Contents

» Tip Egitiminin Temel Kapsami 46
» Effect of Electromagnetic Waves Emitted By Mobile Phones On Oxidative Stress In Renal Tissue Of Rats 52

» Evaluation Of The Relationship Between Body Composition, Lower Extremity Strength, Balance And Functional
Mobility For Wrestlers 55

» Primer Meme Kanserli Hastalarda, 18f-FDG PET/CT Goriintiilemedeki Metabolik Parametrelerin Histopatolojik
ve immiinohistokimyasal Prognostik Faktérler ile Korelasyonu 62

» Reformer Pilates Egzersizlerinin Sedanter Kadinlarda Viicut Kompozisyonu ve Esneklik Uzerine Etkisinin

incelenmesi 67
» Evaluation of Biochemical and Hematological Parameters in Patients with Atrial Fibrillation (AF) 71
» Prevalence Of Epistaxis in Children, Related Factors and Treatment Approaches 78

Turkish Journal of Health and Sport Volume:5 Issue:3 Dec 2024 I i



Basic Scope of Medical Education

Tip Egitiminin Temel Kapsami

Hasan Basri SAVAS'™.

! Mardin Artuklu Universitesi Tip Fakiiltesi Tibbi
Biyokimya Anabilim Dali, Artuklu, Mardin,
Turkiye. Orcid id: 0000-0001-8759-4507. Tel:
04822134002. E-posta: hasan.savas@artuklu.
edu.tr

2Turkish Journal of Health and Sport Bas Editérii

*Corresponder author: Dog. Dr. Hasan Basri
SAVAS. M.D. Ph.D. Mardin Artuklu Universitesi
Tip Fakiltesi Tibbi Biyokimya Anabilim Dali,
Artuklu, Mardin, Turrkiye. Orcid id: 0000-0001-
8759-4507.Tel: 04822134002. E-posta: hasan.
savas@artuklu.edu.tr

Recieved: 13/11/2024
Accepted: 03/12/2024
Published Online: 30/12/2024

Abstract

The main vision and mission of medical schools is to train qualified physicians with universal standards. For
this purpose, a very sensitive and comprehensive training process is required. Medical education is long and
detailed. The infrastructure and equipment required for medical education, as well as the number and quality
of instructors, are high. For this reason, it has a very high level of coverage. Furthermore, due to its universal
nature, compliance of medical faculty education with international standards is of paramount importance. The
quest to train a good physician by synthesizing the historical development of the concept of physician and the
rapidly changing dynamic processes of modern medical approaches continues. This study aims to provide a
current assessment of the fundamental scope of medical education based on the author’s previous experiences
in the establishment of medical faculties in Turkey. It is aimed to share all the experiences regarding the
establishment of medical schools through new research to be conducted in the continuation of this study.

Keywords: Medical education, Turkey, scope of education.
Ozet

Tip fakiiltelerinin temel vizyon ve misyonlarinin basinda evrensel standartlara sahip nitelikli hekimler
yetistirmek gelmektedir. Bu amag i¢in oldukga hassas ve kapsamli bir egitim stireci gerekmektedir. Tip egitimi,
uzun ve detaylidir. Tip Egitimi i¢in gereken altyap1 ve donanim ihtiyaci, egitmen sayisi ve niteligi fazladir. Bu
sebeple ¢ok yiiksek diizeyde bir kapsama sahiptir. Ayrica evrensel niteligi sebebiyle, tip fakiiltesi egitiminin
uluslararasi standartlara uyumlulugu 6nem arz etmektedir. Hekim kavraminin tarihsel gelisimi ve modern tip
yaklagimlarinin hizli degisen dinamik siiregleri sentezlenerek iyi bir hekim yetistirmek arayis: siiregelmektedir.
Bu caligmada, yazarin daha once, Tiirkiyede kurulumunda yer aldig: tip fakiiltelerindeki tecriibelerinden
yola gikilarak, tip egitiminin temel kapsamina yonelik giincel bir degerlendirme yapilmasi amaglanmugtir.
Bu ¢alismanin devaminda yapilacak yeni aragtirmalarla tip fakiiltesi kurulumuna ait tecriibelerin tamaminin
paylasilmas1 hedeflenmektedir.

Anahtar Kelimeler: Tip egitimi, Tiirkiye, egitim kapsamu.
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GIRIS

Tip egitimi, stiresinin uzunlugu, miifredatinin yogunlugu,
klinik egitimin yarisini olusturan uygulamalar i¢in tam
tesekkiillii bir hastane gerektirmesi, gerekli olan asgari 6gretim
tiyesi say1sinin, gesitliliginin ve niteliginin diger tiim fakiilte ve
boliimlerden fazla olmasi, mezunlarinin bilgi, beceri, tutum
ve davranis olarak ¢ok iyi birer hekim ve bilim insan1 olarak
hazir olmasinin zarureti agilarindan hassas, farkli ve degerli
bir stire¢ yonetimidir. Tip fakiiltesi lisans egitiminin amaci
donanimli ve pratik tecriibesi, uygulama kapasitesi yeterli

birer pratisyen hekim yetistirmektir.

Tip egitimi, kokenlerinde; eski Misirdan, eski Yunana, Hint
medeniyetinden, Ortadogu medeniyetlerine kadar binlerce
onemli hekimin tecriibe ve bilgi aktarimini icermektedir.
Tarihsel siiregte, usta-girak iligkisi ile baglayan tip egitimi,
ogrencinin merkezde oldugu, egitici gozetiminde yapilan
uygulamalarla devam edegelmistir. Hekimlik, hikmetli bir
sanat icrasi olarak ifade edilebilir. Hikmet, bilmenin 6tesinde,
bilgiyi anlayarak oziimsemek ve bu sayede zor sartlarda
dogru hiikiim vermek olarak ifade edilebilir. Farkli bir ifade
ile insanin o6zlni, isleyisini, mahiyetini, tiim yapilarin,
fonksiyonlarini, normal isleyiste olusabilecek sorunlarini ve
¢oztimlerini bilmek hekimin hikmeti olarak tanimlanabilir.
Hekimligin tarihsel siiregte tizerinde durulan, insan1 ve kdinati
anlamaya, aciklamaya galisan bir filozof yonii bulunmaktadir.
Bir taraftan da hekim modern yaklagimla kanita dayali bir
bilim insani olarak nitelendirilebilir. Ideal hekim adayy;
tarihsel mirasini reddetmeden, meslek etigini, hikmeti, insana
faydali olmayt, usta-cirak iligkisini, sanat icrasini géz oniinde
bulunduran ve kanita dayali tani, tedavi i¢in modern egitim

metotlariyla hazirlanan bir profil ¢izmelidir.

Tip Fakiiltesine bagladigim ilk giinlerde ¢ok kiymetli
Dekanimiz, Prof. Dr. Faruk ERZENGIN’in halen kulagimda
kalan sozlerini sizlerle paylasarak tip egitiminin ciddiyetini ve
kapsamini anlatmak istiyorum:

°Cok zorlu bir sinavi ilk siralarda bagararak tilkemizin her
kosesinden fakiiltemize geldiniz. Isteyerek kaydoldugunuz
fakiiltemizde gegireceginiz unutulmaz yillar sonunda
hekimlik meslegi mensuplari arasina gireceksiniz. Ogretim
tiyeleri ve aragtirma gorevlilerimiz ile yakin olmaniz halinde,
onlari size yakin bilmeniz i¢in gereken her seyin var oldugunu
goreceksiniz. Uzun ve yorucu oldugu kadar zevkli bir egitim
sizleri beklemektedir. Ancak sizden dncekilerin basardiklarini
siz de bagsaracak ve her gecen giin mesleginize 1sinacaksiniz.
Tip egitimi ve hekimlik meslegini bir yasam bicimi olarak
se¢meniz tiim zorluklar1 yenmenizi saglayacaktir. Fakiiltemizle
biitiinlesmeniz, fakiiltemizi eviniz ve aileniz olarak bilmeniz
gerekir. Yillar cabuk gececek ve geride giizel anilarla dolu
bir 6grencilik yasami birakacaksiniz. Ogrenciliginiz ise

hi¢ bitmeyecek. Siirekli okumak, c¢alismak ve arastirmak

sayesinde yenilikleri izleyeceksiniz. Gurur ve mutluluk dolu
bir sekilde insanliga ve tilkemize hekimlik sanatini icra etme
gorevi sizleri beklemektedir” [1].

Boylesi uzun, kapsamli ve detayli bir egitim siirecinde
bagarili olmak ve hekimlik sanatini en iyi sekilde icra etmek
i¢in en temel sartin insan sevgisi oldugu unutulmamalidir.
Insan1 kosulsuz sevmek, insanlar arasinda ayrim yapmamak,
insana faydali olmak, tip egitiminde basarili olmanin en iyi
motivasyon kaynaklar1 olmaktadir.

Tibbin temel referanslar1 olan;

‘Once Zarar Verme, ‘Hastalik Yoktur, Hasta Vardir, ‘Tedaviden
Once Korumak Esastir!” ve ‘Bir insanin hayatin1 kurtaran,
biitiin insanlig1 kurtarmis gibidir’ geklindeki tim ifadeler,
hekim adaylarini, hekimligin tim temel bilgilerini en iyi
sekilde 6grenmek ve uygulamak tizere mecburi bir istikamete
sevk etmektedir. Egitimin bundan sonraki siirecinde,
egiticilere diisen gorev, modern tip egitimi anlayisini, tarihsel
tip egitimi misyonuyla birlestirerek, 6grencilere; yonlendirici,
bilgiye ulasmay1 ve bilgiyi kullanmay1 6gretici, aragtirmaya

sevk edici bir egitim motivasyonu kazandirmaktir.

Teorik bilgi yiikiiniin en ¢ok oldugu egitim siireglerinden
birisi olan tip iki temel segenekle &grenilebilir. “Yogun
bir ezber siireci veya etkin ve kalici1 mekanizma bilgisine
ulasmak’ olarak 6zetlenebilecek bu iki siire¢ giintimiizdeki tip
egitimine yon veren ayrimi olusturan énemli bir kose tagidir.
Mekanizma, metabolizma, normal yapilar, molekiiler isleyis
ve benzeri kavramlari etkin egitim yontemleriyle 6ziimseyen
bir hekim aday1 ezbere dayali olmayan, analitik yaklagimlarla
birbirinden ¢ok farkli oOzellikler tasiyan hastalara farkli
yaklagim ve tedaviler diisiinebilir.

Senaryolara bagli olarak gelisen probleme dayali 6grenme
ve gercek hasta semptomlarina bagl olarak gelisen goreve
dayali 6grenme gibi 6grencinin merkezde oldugu, egiticinin
sadece yonlendirdigi aktif 6grenme metotlarinin kullanilmasi
O0grenmenin 6grenilmesi ve bilgilerin kalic1 hale getirilmesi
agilarindan olduk¢a faydalidir. Ozel ¢aligma modiilleri
gelistirilerek, 6gretim {iyesinin organizesi ile &grencinin
bagimsiz ¢aligmay1 6grenmesi, bilimsel arastirma, metodoloji
ve sosyal sorumluluk ile gelisim gibi alanlarda sistematik
calismasi saglanmalidir. Bu tir interaktif egitim siiregleri
i¢in detayli kilavuz ve formlar olusturularak standardizasyon
saglanmalidir. Standardize simiile hasta kullanimi, klinik
kosullar1 disinda, klinik egitimi tamamlamak icin oldukga
kullanish ve faydali bir yontemdir. Tip egitiminin ilk ¢
yilinda klinik egitime hazirlik i¢in, gelismis bilgisayar destekli
simiilator ve maketler iizerinde temel hekimlik uygulamalar:
yapilmalidir. Elektronik egitim altyapilarinin kullanilmasi
biitiin bu farkli egitim tekniklerinin koordineli, standart,
kayith bigimde yuriitilmesi ve degerlendirilmesi igin
onerilebilir.

Turkish Journal of Health and Sport Volume:5 Issue:3 Dec 2024 I 47



Savas HB.

Basic Scope of Medical Education

Ayrica subjektif degerlendirme ve smav sistemleri yerine,
objektif, yapilandirilmis, standart, bilgi, beceri ve tutum
degisikliklerinin ayni anda ve tam olarak 6l¢tildigii; 6grenci
karnesi uygulamasi, nesnel yapilandirilmis klinik sinavlar
(Objective Structured Clinical Examination), klinik mantik
yiriitme sinavlart (CORE), soru bankas: olusturulmas: gibi
degerlendirme sistemlerinin kullanilmasi, 6grenme siireglerini
dogru ve etkin yonlendirmek i¢in faydali olacaktir [2-4].

Tip egitimine genel bakis;

2022 yilinda; Turkiyede 118 tip fakiiltesi ve 143 program
bulunmaktadir. Tip fakiltelerinin 97si devlet, 46’1 vakif
tniversitesi tip fakiiltesidir. Bahsi gecen 143 tip fakiiltesinde
toplam Ogrenci sayis1 112.058 ve dgretim iiyesi sayis1 17.494
olarak belirlenmistir [5]. Tip fakiltelerinin kontenjan
artiglarinin siireklilik arz etmesi sebebiyle altyapi, laboratuvar,
ekipman, maket, 6gretim iiyesi ve arastirma gorevlisi ihtiyaglar1
muhtemel kontenjan artiglarina goére planlanmalidir. Tip
fakiiltesi biinyesindeki organizasyon ii¢ bolim baskanlig
tizerinden gitmektedir. Temel Tip Bilimleri, Dahili Tip Bilimleri
ve Cerrahi Tip Bilimleri Bolim bagkanliklarina 40’tan fazla
anabilim dali ve bu anabilim dallarina bagl olarak 45 bilim
dali dahil edilebilmektedir. Ulusal ¢ekirdek egitim miifredat
(UCEP), Tirkiyede tip egitiminin asgari hedeflerini ve
cercevesini belirlemektedir. Alt1 yillik tip fakiiltesi egitiminde
UCEP dikkate alinmali, miifredatin en az %70t UCEP’in
tamamini kapsayacak sekilde diizenlenmelidir. Geriye kalan
miifredat kisminda, fakiiltenin egitim igerigini 6zgiinlestirecek,
fakiiltenin mevcut Ogretim iyeleri ve altyapr kosullariyla
uyumlu igerikler eklenebilir. UCEP’in mevcut halinde maalesef,
‘Temel Tip Bilimlerini tam olarak kapsayacak bir igerik
bulunmamaktadir. Stiregelen ¢aligmalarin devam ettirilmesi
ve 2026 yilinda yayinlanacak giincel UCEP kapsaminda Temel
Tip Bilimleri Bolimiine doniik hedef ve kapsamlarin detayl
tanimlanmasi sayesinde, Temel Tip Bilimlerine bagli anabilim
dallarinda ortak bir egitim standard1 yakalamak, miifredat1 bazi
detaylardan ve tekrarlardan arindirmak, daha hedefe doniik bir
temel t1p egitimi vermek miimkiin olabilir.

Tip Fakiltesinin lisans mezuniyeti dncesindeki egitim siireci
dort bolime ayrilabilir:

1) Temel Tip Bilimleri Egitimi:

Alt1 yillik tip fakiiltesi egitiminin yaklagik olarak ilk iki yili
agirlikli bicimde temel tip bilimleri egitiminden olugsmaktadir.
Ugtincii yil ise temel bilimlerle birlikte klinik bilimlere girisin
de yer aldig1 bir egitim siirecini icermektedir. Ugiincii yilin
yaklagik olarak yarisinin temel tip bilimleri egitimine ayrildig:
diigtiniiliirse, internlik donemi harig, bes yillik tip egitiminin, iki
buguk yillik siire olan yarisinin temel tip bilimleri egitiminden
olustugu goriilmektedir. Insan organizmasinin olusumu,
molekiiler, dokulari, normal

hiicresel yapisi, organlari,

fizyolojik ve biyokimyasal isleyisi, sistematik ve topografik

anatomisi gibi biitiin temel tip bilgileri bir¢ok anabilim dali
tarafindan uygulamali bir egitim siireciyle 6gretilmektedir.
Anatomi Anabilim Daly, Biyofizik Anabilim Dali, Biyoistatistik
Anabilim Daly, Fizyoloji Anabilim Dali, Histoloji ve Embriyoloji
Anabilim Dali, Tibbi Biyokimya Anabilim Dali, Tibbi Biyoloji
Anabilim Dali, Tibbi Mikrobiyoloji Anabilim Dali, Tip Egitimi
ve Bilisimi Anabilim Dali ve Tip Tarihi ve Etik Anabilim Dal1
ve bu anabilim dallarina bagli olan bilim dallarindan olusan
temel tip bilimleri bolimil egitim siireci tip egitiminin ve
aragtirmalarinin merkezinde bulunarak 6grencileri donanimli,
bilgili ve erdemli birer hekim olmaya hazirlamaktadir. Kanita
dayali tip kavramini 6ztimsemek, her donemde yeni arastirma
ve bilgilere ulagmak, bilgileri giincellemek ve arastiran, bilgi
tireten birer hekim olmak ancak temel tip bilimleri egitiminin
en iyi sekilde tamamlanmasi ve iizerine alinacak uygulamali bir
klinik egitimle miimkiin olabilir.

Tibbi Biyokimya Anabilim Dali ve Tibbi Mikrobiyoloji
Anabilim Dali her ne kadar temel tip bilimleri biinyesinde
bulunsalar da klinik i¢inde de onemli bir agirliga sahiptirler.
Tarihsel siiregte klinik unvani ile de isimlendiren bu iki
anabilim dali hastanelerin organizasyon ve isleyisinde tani
ve tedavi icin Onemli bilgiler sunan bir agirlik merkezini
olusturmaktadirlar. Hastane merkez laboratuvarlarinin
organizasyonu bu iki anabilim dal1 @izerinden yiirimektedir.
Tibbi Biyokimya Anabilim Dali, ilk ii¢ yil boyunca teorik
derslerinin ve uygulamalarinin devam etmesi ve dordiinc,
besinci egitim yillarindaki stajlarda dikey koridor kapsaminda
miifredata eklenebilen 6nemli klinik dersleriyle nerdeyse tip
fakiiltesi boyunca kesintisiz bir egitim siirecini yiirtitmektedir.
Hiicresel, dokusal ve sistematik metabolizma, kanin ve tim
biyolojik sivilarin iceriginin olgiilmesi, analizi, igerik yorumu,
organizmanin kusursuz isleyisi tamamen Tibbi Biyokimyanin
kapsamindadir. Ayricanormal metabolikisleyisin bozulmasinin
yol acabilecegi hastaliklar ise biyokimyanin klinik egitim

kismini olusturmaktadir.

Tip Tarihi ve Etik Anabilim Dalinda verilen egitimle
ogrencilere; tip biliminin tarihsel gelisimi, neden bir sanat
olarak kabul edildigi, etik ve kanuni ¢ercevesi ve meslek ahlaki
anlatilmaktadir. Tip Egitimi ve Bilisimi Anabilim Dali ve
Biyoistatistik Anabilim Dalinda verilen egitimler dgrencilere
bilgiye ulagmak, bilgiyi degerlendirmek ve 6grenmeyi devaml
hale getirmek i¢in temel donanimi sunmaktadir.

Anatomi Anabilim Dali, Biyofizik Anabilim Dali, Fizyoloji
Anabilim Dali, Histoloji ve Embriyoloji Anabilim Dali ve
Tibbi Biyoloji Anabilim Dali hep birlikte entegre olarak tip
egitiminin temel bilgilerini icerecek bicimde, insan bedeninin
normal yapisini ve isleyisini anlatmaktadirlar.

Temel tip bilimleri egitimi siirecinde; molekiilden hiicreye,
hiicreden dokuya, dokudan organa, organdan sisteme biitiin
organizma detayli bigimde incelenmektedir.
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Biyomarkerlar, genetik yap: ve mekanizmalar, hormonal ve
noronal entegre iist kontrol sistemleri, ilgili sinyal yolaklari
temel tip bilimleri egitiminde uygulamali olarak, mekanizma,
normalisleyis ve temel bozukluklariile birlikte 6gretilmektedir.
Entegre tip egitimi sayesinde, en kii¢iik birimden baslayarak,
insanin bitin yap: ve isleyisi multidisipliner bir yaklagimla
ve biitlin anabilim dallarinin koordinasyonuyla, hep birlikte
ogretilmektedir.

Ogrencilerin eksiksiz bir sekilde temel tip bilimleri egitimi
almast igin, glincel bir miifredat, etkin ve interaktif ders isleme
imkanlari, donaniml laboratuvarlar, yeterli 6gretim iiyesi ve
asistan varligiyla mtimkiin olabilecek az sayida kisiden olusan
uygulama gruplary, interaktif 6grenci pratikleri, gorsel, sematik
ve agiklamali kaynak eserler, gorsel 6grenmeyi saglayabilecek
kurgulara imkan veren simiilasyon donanimlar1 gereklidir.
Fizyoloji ve Biyofizik gibi dersler igin elektronik destekli
uygulama setlerinin, Tibbi Biyokimya ve Tibbi Mikrobiyoloji
dersleri i¢in kapsamli alt yap1 ve analitik 6l¢tim sistemlerinin,
Tibbi Biyoloji ve Histoloji ve Embriyoloji dersleri i¢in gorselligi
iist seviyede tutulmus mikroskopi laboratuvarlarinin varlig
nitelikli uygulamali egitim adina sarttir.

Temel tip bilimlerinde eksiksiz bir egitim i¢in; invivo ve invitro
arastirmalardakullanilan, deneyhayvanilaboratuvarlari, hiicre
kiltird ve kok hiicre laboratuvarlar: ve klinik arastirmalarin
yapildig1 tam tesekkiillii saglik kuruluglarinin varligi, Hayvan
Deneyleri Yerel Etik Kurulu ve Klinik Arastirmalar Etik
Kurulunun isler halde bulunmalar1 zaruret arz etmektedir.
Ancak, yeterli arastirma imkéni, arastirma laboratuvarlari,
arastirma gorevlisi, bilgi tiretimi ve deneysel arastirmasi olan
bir temel tip bilimleri bolimii yapisi sayesinde uygulamali
ve kalici bir egitim siireci miimkiin olabilir. Tip fakiiltesi
Ogrencileri, insanin yapisini ve isleyisini 6grenme, anlama
ve bilgileri birbirine baglama donemi olan temel tip bilimleri
egitimi sonunda, hastaliklar1 anlamaya, ¢ézmeye ve tam
ogrenmeye hazir hale geleceklerdir. Temel tip bilimlerinde
yer alan derslerin kapsaminin fakiilteler arasinda gosterdigi
major farklhiliklar gozden gegirilmeli ve ortalama ihtiyaglar
goz Ontine alinarak, derslerin kapsami ve siiresi standardize
edilmelidir.

