptoms of the patients
were compared with the chest CT scores, although no
statistically significant differences were detected between
cough, fever, sputum, chest pain, wheezing, loss of taste
and smell, and the grade of the chest CT scores, statistically
significant increases were detected in the dyspnea as the
chest CT score increased (Table 1).

When the patients’ chest CT severity degree was compared
with the laboratory parameters and saturation, it was
found that NLR was found to be significantly higher in
the severe group when compared to the moderate group
and the mild group (p<0.05). The lymphocyte level was
found to be lower at a statistically significant level in the
severe group than in the mild group (p<0.05). As chest CT
score increased, LDH level was higher at a statistically
significant level in the severe group than in the mild group
(p<0.05). Albumin levels were found to be lower in the
severe group at a statistically significant level than in
the mild group (p<0.05). Monocyte levels were found to
be lower in the severe group at a statistically significant
level when compared to the moderate and mild groups
(p<0.05). Ferritin level was higher in the severe group
at a statistically significant level when compared to the
moderate and mild groups. Fingertip saturation in room air
was statistically significant between all groups (p<0.05).
As the CT score increased, the saturation of the fingertip
was also statistically lower (Table 2).

When the practical effectiveness of using hematological
and biochemical parameters to differentiate patients with
severe CT scores from non-severe patients based on the
chest CT score of the patients was examined by using
the ROC Analysis, it was found that the NLR value had
the strongest predictive ability (AUC, 0.787, SD=0.057,
P<0.001, 95% CI 0.682-0.683). NLR was found to have
68.2% sensitivity and 68.3% specificity when the cut-off
value was set at 5.58 (Figure 1, Table 3).
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Table 1: The demographic and clinical characteristics
of the study population.

Parameter CT severity (n) P
value
Mild (220) 73.8 £24.74
Age (Mean £SD) Moderate (231) 74.1 £12.36 0.2
Severe (242) 67.1 £19.98
Mild (220) 154/66
ﬁi‘;ger (Female/ Moderate (231) 132/99 0.5
Severe (242) 132/110
Mild (220) 0/220
gz:s:::i'eziz:;\‘,‘v';‘: o Moderate (231) 66/165 0.001%
Severe (242) 154/88
COMORBIDITIES
Mild (220) 121/99
Comorbidity (Yes/No) Moderate (231) 176/55 0.3
Severe (242) 143/99
Mild (220) 88/132
DM (Yes/No) Moderate (231) 66/165 0.7
Severe (242) 88/154
Mild (220) 110/110
HT (Yes/No) Moderate (231) 121/110 0.1
Severe (242) 66/176
Mild (220) 0/220
CKD (Yes/No) Moderate (231) 22/209 0.3
Severe (242) 22/220
Mild (220) 22/198
CHF (Yes/No) Moderate (231) 66/176 0.4
Severe (242) 33/209
SYMPTOMS
Mild (220) 143/77
Cough (Yes/No) Moderate (231) 110/121 0.09
Severe (242) 77/165
Mild (220) 121/99
Fever (Yes/No) Moderate (231) 66/165 0.1
Severe (242) 77/165
Mild (220) 33/187
Dyspnea (Yes/No) Moderate (231) 132/99 0.001*
Severe (242) 231/11
Mild (220) 66/154
Sputum (Yes/No) Moderate (231) 55/176 0.6
Severe (242) 88/154
Mild (220) 55/165
Chest pain (Yes/No) Moderate (231) 33/198 0.5
Severe (242) 66/176
Mild (220) 77/143
Wheezing (Yes/No) Moderate (231) 99/132 0.6
Severe (232) 111/121
Mild (220) 88/132
:““{’:ss/;f);a“e/ smell — y foderate (231) 66/165 0.1
Severe (242) 33/209

CT: Computed tomography, SD: Standard deviation, DM: Diabetes
mellitus, HT: Hypertension, CKD: Chronic kidney disease, CHF':

Congestive heart failure.

P<0.05 was considered statistically significant.



Table 2: Comparison of CT severity scores with laboratory parameters and saturation.

Parameter CT severity (n) Mean +SD P value

NLR Mild (220) 5.02 £3.18 0.001*
Moderate (231) 5.70 +4.47
Severe (242) 13.98 £13.29

Neutrophil Mild (220) 5.98 +2.14 0.2
Moderate (231) 5.75 £3.28
Severe (242) 7.28 £3.47

Lymphocyte Mild (220) 1.42 +0.63 0.02*
Moderate (231) 1.21 £0.74
Severe (242) 0.85 +0.55

LDH Mild (220) 280.85+101.38 0.01%*
Moderate (231) 361.71 £144.17
Severe (242) 412.5£167.60

Albumin Mild (220) 3.7+0.5 0.009%*
Moderate (231) 3.8+0.5
Severe (242) 3.3+0.5

CRP Mild (220) 65.72 £80.03 0.09
Moderate (231) 76.18 £51.74
Severe (242) 114.78 £91.27

WBC Mild (220) 8.09 £2.57 0.7
Moderate (231) 8.27 +4.60
Severe (242) 8.89 £3.39

Platelets Mild (220) 222.25 £81.79 0.4
Moderate (231) 232.19 £76.24
Severe (242) 262.59 £142.86

Basophil Mild (220) 0.021 +£0.01 0.8
Moderate (231) 0.024 £0.02
Severe (242) 0.021 +0.01

Eosinophil Mild (220) 0.03 £0.05 0.3
Moderate (231) 0.03 +0.05
Severe (242) 0.01 +£0.03

Monocyte Mild (220) 0.67 £0.29 0.004*
Moderate (221) 0.58 £0.28
Severe (242) 0.38 +£0.27

Procalcitonin Mild (220) 0.13+0.12 0.3
Moderate (231) 2.41+6.14
Severe (242) 2.21 +6.37

D-dimer Mild (220) 999.98 £977.07 0.7
Moderate (231) 1269.71 £1717.98
Severe (242) 1161.54 £827.155

Ferritin Mild (220) 240.31 £212.82 0.002*
Moderate (231) 295.78 £176.34
Severe (242) 556.78 +424.31

Fingertip saturation at Mild (220) 90.2 £3.65 0.001%*

room air Moderate (231) 86.38 +4.92
Severe (242) 78.95 £5.59

CT: Computed tomography, SD: Standard deviation, NLR: Neutrophil/lymphocyte ratio, LDH. Lactate dehydrogenase, CRP: C-reactive protein,
WBC: White blood cells.
P<0.05 was considered statistically significant.
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Table 3: Area under the curve for NLR, LDH, ferritin.

Cut-off according to

AUC (95% CI) Youden’s Index P Sensitivity %  Specificity %
LDH 0.683 (0.526-0.841) 350.50 <0.05 0.727 0.756
NLR 0.787 (0.675-0.898) 5.58 <0.001 0.682 0.683
Ferritin 0.740 (0.610-0.870) 355.30 <0.05 0.591 0.805

AUC: Area under the curve, NLR: Neutrophil/lymphocyte ratio, LDH: Lactate dehydrogenase
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Figure 1: Roc analysis of NLR, LDH, ferritin, saturation,
monocytes, albumin, lymphocyte.

DISCUSSION

COVID-19 pneumonia is a big problem for the entire
world. The present study investigated the parameters that
might be related to the grade of chest CT score in patients
hospitalized in our tertiary hospital because of COVID-19
pneumonia. The hospital unit of the patients, dyspnea
symptoms, NLR values, lymphocyte, LDH, albumin,
monocytes, ferritin levels, and fingertip saturation in room
air were found to be statistically significantly related to the
grade of chest CT scores. It was also found that the most
important indicator of severe lung involvement because of
COVID-19 was high NLR scores.

After viruses enter the body, they stimulate CD8 + T
lymphocytes, which are part of the defense system.
As a result of the stimulation of CD8+ T lymphocytes,
a large number of neutrophils are released. Excessive
neutrophil secretion causes a cytokine storm. Another
effect of viruses is the decreased amount of lymphocytes.
NLR values increase in viral infections as neutrophil
levels increase and lymphocyte levels decrease (11). In
studies conducted, it has been stated that an NLR value
above 19.94 may be determinant for poor prognosis and
death. Therefore, it has been suggested to use NLR as a
biomarker (6,12).

In their study, Man et al. associated the elevated NLR
levels with the severity of chest CT involvement. When
the NLR value was below 5.04, they found the CT score
below 3 with a 94% probability (13). Zhang et al. In
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another study on NLR in COVID-19, it was stated that the
severity of the disease increased as the NLR rate increased
in COVID-19 pneumonias. A statistically significant
difference was found in the NLR rate between the severe,
moderate and mild groups, CT correlated positively with
severity scores (14). Similar to all these studies, in our
study the NLR was significantly higher in the severe
group than in the other groups. NLR was found to be
the most important factor determining the severity of CT
involvement in the present study. NLT had a sensitivity
of 68% in detecting severe CT scores above 5.58. We
think that NLR is an important biomarker to determine the
degree of pulmonary involvement in COVID-19.

In the present study, the lymphocyte level of the patients
was found to be lower at statistically significant levels in
the severe group when compared to the mild group in the
chest CT scores. Lymphopenia indicates that the immune
system is damaged in patients with high CT scores.
Lymphopenia may show increased involvement because
of COVID-19 (15). In other studies conducted on CT
involvement and laboratory parameters in COVID-19, it
was reported that lymphopenia was present in the severe
group as CT involvement increased (16-18).

In their study conducted on the severity of chest CT
involvement and laboratory findings in COVID-19, Li et
al. found the mean age of severe and critical patients with
high chest CT involvement to be higher and reported that
the severity of COVID-19 pneumonia was independent of
gender. In the same study, the chest CT score of severely
critical patients was reported to be high (16). In the present
study, similar to this study, no differences were detected
between the groups in gender distribution, and patients
hospitalized in the intensive care units were statistically
significantly more in the group with severe chest CT
scores. Unlike this study, no significant correlation was
found between the chest CT score and the age of the
patients in the present study.

COVID-19 can affect very different systems and cause
very different symptoms (19). In the study that was
conducted by Li et al. on the severity of the disease in
chest CT involvement and laboratory findings, it was
reported that as the chest CT examination increased, the
symptoms of dyspnea and chest pain increased (20). In
the present study, the chest CT score-related symptoms
were compared and it was found that dyspnea increased at
significant levels as the chest CT scores increased. Other
symptoms were not significantly related to the chest CT
scores in the present study. Increased dyspnea may be
an important marker for the clinician to determine the
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increased lung involvement of COVID-19 pneumonia.
Studies conducted on COVID-19 CT involvement
reported significant relationships between increased chest
CT involvement and LDH elevation (21,22). Similarly, in
the present study, LDH levels and chest CT scores were
higher in the severe group at a statistically significant
level than in the mild group. In the present study, LDH
elevation was found to be statistically significant in the
ROC test performed to determine the severe group with
chest CT scores.

Studies are reporting that there is a negative correlation
between monocyte levels and chest CT involvement (23).
Similarly, in the present study, it was also found that as the
chest CT score increased, the monocyte level decreased
statistically. Chest CT score was lower in the severe group
at a statistically significant level when compared to the
other groups.

Ferritin plays a role in macrophage activation as an
important part of innate immunity. The ferritin levels in
the blood increase in many viral and bacterial infections.
High serum ferritin levels were reported in those with high
chest CT scores (24). In our study, we found that ferritin
levels were statistically significantly higher in the severe
group than in the other groups.

In the study that was conducted by Salvatore et al., fingertip
saturation was found to be significantly lower in the group
with high chest CT uptake and high mortality (25). In the
present study, it was found that fingertip saturation was
significantly lower in the group with high CT scores.

It was reported in their study that the neutrophil percentage,
CRP and D-dimer levels had a positive correlation with
the severity of CT involvement (24,26). In the present
study, although CRP and neutrophil levels increased more
in the group with high chest CT scores, no statistically
significant differences were detected between the groups.
Contrary to these studies, no significant relationships were
detected in the present study between D-dimer level and
chest CT scores.

Limitations

The limitation of the present study is that it had a
retrospective  design, included only hospitalized
patients, and was single-centered. Only patients with CT
examinations and simultaneous laboratory parameters to
establish further associations between laboratory and CT
features were included in it. Possible selection bias. There
were no patients under the age of 18 in the study. Current
findings cannot be stated for the pediatric age group.
CONCLUSION

Close clinical and laboratory follow-up can be started by
examining NLR, lymphocyte, LDH, albumin, monocyte,
ferritin, and fingertip saturation values, predicting that the
lung involvement of COVID-19 has increased and early
treatment can be started in healthcare centers where chest
CT scan is not possible or to avoid frequent CT scans.
NLR, lymphocyte, LDH, albumin, monocyte, ferritin, and
fingertip saturation can be used as important indicators in
the follow-up of patients rather than D-dimer, CRP, and
neutrophil values.
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Body Mass Index, Waist Circumference, Hip Circumference, Waist-to-Height
Ratio: Which Affects Adolescent Hypertension More?

Viicut Kitle Indeksi, Bel Cevresi, Kalca Cevresi, Bel-Boy Orani: Hangisi Addlesanlarda Hipertansiyonu

Daha Cok Etkiler?

Melike Tellioglu’, Muammer Yilmaz?, inci Arikan?,

Yasar Cakmake1'
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ABSTRACT

Objective: To determine the prevalence of hypertension in adolescents, its relationship with obesity, and which
of the BMI, waist circumference (WC), hip circumference (HC), and waist-height ratio (WHtR) affect adolescent
hypertension more.

Material and Methods: In this cross-sectional study, the weights, heights, WC, HC, blood pressure and
sociodemographic data measured in May 2019 for students aged 14-18 were analyzed retrospectively. Among
the 4580 high school students aged 14-18, 4529 students with complete data were included in the study. Weight,
height, waist circumference, hip circumference, blood pressure were measured in students. The predictive values
of the variables causing high blood pressure were measured.

Results: The prevalence of hypertension in 4529 students included in the study was 14.3% as 36.5% in the obese
and 12.3% non-obese (p<0.001). In correlation analysis, a significant correlation was found between systolic
(SBP) and diastolic blood pressures (DBP) and BMI, WHtR, and WC (p<0.001). 34% of SBP can be explained
by WC (R2:0.346), 25% by BMI (R2:0.25), 34% by WHIR (R2:0.34) and 24% by HC (R2:0.24) while 20% of
the DBP can be explained by WHtR (R2:0.20), 15% by BMI (R2:0.15), 20% by WC (R2:0.20) and 15% by HC
(R2:0.15).

Conclusion: BMI, WHtR and WC have a greater effect on SBP than DBP. BMI has less contribution to the
development of hypertension compared to WHIR and WC.

OZET

Amag: Adblesanlarda hipertansiyon prevalansi, obezite ile iliskisi ve viicut kitle indeksi (VKI), bel cevresi, kalca
gevresi, bel-boy oranindan hangisinin adolesan hipertansiyonunu daha ¢ok etkilediginin belirlenmesi amaglandi.
Gereg ve Yontemler: Calisma tamimlayici kesitsel tiptedir. 14-18 yas araligindaki 6grencilerde 2019 Mayis ayinda
olgiilen agirliklari, boylari, bel ¢evresi, kalga ¢evresi, kan basinglari ve sosyodemografik verileri incelendi.
Bulgular: Calismaya alinan 4529 é6grencinin hipertansiyon prevalansi %14,3 tir (n=648). Obezitesi olan
grupta hipertansiyon saptananlar 140 (%36,5) kisi, obezitesi olmayanlarda 508 (%12,3) kisi olarak bulundu
(p<0,001). Korelasyon analizinde; sistolik ve diyastolik kan basm¢larmin VKL bel-boy orani, bel ¢evresi ile
arasinda anlamly iliski bulundu (p<0,001). Lineer regresyon analizi sonucuna gore sistolik kan basincinin %34 i
bel cevresi (R2:0,346), %25’ VKI (R2:0,25),%34 i Bel-boy orani (R2:0,34) %24 ‘i kalca ¢evresi (R2:0,24) ile
agiklanabilir. Diyastolik kan basincinn ise %20si bel-boy orant (R2:0,20), %15°i VKI (R2:0,15), %20’si bel
cevresi ile (R2:0,20)ve %15 i kal¢a ¢evresiyle (R2:0,15) agiklanabilir.

Sonuclar: VKL, Bel-boy orani ve bel gevresinin sistolik kan basinct iizerine etkisi diyastolik kan basincindan daha
fazladwr: Hipertansiyon gelisiminde Bel-boy oram ve bel ¢evresine gore VKI'nin daha az katkist bulunmaktadir.
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According to WHO, adolescence is the period of transition
to adulthood, which begins with the end of childhood and
covers the ages of 10-19 (1). Adolescents make up one
sixth (1.2 billion) of the world’s population. In Turkey, on
the other hand, they constitute 16% of the total population
(2). Accounting for a significant proportion of population
in the world, this unique period is the transition to an
important stage of human development stages, where the
foundations a healthy future life are laid. Rapid physical,
cognitive and psychosocial developments are observed in
this period that progresses to adulthood (1).
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Although less common in children and adolescents than in
adults, hypertension has recently started to be seen more
frequently and has become a public health problem (1). In
developed countries such as the USA, India, China, and
Hong Kong, the prevalence of hypertension in adolescents
is between 3% and 40% (3). Obesity, defined as abnormal
or excessive fat accumulation that may impair health, is
an important risk factor for hypertension with its direct or
indirect effects, and there has been a simultaneous increase
in hypertension and obesity in the last two decades (1,4).

Adolescent and childhood blood pressure values are
correlated with adult blood pressure. That is, children and
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adolescents with high blood pressure are more likely to
develop hypertension in adulthood than children with low
blood pressure. It has also been reported that overweight
or obese adolescents are more likely to remain overweight
or obese in adulthood (5,6). Since the individual in the
adolescence period undergoes the process that forms the
basis of their health in the future life, the investments
made by the countries in terms of chronic diseases such
as hypertension and obesity provide benefits for the next
generation (1,7).

Obesity in childhood and adolescence is associated with
higher risk of hypertension. However, it remains unclear
which of anthropometric indices are the best predictors of
hypertension in adolescents. The relationships between
obesity indices and hypertension among adolescence have
not been studied in Turkey. The aim of this study is to
determine which of the hypertension prevalence, obesity
and body mass index (BMI), waist circumference (WC),
hip circumference (HC), waist-to-height ratio (WHtR)
in high school students in Tavsanli/Turkey influence
adolescent hypertension more.

MATERIALS AND METHODS

Study design and setting:

In this cross-sectional study, the data obtained in
cooperation with the District Health Directorate between
March-May 2019 in high schools in Tavsanli/Turkey were
analysed between May-December 2021.

Study participants:

All 4580 high school students aged 14-18 years were
included in the study. No sample was taken Students whose
blood pressure measurements (n=51) were incomplete or
incorrectly recorded were excluded. Analyzes were made
with 4529 students with complete data.

Data collection tools and procedures:

Weight Measurement: Children’s weight measurements
were made with an electronic scale with 100 g precision,
preferably in the morning, after the scale was adjusted
to zero, wearing light clothes without shoes and jackets.
Height Measurement: With the steel meter fixed to the
wall, the student completely leaning against the wall, the
shoes removed, the feet adjacent, the head, back, hips and
the back of the heel of the feet touching the height ruler,
the height was measured. Blood Pressure Measurement:
After the student has rested for at least five minutes, in
a sitting position, the cuff air completely evacuated from
the right arm, the cuff at the level of the heart 2-2.5 cm
above the elbow pit, and the stethoscope placed on the
brachial artery covering 1/3 of the arm, measurement
was taken with a stethoscope and sphygmomanometer
without being placed under the cuff by pressing lightly.
Waist Circumference Measurement: It was measured with
a non-stretchable tape measure from the midpoint of the
lateral iliac prominences and the lowest rib at the level of
the umbilicus, while standing and arms open to the sides.
Hip Circumference Measurement: It was measured by
surrounding the symphysis pubis anteriorly and the most
protruding and widest part of the gluteal region posteriorly
with a non-stretchable tape measure (8).

American Academy of Pediatrics classification for
adolescents 13 years of age and older (normal if <120/80
mmHg, elevated if 120/80-129/80 mmHg, Stage 1 if
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130/80 mmHg-139/89 mmHg, Stage 2 hypertension if
>140/90 mmHg) was taken as the criterion (8). BMI Z
Score (standard deviation), a method used to determine
the degree of obesity, <+1SD — >-2SD was accepted as
normal weight, while >+1SD as overweight and >+2SD
as obesity (9).

Data analysis:

The data of the research were evaluated with IBM
SPSS v20 (Statistical Package for the Social Sciences)
using descriptive statistics as number and percentage if
categorical, and as mean, standard deviation, median and
minimum-maximum values if numerical. Pearson’s Chi-
square test was used to compare categorical variables.
Independent Sample T-Test, One-Way Analysis of
Variance (ANOVA), Pearson Correlation and Simple
Linear Regression Analysis were used to evaluate
numerical variables. The results were evaluated within
the 95% confidence interval and the p<0.01 value was
considered significant.

