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YAZARLARA BILGI/YAZIM KURALLARI
Selcuk Tip Dergisi (Selcuk Med J), Necmettin Erbakan Universitesi'nin bilimsel, bagimsiz, hakemli, acik erisimli yayin organidir. Tip doktorlari, aragtirmacilar ve
bilim adamlarindan olusan genis bir kitleye hitap eden disiplinli bir dergidir. Temel ama¢ Tip/Saglik alaninda, tani ve tedavideki gtincel gelismelerin, cerrahi
yenilikler ve bilim diinyasina katkida bulunacak ¢alismalarin ulusal ve uluslararasi literattirde paylasiminin saglanmasidir.

Selcuk Tip Dergisi, tip bilimine ve akademik calismalara katkisi olan, klinik ve deneysel calismalari, editryal yazilar, klinik olgu bildirimlerini, teknik ve egitici
derlemeleri, orijinal gorlintli raporlarini ve editdre mektuplar yayinlar. Anket/mulakat calismalari; Editorin ilk degerlendirmesi sonucunda cok degerli bir katki
sunuyorsa degerlendirmeye alinabilir.

Dergi gonderim kurallarina ve dergi kapsamina uygun gérilen, editoryal calismalar hari¢ tim yazilar alaninda uzman hakemlere bilimsel degerlendirme icin
gonderilir. En az iki hakem karari aranir. Yayimlanan tim makaleler cift tarafli kor akran degerlendirmesi siirecine tabidir. Uygunlugunu tartisilan calismalarda
yardimci editorler hakemlerin yorumlarini dikkate alarak kendi degerlendirmelerini eklerler. Gonderilen tiim yazilar icin nihai karar Bas Editor'e aittir. Butlin
makaleler icin stireclerin editor ve yayin kurulu tarafindan en geg Ug¢ ay icerisinde sonuclandiriimasi hedeflenir. Fakat elde olmayan gecikmelerden dolayi bu sire
uzayabilir.

Yayin kurulu kararlari ile belirlenen bazi konular hakkindaki yazilar, yayin kurulu tiyelerinin tamaminin incelemesine sunulur. incelemeler sonucu oy ¢okluguna
ulasan ¢alismalarin dergideki stirecleri devam edecektir. Yayin kurulu kararlari dergi web sitesinde yayinlanmaktadir.

Yayina kabul edilen yazilarin telif hakki yazarlara aittir. Selcuk Tip Dergisi, makaleyi ilk yayimlama hakkina sahiptir. Selcuk Tip Dergisi, ilave olarak websitesinde
bulunan telif haklari bildirim belgesinin de yazarlar tarafindan onaylanarak imzalanmasini ve 1slak imzali formun sisteme eklenmesini talep etmektedir. Dergi her
yil mart, haziran, eyliil ve aralik aylarinda olmak iizere dért sayi olarak yayimlanmaktadir. Derginin yayin dili ingilizcedir.

Gonderilen yazilarin daha 6nce herhangi bir yerde/dergide yayinlanmamis olmasi ve yayin icin baska bir dergiye génderilmemis olmasi gerekmektedir [Bilimsel
kongrelerde sunulan s6zli bildiri ve posterler (6zet ya da tam metin olabilir) bildiriimek kaydi ile harictir]. Dergide yayimlanan yazilarin her tiirli sorumlulugu (etik,
bilimsel, yasal vb.) yazarlara aittir. Dergide yayimlanan yazilarda ifade edilen ifadeler veya gorisler yazarlarin gérusleri olup, editorlerin, yayin kurulu ve yayincinin
goruslerini yansitmaz; editorler, yayin kurulu ve yayinci, bu tiir materyaller icin herhangi bir sorumluluk veya yukimluluk kabul etmemektedir. Yazim kurallarina
uygun olarak hazirlanmamis olan yazilarin incelenmeye alinip alinmamasi Editor ve Editoryal Kurulun insiyatifindedir.

Tiim calismalarda etik kurul onayi ve bu onamin belgelendirilmesi gerekmektedir. Tim calismalarda yazarlarin calismaya katki diizeyi ve onayi bildirilmelidir.
Calismada veri toplanmasi, deney asamasi, yazim ve dil diizenlemesi dahil olmak tizere herhangi bir asamasinda finansal cikar catismasi olmadigi bildirilmelidir.
Calismada varsa ticari sponsorluk bildirilmelidir. Selcuk Tip Dergisi'nde intihal programi (iThendicate) kullanilmaktadir. Akademik atif sinirini asan benzerlik tastyan
makaleler ve yayin kurallarina uygun olarak hazirlanmamis makaleler degerlendirmeye alinmayacaktir. Dergi intihal tarama raporunu yazardan talep edecedi gibi
kendisi de tarama yapabilir.

Derginin yayin politikasi ve stirecleri Uluslararasi Medikal Dergisi Editorleri Komitesi (International Committee of Medical Journal Editors-ICMJE), Diinya Tibbi
Editorler Dernegi (World Association of Medical Editors-WAME), Bilim Editorleri Konseyi (Council of Science Editors-CSE), Avrupa Birligi Dernegi Bilim Editorleri
(European Association of Science Editors-EASE) ve Yayin Etigi Komitesi (Committee on Publication Ethics-COPE) ve Ulusal Bilgi Standartlan Orgiitii (National
Information Standards Organization-NISO) yénergelerini takip eder. Dergimiz ‘Seffaflik ve Akademik Yayincilik En lyi Uygulamalar Ilkelerine’ (Principles of
Transparency and Best Practice in Scholarly Publishing) (doaj.org/bestpractice) uygundur. Yayin Kurulu, dergimize gonderilen calismalar hakkindaki intihal, atif
manipulasyonu ve veri sahteciligi iddia ve stpheleri karsisinda COPE kurallarina uygun olarak hareket edecektir.

Derginin Yayin Kurulu, itiraz ve sikayet vakalarini, COPE rehberleri kapsaminda isleme almaktadir. Yazarlar, itiraz ve sikayetleri icin dogrudan bas editor veya editor/
yayin kurulu ile temasa gecebilirler. ihtiyac duyuldugunda Yayin Kurulu’nun kendi icinde ¢c6zemedigi konular icin tarafsiz bir temsilci atanacaktir. itiraz ve sikayetler
icin karar verme sureclerinde nihai karari Bas Editor verecektir. Yayinci ve editor gerektiginde diizeltmeler, agiklamalar, geri cekilmeler ve 6zirler yayinlamaya her
zaman hazirdir.

Selcuk Tip Dergisi ile ilgili tim yazismalar, makale génderme, makalenin takibi, danisman raporlari, diizeltmelerin yapilip yiiklenmesi, kabul yazisi gonderimi ve
diger tim makale ile ilgili formlarin yiklenmesi https://www. selcukmedj.org sayfasindan yapilacaktir. Bu site lzerinden yiiklenecek makaleler icin kurallar
asagida belirtilmistir.

Selcuk Tip Dergisi, Uicretsiz, acik erisim politikasi benimsemektedir. Bu baglamda dergide yayinlanan tiim yazilar https://www. selcukmedj.org adresinden erisime
acik olup yazarlardan hicbir ek Ucret talep edilmeyecektir.

Yazarhk

Selcuk Tip Dergisi'ne gonderilen caligmalarda yazar olarak listelenen herkesin ICMJE (www.icmje.org) tarafindan Onerilen yazarlik kosullarini karsilamasi
gerekmektedir. ICMJE, yazarlarin asagidaki 4 kosulu karsilamasini 5nermektedir:

e Calismanin konseptine/tasarimina; ya da ¢alisma icin verilerin toplanmasina, analiz edilmesine ve yorumlanmasina énemli katki saglamis olmak;

e Yaz taslagini hazirlamis ya da 6nemli fikirsel icerigin elestirel incelemelerini yapmis olmak;

e Yazinin yayindan 6nceki son halini gézden gecirmis ve onaylamis olmak;

e Calismanin herhangi bir bélimuniin gegerliligi ve dogruluguna iliskin sorularin uygun sekilde sorusturuldugunun ve ¢éziimlendiginin garantisini vermek
amaciyla calismanin her yoniinden sorumlu olmayi kabul etmek.

Yazar olarak belirtilen her kisi yazarligin dort kosulunu karsilamalidir ve bu dort kosulu karsilayan her kisi yazar olarak tanimlanmalidir. Yazar olarak atanan tim
kisiler yazarlik icin hak kazanmali ve hak kazanan herkes listelenmelidir. Dort kriterin hepsini karsilamayan kisilere makalenin baslik sayfasinda tesekkir edilmelidir.
Finansman alimi, veri toplanmasi ya da arastirma grubunun genel gézetimi, kendi baslarina, yazarligi hakl ¢cikarmaz. Bir ya da daha fazla yazar, calisma
baslangicindan yayinlanmis makaleye kadar, bitiin olarak calismanin bittinliginiin sorumlulugunu Gstlenmelidir.Cok merkezli calismalarda yazarlik bir gruba
atfedilir. Yazar olarak adlandirilan grubun tiim tyeleri, yukaridaki yazarlik kriterlerini tam olarak karsilamalidir. Bu kriterleri karsilamayan grup tyeleri, onaylari ile
birlikte listelenmelidir. Mali ve maddi destek de kabul edilmelidir.
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Yazar Degisikligi Talepleri

Yazar listesindeki yazar isimlerinin eklenmesi, silinmesi veya yeniden diizenlenmesi ancak makale kabul edilmeden 6nce ve ancak dergi Editori tarafindan
onaylandigi takdirde yapilabilir.

Boyle bir degisikligi talebi olursa Editor, sorumlu yazardan (a) yazar listesindeki degisikligin nedeni ve (b) tim yazarlardan eklemeyi kabul ettiklerine dair yazili onay
(e-posta), talep eder. Editor, yalnizca istisnai durumlarda, makale kabul edildikten sonra yazarlarin eklenmesini, silinmesini veya yeniden diizenlenmesini dikkate
alacaktir.

Makale Yazimi
Orijinal arastirma makalesi kaleme alanlar, konuyu 6zgtin bir sekilde ve nesnel bir tartisma ile ele almalidir. Makale, baskalarinin calismayi tekrarlamasina izin vermek
icin yeterli ayrinti ve referanslari icermelidir. Hileli veya bilerek yanlis beyanlar etik disi davranis teskil eder ve kabul edilemez.

Ozgiinliik

Yazar makalenin orijinal oldugu, daha 6nce baska bir yerde yayinlanmadigi ve baska bir yerde, baska bir dilde yayinlanmak lzere degerlendirmede olmadigi
konusunda teminat saglamalidir. Makale yaziminin yapay zeka sistemleri kullanilarak yapildigi ¢alismalar kabul edilmemektedir. Yapay zeka sistemleri, sadece
yazilarin dil diizenlemeleri icin kullanilabilir.

Orijinal Kaynak Kullanimi ve Atif Yapma
Yazarlar, tamamen 6zgiin eserler yazdiklarindan ve bagkalarinin eserlerini veya sozlerini kullanmiglarsa, bunun uygun sekilde alintilandigindan emin olmalidir.
Uctincii taraflarla konusma, yazisma veya tartismalarda oldugu gibi 6zel olarak elde edilen bilgiler, kaynagin acik ve yazili izni olmadan kullanilmamalidir.

Veri Erisimi ve Muhafazasi

Yazarlardan, editor incelemesi icin makalelerini destekleyen arastirma verilerini saglamalari ve/veya derginin acik veri gereksinimlerine uymalari istenebilir. Yazarlar,
mumkiinse, bu tir verilere kamu erisimi saglamaya ve bu tir verileri yayinlandiktan sonra makul bir stire boyunca saklamaya hazir olmalidir. Dergimiz, aragtirma
verilerinin TUBITAK'In Aperta Portali'na yiiklenmesini tavsiye etmektedir.

Coklu ve Eszamanh Yayin
Bir yazar ayni arastirmayi iceren makalesini birden fazla dergisinde yayimlamamalidir. Ayni makalenin ayni anda birden fazla dergiye gonderilmesi etik disi
davranistir. Bir yazar, 6zet seklinde yayinlanmis olmasi disinda, daha 6nce yayinlanmis bir makaleyi baska bir dergide degerlendirilmek tizere sunmamalidir.

Anket ve Miilakata Dayanan Calismalarin Yayini ve Etik Kurul Onamlar

Etik kurul izni gerektiren, tim bilim dallarinda yapilan arastirmalar icin (etik kurul onayi alinmis olmali, bu onay makalede belirtiimeli ve belgelendirilmelidir. Etik
kurul izni gerektiren arastirmalarda, izinle ilgili bilgilere (kurul adi, tarih ve sayi no) yontem boliimiinde, ayrica makalenin ilk/son sayfalarindan birinde; olgu
sunumlarinda, bilgilendirilmis gondilli olur/onam formunun imzalatildigina dair bilgiye makalede yer verilmelidir. Anket calismalari ve milakata dayanan
calismalarin etik kurul onam belgeleri alinmis olmali ve makale ytiklenirken dergi sistemine eklenmelidir.