2) Dahili Tip Bilimleri Egitimi:

Insan viicudundaki hastaliga yol acabilecek her tiirli isleyis
bozukluklarinin tanisinin, tedavisinin ve takibinin ameliyat
icermeden yapildig1 anabilim dallarini barindiran tip bolimi;
Dabhili Tip Bilimleridir. Yaklasik 20 anabilim dali ve 6zellikle
¢ Hastaliklar1 ve Cocuk Saghgi ve Hastaliklari anabilim
dallarina bagli olanlar basta olmak tizere 20'den fazla bilim dali
ile klinik tan1 ve tedavide ¢ok 6nemli bir konuma sahip olan
Dabhili Tip Bilimleri Bolimd, tip egitiminde kritik 6nemdedir.
Dabhili Tip Bilimleri Boliimii; Acil Tip Anabilim Dali, Adli Tip
Anabilim Dali, Aile Hekimligi Anabilim Dali, Cocuk ve Ergen
Ruh Sagligi ve Hastaliklar1 Anabilim Dali, Cocuk Saglig:

ve Hastaliklar1 Anabilim Dali, Deri ve Ziithrevi Hastaliklar
Anabilim Dali, Fiziksel Tip ve Rehabilitasyon Anabilim Dall,
Enfeksiyon Hastaliklar1 ve Klinik Mikrobiyoloji Anabilim
Dali, Gogis Hastaliklar1 Anabilim Dali, Halk Sagligi Anabilim
Dali, I¢ Hastaliklar1 Anabilim Dali, Kardiyoloji Anabilim
Dali, Noroloji Anabilim Dali, Niikleer Tip Anabilim Dals,
Radyasyon Onkolojisi Anabilim Dali, Radyoloji Anabilim
Dali, Ruh Saglig1 ve Hastaliklar1 Anabilim Dali, Spor Hekimligi
Anabilim Dali, Tibbi Farmakoloji Anabilim Dali ve Tibbi
Genetik Anabilim Dali biinyesinde ¢ok 6nemli ve kapsamli bir
miifredat: hem teorik derslerle, hem vaka ve probleme dayali
ogretimlerle, farkli interaktif 6grenme ve sinav teknikleriyle,
hem de klinik uygulamalarla egitim vermektedir. Simiile ve
standart hasta kullanimi nitelikli klinik egitimi tamamlamak
i¢in ¢ok faydali olmaktadir. Acilden, yogun bakim birimlerine,
geriatri ve palyatif tedaviden, as1, saglam ¢ocuk gibi koruyucu
hekimlik birimlerine kadar, tibbin her asamasinda dahili tip
bilimleri egitiminin konumu 6nemlidir. Biitiin bu dersler ve
uygulamali egitimleri, agirlikli olarak, ti¢lincti siifin yarisi
ve dordiincii-besinci siuiftaki staj siiresi boyunca Cerrahi Tip
Bilimleri Boliimii anabilim dallar1 ile birlikte verilmektedir.
Boylelikle iki buguk yillik klinik egitimin yarisini1 Dahili Tip
Bilimleri Bolimii olusturmaktadir. Bir buguk yildan daha kisa
bir stirede bu kadar farkli ve genis kapsamli anabilim dalinin
detayll bir egitiminden ziyade, pratisyen hekime yetecek
olctide, temel bilgi ve beceriyle donanmasini saglayacak
kapsamda bir egitim miifredat: 6n plana ¢ikmaktadir.

3) Cerrahi Tip Bilimleri Egitimi:

Cerrahi Tip Bilimleri Bolimi binyesinde yer alan 14
civarinda anabilim dali blinyesinde, hastaliklarin iyilesme
streci icin ameliyat gerekliligini teshis edebilen ve gerekli
yapabilen
egitimleri verilmektedir. Maket, kadavra, simulatorler ve
klinik ortamda yapilan hasta uygulamalari tzerinde verilen
cerrahi egitimler hekimi cerrahi bilgi ve beceri ile donatmak
icin yetistirmektedir. Agiz, Yiiz ve Cene Cerrahisi Anabilim
Dali, Anesteziyoloji ve Reanimasyon Anabilim Dali, Beyin ve
Sinir Cerrahisi Anabilim Dali, Cocuk Cerrahisi Anabilim Dali,
Genel Cerrahi Anabilim Dali, G6gus Cerrahisi Anabilim Dal,
GOz Hastaliklari Anabilim Dali, Kadin Hastaliklari ve Dogum
Anabilim Dali, Kulak, Burun, Bogaz Hastaliklari Anabilim
Dali, Kalp ve Damar Cerrahisi Anabilim Dali, Ortopedi ve
Travmatoloji Anabilim Dali, Plastik, Rekonstriiktif ve Estetik
Cerrahi Anabilim Dali, Tibbi Patoloji Anabilim Dali ve Uroloji
Anabilim Dali olmak tzere 14 anabilim dali ve bu anabilim

ameliyati anabilim  dallarinin  uygulamali

dallarina bagli ¢ok sayida bilim dalinda hekimlerin her
tirlu cerrahi tedaviyi temel diizeyde 6grenmesini iceren
bir mifredat islenmektedir. Biitlin bu dersler ve uygulamali
egitimleri, agirlikh olarak, G¢linci sinifin yarisi ve dordiinci-
besinci siniftaki staj siiresi boyunca Dahili Tip Bilimleri
Bolim anabilim dallari ile birlikte verilmektedir. Boylelikle
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iki bucuk yilhk klinik egitimin yarisini Cerrahi Tip Bilimleri
Bolimu olusturmaktadir. Bir bucuk yildan daha kisa bir
stirede bu kadar farkli ve genis kapsaml anabilim dalinin
detayl bir egitiminden ziyade, pratisyen hekime yetecek
Olciide, temel bilgi ve beceriyle donanmasini saglayacak
kapsamda bir egitim mufredati 6n plana ¢ikmaktadir. Hem
Dahili hem de Cerrahi Tip Bilimleri bélimlerinin egitimi igin;
ilgili tim anabilim ve bilim dallarinda yeterli sayi ve nitelikte
O0gretim Uyesinin bulunmasi, uzmanhk egitimi verilmesi
suretiyle yeterli asistan bulunmasi, hasta cesitliligi ve
yeterli klinik uygulama icin, Gst basamak nitelikli tedavilerin
yapildigi, cevresinden kritik ve 6zellikli hasta sevklerini alan
konumda, tam tesekkdlli bir hastanenin varligi sarttir. Ayrica
maket, similator, vaka sunumlari, probleme dayali 6gretim
ve benzeri tim interaktif 6grenme ve sinav yontemleri en
iyi sekilde kullanilmalidir. Klinik icinde; derslikler, amfiler
ve seminer salonlarinin varhgi saglanarak yerinde egitim
imkani bulunmalidir. Simule ve standart hasta kullanimi
nitelikli  klinik egitimi icin ¢cok faydali
olmaktadir. Gorsel egitim kitaplarinin, atlaslarin ve benzeri
ogretici temel kaynaklarin 6grenci kullanimina acik bicimde
bulundurulmasi klinik egitimin basarisini arttiran 6nemli bir
unsur olarak karsimiza ¢itkmaktadir.

tamamlamak

4) internlik Egitimi:

Tip fakiiltesinin son bir yilinda verilen internlik egitimin amaci,
tip fakiiltesi 6grencilerinin, ilk bes yilda &grendikleri tiim
tibbi bilgi, beceri ve tutumlari, saglik hizmeti sunulan klinik
alanlarda en iyi sekilde sunabilmeleridir. {lgili bolim gretim
ityelerinin sorumlulugunda ve esliginde gergeklestirilen intern
egitimi, klinik egitimin devamidir. Bu siirecte hekim adaylar:
bagimsiz diisiinmeyi, tan1 ve tedavi yonlendirmeyi 6gretim
iyesi yonlendirmesi ve kontroliinde deneyimleyerek hasta
tedavi etmeye hazir hale gelirler. Ogrencilikle hekimlik arasinda
yer alan ve kapsami ¢ok net olarak belirlenmesi gereken
‘internlik’ donemi tip egitiminin sekillendigi, pratik yonden
tip sanatinin uygulamasinin gozlendigi 6nemli bir egitim
donemidir. Bu dénemdeki egitimde ana sorumluluk; Dahili
Tip Bilimleri ve Cerrahi Tip Bilimleri boliimiine bagh bulunan
anabilim dallarindadir. Segmeli stajlar kapsaminda, 6grenciler
kismi olarak temel tip bilimleri ile ilgili bir donem gegirebilse
de internlik esas olarak klinik anabilim dallarini ilgilendiren
bir egitim siirecidir. Internlik egitiminde, rotasyon yapilan ilgili
anabilim ve bilim dallarinda yeterli sayida ve nitelikte 6gretim
iiyesi ve arastirma gorevlisinin bulunmasi, klinik isleyislerinin
sorunsuz yuriimesi, hasta ¢esitliliginin ve yogunlugunun yeterli
diizeyde olmasi gereklidir. Ayrica klinik yonden tam donanimli,
egitim ve arastirma igin gerekli alt yapis1 kurulmus bir hastane
ortami da internlik egitiminde bagar1 i¢in sarttir. Intern karnesi
uygulamasi, yeterlik standartlarinin belirlenmesi ve takibi
verilecek egitimin etkinligi i¢in énemlidir.

Tip egitiminde kalite ve akreditasyon siiregleri standart

yaklastmi ve kayit altina alma gereksinimini ortaya
¢ikarmaktadir. Her ne kadar Onceleri kiiresel bir standart
olusturma amaci olsa da glintimiizde tip egitimi i¢in kiiresel
ve yerel standartlarin olusturulmas: daha 6nem kazanmugtir.
Bolgesel degisiklik, ozellik ve ihtiyacglarin yerel standartlara
yansitilmas1 amaglanmistir. Diinya Tip Egitimi Federasyonu
(WFME)nun 2020 Revizyonuyla yaymnlanan son ‘Temel
Tip Egitimi Kalite Gelisimine Yonelik Kiiresel Standartlar’
Rehberinde yerel tip egitimi standartlarinin belirlenmesinin
onemi 6zellikle vurgulanmigtir. Béylelikle tip egitiminde temel
miifredat yaklasimi, egitim modeli, sinav sistemi, vizyon ve
misyonlar her fakiiltenin kendisine 6zgiin olarak belirlenebilir

[6].

Tip egitiminde basar i¢in gerekli olan; Altyap: ve donanim,
kurucu idari ekip ve gorev paylagimyi, nitelikli ve yeterli egitim
kadrosu ve egitim 6nceliklerinin belirlenmesi, bina ve alt yap1
gereklilikleri, teknik altyapi, idari personeller, kiitiiphane,
basili ve elektronik kaynak gerekliligi, laboratuvarlar, temel
laboratuvar ve egitim donanimlari, asgari sarf malzemeler ve
benzeri alt yapi ihtiyaglar: biitiin detaylari ile ayr1 bir ¢aligma
konusu olarak dnerilebilir.

Tip egitiminin temelini olusturan; miifredat, mevzuat
caligmalari, elektronik egitim altyapilari, hastane is birligi, sarf
malzeme ihtiyaglari, ulusal ¢ekirdek egitim miifredat: (UCEP)
kapsaminin benimsenmesi ve gelistirilmesi, akreditasyon
stirecinin igletilmesi, kalite stiregleri, Bologna uyumlulugu,
ders igeriklerinin ve kapsaminin tip egitiminin gerekliliklerine
uygun bicimde gilincel tutulmasi, kredilendirmede AKTS
sisteminin kullanilmasi, ders iceriklerinde yatay ve dikey
koridorlarin, sosyal ve beseri bilimler konularinin, se¢meli
derslerin yeterli diizeyde olmasi gibi baghiklar ayr1 bir ¢calisma

konusu olarak onerilebilir.

Ayrica tip egitiminin gelistiricisi ve tamamlayicis1 olan;
Mezuniyet sonrasi egitim, lisanstistii egitim, uzmanlik egitimi,
gelecek planlamasi, tanitim ¢aligmalari, kurumsal web sitesi
igerigi, etik kurullar, bilimsel dergiler ve diger yayinlar, bilimsel
kongre sempozyum calistay, bilimsel kurs diizenlenmeleri gibi
fakiiltenin kurulum siirecinde planlanmasi ve kurulumun
hemen sonrasinda agsamali olarak icraata gecirilmesi gereken

biitiin stiregler de ayr1 bir ¢calisma konusu olarak 6nerilebilir.
SONUC

YOK tarafindan belirlenen ve yayinlanan; ‘Tip Programlarinda
Egitime Baglanmasi ve Egitimin Siirdiiriilmesi Igin Asgari
Kosullar’ iyi bir sekilde incelenmeli, buradaki sartlarin asgari
oldugu ve egitime baslamak i¢in 6n kosul kabul edilmesi
gerektigi, bu temel sartlarin tizerine, ileri bir egitim misyonu
ve vizyonu ile modern tip egitimi vermeye doniik daha yiiksek
kriterlerin belirlenmesinin nitelikli tip egitimi i¢in sart oldugu
unutulmamalidir.
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UCEP tip egitiminin temel gercevesini olusturmali fakat ayni
zamanda verilen tip egitiminin kapsami Avrupa Birligi basta
olmak {izere uluslararasi standartlara, 6grenci ve Ogretim
tiyesi hareketliligine uygun olmalidir. Diinya Tip Egitimi
Federasyonu'nun ve Avrupa Tip Egitimi Birligimin kilavuz ve
standartlar1 takip edilerek, kilavuzlardaki elektronik tabanl
egitim, elektronik tabanli denetimli sinav teknikleri, tip
egitiminin ¢iktilarnin degerlendirilmesi, interaktif egitim
metotlar;, 6grenci merkezli egitim metotlar;, 6grenmeyi
ogrenme ve siirekli mesleki gelisim benzeri tiim kavramlarin
incelenerek, fakiiltenin sartlarma uygun bicimde, tip
egitiminin kapsamina adapte edilmelidir. UCEP bir an 6nce
Temel Tip Bilimlerini tamamen kapsayacak ve standardize
edecek sekilde giincellenmelidir. Tip fakiiltesi kurulumunda,
lisans egitiminin amacimin donanimli ve pratik tecriibesi,
uygulama kapasitesi yeterli pratisyen hekim yetistirmek
oldugu dustntlerek gerekli seviyede planlama ve hazirliklar
yapilmali, uygun bir ekiple yola ¢ikilmalidir.
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Abstract

Background: With the developments in science and technology, exposure to electromagnetic waves (EMW)
has been increasing in every aspect of life.

Objectives: This study aimed to investigate the effects of EMW emitted by mobile phones on oxidant and
antioxidant levels in the kidney tissues of rats.

Methods: In this study, 12 male Wistar Albino rats were used. Rats were divided into two groups; 1) Control (C),
2) EMW. Rats were exposed to EMW for 60 min /day, 5 days/ week for 8 weeks. At the end of the experiment
malondialdehyde (MDA), glutathione (GSH), and nitric oxide (NO) levels, as indicators of oxydant stress on
the kidney tissues, were investigated. Results were compared with one-way ANOVA followed by post hoc
Tukey tests. Values of p<0.05 were accepted as significant.

Results: Compared to the control group, there was an increase in MDA and NOx levels of the EMW group and
a decrease in GSH levels (p<0.05).

Conclusions: While exposure to EMW prominently increased oxidative stress on kidney tissues, it decreased
the level of antioxidant.

Keywords: Electromagnetic waves, rat, oxidative stress, kidney.

Ozet

Giris: Bilim ve teknolojideki gelismelerle birlikte yasamin her alaninda elektromanyetik dalgalara (EMW)
maruz kalma orani artmaktadur.

Amag: Calismada cep telefonlarinin yaydigi EMW nin siganlarin bobrek dokularindaki oksidan ve antioksidan
diizeylerine etkilerinin aragtirilmasi amaglandi.

Yontemler: Calismada 12 adet erkek Wistar Albino sigan kullanildi. Siganlar iki gruba ayrildy; 1) Kontrol (C),
2) EMW. Siganlar 8 hafta boyunca haftada 5 giin, 60 dakika/giin siireyle EMW’ye maruz birakildi. Deney
sonunda bobrek dokularindaki oksidan stresin gostergesi olan malondialdehit (MDA), glutatyon (GSH) ve
toplam nitrik oksit (NOx) diizeyleri arastirildi. Sonuglar tek yonlit ANOVA ve ardindan post hoc Tukey testleri
ile karsilastirildi. p<0,05 degerleri anlamli kabul edildi.

Bulgular: Kontrol grubu ile kargilastirldiginda EMW grubunun MDA ve NOx diizeylerinde artis, GSH
diizeylerinde ise azalma oldugu goriildii (p<0.05).

Sonu¢: EMW’ye maruz kalma, bébrek dokularinda oksidatif stresi belirgin sekilde artirirken, antioksidan
diizeyini azaltt1.

Anahtar kelimeler: Elektromanyetik dalgalar, sigan, oksidatif stres, bobrek.

Cite this article: Kuzay D. Effect of Electromagnetic Waves Emitted By Mobile Phones On Oxidative Stress In Renal Tissue Of Rats. Turk
J Health S. 2024;5:3:X-X. http://dx.doi.org/10.29228/tjhealthsport.77596
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INTRODUCTION

The electromagnetic waves (EMW) emitted by commonly
used mobile phones are reported to have effects on many
tissues [1]. We are surrounded by artificial EMW from radio,
TV, microwave relay, and so on. EMW exposure causes
that there an increase in TBARS levels and a decrease in
superoxide dismutase (SOD), catalase (CAT), glutathione
peroxidase (GPx) and reduced glutathione (GSH) levels in
live tissue systems. It has been shown that radiation increases
oxidative stress in the brain, heart, blood and testicles, and
adversely affects the nervous, circulatory and reproductive
systems [2-4]. Excessive ROS production, which increase the
oxidant level, lead to cellular oxidative stress, and evoke lipid
peroxidation, protein oxidation, and depletion of antioxidant
elements, causes destructive effects of radiation on biological
system to a large extent [5]. Kidneys filter 20% of the whole
blood in the body in one minute; therefore, it has a high risk of
being affected by the harmful substance [6]. Previous studies
have shown that kidneys are highly sensitive to radiation.
Compared to other organs, kidneys absorb more radiation
emitted from the cell phone carried on the belt. It has been
reported that EMW emitted by cell phones cause glomerular
damage, dilation, and impairment in Bowmans capsule,
tubular injury, and inflammatory cell infiltration on kidney
tissues [6-8]. In this study, we aimed at investigating the effect
of EMW on oxidative stress on the kidney tissues of rats.

MATERIALS AND METHODS
Experimental design

Adult male Wistar rats weighing between 230 and 270 g
were attained from Kirsehir Animal Experiments Local
Ethics Committee at its meeting dated 07/03/2024 with the
number 68429034/10. Twelve male rats were randomized
into two groups (six rats per group). The Control (C) group
was not exposed to anything. The EMW rats in the second
group were exposed to EMW of a talking mobile phone for
60 minutes/day, 5 days a week for 8 weeks. The rats were
stored in polyethylene cages in a well-ventilated room at 21
+ 2 °C with a 12:12-hour light-dark cycle and were allowed to
have access to water and food during the study. Each rat was
sacrificed by taking blood from their hearts under anesthesia
with intramuscular Rompun (5mg/kg) + Ketamine (45mg/kg)
after 3 months. Kidneys of the rats were removed and placed
into liquid nitrogen at -80K C until the analysis.

Exposure system

Rats were exposed to EMW emitted by a DSC 1800 carrier
frequency mobile phone with the highest SAR value of 1.79
W/kg [1].

Biochemical studies on kidney tissue

Lipid peroxidation of the tissue was measured by quantifying

the development of thiobarbituric acid reactive substances
(TBARS) [9]. NOx levels of the tissue were gathered from Elisa
reader via vanadium chloride (VCI3)/Griess assay [10]. GSH
levels of the tissue were obtained by Ellman method through

some modifications [11].

Statistical analysis

All data are expressed as the mean + standard deviation (SD).
Data were analyzed by using Statistical Package for Social
Sciences 29.0 software program. Since the variables were
p>0.05 according to the normality test result, the Independent
T test, a parametric test, was used. For the compared groups,
p<0.05 was considered statistically significant.

RESULTS
MDA and NOx levels of EMW group was observed to

increase comparing to the control group (p<0.01). GSH levels
decreased in EMW group compared to the control group
(p<0.05). Results are presented in Table 1 and 2.

DISCUSSION

In this study, EMW exposure for 60 min/day, 5 days/week for
eight weeks resulted in an increase in MDA and NOx levels
and a decrease in GSH levels on kidney tissues of rats. Our
findings are consistent with the findings of the previous studies
on radiation exposure. For example, exposure of 2.45 GHz
RFR for one hour a day for 21 days increased thiol groups,
SOD, CAT and GPx levels and decreased MDA levels on the
kidney tissue. A medium level increase in ROS increased
enzyme activity while high level decreased antioxidant
enzymes [12]. Exposure of 900 MHz EMF for one hour
a day for 60 days caused an increase in MDA levels. While
total oxidant status (TOS) and oxidative stress index (OSI)
decreased, total antioxidant status (TAS) increased. The study
reported that radiation exposure did not cause oxidative stress
which is high enough to decrease antioxidant responses, and
the existing oxidative stress may have been decreased by the
antioxidant system [13]. Turedi et al. concluded that 900 MHz
EMF exposure on postnatal 22nd and 59th days resulted in an
increase in MDA and SOD levels on the kidney tissues of rats,
while causing a decrease in CAT and GSH levels [6]. There
are studies on the effects of gamma radiation in the literature.
Researchers noted that as a result of the interaction between
polyunsaturated fatty acids of y-irradiation at an acute single
dose level of 8 Gray in cell membrane and hydroxyl groups
that occurred with water radiolysis, MDA levels increased on
the tissue. Moreover, y-irradiation was reported to increase
NOx levels on the tissue by activating iNOS. It was reported
that in order to detoxify free radicals that occur as a result
of radiation exposure, antioxidant system on the tissue was
used, thus radiation exposure decreased GSH levels on the
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tissue and ascending free radicals on the tissue denatured
and deneutralized enzymes such as SOD and CAT [14]. With
single dose 6.5 Gy Gama radiation exposure, MDA, Nitrite and
GSH levels increased on the kidney tissue while SOD levels
decreased. As a response to increased ROS on the tissue, GSH
levels increased, SOD was responsible for cleaning oxygen free
radicals and while the amount of free radicals increased, the
amount of SOD decreased [15].