Ethical considerations:

Ethical approval was obtained from Kiitahya Health
Sciences University Non-Invasive Clinical Research
Ethics Committee (date: 10.06.2021 and decision
number: 2021/10-22). The participants were informed
about the study and all agreed to participate and gave
informed verbal consent. All data were anonymized and
confidentiality was maintained.

RESULTS

Of the 4529 students participating in the study, 2269
(50.1%) were female and 3500 (77.4%) were residing in
urban areas (Table 1).

The mean WC of the students was 74.3+10.3 c¢m, and
the mean HC was 93.6+9 cm. Their mean BMI was
22.1+4.24, while their mean WHtR was 0.44+0.05. The
mean SBP was 110.6+14.1 mmHg, and the mean DBP
was 69.86+9.92 mmHg. The mean SBP for boys was
112.2+14.5 mmHg, DBP 70.4+£9.9 mmHg, and girls had
a mean SBP of 109.1+13.5 mmHg, DBP 69.2+9.8 mmHg
(SBP: t=7.30, p<0.001 DBP: t=4.20, p<0.001). The mean
BMI was 22.2+4.2 in girls and 22.1+4.2 in boys (p:0.020).
The mean WHtR was 0.44+0.05 in girls and 0.44+0.07
in boys (t=2.31, p:0.020). The mean WC for boys was
77£10.6, and it was 71.5+9.3 for girls (t=18.34, p<0.001).
HC mean for boys was 93.849.1, it was 93.3+8.8 for girls
is (t=2.1, p=0.03).

Table 1: Distribution of students by sociodemographic
characteristics (n=4529)

Characteristics n (%)
Female 2269 (50.1)
Gender
Male 2260 (49.9)
Urban 3500 (77.4)
Place of residence
Rural 1024 (22.6)
14 528 (11.7)
15 1126 (24.9)
Age distribution 16 1126 (24.9)
17 1113 (24.6)
18 636 (14.0)
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Table 2: Blood pressure stage distribution in obesity and non-obesity groups (n=4529)

Blood pressure classification

BMI Classification

Hypertension n (%) High normal n (%) Normal n (%) x2, p value
Non-Obesity 508 (12.3) 1242 (30.0) 2395 (57.8)
Obesity 140 (36.5) 103 (26.8) 141 (36.7) 173.0, <0,001
Total 648 (14.3) 1345 (29.7) 2536 (55.99)

BMI: Body Mass Index

Table 3: Mean of waist-to-height ratio, waist circumference, hip circumference measurements by blood pressure stages

Parameters Blood Pressure Stages Mean+SD Min-max p value
Normal 0.43+0.05 0.31-0.70
High 0.44+0.05 0.28-0.68
WHtR Stage 1 0.46+0.06 0.26-0.65 <0.001
Stage 2 0.48+0.07 0.34-0.80
Total 0.44+0.05 0.26-0.80
Normal 72.4+9.2 48-116
High 74.7£10 50-124
WwC Stage 1 78.4+10.9 45-114 <0.001
Stage 2 82.5+13.3 56-138
Total 74.3£10.3 45-138
Normal 92.0+8.1 54-130
High 94.1+8.5 60-130
HC Stage 1 96.7+9.4 66-126 <0.001
Stage 2 100.3£11.5 78-142
Total 93.6+9 54-142

SD: Standard Deviation, SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, BMI: Body Mass Index, WHtR: Waist-to-height ratio, WC:

Waist Circumference, HC: Hip Circumference

The prevalence of hypertension in students was 14.3%
(n=648) (Table 2). Of the female students, 1454 (64.3%) had
normal blood pressure and 174 (8.1%) had hypertension.
Of the boys, 1082 (47.7%) had normal blood pressure and
466 (20.5%) had hypertension. There was a significant
difference (x2=183.48, p<0.001) between the blood
pressure stages between the two genders. Hypertension
was detected in 178 (17.4%) people living in rural areas
and 470 (13.4%) people living in urban areas (x2=14.053,
p:0,003). 80 (15.1%) of 14-year-olds, 130 (11.4%) of 15
years old, 155 (13.8%) of 16 years old, 184 (16.5%) of 17
years old, 99 (15.5%) of the 18 years old students were
found to be in the hypertensive stage (x2=27.42, p:0,007).
The obesity prevalence of the students was found to
be 8.5% (n:384). In the classification of adolescents
according to body mass index, 1626 (71.9%) girls were
normal weight and 166 (7.3%) were obese, whereas 1624
(71.6%) boys were normal and 218 (9.6%) were obese
(x2=21.79, p<0.001).

While 140 (36.5%) people were found to have
hypertension in the obese group, hypertension was found
in 508 (12.3%) people in the non-obese group (x2=173.00,
p<0.001) (Table 2). Of the obese students, 46 (12.0%)
were in Stage 1 hypertension stage, 94 (24.5%) were in
Stage 2 hypertension stage.

A statistically significant difference was found between
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the groups in the mean of WHtR, WC and HC according
to the blood pressure stage of the students participating
in the study (WHtR: F=72.5, p<0.001), (WC: F=128.8,
p<0.001), (HC: F=114, p<0.001)(Table 3).

A positive and statistically significant correlation was
found between SBP and DBP and BMI, WHtR, HC and
WC variables. A statistically moderate, positive and
significant relationship was found between SBP and BMI
(r=0.509; p<0.001), between SBP and WHtR (r=0.588;
p<0.001), between SBP and HC (r=0.496; p<0.001),
and between SBP and WC (r=0.588; p<0.001). A weak,
positive and statistically significant relationship was
found between DBP and BMI values (r=0.391; p<0.001).
A moderate, positive and significant relationship was
found between DBP and WHtR values at moderate level
(r=0.451; p<0.001), between DBP and HC values at weak
level (r=0.389; p<0.001), and between DBP and WC
values were (r=0.453; p<0.001) at statistically moderate
level (Table 4).

According to the results of the linear regression analysis,
performed to determine how much BMI, WHtR, WC, and
HC affected DBP and SBP, 34% of SBP can be explained
by WC (R2:0.346; Beta (f):0.80; 95% CI: 0.77-0.83;
p<0.001), 25% by BMI (R2:0.25; Beta ():1.69; 95%
CL:1.61-1.78; p<0.001), 34% by WHtR (R2:0.34; Beta
(B):142; 95% CI1:136-147.2; p<0.001), 24% by HC (R2:
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Table 4: Pearson correlation analysis results between SBP, DBP, BMI, WHtR, hip circumference and waist circumference

SBP DBP BMI WHtR wC HC
r 1
SBP
p -
r 0.719 1
DBP
p <0.001 -
r 0.509 0.391 1
BMI
p <0.001 <0.001 -
r 0.588 0.451 0.812 1
WHtR
p <0.001 <0.001 <0.001 -
We r 0.496 0.389 0.849 0.743 1
p <0.001 <0.001 <0.001 <0.001 -
HC r 0.588 0.453 0.785 0.929 0.800 1
p <0.001 <0.001 <0.001 <0.001 <0.001 -

SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, BMI: Body Mass Index, WHtR: Waist-to-height ratio, WC: Waist Circumference, HC:

Hip Circumference

0.24; Beta ($3):0.78; 95% CI:0.74-0.82; p<0.001).
On the other hand, 20% of DBP can be explained by WHtR
(R2:0.20; Beta (B):0.43; 95% CI:0.40-0.45; p<0.001),
15% by BMI (R2:0.15; Beta (B): 0.91; 95% CI:0.85-0.97;
p<0.001), 20% by WC (R2: 0.20; Beta (B): 76.1; 95%
CIL:71.7-80.5;p<0.001) and 15% by HC (R2:0.15; Beta
(B): 0.42; 95% CI:0.40-0.45; p<0.001).

DISCUSSION

In this study, the prevalence of hypertension was found
14.3% (8.1% in girls and 20.5% in boys). The prevalence
of obesity was found 8.5% (7.3% in girls, 9.6% in boys).
Hypertension was found in 36.5% of the obese group and
12.3% of the non-obese group. In addition, it was found
that the SBP and DBP average of obese students were
higher. Accordingly, the findings of our study support the
evidence on the effect of obesity on the development of
hypertension (10).

The prevalence of hypertension determined in our
study was 14.3%. In previous studies, the prevalence of
hypertension was found to be between 2% and 5%, and
the prevalence of prehypertension ranged from 4% to 15%
(3,10). In a systematic review evaluating adolescents in
Brazil, the prevalence of hypertension was found 8.1%
(11). In a small number of studies conducted in Turkey,
it was reported that hypertension in adolescents varied
between 6.25% and 15.0% (12,13). The prevalence
of hypertension may be higher in adolescents. Studies
conducted in the USA and Europe have found that only 13%
to 26% of childhood hypertension is correctly diagnosed
(10). Furthermore, it is difficult to compare the prevalence
of hypertension in adolescents due to methodological
differences and different reference criteria, which may
cause high variability in hypertension prevalence (14).

In our study, 8.1% of female and 20.5% of male
adolescents were found to be hypertensive. Similarly,
in studies in Malaysia and Hong Kong, hypertension
was found to be higher in boys than in girls (10,15). In
Brazilian adolescents, female gender was found to be
more hypertensive with a rate of 12.7% (16). In addition,
in our study, the mean SBP and DBP levels were found
to be higher in boys than girls. In some studies, the mean
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of SBP and DBP was found to be higher in men, similar
to our study (17,18). In studies conducted in Brazil and
Spain, no difference was found between the two genders in
DBP (19,20). In general, hypertension is more common in
children, adolescents and adult men than in premenopausal
women (21). As seen in these epidemiological studies,
men are the gender that has a higher risk for hypertension
from childhood. Therefore, male adolescents should be
evaluated primarily during screening, prevention and
intervention stages.

In our study, hypertension was seen at a higher level in
those living in rural areas. In a study conducted in China,
although hypertension was observed more frequently in
urban areas in males, a similar situation was not observed
in female students (22). In a study conducted in India,
unlike our study, the prevalence of hypertension was
found to be higher in urban areas (23). According to some
studies, the prevalence of hypertension in developed
countries and many developing countries is higher in
urban areas than in rural areas (23). It appears that there
is a need for studies that will examine the reasons for the
higher prevalence of hypertension in rural adolescents,
contrary to the literature.

In our study, in which it was aimed to evaluate
the relationship between obesity and hypertension
epidemiologically, 36.5% of the students in the obese group
were found to be hypertensive, and 12.3% of the students
in the non-obese group were found to be hypertensive. In
the literature, hypertension was observed more frequently
in obese adolescents (10,22,24). According to our study, as
the WHtR, HC, WC averages of the students increased, so
did the hypertension stage. Similar to our study, in another
study, as WC, WHtR and BMI averages increased, so did
the stage of hypertension. SBP and DBP averages are
higher among obese adolescents (10,25).The findings of
our study are similar to the studies in which the relationship
between hypertension and obesity in adolescents was
established. In our findings, SBP and DBP were positively
correlated with BMI, WHtR, HC, and WC, and in a study
conducted in China, similarly, BMI levels were found to
be positively correlated with SBP and DBP levels (26).
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Again, as in our study, SBP, DBP and BMI, WHtR and
WC were found to be correlated in studies conducted in
South Asia, China and Uganda (3,27,28). In another study,
a low-moderate correlation was found only between WC
and blood pressure (29). The relationship of BMI, WHtR
and WC, which are used to determine obesity and body
fat distribution, with hypertension are also seen in these
studies, as in our study.

According to our study, the effects of BMI, WHtR and
WC on SBP are more than DBP. It is understood that the
primary effect of obesity on blood pressure is on SBP. In
obesity research, WC measurements are used to determine
central obesity in addition to BMI. WHtR is used as a
measure of the distribution of body fat in the body (10,28).
According to our study, 34% of SBP could be explained by
WC, 25% by BMI and 34% by WHtR. In addition, 20% of
DBP can be explained by WHtR, 15% by BMI, and 20%
by WC. It is seen that BMI, which is frequently used in the
evaluation of obesity, contributes less to the development
of hypertension than WHtR and WC. Our study also shows
that evaluations made with BMI alone in adolescents are
not sufficient especially in the evaluation of hypertension

risk. Therefore, in the selection of interventions for the
prevention of both systolic and diastolic hypertensions in
adolescents, it will be more effective to prefer interventions
that reduce the ratio of WC and WHtR.

This study is the first to examine the relationship between
obesity indices and hypertension in Turkey. The strengths
of the study are that it covers all high school students in the
Tavsanli/Turkey and that the measurements are made by
authorized and trained health professionals. The limitation
of the study is that the study was conducted in a specific
region and the results do not reflect the whole country.
One of the limitations of the study is the determination of
blood pressure with a single measurement.
CONCLUSION

According to our study, the effects of BMI, WHtR and WC
are more on SBP than on DBP. WHtR and WC contribute
more to the development of hypertension than BMI. Since
the effects of WC and WHtR on both SBP and DBP are
higher than those of BMI, it is thought that in the selection
of interventions for the prevention of both systolic and
diastolic hypertensions in adolescents, interventions that
reduce WC and WHtR will be more effective.
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ABSTRACT

Objective: In this study, the role of indices based on hematological parameters measured at admission in
predicting the severity of carbon monoxide poisoning (COZ) was investigated.

Methods: A total of 391 patients, who were diagnosed with COZ in the emergency department (ED) between
2018 and 2022 were retrospectively analyzed. COHb and lactate levels were used to determine the clinical
severity of the patients. The patients were divided into two groups as mild-moderate carbon monoxide poisoning
(mild-moderate COZ) and severe carbon monoxide poisoning (severe COZ). Two groups were compared for
systemic immune-inflammation index (SII), systemic inflammatory response index (SIRI), aggregate index of
systemic inflammation (AISI), neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ratio (PLR) and monocyte/
lymphocyte ratio (MLR).

Results: There was a significant difference between groups with regard to SII, SIRI, AISI, NLR, PLR and MLR
(p<0.001, for all). According to the ROC analysis, when SII cut-off value was >1519.14, the sensitivity was
67.9% and the specificity was 63.7% (AUC: 0.708, p<0.001). When SIRI cut-off value was >4.955, the sensitivity
was 60% and the specificity was 78.5% (AUC:0.746, p<0.001). According to logistic regression analysis, NLR,
PLR, MLR, SII, SIRI and AISI values were independent predictors of severity of COZ.

Conclusion: SII, SIRI, AISI, NLR, PLR and MLR levels measured at admission in COZ patients are associated
with the severity of poisoning. These markers can be used to predict the severity of inflammation. These indexes
which are simple, inexpensive and easily calculated, will benefit to clinicians in the detection of severe COZ,
especially in ED.

OZET

Amag: Bu ¢alismada, basvuru sirasinda olgiilen hematolojik parametrelere dayali indeklerin karbonmonoksit
zehirlenmesinin (COZ) siddetini tahmin etmedeki rolii arastirildi.

Gereg ve yontem: 2018 ve 2022 tarihleri arasinda acil serviste (AS) COZ tanisi konulan toplam 391 hasta
retrospektif olarak incelendi. Hastalarin klinik siddetini belirlemek icin COHb ve laktat diizeyleri kullanildi.
Hastalar hafif-orta karbon monoksit zehirlenmesi (hafif-orta COZ) ve ciddi karbon monoksit zehirlenmesi (ciddi
COZ) olarak iki gruba ayrildi. Sistemik immiin inflamasyon indeksi (SII), sistemik inflamatuar cevap indeksi
(SIRI) ve sistemik inflamasyon toplam indeksi (AISI), notrofil/lenfosit orani (NLR), platelet/lenfosit orani (PLR)
ve monosit/lenfosit orani (MLR) bu iki hasta grubu arasinda karsilastirild.

Bulgular: SII, SIRI, AISI, NLR, PLR ve MLR agisindan her iki grup arasinda énemli farklilik vardi (p<0.001,
hepsi i¢in). ROC analizine gére, SII cut-off degeri >1519.14 iken, sensitivite %567.9 ve spesifite %63.7 idi (AUC:
0.708, p<0.001). SIRI cut-off degeri >4.955 iken, sensitivite %560 ve spesifite %78.5 olarak bulundu (AUC:0.746,
p<0.001). Lojistik regresyon analizine gére, COZ un ciddiyet tahmininde NLR, PLR, MLR, SII, SIRI ve AISI
degerleri bagimsiz ongoriiciilerdi.

Sonug¢: COZ hastalarinda bagvuru aminda élgiilen SII, SIRI, AISI, NLR, PLR ve MLR seviyeleri zehirlenmenin
ciddiyeti ile iligkilidir ve inflamasyonun gsiddetini ongormede kullanilabilecek belirteglerdir. Basit, ucuz ve
kolayca hesaplanabilen bu indeksler, ozellikle AS de ciddi COZ un tespitinde klinisyenlere fayda saglayacaktir.

Anahtar Kelimeler:
Karbonmonosit zehirlenmesi
Sistemik immiin inflamasyon indeksi
Sistemik inflamatuar cevap indeksi
Acil servis

GiRiS

Karbonmonoksit  (CO)  hidrokarbon  bilesiminden
olusan kokusuz, tatsiz, renksiz ve irritan olmayan bir
gazdir. Onemli bir morbidite ve mortalite nedeni olan
CO zehirlenmesi (COZ) diinya capmdaki o&liimciil
zehirlenmelerin en yaygin nedenlerinden birisidir (1).
CO, hemoglobine oksijenden ¢ok daha fazla afinite ile
baglanarak karboksihemoglobin (COHb) olusturur ve
dokulara oksijen tagmmmasinda bozulmaya neden olur.
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CO, hiicrelerin solunum fonksiyonlarini bozar, oksidatif
stresi (OS) tetikleyerek hiicre hasarma ve dokularda
mitokondriyal bozulmaya yol agar (2). COZ’un neden
oldugu hipoksi ve hiicresel hasarin sistemik inflamasyonu
tetikledigi ve bu inflamatuar yanitin zehirlenmenin ciddi
komplikasyonlari ile iligkili oldugu gosterilmistir (3).

Inflamatuar yamit, nétrofillerin iiretimini uyarabilir
ve lenfositlerin apopitozunu hizlandirabilir. Boylece
notrofil sayisinda artis ve lenfosit sayisinda azalma
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meydana gelir. Bu yilizden birgok ¢alismada, notrofil ve
lenfositlerin hastaliklarin siddeti ve prognozu ile iligkili
oldugu ifade edilmektedir (4,5). Ayrica trombosit ve
monositleri igeren indekslerin de inflamatuar siireglerde
yer aldigi bildirilmistir (6,7). Tam kan sayimi (CBC)
parametrelerinden olusan oranlar ve indeksler inflamasyon
icin biiyiik nem tasimaktadir ve klinik uygulamada yaygin
olarak kullanilmaktadir. Giiniimiizde notrofil/lenfosit
orant (NLR), platelet/lenfosit oran1 (PLR) ve monosit/
lenfosit oran1 (MLR) nin inflamasyon, OS durumlarinda
ve zehirlenmelerde arttigini1 gosteren caligmalar mevcuttur
(4,7,8,9,10). Ayrica bir¢ok calismada, periferik notrofil,
lenfosit, monosit ve trombositleri i¢eren sistemik immiin
inflamasyon indeksi (SII), sistemik inflamatuar cevap
indeksi (SIRI) ve sistemik inflamasyon toplam indeksi
(AISI)’nin de inflamasyon belirteci olarak yiikseldigi
bildirilmistir ~ (1,3,11,12). Bu yiizden c¢alismamizda,
inflamatuar siireglerle ilgili olan COZ’da (13) hizli,
ucuz ve kolay ulasilabilen SII, SIRI, AISI, NLR, PLR
ve MLR’nin zehirlenme siddetini tahmin etmedeki rolii
aragtirtldi.