Cikar Catismasi

Kisinin yaptigi iste celiskiye diismesine yol agacak, objektifligini Gnemli oranda bozabilecek veya herhangi bir kisi ya da kurulus lehine adil olmayan avantaj
saglayabilecek herhangi finansal ya da diger tur cikarlardir. Aragtirmanin yiritiilmesi ve makalenin hazirlanmasi siirecinde alinan tiim mali destek kaynaklari ve
sponsorlarin calismadaki rolt agiklanmalidir. Finansman kaynagi yoksa bu da belirtiimelidir. Aciklanmasi gereken olasi cikar catismasi ornekleri arasinda
danismanliklar, maas alimi, hibeler yer alir. Potansiyel ¢ikar catismalart miimkiin olan en erken asamada aciklanmalidir.

Hata Bildirimi

Bir yazar yayinlanmis calismasinda 6nemli bir hata veya yanlislik fark ettiginde, derhal dergiye bildirimde bulunmalidir. Editor tarafindan gerekli gorildiigi takdirde
makaleyi geri cekmek veya diizeltmek icin is birligi yapmak da yazarin yukimlaligadiir. Editor veya yayinci, yayinlanan bir calismanin hata icerdigini tictinct bir
sahistan 6grenirse, yazarin konu hakkinda editore bilgi vermek de dahil olmak tizere editorle is birligi yapmasi yazarin yukiumlulagadur.

Goriintii Butiinliigu
Bir goriinttide belirli bir 6zelligi gelistirmek, karartmak, tasimak, kaldirmak veya eklemek kabul edilemez. Yazarlar, dergi tarafindan uygulanan grafik gorseller icin
belirlenen politikaya uymalidir.

Diizeltme ve Yayindan Geri Cekme Talepleri

Selcuk Tip Dergisi tarafindan yayimlanan makaleler nihai versiyondur. Bu nedenle yayimlandiktan sonra diizeltme talepleri, Yayin Kurulu tarafindan COPE
yonergelerine gore degerlendirilir. Yayindan geri cekme talepleri, makale kabuliinden 6nce yapilmalidir ve Editor Kurulu onayina tabidir. Makale kabulii sonrasinda
heniliz yayinlanmadan 6nce bir geri ¢cekme talebi olursa, gerekgesi ile birlikte bas editére mail yolu ile ulastinimalidir. Gerekgeler editor kurulu toplantisinda
degerlendirilerek nihai karar verilecek ve yazara mail yolu ile bildirilecektir. Yayin asamasina alinmis bir makalenin geri cekme talep basvurulan dikkate
alinmayacaktir. Yayimlanmadan 6nce calismasini geri cekme talebinde bulunmak isteyen yazar (lar), Geri cekme formunu doldurarak her bir yazarin islak imzasi ile
imzalanmig ve taratilmis halini editor@selcukmedj.org.tr adresi lzerinden e-posta araciligiyla Bas Editor ve Editor kuruluna iletmekle yikimludir. Geri ¢cekme
formuna web sitemizin indirmeler sayfasindan ulasabilirsiniz(https://www.selcukmedj.org/tr-tr/indirmeler/). Editor Kurulu geri cekme bildirimini inceleyerek en gec
15 giin icerisinde doniis saglar.

Yazar isimleri, baglantilari, makale basliklari, 6zetler, anahtar kelimeler, herhangi bir bilgi yanlisi ve dijital nesne animlayicilardaki [digital object identifier (DOI)]
yazim hatalari, bir “erratum” ile duzeltilebilir.

Makale Degerlendirme Siireci

Dergiye gonderilen makalelerin hizli bir sekilde degerlendirilmesi ve yayinlanmasi hedeflenmistir. Tim makaleler cift kor hakem degerlendirme sirecine tabidir.
Makaleler, icerik, 6zgunliik, alandaki 6nem, istatistiksel analizin uygunlugu ve sonuglarin ¢ikarilmasi icin alaninda uzman hakemler tarafindan gézden gecirilecektir.
En az iki hakem karar aranacaktir. Hakemler arasinda tutarsizliklar olmasi durumunda, makale Gglinci ya da dordinct bir hakeme gonderilebilecektir. Hakem
kararlar yardimci editorler tarafindan degerlendirilerek degerlendirme sonuglari bas editore génderilecektir. Gonderilen makalelerin kabuliine iliskin nihai karar, bas
editore aittir.
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Hakemler tarafindan bildirilen ve yazarlar icin faydali olduklari degerlendirilen yorum ve degerlendirmeler yazarlara génderilir. Hakemler tarafindan yapilan talimat,
itiraz ve talepler kesinlikle yerine getirilmelidir. Hakem(ler)e cevap dosyasi ayrica bir Word belgesi halinde olusturulmalidir. Yazinin gézden gecirilmis sekliyle yazarlar,
bu dosyada, hakemlerin taleplerine uygun olarak atilan her adimi acik ve net bir sekilde belirtmelidir. Yazar agiklama notlari, hakemlerin degerlendirme sirasina gére
numaralandiriimis olarak listelenmelidir. Ayrica makale icerisinde de gerekli degisiklikleri yapmali ve bunlar makale icerisinde belirterek (boyayarak), revize edilmis
makale ve hakem 6nerilerine verilmis yanitlari iceren formlar https://www. selcukmedj.org adresinden titizlikle yiiklenmelidir.

Yazilarin Gonderilmesi

Yazarlar Yayin Haklari Bildirim Formunu sisteme yiiklemelidir. Tim yazismalar sorumlu yazara génderilecektir. lgili sorumlu yazarin, tim diger yazismalar icin bir e-
posta adresi bildiriimelidir. Yazarlar makalelerininin alindigindan kendisine verilen numara ile haberdar edilirler. Bildirilen makale numarasi yapilan tim yazismalarda
kullanilmalidir. Yazarlara beyan edilir ki; editor ofisinin ilk degerlendirmesi sonucu okuyucunun menfaatine dontik olarak makalelerin icerigi dolayisiyla makalesi geri
iade edilebilir. Bu hizli reddetme stireci, yazarin baska bir yerde makalesini yayinlanmasina olanak saglar.

Selcuk Tip Dergisi'ne makale génderilmesi, tim yazarlarin, derginin yayin politikalarini ve yayin etigini okudugu ve kabul ettigi anlamina gelir. Makale gonderimi ve
ilgili diger tim islemler https://www. selcukmedj.org adresinden online olarak yapilacaktir.

Yazilarin Hazirlanmasi
Yazarlarin, materyallerini gdéndermeden 6nce asagidaki kurallari okumalari ve makalelerini bu kurallara uygun halde sisteme yiiklemeleri gerekmektedir:

Genel yazi bicimi: Tum makaleler, her tarafta 2,5 cm genisliginde kenar bosluklar bulunan standart A4 boyutunda bir word dosyasi kullanilarak yazilmali, kaynaklar,
resim sekil ya da tablolar metinde gegis sirasina gére numaralandiriimalidir. Metin, sol hizali ve heceli satir sonlari olmayan 12 puntolu bir fontta cift bosluk
kullanilarak ve Times New Roman karakterinde yazilmalidir. Kelimeler arasinde ve climle noktasi sonrasinda tek bosluk birakmaya 6zen gosterilmelidir. Paragraf icin
sol girintiyi sekme tusu ile bir kez tiklayarak ayarlanmalidir. Olciim birimleri icin Uluslararasi Birimler Sistemi (SI) kullaniimalidir. Makalenin tiim sayfalar sayfa sonunda
numaralandiriimalidir. Tim yazilar yazim kurallarina uymali, noktalama isaretlerine uygun olmalidir.

Tiim makalelerde; Kapak sayfasi, On yaz (cover letter), makale dosyasi, Etik kurul onay Belgesi (kurumdan alinan), intihal analiz raporu, Sekiller ve Resimler, Telif
Haklari Devir Formu, ve gerekli ise hasta onam formu ayr dosyalar olarak ytklenmelidir.

Kaynaklar makale dosyasinda, makale biter bitmez degil ayri bir sayfada baslamalidir. Tablolar, tablo aciklamalari, resim/sekiller ve resim/sekil agiklamalari ayrica
makale ana dosyasina kaynaklarin ardindan ayri bir sayfada eklenmelidir. Tablo/Resim/sekil agiklamalari; Tablo/Resim/sekillerin hemen altlarinda olmalidir.

Makale boliimleri hakkinda

1-Kapak Sayfasi: Makalenin ingilizce tam basligi ve 50'den fazla karakter icermeyen kisa bir baslik, tim yazarlarin acik sekilde adlari ve soyadlari, ORCID numaralari,
kurumlari, sorumlu yazar ismi is veya cep telefonu, e-posta ve yazisma adresi belirtilmelidir.Makale daha 6nce teblig olarak sunulmus ise teblig yeri ve tarihi
belirtiimelidir. Yazarlar ve kurumlari hakkindaki bilgiler baslik sayfasi haricinde ana metinde (materyal metot bolimu dahil), tablolarda, sekillerde ve video
dokiumanlarinda yer almamalidir. Herhangi bir hibe ya da diger destek kaynaklarinin detaylari, makalenin hazirlanmasina katkida bulunan ancak yazarlik kriterlerini
karsilamayan bireylere tesekkiir bolimu de kapak sayfasina eklenmelidir.

2-Ana makale dosyasi; Ana makale dosyasi, yazar isimleri ve kurumlari gibi bilgiler icermemelidir. Ana makale dosyasi:

1. Baslik, 2. Ozet ve Anahtar Kelimeler, 3. Makale ana metni, 4. Kaynaklar, 5. Tablolar ve aciklamalari, 6. Resim ve Sekil aciklamalari ile birlikte resim ve sekiller, 7. Alt
yazilar seklinde dizilmelidir.

Baslik:Makale Word dosyasinda en bas kisimda makalenin yazim dilinde tek uzun bagligi yer almalidir.

Ozet:Editdre Mektup haricinde tiim yazilar &zet icermelidir. Orijinal arastirma makalelerinin 6zetleri Amag, Geregler ve Yéntem, Bulgular ve Sonug alt basliklarini
icermelidir. Ozetler; kaynak, sekil veya tablo numarasi icermemelidir. Sézciik sayisi ve 6zellikler icin Tablo 1'deki veriler dikkate alinmalidir.

Anahtar sézciikler:Ozelerin sonunda en az {ic ile en fazla bes anahtar sdzciik bildirilmelidir. Anahtar sdzciikler kisaltmalar olmaksizin tam olarak listelenmeli
birbirinden virgil ya da noktali virgil kullanilarak ayrilmalidir. Anahtar kelimeler, “Tibbi Konu Basliklarina (MESH)” uygun olmalidir (Bakiniz: www.nlm.nih.gov/mesh/
MBrowser.html).

Kisaltmalar:Ozetlerde ve basliklarda kisaltmalar kullanilmamalidir. Makalede kullanilacak kisaltmalar, miimkiinse ulusal veya uluslararasi kabul gérmiis olmali, ilk
kullanildiginda metin icinde tanimlanmali ve parantez icinde yazilmalidir. Daha sonra metin boyunca o kisaltma kullaniimalidir. Yaygin olarak kabul edilen kisaltmalar
ve kullanim icin lttfen “Bilimsel Stil ve Bicim”e bakiniz. (https://www.scientificstyleandformat.org/Home.html). Ana metinde Bir ticari markali ilag, tirlin, donanim veya
yazilim programi ana metinde yer aldiginda, triin bilgisi, Grintn adini, Uriintin imalatgisini ve sirket ile sirket merkezinin bulundugu tlkeyi asagidaki bicimde parantez
icinde verilmelidir: “Discovery St PET / CT tarayici (General Electric, Milwaukee, WI, ABD).

Makale ana metni:

Girig: Konuyu ve calismanin amacini aciklayacak spesifik bilgilere yer verilir.

Geregler ve Yontem: Calismanin gerceklestirildigi yer, zaman ve calismanin planlanmast ile kullanilan elemanlar ve yontemler bildirilmelidir. Verilerin derlenmesi,
hasta ve bireylerin 6zellikleri, deneysel calismanin 6zellikleri ve istatistiksel metotlar detayli olarak aciklanmalidir. Calismaya alinanlar ve calismayi yiriitmek icin
kullanilan tiim yéntemler ayrintili olarak aciklanmalidir. Kullanilan yeni veya modifiye yéntemler ayrintili olarak aciklanmali kaynak belirtilmelidir. ilaclarin ve kimyasal
ajanlarin dozlari, konsantrasyonlari, verilme yollari ve siiresi belirtilmelidir. Elde edilen verileri 6zetlemek ve 6nerilen hipotezi test etmek icin kullanilan tim istatistiksel
yontemlerin kisa bir raporu, istatistiksel olarak anlamli farklilik icin belirlenen p degeri 6lcutleri de dahil olmak tizere bir alt bashk altinda sunulmalidir. Yapilan
istatistiksel degerlendirme ayrintili olarak aciklanmalidir. Olabildigince standart istatistiksel yontemler kullanilmalidir. Nadiren kullanilmis veya yeni istatistiksel
yontemler kullaniimigsa konuya iliskin ilgili referanslar belirtiimelidir. Gerekirse, olagandisi, karmasik veya yeni istatistiksel yontemlerle ilgili daha ayrintili agiklamalar,
cevrimici ek veri olarak okuyucular icin ayri dosyalarda verilmelidir.

Bulgular: Elde edilen veriler istatistiksel sonuglari ile beraber ayrintili olarak verilmelidir. Bulgular sekiller ve tablolar ile desteklenmelidir. Rakam ve tablolarda verilen
bilgilerin gerekli olmadik¢a metinde tekrarlanmamasina 6zen gosterilmelidir.