CONCLUSIONS

In the current study, EMW exposure caused an increase in
oxidative stress and a decrease in antioxidant level in rats.
While this study has the advantage in the literature that there
are few studies examining the effects of EMW on kidney tissue,
it has a disadvantage because more detailed molecular and
biochemical parameters cannot be examined. Therefore, we
plan to examine the effects of EMW on kidney tissue with more

molecular and biochemical parameters in our next studies.
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Table 1. Descriptive statistics. Means £ SD values of MDA, NOx and GSH levels in kidney

tissue of control and EMW groups

Groups MDA Levels | NOx Levels | GSH Levels
(nmol/g) (umol/g) (nmol/g)

Control (n=6) 31501 114+0.6 2.9+0.8

EMW (n=6) 522£02 14.7+1.1 1.7+0.2

Table 2. Comparison of MDA, NOx and GSH levels of control and EMW groups

Parameters Control EMW p
(u=6) (=6)

MDA Levels 3,15+0,1 522402 0.001"

(nmol/g)

NOx Levels 11,4+06 147+1,1 0.005*

(umol/g)

GSH Levels 2,940.8 1,720,2 0.045°

(nmol/g)

#p<0.05 **p<0.01
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Abstract

Objective: The aim of this study; To evaluate the relationship between body composition, lower extremity
strength, balance and functional mobility in wrestlers.

Materials and Method: Seventy-eight freestyle male wrestlers, aged 19-23, without any health problems or
sports injuries, who were licensed by the Turkish Wrestling Federation and trained at least four days a week,
voluntarily participated in the study. Measurements of the study were taken in Antalya and Erzurum during the
competition period of the athletes in April and October. Height, weight and skinfold thickness (biceps, triceps,
subscapula and suprailiac) measurements were made to determine the body composition of the wrestlers. In
addition, dynamometer for lower extremity strength, Y-balance test for balance and Functional Movement
Analysis (FMS) test battery for functional movement analysis were applied. IBM SPSS 25 statistical package
program was used for statistical analysis. Pearson Correlation test was performed for descriptive statistics of
the data and for all parameters with normal distribution. Significance level was accepted as p<0.05.

Results: According to the findings obtained from the study; body composition and functional movement
analysis and balance and functional movement analysis were found to be associated with balance in wrestlers.
(p<0.05).

Conclusion: As a result, the relationship between body mass index, functional movement analysis and balance
in wrestlers will shed light on many trainers and athletes and will contribute to the field scientifically.

Keywords: Wrestling, balance, mobility.
Ozet

Amag: Bu galismanin amaci; Giiresgilerde viicut kompozisyonu, alt ekstremite kuvveti, denge ve fonksiyonel
mobilite arasindaki iligkiyi degerlendirmek.

Yontemler: Arastirmaya, Tiirkiye Giires Federasyonundan lisansls, haftada en az dort giin antrenman yapan,
herhangi bir saglik sorunu ve spor sakatlig1 olmayan, yaslar1 19-23 arasinda degisen 78 serbest stil giiresgisi
goniilla olarak katilmustir. Giiresgilerin viicut kompozisyonunu belirlemek amaciyla boy, kilo ve deri kivrim
kalinliklar1 (biceps, triceps, subscapula ve suprailiac) 6l¢timleri yapildi. Ayrica alt ekstremite kuvveti igin
dinamometre, denge i¢in Y-denge testi ve fonksiyonel hareket analizi i¢in Fonksiyonel Hareket Analizi (FMS)
test bataryasi uygulandu. Istatistiksel analiz igin IBM SPSS 25 istatistik paket programi kullanildi. Verilerin
tanimlayicr istatistikleri ve normal dagilim gosteren tiim parametreler igin Pearson Korelasyon testi yapildi.
Anlamlilik diizeyi p<0,05 olarak kabul edildi.

Bulgular: Aragtirmadan elde edilen bulgulara gore; giirescilerde viicut kompozisyonu ve fonksiyonel hareket
analizi ile denge ve fonksiyonel hareket analizinin denge ile iliskili oldugu bulunmustur. (p<0.05).

Sonug: Giireggilerde viicut kitle indeksi, fonksiyonel hareket analizi ve denge arasindaki iliski birgok antrenér
ve sporcuya 151k tutacak ve bilimsel agidan alana katk: saglayacaktir.

Anahtar Kelimeler: Giires, denge, hareketlilik.

Cite this article: Kale R, Nalbant O. Evaluation of The Relationship Between Body Composition, Lower Extremity Strength, Balance and
Functional Mobility for Wrestlers. Turk J Health S. 2024;5:3:X-X. http://dx.doi.org/10.29228/tjhealthsport.76992
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INTRODUCTION

Wrestling is the oldest and most popular individual combat
sport performed by two athletes on different grounds under
certain rules without using any material or tools [1], and
although its purpose and rules have changed over time,
these features were preserved [2]. In order to be successful,
wrestlers are required to have high levels of physical fitness
and condition. In addition, the anaerobic energy system is
predominantly utilized in wrestling as it is a branch where
performance is exhibited by quick actions in a limited amount
of time [3].

Wrestling is a sport that requires high-intensity physical
and technical training. In wrestling training programs,
athletes usually apply practice sessions that include repeated
movements over a certain period of time. Such training
strategies aim to develop the wrestlers’ capacity to effectively
perform multiple technical movements in competitions in a
short period of time. This approach is considered as a strategy
to optimize the performance of wrestlers by increasing the
success rate of techniques. It is expected that such training
will contribute to more effective and efficient performance
in competitions by increasing the technical competence and

application speed of wrestlers[4].

In the literature, various studies on the injury and health
problems of wrestlers [5 - 9] as well as success and anxiety
factors [10] are found. In addition to these, it was also observed
that there are studies on the evaluation of performance factors
such as anaerobic performance and body composition as well
as anthropometric evaluations and balance and functional
movement analyses for wrestlers [11 - 19].

Miller etal. (2006) emphasized that correctly assessing athletes’
muscle strength is important in developing appropriate
training programs, increasing performance, preventing
injuries due to muscle weakness, and creating effective
programs for the treatment of injuries [20]. They also stated
that athletes should be analyzed in detail in order to maximize
their physical performance. Based on this, it is important to
evaluate body composition, lower extremity strength, balance,
and movement criteria, which are important components
of the sport of wrestling, and to examine the relationships
between them. Body composition is a critical factor that
affects wrestlers’ performance by determining their suitability
for competition weights and body fat ratios, especially in
wrestling, which is a weight-based sport. It is known that
athletes with appropriate weights and ideal body fat ratios
have higher performances. On the other hand, lower extremity
strength, together with balance, plays an important role in
wrestling in terms of maintaining a solid stance, applying
effective pressure to the opponent, and countering attacks
from the opponent. Therefore, optimizing lower extremity

strength and balance skills increases the performance of
wrestlers while also reducing the risk of injury. Therefore,
detailed analysis of these components can contribute to the
development of athletes’ technical and physical capacities. In
addition, muscle strength, flexibility, endurance, coordination,
balance and movement efficiency are the components of
functional movement required to increase performance and
develop sports-related skills. These components play a critical
role in providing effective and efficient functional movement.
In a complex branch such as wrestling, which includes many
physical and mental parameters, the evaluation of functional

movements is very important [16].

In the light of general information, no study examining the
relationship between body composition, lower extremity
strength, balance and functional mobility in wrestlers was
found in the searches made with relevant keywords in
Google Scholar, Medline, Pubmed, Science Direct, Scopus,
SPORTDiscus and Web of Science databases between 2000-
2022.

However, in contrast to many of the previous studies, the
present study aims to evaluate the relationship between body
composition, lower extremity strength, balance and functional
mobility in freestyle wrestlers.

METHODS

The study included 78 athletes between the ages of 19-23 who
were expected to perform at a high level according to the long-
term athlete development model [21]. Freestyle male wrestlers
who have been involved in this sport for at least 4 years, have
no health problems or sports injuries, are licensed by the
Turkish Wrestling Federation, and train at least four days a
week participated in the study voluntarily.

The study protocol was approved by the Alanya Alaaddin
Keykubat University Rectorate Health Sciences Research
and Publication Ethics Committee with the decision dated
28.04.2021 and numbered 05. Measurements were carried out
in Antalya and Erzurum in April and October. A meeting was
conducted with club managers, trainers and athletes the day
before the measurements, a presentation was given regarding
the study and the necessary consents were obtained. Prior to
the measurements, the athletes were provided with detailed
information regarding the tests and signed an informed
consent form. Individuals who were unable to take part in
all of the measurements, who felt unwell and who wanted to
voluntarily withdraw were excluded from the study.

Height and weight measurements were performed to
determine the body composition of the athletes. The body
mass indexes were calculated using the formula BMI: Weight
(kg) / (Height (m))2 [22]. Additionally, to calculate body fat
percentage, skinfold thickness measurements were taken from
the biceps, triceps, subscapularis and suprailiac areas. Body
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fat percentage was calculated by inserting the data obtained
in the Siri formula (% Fat = (4.95/BF-4.5) x 100) [23]. An
analog back-leg dynamometer was used in the determination
of lower extremity strength [24]. The Y-balance test was used
to measure the balance parameters of the wrestlers. In the
Y-balance test, the wrestlers were asked to reach in an anterior,
135° posteromedial and 135° posterolateral position using
one leg on a custom-designed platform. In order to determine
the normalized and composite score of each participant, the
leg length in centimeters was measured and recorded in the
supine position from the anterior superior iliac point to the
distal section of the medial malleolus. In order to obtain the
normalized score, the formula NS= (Best reach distance /
Extremity length) x100 was used. The formula given below was
used for the composite score for both directions [25].

(Anterior + Posteromedial + Posterolateral)

x 100

(3 x Lower extremity length)

Additionally, the Functional Movement Screen (FMS) test
battery consisting of a maximum score of 21 from seven
different moves involving deep squat, hurdle step, in-line lunge,
shoulder mobility, active straight-leg raise, trunk stability push-
up and rotary stability was used for the functional movement
analysis [26]

The IBM SPSS 25 Statistics package program was used for the
statistical analyses and calculations. The statistical significance
level was taken as p<0.05 and p<0.001. The mean, standard
deviation, median, minimum, and maximum values of the
measurement results were recorded. The Shapiro-Wilk test
was used to test the distribution normality of the athletes’
data variables. After the variables were found to be normally
distributed, the Pearson correlation analysis was carried out to
determine the relationship between the variables.

« »

In Pearson Correlation, “r” indicates the correlation coefficient
and takes values between -1 and +1. “r=-1” means a completely
negative linear relationship, “r= +1” means a completely positive
linear relationship, and “r= 0” means there is no relationship
between the two variables. In the evaluation of the Pearson
product-moment correlation coefficient, “0.00” is interpreted
as no relationship, “0.01-0.29” as a low level of relationship,
“0.30-0.70” as a moderate relationship, “0.71-0.99” as a high
level of relationship and “1.00” as an excellent relationship.

[27].
RESULTS

The findings obtained as a result of the statistical analyses
conducted at the end of the measurements are shown in the

tables below.

Table 1. Descriptive statistics for the study group

n=78 X+ S Min Max
Age (years) 20.04=13 19 23
Sports Age (years) 8.05£2.3 4 14
Height (em) 175.10+08 150.0 191.0
Body weight (BW) (kg) 79.46=15.1 54 120
Body Mass Index (BMI) (kg/m?) 25.76£36 19 35
Body Fat Percentage (%) 15.62+4.0 8.47 26.37

It was observed that the wrestlers who participated in the
present study had a mean age of 20.04£1.3 years, a mean sports
age of 805+2.3 years, a mean height of 175.10+08 cm, a mean
BW of 79.46+15.1 kg, a mean BMI of 25.76+3.6 kg/m2 and a
mean body fat percentage value of 15.62+4.0 [Table 1].

Table 2. Functional movement analysis results for the wrestlers)|

n=78 X=S8d M Min Max
DS 2.49=5 2.00 2 3
HS 2.49+5 2.00 2 3
ILL 2.46£5 2.00 1 3
SM 1.62+7 1.00 1 3
ASLR 2,734 3.00 2 3
TSP 2.962 3.00 1 3
RS 2.17=4 2.00 1 3
FMA Total Score 1694+ 17.0 14 21
15 0

DS. Deep Squat, HS: Hurdle Step, [LL- In-kne Lunge, SML Shoulder Mobility, ASLR. Active Suaight-Leg Raise, TSP, Truk Stability Push-up, FS.
Rotary Stability: FMA: Functional Movement Analysis.

When the FMA sub-test scores and the total FMA scores
obtained from the wrestlers who participated in the study were
examined, it was observed that the mean DS score was 2.49+5
while this value was 2.49+5 for HS, 2.46+5 for ILL, 1.62+7 for
SM, 2.73+4 for ASLR, 2.96+2 for TSP, and 2.17+4 for RS while
the FMA total score was 16.94 +1.5 [Table 2].

Table 3. Descriptive statistics for the Y-Balance test results of the wrestlers

n=78 X=5d M Min Max
RA 74.14£9.4 75.00 53.00 99.00
RPM 99.27+9 100.00 81.00 119.00
RPL 97.88x11.4 100.00 64.00 118.00
RCS 94.33+8.7 95.49 71.58 116.48
LA 732692 72.00 50.00 90.00
LPM 97.69+7.8 97.00 85.00 118.00
LPL 98.51+89 100.00 77.00 126.00
Lcs 93.65+6.4 93.93 69.81 108.52
LRCS 93.99+7.1 94.73 73.74 110.30

A Right Amterior; RPM: Right Posteromedial; RPL: Right Posterolateral; RCS; Right Composite Score; LA: LeRt Anterior; LPM: LeR Posteromedial
; LPL: Left Posterolateral ; LCS: Left Composite Score ; LRCS: Left-Right Composite Score

When the data on the Y-Balance test results of the wrestlers
who participated in the study were examined, it was observed
that the mean RA value was 74.14 + 9.4 (cm) while this value
was 99.27+9(cm) for RPM, 97.88+11.4 (cm) for RPL, 94.33+8.7
(cm) for RCS, 73.26+9.2 (cm) for LA, 97.69+7.8 (cm) for LPM,
98.51+8.9 (cm) for LPL, 93.65+6.4 (cm) for LCS and 93.99+7.1
(cm) for LRCS [Table 3].
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Table 4. Descriptive statistics for the lower extremity strength test results of the
wrestlers

n=78 R+sd M Min Max

Lower Extremity Strength

(kg)

169 5424 6 170.00 140.00 245.00

It was observed that the mean lower extremity strength value
of the wrestlers was 169.54+24.6 kg [Table 4].

Table 5. Relationship between the variables

= T BW  Heaw B BPP DB ®A ®M @@L R8s LA DM DL IS RCS A&
Az B T
»
BW Pooast 1
005
Height T 85 0001
104 000
BM a0 88T 295 1
006 000 009
BFP o2 et 8T 1 1
016 000 o1 000
LEs o207 485 4407 38T 180 1
00 000 000 000 114
Ra . 068 31T 3T 201 081 2037 1
52 6 001 077 483 009
REM ©.086 11 118 240 3017 043 2487 1
456 291 302 0 008 707 029
RPL o085 012 168 -120 .13 110 45T s 1
459 815 15 298 1 33 000 000
RCS £0l 215 209 -140 W23 038 S64T SET IS0 1

93 059 067 23 0% 2 00 00 000

LA P 035 365 404% D510 1 A4 SR 009 43 o 1
762 001 000 027 063 127 000 940 000 060
LeM P28 43 08 240 258 167 000 6177 243 164 005 1
014 210 477 035 02 243 88T 000 032 152 863
58 £ L1000 033 189 -160  -170 178 35T 57 707 s5ST 2087 5077 1
39 M 00 a8 136 s op 000 000 W0 008 000
S206 -3 2077 3mt ST a2t 30 4300 6760 1
00 25 08 001 000 M0 000 000 000
L2308 42T SRT 7T et 30T 2970 69T ST 1
035 451 000 000 000 M0 006 008 000 000

S U 5 S S S o 233 -105 3350 g0 300 203 1

06 004 491 064 815 040 088 003 223 003 009

T G,

** Correlation is significant at the 0.01 level (2-tailed). *.
Correlation is significant at the 0.05 level (2-tailed).

r: Correlation; BFP: Body fat percentage; LES: Lower extremity
strength; BW: Body weight; RA: Right Anterior; RPM:
Right Posteromedial; RPL: Right Posterolateral; RCS; Right
Composite Score; LA: Left Anterior; LPM: Left Posteromedial
; LPL: Left Posterolateral ; LCS: Left Composite Score ; LRCS:
Y-balance left-right composite mean score; FMA: total FMA
score

When Table 5 is examined,

. With age variable VA (p<0.01, r= .315**) and BKI
(p<0.01, r=.310**) and VYY (p<0.05, r = .272*) with positive
direction, SOPM (p<0.05, r =-.278%) and FHA (p<0.01, r
=-.294**) with negative directions,

. With VA variable height (p<0.01, r=.701**), BKI
(p<0.01, r=.885**), VYY (p<0.01, r=.685**), AEK (p<0.01,
r=.495**), SAA (p<0.01, r=.311**) and SOA (p<0.00, r=.365**
) in a positive direction between, FHA (p<0.01, r= -.493**),
SOKS (p<0.05, r= -.264*) and SSKS (p<0.05), (r=-252*) in a

negative direction between,

. With height variable BKI (p<0.01, r=.295*), VYY
(p<0.01, r= .287%), AEK (p<0.01, r=.440**), SAA (p<0.01,
r=.377**) and SOA (p<0.01, r=.404**) in a positive direction;
SOKS (p<0.05, r=-.285*), SSKS (p<0.05, r=-.258*) and FHA
(p<0.01, r=-.327**) in a negative direction between,

o With BKI variable VYY (p<0.01, r= .713**), AEK
(p<0.01, r=.387**) and SOA (p<0.05, r=.251%) in a positive
direction; FHA (p<0.01, r= -.441**), SAPM (p< 0.03, r=
-.241%) and SOPM (p< 0.05, r= -.240%) in a negative direction,

. With VYY variables SAPM (p=0.08), (r=-301**),
FHA (p=0.06), (r=-311**), SAKS(p=0.03) (r=-235*), SOPM
(p=0.02) (r=-.258*) and SSKS(p=0.03) (r=-.239*) in a negative
direction,

. With AEK variable SAA (p<0.01, r= .293**) in a
positive; FHA (p<0.01, r=-.322**) in a negative direction,

. With SAA variable SAPL (p<0.01, r= .445**), SAKS
(p<0.01, r= .564**), SOA (p<0.01, r= .532**), SOPL (p<0.01,
r=375*), SSKS (p<0.01, r=.482**), SAPM (p<0.05, r= .248*)
and SOKS (p<0.01, r=.297**) in a positive direction,

. With SAPM variable SAPL (p<0.01, r=".551**), SAKS
(p<0.01, r= 582**), SOPM (p<0.01, r=.617**), SOPL (p<0.01,
r=.592**), SOPL (p<0.01, r= .384**) and SSKS (p<0.01, r=
.532**) in a positive direction,

. With SAPL variable SAKS (p<0.01, r=".759**), SOPL
(p<0.01, r=.702**), SSKS (p<0.01, r= .727**), SOA (p<0.01,
r=.435*"), SOKS (p<0.01, r= .572**) and SOPM (p<0.05, r=
.243*) in a positive direction,

. With SAKS variable SOKS (p<0.01, r=.742**), SSKS
(p<0.01, r= .952**), SOPL (p<0.01, r= .555**) and FHA (p<
0.05, r=.233%) in a positive direction,

. With SOA variable SOKS (p<0.01, r= .392**), SSKS
(p< 0.01, r= .310**) and SOPL (p< 0.01, r= .298**) in a
positive direction,

. With SOPM variable SOPL (p<0.01, r= .507**),

SOKS (p<0.01, r=.430**), FHA (p<0.01, r=".335**) and SSOK
(p<0.01, r=.297**) in a positive direction;

. With SOKS variable SSKS (p<0.01, r= .911**) and
FHA (p<0.01, r=.329**) in a positive direction,

. With SSKS variable FHA (p<0.01, r= .293**) in a
positive direction, there appeared to be a relationship [Table
5].

DISCUSSION

The present study was carried out with 78 freestyle wrestlers
aged 19-23 years with the aim of evaluating the relationship
between body composition, lower extremity strength, balance
and functional mobility in wrestlers.

In the present study, it was observed that the mean height
(175.10+08 cm.) value of the wrestlers was similar to those
observed in similar studies [28 - 32] while their mean BMI
(25.76+3.6 kg/m2) value was also in parallel with other similar
studies [12, 31, 33, 34, 35]. On the other hand, it was found
that the mean BFP value (15.62 + 4.0) was above the values
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reported in similar studies [8, 11, 12, 31, 36, 37, 38, 39, 40].
With the present study, it is observed that the BFP values of
wrestlers are on the rise as reported by the studies conducted in
2019 and onwards [36, 37].

It was also observed that the mean BW value measured in the
present study (79.46+15.1 kg.) exhibited similar and different
results from those reported in previous studies [8, 29, 31, 41,
42, 43, 44] due to the structure of the experimental groups.
Additionally, based on the classification of the World Health
Organization (2010) related to BMI values, it was determined
that the wrestlers were overweight. This situation originates
from the structure of the wrestling branch.

In the study conducted by Aydos et al. (2009), the mean LES
value of the wrestlers (n=66) was found as 161.61+35.7 (kg) [1]
while Senel et al. (2009) reported this value as 136.86+44.60
(kg) [12], Giirsoy et al. (2017) reported it as 176.0 (kg) [45],
Colak & Kolukisa (2017) reported it as 133.31+22.32 (kg)
[46] and Kaya (2018) reported it as 181.16+36.27 (kg) [47].
Additionally, in a study conducted on Kyrgyz wrestlers, the
mean LES value of the wrestlers was found as 153.00+21.36
(kg) [48]. It is observed that the values obtained in the previous
studies on wrestlers do not agree with the values obtained in
the present study.