GEREC VE YONTEMLER

Hastalar ve calisma dizaym

01/01/2018 ve 01/11/2022 tarihleri arasinda bir Egitim ve
Arastirma hastanesi acil servisinde COZ tanisi konulan,
dahil olma kriterlerini saglayan, sirasiyla toplam 391
hasta retrospektif olarak incelendi. 18 yasindan biiyiik,
erkek veya kadin, hastane kayit sisteminden tiim klinik ve
laboratuvar bilgilerine ulasilabilen ve COZ tanisi; 1-CO
zehirlenmesi ile tutarli semptomlar; 2-yakin zamanda CO
maruziyeti Oykiisii; 3-yiikselmis COHb seviyelerinden
olusan klinik bir triad ile kesinlestirilen hastalar ¢aligmaya
dahil edildi (14). Kanserler, gebeler, travmalar, intihar
diislicesi olanlar, PCR testi pozitif ve COHb seviyesi
%10’un altinda olan hastalar, 6zge¢misinde kronik
akciger, kalp, bobrek, karaciger rahatsizligi, kronik
inflamatuar, hematolojik veya romatalojik hastaliga sahip
hastalar, immiinsiipresif olanlar, hasta epikrizlerinden ve
elektronik kayit sisteminden bilgilerine ulagilamayanlar,
18 yasindan kiiciikler ve hiperbarik oksijen tedavisi i¢in
dis merkeze sevk edilenler c¢alisma disinda birakildi.
Hastalarin klinik siddetini belirlemek i¢in COHb ve laktat
diizeyleri kullanildi. Hastalar, hafif-orta karbon monoksit
zehirlenmesi (hafif-orta COZ) ve ciddi karbon monoksit
zehirlenmesi (ciddi COZ) olarak iki gruba ayrildi. COHb
diizeyleri 10%—-20% olan grup, hafif-orta COZ ve COHb >
20% olanlar ise ciddi COZ olarak smiflandirildi. Tlaveten
Laktat<2.2 mmol/L ise hafif-orta COZ ve Laktat>2.2
mmol/L ise ciddi COZ olarak belirlendi (8). NLR; nétrofil
sayisinin lenfosite, PLR; platelet sayisinin lenfosite
ve MLR; monosit sayisinin lenfosite boliinmesiyle
hesaplandi. SII = [(trombosit sayist x notrofil sayisi)/
lenfosit sayisi] ve SIRI = [(nétrofil sayisi X monosit sayisi)
/ lenfosit sayisi] ile hesaplandi (11). AISI = [(nétrofil x
platelet x monosit/lenfosit)] formiilleri ile hesaplandi (12).
SII, SIRI, AISI, NLR, PLR ve MLR diizeyleri bu iki hasta
grubu arasinda istatistiksel olarak karsilagtirildi. Ayrica
bu parametrelerin hastane yatis siiresi ile korelasyonu da
degerlendirildi. Calisma Necmettin Erbakan Universitesi
Tip Fakiiltesi Etik Kurulu tarafindan 02/12/2022 tarih ve
2022/4061(12042) say1 ile onaylandi.
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Verilerin toplanmasi ve laboratuvar testler

Bu hastalarin yas, cinsiyet, 6zge¢mis, acil servise ilk
basvuru animdaki [6kosit (WBC), platelet, nétrofil,
lenfosit, monosit, kirmizi kan hiicresi dagilim genisligi
(RDW) ve laktat degerleri, Glasgow Koma Skalasi (GKS),
hastane kalig siiresi, mekanik ventilasyon (MV) ihtiyaci
olup olmamasi ve klinik sonuglarina (taburcu/ hastane igi
mortalite) hastane kayit sistemi ve hasta epikrizlerinden
retrospektif ulagilarak kaydedildi. Tam kan sayimi1 (CBC);
Mindray auto hematology analyzer BC-6800 cihazi
kullanilarak 6l¢iildii (Shenzhen, China). COHb ve laktat
diizeyleri ise Siemens Healtcare diagnostic Rapidpoint
500 kan gazi cihazi ile galisildi (Duplin, Ireland).
Istatistiksel analiz

Calismada istatistiksel analizler SPSS 21.0 (IBM Inc,
Chicago, IL, USA) programi kullanilarak yapildi. Sayisal
parametreler medyan (min-max) veya ortalama+SS,
kategorik degiskenler ise frekans ve yiizde (%) seklinde
ifade edildi. Sayisal degiskenlerin normal dagilima
uygunluk degerlendirmesi i¢in Kolmogrov-Smirnov
testi, histogram analizleri ve skewness/kurtosis verileri
kullanildi. Sayisal parametrelerin gruplar arasi homojenite
Ozelliklerinin analizi i¢in Levene’s Testi uygulandi.
Bagimsiz iki grup karsilastirmasinda, normal dagilim
Ozelligi gosteren parametreler igin bagimsiz t-testi
kullanilirken, gOstermeyen parametreler i¢in Mann-
Witney U testi kullanildi. Sayisal parametreler arasi
korelasyon i¢in Spearman’s korelasyon analizi uygulandi.
Prediktif faktorlerin tespiti i¢in Binary Logistik Regresyon
analizi yapildi. Binary iligkilerinin ve modellemelerdeki
analizlerin dogrulugu Hosmer-Lemeshow Testi ile teyit
edildi. Tkili kategorik gruplarin birbiriyle iliskisini analiz
etmek i¢in ki-kare veya Fisher’s exact testleri kullanildi.
Zehirlenmenin siddeti lizerinde etkili olabilecek anlamli
parametreler ROC analizine tabi tutuldu ve tanisal veriler
ortaya kondu. Calismanin tiimiinde tip-I hata oran1 %5
olarak baz alinmig ve p<0.05 degeri anlamli olarak kabul
edilmistir.

BULGULAR

Tim hastalarin demografik ozellikleri ve laboratuvar
bulgulari Tablo 1 de verildi. Buna gore toplam 391 hastanin
yas ortalamast 36 (18-87) ve 226 (%57.8)' s1 erkek idi.
Bu hastalarin 251 (%64.2)’inde laktat<2.2 mmol/L (hafif-
orta COZ) ve 140 (%35.8)’inde ise laktat >2.2 mmol/L
(ciddi COZ) bulundu. Ilaveten 166 (%42.5)’inde COHb
%10-20 (hafif-orta COZ) ve 75 (%19.2)’inde COHb
>%20 (ciddi COZ) idi. Ancak 150 (%38.3) hasta COHb <
%10 oldugundan ¢alisma diginda birakildi. Tim hastalarin
mortalite oran1 5 (%1.3) olarak tespit edildi (Tablo 1).
COHb diizeylerine gore hasta gruplarinin demografik
ve laboratuvar bulgularmin karsilastirilmasi Tablo 2 de
gosterildi. Buna gore her iki hasta grubu arasinda yas,
cinsiyet orani ve RDW agisindan anlamli fark yoktu
(swrasiyla, p=0.41, 0.051, 0.51). Hafif-orta COZ ile
kiyaslandiginda, ciddi COZ’lu hasta grubunda WBC,
noétrofil, monosit, platelet, laktat, NLR, PLR, MLR, SII,
SIRI, AISI degerleri ve hastanede kalis stiresi anlamli
olarak yiiksek bulundu (hepsi i¢in, p<0.001). Ciddi
COZ da, GKS ve lenfosit diizeyleri anlamli olarak daha
distiktii (hepsi i¢in, p<0.001). Ayrica, ciddi COZ’lu hasta
grubunda MV ihtiyaci ve 6liim orani istatistiksel olarak
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Tablo 1: Tiim hastalarin demografik 6zellikleri ve
laboratuvar bulgulari

Parametre Dagilim*
Medyan (min-max),IQR
Yas (y1l) 36 (18-87)
Hastane kalis siiresi (giin) 1(1-10)
WBC 11.51 (0.70-33.60)
RDW 14.30 (6.50-26.10)
Nétrofil 7.98 (0.10-88.40)
Monosit 0.60 (0.10-10.0)
Lenfosit 1.50 (0.10-9.0)
COHb 11.6 (0.1-54.2)
GKS 15 (10-15)
Laktat 1.60 (0.20-4.50)
NLR 5.64 (0.10-260.0)
PLR 164.66 (17.78-4690.0)
MLR 0.37 (0.02-15.0)
SII 1373.5 (24.2-70980.0)
SIRI 3.27 (0.03-189.0)
AISI 736.6 (4.85-81699.8)
Ortalama+SS
Platelet 270.54+89.13
n (%)

Total hasta sayis1 391 (%100)
Cinsiyet

Kadin 165 (%42.2)

Erkek 226 (%57.8)

Hastane ici mortalite

Taburcu 386 (%98.7)
Exitus 5(%1.3)
MYV ihtiyaci
Var 11 (%2.8)
Yok 380 (%97.2)
CO intox siddet oram
(COHDb’ye gore)t
COHD %10-20 166 (%42.5)
COHDb >%20 75 (%19.2)
CO intox siddet oram
(Laktata gore)

Laktat<2.2 mmol/L
Laktat >2.2 mmol/L

251 (%64.2)
140 (%35.8)

*Normal dagilim ozelligi gosteren parametreler ortalama+SS, normal
dagilim  gostermeyen parametreler medyan (min-max), kategorik
parametreler ise frekans(n) ve yiizde (%) seklinde ifade edilmistir.
# Ilgili referans araliklarda yer almayan ve kriterleri karsilamayan
n=150 (%38.3) hasta harici tutulmustur. IOR= Interquartile Range,
CO: karbonmonoksit, COHb: karboksihemoglobin, WBC: lokosit, RDW:
kuirmizi kan hiicresi dagihm genisligi, GKS: Glasgow Koma Skalast,
NLR: nétrofil/lenfosit orani, PLR: platelet/lenfosit orani, MLR: monosit/
lenfosit orani, SII: sistemik immiin inflamasyon indeksi, SIRI: sistemik
inflamatuar cevap indeksi, AISI: sistemik inflamasyon toplam indeksi,
MV: mekanik ventilasyon
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anlaml yiliksekti (sirasiyla, p=0.001, 0.03) (Tablo 2).

Laktat diizeylerine gore hasta gruplarinin demografik
ve laboratuvar bulgulariin karsilastirilmas: Tablo 3' te
gosterildi. Buna gore her iki hasta grubu arasinda yas,
cinsiyet orani, RDW ve mortalite orani agisindan anlamli
fark bulunmad: (sirasiyla, p=0.28, 0.20, 0.87, 0.35).
Hafif-orta COZ ile kiyaslandiginda, ciddi COZ’lu hasta
grubunda WBC, nétrofil, monosit, platelet, laktat, NLR,
PLR, MLR, SII, SIRI, AISI degerleri ve MV ihtiyaci orani
anlamli olarak daha yiiksek bulundu (hepsi i¢in, p<0.005).
Ciddi COZ da, GKS, lenfosit diizeyleri ve hastanede kalis
stiresi anlamli olarak farkli idi (hepsi igin, p<0.001) (Tablo

3).
COHb diizeylerine dayali olarak hastalik siddetinin
tahmininde  kullanilabilecek uygun parametrelerin

Lojistik Regresyon analizi Tablo 4' te gosterildi. Buna
gore ciddi COZ tahmininde sadece yas, RDW, MLR ve
AISI diizeyleri bagimsiz prediktorler olarak tespit edildi.
Laktat diizeylerine dayali olarak hastalik siddetinin
tahmininde kullanilabilecek uygun parametrelerin Lojistik
Regresyon analizi Tablo 5' te gosterildi. Buna gore ciddi
COZ tahmininde WBC, monosit, lenfosit, platelet, COHb,
NLR, PLR, MLR, SII, SIRI ve AISI degerleri bagimsiz
ongoriiciilerdi.

COHb  diizeylerine  gore zehirlenme  siddetinin
ongorilmesinde kullanilabilecek parametrelerin  ROC
analizi sonuglar1 Tablo 6' da verildi. Buna gére MLR
cut-off degeri 0.666 iken, %81.3 sensitivite ve %71.1
spesifite gosterdi (AUC: 0.827, p<0.001). AISI cut-off
degeri 1501.80 iken, %84 sensitivite ve %71.1 spesifiteye
sahipti (AUC: 0.839, p<0.001). Laktat diizeylerine
gore zehirlenme siddetinin tahmininde kullanilabilecek
parametrelerin ROC analizi sonuglar1 Tablo 7' de verildi.
Buna gére COHb, SIRI, MLR, AISI, NLR, SII, lenfosit
ve monosit en yiiksek AUC degerlerine ulasti (sirasiyla,
0.769, 0.746, 0.743, 0.732, 0.717, 0.708, 0.707, 0.700).
Hastane kalis siiresi ile NLR, PLR, MLR, SII, SIRI ve AISI
diizeyleri arasinda pozitif yonde zayif diizeyde korelasyon
bulundu (sirastyla, correlation coefficient: 0.282, 0.276,
0.367, 0.297, 0.368, 0.364) (hepsi i¢in p<0.001).
TARTISMA

Acil servis bagvurusunun 6nemli bir kismini olusturan
COZ, toksik kokenli oliimlerin 6nde gelen nedenidir
(15). CO, hipoksik ve inflamatuar yollar araciligi ile
toksisiteye neden olur. Inflamasyon, artan sitozolik
heme ve heme oksijenaz-1 seviyelerinin neden oldugu
OS nedeniyle ortaya ¢ikar (16). Kanda yiiksek COHb
diizeylerinin dlglilmesi COZ tanisin1  dogrulayabilir
ancak daha diisiik seviyeleri tanty1 ekarte etmez (14,17).
Ayrica COHb diizeylerinin klinik ile olan uyumsuzlugu,
hastaneye yatis ve prognozu tahmin agisindan yetersiz
olusu, zehirlenmenin siddetini gosterebilecek baska
parametrelerin arastirtlmasini zorunlu kilmistir (10,18).
Birgok biyokimyasal ve hematolojik parametre, COZ’un
etiyopatogenezinde de rolii oldugu bilinen sistemik
inflamasyonu saptayabilir. COZ, nitrik oksit ve diger
serbest oksijen radikallerini (SOR) aktive eder. SOR,
kan akisini etkileyerek endotel hasarina katkida bulunur
ki, bu hasara biiyiik 6l¢iide WBC’lerin aracilik ettigi
varsayllmaktadir (19). Thom SR ve arkadaslarinin
calismasinda, COZ’a bagh olimciil komplikasyonlarin



Tablo 2: Hasta gruplarinin demografik ve laboratuvar bulgularinin COHb diizeylerine gore karsilastirilmast

Acar ve ark.

CO intox siddeti
Parametre Birim 10%-20% COHb COHDb > 20% p
Hafif-orta (n=166) Siddetli (n=75)

Platelet} (Ortalama+SS) 103/mL 261.66+86.77 321.81+£85.73 <0.001
Yas ¢ (Medyan (min-max)) yil 35 (18-87) 35 (18-76) 0.41
Cinsiyet (n (%))

Erkek 102 (%61.5) 36 (%48) 0.051%

Kadin 64 (%38.5) 39 (%52)
WBC? 103/mL 10.85 (0.70-27.94) 14.90 (3.45-22.10) <0.001
RDW* % 14.30 (10.0-26.10) 14.0 (6.50-23.5) 0.51
Notrofil* 103/mL 7.82 (2.05-88.40) 12.70 (2.81-23.80) <0.001
Monosit* % 0.60 (0.10-10.0) 1.20 (0.20-1.70) <0.001
Lenfosit* 103/mL 1.62 (0.10-9.0) 0.80 (0.10-3.72) <0.001
GKS* 15 (12-15) 14 (10-15) <0.001
Laktat® mmol/L 1.50 (0.20-3.50) 2.60 (0.50-4.50) <0.001
NLR* 4.86 (0.52-260.0) 13.58 (1.95-134.0) <0.001
PLR® 155.61 (25.09-2050.0) 363.07 (55.26-4690.0) <0.001
MLR? 0.327 (0.03-7.00) 1.44 (0.20-15.00) <0.001
SII® 1179.3 (141.1-70980.0) 5451.0 (270.7-62846.0) <0.001
SIRI? 2.83 (0.14-156.00) 16.90 (1.68-189.00) <0.001
AISI? 606.07 (31.86-42588.0) 5833.92 (201.96-81699.80) <0.001
MYV ihtiyaci, (n (%))

Var 2 (%1.2) 9 (%12) 0.001¥

Yok 164 (%98.8) 66 (%88)
Hastane kalis siiresi* giin 1 (1-6) 2 (1-10) <0.001
Sonug (n (%))

Taburcu 165 (%99.4) 71 (%94.6) 0.03 ¥

Exitus 1 (%0.6) 4 (%5.4)

 Veriler ortanca (IQR) olarak ifade edilmistir. IQR: ¢eyrekler arasi aralik, fBagimsiz t testi, ¢ Mann-Whitney U testi, t Ki-kare analizi, ¥ Fishers exact
test, CO: karbonmonoksit, COHb: karboksihemoglobin, WBC: lokosit, RDW: kirmizi kan hiicresi dagilim genisligi, GKS: Glasgow Koma Skalasi, NLR:
nétrofil/lenfosit orani, PLR: platelet/lenfosit orani, MLR: monosit/lenfosit orani, SII: sistemik immiin inflamasyon indeksi, SIRI: sistemik inflamatuar
cevap indeksi, AISI: sistemik inflamasyon toplam indeksi, MV: mekanik ventilasyon

patofizyolojisinde WBC’lerin 6nemli rolii oldugu
gosterilmistir  (20,21). Inflamatuar yanit durumunda,
artan katekolamin ve kortizol icerigi, daha yiiksek
nétrofillere ve daha diisiik lenfositlere yol acabilir. Stres
olaylarmin artmasi ve hiicresel bagisikligin azalmasi
da lenfositopeniyi yansitabilir (22). Trombositlerin
inflamatuar reaksiyonlarin diizenlenmesine, pihtilasma
ve hemostaza katkida bulundugu bilinmektedir (23).
SOR, trombosit agregasyonunu etkileyebilir, trombosit
adezyonunu artirabilir ve fibrinolitik yolda degisikliklere
yol acabilir (15). Moon JM ve arkadaslarinin ¢caligmasinda,
COZ’a bagh troponin yiiksek olan grupta ilk 4 saat
icinde notrofil ve monositlerin daha yiiksek, lenfositlerin
ise daha diisiik oldugu saptanmistir (24). Coskun A ve
arkadaslar1 da, COHb ve troponin I diizeylerine gore
siddetli COZ tamis1 alan hastalardaki WBC, notrofil,
lenfosit ve ortalama platelet voliimii (MPV) seviyelerinin,
hafif-orta derecede COZ olanlara gore 6nemli dl¢lide daha
yiiksek oldugunu bulmuslardir (15). Bizim ¢aligmamizda
da, hafif-orta COZ’lu hasta grubuna kiyasla ciddi COZ’lu
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hasta grubunda WBC, noétrofil, monosit ve platelet
diizeyleri daha yiiksek iken, lenfosit diizeyleri anlamli
olarak daha diisiik bulundu. Ayrica bu parametreler
lojistik regresyon analizine gore zehirlenmenin siddetini
ongorebilen giicli faktorlerdi. Bu yiizden COZ’a bagh
gelisen komplikasyonlarin altta yatan inflamatuar
stireclerle yakindan iligkili oldugu diistiniilebilir.

Yiiksek notrofil sayilart inflamasyonu yansitirken, diisiik
lenfositler kotli genel durumu ve fizyolojik stresi gosterir.
Tek bir toplam WBC sayisindan daha kararli olan NLR, iki
farklibagisiklik yolun gostergesinden olusur ve nonspesifik
inflamasyonu aktive eden nétrofiller ile diizenleyici yolun
Onctiisii olan lenfositlerin bir kombinasyonudur. COZ’lu
hastalarla ilgili bir¢ok c¢aligmada, NLR seviyelerinin
yiikseldigi ve sistemik inflamasyonun bir gostergesi
oldugu belirtilmistir (10,18). Karabacak M ve arkadaslari,
COZ’lu hastalarda NLR’nin kontrol grubuna gére anlamli
derecede yiiksek oldugunu ve bu yiksekligin COZ’a
bagli oliimciil komplikasyonlar1 gosterebilecegini ifade
etmiglerdir (19). Moon JM ve arkadaslari, ciddi COZ
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Tablo 3: Hasta gruplarinin demografik ve laboratuvar bulgularinin Laktat diizeylerine gore karsilastirilmasi

CO intox siddeti
Parametre Birim Laktat<2.2 mmol/L Laktat >2.2 mmol/L p
Diisiik (n=251) Yiiksek (n=140)

Platelett (Ortalama+SS) 103/mL 262.04+83.35 285.784+97.12 0.01
Yas ¢ (Medyan (min-max)) yil 38 (18-87) 35 (18-84) 0.28
Cinsiyet (n (%))

Erkek 151 (%60.1) 75 (%53.5) 0.20

Kadin 100 (%39.9) 65 (%46.5)
WBC? 103/mL 10.20 (0.70-31.50) 13.05 (3.90-33.60) <0.001
RDW* % 14.40 (10.00-23.50) 14.10 (6.50-26.10) 0.87
Notrofil® 103/mL 7.01 (0.10-88.40) 10.60 (0.20-19.80) <0.001
Monosit® % 0.50 (0.10-10.0) 0.90 (0.10-1.70) <0.001
Lenfosit® 103/mL 1.84 (0.10-9.00) 1.18 (0.10-6.00) <0.001
GKS* 15 (12-15) 15 (10-15) <0.001
Laktat® mmol/L 1.50 (0.20-2.10) 2.60 (2.20-4.50) <0.001
NLR? 4.04 (0.10-260.0) 9.50 (0.13-134.0) <0.001
PLR* 139.28 (17.78-2150.00) 254.63 (25.09-4690.0) <0.001
MLR® 0.25 (0.02-8.00) 0.80 (0.04-15.00) <0.001
SII? 1005.0 (28.70-70980.0)  2207.10 (24.27-62846.0) <0.001
SIRI? 1.95 (0.05-156.0) 7.70 (0.03-189.0) <0.001
AISI? 473.57 (14.35-42588.00)  1810.62 (4.85-81699.80) <0.001
MY ihtiyaci (n (%))

Var 3 (%1.2) 8 (%5.7) 0.02¥

Yok 248 (%98.8) 132 (%94.3)
Hastane kalis siiresia giin 1(1-8) 1 (1-10) <0.001
Sonug (n (%))

Taburcu 249 (%99.2) 137 (%97.9) 0.35%

Exitus 2 (9%0.8) 3 (%2.1)

¢ Veriler ortanca (IQR) olarak ifade edilmistir. IQR: ¢ceyrekler arasi aralik, fBagimsiz t testi, § Mann-Whitney U testi,  Ki-kare analizi, ¥ Fishers exact
test, CO: karbonmonoksit, COHb: karboksihemoglobin, WBC: lokosit, RDW: kirmizi kan hiicresi dagilim genisligi, GKS: Glasgow Koma Skalasi, NLR:
nétrofil/lenfosit orani, PLR: platelet/lenfosit orani, MLR: monosit/lenfosit orani, SII: sistemik immiin inflamasyon indeksi, SIRI: sistemik inflamatuar

cevap indeksi, AISI: sistemik inflamasyon toplam indeksi, MV: mekanik ventilasyon

grubundaki NLR ve MLR’nin ciddi olmayan COZ
grubuna gore daha yliksek oldugunu belirtmislerdir. Ayrica
yazarlar notrofil sayisinin enfeksiyon veya stres gibi bir
cok durumdan kolaylikla etkilenebilecegini, NLR nin ise
tek basma noétrofil sayisindan daha giivenilir oldugunu
vurgulamislardir (24). Bizim c¢alismamizda da, ciddi
COZ’lu hasta grubunda NLR ve MLR degerleri hafif-
orta hasta grubuna kiyasla anlamli olarak daha yiiksek
bulundu. Ayrica ROC analizine gore, NLR ve MLR’nin
zehirlenmenin ciddiyetini 6ngdrmedeki basarist tek
basina notrofil, monosit ve lenfosite gore daha yiiksekti.
Bu durumda NLR ve MLR, zehirlenmeye bagl ileride
gelisebilecek olan olumsuz sonuglari tahmin edebilir.