Tartisma: Calismanin sonuclari literatir verileri ile karsilastirilarak degerlendirilmeli, yerel ve/veya uluslararasi kaynaklarla desteklenmelidir. Yaziyla alakasiz veya
gereksiz genel bilgiler eklenmemeli, yazinin amacina uygun yeterli uzunlukta olmalidir.

Kaynaklar: Kaynaklar ayr bir sayfaya yazilmalidir. Kaynaklar APA 7 sistemine uygun olarak belirtiimelidir. Buna gore, kaynak numaralari ciimle sonuna nokta
konmadan () icinde verilmeli, nokta daha sonra konulmalidir. Kaynak yazar isimleri climle icinde kullaniliyorsa ismin gectigi ilk yerden sonra () icinde kaynak
verilmelidir. Birden fazla kaynak numarasi veriliyorsa arasina “,”, ikiden daha fazla ardisik kaynak numarasi veriliyor ise rakamlari arasina “-" konmahdir [6r. (1,2), (1-4)
gibi. Yazar sayisi 3 ve daha azsa tiim yazarlarin ismi olmali, 3'dan daha fazla ise ilk3 yazar yazilip digerleri icin et al. kullanilmalidir. Kaynaklar metindeki kullanilig
sirasina gore numaralandirilip listelenmelidir. Atif dogrulugu, yazarin sorumlulugundadir. Kaynaklar orijinal yazim, aksan, noktalama vb. ile tam olarak uyumlu
olmalidir. Metin icindeki tim kaynaklar belirtiimelidir. Kaynak listesinde miikerrer yazim yapilmamalidir. Farkl yayin tirleri icin kaynak stilleri asagidaki 6rneklerde
sunulmustur:
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Arastirma Makalesi:
e Mirza E, Oltulu R, Oltulu P, et al. Dry eye disease and ocular surface characteristics in patients with keratoconus. Saudi J Ophthalmol. 2022;36(1):117-21. doi:
10.4103/sjopt.sjopt_37_21.
o Vikse BE, Aasargd K, Bostad L, et al. Clinical prognostic factors in biopsy-proven benign nephrosclerosis. Nephrol Dial Transplant. 2003;18(3):517-23. doi:
10.1093/ndt/18.3.517.
Tele Yazarl Kitaplar:
e Danovitch GM. Handbook of Kidney Transplantation. Boston: Little, Brown and Company (Inc.), 1996: 323-8.

Kitap Boliimii:
e Soysal Z, Albek E, Eke M. Fetiis haklar. Soysal Z, Cakalir C, ed. Adli Tip, Cilt lll,istanbul Universitesi Cerrahpasa Tip Fakiiltesi Yayinlar, istanbul, 1999:1635-50.
e Davison AM, Cameron JS, Griinfeld JP, et al. Mesengiocapillary glomerulonephritis In: Williams G, ed. Oxford Textbook of Clinical Nephrology.New York:Oxford
University Press, 1998:591-613.

Baskidan dnce ¢evrim ici olarak yayimlanan dergi makalesi:
e Dogan GM, Sigirci A, Akyay A, et al. A Rare Malignancy in an Adolescent: Desmoplastic Small Round Cell Tumor. Turkiye Klinikleri J Case Rep. 10.5336/
caserep.2020-77722. Published online: 31 December 2020.
e Cail, Yeh BM, Westphalen AC, et al. Adult living donor liver imaging.DiagnIntervRadiol. 2016 Feb 24.doi: 10.5152/dir.2016.15323. [Epub ahead of print].

Toplanti Raporlar::
e Bengisson S. Sothemin BG. Enforcement of data protection, privacy and security in medical informatics. In: Lun KC, Degoulet P, Piemme TE, Rienhoff O, editors.
MEDINFO 92. Proceedings of the 7th World Congress on Medical Informatics; 1992 Sept 6-10; Geneva, Switzerland. Amsterdam: North-Holland; 1992. pp.1561-5.

Bilimsel veya Teknik Rapor:
e Cusick M, Chew EY, Hoogwerf B, et al. Early Treatment Diabetic Retinopathy Study Research Group. Risk factors for renal replacement therapy in the Early
Treatment Diabetic Retinopathy Study (ETDRS), Early Treatment Diabetic Retinopathy Study Kidney Int: 2004. Report No: 26.

Tez:
e Kaplan SI. Post-hospital home health care: elderly access and utilization (dissertation). St Louis (MO): Washington Univ; 1995.

Web sayfasi ve Sosyal Medya araclari: Yazar. Baslk. Erisim linki: URL. Erisim tarihi ve yili

3-Tablolar ve agiklamalari: Tablolar, ana makale metnine dahil edilmelidir, kaynak listesinden sonra sunulmali ve ayri bir sayfada olmalidir. Ana metinde yer alan
siraya gore numaralandiriimalidir. Her bir tablonun tizerine aciklayici bir baslik konulmalidir. Tabloda kullanilan kisaltmalar, tablonun altinda dipnotlarla
tanimlanmalidir (ana metin icerisinde tanimlanmis olsa bile). Tablolar kolay okunmasi icin acik bir sekilde dizenlenmelidir. Tablolarda sunulan veriler, ana metinde
sunulan verilerin tekrar olmamali, ancak ana metni desteklemelidir.

4-Sekil ve Resimler: Sekil, grafik ve resimler makale gonderim sistemi araciligiyla ayr dosyalar (TIFF veya JPEG formatinda) halinde yiiklenmeli ilaveten ana makale
dosyasinda ayri bir sayfada tablolardan sonra ana metin icinde de gosterilmelidir. Sisteme ayri olarak yiiklenmeyen sadece makale icerisinde gecen resimler kabul
edilmeyecektir. Sekil ve resimler mutlaka isimlendirilmeli ve numaralandirilmali, metin icinde siralamaya dikkat edilerek belirtiimelidir. Ana metine eklenecek resim,
sekil ve grafik altina aciklamalar da eklenmelidir. Resimler minimum 300 dots per inch (dpi) ¢oziintrligliinde ve net olmalidir. Sekil ve resim altlarinda kisaltmalar
kullanilmis ise, kisaltmalarin agilimi alfabetik siraya gore alt yazinin altinda belirtiimelidir. Mikroskobik resimlerde biiytitme orani ve teknigi aciklanmalidir. Yayin kurulu,
yazinin 6ziinl degistirmeden gerekli gordigu degisiklikleri yapabilir. Sekil alt birimleri oldugunda, alt birimler tek bir goriintl olusturmak icin birlestirilebilir. Sekiller,
alt birimleri gostermek icin isaretlenmeli ve her birinin aciklamalari (a, b, ¢, vb.) yazilmalidir. Sekilleri desteklemek icin kalin ve ince oklar, ok uglan, yildizlar, yildiz
isaretleri ve benzer isaretler kullanilabilir. Makale icerigi gibi sekiller de kor olmalidir. Bir birey ya da kurumu tanimlayabilecek resimlerdeki olasi bilgiler
anonimlestirilmelidir. Hasta fotografi paylagimlarinda kimligin birebir taninmamasina 6zen gostermeli, hastaligi belirlemeye yetecek yeterlilikte gorinti
paylasilmalidir. Hastanin kimligini acik eden resim paylasimlari icin, hastanin resminin paylasimina izin verdigi onam formu sarttir.

Tablo 1. Makale tiirlerine gore sinirlamalar

4000 300 50 6 6
6000 300 85 6 10
1500 200 15 3 S
1000 Ozet yok 8 Tablo icermez Sekil igermez
1000 Ozet yok 20 <) 3
200 Ozet yok 5] 1 <

Makale Tiirleri

Selcuk Tip Dergisi'nde asagida kisaca agiklanan makale tiirleri yayinlamaktadir:

Arastirma Makaleleri: Orijinal arastirmalara dayanan yeni sonuglar saglayan en dnemli makale turtdur. Orijinal makalelerin ana metni Giris, Yontemler, Bulgular,
Tartisma, Sonug ve Kaynaklar alt basliklaryla yapilandinimalidir. Sézciik sayisi ve 6zellikler icin liitfen Tablo 1'e bakiniz. Istatistiksel analiz genellikle sonuglari
desteklemek icin gereklidir. istatistiksel analizler uluslararasi istatistik raporlama standartlarina uygun olarak yapilmalidir (Altman DG, Gore SM, Gardner MJ, Pocock SJ.
Statistical guidelines for contributors to medical journals. Br Med J 1983:7;1489-93). istatistiksel analizler hakkinda bilgi Materyaller ve Yéntemler bélimiinde ayri bir
alt baslik ile saglanmali ve stire¢ boyunca kullanilan istatistiksel yazilim belirtiimelidir. Birimler Uluslararasi Birimler Sistemine (SI) uygun olarak hazirlanmalidir.
Makalenin kisithiliklari, sakincalar ve eksik yonler, sonug paragrafindan 6nce Tartisma boliimiinde belirtilmelidir.

Derleme Makaleleri: Yeterli sayida bilimsel makaleyi tarayip, konuyu bugtinki bilgi ve teknoloji diizeyinde 6zetleyen, degerlendirme yapan ve bulgulari karsilastirarak
yorumlayan yazilar olmalidir. Temel ve uygulamali bilim alanlarinda tiim gelismeleri ile birlikte son bilimsel calismalardaki teknik ve uygulamalar degerlendirilir. Belirli
bir alan hakkinda kapsamli bilgi sahibi olan ve bilimsel ge¢misi yuksek atif potansiyeli olan yazarlar tarafindan hazirlanan derlemeler dergimiz tarafindan kabul
edilecektir. Bu yazarlardan makale kabul sekli davet yontemiyle de olabilir. Ana metin Giris, Klinik ve Arastirma Sonuglari ve Sonug bolimlerini icermelidir. Sézciik sayisi
ve Ozellikler icin lUtfen Tablo 1'e bakiniz.

Olgu Sunumlari: Tani ve tedavide zorluk teskil eden, yeni tedaviler sunan veya literatlrde yer almayan bilgileri ortaya koyan nadir olgu veya durumlar hakkinda egitici
olgu sunumlari dergimizde yayinlanmak icin kabul edilir. Olgu sunumu, Giris, Olgu Sunumu ve Tartisma ve Sonug alt basliklarini icermelidir.
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ilging ve sira disi resimler degerlendirme siirecinde bir avantajdir. Hasta tanimlayici resimlerde hasta kimligi acik ediliyorsa resmin paylagimina izin veren hasta onami
mutlaka olmalidir. Sézciik sayisi ve 6zellikler iin liitfen Tablo 1'e bakiniz.

Editore Mektuplar: Bu yaz tiiri, daha 6nce yayinlanmis bir makalenin 6nemli kisimlarini, gézden kacan yonlerini veya eksik kisimlarini tartisir. Derginin dikkatini
cekebilecek konular basta olmak tizere, okuyucularin dikkatini cekebilecek konular hakkinda makaleler, 6zellikle egitici konularda Editore Mektup seklinde
sunulabilir. Okuyucular, yayinlanmis yazilar hakkindaki yorumlarini Editére Mektup olarak da sunabilirler. Ozet, Anahtar Sézciikler ve Tablolar, Sekiller, Goriintiler ve
diger medya eklenmemelidir. Metin alt baslklari icermemelidir. Sozciik sayisi ve 6zellikler icin liitfen Tablo 1'e bakiniz.

Editoryal: Tibbin herhangi bir alaninda bir géristin agiklandigi ya da baskalarinin gérislerinin yayinlandigi, kisa makalelerdir. Normal bir dergi makalesine gore daha
yaratici yazabilme olanagi saglar. Dergide yakin zamanda yayinlanmis bir makale tartisilabilir, Tarihi materyal, Halk sagligina dair konular, Saglik politikalari, Tip
Egitimi ve Tipta teknolojik gelismeler hakkindaki yazilar bu boliimde degerlendirilebilir. Tam bir derleme olamayacak bir konuda kisa derleme bu baslk altinda
degerlendirilebilir. Dergi editori; okuyuculara kisisel mesaj iletmek, ayni sayidaki bir makale ile ilgili yorum yapmak, okuyucunun dikkatini yeni gelismelere cekmek
isterse bu boliime yazabilir. Bilimsel makalelerin tipik yazim boltimlerini icermez. Temel mesaj bir cimlede 6zetlenebilmelidir. Bu ciimleyi editoryali yazmaya
baslamadan belirlemek yazimi kolaylastirir. Bu mesaj konusunda okuyucuyu ikna etmek icin mantikli bir tartisma yuratmelidir. Sekiller, Gorlintiler ve diger medya
eklenebilir. Sozciik sayisi ve 6zellikler icin liitfen Tablo 1'e bakiniz.

Orijinal Goriintii Raporu: Tibbin her alanina ait ilgi ¢ekici, tanimlayici veya egitici goriintiiler (ilustrasyon ya da Fotograf) birkag satirlik agiklayici metin ve
referanslarla birlikte bu bélimde degerlendirmeye sunulabilir. Makale uzunlugu 200 kelimeyi gegmemelidir. Ozet, tartisma veya sonuca gerek yoktur ancak kisa bir
baslik eklenmelidir. Sozciik sayisi ve 6zellikler iin ltitfen Tablo 1'e bakiniz.