The Y-Balance test scores of the wrestlers included in the present
study were found as 74.14 £ 9.4 (cm) for RA, 97.88+11.4 (cm) for
RPL, 99.274+9(cm) for RPM, 94.33+8.7 (cm) for RCS, 73.26+9.2
(cm) for LA, 98.51+8.9 (cm) for LPL, 97.69+7.8 (cm) for LPM,
93.65+6.4 (cm) for LCS and 93.99+7.1 (cm) for LRCS. In the
study conducted by Bayrak & Yildirim (2020), the Y-Balance
test scores of 21 freestyle wrestlers were calculated as 77.40
(cm) for RA, 122.20 (cm) for RPL, 115.90 (cm) for RPM, 75.60
(cm) for LA, 121.7 (cm) for LPL, and 116.30 (cm) for LPM [14].
Additionally, in the study conducted by Polat et al. (2018), these
values were reported as 79.47+5.15 (cm) for RA, 108.11+9.22
(cm) for RPL, 99.93+8.71 (cm) for RPM, 78.32+5.47 (cm) for
LA, 100.36+9.72 (cm) for LPL and 105.55+6.19 (cm) for LPM
[49]. When the findings obtained in the relevant studies are
examined, it is observed that the values reported are not similar
as they are higher than the values obtained in the present study.

When the FMA scores of the wrestlers included in the present
study are examined, it is observed that the mean DS score is
2.49+5 while this value is 2.49+5 for HS, 2.46+5 for ILL, 1.62+7
for SM, 2.73+4 for ASLR, 2.96+2 for TSP, 2.17+4 for RS and
16.94 +1.5 for the FMA total score. Uzer (2020) reported the
mean FMA values of 68 wrestlers with a mean age of 20.2+4.6
(years) as 1.78+1.04 for DS, 1.85+0.58 for HS, 1.71+0.63 for
ILL, 1.66+0.87 for SM, 2.15+0.85 for ASLR, 2.59+0.98 for TSP,
1.72+0.60 for RS and 13.46+3.21 for the FMA total score [35].
In the study conducted by Bayati et al. (2019) on 24 wrestlers
with a mean age of 16.16+ 0.71(years), the FMA sub-parameters
were found as 1.67+0.49 for DS, 2.08+0.29 for HS, 2.00+0.43

for ILL, 2.3310.43 for SM, 2.00+1.04 for ASLR, 2.25+0.86 for
TSP, and 2.00+0.00 for RS [19]. In the study conducted by
Cengizhan & Eytiboglu (2017) involving wrestlers, the total
FMA score of the participants was reported as 18.73+2.05 [18].
In the study conducted by Rahimi et al. (2019), the total FMA
score of 136 Iranian national team wrestlers with a mean age of
19.09+1.86 (years) was calculated as 16.42+2.12 [50].

When the previous studies in the literature are reviewed,
it is observed that the values obtained do not correspond to
those reported in the present study. This can be attributed to
measurement differences. In the study conducted by Bayati et al.
(2019) on 24 wrestlers with a mean age of 16.16+ 0.71(years), the
effects of a 12-week wrestling warmup program on FMA scores
were examined [19]. As a result of the study, it was reported
that the FMA scores of the experimental group increased in
a statistically significant manner. In addition to this, the total
FMA score obtained in the present study was found to be over
14, which is regarded to indicate injury risk [26]. This situation
may be attributed to the age period the wrestlers are in.

In the study carried out by Senel et al. (2009) with the aim
of determining the relationship between wrestlers’ body
composition, anaerobic performance, leg strength and back
strength, it was stated that there were significant relationships
between back-leg strength and body composition while it was
also reported that body composition played a determinative
role in anaerobic strength and back-leg strength [12]. Similarly,
in the present study, it was observed that the body composition
components BW, Height and BMI had a positive and statistically
significant relationship with LES (p<0.05).

In the study conducted by Sahin (2021) with the aim of
examining the aerobic and anaerobic capacities of elite
wrestlers in terms of body composition and anthropometric
measurements, it was emphasized that there were positive
relationships between body composition and the said variables,
and that power would increase in parallel with lean body mass
[11]. In the present study, only LES was evaluated and regional
factors stood out. Therefore, the findings obtained from this
study do not overlap with the finding in the present study that
the BFP value is not related to LES (r=.180, p=.114).

In the study carried out by Bulgay & Polat (2017) with the aim
of examining the relationship between the leg strength and
balance performances of 20 freestyle wrestlers, no relationship
was found between right leg strength and balance while
a significant relationship was determined between left leg
strength and balance [13]. In a study participated by senior
freestyle national team wrestlers, it was reported that there was
a statistically significant difference in leg strength between the
weight classes of freestyle wrestlers, while no difference was
observed in balance results [15].
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In the study conducted by Alper & Kolayis (2020), the
relationship between the performances of cadet wrestlers and
core stability, dynamic balance and functional movement
values was investigated. 33 wrestlers with a mean age of
16+0.85 (years) were included in the study [16]. According
to the findings obtained, a negative and strong relationship
was determined between wrestling performance and FMA
results. Based on lower extremity Y-Balance test results, it was
reported that there was no significant relationship between
wrestling performance and composite score while there was
only a negative and weak relationship with the posteromedial

direction of the right and left leg.

In the study carried out by Cengizhan & Eyiiboglu (2017),
the relationship between the physical features of athletes in
different sports branches (rugby, athletics, wrestling, judo,
basketball, tackwondo, football, badminton) and their FMA
scores was examined [18]. According to the findings obtained,
a moderate, negative and significant relationship was found
between the BW, BFP and BMI values of the FMA scores. As
a result of the study, it was emphasized that having a good
body structure could have a positive impact on the athletic

performances of athletes and reduce injury risk.

Negative and significant relationships were found between
the Age, BW, Height, BMI, BFP and LES variables of the FMA
total score (p<0.05). The total FMA score decreases as the
said values increase. There is only a low association with age.

Other values are at medium level.

In contrast with these variables, positive and significant
relationships were observed between FMA and the RCS, LPM,
LCS and LRCS values (p<0.05). This can be attributed to the
effect of the BW, BFP and BMI values and the similarities
between the balance tests. Since no studies similar to the main

subject of the study were found, comparison was not possible.
CONCLUSION

As a result, there is a relationship between body mass index,
functional movement analysis and balance in wrestlers, and
this relationship will shed light on many coaches and athletes
and contribute to the field scientifically.

SUGGESTIONS

1. Tt is suggested to conduct future studies evaluating the
relationship between body composition, lower extremity
strength, balance and functional mobility in wrestlers with

females and participants of different ages, styles.

2. Conducting strength, balance and functional mobility
studies for upper extremities in wrestlers can make a big
contribution to the field.

3. It is suggested to carry out a similar study on Greco-Roman

wrestlers.
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Abstract

Aim: We aimed to investigate relationship between histopathological and immunohistochemical prognostic
factors and tumor SUVmax (Maximum Standard Uptake Value), SUVavg (mean), MTV (Total Metabolic
Volume) and TLG (Total Lesion Glycolysis) values obtained by 18F-FDG (fluoro-2-deoxy-D-glucose labeled
with F-18) PET/CT (Positron Emission Tomography/ Computer Tomography) in breast cancer patients.

Materials and Method: 58 patients with a high suspicion of breast cancer (BIRADS 4C,5) or diagnosed with
breast cancer by biopsy were included in the study to perform 18F-FDG PET/CT for staging purposes. Statistical
analysis was performed by comparing SUVmax, SUVavg, MTV and TLG values obtained from 18F-FDG
PET/CT images with the patient’s clinical information and histopathological and immunohistopathological
prognostic factors obtained from breast surgery and/or biopsy results.

Results: The average of the 58 lesions included in the analysis was; SUVmax 5.2 (1.15-30.09), SUVavg 3.49
(0.71-11.10), MTV 6.72 (0.39-1270) and TLG 22.24 (1.22-10693.4). No statistically significant relationship
was detected between any of the metabolic parameters and c-erbB2. No significant correlation was detected
between PR (Progesterone Receptor) positivity or negativity and SUVavg values. A significant relationship was
found between all metabolic parameters and tumor T stage, histological grade, clinical TNM stage, molecular
subtype, ER (Estrogen Receptor) and Ki67 values. Additionally, a significant correlation was detected between
PR negativity and SUVmax ,and TLG.

Conclusion: Metabolic values, including heterogeneity parameters, calculated from primary tumors of breast
cancer patients included in our study suggest that they may provide important information about the clinic of
the patient, tumor behavior and biology as a prognostic factor.

Keywords: Breast cancer, 18F-FDG PET / CT, SUVmax, SUVavg, TLG, MTYV, c-erB2.
Ozet

Amagc: Meme kanseri hastalarinda histopatolojik ve immiinhistokimyasal prognostik faktorler ile 18F-FDG (F-
18 ile isaretlenmis floro-2-deoksi-D-glikoz) PET/CT (Pozitron Emisyon Tomografisi/ Bilgisayarli Tomografi)
ile elde edilen tiimér SUVmax (Maksimum Standart Uptake Degeri), SUVavg (Ortalama), MTV (Metabolik
Toplam Hacim) ve TLG (Toplam Lezyon Glikolizi) degerleri arasindaki iligkiyi aragtirmay1 amagladik.

Gereg ve yontem: Meme kanseri siiphesi yiiksek olan (BIRADS 4C,5) veya biyopsi ile meme kanseri tanisi
konulan 58 hasta, evreleme amaciyla 18F-FDG PET/CT yapilmast igin calismaya dahil edildi. Istatistiksel analiz,
18F-FDG PET/CT goriintiilerinden elde edilen SUVmax, SUVavg, MTV ve TLG degerleri ile hastanin klinik
bilgileri ve meme cerrahisi ve/veya biyopsi sonuglarindan elde edilen histopatolojik ve immiinhistopatolojik
prognostik faktorler karsilastirilarak yapildi.

Bulgular: Analize dahil edilen 58 lezyonun ortalama SUVmax1 5,2 (1,15-30,09), SUVavg 3,49 (0,71-11,10),
MTV 6,72 (0,39-1270) ve TLG 22,24 (1,22-10693,4) idi. Metabolik parametrelerden herhangi biri ile c-erbB2
arasinda istatistiksel olarak anlamli bir iligki saptanmadi. PR (Progesteron Reseptorii) pozitifligi veya negatifligi
ile SUVavg degerleri arasinda anlaml bir korelasyon tespit edilmedi. Téiim metabolik parametreler ile timoriin
T evresi, histolojik derecesi, klinik TNM evresi, molekiiler alt tipi, ER (Ostrojen Reseptérii) ve Ki67 degerleri
arasinda anlamli iliski bulundu. Ayrica PR negatifligi ile SUVmax ve TLG arasinda anlamli bir korelasyon
tespit edildi.

Sonug: Caliymamiza dahil edilen meme kanseri hastalarinin primer timoérlerinden hesaplanan, heterojenite
parametrelerini de igine alan metabolik degerlerin, prognostik anlamda hastanin klinigi, timér davranisi ve
biyolojisi hakkinda 6nemli bilgiler verebilecegini ve bu bilgiler 151g1nda planlanacak dogru tedavi yaklagimimnin
hastanin sagkalimi tizerine olumlu etkileri olacagini 6ngérmektedir.

Anahtar kelimeler: Meme kanseri, 18F-FDG PET / CT, SUVmax, SUVavg, TLG, MTYV, c-erB2

dx.doi.org/10.29228/tjhealthsport.77572
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GIRIS

Meme kanseri diinyada kadinlarda en sik goriilen kanser
tirtidiir ve kadinlarda kansere bagli 6limlerde ikinci sirada
yer almaktadir [1]. Kadinlarda meme kanseri gorilme siklig
%12 olup, goriilme siklig: yasla birlikte artmakta olup, en sik
45-75 yas araliginda goriilmektedir [2].

Kadmnlarda meme kanseri gortilme sikligindaki artiga ragmen
meme kanserini etkileyen yeni genetik faktorlerin kesfedilmesi,
yeni tarama ve tani yontemleriyle erken teshis edilmesi,
tedavilerdeki ilerlemeler gibi nedenlerden dolayr meme
kanserinden 6liim oranlarindaki azalma dikkat ¢ekmektedir
[3,4]. Kanserin olusumunda, tedaviye yanitta ve hayatta kalma
stiresinde rol oynayan bir¢ok faktor vardir. Yas, cinsiyet, timor
tipi, timor boyutu, koltuk alt1 lenfatik invazyon varligi, timor
derecesi, Ostrojen-progesteron hormonu reseptér durumu,
c-erbB2 proto-onkogen ekspresyonu ve proliferasyon hizi (Ki-
67 indeksi) bu faktorler arasinda yer almaktadir [5]. Prognozu
etkileyen bir¢ok faktoriin yol gosterici rolii sayesinde tedavi ve
hayatta kalma yanitinda daha iyi sonuglar elde edilmistir. Buna
ragmen tani, tedavi ve takipte daha giivenilir yeni prognostik
faktorlere ihtiya¢ devam etmektedir.

Meme kanserleri ¢ok ¢esitli bir malignite grubudur. Meme
kanseri alt gruplar1 biyolojik ozellikleri, tedavi segenekleri ve
prognozlar: bakimindan farklilik gosterir. Meme kanserinin
farkli molekiiler alt tipleri, degisen prognostik patofizyolojik
Ozelliklere sahiptir. Bir timor kiitlesinden elde edilen bir
voksel degeri olan SUVmax, oOzellikle degisken oOzelliklere
sahip meme kanseri vakalarinda, tiimérdeki 18F-FDG’nin
genel alimini dogru bir sekilde yansitmayabilir [6]. Sonug
olarak, toplam lezyon glikolizi (TLG) ve metabolik toplam
hacmin (MTV) vyart kantitatif ol¢timleri, ¢esitli timor
kitlelerinde 18F-FDG emilimini degerlendirmek igin hacimsel
metabolik 6l¢iimler olarak kullanilmaya bagslandi [7]. TLG ve
MTV parametrelerini kullanarak timordeki genel 18F-FDG
tutulumunu tahmin etmek i¢in, bir esik seviyesinin tizerindeki
toplam 18F-FDG tutulumu belirlenir. Volumetrik metabolik
Ol¢imlerin prognozu ve tedavi etkinligini 6ngérmede de
faydali oldugu gésterilmistir [8].

18F-FDG PET/CT bir¢ok kanser hastasinda tani, evreleme,
yanit degerlendirmesi, radyasyon planlamasi, hastalik takibi
ve nitks aragtirmalarinda kullanilmaktadir [9]. Neoadjuvan
kemoterapi alan meme kanserli hastalarda tedaviye yanitin
degerlendirilmesi ve uygun tedavinin sirdiiriilmesinin
saglanmasinda 18F-FDG PET/CT’nin

bildirilmektedir [10].

faydali oldugu

Bu arastirmanin amaci, yeni tani almis meme kanseri
hastalarinda ameliyat Oncesi incelenen 18F-FDG PET/CT
taramalarindan elde edilen SUVmax, SUVavg, MTV ve TLG
degerleri ile histolojik ve imminhistokimyasal prognostik

belirtegler arasindaki korelasyonun arastirilmasidur.

MATERYAL VE YONTEM
Calisma dizayni

Calisma prospektif olarak yurttildi. Mayis 2015 ile Kasim
2016 tarihleri arasinda béliimiimiize evreleme amacryla PET/
CT i¢in bagvuran, meme kanseri siiphesi yiiksek (BIRADS
4C,5) olan veya biyopsi ile meme kanseri tanisi konulan 58
hasta ¢alismaya dahil edildi. Hastalarin klinik, laboratuvar ve
histopatolojik verileri kaydedildi. Caligjmaya meme kanseri
stiphesi yliksek (BIRADS 4C,5), histopatolojik olarak 1 cmden
biiyiik meme lezyonu olan, PET/CT goériintillemeden en az
iki hafta 6nce ince igne aspirasyon biyopsisi veya Tru-cut
biyopsisi yapilmis, histopatolojik inceleme sonucunda malign
bulgularin saptanmasi ve onceden meme kanseri disinda
herhangi bir kanser tanisinin bulunmayan hastalar dahil
edildi. Caligma protokolii (No: 169), Ankara Atatiirk Egitim
ve Aragtirma Hastanesi yerel etik kurulu tarafindan onaylandi.
Helsinki Bildirgesinde (Tarih: 22.07.2015) (2013) belirtilen
insan deneylerine yonelik etik standartlara bagl kalinmstir.

PET/CT gorintileme

Tarama igin yliksek ¢oziiniirliikléi Siemens Biograph 6, true
point (Erlangen, Almanya) entegre 18F-FDG PET/CT sistemi
kullanildi. Kan sekeri 200 mg/dI'nin altinda olan hastalara en
az 6 saatlik aclik sonrasinda 0,14 mCi/kg dozunda intravenoz
18F-FDG  uygulandu.
dinlenme odalarinda yar1 yatar pozisyonda tutuldu ve yaklagik

Enjeksiyonun ardindan hastalar
60 dakika sonra goriintillemeye baslandi. Kaydedilen CT ve
PET goriintiilerine zayiflama diizeltmesi uygulandiktan sonra
gortntiiler islendi ve {i¢ ortogonal diizlemde (aksiyel, koronal

ve sagittal) 3 mm kalinliginda kesitler olusturuldu.
Goriinti analizi

Gogilis dokusu ve koltuk alt1 bolgesindeki ¢evre dokuya gore
daha yiiksek aktivite tutma sergileyen alanlarin SUVmax
degerini hesaplamak i¢cin program kullanildi. MTV(cm3),
timoriin  maksimum SUV  degeri hesaplanarak %42’lik
bir esikte otomatik olarak 6l¢tldi. TLG, TLG= SUVavg
xMTV(cm3) seklinde hesaplandu.

Histolojik, immiinohistokimyasal ve biyolojik subtipler

18F-FDG PET/CT goriintillerinden elde edilen primer
timoriin SUVmax, SUVavg, MTV, TLG degerleri ile timor
boyutu (meme operasyonu olanlarin patolojik timor
boyutu, meme ameliyati olmayanlarin BTdeki tiimor
boyutu (T evresi, T1-4), klinik TNM evresi (evre 1-4) ve
histopatolojik parametreler (histolojik tip (Invaziv Duktal
Karsinom (IDC), Invaziv Lobiiler Karsinom (ILC) ve Duktal
Karsinoma Insitu (DCIS), Meduller karsinom , Metaplastik
Karisik (IDC+ILQC)),
histolojik derece, immiinohistokimyasal ozellikler (ER,
PR, c-erbB2, Ki67 ozelliklerinden olanlar), molekiiler

tip (luminal A, luminal B HER2(-), luminal B HER2(+),

karsinom, tip Karsinom /Mikst
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HER2(+), Triple- negatif) arasindaki iliskiler aragtirild.
Primer tiimoériin immiinhistokimyasal analizinde AJCC 2010’a
gore klinik ve histopatolojik evreleme yapild: [11]. Histolojik
derecelendirmede = modifiye Bloom-Richardson sistemi
kullanild1 [12]. %1'den diisiik ER ve PR ekspresyonu negatif
olarak kabul edildi ve %1 veya daha fazla ER ve PR ekspresyonu
gdsteren tiimorler pozitif kabul edildi. Immiinohistokimyasal
analiz sonucu 0/+1 olan c-erbB2 negatif olarak degerlendirildi.
Analizde 2+ boyanma goriillen durumlarda FISH yontemi
kullanilarak kesin sonuca ulasildi. Tumor proliferasyon indeksi

Ki67/MIBI1 antikorlar1 kullanilarak belirlendi.
istatiksel analiz

[statistik i¢cin NCSS 2007 (Kaysville, ABD) yazilimi kullanildu.
Tanimlayict istatistiklerden ve Mann Whitney U testinden
yararlanildi. Ug¢ veya daha fazla grubu kargilagtirmak icin
Kruskal Wallis kullanildi. Parametre baglantilar1 Spearman
Korelasyon Analizi kullanilarak degerlendirildi. Anlamlilik
degerlendirmesi p<0.05 diizeyinde yapildi.

BULGULAR

Hastalarin ¢ogunlugu (%69.8, n=37) postmenopozal donemde,
%30.2’s1 (n=16) ise premenopozal donemdeydi (Tablo 1).
18F-FDG PET/CT oncesinde lezyonlarin %82,8’ine (n=48)
biyopsi yapilirken, %62,1'ine (n=36) postoperatif yapildi.
Hastalarin  %37,9’'una (n=22) 18F-FDG PET/CT sonrasi
meme cerrahisine gerek kalmadan sistemik kemoterapi
uyguland1. Histolojik tipler incelendiginde %82.8’inde (n=48)
IDC, %6.9unda (n=4) ILC, %10.3’inde (n=6) diger tipler
(DCIS n=2, Mediller karsinom n=1, Metaplastik karsinom
n=2, Mikst karsinom n=1) gorildii (Tablo 2). Timorlerin T
evreleri incelendiginde; %27.6 (n=16) evre 1, %31 (n=18) evre
2, %10.3 (n=6) evre 3, %31 (n=18) evre 4 olarak tespit edildi.
Histolojik derecelerine gore %3.4 (n=2) derecesi bilinmeyen,
%19 (n=1) derece 1, %48.3 (n=28) derece 2 ve %29.3 (n=17)
derece 3 olarak belirlendi. Timorlerin %3.4’tinde (n=2) tiibiiliis
yapimi bilinmiyordu. Olgularin yalnizca %3.4’tinde (n=2)
niikleer pleomorfizm durumu bilinmiyordu. Mitotik durum
%56.9’unun (n=33) skor 1, %19.0’'unun (n=11) skor 2 ve %20
.7’sinin (n=12) skor 3 oldugu gorilmektedir.

%36.2 (n=21) lenfatik, %37.9 (n=22) vaskiiler, %12.1 (n=7)
perinéral, %3.4 (n=2) cilde tiimor invazyonu goriildii. Timor
nekrozu %15.5 (n=9) ve %3.4 (n=2) cerrahi sinirda pozitiflik
saptandi. Timorlerin %24.1'i (n=14) ER negatif, %27.6’s1
(n=16) PR negatif, %44.8’i (n=26) c-erbB2 negatifti (Tablo 3).
Molekiiler tipler timorlerin %24.1’inin (n=14) Luminal A,
%15.5’inin (n=9) Luminal B HER2 (-) ve %36.2’sinin (n=21)
Luminal A oldugunu gésterdi. %17.2 (n=10) HER2 (+) idi ve
%3.4’1 (n=2) Triple negatifti. Hastalarin klinik TNM evreleri;
%20.7 (n=11) evre 1, %26.5 (n=14) evre 2, %22.6 (n=12) evre 3
ve %30.2 (n=16) evre 4 idi.