Plateletler; hemostaz, inflamasyon, immiin hiicre
aktivasyonu ve doku rejenerasyonu gibi ¢esitli slireclerde
rol oynarlar. Sitokinler, kemokinler ve prokoagiilan
molekiiller, inflamasyonla aktive olan trombositler
tarafindan salgilanir (25). Plateletlerin COZ’daki roli
net olmamakla birlikte, daha Once artmig trombosit
aktivasyonu ve agregasyonu bildirilmistir. COZ, endotel
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hasar1 ve fibrinolitik yoldaki degisiklikler nedeniyle
tromboza olan egilimi indiikler. Trombosit aktivasyonunun
bir gostergesi olan MPV, COZ’lu hastalarda 6nemli
olciide yiikselir ki bu durum, artmis tromboembolik ve
kardiyovaskiiler komplikasyon riskine sahiptir (26).
Mutlak trombosit ve lenfosit sayisinin oraniyla hesaplanan
PLR’nin, inflamasyon aracili durumlarla iliskili oldugu
bilinmektedir (5). Gliden M ve arkadagslari, ciddi sigara
bagimlilarinda NLR ve PLR’nin daha yiiksek oldugunu
ve inflamasyonun siddetini temsil edebileceklerini
belirtmistir (23). Bagci Z ve arkadaslarinin ciddi COZ’lu
cocuk hastalar ile hafif COZ’lu olanlar1 kiyasladiklar
calismasinda, NLR ve PLR’nin her iki grup arasinda
istatistiksel olarak farkli oldugu gosterilmistir. ilaveten
caligmada NLR ve PLR’nin, bu hastalarda klinik siddetin
saptanmasinda kullanilabilecegi ifade edilmistir (8).
Karaman K ve arkadaslarmin c¢aligmasinda da, ciddi
COZ’lu hasta grubu ile hafif COZ’lu hasta grubu arasinda
PLR diizeyi acisindan anlamli fark bulunmustur. Ayrica
calismada, PLR’nin COHb diizeyleri ile korele oldugu



Acar ve ark.

Tablo 4: COHb diizeylerine gore parametrelerin lojistik regresyon analizi

CO intox siddeti (COHb’ye gore)
Parametre B -2LL R? Nagelkerke P OR (95% CI)
Yas 0.096 40.390 0.258 0.004 1.10 (1.032-1.173)
Cinsiyet 0.730 52.881 0.013 0.42 2.07 (0.343-12.555)
WBC 0.038 53.341 0.004 0.65 1.03 (0.878-1.229)
RDW -0.533 48.317 0.103 0.01 1.70 (1.096-2.648)
Notrofil -0.013 53.497 0.001 0.86 0.98 (0.842-1.156)
Monosit 0.394 51.820 0.034 0.08 1.48 (0.942-2.33)
Lenfosit -0.840 51.066 0.049 0.17 0.43 (0.130-1.432)
Platelet 0.001 53.504 0.0004 0.87 1.001 (0.991-1.011)
Laktat 0.470 52.742 0.016 0.36 1.601 (0.575-4.458)
NLR 0.009 53.023 0.010 0.38 1.009 (0.989-1.030)
PLR 0.001 51.991 0.031 0.12 1.001 (1.000-1.001)
MLR 0.229 50.764 0.055 0.03 1.25(1.013-1.562)
SII 0.00003 52.455 0.021 0.20 1.000 (0.999-1.00009)
SIRI 0.015 51.488 0.041 0.07 1.015 (0.998-1.033)
AISI 0.00004 50.802 0.054 0.03 1.001 (1.000-1.001)

Referans kategori: COHb’e gore siddetli olmayan (hafif veya orta siddetli) grup. LL:Log Likehood. CIl.:giiven araligi. OR: Odds orani. CO:
karbonmonoksit. COHb: karboksihemoglobin. WBC:lokosit. RDW: kirmizi kan hiicresi dagilim genisligi. NLR: nétrofil/lenfosit orani. PLR: platelet/
lenfosit orani. MLR: monosit/lenfosit orani. SII: sistemik immiin inflamasyon indeksi. SIRI: sistemik inflamatuar cevap indeksi. AISI: sistemik

inflamasyon toplam indeksi.

Tablo 5: Laktat diizeylerine gore parametrelerin lojistik regresyon analizi

CO intox siddeti (Laktat’a Gore)

Parametre B -2LL R? Nagelkerke P OR (95% CI)

Yas -0.006 509.249 0.003 0.36 0.99 (0.982-1.007)
Cinsiyet 0.269 508.498 0.006 0.20 1.30 (0.862-1.986)
WBC 0.085 495.538 0.050 <0.001 1.08 (1.041-1.138)
RDW 0.058 508.333 0.006 0.24 1.06 (0.973-1.155)
Notrofil 0.031 506.551 0.012 0.07 1.03 (0.997-1.067)
Monosit 1.296 482.240 0.094 <0.001 3.65 (2.187-6.109)
Lenfosit -0.711 470.234 0.133 <0.001 2.03 (1.584-2.618)
Platelet 0.003 503.713 0.022 0.01 1.003 (1.001-1.005)
COHb 0.144 407.688 0.316 <0.001 1.155 (1.116-1.196)
NLR 0.028 488.288 0.074 <0.001 1.02 (1.013-1.043)
PLR 0.002 488.948 0.137 <0.001 1.002 (1.001-1.003)
MLR 0.558 465.236 0.149 <0.001 1.747 (1.422-2.147)
ST 0.0001 480.698 0.099 <0.001 1.0001 (1.00006-1.0001)
SIRI 0.035 476.127 0.114 <0.001 1.035 (1.020-1.051)
AISI 0.0001 471.859 0.128 <0.001 1.0001 (1.00006-1.0001)

Referans kategori: Laktat’a gore siddetli olmayan (hafif veya orta siddet) grup. LL:Log Likehood. CI:giiven araligi. OR: Odds orani. CO: karbonmonoksit.
COHb: karboksihemoglobin. WBC:lokosit. RDW: kirmizi kan hiicresi dagilim genisligi. NLR: notrofil/lenfosit orani. PLR: platelet/lenfosit orani. MLR:
monosit/lenfosit orani. SII: sistemik immiin inflamasyon indeksi. SIRI: sistemik inflamatuar cevap indeksi. AISI: sistemik inflamasyon toplam indeksi.

ve zehirlenme siddetini saptamada yararli olabilecegi
ortaya konmustur (27). Bizim ¢alismamizda da literatiir
ile uyumlu olarak PLR, her iki hasta grubu arasinda
anlamli olarak farkli bulunmustur. Ayrica tek basina
platelet diizeyine kiyasla PLR, inflamasyonun siddetini ve
gelisebilecek tromboemboli riskini tahmin etmede daha
kullanish bir belirte¢ gibi goziikmektedir.

Periferik notrofil, lenfosit ve trombositleri iceren yeni
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bir inflamatuar indeks olan SII’nin, viicudun inflamatuar
ve immiin yanit1 arasindaki dengeyi yansittig1 i¢in daha
objektif bir prognostik belirte¢ oldugu belirtilmistir (1).
Gliniimiizde bazi1 ¢aligmalarda SII’nin, inflamasyon
belirteci olarak yiikseldigi bildirilmistir (28,29). Shahin
M.M ve arkadaglarinin COZ’lu hastalar1 kontrol grubuyla
kargilagtirdigt ¢alismada, SII diizeylerinin iki grup
arasinda anlamli derecede farkli oldugu belirtilmigtir.
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Tablo 6: COHb diizeylerine gore parametrelerin ROC analizi

AUC (%95 CI) Cut-off* p Sensitivite (%) | Spesifite (%)
RDW ¥ 0.526 (0.444-0.608) 14.15 0.51 58.7 53.0
MLR 0.827 (0.775-0.878) 0.666 <0.001 81.3 71.1
AISI 0.839 (0.788-0.890) 1501.80 <0.001 84.0 71.7

AUC: egri altinda kalan alan. ROC: Receiver operating characteristic. CI:Giiven Araligi. Referans kategori: COHb’e gére siddetli olmayan (hafif
veya orta siddetli) grup.¥ Daha kiiciik degerler daha pozitif sonuglarla iliskilidir *Youden J indeksi baz alinmistir. COHb: karboksihemoglobin. RDW:

Kirmuzi kan hiicresi dagilim genisligi. MLR: monosit/lenfosit orani. AISI: sistemik inflamasyon toplam indeksi

Tablo 7: Laktat diizeylerine gore parametrelerin ROC analizi

AUC (%95 CI) Cut-off* p Sensitivite (%) | Spesifite (%)
WBC 0.636 (0.579-0.693) 12.76 <0.001 53.6 71.7
Monosit 0.700 (0.644-0.757) 0.65 <0.001 65.7 69.3
Lenfosit ¥ 0.707 (0.653-0.761) 1.67 <0.001 75.7 58.2
Platelet 0.585 (0.524-0.646) 283.00 0.005 53.6 64.5
COHb 0.769 (0.717-0.822) 17.15 <0.001 61.4 92.0
NLR 0.717 (0.664-0.770) 10.66 <0.001 48.6 84.1
PLR 0.699 (0.642-0.756) 187.38 <0.001 67.9 69.7
MLR 0.743 (0.692-0.795) 0.544 <0.001 67.1 74.9
SII 0.708 (0.653-0.762) 1519.14 <0.001 67.9 63.7
SIRI 0.746 (0.695-0.797) 4.955 <0.001 60.0 78.5
AISI 0.732 (0.680-0.785) 2355.21 <0.001 72.1 61.4

AUC: egri altinda kalan alan. ROC: Receiver operating characteristic. CI:Giiven Araligi. Referans kategori: Laktat’a gore siddetli olmayan (hafif veya
orta siddetli) grup. ¥ Daha kiigiik degerler. daha pozitif sonuglarla iliskilidir. *Youden J indeksi baz alinmigtir. COHb: karboksihemoglobin. WBC:[j-
kosit. NLR: nétrofil/lenfosit orani. PLR: platelet/lenfosit orani. MLR: monosit/lenfosit orani. SII: sistemik immiin inflamasyon indeksi. SIRI: sistemik

inflamatuar cevap indeksi. AISI: sistemik inflamasyon toplam indeksi

Ayrica bu calismada, norolojik sekeli olan komplike
hastalarda SII ortalama degerleri, komplike olmayanlara
gore onemli Olglide daha yiiksek bulunmustur. ROC
analizine gore, komplike hastalarda SII cut-off >934.93
iken, sensitivite %63.6, spesifite %75.9 ve AUC: 0.741
olarak verilmistir. Yazarlar dolasimdaki {i¢ tip immiin
inflamatuar hiicreden olusan SII’'nin gdsterdigi bu
performansi, hem proinflamatuar hem de immiinsiipresyon
durumu yansitabilmesine baglamislardir (1). Moon
JM ve arkadaslarinin benzer bir ¢alismasinda, bagvuru
sirasindaki SII’'nin AUC degeri uzun vadeli norolojik
sonuglart ongérmede yiiksek bulunmasina ragmen, SII
diizeyleri ile birlikte klinik parametrelerden olusturulan
yeni modelin, tek bagina SII’ya gore daha yiiksek AUC
degerine sahip oldugu gosterilmistir (sirastyla AUC:
0.825, 0.949) (3). Bizim ¢alismamizda da, zchirlenme
siddetini tahmin etmede SII cut-off degeri 1519.14
iken, % 67.9 sensitivite, % 63.7 spesifite ve 0.708 AUC
degerine sahipti. Elde edilen bu degerler Shahin M.M ve
arkadaslarinin sonuglarina benzerdi. Ayrica Moon JM ve
arkadaslarinin da belirttigi gibi, SII diizeyleri sensitivite
ve spesifitesi yiiksek olan baska belirteglerle kombine
edilerek daha yiiksek tahmin giiciine ulastirilabilir.

Giintimiizde, periferik CBC parametrelerine dayali
gelistirilen yeni hematolojik indexler inflamatuar
prognostik  belirtegler olarak yaygmm bir sekilde
kullanilmaktadir (1). Notrofil, monosit, platelet ve
lenfositlere dayali bilesik bir indeks olan SIRI ve AISI’nin,
bir¢ok calismada inflamasyonun siddetini ve hastalik
prognozunu tahmin etmede giiglii performans gosterdigi
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bildirilmistir (30,31,32). idiopatik Pulmoner Fibrozisli
hastalardan olusan bir ¢alismada AISI’nin, inflamatuar
durumu daha iyi yansittig1 i¢in 6liim riski tagiyan hastalarin
erken belirlenmesine izin verebilecegi gdosterilmistir.
Ayrica, 6ngorii araci olarak AISI’nin, basit belirte¢lerden
daha iistiin bir indeks olabilecegi de vurgulanmistir (12).
Baska bir ¢alismada akut pankreatitli hastalarda SIRI nin,
inflamasyonun siddetini ve sonuglarint takip etmede
degerli bir markir oldugu ifade edilmistir (33). Bizim
calismamizda da, tek basma SIRI ve AISI'min, diger
parametrelere kiyasla zehirlenmenin ciddiyetini daha
giiclii bir sekilde tahmin ettigi kanitlanmistir (sirasiyla
AUC: 0.746, 0.732). Bildigimiz kadariyla, literatiirde
SIRI ve AISI ile COZ arasindaki iligkiliyi aragtiran bir
calisma bulunmamaktadir. Bu yilizden c¢alismamizin
sonuglari bu konuda yapilacak olan bagka caligmalarla
desteklenmelidir.

Kisithhklar

Birincisi, bu calisma tek bir merkezde, nispeten az
sayida hasta ile retrospektif olarak gerceklestirildiginden,
sonuclarimiz ¢ok merkezli, daha kapsamli ve prospektif
calismalarla  dogrulanmalidir.  Ikincisi,  hastalarin
aligkanliklar (sigara, alkol vs), kullandiklart ilaglar, viicud
kitle indeksi ve semptomlarin baslangicindan acil servise
bagvurana kadar gecen siireyi degerlendiremedigimiz
icin bu faktdrler COHb ile diger inflamatuar belirteglerin
diizeylerini etkilemis olabilir. Ugiinciisii, calismamizda
mortalitesayisigok azoldugundanincelenen parametrelerin
mortaliteyi tahmin etmedeki giicii degerlendirilememistir.
Dordiinciisii, hastanemizde olmadigi ve dis merkeze
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sevk edildiginden, hiperbarik oksijen tedavisi ihtiyaci
olan hastalar c¢aligmaya alimamamistir. Besincisi,
sadece acil servise bagvuru anindaki kan parametreleri
degerlendirilmis olup belirteglerin tedavi sonrast ve
zaman igindeki degisimleri izlenememistir.

SONUC

Caligmamiz sonuglarina gore, COZ hastalarinda bagvuru

aninda Ol¢iilen SII, SIRI, AISI, NLR, PLR ve MLR
seviyeleri zehirlenmenin siddeti ile iliskilidir. Basit,
ucuz ve CBC’den kolayca hesaplanabilen bu indeksler,
ozellikle acil servislerde COZ patogenezinde 6nemli rolii
olan inflamasyonun siddetini 6ngérmede kullanilabilecek
belirteglerdir.

Cikar Catismasi: Tiim yazarlar ¢ikar ¢atismasi olmadigini beyan etiler.

Etik: Calisma Necmettin Erbakan Universitesi Tip Fakiiltesi Etik Kurulu tarafindan 02/12/2022 tarih ve 2022/4061(12042)
say1 ile onaylandi.

Fon: Arastirma icin herhangi bir kurum veya kurulugstan finansal destek alinmamustir.

Son onay: Tiim yazarlar tarafindan onaylanmistir.
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ABSTRACT

Objective: There is not enough objective evidence for the early identification of the physiological condition and
the rapid application of treatment in trauma patients. The aim of the study is retrospectively review the cases
applied to our clinic with the knowledge of the literature and to compare the demographic characteristics, trauma
scores and laboratory results with the literature data.

Materials and Methods: Patients who admitted to the emergency department by penetrating and cutting tool
injury between 01.10.2015 and 31.12.2016 were retrospectively reviewed. We reached to records of 305 patients
who were meeting study criteria. Blood pressure, heart rate, respiration rate, GCS, RTS, ISS, NISS scores,
hemoglobin, lactate, base deficit and shock index values were calculated.

Results: 500 patients admitted to emergency service with penetrating and cutting tool injury were included in this
study. Most of the cases were male (%90.8). Low GCS, RTS scores and high ISS, NISS scores were statistically
significant in determining patients who underwent surgery and died. The most injured area was the extremity
region. The injuries with the highest mortality rate were head and neck injuries. Shock index > 1, increased
lactate value, increased baseline clearance and low hemoglobin values were statistically significant in prediction
of blood transfusion.

Conclusion: The results of our study are similar to other studies in the literature, but in addition to other
physiological scoring systems to be used in identifying patients to underwent surgical intervention, the increased
baseline value was also assessed as an objective test to help emergency physicians to determine the patients
with penetrating and cutting tool injury who performed surgery and died. The NISS score to predict surgical
intervention and the RTS score to predict mortality were the strongest scoring systems.

OZET

Amag: Travma hastalarinda fizyolojik durumunun erken belirlenmesi uygulanacak tedavi yontemlerinin hizlica
hayata gegirilmesi i¢in yol gosterecek objektif kamitlar yeterince bulunmamaktadr. Calismamizda literatiir
bilgileri esliginde klinigimize delici kesici alet yaralanmasi nedeni ile bagvuran olgulari retrospektif olarak
inceleyerek demografik ozelliklerini, travma skorlarini ve laboratuvar sonuglarini karsilastirmayr amagladik.
Gereg ve Yontem: 1 Ocak 2015 ile 31 Aralik 2016 tarihleri arasinda acil servise basvuran delici kesici alet
yaralanmalart retrospektif olarak incelendi. Calismaya alinma kriterlerine uygun 305 hastanin kaydina ulasild.
Calismaya alinan olgularda tansiyon, nabiz, solunum sayisi, GKS, RTS, ISS, NISS skorlmalari, hemoglobin,
laktat, baz agig1 ve sok indeksi degerleri hesaplandi.

Bulgular: Acil servise basvuran 305 delici kesici alet yaralanmast olan hasta bu ¢alismaya alindi. Olgularin
cogu erkekti (%90,8). Diisiik GKS, RTS skorlart ve yiiksek ISS, NISS skorlari cerrahi girisim yapilan ve eksitus
olan olgulari belirlemede anlamli bulundu. En sik yaralanan bolge ekstremite bolgesiydi. En yiiksek 6liim oranina
sahip yaralanma bélgesi bas ve boyun yaralanmalariydi. Kan transfiizyonunu éngérmede sok indeksi >1 olmasi,
artmig laktat degeri, artmis baz agigi ve diisiik hemoglobin degerleri anlamli bulundu.

Sonug¢: Yaptigimiz ¢alismadaki sonuglar literatiirdeki diger ¢alismamalarla benzerlik gostermekle birlikte
cerrahi givisim yapilacak olgulart belirlemede kullanilacak diger fizyolojik skorlama sistemlerinin yaninda
artmis baz agigi degeri de acil servis hekimlerini delici-kesici alet yaralanmalarindaki cerrahi girigim yapilan
ve eksitus olan olgulari belirlemede yardimct olacak objektif bir test olarak degerlendirilmistir. Cerrahi girisimi
ongormede NISS ve mortaliteyi ongormede RTS skoru en gii¢lii skorlama sistemi olmuglardir.