Hakem Raporu Sonrasinda Degerlendirme

Yazarlar hakem raporunda belirtilen diizeltme istenen konulari maddelendirerek bir cevap olarak kendilerine ayrilan cevap béliimiine yazmalidirlar ve hakem (ler)e
cevap baslikli ek bir dosya seklinde https://www. selcukmedj.org adresinden yiiklenmelidir. Ayrica makale icerisinde de gerekli degisiklikleri yapmali ve bunlari
makale icerisinde belirterek (boyayarak) online olarak tekrar gonderilmelidir.

Son Kontrol

1. Yayin hakki devir ve yazarlarla ilgili bildirilmesi gereken konular formu geregince doldurulup
imzalanmis,

2. Ana makale metni ve 6zetlerde gerekli kelime sayilari agilmamis

3. Yeterli sayida anahtar kelime eklenmis,

4. Baslik uzun ve kisa baslik seklinde yazilmis,

5. Kaynaklar kurallara uygun olarak yazilmis,

6. Tablo, resim ve sekillerde buttin kisaltmalar agiklanmis olmalidir.

Online Yiikleme Basamaklari, https://www. selcukmedj.org sayfasinda;

1. Makale tirii *

. Uzun Baslik *
. Kisa bashk *
. Ozet*

. Anahtar kelimeler *
. Yiiklenmesi gerekli béltimler (Kapak sayfasi, On yazi (cover letter), makale dosyasi, Etik kurul onay Belgesi (kurumdan alinan), intihal analiz raporu, Sekiller
ve Resimler, Telif Haklar Bildirim Formu ve gerekli ise hasta onam formu seklinde tamamlanmalidir.

oA WN
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INFORMATION FOR AUTHORS/WRITING RULES

Selcuk Medical Journal is a scientific, independent, peer-reviewed, open access publication of Necmettin Erbakan University. It is a disciplinary journal that appeals
to a wide audience of medical doctors, researchers and scientists. The main objective is to ensure that current developments in the field of medicine / health,
diagnosis and treatment, surgical innovations and studies that will contribute to the world of science are shared in national and international literature.

Selcuk Medical Journal publishes clinical and experimental studies, editorials, short reports, clinical case reports, technical and educational reviews, original image
reports with the latest developments in the field of medicine, visual questions of disease identification and letters to the editor that contribute to medical science
and academic studies. In addition, reader questions and contributions regarding previously published articles and experimental studies are published briefly.
All manuscripts, except for editorials, which are deemed appropriate for the journal submission rules and the scope of the journal, are sent to at least two reviewers
who are experts in their fields for scientific evaluation. All published articles are subject to a double blind peer review process. For manuscripts whose suitability is
discussed, associate editors add their own evaluations by taking into account the comments of the reviewers. The final decision for all submitted manuscripts
belongs to the Editor-in-Chief. The editor and the editorial board aim to finalize the process for all manuscripts within three months. However, it may take longer due
to unavoidable delays. Manuscripts on some topics determined by the editorial board are submitted to the review of all members of the editorial board. As a result of
the reviews, the processes of the studies that reach the majority of votes will continue in the journal. Editorial board decisions are published on the journal website.
The copyright of accepted manuscripts belongs to the authors. Selcuk Medical Journal holds the right of first publication of the article. Authors are required to read
and approve the copyright agreement while uploading their manuscripts to the online system of Selcuk Medical Journal. The journal is published in four issues each
year in March, June, September and December. The publication language of the journal is English.

The submitted manuscripts must not have been previously published in any other place/journal and must not have been sent to another journal for publication [Oral
presentations and posters (abstract or full text) presented at scientific congresses are excluded, provided that they are notified]. All kinds of responsibilities (ethical,
scientific, legal, etc.) of the articles published in the journal belong to the authors. Statements or opinions expressed in the articles published in the journal are the
views of the authors and do not reflect the views of the editors, editorial board and publisher; the editors, editorial board and publisher do not accept any
responsibility or liability for such materials. It is at the discretion of the Editor and Editorial Board whether or not to review manuscripts that are not prepared in
accordance with the spelling rules.

Ethics committee approval and documentation of this approval are required in all studies. In all studies, the level of contribution and approval of the authors to
the study should be reported. It should be reported that there is no financial conflict of interest at any stage of the study, including data collection, experimental
phase, writing and language editing. Commercial sponsorship, if any, should be reported. The plagiarism program (iThenticate) is used in Selcuk Medical Journal.
Articles with similarities exceeding the academic citation limit and articles that are not prepared in accordance with the publication rules will not be reviewed. The
publication policy and processes of the journal follow the guidelines of the International Committee of Medical Journal Editors (ICMJE), World Association of
Medical Editors (WAME), Council of Science Editors (CSE), European Association of Science Editors (EASE), Committee on Publication Ethics (COPE) and
National Information Standards Organization (NISO). Our journal complies with the 'Principles of Transparency and Best Practice in Scholarly
Publishing' (doaj.org/bestpractice). The Editorial Board will act in accordance with COPE rules in the face of allegations and suspicions of plagiarism, citation
manipulation, and data falsification.

The Editorial Board of the journal processes appeals and complaints in accordance with the COPE guidelines. Authors may contact the Editor-in-Chief or the Editorial
Board directly with their appeals and complaints. When needed, an impartial representative will be appointed for issues that the Editorial Board cannot resolve
internally. The Editor-in-Chief will make the final decision in the decision-making process for objections and complaints. The publisher and editor are always ready to
publish corrections, clarifications, retractions and apologies when necessary.

All correspondence related to Selcuk Medical Journal, paper submission, follow-up of the article, consultant reports, uploading corrections, sending acceptance
letter and uploading all other forms related to the article will be made from https://www.selcukmedj.org. The rules for the articles to be uploaded via this site are
stated below. Selcuk Medical Journal adopts a free, open access policy. In this context, all articles published in the journal will be available at https://
www.selcukmedj.org and no additional fee will be charged to the authors.

Authorship

All authors listed as authors on manuscripts submitted to the Selcuk Medical Journal must meet the authorship requirements recommended by ICMJE
(www.icmje.org). ICMJE recommends that authors meet the following 4 conditions:
e To contribute significantly to the conception/design of the study; or to the collection, analysis and interpretation of data for the study;
e To draft the manuscript or critically review the content;
e Toreview and approve the final version of the manuscript before publication;
e To agree to take responsibility for all aspects of the work to ensure that questions about the validity and accuracy of any part of the work have been properly
investigated and resolved.

Each person designated as an author must meet the four conditions for authorship, and each person who meets these four conditions must be identified as an
author. All persons designated as authors must be eligible for authorship, and all eligible persons must be listed. Individuals who do not meet all four criteria should
be acknowledged on the title page of the article. Receipt of funding, data collection or general oversight of the research group do not, in themselves, justify
authorship. One or more authors should take responsibility for the integrity of the study as a whole, from study inception to the published article.

In multicenter studies, authorship is attributed to a group. All members of the group named as authors must fully meet the above criteria for authorship. Group
members who do not meet these criteria should be listed in the acknowledgments along with their consent. Financial and material support must also be
acknowledged. All statements and opinions made in the articles reflect the views of the author(s). Authors submitting articles to the journal are deemed to have read
these statements and accept the responsibility. All content is the responsibility of the authors. All financial and legal responsibility for the copyrights of tables, figures
and other visual materials protected by national and international laws belongs to the authors. Authors are responsible for any legal action taken against the journal
related to their articles.To clarify scientific contributions and responsibilities and any conflict of interest (COI) issues related to the manuscript, all sections of the
Author Contribution Form must be completed by the corresponding author and the ICMJE Declaration of Potential Conflicts of Interest Form must be completed
online by all authors. Both forms should be included in the manuscript at the time of the original submission. Author names will be published as listed on the
Copyright Transfer Form. To protect all parties involved, no changes in affiliation or name changes will be made at a later date.
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Requests for Author Change

Addition, deletion or rearrangement of author names in the author list can only be made before the manuscript is accepted and only if approved by the Editor of the
journal.lf such a change is requested, the Editor will request from the responsible author (a) the reason for the change in the author list and (b) written confirmation
(e-mail) from all authors that they agree to the addition. Only in exceptional cases will the Editor consider the addition, deletion or reorganization of authors after the
article has been accepted.

Article Writing
Authors of original research papers should address the topic in an original way and with an objective discussion. The paper should include sufficient detail and
references to allow others to replicate the work. Fraudulent or knowingly false statements constitute unethical behavior and are unacceptable.

Originality
The author must ensure that the article is original, has not been previously published elsewhere and is not under consideration for publication elsewhere, in another
language.

Using Original Sources and Citation
Authors should ensure that they are writing entirely original work and, if they have used the work or words of others, that it is properly cited. Privately obtained
information, such as in conversations, correspondence or discussions with third parties, should not be used without the express written permission of the source.

Data Access and Preservation

Authors may be asked to provide research data supporting their articles for editorial review and/or to comply with the journal's open data requirements. Authors
should be prepared to provide public access to such data, if possible, and to retain such data for a reasonable period after publication. The journal recommends
uploading research data to TUBITAK's Aperta Portal.

Multiple and Simultaneous Submission
An author should not publish the same research article in more than one journal. It is unethical to submit the same article to more than one journal at the same time.
An author should not submit a previously published article for consideration in another journal, except in the form of an abstract.

Publication of Studies Based on Surveys and Interviews

For research in all disciplines that require ethics committee approval, ethics committee approval must be obtained, this approval must be stated and documented in
the article. In researches requiring ethics committee approval, information about the approval (name of the committee, date and number) should be included in the
method section, as well as on one of the first/last pages of the article; in case reports, information on the signing of the informed consent form should be included in
the article.

Conflict of Interest

Any financial or other interest that may cause the person to be conflicted in his or her work, significantly impair his or her objectivity, or provide an unfair advantage
in favor of any person or organization. All sources of financial support received during the conduct of the research and preparation of the manuscript and the role of
sponsors in the study should be disclosed. If there is no source of funding, this should also be indicated. Examples of potential conflicts of interest that should be
disclosed include consultancies, salaries, grants. Potential conflicts of interest should be disclosed at the earliest possible stage.

Error Notification

When an author discovers a significant error or inaccuracy in his/her published work, he/she should notify the journal immediately. It is also the author's obligation
to withdraw the manuscript or to cooperate in correcting it if deemed necessary by the editor. If the editor or publisher learns from a third party that a published
paper contains an error, it is the author's obligation to cooperate with the editor, including informing the editor about the matter.

Image Integrity
It is not acceptable to enhance, darken, move, remove or add a specific feature in an image. Authors must adhere to the policy for graphic images implemented by
the journal.

Requests for Correction and Withdrawal

The articles published by Selcuk Medical Journal are the final version. Therefore, requests for correction after publication are evaluated by the Editorial Board
according to COPE guidelines. Requests for withdrawal from publication must be made before the article is accepted and are subject to the approval of the Editorial
Board. If a retraction request is made after acceptance of the manuscript and before publication, it should be sent to the editor-in-chief via e-mail with the
justification. The justifications will be evaluated at the editorial board meeting and the final decision will be made and the author will be notified by e-mail.
Retraction requests will not be considered for an article that has been submitted for publication. Author(s) who wish to withdraw their manuscript before
publication are obliged to fill out the withdrawal form and send it to the Editor-in-Chief and Editorial Board via e-mail at editor@selcukmedj.org.tr, signed and
scanned with the wet signature of each author. You can access the withdrawal form from the downloads page of our website (https://www.selcukmedj.org/tr-tr/
indirmeler/). The Editorial Board will review the withdrawal notification and respond within 15 days. Author names, affiliations, article titles, abstracts, keywords, any
factual errors and typos in digital object identifiers (DOIs) can be corrected with an erratum.

Article Review Process

It is aimed to rapidly evaluate and publish the articles submitted to the journal. All articles are subject to a double-blind peer review process. Manuscripts will be
reviewed by at least two impartial reviewers for content, originality, significance in the field, appropriateness of statistical analysis, and conclusions. In case of
discrepancies between the reviewers, the manuscript may be sent to a third or fourth reviewer. The decisions of the reviewers will be evaluated by the associate
editors and the evaluation results will be sent to the editor-in-chief. The final decision regarding the acceptance of submitted manuscripts rests with the editor-in-
chief.

Comments and evaluations reported by the reviewers and evaluated as useful for the authors are sent to the authors. Instructions, objections and requests made by
the referees must be strictly followed. The response file to the referee(s) should also be created as a Word document. In the revised version of the manuscript, the
authors should clearly and concisely indicate in this file each step taken in accordance with the reviewers' requests. The author's annotations should be listed and
numbered in the order of the reviewers' evaluation. They should also make the necessary changes in the manuscript and indicate them in the manuscript (by
coloring), and the revised manuscript and the forms containing the responses to the referees' suggestions should be uploaded meticulously at https://www.
selcukmedj.org.
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Submission of Manuscript

Authors must upload the Notification of Publication Rights Form to the system. All correspondence will be sent to the corresponding author. The corresponding
author should be provided with an e-mail address for all other correspondence. Authors will be notified of the receipt of their manuscripts by the number given
to them. The article number should be used in all correspondence. Authors are advised that, following an initial evaluation by the editorial office, the
manuscript may be returned due to its content in the best interest of the reader. This rapid rejection process allows the author to publish the article elsewhere.
Submission of an article to Selcuk Medical Journal implies that all authors have read and accepted the journal's editorial policies and publication ethics. Manuscript
submission and all other related procedures will be done online at https://www. selcukmedj.org.