SUVmax, SUVavg ve TLG degerleri histolojik derecelendirmeye

gore anlamli farklilik gosterdi (sirasiyla p=0.003, p=0.001 ve
p=0.002). Sekil 1 ve 2, farktan sorumlu olan grubun 3. grup
oldugunu gostermektedir (p < 0.05). MTV diizeyleri histolojik
derecelere gore anlamli farklilk gosterdi (p=0.048). Ugiincii
derece tiimoérlerin MTV degerleri birinci derece tiimorlere gore
oldukga yiiksektir (p=0.025). Molekiiler tipe gore HER2 (+) tipi
lezyonlarin SUVmax, SUVavg, TLG ve MTV degerleri Luminal
A tipine ve Luminal B tipine gore anlaml derecede yiiksekti
(p<0.05). Luminal B HER2 (-) tipi lezyonlarmn SUVmax,
SUVavg, TLG ve MTV degerleri de Luminal A lezyonlarina
gore anlamli derecede yiiksekti (sirasiyla p=0.004, p=0.019,
p=0.004, p=0.005).

ER pozitif timorlerin SUVmax degerleri ER negatif tiimorlere
gore anlamli derecede diigiiktii. Ayn: sonuglar SUVavg, TLG
ve MTV degerlerinde de gozlendi. PR sonuglar1 SUVmax ve
TLG degerlerinde istatistiksel olarak anlamli fark oldugunu
gosterdi (p=0.045, p=0.044). PR pozitif timorlerin SUVmax
ve TLG ol¢timleri PR negatif timorlere gore anlamli derecede
distiktil (p<0.05). MTV ve SUVavg degerlerinde istatistiksel
olarak anlamli farklilik saptanmadi. c-erbB2 bulgular: timérler
arasinda SUVmax, MTV, TLG veya SUVavg degerlerinde
anlamli fark olmadigini gosterdi (p>0.05).

TARTISMA

Bu ¢aligmada histolojik, klinik TNM evreleri ve T evresi ile
18F-FDG PET/CT ile elde edilen SUVmax, SUVavg, MTV ve
TLG degerleri arasinda istatistiksel olarak anlamli farklilik
goriildii (p<0.05). Immiinohistokimyasal olarak; PR, MTV ve
SUVavg arasinda fark yoktu (p>0.05). c-erbB2 ile SUVmax,
SUVavg, MTV ve TLG degerleri arasinda istatistiksel olarak
anlamli fark yoktu (p>0.05).

Meme kanserleri heterojen bir tiimor sinifidir. Farkli molekiiler
ozellikler gosteren meme kanseri alt gruplari, farkli prognostik
patofizyolojik ozelliklere sahiptir. Timorde 18F-FDG alimyi,
vaskiilarizasyon, perfiizyon, tiimor agresifligi, nekroz, hipoksi
ve gen ekspresyonu gibi prognostik patofizyolojik faktorlerle
iligkilidir [13,14]. Groheux ve arkadaslarinin yaptig1 calismada
meme kanserinde 18F-FDG tutulumunun derecesini gosteren
SUVmax ile histopatolojik ve immiinohistokimyasal faktorler
arasindaki iligki gosterilmistir [15]. Vicente ve arkadaslarinin
cift fazli goriintiilemede SUV farklilig: ile biyolojik prognostik
degiskenler arasindaki iligkiyi degerlendiren ¢aligmasi
bulgularimizi dogruladi [16,17]. Griessinger ve arkadaslarinin
yaptig1 ¢alismada meme kanseri hastalarinda yiiksek T evresi,
ER negatif durumu ve Triple negatifligin yitksek SUVmax
ile iligkili oldugu gosterildi ve bu bulgu benzer galigmalarla
desteklendi [18,19]. SUVmax, bir timor kitlesinden elde
edilen tek bir voksel degerdir ve tiimordeki toplam 18F-FDG

alimini dogru sekilde yansitmayabilir.
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kitlelerinde 18F-FDG
tutulumunun gostergesi olarak semikantitatif degerlendirme
ile elde edilen MTV ve TLG, metabolik o6l¢iim olarak
kullanildi. [20]. MTYV, metabolik olarak aktif kanser
hiicrelerinin toplam hacmini temsil eder ve goriintiideki

Sonug olarak, heterojen timor

glriltitye istatistiksel olarak daha az duyarhidir. Ek olarak
SUV ve MTVden tiiretilen TLG, hem 18F-FDG tutulumunun
derecesini hem de metabolik olarak aktif tiimor hiicrelerinin
hacmini temsil eder [21]. Bu nedenle bu ¢alismada PET/CT
goriintiilerinden elde edilen heterojenite parametrelerini
de iceren metabolik faktorler ile meme kanseri alt tiplerinin
fizyopatolojik prognostik ozellikleri arasindaki iliskileri
arastirmay1 amagladik.

Timoér boyutu (T) erken meme kanserinde onemli bir
prognostik faktordiir [22]. Her ne kadar tiimér boyutu nodal
tutulum ile korele olsa da, iki faktoriin prognostik degeri
bagimsizdir. Triple-negatif tiimorlerde timoér boyutu ile
nodal durum ve prognoz arasindaki iliskinin ¢ok daha zayif
oldugu bildirildi [23]. Kajary ve arkadaglar1 yeni tani almis
82 preoperatif meme kanseri hastasinda T evresi, SUVmax,
SUVavg, MTV ve TLG arasinda korelasyon bulamadi. Ancak
T4 kanserlerin metabolik parametreleri istatistiksel olarak
anlamli olmasa da disiik T evre kanserlere gore daha yiiksekti
[24]. Yoo ve arkadaslarinin 93 meme kanseri hastasi tizerinde
yaptig1 caligmada T evresi ile SUVmax, SUVavg, MTV ve TLG
arasinda anlamli bir iligki bulunmustur [25]. Calismamizda T
evresi ile SUVmax, SUVavg, MTV ve TLG arasinda giiglii bir
iliski bulunmustur (p<0.01).

TNM evreleme sistemi iyi bilinen bagimsiz bir prognostik
faktordiir ve T durumu ve N durumu genel sagkalim ve
hastaliksiz sagkalim ile iligkilidir [26]. Ueda ve arkadaslar1
ileri evre meme kanseri hastalarinin SUVmax degerinin
yiksek oldugunu bildirdi [27]. Benzer sekilde Kaida ve
ark’nin yaptigi calismada TNM evresi arttikga metabolik
parametrelerde anlamli artis goraldi [28]. Calismamizda
tim metabolik parametreler ile klinik TNM evresi arasinda
anlamli korelasyon bulduk (p<0.01).

IDC ile kargilastirildiginda ILC, 6nemli dl¢iide daha diistik
bir 18F-FDG alimi ve 18F-FDG PET/CT goriintillemede
daha yiiksek bir yanlis negatiflik sergiler. Diisiik timor hiicre
yogunlugu, GLUT1 ekspresyonu ve proliferasyon hizi ile
iliskili oldugu bildirildi [29]. Kajary ve arkadaslarinin ¢aligma
sonuglarina gore, ER-negatif veya PR-negatif tiimorlerde ER-
pozitif veya PR-pozitif tiimorlere gore daha yiliksek 18F-FDG
tutulumu tespit edilmistir [24].

Caligmalar genel sagkalim, hastaliksiz sagkalim ve tedavi
basarisizligina kadar gecen siirenin ER ve PR diizeyleriyle
pozitif iliskili oldugunu gostermistir [30]. Zhang ve ark., ER-
negatif veya PR-negatif timorlerde, ER-pozitif veya PR-pozitif
tiimorlere kiyasla daha yiiksek 18F-FDG tutulumu tespit etti
[31]. Calismamizda ER negatif tiimoérlerin tiim metabolik

parametreleri ER pozitif timorlere gére anlamli derecede
yiiksekti.

HER2nin asir1 ekspresyonu, timor agresifligini gosteren
bir faktordiir. Bazi ¢aligmalar 18F-FDG tutulmasi ile HER2
ekspresyonu arasinda anlamli bir iliski oldugunu gésterdi [32].
Caliymamizda HER2 pozitif ve negatif timorlerin SUVmax,
MTYV, TLG ve SUVavg degerleri arasinda istatistiksel olarak
anlamli bir fark saptanmadi. Triple-negatif ve HER2(+) meme
kanseri alt gruplari, luminal alt gruplarla karsilastirildiginda
daha hizli hiicre béliinmesi oranlarina sahipti [33]. Onceki
arastirmalar, molekiiler tiplemede Triple- negatif meme
kanserlerinde Triple- negatif olmayan timorlere kiyasla
18F-FDG tutulumunun 6nemli 6l¢lide daha ytiksek oldugunu
gosterdi [34].

Proliferasyon orani yiiksek olan téimoérlerin prognozu daha
kotudir. Hiicre ¢ogalmasinin gostergelerinden biri olan Ki-
67, ayn1 zamanda meme kanserinde prognostik bir faktordiir
[35]. Caligmalar 18F-FDG tutulumu ile Ki-67 arasinda anlaml
pozitif bir korelasyon oldugunu gosterdi [36]. Caligmamizda
Ki-67 ile tim metabolik parametreler arasinda pozitif
korelasyon gozlendi (p<0.01).

Limitasyon

Histolojik istatistiksel

degerlendirmesi, hasta grubunun siirli olmasi nedeniyle

tip ve triple-negatif hastalarin
miimkiin olmadi. Caligmaya dahil edilen bireylerin ¢ogunlugu
hastaligin erken evrelerindeydi ve bu durum, bulgularin daha
az sayida olan ileri evrelerine sahip kisilere uygulanabilirligini
kisitlamis olabilir.

SONUC

Calismamizda timor heterojenite parametrelerini  de
iceren metabolik faktorler ile klinik, histopatolojik ve
immiinohistokimyasal faktorler arasinda anlamli bir iligki
bulunmustur. Metabolik faktorler hastanin klinigi, timor
davranigi ve biyolojisi hakkinda 6nemli prognostik bilgiler
saglayabilir ve bu bilgiler dogrultusunda planlanacak dogru
tedavi yaklasiminin hastanin sagkalimi tizerine olumlu
etkileri olacagini 6ngérmektedir. Bu konu hakkinda daha

fazla calismaya ihtiyag vardir.
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Abstract

Aim: Reformer pilates, which has become increasingly popular in our country in recent years, is an exercise
system frequently preferred by women. The aim of this study is to examine the effects of reformer pilates on
body composition and flexibility in sedentary women between the ages of 20 and 35 who do not exercise
regularly and live in Kirgehir.

Materials and Method: The method of this research is a single-group pre-test-post-test model. Participants
who participated in the study voluntarily were given 40-minute reformer pilates beginner level exercises 3 days
a week for 8 weeks. Statistical analysis of the data received from the participants was made in the SPSS 29.0
package program.

Findings and Results: According to the findings of this research, when the pretest-posttest comparison of the
sedentary women participating in the research was made, significant results were obtained on the flexibility
feature and it was seen that their flexibility increased (pX0,01). When the body weight, body mass index, body
fat mass and body muscle mass pretest-posttest results of the women participating in the study were examined,
significant results were obtained and it was observed that their body fat mass decreased, their body muscle
mass increased, and their body weight and body mass index decreased (p<0,001). According to the results
of this study, reformer pilates has been shown to have positive effects on body composition parameters and
flexibility in sedentary women.

Keywords: Flexibility, woman, reformer pilates, body composition

Ozet

Amag: Son yillarda iilkemizde popiilerligi giin gegtikge artan reformer pilates, 6zellikle kadinlarin siklikla
tercih ettigi bir egzersiz sistemidir. Bu arastirmanin amaci Kirsehir ilinde yasayan 20-35 yas arasi diizenli
spor yapmayan sedanter kadinlarda reformer pilatesin viicut kompozisyonu ve esneklik tizerine etkilerinin
incelenmesidir.

Gereg ve Yontem: Bu arastirmanin yontemi tek gruplu 6n-test-son-test modeldir. Goniillii olarak aragtirmaya
katilan katilimcilara 8 hafta boyunca haftada 3 giin 40 dakikalik reformer pilates baglangig seviye egzersizleri
diizenli olarak yaptirilmistir. Katiimecilardan alinan verilerin istatistiksel analizleri SPSS 29.0 paket
programinda yapilmustir.

Bulgular ve Sonuglar: Bu arastirma bulgularina gore aragtirmaya katilan sedanter kadinlarin 6n test-son test
kargilagtirilmasi yapildiginda esneklik ozelligi tizerinde anlamli sonuglar elde edilerek esnekliklerinin arttig
gortlmistir (pX0,01). Arastirmaya katilan kadinlarin viicut agirhigs, beden kitle indeksi, viicut yag kiitlesi ve
viicut kas kiitlesi 6n test-son test sonuglari incelendiginde anlamli sonug elde edilmis ve viicut yag kiitlelerinin
azaldigy, viicut kas kiitlelerinin arttigi, viicut agirhiklarinin ve beden kitle indekslerinin azaldigi gorilmistiir
(p<0,001). Bu aragtirmanin sonuglarina gore reformer pilatesin sedanter kadinlarda viicut kompozisyonu
parametrelerinde ve esneklik 6zelligi tizerinde olumlu etkileri oldugu gortilmistiir.

Anahtar kelimeler: Esneklik, kadin, reformer pilates, viicut kompozisyonu

Cite this article: Var SM, Simsek Z. Examining the Effects of Reformer Pilates Exercises on Body Composition and Flexibility in Sedentary
Women. Turk J Health S. 2024;5:3:X-X. http://dx.doi.org/10.29228/tjhealthsport.76906
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GIRIS

Pilates egzersizlerinin yash yetiskinler tarafindan kullanilmig
ve fiziksel uygunlugun bazi bilesenlerini iyilestirme potansiyeli
oldugu gosterilmistir [1]. Gelismis tilkelerde fiziksel egzersiz,
saglikli yagsam unsurlar1 ve neredeyse her tiirlii hastaliga karsi
hem koruyucu hem de iyilestirici etki olugturmasi bakimindan
bircok kisi tarafindan siklikla tercih edilmektedir. Yapilan
caligmalarda fiziksel egzersiz ile fiziksel saglik, psikolojik saglik
ve sosyal saglik arasinda iligki oldugu belirtilmektedir [2]. Son
yillarda yapilan ¢alismalar, egzersiz yapmanin 6zellikle saglik
bilesenleri, viicut kompozisyonu ve viicut kiitlesi, deri kivrim
kalinhig1 hacmi, viicut kitle indeksi (BMI) ve antropometrik
parametreler tizerindeki etkisinin 6nemli oldugunu
bildirmektedir. Viicut kompozisyonu ¢aligmalari, toplam
viicut kiitlesini (yag ve yagsiz viicut kiitlesi) olusturan belirli
dokulara boliinmiis insan viicudunun yapisal bilesenlerinin
oranlari ile ilgilidir. Son zamanlarda egzersizin antropometrik
ve viicut yapisi lizerindeki etkileri pilates ve reformer pilates
tizerine yogunlastig1 yapilan ¢aligmalarla goriilmektedir. Mat
pilates ve aletle yapilan pilates olarak reformer pilates ile farkl
sekillerde uygulanabilen son zamanlarda ¢ok tercih edilen

yeni nesil egzersiz seklidir [3].

Reformer pilates egzersizlerinin birincil amaci, viicut direncini
ve esnekligini artirmak, postiiral dengesizlikleri diizeltmek ve
bu uygulamalar boyunca dogru nefes kontroliinii saglamaktir.
Reformer egzersizlerinin hizla popiilerlesmesinin ana nedeni
yercekiminden ziyade iplerin ve yaylarinin sagladig: direnctir.
Reformer pilates egzersizi esnasinda uygulayicinin anatomik
yapist ve kaslar1 yapi itibariyle bir biitiin olarak ¢aligir ve ayn1
zamanda uygulayicinin dayanikliligini ve metabolizma hizini
artirir. Reformer pilatesin geleneksel pilatese kiyasla daha etkili
bir egzersiz tiirii oldugu ve farkli viicut bolgelerinde farkl: etki
diizeylerine etki edebilmektedir. Bu nedenle o6zellikle kilo
problemi olan sedanter kadinlar tarafindan yogun bir sekilde
tercih edilmektedir [4].

Reformer pilatesin bu etkileri ve tilkemizdeki popiilerliginden
yola ¢ikarak, bu arastirmada Kirsehir ilinde yasayan 20-35 yas
arast diizenli spor yapmayan sedanter kadinlarda reformer
pilatesin viicut kompozisyonu ve esneklik tizerine etkilerinin

incelenmesi amag¢lanmistir.
YONTEM

Bu aragtirmanin yontemi tek gruplu On-test, son-test
modeline gore hazirlanmigtir. Tek gruplu On-test, son-test
modelinde, gelisigtizel se¢ilmis bir gruba bagimsiz degisken
deney oncesinde On-test deney sonrasinda da son-test
Ol¢imler yapilarak uygulanmaktadir [5]. Goniilli olarak
arastirmaya katilan katilimcilara 8 hafta boyunca haftada 3
giin 40 dakikalik reformer pilates baglangi¢ seviye egzersizleri
diizenli olarak yaptirilmistir. Egzersizlere baglamadan 6nce ve

8. haftanin bitiminde katilimcilardan viicut kompozisyonu ve

esneklik 6l¢iimleri alinmistir.

Asagidaki tabloda katilimcilara uygulanan 8 haftalik reformer
pilates egzersiz plani gosterilmektedir:

Tablo 1. 8 Haftalik Reformer Pilates Egzersiz Plani

Haftalar 1Egzersiz 2.Egzersiz 3 Egzersiz 4 Egzersiz 5 Egzersiz 6 Egzersiz

1Hafta | Isinma LegsSplashing  Punching Barleg  Knee Traction (Dizi  Chest Expansion Soguma
hareketi (Bacak sigramasi)  (Bacak ile bar itig) karna gekig) (Gogus Genigletme) hareketleri
(Fagt Work) (1set 10tekrar) (1set 10tekrar) (1set 10tekrar) (1set 10tekrar)
(1set
10tekrar)

2.Hafta | Isinma Short Box Reformer Teaser (Caki) Legs Splashing (Bacak ~ Soguma
hareketi Abdominal (1set  Uzerinde Gogus Hareketi sigramas) hareketleri
(Fogt Work) 10 tekrar) inceltme (1set 10 tekrar) (1set 10tekrar)
(1set (1set 10tekrar)
10tekrar)

3.Hafta | Isinma Ghest Expansion  Magic Circle sirt Ladder Barrel Soguma
hareketi (Gogiis (ihirli Halka) ile  hiperekstansiyon ~ Uzerinde Karin Hareketleri
(Foot Work) Genisletme Kol Egzersizleri (2set 10 tekrar) Egersizi (2set
(1 set (2set 10tekrar)  (2set 10tekrar) 10tekrar)
10tekrar)

4.Hafta | Isinma Teaser (Gaki) Chest Expansion  Short Box Knee Traction (Dizi Soguma
hareketi Hareketi (Gogis Abdominal (2set  karna gekis) hareketleri
(Fogt Wark) (2set 10tekrar)  Genigletme 10 tekrar) (2set 10 tekrar)
(1 set (2set 10 tekrar)
10tekrar)

SHafta | Isinma Punching Bar Leg  Ladder Barrel Chest Expansion  Magic Circle (Sihirli Soguma
hareketi (Bacak ile bar Uzerinde Karin (Gogus Halka) ile Kol hareketleri
(Fogt Work) itis) Egzersizi (3set 11 Genigletme Egrersizleri

(2 set (3set 11 tekrar) tekrar)
11tekrar)

6Hafta | Isinma Knee Traction Hamstring Stretch  Hip Flexor Stretch  Legs Splashing (Bacak  Soguma
hareketi (Dizi karna gekig)  (Arka Bacak (Kalga Fleksor sigramas) hareketleri
(Foat Work) (3set 11tekrar)  Esnemesi) (3set 11  Esnemesi) (3set (3set 11 tekrar)

(2 set tekrar) 11 tekrar)

11tekrar)
7.Hafta | Isinma

(3set 11 tekrar) (3set 11 tekrar)

Ghest Expansion  Magic Circle Hamstring Stretch  Abdominal Flexion Soguma

hareketi (Gogiis (sihirli Halka)ile  (Arka Bacak (Kanin bikmesi (3set  hareketleri
(Fogt Work) Genigletme Kol Egzersizleri Esnemesi) (3set 12 tekrar)
(2 set (3set 12 tekrar)  (3set 12 tekrar) 12 tekrar)
12tekrar)

8.Hafta | Isinma Magic Cirgle. Less Splashing. Hip Flexor Stretch  Swan (Kugu Soguma
hareketi (sihirli Halka) ile  (Bacak sigramasi)  (Kalca Fleksor Pozisyonu) (3set 12 hareketleri

(FootWorkl Kol Egzersizleri
(3set 12 (3set 12 tekrar)
tekrar)

(3set 12 tekrar) Esnemesi) (3set  tekrar]

12 tekrar)

Veri Toplama Araclari ve Ozellikleri

Aragtirmanin evreni 2024 yilinda Kirsehir Belediyesi Kiltiir
Sosyal Isler Miidiirliigii, Bagbasi Aile Yasam Merkezi'nde agilan
reformer pilates kursuna katilan 50 kadin kursiyer, 6rneklemi
ise goniillii katihm esasina gore calismaya katilmay: kabul
eden 15 kadin kursiyerden olugsmaktadir. Kirsehir Ahi Evran
Universitesi Tip Fakiiltesi Klinik Aragtirmalar Etik Kurulu
2024-06/41 karar numarali ve 05.03.2024 tarihli gerekli izinler

alinmustir.