GIRIS

Travma olgulari, acil servisler i¢in morbidite ve mortalite
oranlar1 nedeniyle ozellikli bir grubu olusturmaktadir.
Tiirkiye Istatistik Kurumu 2016 verilerine gore 2009-
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2016 yillart arasindaki oliimlerin en sik nedenlerinden
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olusturmaktadir. Travma ve zehirlenmelere bagli dliimleri
yas grubuna gore inceledigimizde 15-45 yas arasindaki
popiilasyonun en sik 6liim nedeni olmustur (1).

Amerika  Birlesik Devletleri (ABD)’nde  yapilan
istatistiklerde tiim yas gruplarinda travma; neoplazi ve
kardiyovaskiiler hastaliklardan sonra mortalitenin {igiincii
sik nedenidir. Her yil 150000 yasamdan fazlasi travmaya
bagli olarak kaybedilmektedir (2).

Travmaya bagli acil basvurusu acil servise bagvurularin
en sik nedenlerinden Dbiridir. Penetran travma
epidemiyolojisine bakildig1 zaman en sik trafik kazalari
ikinci siklikta kesici delici alet yaralanmalari {igiincii
siklikta atesli silah yaralanmalar izlenmektedir. Kesici
delici alet yaralanmalari atesli silah yaralanmalarina gore
ti¢ kat daha sik goriiliir. Ancak atesli silah yaralanmalarinda
6lim orani daha yiiksektir. Penetran travmalarda atesli
silah kullanimi sakatlik ve 6liim oranini anlamli 6l¢iide
arttirmaktadir (3).

Delici ve kesici alet yaralanmalar1 (DKAY) genellikle
geng ve erkek bireyleri etkilenmektedir. Bursa Uludag
Universitesi Tip Fakiiltesi Hastanesi acil servisine
basvuran delici-kesici alet yaralanmali olgular1 incelemis
01.01.2001- 31.12.2005 tarihleri arasinda bagvuran delici-
kesici alet yaralanmali 71 olgunun kayitlar1 geriye doniik
olarak incelenmistir. Bes yillik siirede acil servise gelen
toplam delici-kesici alet yaralanmali olgu sayist 71 olup,
biliylik ¢ogunlugu geng (%50,7°si 19-30 yas) ve erkek
(%94,4) olgulardan olusmustur (4).

Calismamizda delici kesici alet yaralanmasi nedeni ile acil
servise basvuran olgulart retrospektif olarak inceleyerek
demografik  ozelliklerini, travma  skorlamalarinin
prognozu 6ngdérmedeki yerini ortaya koymay1 amagladik.
MATERYAL VE METOD

Retrospektif calismaya 1 Ocak 2015 -31 Aralik 2016
yillar1 arasinda delici kesici alet yaralanmasiyla Saghk
Bilimleri Universitesi Diskapt Egitim ve Arastirma
Hastanesi acil servisine basvuran ve cilt-cilt altini

Tablo 1: Hastalarin demografik 6zellikleri.

tam kat gecen olgularin hastane kayitlart retrospektif
olarak incelenerek yapilmistir. Cilt ve cilt alti dokusunu
gegmeyen yaralanmalar ve gelisinde arrest olup yapilan
kardiyopulmoner resusitasyona yanit alinmayan olgular
calismaya dahil edilmedi. Calisma igin 25/09/2017
tarihinde Etik Kurul onay1 alinmistir (Karar No: 41/22).
Travmanin tipleri, olgularin vital bulgulari, Glasgow
Koma Skalasi (GKS) tan1 amagli goriintiileme yontemleri,
tedavi yontemleri ve sonuglari, olgularin gelis hemoglobin,
laktat, baz acig1 degerleri ve kan transfiizyonu bilgileri
kaydedildi. Revize Travma Skoru (RTS), Injury Severity
Score (ISS) ve New- Injury Severity Score (NISS)
biitiin olgular i¢in hesaplandi. ISS ve NISS igin skoru
0-15 olan olgular hafif orta,16-24 olan olgular ciddi,
25 ve lzeri olan olgular ise kritik olarak siniflandirildi
(5). ISS skoru hesaplanirken http://www.mymedal.org/
index.php?n=Military.290401 (erisim  tarihi:06.10.2017)
adresinden yararlanildi. SKB <90 olanlar olgular
hipotansif kabul edilirken nabiz degeri >100 olgular
tagikardik kabul edildi.

Istatistiksel yontem SPSS siiriim 20 kullanildi. P<0.05
anlamli kabul edildi. Normal dagilim gdsteren veriler
icin ortalama deger ve t testi kullanildi. Normal dagilim
gostermeyen veriler i¢in median ve Mann Whitney U testi
kullanildi. Kategorik veriler arasinda iliski i¢in pearson
X2 testi kullanildi.

BULGULAR

Caligmamizda; 1 Ocak 2015-31 Aralik 2016 yillar
arasinda, Saglik Bilimleri Universitesi Diskapit Egitim
ve Arastirma Hastanesi Acil Servisine delici kesici alet
yaralanmastyla bagvuran 754 olgu belirlendi. Yaralanmasi
cilt ve cilt altin1 gegen, verilerine eksiksiz ulasilabilen ve
yasam bulgulari olan toplam 305 olgu g¢alismaya dahil
edildi.

Caligmaya katilan hastalarin %90,8°1 erkekti (Tablo 1).
Hastalarin %1,6°s1 eksitus olmustur ve %35,4’iine cerrahi
girisim yapilmistir (Tablo 2). Kan transfiizyonu yapilan

Ortalama £ SS Minimum-Maksi-
mum
L. Erkek 277 90.8
Cinsiyet
Kadin 28 9,2
SKB (mm-Hg) 111,9 (+24,19) 0-220
. DKB (mm-Hg) 68,17(+14,62) 0-130
Vital bulgular i
Nabiz (vuru/dakika) 91,8(%£20,41) 0-150
Solunum Sayis1 (soluk/dakika) 21,01(%5,08) 0-36
Hemoglobin (mg/dl) 14,3 (2,3) 1,0-19,5
Laboratuvar bulgular Laktat (mmol/L) 4,0 (3,8) 0,4-25,0
BE (mmol/L) -2,6 (5,0) -28,6-14,6
Sok indeksi 0,85 (0,27) 0,10-2,5
GKS 14,71 (%1,52) 3-15
. ISS 10,8(£8,46) 1-75
Basvuru anindaki travma skorlari
RTS 7,59(%1,06) 0-7,841
NISS 13,39(£11,65) 1-75

GKS: Glasgow Koma Skalasi, ISS: Injuriy Severity Score (Yaralanma Ciddiyet Skoru), RTS: Revized Trauma Score (Revize travma skoru), NISS (new-
Injuriy Severity Score) SKB (sistolik kan basinct) DKB (diyastolik kan basinct)
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Tablo 2: Olgularin vital bulgularina, sonlanima ve gelis
travma skorlaria gore dagilimlari.

n(305) Yiizde

(%)
. Hipotansif 41 13.4
Tansiyon . .

Hipotansif olmayan 263 86.2
Tasikardik 97 31.8

Nabiz )
Normokardik 208 68.2
Kan Yapilan 32 10.5
Transfiizyonu Yapilmayan 273 89.5
Cerrahi olan 108 35,4
Sonlanim Cerrahi olmayan 192 62,9
Exitus olan 5 1,6
15-13 296 97,1
GKS 12-9 4 1,3
<8 1,6
<4 1,6
RTS 4-7,1 25 8,2
>7,1 275 90,2
Hafif-Orta 238 78,0
ISS Ciddi 26 8,5
Kiritik 41 13,5

GKS: Glasgow Koma Skalasi, ISS: Injuriy Severity Score (Yaralanma
Ciddiyet Skoru), RTS: Revized Trauma Score (Revize travma skoru),
NISS (new- Injuriy Severity Score).

ve yapilmayan gruplar arasinda sok indeksi, hemoglobin
diizeyi ve baz eksisi degerleri kiyaslandiginda anlamli
farklilik saptandi (Tablo 3). Cerrahi miidahale yapilan ve
yapilmayan hasta gruplarinda travma skorlar1 (GKS, RTS,
ISS, NISS) kiyaslandiginda anlamli fark saptanmistir
(Tablo 4). Eksitus olan hastalarin travma skorlarinin ROC

analizi yapildiginda AUC degeri en yiiksek skorlar GKS
ve RTS (0.996, 0.996) bulunmustur (Tablo 5).
TARTISMA

Ulkemizde ve diinya genelinde yapilan caligmalarda
kesici delici alet yaralanmasi sonucu oliim olgularinda
erkek olgularm fazla oldugu bildirilmektedir (6-9)
Ormstad ve ark.’nin yaptiklari ¢alismada 112 erkek (%79)
ve 30 kadin (%21) olgu tespit etmiglerdir (6). Giiloglu ve
ark. ¢alismalarinda degerlendirilen toplam 189 olgunun
174’intin (%92,1) erkek, 15’inin (%7,8) kadin oldugunu
bildirmislerdir (7). Macpherson ve ekibinin ¢alismasinda
da 40240 delici kesici alet yaralanmasina maruz kalan
olgularm ¢ogunu (%87) erkek cinsiyet olusturmustur
(8). Bizim ¢alismamizda da olgularin %90,8 ‘inin erkek
oldugu, vakalarin ¢gogunlugunu erkeklerin olusturdugu ve
bu sonucun literatiir ile uyumlu oldugu saptandi. Erkek
olgularin ¢alisma hayatinda daha fazla bulunduklari i¢in
DKAY’ ina daha fazla maruz kaldiklarini soéyleyebiliriz.
Yildiz ve ark. 65 yas iizeri olgularda ortalama GKS 14,39
olarak belirlemislerdir. Ayn1 ¢alismada GKS puanini
yasayan olgularda 14,69, eksitus olan olgularda 9,96
olarak belirlemislerdir (9). Caligmamizda literatiirle
uyumlu olarak median GKS puani yasayan olgularda 15
eksitus olan olgularda 3 olarak hesaplandi.

Deshmukh ve ark.’nin yapmis oldugu c¢aligmada 300
travma hastasi incelenmis ve hayatta kalanlarin ortalama
RTS skoru 7,49 eksitus olan hastalarin ortalama RTS
skoru 4,9 bulunmustur (10). Calismamizda hastalarin RTS
skoru hayatta kalanlarin 7,59 eksitus olanlarin RTS skoru
ise 1,8’dir. RTS skoru smir degeri 7,1 olarak alindiginda
hem cerrahi girisim yapilacak olgulari hem de mortaliteyi
belirlemede anlamli oldugu goriilmiistiir.

Orhon ve ark. yapmis oldugu c¢alismada ortalama ISS
skoru 17,50 bulunmus, acil servisten taburcu olan
olgularn ortalama ISS skorunun 8,85, exitus olan
olgularin ortalama ISS skorunu ise 24,37 bildirmislerdi

Tablo 3: Vitaller, sok indeksi ve bagvuru anindaki kan degerleri ile Kan Transfiizyonu Iliskisi.

Kan Transfiizyonu Yapilan

Kan Transfiizyonu p

Ortalama(£SS) Yapilmayan Ortalama (£SS)
. SKB 97(+31,8) 113(£23,4)
TANSIYON <0,001
DKB 59 (£12,2) 70 (£14,4)
Nabiz (vuru/dk) 103 (£19,1) 90 (+26,8) <0,001
Kan Transfiizyonu Kan Transfiizyonu "
Yapilan n (%) Yapilmayan n (%) P
. Hipotansif 12 (37.,5) 29 (10,7)
TANSIYON . . <0,001
Hipotansif olmayan 20 (62,5) 243 (89,3)
Tasikardi 20 (62,5) 77 (28,2)
Nabiz (vuru/dk) . <0,001
Normokardi 12 (37,5) 196 (71,8)
Kan Transfiizyonu Kan Transfiizyonu .
Yapilan Median (IQR) Yapilmayan Median (IQR) P
Sok indeksi 0,98 (0,67) 0,78 (0,22) <0,001
Hemoglobin(mg/dl) 12,7 (3,05) 15(2,6) <0,001
Laktat(mmol/L) 3,5(5,2) 2,5(2,7) 0,01
BE(mmol/L) -5,7(6,5) -1,2 (3,5) <0,001

SKB (sistolik kan basinci) DKB (diyastolik kan basinci), *Pearson Ki-kare Testi **Mann Whitney U testi
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Tablo 4: Bakilan parametreler ile cerrahi girisim iliskisi.

Cerrahi olan

Cerrahi olmayan

%
Ortalama (£SS) Ortalama (SS) P
. SKB 110(£22,4) 113(+21,4) 0,41
Tansiyon
DKB 68 (£13,1) 70 (£14,7)
Nabiz (vuru/dk) 91 (£21) 94(£16) 0,54
GKS 14,65 (+1,42) 14,97 (£0,14) <0,001
ISS 16,29(x11,16) 7,63 (£3,76) <0,001
RTS 7,58(+0,87) 7,75 (£0,49) <0,001
NISS 21,48(£14,25) 9,12 (£6,14) <0,001
Cerrahi olan Cerrahi olmayan "
n (%) n (%) P
. Hipotansif 24 (21,2) 17 (8,9) 0,002
Tansiyon ) ]
Hipotansif olmayan 89 (78,8) 174 (91,1)
Tagikardi 35(31) 62 (32,3) 0,81
Nabiz (vuru/dk) .
Normokardi 78 (69) 130 (67,7)
3-14 17 (15) 3(1,6) <0,001
GKS
15 96 (85) 189 (98,4)
0-7,1 20 (17,7) 10 (5,2) <0,001
RTS
>7,1 93 (82,3) 182 (94,8)
Hafif-Orta 56 (49,6) 182 (94,8) <0,001
ISS Ciddi 18 (15,9) 8(4,2)
Kritik 39 (34,5) 2(1)
Hafif-Orta 43 (38,1) 168 (87,5) <0,001
NISS Ciddi 21 (18,6) 19 (9,9)
Kritik 49 (43,4) 5(2,6)
Cerrahi olan Cerrahi olmayan -
Median (IQR) Median (IQR) P
Sok indeksi 0,78 (0,31) 0,80 (0,23) 0,68
Hgb 14,9 (3,0) 14,4 (2,5) 0,72
Laktat 2,6 (2,2) 2,6 (4,2) 0,13
BE -1,05 (3,3) -1,8(5,9) 0,001

GKS: Glasgow Koma Skalasi, ISS: Injuriy Severity Score (Yaralanma Ciddiyet Skoru), RTS: Revized Trauma Score (Revize travma skoru), NISS (new-
Injuriy Severity Score) SKB (sistolik kan basinct) DKB (diyastolik kan basinci), *Pearson Ki-kare Testi **Mann Whitney U testi.

(11). Bizim g¢aligmamizda ortalama ISS skoru 10,8,
cerrahi girisim yapilmayan olgularin ortalama ISS skoru
9,6 ve cerrahi girisim yapilan olgularin ortalama ISS
skoru 18,4 hesaplanmistir. Literatiirle uyumlu olarak
ISS skoru olgularin acil servisten taburculugu ve cerrahi
girsim yapilacak olgularin belirlenmesinde kullanilabilir.
Simsek ve ark. yapmig olduklart bir calismada travma
ile gelen hastalarda operasyona alinan hastalarin
skorlamalarini yapmislardir. Bu ¢caligmada ortalama NISS
skoru 42,5 olarak hesaplanmistir (12). Bizim ¢alismamizda
ise ortalama NISS skoru 13,4 cerrahi girisim yapilan
olgularda ise NISS skoru 38,1 olarak hesaplanmistir.
Literatiirle uyumlu olarak NISS skorunun cerrahi girisim
yapilacak olgularin belirlenmesinde kullanilabilir.

Koksal ve ark. yapmis oldugu calismada Sok Indeksine
(S1) gore olgular1 23 hastanin (%32,4) SI> 1 ve 48 hastanin
(%67,6) Si<l olarak saptanmugtir. SI > 1 olgularda
mortalite orant %17,4 olup, eksitus olan 4 olgunun
tamamimda SI > 1°dir.(4) Calismamizda da literatiirle
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uyumlu olarak exitus olan 5 olgularin tamaminda SI > 1
olarak bulunmustur. SI> 1 olgularda mortalite oran1 %13,2
olarak hesaplanmistir. Cerrahi girisim yapilan olgularda
Si > 1 olan hasta sayis1 33 (%29,2) Si<1 olan hasta sayisi
ise 75 (71,8) olarak bulunmustur. Hastalarda mortalite
ongoriilmesinde veya cerrahi girisim plani yapilirken Sok
Indeksini kullanilabilir.

Ohmori ve ark. yapmis oldugu calismada travmasi olan
yash olgularda kan transflizyonu yapilanlarin %95
inde SI > 1 bulunmustur (13). Chen ve ark. yapmis
oldugu bir caligmada 1721 hastanin 87 (%5,1) sine kan
transfiizyonu yapildigi ve bu hastalarin SI” inde diisiis
oldugu bildirilmistir (14). Calismamizda da literatiirle
uyumlu olarak kan transfiizyonu yapilan olgularm SI >
1 olanlarim sayis1 22 (%68,75) sinde olarak bulunmustur.
Bunun sonucunda kan transfiizyonu karar1 verilirken Sok
Indeksi kullanilabilir.

George ve ark. yapmis oldugu bir calismada 92 travma
hastas1 incelenmis ve kan transfiizyonun ihtiyacinin
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Tablo 5: Eksitus olan olgularin travma skorlari ROC
analizi

N (%) Ortalama AUC
(=SS)
>15 0(0)
GKS 5,8(x4,1) 0,996
<15 5(100)
>4 1(20)
RTS 1,8(£2,4) 0,996
<4 4(80)
>25 3(60)
ISS 19,3(+7,6) 0,746
<25 2(40)
>25 3(60)
NISS 22,6(£9,5) 22,6(%£9,5)
<25 2(40)

GKS: Glasgow Koma Skalasi, ISS: Injuriy Severity Score (Yaralanma
Ciddiyet Skoru), RTS: Revized Trauma Score (Revize travma skoru),
NISS (new- Injuriy Severity Score).

artmis baz ag¢ig ile iliskili oldugunu bildirilmistir (15).
Rau ve ark.’nin yapmis olduklart bir ¢alismada masif
kan transfiizyon yapilan 2490 travmali hastada BE kesim
degerini -4,5 mmol/L kabul ettiginde sensitivite %69,
spesifite %24 oldugunu bildirmislerdir (16). Bizim
yapmis oldugumuz c¢aligmada kan transfiizyonu -BE
iliskisini degerlendirmede BE kesim degeri -3 mmol/L
kabul edildiginde sensitivite %72, spesifite %69 olarak
saptandi ve kan transfiizyonu ile artmig BE arasinda
istatistiksel olarak anlamli bir iliski oldugu tespit edildi.
Bu sonug literatiir ile uyumlu bulunmustur ve baz
eksisi artmis olan hastalarda kan transfiizyonu ihtiyaci
olabilecegi diisiiniilebilir.

Kan transfiizyonu gereksinimini 6ngdrmek i¢in kullanilan
laboratuvar testlerinden biri de kan laktat degeridir. Brooke
ve ark.’nin yapmis oldugu bir ¢alismada hemodinamik
olarak stabil olan 3468 hastanin kan laktat diizeyleri
Ol¢iilmiis ve kan laktat degeri 4 mmol/L iizerinde olan
hastalarin daha fazla kan transfiizyonuna ihtiya¢ duydugu
belirtilmistir ve kan laktat degerinin masif transfiizyonu
ongormede oOnemli bir prediktor faktdr oldugunu
belirtmislerdir (17). Folkert ve ark. yapmis oldugu bir
calismada ekstremite travmasi olan 122 hastanin kan
laktat diizeylerine bakilmig ve kan laktat diizeyi 2,2
mmol/L iizeinde olan olgu sayist 89 olarak kaydedilmistir.
89 hastanin yalnizca %11’ ine kan transfiizyonu yapilmis
ve sonu¢ olarak kan laktat degerinin kan transfiizyonu

on gormede yetersiz oldugunu belirtmislerdir (18).
Bizim ¢alismamizda kan transfiizyonu gereksinimi olan
hastalarla kan laktat degeri yiliksekligi arasinda istatistiksel
olarak anlamli bir iliski oldugu goriildi. Kan laktat degeri
4 mmol/L kabul edildiginde kan transfiizyonu gereksinimi
olan hastay1 belirlemede sensitivitesi %73, spesifitesi %47
olarak saptandi. Kan transfiizyonu ihtiyacini belirlemede
laktat yiiksekligi kullanilabilir.