Preparation of Manuscripts
Authors are required to read the following rules before submitting their materials and upload their manuscripts in accordance with these rules:

General writing style: All manuscripts should be written in a standard A4 size word document with 2.5 cm wide margins on all sides, and references, figures or
tables should be numbered in the order of their occurrence in the text. The text should be written in Times New Roman font with double spaces in a 12-point font
without left-aligned and syllabic line breaks. Please leave a single space between words and after the sentence point. The left indent for the paragraph should be set
by clicking once with the tab key. The International System of Units (SI) should be used for units of measurement. All pages of the article should be numbered at the
end of the page. All articles should follow the spelling rules and punctuation marks should be appropriate.

In all articles; Cover page, cover letter, article file, Ethics committee approval document (obtained from the institution), iThenticate analysis report, Figures and
Images, Copyright Transfer Form, and patient consent form, if necessary, should be uploaded as separate files.

References should start on a separate page in the article file, not at the end of the article. Tables, table descriptions, images/figures and image/figure descriptions
should also be added to the main article file on a separate page after the references. Table/Picture/figure descriptions should be immediately below the tables/
pictures/figures.

About article sections

1-Cover Page: The full title of the article in English and a short title containing no more than 50 characters, the full names and surnames of all authors, ORCID
numbers, institutions, name of the corresponding author, work or mobile phone number, e-mail and correspondence address should be indicated. If the article has
been previously presented as a paper, the place and date of the paper should be indicated. Information about the authors and their institutions should not be
included in the main text (including the materials and methods section), tables, figures and video documents, except on the title page. Details of any grants or other
sources of support and acknowledgments to individuals who contributed to the preparation of the manuscript but do not meet the criteria for authorship should
also be included on the cover page.

2-Main article file: The main file should not contain information such as author names and institutions. Main article file should contain:

1. Title, 2. Abstract and Keywords, 3. Main text of the article, 4. References, 5. Tables and their descriptions, 6. Figures and figures with their descriptions, 7. Subtitles.
Title:At the very beginning of the article in the Word file, there should be a single long title of the article in written language.

Abstract:All manuscripts, except for Letters to the Editor, should include an abstract. Abstracts of original research articles should include the subtitles Objective,
Materials and Methods, Results and Conclusion. Abstracts should not include reference, figure or table numbers. The data in Table 1 should be considered for word
count and specifications.

Keywords: A minimum of three and a maximum of five keywords should be included at the end of the abstract. Keywords should be listed in full without
abbreviations and separated by commas or semicolons. Keywords should conform to the "Medical Subject Headings (MESH)" (see: www.nlm.nih.gov/mesh/
MBrowser.html).

Abbreviations: Abbreviations should not be used in abstracts and titles. The abbreviations to be used in the article should be nationally or internationally
recognized, if possible, and should be defined in the text and written in parentheses when first used. Then that abbreviation should be used throughout the text. For
commonly accepted abbreviations and usage, please refer to "Scientific Style and Format" (https://www.scientificstyleandformat.org/Home.html). When a
trademarked drug, product, hardware or software program is included in the main text, the product information should include the name of the product, the
manufacturer of the product, and the company and country of headquarters in parentheses in the following format: "Discovery St PET / CT scanner (General Electric,
Milwaukee, WI, USA).

Main text of the article:

Introduction; includes specific information to explain the topic and the purpose of the study.

Materials and Methods: The place, time and planning of the study and the elements and methods used should be reported. Data collection, characteristics of
patients and individuals, characteristics of the experimental study and statistical methods should be explained in detail. The recruitment and all methods used to
conduct the study should be described in detail. New or modified methods used should be described in detail and the source should be indicated. Doses,
concentrations, routes and duration of administration of drugs and chemical agents should be specified. A brief report of all statistical methods used to summarize
the data obtained and test the proposed hypothesis should be presented under a subheading, including the p-value criteria for statistically significant difference.
The statistical evaluation performed should be described in detail. Standard statistical methods should be used whenever possible. If rarely used or new statistical
methods are used, relevant references should be cited. If necessary, more detailed descriptions of unusual, complex or new statistical methods should be provided in
separate files for readers as online supplementary data.

Findings: The data obtained should be given in detail with statistical results. Findings should be supported with figures and tables. Please do not repeat the
information given in figures and tables in the text.

Discussion: The results of the study should be evaluated by comparing them with the literature and should be supported by local and/or international references.
General information that is irrelevant or unnecessary should not be added and should be of sufficient length for the purpose of the article.

References: References should be written on a separate page. References should be cited according to the APA 7 system. Accordingly, reference numbers
should be given in () without a full stop at the end of the sentence, and the full stop should be placed afterwards. If the names of the source authors are used in a
sentence, the reference should be given in () after the first mention of the name. If more than one source number is given, "," should be placed between them, and if
more than two consecutive source numbers are given, "-" should be placed between the numbers [e.g. (1,2), (1-4), etc.]. References should be numbered and listed in
the order in which they are used in the text. Citation accuracy is the responsibility of the author. References must exactly match the original spelling, accent,
punctuation, etc. All references in the text must be cited. There should be no duplicate spelling in the reference list. Reference styles for different types of
publications are presented in the examples below:

Research Paper:
e Mirza E, Oltulu R, Oltulu P, et al. Dry eye disease and ocular surface characteristics in patients with keratoconus. Saudi J Ophthalmol. 2022;36(1):117-21. doi:
10.4103/sjopt.sjopt_37_21.
o Vikse BE, Aasared K, Bostad L, et al. Clinical prognostic factors in biopsy-proven benign nephrosclerosis. Nephrol Dial Transplant. 2003;18(3):517-23. doi:
10.1093/ndt/18.3.517.
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Single Author Books:
e Danovitch GM. Handbook of Kidney Transplantation. Boston: Little, Brown and Company (Inc.), 1996: 323-8.

Book Chapter:

o Soysal Z, Albek E, Eke M. Fetiis haklar. Soysal Z, Cakalir C, ed. Adli Tip, Cilt lll,istanbul Universitesi Cerrahpasa Tip Fakiiltesi Yayinlari, istanbul, 1999:1635-50.

e Davison AM, Cameron JS, Griinfeld JP, et al. Oxford Textbook of Clinical Nephrology. In: Williams G, ed. Mesengiocapillary glomerulonephritis. New York: Oxford
University Press, 1998:591-613.
¢ Journal article published online ahead of print:

e Dogan GM, Sigirci A, Akyay A, et al. A Rare Malignancy in an Adolescent: Desmoplastic Small Round Cell Tumor. Turkiye Klinikleri J Case Rep. 10.5336/
caserep.2020-77722. Published online: 31 December 2020.

e (Cail, Yeh BM, Westphalen AC, et al. Adult living donor liver imaging.DiagnintervRadiol. 2016 Feb 24.doi: 10.5152/dir.2016.15323. [Epub ahead of print].

Meeting Reports:
e Bengisson S. Sothemin BG. Enforcement of data protection, privacy and security in medical informatics. In: Lun KC, Degoulet P, Piemme TE, Rienhoff O, editors.
MEDINFO 92. Proceedings of the 7th World Congress on Medical Informatics; 1992 Sept 6-10; Geneva, Switzerland. Amsterdam: North-Holland; 1992. pp.1561-5.

Scientific or Technical Report:
e Cusick M, Chew EY, Hoogwerf B, A et al. Early Treatment Diabetic Retinopathy Study Research Group. Risk factors for renal replacement therapy in the Early
Treatment Diabetic Retinopathy Study (ETDRS), Early Treatment Diabetic Retinopathy Study Kidney Int: 2004. Report No: 26.

Thesis:
e Kaplan SI. Post-hospital home health care: elderly access and utilization (dissertation). St Louis (MO): Washington Univ; 1995.

Website and Social Media Channels: Author. Title. Website: URL. Date and year

3-Tables and their descriptions: Tables should be included in the text of the main article, presented after the list of references and on a separate page. They should
be numbered according to the order in the main text. A descriptive title should be placed above each table. Abbreviations used in the table should be defined in
footnotes below the table (even if defined in the main text). Tables should be clearly organized for easy reading. The data presented in the tables should not repeat
data presented in the main text, but should support the main text.

4-Figures and Images: Figures, graphics and images should be uploaded as separate files (TIFF or JPEG format) through the manuscript submission system and
should also be shown in the main text after the tables on a separate page in the main file. Images that are not uploaded separately to the system and only included in
the article will not be accepted. Figures and illustrations must be named and numbered, and must be cited in the text, paying attention to their order. Descriptions
should be added under the pictures, figures and graphics to be added to the main text. Images should be clear with a minimum resolution of 300 dots per inch (dpi). If
abbreviations are used in the captions of figures and images, the abbreviations should be indicated below the caption in alphabetical order. For microscopic images,
the magnification ratio and technique should be explained. The editorial board may make changes it deems necessary without changing the essence of the
manuscript. When figures have subunits, the subunits may be combined to form a single image. Figures should be labeled to indicate the subunits and descriptions (a,
b, ¢, etc.) should be written for each. Thick and thin arrows, arrowheads, stars, asterisks and similar markings can be used to support figures. Like the content of the
article, the figures should be blind. Possible information in images that could identify an individual or institution should be anonymized.

When sharing patient photos, ensure that the identity is not recognized one-to-one, and images sufficient to identify the disease should be shared. For sharing images
that reveal the patient's identity, a consent form in which the patient authorizes the sharing of the image is necessary.

Table 1. Limitations according to article types

4000 50 6 6
6000 85 6 10
1500 15 3 5
1000 ) 8 () E
1000 ) 20 3 3
200 ) 5 1 3

Article Types

Selcuk Medical Journal publishes the types of articles briefly described below:

Research Articles: This is the most important type of article that provides new results based on original research. The main text of original articles should be structured
with the subheadings Introduction, Methods, Results, Discussion, Conclusion and References. Please refer to Table 1 for word count and specifications. Statistical
analysis is often necessary to support leconclusions. Statistical analyses should be performed in accordance with international statistical reporting standards (Altman
DG, Gore SM, Gardner MJ, Pocock SJ. Statistical guidelines for contributors to medical journals. Br Med J 1983:7;1489-93). Information on statistical analyses should be
provided under a separate subheading in the Materials and Methods section and the statistical software used throughout the process should be indicated. Units
should be prepared in accordance with the International System of Units (SI). Limitations, drawbacks and shortcomings of the article should be stated in the Discussion
section before the conclusion paragraph.

Review Articles: Review articles should be articles that review a sufficient number of scientific articles, summarize the subject at the current level of knowledge and
technology, evaluate and interpret the findings by comparing them. Techniques and applications in the latest scientific studies with all the developments in basic and
applied sciences are evaluated. Reviews prepared by authors who have extensive knowledge of a particular field and have a scientific background with high citation
potential will be accepted by our journal. Acceptance of manuscripts from these authors can also be by invitation. The main text should include Introduction, Clinical
and Research Results and Conclusion. Please see Table 1 for word count and specifications.

Case Presentations: Educational case reports on rare cases or conditions that pose difficulties in diagnosis and treatment, offer new treatments or reveal information
not included in the literature are accepted for publication in our journal. The case report should include the subheadings Introduction, Case Presentation and
Discussion and Coclusion. Interesting and unusual pictures are an advantage in the evaluation process.
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If patient identity is disclosed in patient-identifying pictures, patient consent must be provided to share the picture. Please see Table 1 for word count and
specifications.

Letter to the Editor: This type of article discusses important parts, overlooked aspects or missing parts of a previously published article. Articles on topics that may
attract the attention of the journal, especially on topics that may attract the attention of readers, especially on educational topics, can be submitted in the form of
Letters to the Editor. Readers can also submit their comments on published articles as a Letter to the Editor. Abstract, Keywords and Tables, Figures, Images and other
media should not be included. The text should not include subheadings. Please see Table 1 for word count and specifications.

Editorial: These are short articles in which an opinion is expressed or the opinions of others are published in any field of medicine. It provides the opportunity to write
more creatively than a normal journal article. An article recently published in the journal can be discussed, historical material, public health issues, health policies,
medical education and technological developments in medicine can be evaluated in this section. A short review on a subject that cannot be a complete review can be
evaluated under this heading. Journal editor; If he/she wants to convey a personal message to the readers, comment on an article in the same issue, or draw the
reader's attention to new developments, he/she can write in this section. It does not contain the typical writing sections of scientific articles. The basic message should
be summarized in one sentence. Determining this sentence before starting to write the editorial makes writing easier. He/she must make a logical argument to
convince the reader of this message. Shapes, Images and other media can be added. Please see Table 1 for word count and specifications.

Original Image Report: Interesting, descriptive or educational images (illustration or photography) from any field of medicine can be submitted for evaluation in this
section, along with a few lines of explanatory text and references. Article length should not exceed 200 words. A summary, discussion, or conclusion is not required,
but a brief title should be included. Please see Table 1 for word count and specifications.

Evaluation After Referee Report

Authors should itemize the issues for correction in the referee's report and write them as a reply to the referee(s) in the reply section allocated to them and upload it as
an additional file titled reply to the referee(s) at https://www. selcukmedj.org. They should also make the necessary changes in the manuscript and indicate them in the
manuscript (by coloring) and resubmit online.