Katilimcilara Tanita MC 580 marka model bioimpedans
cihazi ile viicut kompozisyonu analizi ve otur uzan esneklik
testi ile esneklik Olctimleri yapilmistir. Katilimcilarin
viicut kompozisyonlarini belirlemek igin viicut agirliklar:
(VA), viicut yag kiitlesi (VYK) ve viicut kas oranlar1 (VKK)
ayakkabisiz ve tayt-atlet gibi hafif kiyafetlerle anatomik
durusta Tanita cihazi ile 6l¢ilmiistiir [6]. Beden kitle indeksi
ise (BKI), VA (kg) / boy®> (m) formiili ile hesaplanarak
bulunmustur [7, 8]. Esneklik o6l¢imiinde kursiyerden diiz
zeminde yere oturmast istenerek, ayakkabisiz ayak tabanlarini
diiz bir sekilde test sehpasina dayamalar1 saglanmis, daha
sonra govdesini 6ne dogru olacak sekilde ileri uzanabilecegi
kadar uzatmasi istenmis, kollar ve parmaklar gergin ve diiz
sekilde en son noktada birkag saniye beklemesi istenmis ve iki

deneme yaptiktan sonra en iyi derece kaydedilmistir [9, 10].
Veri Analiz Yontemi

Katilimcilardan alinan verilerin istatistiksel analizleri SPSS
29.0 paket programinda yapilmistir. Degiskenlerin normallik
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testine bakilmistir. Aragtirmaya katilanlarin sayis1 15 kisi
olmasindan dolay1 (n<30) Shapiro Wilke bakilmistir [11,12,13].
Degiskenlerin p>0.05 olmasi nedeniyle parametrik analizler
uygulanmistir (14). Katilimcilara ait tanimlayicr istatistikler
icin [ortalama (xX), standart sapma (sd), descriptives analizi
(Tablo 1), 6n test ve son test analizi i¢in Paired Samples T testi
(Tablo 2) ve iligki analizleri i¢in Pearson Korelasyon (Tablo 3)
analizi yapilmigtir [14].

BULGULAR

Tablo 1. Arastirmaya katilan kadinlara
tanimlayici istatistikleri

ait degiskenlerin

N X#sd
Yag 15 38,1348,31
Boy 15 164,60+5,29
Viicut Agirhg On Test 15 73,87+10,16
Viicut Agirhg Son Test 15 71,1349,42
Beden Kitle indeksi On Test 15 27,39+4,55
Beden Kitle indeksi Son Test 15 26,36+4,09
Viicut Yag Kiitlesi On Test 15 24,83+7,43
Viicut Yag Kiitlesi Son Test 15 23,35+6,64
Viicut Kas Kitlesi On Test 15 47,88+2,84
Viicut Kas Kitlesi Son Test 15 48,22+2,84
Esneklik On Test 15 21,60+6,70
Esneklik Son Test 15 24,80+7,60

Tablo 1'de aragtirmaya katilan kadinlarin yas, boy, 6n test ve
son test viicut agirligl, beden kitle indeksi, viicut yag kiitlesi,
viicut kas kiitlesi ve esneklik degiskenlerine ait ortalama (xKX)
ve standart sapma (sd) degerleri gosterilmistir.

Tablo 2. Aragtirmaya katilan kadinlarin viicut agirhigi, beden
kitle indeksi, viicut yag kiitlesi, viicut kas kiitlesi ve esneklik
degiskenlerinin On test- son test karsilagtirilmasi

Degiskenler xtsd t ]
Viicut Agirhgi On Test -Son Test 2,73+1,83 5,782 ,000***
Beden Kitle indeksi On Test- Son Test 1,0440,75 5,356 ,000*
Viicut Yag Kiitlesi On Test- Son Test 1,47+1,13 5,059 ,000"
Viicut Kas Kiitlesi On Test-Son Test -0,34£0,12 -11,129 ,000°™"
Esneklik On Test- Son Test -3,20+3,78 -3,276 ,006*

“p<0,01  “p<0,001

Tablo 2deisearastirmayakatilan kadinlarin viicutagirligs, beden
kitle indeksi, viicut yag kiitlesi, viicut kas kiitlesi ve esneklik
degiskenlerinin 6n test- son test karsilastirilmasi goriilmektedir.
Arastirmaya katilan kadinlarin viicut agirligi, beden Kkitle
indeksi, viicut yag kiitlesi ve viicut kas kiitlesi 6n test ve son
test sonuglar1 karsilastirildiginda p=,000 diizeyinde anlamlh
sonu¢ gorilmistiir (p<0,001). Arastirmaya katilan kadinlarin
esneklik 6n test ve son test sonuglari karsilagtirildiginda p=,006
diizeyinde anlamli sonu¢ goriilmistiir (p<0,01).

TARTISMA VE SONUC

Viicut kompozisyonu, esneklik, kas kuvveti gibi ozellikler
tizerindeki etkilerinin oldugu diistintilen reformer pilates,
tilkemizde Ozellikle kadinlar tarafindan son yillarda siklikla
tercih edilen bir egzersiz tiirii olmustur. Bu aragtirmada
8 hafta boyunca yapilan reformer pilates egzersizlerinin
sedanter kadinlardaki viicut kompozisyonu ve esneklik

ozelligi tizerindeki etkileri incelenmis ve arastirmaya katilan
kadinlarin 6n test-son test karsilagtirmasina goére esneklik
ozelligi tizerinde anlamli sonuglar elde edilerek esnekliklerinin
arttigl gorilmistir (p<0,01). Arastirmaya katilan kadinlarin
viicut agirligl, beden kitle indeksi, viicut yag kiitlesi ve viicut
kas kiitlesi 6n test-son test sonuglar: incelendiginde anlaml
sonug elde edilmis ve viicut yag kiitlelerinin azaldigi, viicut
kas kiitlelerinin arttig1, viicut agirliklarinin ve beden Kkitle
indekslerinin azaldigi gortlmustiir (p<0,001).

(2019)’1n
aragtirmasinda sedanter kadinlara uygulanan 6 haftalik

Caligmamiza benzer olarak Aksu ve Bags
pilates egzersizlerinin fiziksel uygunluk ozelliklerine etkileri
incelenmistir. Bu arastirmanin sonucunda sedanter kadinlara
uygulanan pilates egzersizinin esneklik, antropometrik yap1 ve

viicut agirligina etki ettigi soylenmistir [15].

Bulut (2019)’un ¢aligmasinda ise kadinlarda yapilan 8 haftalik
diizenli reformer pilates egzersizinin denge tizerine etkisini
incelenmistir. Egzersiz programinin sonrasinda pilates
grubunun antropometrik ¢evre olgiim degerlerinde azalma
oldugu gorilmistiir. Ayrica katimcilarin dinamik denge
ve esneklik ozelliklerinde de olumlu etkiler olusturdugu

gorilmiistiir [16].

Ertirk  (2019)’tin
postmenopoz donemdeki yaslar1 48 ile 59 arasinda degisen
etkisi
sonuglarina bakildiginda pilatesin, postmenopoz dénemdeki

caligmasinda  pilates  egzersizlerinin

kadinlar  tizerindeki aragtirlmigti.  Bu  ¢aligma
kadinlarin yasam kalitesini arttirdigi, fiziksel uygunluklarini
iyilestirdigi gorilmistir. Ayrica genel saghigi iyilestirerek,
klimakterium donem semptomlarinin gozlenme sikligini da
azalttign soylenmistir. Bu ¢aligmada bizim ¢aligmamiza ek
olarak saglik ve yasam kalitesi parametrelerine de bakildig:

goriilmektedir [17].

Bizim ¢alismamizi destekler nitelikte olan Sirtbas (2023)1n
arastirmasinda yaslar1 30-40 arasinda olan sedanter kadinlar
tizerinde 8 haftalik aletli pilates egzersiz programinin
antropometrik parametreler tzerine etkisi incelenmistir.
Aragstirma sonuglar: incelendiginde sedanter kadinlarda viicut
cevre Ol¢iimleri, beden kitle endeks ve skinfold deri kivrim
olgiimlerinde azalma oldugu belirtilmistir [18].

Caligmamiza benzer olarak Azaz (2023)’in ¢alismasinda
ise 8 haftalik pilates egzersizlerinin yetiskin kadinlarda
fonksiyonel hareket analizi ve Biyoeletrik Impedans Analizi
(BIA) ile viicut kompozisyonu iizerine etkileri incelenmistir.
Aragtirma sonucunda viicut kompozisyonunda anlaml
farklar gortilmedigi, fonksiyonel hareket analizi toplam
puaninda ve ileri hamle hareketinde ise anlamli farkliliklar
gorildiigi soylenmistir. Bu ¢alismada bizim ¢aligmamizdan
farkli olarak fonksiyonel hareket analizi yapilarak pilatesin
fonksiyonel hareket tizerinde anlamli farkliliklar olusturdugu

goriilmektedir [19].
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Roller ve arkadaglar1 (2018) ise bizim ¢alismamizdakinden
farklivedahaileribir yas grubu olan 65 yagveizeriyetiskinlerde
reformer pilates kullanilarak yapilan egzersizlerin diigme
riski, denge, hareketlilik, 6z yeterlilik ve eklem hareket aciklig1
tizerindeki etkilerini incelemislerdir. 10 hafta boyunca haftada
bir kez yapilan Pilates Reformer egzersizlerinin, 65 yas ve tstii
yetiskinlerde diisme riskinin azalmasina ve statik ve dinamik
dengede, fonksiyonel mobilitede, denge 6z yeterliliginde ve
alt ekstremite eklem hareket acikliginda 6nemli iyilesmelere
neden oldugu s6éylenmistir [20].

Citil ve Kaya (2021) ise bizim c¢alismamizdan farkli olarak
pilates egzersizlerinin regl 6ncesi sendrom semptomlarina
etkisi aragtirilmistir. Bu aragtirmada deney grubundaki kadin
Ogrencilere 12 hafta boyunca pilates egzersizleri yaptirilmis
ve premenstrilel sendrom semptomlari incelenmistir. 12 hafta
sonunda deney ve kontrol grubunun regl 6ncesi sendromu
sorunu teshis edilerek pilatesin regl 6ncesi sendromuna etkisi
degerlendirilen bu caligmada pilates egzersiz programina
katilan deney grubundaki 6grencilerin, kontrol grubundaki
ogrencilere gore oOnemli oranda

iyilesme  gosterdigi

sOylenmistir [21].

Keklik ve arkadaslarinin (2021) c¢alismasinda

bireylerde yapilan online pilates egzersizlerinin gévde

saglikll

propriyosepsiyonuna ve core kas dayanmikliligina etkisi
aragtirilmistir.  Saglikli bireylerde 6 hafta boyunca mat
seviyesinde yapilan online pilates egzersizlerinin govde
propriyosepsiyonuna ve core kas dayanikliligina olumlu
etkileri oldugu soylenmistir [22].

Hushmandi ve arkadaslar1 (2023) ise 8 haftalik pilates
egitiminin obez orta yash kadinlarda antropometrik yapi
8 hafta
sonrasinda deney grubunun bizim ¢aligma bulgularimizda

ve Oznel iyi olus iizerindeki etkisi arastirilmigtir.

oldugu gibi ortalama viicut agirligi, viicut kitle indeksi ve
bel-kal¢a orani kontrol grubuna gore anlamli derecede diisiik
oldugu soylenmistir. Ayrica bizim ¢alismamizdan farkh
olarak bakilan duygusal, psikolojik ve sosyal refahin ortalama
puanlarinin da 6nemli 6l¢lide arttig1 sdylenmistir [23].

Rangabprai ve arkadaglar1 (2024) ise bizim ¢alismamizdan
farkli olarak vyasli bireylere uygulanan reformer pilates
egzersizlerinin fizyolojik etkilerine bakmislardir. Haftada bir
giin 60 dakikalik reformer pilatesin yash bireylerde vaskiiler
fonksiyon parametreleri {izerine etkisini arastirdiklari bu
¢alisma sonucunda kan basincinin diizenlendigi goralmustiir.
Boylelikle yash bireylerin damar fonksiyonunu gelistirmek ve
kan basincini kontrol etmek i¢in reformer pilatesin etkili ve
uygun oldugu ifade edilmistir [24].

Bu calismada 8 hafta siiresince yapilan reformer pilates
egzersizlerinin sedanter kadinlardaki viicut kompozisyonu
ve esneklik ozelligi tizerindeki etkileri incelenmistir. Caligma
sonucunda kadinlarin viicut agirligi, beden kitle indeksi ve

viicut yag kiitlesinin azaldigi, viicut kas kiitlesi ve esneklik
ozelliklerinin ise arttigi gortlmistiir. Boylelikle diizenli
yapilan reformer pilates egzersizlerinin sedanter kadinlarda
viicut kompozisyonu bilesenleri ve esneklik 6zelliginin

gelisimi agisindan 6nemli oldugu soylenebilir.
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Abstract

Introduction and Objective: We compared the comorbidities accompanying the types of Atrial Fibrillation (AF), laboratory
parameters, and the thromboembolic and bleeding risks of AF types.

Material and Method: Excluding patients with valvular-AF, 200 patients with non-valvular-AF were retrospectively examined.
The patients were separated into two groups by the type of AF; Paroxysmal AF (PAF) (group 1) and Persistent/Permanent
AF (PPAF) (group 2). The comorbidities accompanying PAF and PPAF patients, laboratory parameters, the CHADS2 and
CHA2DS2-VASc evaluation determining the risk of stroke, and the HAS-BLED score determining the risk of bleeding were
statistically compared

Findings: Among the 200 patients in the study, 144 (72%) were diagnosed with PPAF and 56 (28%) with PAF. These patients,
116 (58%) were female and 84 (42%) were male. There was no notable gender disparity among the PAF and PPAF groups
(p>0.05).

Respectively,the mean age of patients with PAF and PPAF were63.9+1 and 70.5+1, with a markeddisparity amongPAF and
PPAF groups (p<0.001). The mean CHA2DS2-VASc score for PAF group was 2.67+1.68, and for patients with PPAE, it was
3.85+1.63, with a notabledisparityamong the two groups (p<0.001). The rates of Stroke, chronic heart failure(CHF), Age>75
years were markedly higher in the PPAF patients (p<0.05).

The average HAS-BLED score for PAF group was 1.32+1.02, and for patients with PPAF, it was 2.20+1.14, with a marked
disparity among PAF and PPAF groups (p<0.001)

In the PPAF group, the rate of receiving oral anticoagulant (warfarin) treatment and the frequency of reaching effective INR
levels, larger left atrium (LA) diameter, low Ejection Fraction (EF) were meaningful higher (p<0.05).

Conclusion: Most individuals with AF are at elevated risk of an ischemic stroke. In our study, it was observed that patients
with PPAF had more severe clinical conditions and were older compared to patients with PAF in terms of accompanying
comorbidities. Hematological and biochemical evaluations showed that patients with PPAF had worse outcomes. It was noted
that patients with PPAF had significantly higher risk scores for both ischemic stroke and bleeding compared to patients with
PAE

Key words: Atrial fibrillation, Paroxysmal AF, Persistent/Permanent AF, Stroke,

Ozet

Giris ve Amag: AF (Atrial Fibrilasyon) tiirlerine eslik eden komorbiditeleri, laboratuvar parametrelerini ve AF tiirlerinin
tromboembolik ve kanama risklerini kargilagtirdik.

Gereg ve Yontem: Valviiler-AF’li hastalar hari¢ tutularak, valviiler olmayan AF’li 200 hasta retrospektif olarak incelendi.
Hastalar, AF tiiriine gore iki gruba ayrildi; Paroksismal AF (PAF) (grup 1) ve Persistan/Kalict AF (PPAF) (grup 2). PAF ve
PPAF hastalarina eslik eden komorbiditeler, laboratuvar parametreleri, inme riskini belirleyen CHADS2 ve CHA2DS2-VASc
degerlendirmeleri ve kanama riskini belirleyen HAS-BLED skoru istatistiksel olarak karsilastirildi.

Bulgular: Calismada yer alan 200 hastanin 144’ (%72) PPAF, 56's1 (%28) PAF tanusi aldi. Bu hastalarin 116’1 (%58) kadin,
84’1 (%42) erkekti. PAF ve PPAF gruplari arasinda belirgin bir cinsiyet farki bulunmadi (p>0.05). PAF ve PPAF hastalarinin
ortalama yaslar1 sirasiyla 63.9+1 ve 70.5+1 idi ve PAF ve PPAF gruplari arasinda belirgin bir yas farki vardi (p<0.001). PAF
grubunun ortalama CHA2DS2-VASc skoru 2.67+1.68, PPAF hastalarininki ise 3.85+1.63 olup, iki grup arasinda belirgin bir
fark vardi (p<0.001). Inme, kronik kalp yetmezligi (KKY), 75 yas iistii olma oranlar1 PPAF hastalarinda anlamli olarak daha
yiiksekti (p<0.05). PAF grubunun ortalama HAS-BLED skoru 1.32+1.02, PPAF hastalarininki ise 2.20+1.14 olup, PAF ve PPAF
gruplari arasinda belirgin bir fark vardi (p<0.001). PPAF grubunda oral antikoagiilan (varfarin) tedavisi alma oran1 ve etkin
INR seviyelerine ulasma siklig, daha biiyiik sol atriyum (LA) ¢aps, diisiik Ejeksiyon Fraksiyonu (EF) anlamli olarak daha
yiiksekti (p<0.05).

Sonug: AF’li ¢ogu birey iskemik inme riski altindadir. Calismamizda, PPAF’li hastalarin PAF’li hastalara kiyasla daha ciddi
klinik durumlara sahip oldugu ve daha yash oldugu gézlemlendi. Hematolojik ve biyokimyasal degerlendirmeler, PPAFli
hastalarin daha kétii sonuglar verdigini gosterdi. PPAF’li hastalarin, PAF’li hastalara gore hem iskemik inme hem de kanama
agisindan anlaml olarak daha yiiksek risk skorlarina sahip oldugu kaydedildi.

Anahtar kelimeler: Atriyal fibrilasyon, paroksismal AFE, persistent/permanent AF, stroke.

Cite this article: Kayan F, Ertas F. Evaluation of Biochemical and Hematological Parameters in Patients with Atrial Fibrillation (AF). Turk J
Health S. 2024;5:3:X-X. http://dx.doi.org/10.29228/tjhealthsport.77838
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INTRODUCTION

Atrial fibrillation (AF) is a variant of supraventricular rhythm
disorderthat affects 1-2% of the general population and is the
most widespread arrhythmia among adults in clinical settings.
Atrial fibrillation is often connected with structural heart
diseases; however, in a significant portion of AF patients,
no structural heart disease can be detected. Hemodynamic
disorders and thromboembolic events associated with
atrial fibrillation result in considerable illness and death [1-
4]. Ischemic stroke is the primary thromboembolic event
caused by AE AF is a notable standalone risk factor for
TIA/ ischemic stroke. The yearly risk of ischemic stroke
among AF casesranges from 3% to 8%, depending on other
associated stroke risk factors [5]. The manifestation of AF or
an accompanying structural heart disease further increases
this risk. Ischemic stroke, a dramatic complication of AFE
continues to be a significant issue today as it was in the past,
in terms of mortality, morbidity, adult disability, and the
associated costs [5-8]. Those with atrial fibrillation have a
substantially greater risk of stroke and systemic embolization
compared to those without AF. Nowadays, several risk
calculation methods are utilized to evaluate the stroke risk in
people with AF. Generally, anticoagulation therapy is advised
for patients with a high likelihood of TIA/ stroke. For patients
with an increased risk of stroke who begin anticoagulant
therapy, the risk of stroke is greatly diminished. AF causes
a fivefold increase in stroke risk, accounting for one-fifth of
all strokes. [9]. Ischemic strokes associated with AF are often
deadly, and those who survive are more likely to suffer from
disabilities as a result of the stroke, with a higher likelihood of
recurrence compared to patients with other causes of stroke.
Therefore, it is crucial to recognize individuals at high risk of
stroke among AF patients and to promptly start anticoagulant
therapy in patients without contraindications. However, in
daily practice, it is known that many AF individuals with a
notable risk of stroke are not anticoagulated, and a significant
portion of those who are anticoagulated are inadequately
anticoagulated [10].

With the Framingham Heart Study, the clinical significance of
AF was better understood, demonstrating that it is not a benign
supraventricular arrhythmia and that it adversely impacts the
patient’s morbidity and mortality [11]. Clinical studies show
that patients with AF have a worse prognosis in comparison to
those in normal sinus rhythm, regardless of gender. Mortality
rates are approximately twice as high in patients experiencing
AF, and this is pertaining to the severity of the underlying
cardiovascular condition [12]. In the pathophysiology of
atrial fibrillation; electrophysiological abnormalities and
genetic causes, inflammatory or infiltrative diseases involving
the atrium, toxic substances, endocrine disorders, increased
atrial pressure, cardiac atrial ischemia, anormal changes

in autonomic tone, postoperative, neurological disorders,
congenital heart diseases.

Patients with PAF should be considered to have a similar risk
of stroke to those with PPAF when risk factors are present [13].
With the recognition of multiple clinical stroke risk factors, the
development of different stroke risk scores has been achieved.
Numerous of these scoring systems classify stroke risk, often
artificially, into ‘high; ‘moderate; and ‘low’ risk categories. The
most basic form of risk assessment is the CHADS2[assigns
points as follows: congestive heart failure (CHF) (1 point),
hypertension (HT) (1 point), age > 75 (1 point), diabetes
mellitus (DM) (1 point), stroke (2 points)] risk score. The
CHADS?2 scores are classified as follows: 0 = low risk; 1-2 =
moderate risk; and >2 = high risk. Based on the CHA2DS2-
VASc score [which assigns points as follows: CHF (1 point),
HT(1 point), age 275 (two points), DM(1 point), stroke (two
points), peripheral vascular disease (PVD) (1 point), age 65-
74 (1 point), female gender (1 point)], patients are classified as
high risk with >2 points, moderate risk with 1 point, and low
risk with 0 points[14]. HAS-BLED [HT (1 point), abnormal
renal/liver function (1 point), stroke (1 point), history of or
predisposition to bleeding (1 point), labile INR (1 point), age
>65 (1 point), concomitant use of drugs/alcohol (1 point) ]
Bleeding Risk Score was established with the participation
of 3978 AF patients in the EuroHeart Survey in the real-
life group. Before initiating anticoagulation in AF patients,
it is necessary to calculate the HAS-BLED evaluation and
determine the bleeding risk to predict possible complications
of anticoagulant therapy for the patient. In light of all this
data, the comorbidities, laboratory data, thromboembolism
risk, and bleeding risk of patients with PAF and PPAF have
been compared.

MATERIALS AND METHODS
Selection of patients

In our research, we executed a retrospective assessment of 200
patients diagnosed with AF who either visited the Cardiology
outpatient clinic or were hospitalized at Dicle University
Medical Faculty Hospital from January 2012 to October 2013.

Patients with valvular AF were considered as exclusion
criteria in the study. Atrial fibrillation was diagnosed based
on the lack of the P wave and the occurrence of f waves at a
rate of 350-600 per minute, as well as the absolute irregularity
of the intervals between QRS complexes, on a 12-lead ECG
recording taken at a speed of 25 mm/s and 10 mm/mV at the

time of presentation.