Soni ve ark. yaptiklari ¢alismada mortaliteyi belirlemede
RTS, ISS ve NISS skorlarmi karsilastirmig; ROC
egrisindeki AUC alanlarini sirastyla 0,860, 0,500 ve 0,500
oldgunu RTS skorunun mortaliteyi belirlemede ISS ve
NISS skorlarina gore daha iistiin oldugunu belirtmislerdir
(19). Calismamizda cksitus olan olgularin ortalama RTS,
ISS ve NISS skorlart ROC egrisindeki AUC alanlari ise
sirastyla 0,996, 0,746 ve 0,606 olarak hesaplanmistir.
Bizim ¢alismamizda da literatiirle uyumlu olarak RTS
skoru ISS ve NISS skorlarina gére mortaliteyi belirlemede
daha iistiin bulunmustur.

Dunham ve ark. 1860 travmali olguda yapmis olduklart
ROC analizinde sok indeksi, SKB ve nabiz degerlerini
kargilagtirmis ROC egrisindeki AUC alanlart sirasiyla
0,773, 0,753, 0,667 oldugu ve kan transfiizyon ihtiyacini
belirlemede sok indeksinin SKB ve nabiz degerlerine
gore daha istiin oldugunu belirtmislerdir (20). Bizim
calismamizda ise kan transfiizyonu yapilan olgularin sok
indeksi, SKB ve nabiz degerlerinin ROC egrisindeki AUC
alanlari sirasiyla 0,733, 0,670, 0,715 olarak hesaplanmistir.
Kan transfiizyonu ihtiyacini belirlemede sok indeksi nabiz
ve SKB‘ne gore daha iistiin bulunmustur. Literatiirdeki
benzer caligmalarla birlikte bizim ¢alismamiz da sok
indeksinin kan transfiizyonu ihtiyacini belirlemede faydal
olabilecegini gostermistir.

SONUC

DKAY ‘s1 olan olgularin kan transfiizyonu ihtiyacini
erkenden tespit etmek icin SI, kan laktat degeri, artmis
baz agig1 hemoglobin kadar degerli olan diger bulgulardir.
Penetran travmalarda cerrahiye alinacak veya exitus
olabilecek olguyu belirlemede TA ve nabiz gibi vital
bulgularin yaninda artmis baz a¢i1g1 degerinin de sonlanimi
belirlemede ¢ok giiglii bir prediktdr oldugu akilda
tutulmalidir. Literatiirlerde belirtildigi gibi exitus olan tiim
olgularmn sok indeksi bir ve iizeri olarak hesaplanmistir.
Mortaliteyi dngdrmede sok indeksi bir prediktor olarak
kullanilmalidur.

Cikar Catismasi: Tiim yazarlar ¢ikar ¢atigsmasi olmadigini beyan etiler.

Etik: Calisma icin Saglik Bilimleri Universitesi Diskapt Egitim ve Arastirma Hastanesi Klinik Etik Kurulundan
25/09/2017 tarihinde Etik Kurul onay1 alinmistir (Karar No: 41/22).

Fon: Arastirma i¢in herhangi bir kurum veya kurulugstan finansal destek alinmamastir.

Son onay: Tiim yazarlar taraindan onaylanmustir.
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Kardiyopulmoner Resiisitasyon Egitimine Etki Eden Faktorler: Sakarya Ornegi

Factors Affecting Cardiopulmonary Resuscitation Training: The Case of Sakarya

Nuray Aslan, Necip Gokhan Giiner, Yesim Durgun,

Ensar Durmus, Yusuf Yiiriimez

Sakarya Universitesi Egitim ve Arastirma Hastanesi, Acil Tip Anabilim Dali, Sakarya, Tiirkiye.

Keywords:
ABSTRACT Success
Objective: In this study, it was aimed to investigate the factors affecting the success of Cardiopulmonary Education

Resuscitation (CPR) training for non-physician healthcare professionals.

Material and Methods: This study was carried out by evaluating the pre- and post-test forms filled by 285
nurses and midwives who participated in the CPR training held in Sakarya Training and Research Hospital in
September 2021.

Results: The mean age of the participants was 25.06+3.45 years and 85% were women. It was determined
that the post-test achievement scores of the participants (n=285) were 74.84+20.11. This result was statistically
significantly higher than the pre-test success score (38.35+17.15) (p<0.001). In the pre-test, while professional
seniority and educational status did not affect the result (p=0.258, p=0.9006, respectively), it was determined
that previous education and the sense of self-confidence contributed statistically significantly (p=0.006, p=
0.02, respectively). It was determined that the training provided increased the success levels in all parameters
evaluated.

Conclusion: In the pre-test phase, previous training on CPR and self-confidence contributed positively, while
professional seniority and vocational education had no effect. In the post-test phase, there is no parameter that
affects success, and success levels increase in all parameters, especially in questions that require numerical

Cardiopulmonary resuscitation

information.
OZET .
Anahtar Kelimeler:
Amag: Bu ¢alismada, hekim disi saghk ¢alisanlarina yonelik olarak yapilan Kardiyopulmoner Resiisitasyon nahtar Rettmeer
L R ; . Basari
(KPR) egitimindeki basari durumunu etkileyen faktorlerin arastirilmas: amaglandi. Egitim

Gereg ve Yontemler: Bu ¢alisma Sakarya Egitim ve Arastirma Hastanesi 'nde Eyliil 2021 tarihinde diizenlenen,
KPR egitimine katilan 285 hemsire ve ebe tarafindan egitim sirasinda doldurulan én ve son test formlarinin
degerlendirilmesi ile gerceklestirildi.

Bulgular: Egitime katilanlarin yas ortalamast 25,06+3,45 yil ve %85°i kadindi. Egitime katilanlarin (n=285)
son test bagart puanlarinin 74,84+20, 11 oldugu tespit edildi. Bu sonucun on test basari puanindan (38,35+17,15)
istatistiksel anlaml yiiksek idi (p<0,001). On testte mesleki kidem ve egitim durumunun sonuca etki etmezken
(swraswyla; p=0,258, p=0,906), dnceden egitim almis olma ve ozgiiven duygusunun ise istatistiksel anlamli
diizeyde katki sagladigi belirlendi (sirasiyla; p=0,006, p= 0,02). Yapilan egitimin degerlendirmeye alinan tiim
parametrelerde basari diizeyleri artirdigi saptandi.

Sonug: On test asamasinda KPR iizerine onceden egitim almis olmamn ve dzgiiven duygusunun olumlu katkisi,
mesleki kidem ve mesleki egitim durumunun ise herhangi bir etkisi yoktur. Son test asamasinda ise, basariya etki
eden herhangi bir parametre soz konusu olmayip, ozellikle sayisal bilgi gerektiren sorularda tiim parametrelerde
basari seviyeleri artmaktadir.

Kardiyopulmoner resiisitasyon

GIiRiS

Kardiyopulmoner arrest, solunum ve/veya dolagimin
ani bir sekilde durmasi, Kardiyopulmoner Resiisitasyon
(KPR) ise kendiliginden solunum ve dolasima doniisii
amaclayan tiim ¢abalar1 kapsayan islemler biitlini
olarak tanimlanir (1,2). Kardiyopulmoner Resiisitasyon;
Temel Yasam Destegi (TYD), ileri Kardiyak Yasam
Destegi (IKYD) olmak iizere temelde iki baslikta ele
alinir. Arrestin taninmasindan kendiliginden solunum ve
dolagima doniinceye ve IKYD saglanincaya kadar olan ilk
seviyesi TYD, KPR’nin medikasyon ve komplike cihaz
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kullanimim1 da igeren daha iist bir seviyesi ise IKYD
kapsamina girmektedir. Ancak bu ayrima ragmen IKYD
sirasinda, i¢ ice gecmis islemler olarak TYD devam eder
(1).

Yapilan c¢aligmalarda, hizla baslatilan ve etkin yapilan
KPR’nin hayatta kalma sansini olumlu etkiledigi,
gecikilen her bir dakikanin ise hayatta kalma sansini
%10-13 oraninda azalttig1 bildirilmistir (3—7). Hastane
dis1 kardiyak arrestlerde beklenen sag kalim orani %8-
14 iken hastane ortaminda bu oran %12-22°dir (7-10).
Literatiirde hastane i¢i kardiyak arrestin genellikle
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Aslan ve ark.

Tablo 1: Mesleki kidem yil1, mesleki egitim durumu, daha 6nce KPR egitimi alma durumu ve KPR konusunda kendini
yeterli bulma durumuna gore 6n test ve son test karsilastirmast.

Mesleki kidem yili 0-1 y1l (n=166) > 1 yil (n=119) p degeri

On test puani (mean £ SD) 39,15+16,49 37,22+18,04 0,258

Son test puani (mean + SD) 76,57+17,40 72,44+23,25 0,366

Mesleki egitim durumu Lise ve on lisans (n=45) Lisans ve doktora (n=240)

On test puani (mean =+ SD) 38,44+18,58 38,33+16,91 0,906

Son test puani (mean = SD) 73,114£23,53 75,17+£19,45 0,998

KPR egitim durumu Daha once egitim almis (n=159) Daha 6nce egitim almamis (n=126)

On test puani (mean + SD) 40,94+16,22 35,08+17,79 0,006

Son test puani (mean + SD) 76,23+£19,12 73,10+£21,26 0,245

KPR konusunda yeterlilik Evet (n=171) Hayir (n=114)

On test puani (mean £ SD) 40,23+17,65 35,53+17,65 0,02

Son test puani (mean = SD) 74,74+21,21 75,00+18,45 0,787
On test (mean + sd) Son test (mean = sd)

Puan ortalamalar1 (n=285) 38,35+17,15 74,84 £20,11 <0,001

hekimlerden 6nce hekim disi saglik ¢alisani tarafindan
tespit edildigi ve miidahale edildigi, ayn1 zamanda erken
asamada yapilan bu miidahalelerin de KPR nin sonucuna
olumlu katki sagladigi bilgileri yer almaktadir (6,11).
Ancak yapilan ¢alismalarda hekim dis1 saglik personelinin
KPR konusundaki bilgi ve becerilerinin yetersiz oldugu
ve kazanilan teorik ve pratik becerilerin farkli nedenler
ile zaman igerisinde daha da disiis gosterdigi ortaya
konmustur (3,12—14). Bu sonuglar, hem egitimin nedenli
6nemli oldugunu hem de tekrarlanmasi gerektigini ortaya
koymaktadir. Ancak literatiirde egitimin hangi araliklara
tekrarlanmasi gerektigi hususuna dair bir veri birlikteligi
ise bulunmamaktadir (14,15) .

Bu c¢alismada, hekim dis1 saglik ¢alisanlarina yonelik
olarak yapilan KPR egitiminin basar1 durumuna etki eden
faktorlerin arastirilmasi amaglanmistir.

MATERYAL VE METOD

Tanimlayici, retrospektif bir ¢alismadir.  Calisma
orneklemi ise Sakarya Egitim ve Aragtirma Hastanesi’nde
Eylil 2021 tarihinde diizenlenen, KPR egitimlerine
katilan 285 hemsire ve ebe tarafindan egitim sirasinda
doldurulan 6n ve son test formlarinin degerlendirilmesi
ile gergeklestirildi. Calisma oncesinde yerel etik kuruldan
izin alind1 (7.11.2022 tarih ve E-71522473-050.01.04-
186726-308 say1). Calisma kapsaminda veriler egitim
koordinatorligiinden temin edildi.

Calisma kapsaminda katilimcilara ait demografik veriler
(yas ve cinsiyet), mesleki kidem yillar1 (0-1 yil, >1 yil),
egitim durumlart (lise-6n lisans ve lisans-doktora),
daha once KPR egitimi alip almadiklart ve kendilerini
KPR konusunda yeterli bulup bulmadiklari sorularma
verdikleri yanitlar incelendi. Ayrica KPR konusundaki
bilgi diizeylerini 6l¢gme amagli sorulan 6n ve son test
yanitlar1 da her dogru soru i¢in 10 puan olacak sekilde 100
tam puan tizerinden degerlendirildi.

Istatistiksel Analiz

Shapiro-Wilk testi ile Olgiilebilir verilerin normal
dagilima uygunlugu degerlendirildi. Siirekli degiskenlerin
ortalamalar1 ve standart sapmalar1 verildi. Strekli

39

degiskenlerin karsilagtirilmasinda bagimli gruplar icin
Wilcoxon testi uygulanirken, Bagimsiz orneklem T
testi ise bagimsiz gruplar ic¢in uygulandi. Kategorik
degiskenler i¢in ise yiizde degerleri verildi. Kategorik
degiskenler iceren bagimli gruplarin analizi McNemar
testi kullanilarak yapildi. Tim testler iki yonld %5
anlamlilik ile yapildi. Her sonlanim noktasi i¢in, mutlak
ve goreli etkiler ayrica bunlara karsilik gelen %95 giiven
araliklar1 Altman ve ark’nin 6nerdigi gibi hesaplandi (16).
Analizler IBM SPSS 21 kullanilarak yapildi.
BULGULAR

Egitime katilanlarin yas ortalamast 25,06+3,45 yil ve
%85’1 kadindi. Egitime katilanlarmm (n=285) son test
basar1 puanlarmin 74,84+20,11 oldugu tespit edildi. Bu
sonug On test basart puanindan (38,35+17,15) istatistiksel
olarak anlaml yiiksek idi (p<0,001). Egitime katilanlarin
45’1 lise-6n lisans mezunu, 240’1 ise lisans-doktora
mezunu idi. On ve son test basar1 puanlari; katilimeilarin
kidem yillari, egitim durumlaria gore karsilastirildiginda
istatistiksel anlamli fark yoktu. Daha 6nce KPR egitimi
alanlar ve almayanlar karsilastirildiginda ise; on test
basar1 puanlar1 arasinda istatiksel olarak anlamli fark
saptandi (p=0,006), bu farkin son testte ortadan kalktig1
belirlendi. Benzer bir sonucun KPR uygulama konusunda
kendini yeterli bulma sorusuna olumlu ve olumsuz cevap
verenler arasinda da oldugu (p=0,020) ve egitim sonrasi
bu farkin da son testte ortadan kalktig1 saptandi (Tablo 1).
On ve son testin konu basliklarma gére dogru cevaplanma
oranlart Tablo 2’de yer almaktadir. Buna gore; en az
dogru yanitin TYD’deki hedef organ ve ¢ocuklarda efektif
kalp masaj derinligi sorularinda oldugu, en fazla dogru
yanitin ise IKYD’de ila¢ uygulama ve yetiskinlerde kalp
masaji solunum orani sorularinda oldugu tespit edildi.
Egitim sonunda hedef organ ve c¢ocuklarda efektif kalp
masaj derinligi sorularina verilen dogru cevap oraninda
artis olsa da, artis oraninin diger konu basliklar1 kadar
olmadig1 gézlendi. Egitim sonucunda her bir konu baslig1
kendi igerisinde degerlendirildiginde ise tiim sorularin
dogru cevaplanma oraninda istatistiksel olarak anlamli
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Tablo 2: Soru bazli 6n test ve son test dogru cevaplama orani.

KONU BASLIGI On test n (%) Son test n (%) % degisim p degeri
TYD de amag (hedef organ) 35(12,3) 102 (35,8) 23,5 <0,001
Yetiskin kalp masaj sayisini bilme 129 (45,3) 272 (95,4) 50,1 <0,001
Yetiskinde efektif kalp masaj derinligi 171 (60,0) 265 (93,0) 33,0 <0,001
Cocuklarda efektif kalp masaj derinligi 53 (18,6) 143 (50,2) 31,6 <0,001
Yetigkin TYD’de kalp masaji/solunum orani 182 (63,9) 252 (88,4) 24,5 <0,001
*OED kullanim1 124 (43,5) 227 (79,6) 36,1 <0,001
Yetiskin IKYD’de ventilasyon sayisi 111 (38,9) 254 (89,1) 50,2 <0,001
Soklanabilir ritimler 115 (40,4) 247 (86,7) 46,3 <0,001
IKYD ilag uygulama 189 (66,3) 249 (87,4) 21,1 <0,001
Defibrilator kullanimi 101 (35,4) 215 (75,4) 40 <0,001

*OED: otomatik eksternal defibrilator

artig tespit edildi (p<0,001). En fazla yiizdelik degisimin
ise yetiskin IKYD’de ventilasyon sayisi ve yetiskin kalp
masaj sayisint bilmede oldugu goézlendi (sirastyla; %50,2
ve %50,1).

TARTISMA

Bu caligmada yapilan KPR egitiminin bilgi diizeyine
belirgin derecede olumlu katki sagladigi, egitimden
bagimsiz olarak mesleki kidem yili ve mesleki
egitim durumunun bilgi diizeyinde herhangi bir fark
olusturmadigi, buna karsin daha 6nce KPR egitimi almig
olmak ve KPR konusunda kendini yeterli hissetmenin
ise bilgi diizeyi agisindan olumlu yonde fark olusturdugu
saptanmigtir. Ayrica yapilan degerlendirmede egitim
sonunda tiim katilimcinin her bir soruda dogru yanit
verme oranlarinin artig gosterdigi, en fazla artigin yilizdelik
bazda yetiskin IKYD’de ventilasyon sayis1 ve yetiskin
kalp masaj sayisini bilmede oldugu gozlendi.

Erken miidahale, kardiyopulmoner arrest vakalarinda sag
kalimi etkileyen en &nemli etkenlerden biridir. Bundan
dolay1, olay yerine ilk ulasanlarin hekim dis1 saglik
calisanlar1 olmast bu grubun Onemini artirmaktadir.
Nitekim Saglik Bakanligi tarafindan belirlenmis olan
kalite standartlart geregi hekim dist saglik ¢alisanlarinin
her yil KPR egitimi almast zorunlu tutulmustur (17).
Yapilan ¢aligmalarda bu egitimin tekrarlanmasi gerektigi,
tekrarlanmadiginda ise hem TYD hem de IKYD acisindan
yapilan miidahalelerin etkinlik yoniinden zayif kaldigi
gosterilmistir (11-13). Calismamizda da literatiirle benzer
sekilde daha once egitim almis olmanin bilgi diizeyine
olumlu katki sagladigi goriilmiistiir. Ayn1 zamanda bu
calisma sonunda yapilan testte elde edilen sonuglar hem
egitimin yapilmasini, hem de tekrarlanmasi gerektigi
tezlerini destekler niteliktedir.

Literatiirde mesleki kidem yil1 ile bilgi diizeyi arasindaki
iliskiyi ortaya koyan caligmalar incelendiginde yeni
mezun olanlar (1-5 yil) ile meslekteki kidem yillar1 10
y1l ve lzeri olanlarda bilgi diizeylerinin daha yiiksek
oldugu anlagilmaktadir. Bu durum yeni mezunlarda
okulda alinan egitime bagli olarak bilgilerin korunmus
olmalari, kidem yillar1 10 yil ve iizeri olanlarda ise
bilgilerin pratik kullanimindan kaynaklandigi iddia
edilmistir (3,6,18). Bu ¢alismanin sonuclart literatiirdeki
verileri desteklememektedir. Literatiirle olan bu farkliligin
nedeni mesleki kidem gruplarinin benzer olmamasindan,
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verilen egitimin zaman ve igerik yoniinden farklilik arz
etmesinden kaynaklanmis olabilir.

Literatiirde KPR bilgi ve becerisinin mezun olunan
okuldan ziyade calisilan klinik ve alinan egitimden
sonra gecen siireye bagli oldugu bilgileri yer almaktadir
(3,18,19). Ozellikle daha 6nce kurum i¢i KPR egitimi
alanlarin test basari puanlarinin daha yiiksek oldugu
bilinmektedir (3,20). Bizim ¢aligmamizda da daha once
KPR egitimi alanlarin basar1 puanlar1 almayanlara oranla
istatistiksel olarak anlaml1 yiiksek saptandi. Ancak, higbir
katilimer bu konuda egitim veren birimlerce istenen (6rn.
Amerikan Kalp Cemiyeti) ortalama 80 puant alamamistir
(12,19,21).