Final Control

1. The form for transfer of publication rights and matters to be notified about authors has been duly completed and signed,
2. Required word counts are not exceeded in the main article text and abstracts

3. Enough keywords have been added,

4.The title is written as long and short title,

5. References are written in accordance with the rules,

6. All abbreviations in tables, pictures and figures should be explained.

Online Uploading Steps

via https://www. selcukmedj.org website;

1. Article type *

2. Long Title *

3. Short title *

4. Summary*

5. Keywords*

6. The required sections to be uploaded (Cover page, Cover letter, manuscript file, document of Ethics committee approval (obtained from the institution), identicate
analysis report, Figures and Images, Copyright Form, and patient consent form if necessary.
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OZET

Amag: Diyabetik ayak dlserleri (DAU), diyabetin en ciddi ve maliyetli komplikasyonlari arasinda yer almakta; hastalarin yasam kalitesini énemli él¢iide diisiirmekte ve
hastaneye yatis ile ampiitasyon riskini artirmaktadir. Bu ¢alismanin amaci, DAU tanili hastalarda diyabetik ayak 6z bakim davranislariile diyabet 6z yénetim becerilerini
degerlendirmektir.

Gereg ve Yontem: Gozlemsel, kesitsel tipteki bu calisma, G¢linci basamak bir hastanenin Sualti Hekimligi ve Hiperbarik Tip ile Diyabetik Ayak Polikliniklerine basvuran
228 DAU tanili hasta ile gerceklestirilmistir. Hastalarin demografik 6zellikleri, klinik verileri ve yara ile iliskili degiskenler kaydedilmistir. Diyabet Oz Yénetim Olcegi
(DSMS) ve Diyabetik Ayak Oz Bakim Davranislari Olcegi (DFSBS) yiiz yilize gériisme yéntemiyle uygulanmistir. istatistiksel analizler SPSS v25.0 programinda yapilmis;
anlamlilik diizeyi p<0,05 olarak kabul edilmistir.

Bulgular: Katilimcilarin yas ortalamasi 63,1+10,5 yil olup, %72,4'0 kadindi. Hastalarin %55,3'U diyabetik ayak cerrahisi gecirmis, %38’inde Wagner evre 4 yara
saptanmistir. Ortalama DSMS puani 6,6+1,7; ortanca DFSBS puani ise 28,0 (CKB: 9,0) olarak bulunmustur. Egitim dizeyi ile hem DSMS hem de DFSBS alt boyut puanlari
arasinda anlaml pozitif iliski tespit edilmistir (p<0,001). Diyet kontrol puanlari, cerrahi dykisi olan hastalarda ve Wagner evresi daha yliksek olanlarda anlamli olarak
daha yuksekti (sirasiyla p=0,019 ve p=0,003). Ancak, toplam DSMS veya DFSBS puanlari ile Wagner evresi arasinda anlamli bir iligki bulunmamistir.

Sonug: Gelismis 6z bakim ve 6z yonetim davranislari, daha yuksek egitim duzeyi ile iliskilidir ve diyabetik ayak komplikasyonlarinin siddetinden etkilenebilir. Hedefe
yénelik egitim programlari hasta farkindaligini artirarak daha saglikli davranislari tesvik edebilir ve DAU'ye bagh komplikasyonlar ile saglik harcamalarini azaltabilir.
Bu davranislarin uzun dénem sonugclar ve yasam kalitesi tizerindeki dogrudan etkisini degerlendirmek icin ileriye donlk uzunlamasina calismalara ihtiyag vardir.

Anahtar Kelimeler: Ampitasyon, cerrahi, ayak ulseri, 6z bakim, hemsirelik

ABSTRACT

Objective: Diabetic foot ulcers (DFU) are among the most severe and costly complications of diabetes, significantly affecting patients’ quality of life and increasing
the risk of hospitalization and amputation. This study aims to evaluate diabetic foot self-care behaviors and diabetes self-management skills in patients with DFUs.
Materials and Methods: This observational cross-sectional study was conducted with 228 patients diagnosed with DFUs who were admitted to the Underwater and
Hyperbaric Medicine and Diabetic Foot Outpatient Clinics of a tertiary hospital. Patient demographic characteristics, clinical data, and wound-related variables were
recorded. The Diabetes Self-Management Scale (DSMS) and Diabetic Foot Self-Care Behavior Scale (DFSBS) were administered via face-to-face interviews. Statistical
analyses were performed using SPSS v25.0. P<0.05 was accepted as the statistical significance level.

Results: The mean age of participants was 63.1+£10.5 years, and 72.4% were female. Among the patients, 55.3% had undergone diabetic foot surgery, and 38% had
Wagner stage 4 wounds. The mean DSMS score was 6.6+1.7, and the median DFSBS score was 28.0 (IQR: 9.0). A significant positive relationship was found between
education level and both DSMS and DFSBS subdimension scores (p<0.001). Dietary control scores were higher among patients who had undergone surgery and those
with higher Wagner stages (p=0.019 and p=0.003, respectively). However, no significant correlation was observed between total DSMS or DFSBS scores and Wagner
stage.

Conclusion: Improved self-care and self-management behaviors are associated with higher education levels and may be influenced by the severity of diabetic foot
complications. Targeted educational interventions may enhance patient awareness, promote healthier behaviors, and potentially reduce DFU-related complications
and healthcare costs. Further longitudinal studies are warranted to explore the direct impact of these behaviors on long-term outcomes and quality of life.

Keywords: Amputation, surgical, foot ulcer, self-care, nursing

INTRODUCTION 2.4-6.6%, and recurrence rates exceeding 50% within three years.

Diabetes mellitus is associated with serious microvascular As a chronic complication, DFU is one of the leading causes of
and macrovascular complications, and diabetic foot ulcer (DFU) hospitalization, amputation, and mortality in diabetic patients,
is among the most critical of these complications. The prevalence and it has increasingly become a significant public health concern

of DFU is reported to be 4-10%, with an annual incidence of (1-4).
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DFU canbe prevented notonly by maintaining optimal glycemic
control but also through effective foot care. In diabetic patients,
management of risk factors for ulcer development, adherence
to preventive measures, determination of appropriate follow-
up intervals, and sustained compliance with these strategies
play a critical role in both preventing ulcer formation and
ensuring early treatment before infection occurs (5).

Self-management in diabetes refers to self-care behaviors
that support adherence to medication use, medical nutrition
therapy, and physical activity. For effective self-management,
patients must acquire sufficient knowledge and develop self-
careskills. Transforming these skillsinto a lifestyle is essential for
maintaining blood glucose levels within the normal range and
preventing complications (6). Supporting self-management in
diabetic patients contributes to the regulation of metabolic
control, improvement of quality of life, and prevention of
complications. Conversely, poor metabolic control is closely
associated with the development and progression of both
microvascular and macrovascular complications (7).

Effective foot care requires adherence to basic principles
aimed at maintaining hygiene, reducing the risk of infection,
and enabling the early detection of complications. Regular
cleaning, proper footwear selection, and self-examination of
the feet play a crucial role in preventing injuries. Furthermore,
educating patients about foot care enhances awareness and
supports the preservation of long-term foot health. In patients
with DFU, metabolic control and proper foot care are critical
factors in the development and recurrence of ulcers; therefore,
the evaluation of self-management and self-care behaviors is
of great importance. Nevertheless, the self-management and
self-care behaviors of patients with existing DFU, particularly
in relation to ulcer recurrence prevention, remain insufficiently
studied in the literature. This study aims to address this gap by
evaluating self-care behaviors and diabetes self-management
skills in patients with DFU, with the objective of identifying
factors that may help reduce the risk of recurrence.

METHODS

The study was conducted with diabetic foot patients
admitted to the Underwater Medicine and Hyperbaric
Medicine Outpatient Clinic and the Diabetic Foot Outpatient
Clinic. The demographic data and wound characteristics of
the patients were recorded by the researchers. The Diabetes
Self-Management Scale (DSMS) and Diabetic Foot Self-Care
Behavior Scale (DFSBS) were filled out by a face-to-face
interview technique.
Ethical Approval and Consent to Participate

This study was approved by the Clinical Research Ethics
Committee (Protocol N0:2022/160). All participants were
informed about the purpose and procedures of the study, and
written informed consent was obtained from each participant
before data collection. In addition, permission was granted
for the use of the questionnaires in the study. All procedures
involving human participants were conducted in accordance
with ethical standards, and written informed consent was
obtained from each participant before enroliment. This study
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was conducted in accordance with the principles of the
Declaration of Helsinki.

Inclusion criteria for the study

« The patient has applied to Underwater Medicine and
Hyperbaric Medicine and/or Diabetic Foot Outpatient Clinic
due to DFU.

+ 18 years old or over

« Signing the informed consent form to participate in the
study.

« Volunteering to participate in research

Exclusion criteria for the study

+ Notsigning the informed consent form to participate in the
study.

+ Being under 18 years old

+ Not volunteering to participate in research.

The calculation of the sample size was done with the
G*Power software (ver. 3.1.9.7). The minimum sample size was
calculated as 204 participants by taking type 1 error 5%, type
2 error 20%, power of the study 80%, and effect size 0.35 from
Cohen's table of constant values. In the event of data loss, it
was deemed appropriate to reach 10% more people, resulting
in a target of 225 participants.

Data Collection Forms
Demographic Data and Wound Characteristics Form

The age, gender, occupation, educational status, whether
the patient had received hyperbaric oxygen therapy, history
of surgical procedure, and Wagner stage of the wound were
recorded on the "demographic dataand wound characteristics"
form.

Participant Recruitment and Data Collection

After obtaining ethical approval for the study, the sample
consisted of individuals who presented to the diabetic foot
outpatient clinic, met the inclusion and exclusion criteria,
and agreed to participate in the study. After all participants
were informed about the research, written informed consent
was obtained, and data were collected through face-to-face
interviews using a structured questionnaire. The interview
with each participant lasted an average of 15 minutes. The data
collection process, conducted between December 15, 2022,
and February 1, 2023, was concluded upon reaching the target
sample size, which was determined based on the sample size
calculation.

Validity and Reliability of Instruments

The Diabetes Self-Management Scale (DSMS) and the
Diabetic Foot Self-Care Behavior Scale (DFSBS) used in this
study have been previously validated and tested for reliability,
ensuring their appropriateness for use in this population (8,9).
Diabetes Self-Management Scale (DSMS)

It consists of 16 items and is a 4-point Likert-type. Items
are scored with the options "does not apply to me" (0 points),
"applies to me to some degree" (1 point), "applies to me to a
considerable degree" (2 points), and "applies to me very much"
(3 points). Participants are asked to rate the extent to which
each statement applies to them with respect to the past eight
weeks. The DSMS consists of four subscales. These are “glucose
management” (items 1, 4, 6, 10, and 12); “dietary control” (items
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2, 5,9, and 13); “physical activity” (items 8,11, and 15), and
“healthcare use” (items 3, 7, and 14). ltem 16 requests an overall
assessment of self-care. Seven of the items (items 1, 2, 3, 4, 6,
8, and 9) are scored straightforwardly, and nine of them (items
5,7,10,11,12,13, 14, 15, and 16) are reverse-scored. The scale
scoring is calculated as follows: [(Item total score from the total
scale or sub-dimension) / (Maximum item total score that can
be obtained from the total scale or sub-dimension) x 10]. If a
non-skippable item (that has no “not required as a part of my
treatment” option) is skipped, that item will be evaluated as -3
points. It is interpreted that as the score approaches 10 points,
the level of diabetes self-management also increases. The scale
does not have a defined cut-off value (9,10).

Diabetic Foot Self-Care Behavior Scale (DFSBS)

The scale has 7 items and 2 parts. While the items in the
first part assess the behaviors exhibited by the patient over the
course of the last week, the items in the second part assess the
frequency of the particular foot self-care behaviors performed
by the patient, ranging from 1 (never) to 5 (always). When

calculating the total scale score, the number of items in Part
1 is categorized into 5 groups (0 days, 1-2 days, 3-4 days, 5-6
days, and 7 days). Thus, all items in the scale are rated on a
5-point Likert-type scale, indicating better foot care behavior.
A minimum score of 7 and a maximum score of 35 can be
obtained from the scale. The first sub-dimension of the DFSBS
refers to self-care related to the feet, while the second sub-
dimension refers to self-care related to the shoes (8,11). As the
score obtained from the DFSBS scale increases, the level of self-
care improves. The scale does not have a defined cut-off value.
Statistical Analysis

Analyses were evaluated using SPSS (v25, Statistical
Package for Social Sciences; SPSS Inc., Chicago, IL) package
program. In this study, descriptive data were expressed as n
(%) for categorical variables and meanzstandard deviation
(MeanxSD) or median (IQR) for numerical variables. The
suitability of the numerical variables for normal distribution
was determined using visual (histograms and probability
graphs) and analytical (Kolmogorov-Smirnov/Shapiro-Wilk

Table 1. Descriptive characteristics of the patients who participated in the study

n (%) or Mean = SD / Median (IQR)

Age

Gender

Female

Male

Employment status (n=228)
Working

Not working

Unknown

Education level (n=228)
Elementary school or lower
Middle school and higher
HBOT

Suggested

Not suggested

Surgical procedure

Do not have a history of surgical procedure
Have a history of surgical procedure
Type of surgical procedure
Digit amputation

Below-knee amputation (foot)
Above-knee amputation (foot)
Wagner stage of the wound
Wagner 1

Wagner 2

Wagner 3

Wagner 4

DSMS

Glucose management

Dietary control

Physical activity

Healthcare use

DFSBS

Sub-dimension 1
Sub-dimension 2

63.1+£10.3
228 (100)
165 (72.4)
63 (27.6)
228 (100)
53 (23.2)
144 (63.2)
31 (13.6)
228 (100)
155 (68.0)
73 (32.0)
222 (100.0)
123 (55.4)
99 (44.6)
228 (100.0)
101 (44.7)
125 (55.3)
125 (100.0)
113 (90.4)
10 (8.0)
2(1.6)

212 (100.0)t
13 (6.1)

69 (32.5)

50 (23.5)

80 (37.7)
6.6+1.7

8.0 (3.3)
6.7 (3.3)
5.0 (3.3)
6.7 (3.3)
28.0 (9.0)
16.0 (7.0)
11.0 (5.0)

t Due to rounding, some totals may not correspond with the sum of the separate figures. (HBOT - Hyperbaric Oxygen Treatment, DFSBS - Diabetic Foot Self-Care
Behavior Scale, DSMS - Diabetes Self-Management Scale, SD - Standard Deviation, IQR - Interquartile Range )
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tests) methods. For normally distributed variables, Student’s
t-test was used to compare the means between two groups,
and one-way ANOVA analysis was used to compare more than
two groups. For non-normally distributed variables, the Mann-
Whitney U test was used for the comparison of two groups,
and the Kruskal-Wallis test was used for the comparison of
more than two groups. Spearman’s correlation test was used
to examine the relationship between continuous variables.
P<0.05 was considered statistically significant in the analyses.