Patient records and the hospital system were used to obtain
information on patients’ names, surnames, protocol numbers,
phone numbers, addresses, ages, genders, heights, weights,
types of AF, comorbid conditions (DM, HT, Coronary artery
disease (CAD) , CHEF, thyrotoxicosis, ischemic/hemorrhagic
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stroke, TIA, systemic embolism), medications used, use of
OAC and/or antiplatelet therapy, reasons for not receiving OAC
therapy, average INR values at presentation, routine biochemical
and hematological parameters, and echocardiography findings.
Patients were contacted via their phone numbers to obtain
missing information. The CHADS2 and CHA2DS2-VASc
results were determined to calculate the ischemic stroke risk
for the patients.

The HAS-BLED Risk Score was employed to evaluate the
bleeding risk of cases.

The patients included in the study were categorized as
Paroxysmal AF (PAF; group 1) and Persistent-Permanent AF
(PPAF; group 2).

Statistical Evaluation

The study’s gathered data were analyzed and evaluated with
SPSS (Statistical Package for Social Science for Windows) 14.0
software for statistical analysis. The Pearson Chi-Square test was
applied to assess categorical variables. In multivariate analysis,
the relationships between variables were investigated using
Backward Binary and Forward Stepwise Logistic Regression
analysis. In the statistical analyses, a p-value below 0.05 was
deemed statistically important.

RESULTS

Among the 200 patients analyzed in the study, 144 (72%) had
PPAF, and 56 (28%) had PAF. The patients’ sociodemographic
information, comorbidities, and medication use are compared
in Table 1.

Among the patients, 116 (58%) were female, while 84 (42%)
were male. No marked disparirty was found among the PAF
and PPAF groups in terms of gender (p>0.05). The mean age
of all cases was 68.72+11.67 years. Specifically, the mean age of
PAFand PPAF cases were 63.94+12.39 years and 70.57+10.86
years. Indicating a important disparityamong the groups
(p<0.001).

HT, the most common stroke risk factor among AF patients
(67%), was observed in 60.7% of PAF patients and 69.4% of
PPAF patients. No statistically importantdisparity was observed
among the two groups (p = 0.238).

CHF was detected in 19.6% of PAF cases and 43.1% of PPAF
cases, demonstrating a statistically important disparityamong
the PAF and PPAF groups (p=0.002). Notable differences were
also found between PAF and PPAF patients regarding ischemic
cardiomyopathy (p=0.037).However, the frequency of CHF did
not differ markedlyamong the two groups (p = 0.092).

Age >75 was observed in 30.5% of all cases, with 16.1% of PAF
patients and 36.1% of PPAF patients affected. A meaningful
disparity was identified among the two groups (p=0.006).
In our research, it was found that patients with PPAF were

significantly older.

DM was observed in 22% of all cases, with 14.3% of PAF
patients and 25% of PPAF patients affected. No statistically
notable disparity was detected among the PAF and PPAF
groups (p=0.101).

Stroke/TIA was observed in 11.5% of all cases, with 3.6% of
PAF patients and 14.6% of PPAF patients affected. A statistically
marked disparity was observedamongPAF and PPAFpatients.
(p=0.028).

CAD was detected in 45.5% of all cases, with 39.3% of PAF
patients and 47.9% of PPAF patients affected. No statistically
notable disparity was identified among the PAF and PPAF
groups (p=0.271).

Among PAF patients, 7 individuals were using warfarin, while
among PPAF patients, 46 individuals were using warfarin. A
statistically notable disparity was detected among the PAF
and PPAF groups (p<0.001). In 2 PAF patients, the INR was
effective, while in 22 PPAF patients, the INR was effective. A
statistically meaningful disparity was observed among the PAF
and PPAF groups (p<0.001).

Table 2 presents the HAS-BLED Score , CHA2DS2-VASc Score,
CHADS2 Score, LVEF and LA diameter for both the PAF and
PPAF groups.

The patients’ mean CHA2DS2-VASc score was 3.52+1.72. The
mean CHA2DS2-VASc result for PAF patients was 2.67£1.68
and for PPAF patients, it was 3.85+1.63, indicating a markedly
disparityamong the PAF and PPAF groups (p<0.001)

The average CHADS2 score was 1.79+1.24. The average
CHADS?2 score for PAF patients was 1.16+0.94, and for PPAF
patients, it was 2.04+1.26 demonstrating a statistically marked
disparityamong the PAF and PPAF patients (p<0.001).

The patients mean HAS-BLED score was 1.95+1.17. The
average of HAS-BLED score for PAF group was 1.32+1.02, and
for PPAF patients, it was 2.20+1.14, with statistically important
variation among PAF and PPAF cases (p<0.001).

These results suggest that PAF patients have fewer comorbid
conditions, while PPAF patients have more comorbid
conditions.

The patients’ average ejection fraction (EF) was 48.30+13.25%.
The lowest EF was 15%, while the highest EF was 65%. The
average EF for PAF patients was 54.01+10.41%, and for PPAF
patients, it was 46.10+13.60%, with statistically important
among PAF and PPAF cases (p<0.001). The
patients’ average LA diameter was 4.75+3.14 cm. The average
LA diameter for PAF patients was 4.03+0.61 cm, and for PPAF
patients, it was 5.03+3.65 cm, with a statistically significant

distinction

discrepancy among the PAF and PPAF groups (p=0.043), as
illustrated in Table 2.
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The examination of hematological and biochemical
parameters for the PAF and PPAF groups is detailed in Table
3. In PPAF patients, the hematological parameters of urea,
fasting glucose, ALT, uric acid, CRP, indirect bilirubin, GGT,
INR, RDW, and NLR were significantly higher, whereas in
PAF patients, HDL-C, LDL-C, total cholesterol, triglycerides,

and platelets were significantly higher.
DISCUSSION

AF is the most prevalent form of arrhythmia encountered
in the community and has the highest comorbidity. The
incidence of atrial fibrillation rises with age, affecting 8-10%
of individuals over the age of 80. One of the most severe
risks of AF is ischemic stroke. Additionally, comorbidities
accompanying AF are among the prognostic factors for the
patient. There are several scoring systems to ascertain the risk
of ischemic stroke associated with AF. The most commonly
used are the CHA2DS2-VASc and CHADS2 scores. AF
causes a five times greater amplification in stroke risk. AF
is responsible for around 20% of all strokes. [15] This study,
conducted in a hospital serving a wide geographical area
and a heterogeneous patient population, demonstrated
data on comorbidities, ischemic stroke risk, bleeding risk,
echocardiographic findings, hematological and biochemical
values, and the use of oral anticoagulant therapy among
different types of AF. This will help us understand the barriers
encountered in the prevention of both primary and secondary
comorbidities caused by AF, particularly ischemic stroke.

In our research, the average age of all participants was 68.72
years. This finding aligns with the results of the AFNET study
(67+12.3 years), the AFTER study (66.8+12.3 years), the
AFFIRM study (69.7+9.0 years), and the TEKHARF study
(69.1£10.4 years). In our research, the mean age of PAF cases
was determined to be 63.94 + 12.39 years, while the mean age
of PPAF cases was 70.57 £ 10.86 years. We observed a marked
disparity among the PAF and PPAF groups(p<0.05).

These outcomes are in agreement with the AFNET study.
The rising prevalence of permanent AF types with advancing
age suggests that age-related changes contribute to the
pathophysiology of AF.

In our study, 30.5% of all cases were patients over 75 years old.
The count of patients aged over 75 years was markedly higher
in the PPAF group (p=0.006). This data is consistent with the
AFTER study (29.8%), the AFNET study (27.7%), and the
J-RHYTHM study (34.2%). However, there was a noticeable
difference compared to the ATRIA study, with 45% of the
patients being over 75 years of age.

In our study, the female/male patient ratio (>1) was 58% to
42%. This ratio is consistent with the AFTER study (59.9%
to 40.1%) and the TEKHARF study (62.7% to 37.2%), but
significantly different from the AFFIRM, J-RHYTHM,

AFNET, REALISE-AF, and ATRIA studies, where the female/
male ratio was reported as <I. This result suggests that
geographical influences and ethnic differences may account
for the variations observed in these studies.

In our research, PAF was identified in 28% of patients, while
PPAF was observed in 72%. This ratio is most consistent with
the REALISE-AF study, which reported PAF-PPAF ratios of
24.8% to 68.7%. These ratios are also somewhat consistent
with the J-RHYTHM study (37% to 63%), the AFTER study
(14.6% to 81.3%), and the AFNET study (30.1% to 52.3%),
although the agreement is weaker.

In our study, the most common comorbidity accompanying
AF was hypertension, observed in 67% of patients, with no
statistically notable disparity detected among the PAF and
PAF groups (p>0.05). This finding is consistent with the
AFTER study (66.9%), the AFNET study (68.9%), and the
REALISE-AF study (72.2%). In the J-RHYTHM study (59.1%)
and the ATRIA study (49.3%), hypertension was also the
most common comorbidity, although at lower proportions.
In our study, PAF was more frequently observed in females,
while PPAF was more frequently observed in males, but this
disparity was not statistically important (p>0.05). In contrast,
the AFNET study reported that both PAF and PPAF were
more frequently observed in males.

In our study, the patients’ average BMI was 28.19+5.91. The
mean BMI for PAF patients was 27.3£6.39, and for PPAF
patients, it was 28.3+5.73, with no statistically meaningful
disparity among the two groups (p=0.692). BMI was found
to be high in both groups. In the REALISE-AF study, the
average BMI was 28.315.2 kg/m?, in the AFTER study, it was
27.845.3 kg/m?, and in the TEKHAREF study, it was 29.9+5.6
kg/m?. These results are notably consistent with the previous
REALISE-AF, AFTER, and TEKHAREF studies. Studies have
shown that, independent of clinical risk factors, obesity
increases the risk of AF. This is attributed to the increase in
left atrium volume that accompanies an increase in body mass
index [16,17].

In our study, the average CHADS2 result was 1.79+1.24.
The mean CHADS?2 result for PPAF patients was markedly
higher than that for PAF patients. This finding aligns with the
outcomes of the AFNET and J-RHYTHM studies.

In our study, the mean CHA2DS2-VASc result for PAF patients
was 2.67+1.68, and the rate of stroke/TIA in PAF group was
3.6%. For PPAF patients, the mean CHA2DS2-VASc result
was 3.85+1.63, and the rate of stroke/TIA in PPAF patients
was 14.6%. These values for PAF patients were found to be
consistent with the annual stroke/TIA risk values indicated
by the CHA2DS2-VASc result in the ESC 2010 AF Treatment
Guidelines. However, the occurence of stroke/TTA in PPAF
patients in our research were observed to be higher than the
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values specified in the guidelines.

In a research conducted by Friberg L. et al,, it was noted that
PAF carries the same stroke risk as PPAF [18]. However, the
incidence of stroke/TIA was significantly higher in PPAF
patients, in our study. This finding aligns with the AFNET
study, which also reported a markedly elevated incidence of
stroke/TIA in newly diagnosed AF, PAF, and PPAF patients,
particularly among those with PPAE

In our research, no statistically important disparity was found
between the PAF and PPAF groups concerning ASA therapy.
A total of 56% of all patients were receiving ASA, which
is consistent with the 52.7% reported in the AFTER study.
However, the intensity of ASA therapy was found to be lower
in the AFNET study (30%) and the J-RHYTHM study (22.3%).

In our study, heart failure was present in 36.5% of all cases, with
a significantly higher prevalence observed in PPAF patients
(p=0.002). As a result, our findings were consistent with the
data from the AFNET study, which included approximately
9,582 patients. In contrast, the prevalence of heart failure
was reported to be 29.2% in the ATRIA study and 28.6% in
the AFTER study, while the AFFIRM study reported a lower
prevalence of 23.1%.

In our study, the average LA diameter of all patients was 4.75
cm. This is consistent with the AFTER study, which reported an
average LA diameter of 4.70 cm, and similar to the -RHYTHM
study, which reported an average LA diameter of 3.84 cm. In
our study, 81% of the cases had an LA diameter larger than
normal. In contrast, this proportion was 64.7% in the AFFIRM
study. Additionally, in our research, the average LA diameter of
PPAF patients was statistically significant higher than that of
other group. In a meta-analysis conducted by Jianhui Zhuang
et al., which included 22 studies with 3,750 participants, it was
shown that an enlarged LA is associated with AF recurrence.In
our study, hypertension was the foremostrisk factor for stroke
among AF patients (67%). However, no statistically notable
disparity was recorded in the prevalence of hypertension
between PAF and PPAF groups. Our findings were consistent
with the AFTER study (66.9%) and the AFNET study (68.9%).
However, higher rates were observed in the AFFIRM study
(70.8%) and the REALISE-AF study (72.2%), while lower rates
were reported in the J-RHYTHM study (59.1%) and the ATRIA
study (49.3%). However, in all of these studies, hypertension was
observed to be the most common comorbidity accompanying
AF.

In our research, CAD wasdetected in 45.5% of all patients, with
statistically no significant disparity between the PAF and PPAF
groups. In contrast, this prevalence was 38.2% in the AFFIRM
study, 34.6% in the ATRIA study, 26.8% in the AFNET study,
25.2% in the AFTER study, and 10.1% in the J-RHYTHM study.
In our study, the high prevalence of CAD may be attributed to

our hospital being a tertiary care center in the region, which
leads to the referral of patients with more comorbidities for
advanced diagnostic and therapeutic purposes.

In our study, the average HAS-BLED score for assessing
bleeding risk was 1.95+1.17. The average HAS-BLED score for
PPAF patients was markedly higher than that for PAF patients.
While there was no history of bleeding in PAF patients, 7.6%
of PPAF patients had a history of bleeding. A notable disparity
was recognized among the PAF and PPAF groups. These
conclusions were in alignment with the dataof the AFNET
study. Abnormal renal/hepatic function was observed in 12.5%
of PAF patients, while it was significantly higher in 32.7% of
PPAF patients. These findings are in line with the AFNET
study, although the proportion was lower in the PPAF group in
the AFNET study.

Inourresearch, the history of smoking was 15%, with statistically
no notable disparity between the two groups (p>0.05). These
conclusionsare in agreement with the AFTER and AFNET
studies, but were noted to be lower when contrasted with the
Renfrew/Paisley study. In our study, despite most patients
having an indication for oral anticoagulation therapy, only
26.5% of our patients were receiving it. In the AFTER study,
49.7% of patients were receiving oral anticoagulation therapy,
with 41.3% having an effective INR level (INR: 2-3). The lower
levels of oral anticoagulant therapy use in our research in
comparison to the AFTER study are primarily attributed to
the socioeconomic status of the Southeastern Anatolia region
of our country, which, according to data from the Turkish
Statistical Institute, lags behind other regions. Additionally,
our study is limited to the Southeastern Anatolia region,
whereas the AFTER study encompasses all seven geographical
regions of the country, providing a broader scope. In the
J-RHYTHM study, although 87% of patients were receiving
oral anticoagulant therapy, an effective INR value (2-3) was
achieved in only 34.7% of the patients. It was observed that oral
anticoagulant therapy was used significantly more frequently
in PPAF patients compared to PAF patients. However, despite
receiving oral anticoagulant therapy, only about half of the
patients maintained an effective INR. This finding is consistent
with the J]-RHYTHM data, but in the AFTER study, a larger
proportion of patients on oral anticoagulants had an effective
INR value.

In our study, the NLR, platelet, and RDW values were
significantly higher in PPAF group. A research undertaken by
Acet H. et al. in 2013 with 197 patients also found that the NLR
value was significantly elevated in PPAF patients, which aligns
with our observations [19]. In our study, the evaluation of
biochemical parameters revealed that glucose, urea, uric acid,
ALT, CRP, indirect bilirubin, and GGT levels were markedly
greater in the PPAF group.
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An investigation led by Konstantinos P. Letsas et al. in 2010
also demonstrated that CRP and uric acid concentrations
were markedly higher in the PPAF group [20].

CONCLUSIONS

Most AF patients are at a significant risk for ischemic stroke.
In our study, PAF patients were found to have a similar stroke
risk as indicated by the CHA2DS2-VASc evaluation in the
guidelines. Nonetheless, PPAF cases were identified to have a
stroke risk higher than that indicated by the CHA2DS2-VASc
evaluation in the guidelines. PPAF patients were found to have
a more severe clinical condition compared to PAF patients
in terms of accompanying comorbidities. Hematological
and biochemical evaluations showed that PPAF patients had
poorer outcomes. Due to the higher stroke and bleeding risk
in PPAF patients compared to PAF patients, it emphasizes that
clinicians should be more vigilant in initiating anticoagulant
therapy and monitoring for bleeding in these patients.
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Abbreviations
AF: Atrial Fibrillation

HT: Hypertension

DM: Diabetes Mellitus

CHE: Chronic heart failure

MI: Myocardial Infarction

PAF : Paroxysmal AF

PPAF : Persistent/Permanent AF
EF : Ejection Fraction

LA: Left Atrium

INR: International Normalised Ratio
TIA : Transitional Ischemic Attack
PVD : Peripheral Vascular Disease
CAD : Coronary Artery Disease
OAC: Oral Anticoagulant Therapy

AFNET : Early Treatment of Atrial Fibrillation for Stroke
Prevention Trial

AFTER: Atrial Fibrillation in Turkey: Epidemiologic. Registry

AFFIRM : In the Atrial Fibrillation Follow-up Investigation of
Rhythm Management

TEKHARF

Faktorleri

: Tark Erigkinlerinde Kalp Hastaligi ve Risk

J-RHYTHM : the Japanese Rhythm Management Trial for
Atrial Fibrillation

ATRIA : Anticoagulation and Risk Factors in Atrial Fibrillation

REALISE-AF: Real-life global survey evaluating patients with
atrial fibrillation

BMI: Body Mass Index

ASA: Acetylsalicylic Acid

NLR: Neutrophil-Lymphocyte Ratio
RDW: Red Cell Distribution Width
ALT: Alanine Aminotransferase
AST: Aspartate Aminotransferase
CRP: C-Reactive Protein

GGT : Gamma-Glutamyl Transferase

Table 1. The comparison of sociodemographic information,
comorbidities, and medication usage in groups with PAF
and PPAF groups. (PAF; Paroksismal AF, PPAF; persistant-
permanent AF. BMI; Body mass index, CAD; Coronary Artery
Disease TIA; Transient Ischemic Attack *:p<0,05 significant,
n; number of patients)
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PAF group DPPAF group P Value PPAF group
Average Age (years) 63,94x12,39 70,57£10,86 <0,001*
Height (cm) 163,65+10,26 161,24+10,40 0,145 Urea 46,05+29.44 65944431 <0.001*
Weight (kg) 74.27x15.30 73.48=15.75 0.751 Glucose 125,44+49 37 138,92+51,63 0,046*
BMI (kg/m?) 27,93£6,39 28.30+5.73 0,692 ALT 2387+21,73 32,62+40,54 0,046*
Female Gender n, % 33(%58,9) 83(%57.6) >0,05 Uric acide 5,89+1,86 7,57£2,76 <0,001*
Male Gendern, % 23(%41,1) 61(%42,4) 50,05 CRP 1.71+2,94 3,23+4.,54 0.006*
Choronic Heart Failure 11(%619.6) 203, 0,002+ indirect bilirubin 0,48=0,28 0,69+0.49 <0,001*
o GGT 35,32+27.65 62,00+63,20 <0,001*
(CHF)n, %
- Triglyceride 139,82+83.,06 110,53+50,04 0.,016*
Hypertension (HT)n, % 34 (%60.7) 100(%69.4) 0,238
HDL 41,45+21.91 34,27+12,32 0.024*
Age >75n, %" 9(%16,1) 52(%36.1) 0,006*

- : Total Cholesterol 172,01+44 .21 147,20+40,57 <0,001*
Diabetus Mellitus(DM) ~ 8(%14.3) 36(%25) 0,101 DL 102.72:33.52 ST1331.16 0,007+
n.% INR Value 1,28+0,60 1,54+0,79 0,014*
Stroke/TIA n,% 2(%3,6) 21(%14.6) 0,028*% Platelet 258466 232:79 0.028*
CAD n% 22(%39.3) 69(2%47.9) 0,271 RDW 16,24=1,69 16,98+2,24 0,026*
Age 65-74n.% 22(%39,3) 61(%42.4) 0,692 NLR 3,56+3,18 4,68+3,95 0,040*
Smoking n.% 12(%21,4) 18(%12,5) 0,112 WBC 8,62+2,92 8,88+3,15 0.587
Ischemic CMP n, % 5(%48,9) 31(%21,5) 0,03* HGB 13234173 12,69+1,97 0,076
Dilated CMP n. % 2043.6) 16511.2) 0,09 HCT 39,01+5,03 37,37+7,04 0,113

- MPV 8,94+1,89 8,77+1.60 0,540
Hypertrophic CMPn, % 0(%0) 1(%0,7) 0,532
i NEU 5,73+£2,78 6,41+£2.97 0,143
Thyfotuxmuslsru, % 5(%8,9) 13(%9) 0,982 Lymphocyte 2.0£0.79 1.76£0.90 0.075
Taking Warfarin, n 7(%12,5) 46(%31,9) <0,001* Monocyte 0712056 0.74+0.50 0978
Effective INR, n" 2 2 <0.001* Basophil 0,07=0,03 0,07£0,05 0.839
AsA 24(%42.9) 74(%51,4) 0,278 Eosinophil 0,15+0,13 0,12+0,11 0,266
Clopidogrel 1(%1.8) 14(%9.7) 0.031* Creatinine 0,98+0,87 1,18+0,76 0,149
Beta-blocker 24(%42.9) 79(%654.9) 0,127 AST 34,10+24,87 36,87+34,82 0,704
Non-dihydropyridine 4(%7.1) 17(%11,9) 0,327 Total Bilirubin 0,88+0,78 1,16+0,85 0,520
CCB Free T3 4.37£1,31 4,13£2,77 0,232
Amiodarons 0 3@o21) 0270 Free T4 17,35+7,34 18,10+5,50 0,439
Statin 6(%10.7) 16(%11.1) 0571 TSH 1,69+1,45 1,59+1.46 0,642
— Ptz 16,11+£7,52 18,82=10,15 0,071
Digoxin H%7,1) 35(%24.3) 0,006%
PLR 145,88+58,85 154,95+85,19 0,466
ACEI/ARB 23(%41) 85(%59) 0,022%
Diuretic 14(%25,5) 81(%56.3) <0,001* REFERENCES
Alpha-block: 0 PIOEY 0208 1. Kannel WB, Abbott RD, Savage DD, Mc Namara PM. Epidemiological features of chronic atrial fibrillation:
pha-plocker (%2.8) § The Framingham Study. N Eng J Med, 1982;306:1018-22
Dihydropyridine CCB 2(%3,6) 18(%12,5) 0,059

- 2. ACC/AHA/ESC guidelines fort he Management of Patients with Atrial Fibrillation. Circulation 2006;49:2118-

Nitrate 1(%1.8) 3(%2,1) 0,883 2150

Table 2. PAF and PPAF groups. CHA2DS2-VaSc Score ,
CHADS2 Score, HASBLED Score , Left Ventricular Ejection
Fraction and Left Atrium (LA) Diameter (PAF;paroksismal AF,
PPAF;persistant-permanent AF. n; number of patients)

Mean Standard P Value
deviation +
CHA2DS2 VASC Score All patients 3,52 1,72
PAF 26786 1,68531
PPAF <0,001
35,8542 1,63429
All patients 1,7950 1.2493
CHADS2 S par 1,1607 24920 <0,001
core X
PPAF 20417 126753
HASBLED Score All patients 1,9550 1,1789
Par 13214 1,02881
PPAF <0,001
22014 1,14403
Left Ventricular Ejeksiyon All patients 48,320 13,25163
Fraksiyonu(LVEF) (%)
PAF 54,0179 10,41937 <0,001
PPAF 46,1042 13,60004
Left Atrium (LA) Diameter (cm) | All patients 4,75 3,14
PAF 4,0339 ,61089 <0,043
PPAF 50375 3,65699

Table 3. The comparison of hematological and biochemical
parameters in groups with PAF and PPAF. (PAF: Paroxysmal
AF, PPAF: Persistent-Permanent AF. *P< 0.05 significant

Atrial fibrillation in general practise in France: the ALFA study. Circulation 1999;99:3028-35
4. Tirk Atriyal Fibrilasyon (TAF) calismasi. Z. Yigit (TAF arastiricilar adina ) Turk Kardiyoloji Dernegi arsivi
2000;28:8-19
5. Albers GW, Dalen JE, Laupacis A, Manning WJ, Peterson P, Singer DE. Antithrombotic therapy in atrial
fibrillation. Chest 2001;119:194s-206s

6. Go AS, Hylek EM, Philips KA, at al. Prevalance of diagnosed atrial fibrillation in adults: national implacations
of rhythm management and stroke prevention: the Anticoagulation and Risk Factors in Atrial Fibrillation(ATRIA) study.
JAMA 2001;285:2370-5

7. Wolf PA, Abbott RD, Kann el WB, Atrial Fibrillation as an independent risk factor for stroke. The
Framingham Study Stroke 1993;22:983-95

8. Stroke Treatment and Prevention Act.108th Congress. November 20,2003;51909 1S:1-19
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Abstract

Background: This study aims to determine the prevalence of epistaxis in primary school children and to
evaluate the relationship between epistaxis and family and environmental factors and to review cause and
treatment approaches.