Kardiyopulmoner resiisitasyon basarist {izerine etkili
olan bir diger faktor ise Ozgiivendir. Nitekim yapilan
bir calilmada o6zgiiveni yiiksek olanlarda KPR basari
oranlarmin daha yiiksek oldugu bildirilmistir (22). Bir
bagka calismada da uygulayicinin kendisini yetersiz
hissetmesi ve miidahale sirasinda panik yasamasinin
KPR’de gecikmelere neden oldugu tespit edilmistir. Ayn1
zamanda bu durumun sag kalim ve norolojik iyilesme
oranlarim1 da olumsuz etkiledigi bildirilmistir (23). ilave
olarak verilen egitimin uygulamali olmasi durumunda
etkinliginin daha da artacaginmi ortaya koyan birgok
calisma mevcuttur (3,24,20). Bu c¢alismada da literatiirle
benzer sekilde dzgiiveni yiiksek olan ve kendilerini yeterli
hissedenlerde 6n test basari puaninin kendini yeterli
bulmayanlara oranla daha yiiksek oldugu saptandi.
Yapilan egitimlerde hem egitim Oncesi hem de
sonrast testler ile katilimcilarm bilgi diizeylerinin
degerlendirilmesi egitimin etkinligini 6lgme agisindan
onemlidir. Literatiirde yapilan birgok ¢alismada da verilen
egitimlerle basar1 oraninin anlamli diizeyde artig1 rapor
edilmistir (18,25,26). Bu durum, KPR uygulamasindaki
en yaygin engellerden biri olan bilgi eksikliginin dniine
gecmek acisindan egitimin Snemini vurgulamaktadir
(26). Yapilan cgalismalarda ozelikle sayisal deger igeren
sorularin hatirlanma gii¢liigii nedeni ile basart oranlarini
disiirdiigii, bu yilizden egitim sirasinda vurgulanarak
farkindaligin arttirilmas1 gerektigi bildirilmistir (6,18).
Bu calismada da ozellikle yetiskin kalp masaj sayisi
ve yetiskin ventilasyon sayisi gibi sayisal bilgi igeren
sorularda egitim sonrast dogru cevaplanma oranlarinda
belirgin bir yilikselme oldugu goézlenmistir. Bu sonug
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literatiir ile uyumludur. olmanin ve 6zgiiven duygusunun olumlu katkisi, mesleki
Smirhhiklar kidem ve mesleki egitim durumunun ise herhangi bir
Caligmanin sadece teorik egitim ile sinirlt olmast, katilime1 etkisi yoktur. Son test asamasinda ise, basariya etki eden
sayisinin sinirli olmast ve tek merkezli olarak yapilmis herhangi bir parametre séz konusu olmayip, ozellikle
olmasi kisitliliklart olusturmaktadir. sayisal bilgi gerektiren sorularda tiim parametrelerde
SONUC basari seviyeleri artmaktadir.

On test asamasinda KPR iizerine dnceden egitim almis

Cikar Catismasi: Tiim yazarlar ¢ikar ¢atismasi olmadigini beyan etiler.

Etik: Calisma igin Sakarya Universitesi Tip Fakiiltesi Klinik Etik Kurulundan 7.11.2022 tarihinde Etik Kurul onay1
almmustir (Karar No: E-71522473-050.01.04-186726-308).

Fon: Arastirma i¢in herhangi bir kurum veya kurulugstan finansal destek alinmamustir.

Son onay: Tiim yazarlar taraindan onaylanmuistir.
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ABSTRACT

Objective: Thoracic traumas are the third most common trauma among all trauma cases after head-neck and
extremity traumas. The most common causes are motor vehicle accidents, falls from height, gunshot wounds, and
stab wounds. In our study, it was aimed to investigate the mechanism of trauma and its effect on the frequency of
accompanying vertebral fracture in patients who applied to the emergency department of a university hospital
due to thoracic trauma.

Material Method: Our study was planned retrospectively. The information of the patients who applied to the
emergency department of our hospital between 01.01.2017 and 01.01.2021 due to thoracic trauma was examined.
Demographic characteristics of the patients, mechanism of trauma, trauma-related thoracic injuries and
accompanying vertebral fractures were evaluated.

Results: The data of 515 patients exposed to thoracic trauma were analyzed. The median age of the patients
included in the study was 52 and 72.4% (n: 373) were male. 96.3% (n: 496) of the patients presented because of
blunt trauma. The most common trauma mechanisms were in-vehicle traffic accident (46.6% n:240) and falling
from height (30.9% n:159).

Pneumothorax was found in 34.7% (n: 179) of the patients, hemothorax in 40.2% (n: 207), and costal fracture in
81.9% (n: 422). The frequency of concomitant vertebral fracture was 33.98% (n: 175). Vertebral fractures were
most commonly detected in the lumbar region (53.1%) and were most common in patients admitted after a non-
vehicle traffic accident. A significant difference was found between the mechanism of trauma and accompanying
vertebral fracture; vertebral fracture was seen in 53.8% (n:28) of the patients who applied after a non-vehicle
traffic accident. (p=0.004)

Conclusion: It should be kept in mind that the trauma mechanism may increase the frequency of accompanying
vertebral fracture in patients admitted to the emergency department after blunt trauma and evaluated for thoracic
trauma.

OZET

Amag: Toraks travmalar: bas-boyun ve ekstremite travmalarindan sonra tiim travma olgulari i¢inde iigiincii
siklikta karsimiza ¢ikmaktadi: En stk sebepler motorlu ara¢ kazalari, yiiksekten diismeler, atesli silah
yaralanmalart ve kesici-delici alet yaralanmalaridir. Calismamizda bir iiniversite hastanesinin acil servisine
toraks travmasi nedeni ile basvuran hastalarda travma mekanizmasinin ve vertebra fraktiirii eslik etme siklig
tizerindeki etkisinin arastirilmast amaglanmugstur.

Materyal Metot: Calismamiz retrospektif olarak planlanmistir.  01.01.2017-01.01.2021 tarihleri arasinda
hastanemiz acil servisine toraks travmasi nedeniyle basvuran hastalarin bilgileri incelenmistiv. Hastalarin
demografik ozellikleri, travma mekanizmasi, travmaya bagh toraks yaralanmalar: ve eslik eden vertebra
[fraktiirleri degerlendirilmistir.

Bulgular: Toraks travmasina maruz kalan 515 hastanin verileri incelenmistir. Calismaya dahil edilen hastalarin
median yasi 52 ve % 72,4 (n: 373) erkekti. Hastalarin % 96,3 i (n: 496) kiint travma nedeniyle basvurmustu.
En sik karsilasilan travma mekanizmalary arag i¢i trafik kazasi (%46,6 n:240) ve yiiksekten diismeydi (% 30,9
n:159).

Hastalarin % 34,7 (n: 179)° sinde pnomotoraks, % 40,2 (n: 207)sinde hemotoraks, % 81.9 (n:422) sinde
kosta fraktiirii saptandi. Eslik eden vertebra fraktiirii sikligi % 33.98 (n: 175) di. Vertebra fraktiirleri en sik
lomber bolgede saptandi (%53.1) ve en sik arag dist trafik kazast sonrast bagvuran hastalarda goriildii. Travma
mekanizmast ile vertebra fraktiirii eslik etmesi arasinda anlaml fark bulundu; ara¢ disi trafik kazasi sonrasi
basvuran hastalarin % 53.8 (n:28) 'inde vertebra fraktiirii goriildii. (p=0,004)

Sonug: Kiint travma sonrast acil servise basvuran ve toraks travmasi nedeniyle degerlendirilen hastalarda,
travma mekanizmasinin vertebra fraktiirii eslik etme sikligini artirabilecegi akilda tutulmaldir.
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INTRODUCTION in the young population (1,2). Thoracic traumas are the
Trauma is the third leading cause of death in all ages, third most common trauma among all trauma cases after
after cancer and cardiovascular diseases, and ranks first head-neck and extremity traumas (1,3). The most common
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causes of thoracic trauma in emergency departments
are motor vehicle accidents, falls from height, gunshot
wounds, and stab wounds. Thoracic traumas are divided
into two groups as blunt (70%) and penetrating (30%)
traumas (3).

Extrathoracic organ injuries accompany high-energy
traumas, which increases mortality and morbidity and
leads to prolonged hospital stay (4). In the literature, there
are studies similar to ours in which vertebral fractures
accompanying thoracic traumas are examined (5,6).
However, there are not enough studies examining the
relationship between the trauma mechanism and vertebral
fracture in thoracic traumas.

In this study, we aimed to investigate the effect of trauma
mechanism on the frequency of accompanying vertebral
fracture in thoracic traumas and to contribute to the
literature.

MATERIAL AND METHOD

Our study started with the approval of local Ethics
Committee. The data of 515 patients who applied to the
emergency department due to thoracic trauma between
01.01.2017 and 01.01.2021 were reviewed retrospectively.
Patients were evaluated based on age, gender, trauma
mechanism, trauma-related thoracic pathologies, vertebral
fractures, and presence of extrathoracic pathologies based
on computed tomography (CT) findings.

Pneumothorax, hemothorax, parenchymal contusion
and costal fractures were evaluated in the patients.
According to thorax CT findings, it was classified as no
pneumothorax:0,20% |: 1,20-40:2,40% 1:3. Hemothorax
was classified as no:0, minimal: 1, moderate:2, massive:3.
No contusion was classified as 0 segmentary:1, lumbar:2,
diffuse:3. The presence of costal fracture was recorded.
Concomitant vertebral fractures were recorded according
to CT findings. Vertebral fractures were classified
according to their localization as cervical, thoracic and
lumbar. Vertebral fractures detected in the patients were
categorized according to the trauma mechanism.
Statistical Analyses

The data of the two groups were compared with the Mann-
Whitney U test. The relationship between two categorical
variables was examined with Pearson's Chi-square test
or Fisher's Exact test. Continuous data were summarized
as median (25th-75th percentile) and categorical data
as frequency and percentage. Statistical software SPSS
version 23 (SPSS Inc. , Armonk , NY) was used for all
analyses . Significance level was determined as p < 0.05.
RESULTS

72.4% (n: 373) of the patients included in the study
were male and 27.5% (n:142) were female. The median
age was calculated as 52 (37-65). 96.3% (n: 496) of the
applications made to the emergency department were due
to thoracic trauma caused by blunt trauma. Considering
the distribution of trauma mechanisms, it was seen that
the most common reasons for admission were in-vehicle
traffic accidents (IVTA) (46.6%, n:240) and falls from a
height (30.9%, n: 159) (Table 1).

The most common lung pathology developing due to
thoracic trauma in patients was costal fracture (81.9%, n:
422) and the least common was pneumothorax (34.8%,
n: 179). It was observed that pneumothorax was below
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Table 1: General characteristic.

median 25th, 75th percentile

Age, year 52 37-65
Gender n %
Male 373 72.4
Female 142 27.5
Trauma type

Blunt 496 96.3
Penetrating 19 3.7
Trauma mechanism

Falling from high 159 30.9
IVTA 240 46.6
NVTA 52 10.1
Motorcycle 18 3.5
Assault 19 3.7
Animal trauma 8 1.6
Gunshot wound 4 0.8
Stab wound 15 2.9

1IVTA: In-vehicle traffic accident, NVTA: Non-vehicle traffic accident

Table 2: Pathologies of lung.

Pneumothorax n %

Present 179 34.8
<20% 132 25.6
20%-40% 38 7.4
>40% 9 1.7
Hemothorax

Present 207 40.2
Minimal 171 33.2
Mederate 35 6.8

Massive 1 0.2
Contusion

Present 284 55.1
segmental 195 37.9
Lumbar 83 16.1
Diffuse 6 1.2
Costal fracture

Not Present 93 18.1
Present 422 81.9

20% in 132 (25.6%) patients, between 20-40% in 38
(7.4%) patients, and over 40 % in 9 (1.7%) patients. Lung
contusion was present in 55.1% (n: 284) of the patients,
segmental contusion in 195 (37.9% ) patients, lumbar
contusion in 83 (16.1%) patients, and diffuse contusion in
6 (1.2%) patients. Hemothorax was seen in 40.2% (n: 207)
of the patients, minimal in 171 (33.2%) patients, moderate
in 35 (6.8%) patients, and massive in 1 (0.2%) patient
(Table 2).

Conservative treatment was performed in 413 (80.2%)
patients, tube thoracostomy in 98 (19%) patients, and
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emergency surgical intervention in 4 (0.2%) patients for
injuries due to thoracic trauma (Table 3).

The incidence of extrathoracic injury with pulmonary
pathology was found to be 50.5% (n: 260). Extremity
fractures, intracranial hemorrhages, maxillofacial
fractures, intra-abdominal injuries and pelvic fractures
were found in the patients included in the study. A
statistically significant difference was found between
the accompanying extrathoracic injury and age, and
the patients with extrathoracic injuries were younger
(median age 48 (33-63 years)) age (p=0.003). There was
no statistically significant difference between gender and
extrathoracic injuries (p=0.796).

A statistically significant difference was found between
extrathoracic injury and trauma mechanism. It was
observed that trauma mechanism was accompanied by
extrathoracic injury in 55.4% (n: 133) of the patients who
applied due to an in-vehicle traffic accident, in 73.0% (n:
38) of the patients who applied due to non-vehicle traffic
accident (NVTA), in 72.2% (n:13) of the patients who
applied after a motorcycle accident, in 37.7% (n: 60) of
the patients who applied due to falling from height, in
52.6% (n: 10) of the patients who applied due to assault
(p<0.001) (Table 4).

Vertebral fracture was seen in 33.9% (n: 175) of patients
with thoracic trauma. The median age was calculated
as 56 (38-69) in patients with accompanying vertebral
fracture (p=0.027). There was no statistically significant
difference between gender and vertebral fracture. All of
the patients with vertebral fracture were admitted after
blunt trauma. A significant difference was found between
the mechanism of trauma and accompanying vertebral
fracture; simultaneous vertebral fracture was found in
53.8% (n: 28) of the patients who applied after a non-
vehicle traffic accident and in 44.4% (n: 8) of the patients
who applied due to a motorcycle accident (Table 5).
Vertebral fractures were seen with a frequency of 47.4%
(n: 83) in the lumbar region, 36.5% (n: 64) in the thoracic
region, and 16.0% (n: 28) in the cervical region.
DISCUSSION

In our study, we aimed to examine the effects of trauma
mechanism on the incidence of vertebral fracture in
patients evaluated for thoracic trauma in the emergency
department. In general, the incidence of vertebral fracture
in patients admitted to the emergency department due to
blunt trauma is around 7% (7). Although the incidence of
vertebral fracture is low in blunt traumas, vertebral fracture
is more common in patients with thoracic pathology
as a result of trauma. In our study, we found vertebral
fracture in 33.9% (n:175) of patients with thoracic
trauma. When we classified these patients according to
the trauma mechanisms, we determined that the frequency
of accompanying vertebral fracture was statistically
significant in patients admitted due to non-vehicle traffic
accident. We think that this epidemiological information
is important in the approach of patients admitted to the
emergency department due to high-energy trauma.
Studies have shown that the transition region from the
thoracic vertebrae to the lumbar vertebrae is the region
most prone to fracture development in patients exposed to
blunt trauma. The kyphotic structure in the thoracic region
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Table 3: Thorax Treatment

Thorax Treatment n %
Conservative 413 80.2
Tube thoracostomy 98 19.0
Thoracotomy 4 0.8

Table 4: Extrathoracic pathology.

Extrathoracic pathology

n % Ziy2,p
Trauma mechanism 4431, <0.001
Falling from high 60 37.7
IVTA 133 55.4
NVTA 38 73.0
Motorcycle 13 72.2
Assault 10 52.6
Animal trauma 2 25.0
Gunshot wound 3 75.0
Stab wound 1 6.6

IVTA: In-vehicle traffic accident, NVTA: Non-vehicle traffic accident

Table 5: Vertebral Fracture.

Vertebral Fracture

n % Z/y2,p
Trauma mechanism 19.91, 0.004
Falling from high 61 38.3
IVTA 73 30.4
NVTA 28 53.8
Motorcycle 8 44 .4
Assault 5 26.3
Animal trauma 0 0.0
Gunshot wound 0 0.0
Stab wound 0 0.0

1IVTA: In-vehicle traffic accident, NVTA: Non-vehicle traffic accident

returns to lordosis in the lumbar region, and the risk of
injury in the angulation region increases with exposure to
trauma. In addition, the support of the ribs to the vertebrae
in the thoracic region reduces the rate of thoracic vertebral
fractures (8,9). Lumbar vertebral fractures were seen more
frequently in our study, and our results are consistent
with the literature. However, in the study of Wang et al.,
thoracic vertebral fractures were observed more frequently
in patients with thoracic trauma with first rib fracture (10).
In blunt traumas, the rate of fracture development increases
with age due to degenerative changes. Osteopenia,
degenerative diseases of bone and soft tissue in the elderly
population can be shown as causes that increase the rate of
injury (11). While the age range where fractures are most
common in the literature is 70-79, in our study, the median
age was calculated as 56 in patients with accompanying
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vertebral fractures, which is inconsistent with the
literature. We believe that this age group is exposed
to trauma more frequently due to being more active in
business and social life, and for this reason, our study is
not compatible with the literature. In the study of Wang
et al., similar to our study, the majority of patients with
accompanying vertebral fractures were patients under 60
years of age (2). In addition, studies have been conducted
showing that the presence of aortic calcification in patients
may be associated with vertebral and other bone fractures
(12). In the light of this information, we think that a more
detailed examination should be done in terms of vertebral
fracture in elderly patients with osteopenia, degenerative
bone pathology or aortic calcification who applied to
the emergency department with blunt trauma. Diagnosis
of thoracolumbar vertebral fracture is made by physical
examination together with computerized tomography
in emergency conditions. Although plain radiography
gives findings related to fracture, the diagnostic accuracy
is superior in CT (13). In cases where the diagnosis of
vertebral fracture is delayed or undiagnosed, complications
such as radiculopathy or spinal cord injury may develop
in 19-50% (13). Therefore, we think that an earlier CT
decision should be made in elderly patients presenting due
to trauma.

Vertebral traumatic injuries often occur after motor
vehicle accidents, falls from height, recreational injuries

and work accidents (14). Motor vehicle accidents are
the most common mechanism in adults with 36.70%,
followed by falls from a height with 31.70% (7). In
our study, 33.9% (n: 175) of the patients with thoracic
trauma were accompanied by vertebral fracture. All of
the patients with vertebral fracture had applied after blunt
trauma. We detected vertebral fracture in 53.8% (n: 28) of
the patients who applied after NVTA, 44.4% (n: 8) of the
patients applied due to motorcycle accident, 38.3% (n: 61)
of the patients who applied due to falling from a height,
and 30.4% (n: 73) of the patients who applied after IVTA.
The most common pathology in patients evaluated for
thoracic trauma is rib fracture, and it should be considered
as a sign of a serious injury and accompanying other organ
injuries should be kept in mind (15).

CONCLUSION

The incidence of vertebral fracture increases significantly
in thoracic injuries, which are frequently seen as a result
of blunt trauma. The frequency of accompanying vertebral
fracture should be considered in patients with thoracic
trauma who apply to the emergency department due
to motor vehicle accidents and falls from a height. We
believe that the evaluation of patients with thoracic trauma
by the emergency department physicians by keeping this
information in mind will guide to early diagnosis and
prevent serious complications such as spinal cord injury.
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CASE REPORT

A Rare Cause of Bloody Defecation: A Case Report

Nadir Bir Kanli Digkilama Nedeni: Bir Olgu Sunumu
Bans Cil, Mehmet Kabak

Mardin Training and Research Hospital, Department of Pulmonary Diseases, Mardin, Turkiye.

Keywords:
ABSTRACT Gastrointestinal tract tuberculosis
Tuberculosis, which is mainly caused by the mammalian tubercle bacilli, Mycobacterium tuberculosis complex, Bloody stool
is life-threatening disease transmitted from human-tohuman via the airborne route. Gastrointestinal tract (GIT) Granuloma formations

tuberculosis is usually caused by swallowing infected sputum or spread of bacilli smears to the GIT. A 36-year-
old male patient presented to our outpatient clinic with a one-year history of weight loss, abdominal pain, nausea,
and bloody stools for the past three months. Colonoscopy revealed giant and mucopurulent exudates in the cecum,
ileocecal valve, and ileum. On histopathological examination, both ileum and ascending colon biopsies showed
multiple granuloma formations with caseous necrosis and multinuclear giant cells. The Ehrlich-Ziehl-Neelsen
histochemical staining revealed multiple foci of acid-fast bacilli compatible with Mycobacterium tuberculosis.
Chest X-ray showed bilateral infiltration of the upper zones. Acid-resistant bacilli were positive in the sputum
smear test. The patient was diagnosed with GIT and pulmonary tuberculosis and appropriate treatment was
initiated. This rare case highlights the importance of accurate diagnosis of tuberculosis and delayed diagnosis
can cause the bacteria to infect other organs through blood, lymphatic system, or direct spread.

OZET

Esas olarak memeli tiiberkiiloz basili olan Mycobacterium tuberculosis kompleksinin neden oldugu tiiberkiiloz,
insandan insana hava yoluyla bulasan hayati tehdit eden bir hastalikti. Gastrointestinal sistem (GIT)
tiiberkiilozu genellikle enfekte balgamn yutulmasi veya basil yaymalarimin GIT'e yayilmasindan kaynaklanur:
36 yasinda erkek hasta bir yildir kilo kaybi, karin agrisi, bulanti ve son ii¢ aydir kanli digkilama sikayetleri
ile poliklinigimize basvurdu. Kolonoskopide ¢ekum, ileogekal valv ve ileumda dev ve mukopiiriilan eksudalar
goriildii. Histopatolojik incelemede hem ileum hem de ¢ikan kolon biyopsilerinde kazeoz nekroz ve multiniikleer
dev hiicreli ¢oklu graniilom olusumlary goriildii. Ehrlich-Ziehl-Neelsen histokimyasal boyamasi, Mycobacterium
tuberculosis ile uyumlu asit hizli basillerin ¢oklu odaklarini ortaya ¢ikardi. Gogiis rontgeni tist bolgelerin iki
tarafli infiltrasyonunu gésterdi. Balgam yayma testinde aside direngli basiller pozitifti. Hastaya GIT ve akciger
tiiberkiilozu tanist konuldu ve uygun tedavi baslandi. Bu nadir vaka, tiiberkiilozun dogru teshisinin énemini
vurgular ve gecikmis teshis, bakterilerin kan, lenfatik sistem veya dogrudan yayilma yoluyla diger organlara
bulasmasina neden olabilir.