RESULTS

A total of 228 patients with DFU participated in the study,
comprising 165 (72.4%) females and 63 (27.6%) males. The
mean age of the patients was 63.1+10.5 years (min=23-
max=96). While 63.2% of the patients were unemployed, 68.5%
were either primary school graduates or illiterate. Hyperbaric
oxygen therapy was recommended for 55.4% of the patients,
and a surgical procedure was recommended for 55.3% of them.
Digit amputation was performed in 90.4% of those who were
recommended a surgical procedure. The mean score of the

Self-Care of Diabetic Foot Patients

patients on the DSMS was 6.6+1.7, and the median score on
the DFSBS was 28.0 (9.0) (Table 1). When the recommendation
for HBOT was compared based on the Wagner Classification,
the frequency of patients with Wagner wound stage >3 among
those recommended for HBOT (63.6%) was significantly higher
than those with stage <2 (40.3%) (p=0.001). (Table 2.)

No significant difference was observed in the scores
obtained from the DSMS according to gender, age, and
employment status. Those with a higher level of education
had a significantly higher score in the DSMS than those with
a lower level of education (p<0.001). Although patients who
underwent diabetic foot surgery had higher DSMS scores
than those who did not, the difference was not significant (p
= 0.078). No significant difference was observed in the DSMS
score according to the localization of the surgical procedure
and the Wagner stage of the wound. No significant difference
was found for the scores obtained from the DFSBS according to
the variables of gender, age, employment status, educational
status, history of surgical procedure, surgical procedure
localization, and the Wagner stage of the wound (Table 3).

Table 2. Comparison of HBOT Recommendation Based on Wagner Classification

Wagner Classification

<2 =3 p-value*
HBOT n (%) n (%)
Recommended 31 (40.3) 82 (63.6) 0,001
Not Recommended 46 (59.7) 47 (36.4)

*Pearson’s Chi-square test was applied, (HBOT - Hyperbaric Oxygen Treatment)

Table 3. Comparison of total scores of DSMS and DFSCB scales according to all parameters

DSMS DFSBS
MeantSD p-value Median (IQR) p-value

Gender (n=228)
Female 6.5£1.9 0.830° 28.0 (7.0) 0.388¢
Male 6.6+£1.7 28.0 (9.0)

Age (n=228)
63 and younger 6.6+1.6 0.986° 28.0 (9.0) 0.787¢
Older than 63 6.6+£1.8 28.0 (9.0)

Employment status (n=228)
Working 6.4+£1.7 0.584" 29.0 (11.0) 0.341¢
Not working 6.6+£1.7 28.0 (9.0)
Unknown 6.8+2.0 30.0 (7.0)

Education level (n=228)
Elementary school or lower 6.3+1.7 <0.001° 28.0 (8.0) 0.308¢
Middle school and higher 7.2+1.6 29.0 (9.5)

History of surgical procedure (n=226)
Undergone 6.8+£1.6 0.078° 28.0 (9.0) 0.485¢
No surgery 6.4+1.8 28.0 (8.0)

Localization of the surgical procedure (n=125)
Digit amputation 6.8+1.6 0.846° 28.0 (9.0) 0.953¢
Below or above-knee amputation 6.7+£2.3 28.5(11.3)

Wagner stage of the wound (n=212)
<2 6.5£1.7 0.2352 29.0 (8.0) 0.378¢
>3 6.7£1.7 28.0 (10.0)

‘Mann-Whitney U test; ‘Kruskal-Wallis test (DFSCB - Diabetic Foot Self-Care Behavior Scale, DSMS - Diabetes Self-Management Scale, IQR - Interquartile Range )
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Table 4. Comparison of the sub-dimensions of the DSMS according to all parameters

Glucose management Dietary control Physical activity Health-care use
Median p-value* Median p-value* Median p-value* Median p-value*
(IQR) (IQR) (IQR) (IQR)

Gender (n=228)

Female 8.0 (3.3) 0.709 6.7 (3.3) 0.885 5.6 (3.9) 0.424 6.7 (3.3) 0.227

Male 8.0 (3.3) 6.7 (3.8) 4.4 (3.3) 6.7 (2.8)
Age (n=228)

63 and younger 8.0 (2.7) 0.245 6.7 (3.3) 0.262 5.6 (3.3) 0.833 6.7 (2.2) 0.196

Older than 63 8.0 (3.3) 6.7 (4.2) 4.4 (4.4) 6.7 (3.3)
Employment status** (n=228)

Working 7.3 (2.7) 0.157 6.7 (4.2) 0.676 4.4 (3.3) 0.839 6.7 (3.3) 0.810

Not working 8.0 (3.3) 6.7 (4.0) 5.0 (4.2) 6.7 (2.2)

Unknown 8.0 (3.3) 5.8 (4.2) 5.6 (3.3) 6.7 (4.4)
Education level (n=228)

Elementary

school or lower 7.3 (2.7) <0.001 5.8 (4.2) 0.001 4.4 (4.4) 0.049 6.7 (2.2) 0.044

Middle school

and higher 8.7 (2.7) 7.5 (3.3) 5.6 (3.3) 6.7 (2.2)
History of surgical procedure (n=226)

Undergone

surgery 8.0 (3.3) 0.401 7.5(4.2) 0.019 4.4 (3.3) 0.795 6.7 (3.3) 0.178

No surgery 8.0 (3.0) 5.8 (4.2) 5.6 (4.4) 6.7 (2.2)
Localization of the surgical procedure (n=125)

Digit amputation 8.0 (3.3) 0.333 7.5(4.2) 0.527 4.4 (3.3) 0.980 6.7 (2.2) 0.070

Below and or

above-knee

amputation 9.0 (4.8) 8.3 (4.8) 5.6 (5.3) 6.1 (3.9)
Wagner stage of the wound (n=212)

<2 8.0 (2.7) 0.652 5.8 (3.5) 0.003 5.6 (3.3) 0.273 6.7 (3.3) 0.906

=3 8.0 (3.3) 7.5 (4.2) 4.4 (3.3) 6.7 (3.3)

*Mann-Whitney U test, **Kruskal-Wallis test, (DSMS - Diabetes Self-Management Scale, IQR - Interquartile Range )

Table 5. Comparison of the sub-dimensions of the DFSBS according to all parameters

DFSBS sub-dimension 1 DFSBS sub-dimension 2
Median (IQR) p-value* Median (IQR) p-value*
Gender (n=228)
Female 17.0 (6.0) 0.256 11.0 (5.0) 0.818
Male 16.0 (8.0) 12.0 (5.0)
Age (n=228)
63 and younger 17.0 (6.0) 0.767 11.0 (5.0) 0.836
Older than 63 16.0 (7.0) 12.0 (5.0)
Employment status** (n=228)
Working 16.0 (8.0) 0.330 12.0 (6.0) 0.225
Not working 16.0 (7.0) 11.0 (4.0)
Unknown 17.0 (5.0) 12.0 (5.0)
Education level (n=228)
Elementary school or lower 16.0 (7.0) 0.853 11.0 (6.0) 0.030
Middle school and higher 16.0 (8.0) 12.0 (6.0)
History of surgical procedure (n=226)
Undergone surgery 17.0 (7.0) 0.847 12.0 (5.0) 0.063
No surgery 16.0 (6.5) 11.0 (5.0)
Localization of the surgical procedure (n=125)
Digit amputation 17.0 (6.5) 0.678 12.0 (5.0) 0.354
Below or above-knee amputation 17.0 (10.0) 13.0 (4.3)
Wagner stage of the wound (n=212)
<2 17.0 (6.0) 0.175 11.0 (5.0) 0.953
=3 16.0 (8.0) 12.0 (5.0)

**Kruskal-Wallis test (DFSBS - Diabetic Foot Self-Care Behavior Scale, IQR -Interquartile Range )
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Table 6. Correlation of scale scores with Wagner stage of the wound

DSMS score DFSBS score
Wagner stage of the wound R-value 0.109 -0.060
p-value 0.113 0.387

Spearman's rank correlation test was applied. (DFSCB - Diabetic Foot Self-Care Behavior Scale, DSMS - Diabetes Self-Management Scale)

The scores obtained from the sub-dimensions of the DSMS
were also compared according to all parameters. Significant
difference was found in all sub-dimension scores according to
education level (p<0.05 for each sub-dimension). The scores
of those with higher education levels were found to be higher
in the sub-dimensions of the scale. The dietary control score
of those who had undergone surgery was found to be higher
than those who had not undergone surgery (p=0.019). The
score obtained from the dietary control sub-dimension was
significantly higher in patients with a higher Wagner stage
compared to those with alower Wagner stage (p =0.003). (Table
4) When comparing patients with and without amputation
according to education level, no significant difference was
found between the groups (p = 0.746)

The scores obtained from the sub-dimensions of the DFSBS
were also compared according to all parameters. The score
obtained from the first sub-dimension of the DFSBS did not
show a significant difference according to any variable. The
score obtained from the second sub-dimension of the DFSBS
showed a significant difference only according to the level of
education (p=0.030). Those with a higher education level had
higher scores in the second sub-dimension of the DFSBS. No
significant correlation was observed between the DSMS and
DFSBS scores and the Wagner stage. (Table 6)

DISCUSSION

In our study, socio-demographic and diabetic foot-related
characteristics of 228 patients with foot ulcers and the
relationship between diabetes self-management and diabetic
foot self-care were examined. It was observed that as the
patients' level of education increased, their scores of the DSMS
and the second sub-dimension of the DFSBS increased. The
subscale of the DSMS that measures dietary control yielded
higher scores for those who underwent surgery compared
to those who did not, and the dietary control score was also
found to be significantly higher in patients with higher Wagner
stage wounds compared to those with lower Wagner stage
wounds.

The primary goal in the treatment of diabetes is to prevent
complications and maintain quality of life. By ensuring self-
management, it is possible to maintain the patient's well-
being. The goal of diabetes self-management is to empower
individuals to make lifestyle changes, adhere to medical
nutrition therapy, maintain desired blood glucose levels,
reduce or eliminate the symptoms of diabetes, prevent
complications, and manage diabetes in a comprehensive way.
For achieving this goal, self-management includes aspects
such as knowledge, skills, decision-making, coping with stress,
and cooperation with health professionals (12). Luo et al.
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conducted a meta-analysis of 45 studies to examine the factors
affecting diabetes self-management in adult individuals with
diabetes in China. As a result of this study, it was found that
those with higher levels of education had better diabetes
self-management (13). In a study conducted by Khalooei
and Benrazavy to evaluate diabetes self-management and
associated factors in patients with type 2 diabetes, which
included 600 individuals with type 2 diabetes, it was found
that those with higher education levels had higher diabetes
self-management scores (14). According to our research
findings, as the level of education increases, it is observed
that the scores obtained from the DSMS significantly increase,
which is consistent with the literature. This may be related
to the fact that the higher the level of education, the easier
it is to access information, put the learned information into
practice, and increase the individual's awareness in the field of
personal health management. It also suggests that increasing
the level of social education may contribute positively to
health self-management. In addition to sociodemographic
characteristics, current physical examination findings and
biochemical parameters are also critical in determining the
prognosis of diabetic foot. In particular, renal failure, peripheral
neuropathy, and HbA1c levels are significantly associated with
amputation rates (15). Although our study primarily focused
on self-management and self-care behaviors, it should not
be overlooked that these clinical and biochemical indicators
play a complementary role in shaping outcomes. For example,
patients with poor glycemic control or concomitant renal
dysfunction may experience more severe disease progression,
which can influence their self-care priorities and engagement
with healthcare services. Similarly, the presence of peripheral
neuropathy may alter both symptom perception and the
urgency of adopting protective behaviors. Considering these
factors alongside sociodemographic characteristics could
provide a more holistic understanding of the processes leading
to adverse outcomes in diabetic foot. These parameters were
not included in our study; however, future research should
incorporate such clinical and biochemical variables to provide
a more comprehensive understanding of the risks and self-
management behaviors associated with diabetic foot.