Methods: This is a community-based cross-sectional study. 817 students aged 7-11 from three primary schools
located in Mardin, the city of Turkey were included in this study. The data were collected using the face-
to-face interview technique through a questionnaire containing information about the socio-demographic
characteristics of the children, the causes of bleeding and treatment approaches. Descriptive statistics and chi-
square analysis were used to analyse the data. p<0.05 was considered statistically significant.

Results: The prevalence of epistaxis in children aged 7-11 years was found to be 283 patients (34.6%). 20.8%
had an underlying disease that could cause bleeding. Epistaxis is seen in summer at 85.3%. The prevalence
of epistaxis has been associated with family history of epistaxis, allergies, sinusitis, nasal obstruction, nasal
crusting, and wounds in the nose, and smoking in the family (p<0.05).

Conclusions: It has been observed that epistaxis was mostly observed in children in the summer. Epistaxis
has been found to be associated with smoking in the family, and it has been found to be associated with the
presence of nose bleeding in the family, sinusitis, allergy, nasal congestion, nasal crusting and nasal wound.
Although most cases of epistaxis had spontaneous resolution without treatment, it causes fear to parents.

Keywords: Epistaxis, prevalence, child, Turkey.

Ozet

Amag: Bu galismanin amaci ilkokul ¢agindaki ¢ocuklarda burun kanamasi yayginligini belirlemek ve burun
kanamasi ile aile ve gevresel faktorler arasindaki iliskiyi degerlendirmek, sebep ve tedavi yaklagimlarini gézden
gegirmektir.

Yontem: Caligmaya Mardin il merkezindeki ti¢ ilkogretim okulunda 7-11 yas aras1 817 6grenci alinmistir.
Veriler ¢ocuklarin sosyo-demografik 6zellikleri, kanama nedenleri ve tedavi yaklagimlar: hakkinda bilgiler
igeren anket yoluyla yiiz-yiize goriisme teknigi kullanilarak toplanmistir. Verilerin degerlendirilmesinde
tanimlayici istatistikler ve ki-kare analizi kullanilmistir.

Bulgular: 7-11 yas arast ¢ocuklarda burun kanamasi prevelans: 283 hasta (%34.6) olarak saptanmistir. Ailede
burun kanama varhgy, allerji, siniizit, burun tikanikligi, burunda kabuklanma, burun iginde yara olmas: ve
ailede sigara i¢imi burun kanamas: ile iliskilendirilmistir (p<0.05). Burun kanamasi olanlarin %80.2’sinin
kendiliginden iyilestigi ve bu durumun ebeveynlerin %55.1’inde korku yarattig1 belirlenmistir.

Sonug: Burun kanamasinin ¢ocuklarda daha ¢ok yaz aylarinda izlendigi goriilmistiir. Burun kanamas ailede
sigara igilmesi ile iligkili bulunmus olup, ailede burun kanama varligy, siniizit, allerji, burun tikanikligs, burunda
kabuklanma ve burunda yara olmasi ile iligkili bulunmustur.

Anahtar kelimeler: Burun kanamasi, gocuk, prevalans, Tiirkiye.

Cite this article: Sar1 N, Butun A, Yesil Y, Mungan F. Prevalence Of Epistaxis in Children, Related Factors and Treatment Approaches. Turk
J Health S. 2024;5:3:X-X. http://dx.doi.org/10.29228/tjhealthsport.77323
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INTRODUCTION

Epistaxis is the blood coming from the nostrils, nasal passages
or nasopharynx. Its prevalence in the general population is
60%. Although most of them recovered spontaneously, serious,
recurrent nosebleeds that require treatment, admission to the
emergency department and hospital stay can be encountered
[1]. The nose has a rich vascular supply, making it vulnerable
to episodes of bleeding, either spontaneously or as a result of
localized trauma. Most of the time, the bleeding is mild and
self-limited, although it can be profuse and life-threatening
[2].

Epistaxis is frequently encountered in childhood. Its prevalence
is around 30% in children aged between 0-5 years and around
50% in those above 5 years old. Epistaxis in childhood mostly

occurs for benign reasons [3] .

Most of the spontaneous bleeding in children is of venous
origin and originates from the Little region, which is located
in the anterior part of the nasal septum. In this region, the
Kiesselbach plexus is located under the mucosa and consists of
the anastomose of the small arteries [4]. Epistaxis in children
has systemic and local causes such as bleeding disorders,
trauma, anatomical disorders, and inflammatory disorders [5].
Epistaxis is commonly the result of local trauma from nose-
picking or a recent upper respiratory infection [2]. However,
the most common etiology in children is nose-picking [6].

Although rarely seen, the causes of resistant unstoppable
bleeding are systemic diseases such as leukaemia and bleeding
diathesis. In a patient with epistaxis, these serious diseases
cause fear and anxiety in parents unless they are excluded
[7,8]. There is no standard treatment algorithm for epistaxis.
The treatment approach for epistaxis in children and adults
is the same. Such treatment approaches include nasal direct
compression, administration of topical vasoconstrictors and
moisturizers, topical agents that stop bleeding, chemical and
electrical cauterization of the bleeding site, and nasal packing
with various resorbable and non-resorbable materials and
surgical ligation and endovascular embolization [1,3,9,10].

This study aimed to determine the prevalence, causes and
treatment approaches of epistaxis in primary school children
in a city in the southeast of Turkey.

METHODS

The population of the study include 3,269 students from
three primary schools located in Mardin, Turkey. The sample
included 817 (467 female, 350 male) volunteer children aged
between 7 and 11. The population of Mardin province is
829,195. In the sample selection, there were 99 primary schools
in the city centre of Mardin. The schools were numbered from
1 to 99, and 3 primary schools were randomly selected. The
sample size formula was calculated based on the number of

students registered in these schools.

When the prevalence of epistaxis in Saudi Arabia, which has
similar characteristics to our country, was 39.5%(11), and
this was 34.6% in Turkey, at a significance level of 0.05, when
the sample calculation is made using the Single Sample Z test
with a power of 0.80, a minimum of 767 disease samples were
found sufficient for the study.

Data were collected between October and November 2022.
Ethical approval was obtained from Mardin Artuklu University,
Non-Invasive Clinical Research Ethics Committee (REF No:
9, Date: 10/06/2022). Additional permission was obtained
from the Provincial Directorate of National Education (REF:
E-63050228-165.01-52917438. A questionnaire, which was
developed by researchers, was applied to the students. Since
the students were in the paediatric group, informed consent
forms were obtained from their parents.

The data were analysed using the SPSS (Statistical Package
for Social Sciences) for Windows 25.0 software. Descriptive
statistical methods were used to analyse the data (number,
percentage). Chi-square analysis was applied to test the
relationship between variables. The statistical significance
level was determined as 0.05.

RESULTS

It was observed that there was no difference between the
epistaxis status and sociodemographic characteristics of the
participants (p>0.05). It was seen that there is a statistically
significant relationship between epistaxis and smoking in the
family (p<0.05). It was observed that 69.3% of the participants
with epistaxis had a family history of smoking (Table 1).

Table 1. Descriptive characteristics of the participants

Epistaxis Status

Variables Yes No Test
n % n % Value P
Female 152] 537 | 315 59.0
. L
Gender Male 131] 463 | 210] 410 | >1% 0147
7 years 72| 254 | 129] 242
8 years 72 | 254 | 124] 23.2 .
Age 9 years 50| 212 150] 281 ] 7% 0192

10 years and older 79 279 | 131] 245
Income is less than
expenditures

Income is equivalent to
expenses

Income is more than

115 406 | 232| 434

Income status 128 452 | 234 438 0.701%*%| 0.704

40 141 68 12.7

expenditures
Not literate 31 11.0 60 11.2
Literate 53 18.7 | 115| 21.5
§ . Secondary School 47 16.6 | 101| 18.9
Mother's Educational ot Sehvool SL| 286 | 145] 27.0| 2.716**| 0.744
Level >
Bachelor's degree 2% 92 3 81
Master's degree - i .
University 45| 159 | 70| 13.1
. . Yes 196 69.3 332 62.2
Smoking in the family No 37 307 | 202] 378 4.062%F | 0.044*
Total 283| 100.0| 534| 100.0

*p<0.05, ¥ *Chi-square analysis

It was determined that 34.6% of the participants had epistaxis.
When the distributions according to the site of epistaxis were
examined, it was seen that 60.8% of them from both nostril.
When the distribution of the participants according to the
first epistaxis time was examined, it was seen that 94.3% of
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them were 2 years and older .When the distribution of children Variables u %
- Yes 227 802
with epistaxis according to the number of epistaxis per year was Observation alone No s 198
. . : o Yes 74 26.1
examined, it was seen that 64.3% of them had bleeding 5-14 Status of treatment for cpistaxis No 209 | 739
. . . . . . . . . Yes 12 42
times a year. When their distribution by seasons was examined, Status of blood donation for epistaxis |77 271 958
. . .. Presence of disease that may cause Yes 39 20.8
it was seen that 85.3% of them had epistaxis in summer. It was cpistaxis Yo 237 )
. . . .. . . - Yes 113 39.9
seen that 28.5% of the participants had epistaxis in their family Infervention for epistaxis o o o1
(Table 2) . Using cream for nasal wound ;:s }gg gg;
Going to the emergency department for | Yes 46 16.3
H H H et H cpistaxis No 237 83.7
Table 2. Distribution of the participants according to the g to e no and Hroat ocipit [ Yes = =7
characteristics related to epistaxis clinie for epistaxis e 12 o8
Hospitalization for epistaxis st 377 5 6 3
Variables n % L . . Yes 156 55.1
Right nostril 65 230 Epistaxis causing fears in parents No 127 440
Site of Epistaxis Left nostril 46 16.3 Total 283 100.0
Both nostril 172 60.8
— Younger than 2 years 16 5.7
Epistaxis history 2 years and older 267 94.3
5-15times/year 182 64.3 En oo
o 16-25 times/year 26 9.2
Frequency of Epistaxis 25 and abov:-" ear 62 21.9 =
Do not know 13 4.6 50 43,2
Total 283 100.0
. Yes 40 14.3 20
Spring No 239 85.7 339
s ] Yes 238 85.3 20
Season of | ~Umer No 41 14.7 2
Epistaxis Yes 36 12.9
Autumn No 243 87.1 =
) Yes 39 14.0 25 35
Winter No 240 86.0 10 5 5
Total 279 100.0 5 = = = | — |
o . [ Yes 233 28.5 . - ) -
Family history of Epistaxis 3 History of nasal trauma Sinusitis Tension Bleeding disease
Total ‘ Ne ;}f;‘ 1701["50 (fall, fracture) (hemophilia, ITP)
otal A

It was observed that there was a statistically significant
relationship between the epistaxis of the participants and their
family history of epistaxis, allergies, sinusitis, nasal obstruction,

nasal crusting, and wound in the nose (p<0.05) (Table 3).

Table 3: The relationship between the epistaxis status of the
participants and their characteristics related to nose

Epistaxis Status
Variables - Yes - - No - Test Value p
ily hi 2
R —T a3 FrTT Y
2
sy a1 R TS
Sinusitis Eff 23494 slséi :895 996.28 4081 | 0.043¢
Nasal obstruction ;zs 26203 ng ;ii i‘;f 45.521%* | 0.000%
e A L A T T
Wound in the nose Ng M a0 180 gssaser| 00000
Total 283 100.0 534 100.0

*p<0.05, * *Chi-square analysis

The distribution of bleeding management in children with
epistaxis was provided in Table 4. It was observed that the
epistaxis stopped spontaneously in 80.2% of the participants. It
was determined that 26.1% ofthe participantsreceived treatment
for epistaxis. In the case of epistaxis, 4.2% of participants were
given blood and 20.8% had a disease that could cause bleeding
(Table 4, Figure 1). 39.9% of the children had an intervention,
and 46.1% of them used cream for nasal wounds. 16.3% of the
children went to the emergency department for epistaxis and
32.2% went to the ear nose and throat outpatient clinic (Table
4).

Table 4. Distribution of children with epistaxis regarding
bleeding management

Figure 1. Those with a known disease that causes bleeding
DISCUSSION

Of the 817 children who participated in our study, 283 (34.6%)
of the children between the ages of 7-11 had epistaxis. In an
international study conducted in 43 countries on epistaxis, it
was determined that the prevalence of epistaxis varied between
countries, and the prevalence ranged from 3% (New Zealand) to
60% (Russia), with an average prevalence of 21.7%. In the same
study, the prevalence of epistaxis in the paediatric population
was determined as 18.2% between the ages of 0-5 and 21.9%
between the ages of 6-12 [12]. In another study, this rate was
found to be between 10% and 60%[11]. Considering that it was
reported as 27.9% in the study conducted in Ethiopia, our rates
are relatively consistent with the existing literature [13]. The
reasons for the prevalence of epistaxis in this wide range can be
explained by climate, socioeconomic and cultural differences
[12].

In our study, 152 of the children with epistaxis were found to
be female and 131 were found to be male, and no significant
relationship was found between gender and epistaxis. The
prevalence of epistaxis was found to be 53.2% in the male
population [12]. It has been stated that estrogen is protective, so
epistaxis is more common in men [14]. The reason why we did
not find gender-related statistical difference in our study can be
explained by the abundane of females in the study population.

There is a belief that epistaxis is common during the winter
months [15,16]. In this study, it was observed that 85.3% of
epistaxis occurred in the summer.
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According to the study of Bray et al. , there was no relationship
between ambient temperature and epistaxis [17]. According to
Shay et al., it was observed that epistaxis in children is more
common in spring and summer [18]. In one study, it was
reported that in dry environments such as in the desert or in
the winter in the cooler climates, where, the lack of humidity
dries the mucosa of the anterior nasal septum cause epistaxis
[19] . ElAlfy et al. in Egyptian study found the majority of
patients bleeding when the temperature is high [20]. In a
study by Yu et al. investigating the relationship between the
frequency of epistaxis and many meteorological variables, they
found a correlation between temperature and air visibility, but
no correlation with humidity [15].

Recurrent epistaxis was seen in 9% of the pediatric population
[21]. The incidence of bleeding disorder in patients with
recurrent epistaxis is between 5.5% and 33% [22,23]. We see
that the bleedings that do not stop and are dangerous are mostly
under 2 years of age, such bleeding is accompanied by injuries
and serious systemic diseases in emergency departments and
with indications for hospitalization [24]. In our study, it was
found that there were 5.7% patients with epistaxis under the
age of 2. In our study, the rate of bleeding-related diseases was
8.5%. Since our study was a questionnaire study, it was not
possible to evaluate blood parameters, and it was learned from
the patients whether they had a disease that caused epistaxis.

In relation to our study results, a significant relationship was
found between epistaxis and local causes (family history of
epistaxis, allergies, sinusitis, nasal obstruction, nasal crusting
and wound) (Table 3). Whymark et al. showed that 2/3 of
children with recurrent epistaxis had crusting in their noses
and half had enlarged anterior septum vessels and suggested
that the crusting triggered by inflammation was caused by
staphylococcus aureus infection [25]. Chronic inflammation
triggers growth factors and causes vascularization and S
aureus is transmitted with the child’s finger. Children carry
more S. aureus than adults[26]. Wahap et al. found that
recurrent epistaxis accounts for 39.7% of local causes such as
trauma, allergies, and nasal septum in children. In the same
study, allergic rhinitis was found to be 8%, adenoid 4%, and
bacterial rhinitis 88%. In 1/3 of these patients, crusting and
irritation of the anterior nasal septum were observed [27].

According to the results of the study, the side of the nose
bleeding was 23% from the right nasal passage, 16.2% from
the left nasal passage, and 60.8% from both. Since our study
was a survey study, it was not possible to determine whether
the children were bleeding from the anterior or posterior.
Damrose et al. (2006) conducted a study on children aged 7-17
years with epistaxis and they determined that epistaxis was
seen on one side as 12%, two sides as 30%, and undetermined
as 58% (28] .

A significant relationship was found between epistaxis and the

family history of epistaxis, and this rate was found to be 52.3%
according to our study. While the family history was 10% in
the study of Damrose and Maddalozzo [28]. In addition, it is
reported that smoking in the family was an irritant and did
not trigger epistaxis in a study by Smith et al. [29]. There is a
significant relationship between smoking and epistaxis, and
smoking rate was found to be 69.3% in our study.

Epistaxis in the pediatric population is a common problem
(PCPs) and
otolaryngologists. Most of the cases are spontaneous, anterior

faced by both primary care physicians

and self-limiting [7]. According to the results of this study,
80.2% of epistaxis were found to recover spontaneously.
Similarly, the spontaneous recovery rate was found to be
88% in Al-Masum et al. [30] .It was determined that 16.3%
of emergency department visits are due to epistaxis, 32.2%
went to the otolaryngology outpatient clinic and 3.2% were
hospitalized due to epistaxis. In addition, it was observed that
epistaxis caused fear in 55.1% of the parents. In the study of
Tunkel et al., the rate of visits to the emergency department
was 0.5% for patients with epistaxis [1]. These cause 1/3 of all
emergencies caused by otolaryngology related emergencies.
6% of patients who came to emergency room with epistaxis
are patients who received aggressive treatment and were
hospitalized. The rate of visits to the emergency department
is slightly higher than the existing literature. The reasons for
having a slightly high rate of visits could be a high number of
consanguineous marriages, an increase in hereditary diseases
and dry air [1]. 6.9% of children admitted to the emergency
department required intervention, and 93.5% received simple
intervention for anterior epistaxis by Shay et al. [18].

In Damrose and Maddalozzo’s series of 90 children in which
they examine pediatric epistaxis, coagulopathy was found in
7.8% of children with epistaxis [28]. In a study conducted in
Switzerland, 0.16% of children aged 6-10 years were admitted
to the otolaryngology outpatient clinic due to epistaxis4.
Our results were higher than that of the existing literature.
Hospitalization has been reported to be between 1-35% in
various countries and is consistent with our study results [12].
In the study of Al-Masum et al., the rate of those who receive
blood was 2%, which is lower than the rate in this study [30].
According to the results of the study, it was determined that
46.1% of the children with epistaxis used nasal creams. The
use of Emolient is 56% in the literature and this rate is higher
than our study results [28].

In our study, the rate of interventions such as nasal packing
and chemical and electrical cauterization was 39.9% and the
rate of receiving blood was 4.2%. According to a study by
Alqarnia etal, 69.6% of cases were only observed, 17.7% receive
anterior package, 8.9% of cases were serum washed, 3.8% of
participants received blood transfusion [11]. In the study of
Sethi et al., anterior package and cauterization were higher
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compared to our study, 52.2%. Only the anterior package was
applied in 40.5% of patients [9]. In the study of Al-Masum et
al., it was observed that 88% of participants were only observed,
12% anterior packed, 5% baby saline washed, and 2% blood
transfusion was performed [30]. Davies et al. found that 78%
of children were cauterized with silver nitrate [7]. Although
embolization and endovascular interventions require high cost
and qualified personnel, the success rate of such interventions
is higher and used in non-stop bleeding [1]. In our study, no
such intervention was found due to the memory factor over the
pediatric population and the questionnaire application.Also,
our results were based on the statements of children and their
family. Conducting research in a larger population and looking
at different parameters can provide more accurate results.

CONCLUSION

Epistaxis is seen with a prevalance of %34.6 in Mardin in Turkey.
Most of cases recovered itself. It was observed that epistaxis was
mostly observed in children in the summer months. Epistaxis
has been found to be associated with smoking in the family,
the presence of epistaxis in the family, sinusitis, allergy, nasal
congestion, nasal crusting and nasal wound. Epistaxis is a
worrying situation in the family and the rates of visits to the
emergency department and ear nose and throat outpatient
clinic have been found to be high.
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