Anahtar Kelimeler:
Gastrointestinal sistem tiiberkiilozu
Kanli diski

Graniilom olugsumlari

INTRODUCTION in swallowing with esophageal involvement, abdominal

Tuberculosis (TB), which is mainly caused by the
mammalian tubercle bacilli, Mycobacterium tuberculosis
complex, is a life-threatening disease transmitted from
human-to-human via the airborne route (1). It is a major
public health issue with a high mortality rate and economic
burden (1). About 7 million individuals received lifesaving
TB treatment in 2018, increasing from 6.4 million in
2017. In addition, TB-related mortality decreased from
1.6 million in 2017 to 1.5 million in 2018 (1). However,
it still remains one of the most fatal infectious diseases
with 10 million individuals becoming infected with TB in
2018 (1).

Although TB usually affects the lungs, it can also involve
the other parts of the body (2). Gastrointestinal tract (GIT)
TB is usually caused by swallowing infected sputum or
spread of bacilli smears to the GIT. The most common site
of GIT TB is the ileocecal region (3,4). Typical symptoms
include non-healing ulcers of the mouth or anus, difficulty
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pain mimicking peptide ulcer disease (with gastric or
duodenal infection), malabsorption (with small intestine
involvement), chronic diarrhea or hematochezia (with
colon involvement), subacute obstruction, or masses
located in the right iliac region (5). In some cases,
systemic TB symptoms may present. It is of utmost
importance to identify TB cases with high index of
suspicion, particularly in endemic areas (6). The diagnosis
is made based on barium studies with large and small
intestinal visualization, colonoscopy, and histological
and microbiological examination of the biopsy specimens
collected from the small intestinal mucosa (6). In the
differential diagnosis, ileocecal Crohn’s disease, cecal
cancer, appendix cancer, lymphoma, and tubo-ovarian
abscesses (7). In the treatment of GIT TB, the standard
of care with six-month drug therapy is used. In case of
intestinal obstruction, abscesses, or perforation, surgery is
indicated (8).
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In this article, we report a rare case of concomitant lung
and GIT TB causing bloody defecation to highlight the
importance of accurate diagnosis and differential diagnosis
in the light of literature data.

CASE

A 36-year-old male patient presented to our outpatient
clinic with a history of weight loss, abdominal pain, nausea
for the past three months and bloody defecation for the
past 15 days. On physical examination, painful tenderness
was present in the lower quadrant of the abdomen;
however, abdominal ultrasound revealed normal findings.
The laboratory test results showed elevated erythrocyte
sedimentation rate, C-reactive protein, and white blood
cell count, indicating borderline anemia without any other
abnormality. No laboratory finding which causes bleeding
tendency was observed. His medical history was non-
specific with no history of drug use. Based on the bloody
defecation, GIT TB was suspected, as well as ileocecal
Crohn’s disease, cecal cancer, appendix abscesses,
lymphoma, and tubo-ovarian abscesses. Colonoscopy
revealed giant and mucopurulent exudates in the cecum,
ileocecal valve, and ileum (Figure 1).

Biopsy specimens were obtained from these ulcerated
areas. On histopathological examination, both ileum and
ascending colon specimens showed multiple granuloma
formations with caseous necrosis and multinuclear giant
cells. The Ehrlich-Ziehl-Neelsen histochemical staining
revealed multiple foci of acid-fast bacilli compatible with
Mycobacterium tuberculosis (Figure 2).

Based on these findings, the patient was diagnosed
with GIT TB. He was consulted to the chest diseases
Department with the possibility of delayed pulmonary TB.
The patient's symptoms included high fever, weight loss,
and night sweats. Chest X-ray showed bilateral infiltration
of the upper zones (Figure 3).

Then, the diagnosis was confirmed through a sputum
culture with acid-resistant bacilli (ARB) positivity.
The patient was diagnosed with GIT and pulmonary
TB and appropriate treatment (isoniazid + rifampicin +
pyrazinamide + ethambutol) was initiated. The patient's
symptoms improved at the end of the treatment. His
treatment was completed and stopped for six months. The
last chest radiography and colonoscopy were normal.

A written informed consent was obtained from the patient
for all diagnostic and/or therapeutic procedures.
DISCUSSION

Tuberculosis of the GIT is the sixth most common form
of extra-pulmonary site of infection after genitourinary,
lymphatic, skeletal systems, and miliary and meningeal
TB (9). Its clinical manifestations are usually non-specific,
which may cause delay in diagnosis and treatment.
Similarly, the present case was reported to highlight the
importance of accurate diagnosis of GIT TB which is still
a major public health issue.

The incidence of abdominal TB has been increasing
in recent years worldwide due to the re-emergence of
multi-drug-resistant TB and acquired immunodeficiency
syndrome (AIDS) outbreak. In addition, immigrants from
endemic areas of TB to Western countries are among the
carriers of the disease and they mostly develop extra-
pulmonary TB in the lack of any immunosuppression (10).
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Figure 1:

Colonoscopic view showing giant and
mucopurulent exudates in the cecum, ileocecal valve, and
ileum.

Figure 2: Histopathological examination withEhrlich-
Ziehl-Neelsen staining revealed multiple foci of acid-fast
bacilli compatible with mycobacterium tuberculosis.

h Date : 1/17/1883
e :

Figure 3: Chest X-ray showing bilateral infiltration of the
upper zones of the lungs.

Despite this alarming fact, there is still a limited number
of data regarding abdominal TB in the literature.

The majority of patients with abdominal TB have personal
or family history of previous pulmonary TB (11). In
about 15 to 25% of abdominal TB cases, the disease is
accompanied by pulmonary TB (12, 13). Therefore, a high
degree of suspicion should be maintained to identify these
lesions in endemic areas and all organ systems should be
examined in suspected cases of intestinal TB.
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The route of spread in extra-pulmonary TB is usually
lymphatic, hematogenous, and direct transmission
from the adjacent tissues. It typically presents with
fever, weight loss, abdominal pain and ascites, palpable
abdominal masses, and night sweats. Similarly, our case
had epigastric pain, weight loss, loss of appetite, and a
palpable epigastric mass. Since all these symptoms can
mimic the symptoms of GI malignancies, the definitive
diagnosis of intestinal TB should be made based on the
presence of caseous necrosis with granulomas in histology
and positive culture of TB. The response to treatment with
anti-TB drugs should be also followed to support the
diagnosis (14).

Although diagnostic imaging tools contribute to the
diagnosis, clinical and radiologic features of GIT TB may
mimic those of many other diseases (15-17). On the other
hand, the sensitivity of endoscopic biopsy varies between

30 and 80% and some authors have suggested taking 8 to
10 biopsy specimens for histological examination and 3 to
4 specimens for culture (19). The diagnosis of abdominal
TB is classically confirmed by microbiological and culture
analyses; however, histopathological diagnosis is made in
many studies (18-20).

In conclusion, TB is a major health problem worldwide
and the diagnosis of abdominal TB is challenging for
the clinician. The definitive diagnosis is usually made
based on histopathological examination, as the clinical
and radiological features are non-specific and are mainly
driven by high index of suspicion. This case highlights the
importance of timely differential diagnosis and treatment
of GIT TB accompanied by pulmonary and intestinal TB.
Community and healthcare workers should be educated
on this life-threatening disease.
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Two Rare Presentations of Pontine Lesion: One-and-a-half
Syndrome and Eight-and-a-half Syndrome

Pons Lezyonunun ki Nadir Prezentasyonu: Bir Bucuk ve Sekiz Buguk Sendromu
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Mugla University, Medical Faculty, Training and Research Hospital, Department of Neurology, Mugla/Turkiye

ABSTRACT

One-and-a-half syndrome refers to a unilateral lesion involving the ipsilateral medial longitudinal fascicle and
the 6th cranial nevre nucleus and/or the paramedian pontine reticular formation. Eight-and-a-half syndrome is a
syndrome in which one-and-a-half syndrome and ipsilateral 7th cranial nevre palsy are seen together. These rare

Keywords:
Brainstem
Infarct

Pons
Hemorrhage

conditions result from limited lesions of the pontine tegmentum. We presented two cases with one-and-a-half and
eight-and-a-half syndromes with ischemic infarction and hemorrhage in pons, respectively.

OZET

Bir bucuk sendromu, ipsilateral medial longitudinal fasikiil ve 6. kraniyal sinir ¢ekirdegi ve/veya paramedian
pontin retikiiler olusumunu iceren tek tarafli bir lezyonu ifade eder. Sekiz bu¢uk sendromu ise bir bucuk sendromu
ile ipsilateral 7. kraniyal sinir felcinin birlikte gorildiigii bir klinik durumdur. Bu nadir tablolar ponsun
tegmentumuna yerlesik lezyonlardan kaynaklanir. Burada; ponsta sirasiyla iskemik infarktiis ve kanamasi olan

bir buguk ve sekiz buguk sendromlu iki olguyu sunduk.

INTRODUCTION

The brainstem is a complex structure that includes the
cranial nerves, their nuclei, descending and ascending
pathways and provides the connection between the brain
and the spinal cord. Brainstem lesions can cause critical
clinical processes because of the presence of important
structures in a restricted area. At the same time, lesions of
these structures may cause clinical presentation which is
rare and has localization value.

CASE 1

A 65-year-old male patient was admitted with complaints
of weakness in his left arm and leg and diplopia. He had
history of smoking, hypertension (HT), hyperlipidemia
(HL) and left thalamic ischemic infarction one and a
half months ago (healed without sequelae). He was
taking acetylsalicylicacid, atorvastatin and amlodipine.
Neurological examination revealed complete rightward
gaze paralysis in the horizontal plane, limited adduction
in the right eye and 3/5 left-sided hemiparesis (Figure 1).
Abduction of the left eye was normal. Patient had one-
and-a half syndrome and diffusion-weighted imaging
(DWI) revealed a hyperintensity lesion extending to
the tegmentum in the right of the pons and a mildly
hypointensity corresponding to the same area on the
apparent diffusion coefficient (ADC) (Figure 2), [Siemens
Magnetom Skyra 3T magnetic resonance imaging (MRI)].
Clopidogrel was added to treatment. No cardiac embolism
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Figure 1: There are complete rightward gaze paralysis in
the horizontal plane and limited adduction in the right eye.
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Figure 2: Paramedian pontine infarct. The lesion extends from the right paramedian pontine base to the tegmentum, there
is hypointensity in the same area on the ADC map (arrows).

Figure 3: There are complete rightward gaze paralysis in the horizontal plane, limited adduction in the right eye and facial
paralysis on the right side of face.
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Figure 4: There is hematoma in the tegmentum of pons on CT (arrow, A) and the cross section of pons at the level of the
abducens and facial nucleus and the responsible lesion for eight-and-a-half syndrome (B).

was found in the evaluation for the etiology of ischemic
stroke. Rhythm holter which was applied two times for
each 24 hours was observed as normal. No pathological
stenosis was detected on brain/neck computed tomography
angiography. On the fourth day of follow-up, his diplopia
and bilateral eye movements completely recovered. Left-
sided hemiparesis persisted. Dual anti-aggregant therapy
was recommended to the patient.

CASE 2

A 78-year-old male patient was admitted with complaints
of imbalance and diplopia. He was on medical treatment
for HT, type 2 diabetes mellitus (DM) and ischemic
cerebrovascular diseas two years ago before the date
of admission. He had healed without sequelac. He
was taking acetylsalicylicacid for ischemic stroke
prophylaxis as well as medications for HT and DM. In
neurological examination, there was limited adduction
in the right eye, complete rightward gaze paralysis and
facial paralysis on right side of the face and significantly
dysarthria was detected (Figure 3). No limb weakness
was detected. The patient who was considered eight-and-
a-half syndrome had a hematoma in the right posterior
of the pons which extends to the 4th ventricle on cranial
computed tomography (CT) (Figure 4) and anti-aggregant
medication was stopped. No abnormality was detected in
cranial MR angiography. He was closely monitored due
to his resistant HT. His blood pressure was controlled
with quadruple anti-hypertensive therapy (carvedilol,
benidipine, doxazosin, spironolactone). No stenosis was
detected in examination of the renal arteries by using
the doppler ultrasound for the etiology of resistant HT.
No improvement in eye movements was observed in the
patient's 3rd month follow-up.
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Figure 5: A schematic explanation of one-and-a-half sy-
ndrome. A lesion is shown affecting the right PPRF (pa-
ramedian pontine reticular formation) and right abducens
nucleus causing an ipsilateral complete conjugate ho-
rizontal gaze palsy and affecting the right MLF (medial
longitudinal fasciculus) causing an ipsilateral internuc-
lear ophthalmoplegia (red ring). Contralateral abduction
is normal. III. CN: Oculomotor nerve, VI. CN: Abducens
nerve.

DISCUSSION

One-and-a-half syndrome defined by Fisher refers to
involvement of the pontine paramedian reticular formation
and the medial longitudinal fasciculus as schematized
in Figure 5 (1). The facial nerve fibers travel around the
nucleus ofthe abducens and alesion in this area causes lower
motor neuron palsy in the facial nerve along with the signs
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of one-and-a-half syndrome (Figure 4). This syndrome
was named eight-and-a-half syndrome by Eggenberger in
1998 based on three cases of ischemic stroke (2). In both
of these situations, there is pathology in the tegmentum of
the pons. Pontine tegmentum is most frequently supplied
by the anterior inferior cerebellar artery or paramedian
pontine perforators of the basilar artery. The most common
cause of these syndromes are ischemic stroke but different
etiologies have been reported such as multiple sclerosis,
vasculitis, brainstem hemorrhage, tumor metastases and

brainstem tuberculoma (3,4). Many variants have been
described such as nine syndrome, thirteen-and-a-half
syndrome, fifteen-and-a-half syndrome. These diagnostic
definitions are important because the lesion may be too
small to be seen on conventional MRI. We presented two
patients with one-and-a-half syndrome and eight-and-a-
half syndrome that were found ischemic infarction and
hemorrhage in the pons, respectively, because they are
rare and provide diagnostic value when detected.

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

Ethics: The patient informed consent form was obtained.

Funding: There is no financial support of any person or institution in this research.

Approval of final manuscript: All authors.

REFERENCES

1. Fisher CM. Some neuro-ophthalmological observations. J Neurol Neurosurg Psychiatry. 1967;30:383-392. doi:10.1136/jnnp.30.5.383.

2. E Eggenberger. Eight-and-a-half syndrome: one-and-a-half syndrome plus cranial nerve VII palsy. J Neuroophthalmol. 1998;18(2):114-6.

3. Wei Li, Deren Hou, Yanyao Deng, Yi Tian. Eight-and-a-Half Syndrome: A Combination of Intracranial Capillary Telangiectasia and
Hematencephalon. J Stroke Cerebrovasc Dis. 2018;27(7):e135-e137. doi: 10.1016/j.jstrokecerebrovasdis.2018.02.020

4. XiaNG, Chen YY, LiJ, Chen X, Ye ZS, Chen SY, et al. Eight-and-a-half syndrome caused by a pontine haemorrhage: a case report and review of
the literature. Int J Neurosci. 2018;128(8):746-750. doi: 10.1080/00207454.2017.

52



IMAGE PRESENTATION

Phnx Med J. March 2023, Volume 5 No 1
DOI: 10.38175/phnx.1184190

Fracture on Greater Horn of the Hyoid Bone
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Figure: Computed tomography images of the patient. Fracture line in the left greater horn of the hyoid bone (arrow).

A 25-year-old male patient presented with headache, neck
and upper extremity pain after a fight. According to the
patient’s anamnesis, it was learned that he was punched by
three people and one person squeezed his throat with his
hand. The patient had no specific medical history. In the
physical examination of the patient, ecchymosis in the left
cheek region, ecchymosis under the left eye and diffuse
hyperemia on the face were detected. There was 2x3 cm
and 4x5 cm dermabrasion on the neck, dermabrasion on
the right elbow and left humerus, and hyperemia on the
left forearm. There was no crepitation on head, neck and
chest examination. In the sagittal sections of the neck
computed tomography, a fracture line in the left greater
horn of the hyoid bone (Figure). In the video laryngoscopic
examination, the vocal cords were mobile and the airway
was open. The physical examination and laryngoscopic
examination findings of the patient after 24 hours were
similar. The patient, who had no complaints of swallowing
and dyspnea, was discharged without complications.

The primary symptom of a hyoid bone fracture is a

Conflict of interest: Authors declare no conflict of interest.
Ethic: Informed consent was obtained from the patient.
Approval of final manuscript: All authors

REFERENCES

sharp pain that increases with swallowing, coughing,
and speaking in front of the neck. Closed hyoid fractures
may be asymptomatic or may be missed in the presence
of multiple injuries (1). It may cause clinical findings
such as difficulty in swallowing and speaking, pain,
limitation in mouth opening. Soft and hard tissue
manifestations of neck trauma should be carefully
evaluated. If there is a strong clinical suspicion of organ
damage, ancillary diagnostic methods such as computed
tomography, direct nasolaryngoscopy, pharyngoscopy,
and laryngobronchoscopy may be useful to exclude or
confirm the possibility of injury. The diagnosis of hyoid
bone fracture is typically made by evaluation of clinical
findings by direct X-ray, computed tomography, direct
laryngoscope, or surgical observation. On the other hand,
computed tomography is also useful for excluding life-
threatening conditions accompanying hyoid fracture,
such as cervical vertebral injury, vascular injury, and
pharyngeal rupture (3).
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Pakistan Flood: Prevalence of Mental Health Crisis an Alarming Situation

Pakistan Seli: Ruhsal Hastalik Krizinin Yayginlig1 Endise Verici Bir Durum
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To the Editor,

Since the beginning of this year 2022, Pakistan was facing
a major setback by highly variating weather system. First
the scorching sun and deadly heat waves setting temperature
to rise above 50°C and then heavy monsoon downpour
submerging one-third of the country. According to UNICEF,
the devastated super flood leads to killing almost 1500
people, including 528 children and affected about 16 million
children. Millions of people are living under open sky and
it will take around 3 to 6 months to recede. UN general
secretary, have claimed that even he had never witnessed,
climatic carnage at this scale (1).

The catastrophic flooding and trauma of losing home, loved
ones, livelihood, source of income, crops and livestocks
will subject the individual to face severe depression,
anxiety and they will surely deal with post-traumatic stress
disorder (PTSD). It has been observed in previous studies
that around the world within flood survivors post-traumatic
depression is quite common, flood victims suffer from long
term psychosocial effects such as pain, distress, learned
helplessness, social dysfunction which will eventually lead to
depression (2). Notable, PTSD was more profound in female
survivors than male survivors, flood exposure trigger PTSD
symptoms, and individual faced increased negative cognition
and mood, suicidal ideation, avoidance, emotional numbness,
sleep deprivation and other psychiatric comorbidities (3).
Children are most vulnerable to get affected by disaster, a
study conducted earlier this year estimated that around 30.6%
children/adolescent experienced PTSD after natural disaster
(3) Children are more susceptible to physical, psychological
and educational vulnerabilities. Emotional distress, damage
to house and lifestyle mark their psychological vulnerability,
poor diet, deteriorating health conditions and living in a more
disease prone condition subsequently trigger their physical
vulnerability while, continuous displacement, multiple
relocations, late enrolments and instability of family financial
conditions contributes in educational vulnerability of flood
survivor children (4).

According to Survey, conducted in year 2016 (5) the level
of stress, anxiety, depression and PTSD among the affectees
were as figure.

Does the Government has foreseen this flood coming? Taking
a beforehand precautions would have minimize the expense
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Figure: Level of stress, anxiety, depression and post-
traumatic stress disorder

of this flood destructions? Was educating children to act
promptly during emergency could have helped them to deal
with all the above mentioned vulnerabilities? The possible
answer to all these questions is YES! In the report issued
by IPCC (Intergovernmental Panel on Climate Change) in
2012 had stated that global warming would further intensify
the flooding and floods would be more frequent in future.
Preventive step along with educating people about precaution
measures at the time of emergency would help them to
deal with situation and would further stabilize their mind,
minimizing the risk of PTSD. Healthcare provider should
be specially trained to identify and manage the underlying
mental health issues within survivors. Training locals so they
can recognize the symptoms of psychological illness and get
help within time is necessary (6). The untreated persistence
of mental conditions will negatively impact the individual
thus, it is suggested Pakistan should set up specially
organized medical camps and field hospitals (7) and imply
Rational Emotive Behaviour Therapy (REBT) (8) or other
rehabilitation therapies for flood victims as a remedy adapted
by most of the countries round the globe for the mental
stability of all the survivors and help the victims rekindle
their life rising above the calamities.
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