In our study, although no significant difference was
found, those who underwent surgery for DFU were found to
have a higher DSMS score than those who did not undergo
surgery. In addition, the dietary control score of those who
had undergone surgery was higher than those who had not
undergone surgery, and the dietary control subscale score of
those with high Wagner stage was significantly higher than
those with low Wagner stage. The study conducted by Aytemur
and Inkaya aimed to examine the complication risk perception
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and diabetes self-management skills of individuals with
diabetes mellitus. That study sample consisted of 153 adults
with diabetes mellitus. In that study, it was reported that self-
management of individuals with diabetes mellitus was affected
by sociodemographic and disease-related characteristics.
In that study, it was observed that a high perception of
complicationrisk in individuals with diabetes mellitus provided
a positive increase in diabetes self-management (16). Becker
et al. reported that individuals with DFU had poor physical
activity but were good at self-monitoring of blood glucose
and other diabetes self-management skills (17). There are also
other studies supporting this finding (12,18). It is thought
that individuals with complications pay more attention to
nutrition, exercise, blood glucose monitoring, and health
checks to prevent the progression of the existing condition,
the development of new morbidities, and also against the
possible risk of mortality. It is noteworthy that these behaviors
are not exhibited until complications arise. In our study, since
those who underwent surgery and those with high Wagner
stage may have a higher risk perception of diabetes-related
complications because of the reasons mentioned above, scores
related to dietary control were higher in those groups than
in those who did not undergo surgery and those with lower
Wagner stage. In addition, those who underwent surgery for
a wound also had higher overall DSMS scores than those who
did not.

In our study, the mean score obtained from the DSMS, in
which we evaluated diabetes self-management, was 6.6+1.7.
In the study conducted in Germany in which the scale was
developed, the average score obtained from the DSMS was
found to be 6.8 (10). During the COVID-19 period, two studies
conducted at primary care hospitals in Tirkiye reported
average DSMS scores of 5.3 and 5.6, respectively (16,19). When
the international literature is reviewed, the average scale score
of the patients in a study conducted in Iran was found to be 5.0.
In studies examining the self-management levels of patients
with diabetes in Uganda, Hungary, and Saudi Arabia, it was
observed that the average scale scores ranged between 6.5-7.7
(20-23). DSMS includes behaviors such as regular medication
use, adherence to a healthy diet, regular physical exercise,
blood glucose monitoring, foot care, and compliance with
medical check-ups. The successful management of diabetes
aims to maintain blood glucose levels within the appropriate
range. This will prevent the development of complications
(24). The studies mentioned above included diabetic patients
who were randomly selected from a specific population. In
our study, we found that 55.3% of the patients had undergone
surgery for diabetic foot, and 38% of the patients had foot
ulcers at Wagner stage 4. At first glance, it might be expected
that self-care would be lower in this population because of the
development of complications, but the mean DSMS score of
our study is higher than many studies in the literature. This may
be due to the fact that patients have increased awareness of
self-management in diabetes because they have DFU, which
seriously affects their quality of life. In addition, as Wagner
stages increase, tissue loss may also increase (25); therefore,
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patients should be cautious in self-management.

In our study, the median score obtained from the DFSBS
was found to be 28.0. In a study conducted in Germany with
82 patients who had diabetes, the average score on the DFSBS
was 21.9 (26). In a study conducted in Tirkiye with 300 patients
who had diabetes, the average of the DFSBS was found to be
23.89 (27). In another study, the DFSBS scores of patients with
a history of foot ulcers were significantly higher DFSBS scores
than those with no history of foot ulcers (11). The mean DFSBS
score of our study was found to be higher when compared with
the similar studies in the literature. The reason for this could be
that all participants in our study had DFU, and the majority of
our patients had undergone surgery, and their awareness of
diabetic foot may be higher than other patients with diabetes.

The score obtained from the second sub-dimension of the
DFSBS showed a significant difference according to the level
of education. In a study involving 500 patients, similar to our
study, it was found that patients with an academic education
had a higher mean score in diabetic foot self-care (28). As the
education level increases, patients' awareness of self-care
behaviors also increases. Education level is associated with
increased awareness and knowledge of health issues, which
in turn enables greater emphasis on early intervention and
foot health. Individuals with higher levels of education have
better self-care skills and can adhere to treatment plans more
effectively. The study conducted by Oztas et al. concluded that
patients with DFU have low levels of diabetes health literacy
(29). Increased health literacy leads individuals with diabetes
to approach foot problems in a more sensitive manner. These
individuals may also have received more effective education on
diabetic foot care by interacting with healthcare professionals.
In conclusion, individuals with a higher level of education may
have a more proactive and conscious approach to diabetic foot
care. Therefore, it is possible that those with higher education
levels scored higher on the second sub-dimension of the
DFSBS.

In our study, no significant difference was observed
between patients with and without amputation in terms of
education level. This finding suggests that education level
alone may not be a decisive factor in the development of
amputation. Diabetic foot complications are the result of a
multifactorial process influenced by various factors, including
glycemic control, disease duration, comorbidities, regular
follow-up, and appropriate foot care (30,31). Therefore, instead
of focusing solely on educational status, comprehensive
approaches aimed at enhancing patient awareness, ensuring
continuous education, and promoting behavioral changes
are considered more effective in reducing the risk of severe
outcomes such as amputation (32).

The DSMS and DFSBS did not show a significant correlation
with the Wagner stage of the wound. There was no study in
the literature that compared the Wagner stage with the DSMS
and DFSBS. Since the majority of our patients have undergone
surgery, their current Wagner stages may be lower compared
to previous Wagner stages. Therefore, a direct correlation
between the Wagner stage and the DSMS and DFSBS may not

3129



be expected.
Limitations

This study has several limitations that should be
acknowledged. The single-center design of the study limits
the generalizability of the findings to broader populations. In
addition, important clinical and biochemical parameters such
as HbA1c levels, renal function tests, peripheral neuropathy
status, and duration of diabetes diagnosis were not assessed.
Educational status and frequency of healthcare utilization were
also not examined. Future studies with multi-center designs,
longitudinal approaches, and objective data collection
methods that incorporate these variables are needed to
validate and expand upon the present findings.

CONCLUSION

Diabetic foot self-care and diabetes self-management are
critical components for individuals with diabetes to reduce
the risk of complications and improve health outcomes.
By adopting practices such as regular foot inspections,
appropriate moisturization, wearing suitable footwear, and
early recognition of potential issues, patients can lower the risk
of foot ulcers, infections, and related complications. Effective
diabetes self-management, which includes regular monitoring
of blood glucose levels, adherence to a healthy diet, consistent
physical activity, and proper medication use, plays a pivotal
role in maintaining glycemic control and preventing diabetes-
related complications.

While this study did not directly assess quality of life, it
demonstrated that patient education and increased awareness
are associated with improved self-care and self-management
behaviors, particularly among patients with higher levels
of education. The findings suggest that enhancing patient
education on diabetic foot care and diabetes management may
indirectly contribute to a better quality of life by minimizing
complications and reducing hospitalizations. Future studies
are recommended to explore the direct impact of these
behaviors on quality of life outcomes. Nevertheless, investing
in educational programs on diabetic foot care and diabetes
self-management has the potential to support better patient
outcomes and alleviate the burden on healthcare systems,
contributing to more sustainable healthcare solutions.
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OZET

Amag: Bu calisma, anal sfinkterin pasif durumda oldugu déonemde (koruyucu ileostomi kapatilmadan 6nce) uygulanan biofeedback terapi yonteminin, rektum kanseri
nedeniyle dusuk anterior rezeksiyon ve koruyucu ileostomi yapilan hastalarda postoperatif inkontinans gelisimini 6nleme veya azaltma tzerindeki etkisini incelemeyi
amaclamaktadir. Bu baglamda, biofeedback tedavisinin hem klinik semptomlar hem de anorektal manometri 6l¢iim parametreleri Gzerindeki etkileri degerlendirilmistir.
Geregler ve Yontem: Calismaya, Necmettin Erbakan Universitesi Meram Tip Fakiiltesi Genel Cerrahi Klinigi'nde diisiik anterior rezeksiyon ve koruyucu ileostomi
operasyonu geciren hastalar dahil edilmistir. Rastgele secilen 40 hasta, her biri 20 kisiden olusan iki gruba ayrilmistir. Calisma grubundaki hastalara, ileostomi
kapatilmadan 6nce toplam doért hafta stiresince, haftada iki seans olmak tizere biofeedback egzersiz tedavisi uygulanmistir. Kontrol grubundaki hastalar ise bu tir bir
terapi almamistir. Koruyucu ileostomi kapatildiktan iki hafta sonra her iki grup lzerinde anorektal manometri 6l¢tiimleri yapilmistir. Ayrica, Cleveland Clinic/Wexner
inkontinans Skoru , diisiik anterior rezeksiyon sendromu skoru ve Cleveland Clinic tarafindan gelistirilen Yasam Kalitesi Anketi uygulanarak hastalarin klinik durumlari
degerlendirilmistir.

Bulgular: Biofeedback egzersiz tedavisi uygulanan hastalarda, koruyucu ileostomi kapatildiktan sonra yapilan manometri 6lcimlerinde "ortalama dinlenme basinci”
degerlerinin anlamli derecede daha yuksek oldugu bulunmustur. Dusuk anterior rezeksiyon sendromu skorlamasina gore, ¢alisma grubunda inkontinans diizeyinin
daha dustuk oldudu, ayrica gundiiz diskilama sikliginin daha az oldugu tespit edilmistir. Bu bulgular, biofeedback terapisinin anal sfinkter tizerinde guclendirici bir
etkisi olabilecegini dustndirmektedir.

Sonug: Calisma sonucunda elde edilen veriler, koruyucu ileostomi kapatilmadan 6nce uygulanan biofeedback tedavisinin, postoperatif donemde hastalarin dusuk
anterior rezeksiyon sendromu semptomlarini iyilestirebildigini ve bazi manometrik 6l¢im parametrelerinde olumlu etkiler sagladigini ortaya koymaktadir. Bu sonuclar,
biofeedback terapisinin bu hasta grubu icin umut verici bir tedavi yontemi olabilecegini gostermektedir.

Anahtar Kelimeler: Fekal inkontinans, rektum kanseri, biofeedback tedavi

ABSTRACT

Objective: This study aimed to investigate whether biofeedback therapy performed while the anal sphincter was passive (before the closure of protective ileostomy)
had any preventive or reducing effect on postoperative incontinence development in patients undergoing low anterior resection and protective ileostomy for rectal
carcinoma. Additionally, the study sought to evaluate the impact of biofeedback therapy on anorectal manometry measurements, quality of life, and overall functional
outcomes.

Materials and Methods: This study included patients who underwent low anterior resection and protective ileostomy at the General Surgery Clinic of Necmettin
Erbakan University, Meram Medical Faculty. A total of 40 patients were randomly divided into two groups of 20 individuals each. The study group received biofeedback
exercise therapy, which was administered twice a week for four consecutive weeks prior to the ileostomy closure. The control group did not receive any exercise
therapy. Two weeks after the ileostomy closure, anorectal manometry measurements were performed for both groups. Clinical outcomes were assessed using the
Cleveland Clinic/Wexner Incontinence Score , the low anterior resection syndrome score, and the Cleveland Clinic-developed Quality of Life Questionnaire.

Results: Patients who received biofeedback exercise therapy demonstrated higher "average resting pressure" in anorectal manometry measurements performed after
ileostomy closure. According to the LARS scoring, the study group experienced less incontinence and a lower frequency of daytime defecation compared to the control
group. These findings suggest a significant improvement in anal sphincter functionality.

Conclusion: The results of this study indicate that biofeedback therapy performed before ileostomy closure improves postoperative low anterior resection syndrome
symptoms and enhances specific anorectal manometric parameters. These findings are promising and highlight the potential of biofeedback therapy as an effective
intervention in this patient population.

Keywords: Fecal incontinence, rectal cancer, biofeedback therapy
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INTRODUCTION

Fecal incontinence can be defined as the decrease or loss
of the anal sphincter's ability to control the discharge of solid,
liquid and gaseous contents (1). It significantly impairs the
quality of life of the patients. Guillaume et al. (2) reported the
prevalence of fecal incontinence of varying degrees of severity
as 18% in all age groups. However, fecal incontinence is mostly
not reported as a complaint by patients since it is a private
matter, patients may be embarrassed, or they may consider
incontinence normal due to advanced age or previous
surgery. Therefore, the actual prevalence rates are thought
to be higher. Complaints such as changes in defecation
frequency and anal incontinence may develop in patients who
underwent low anterior resection (LAR) for rectal carcinoma
(3). Multi-center studies have shown that low anterior resection
syndrome (LARS), which is associated with symptoms such
as incontinence, need for frequent defecation, and urge to
defecate, develops in 80% of patients after undergoing LAR
(4). Fecal incontinence has significant effects on the social and
cultural life of individuals and has been reported to cause the
development of fear of leaving home and avoidance of several
outdoor social activities in several patients (5). Therefore, its
diagnosis and treatment are of great importance for patients
to be able to return to their social lives after the surgery and
the medical treatments that they undergo and receive due to
rectal carcinoma.

In the past, most of the studies on rectal carcinoma
focused on local recurrence and mortality. In recent years,
the development of surgical techniques, the widespread use
of multidisciplinary treatment approaches and the decrease
in mortality rates have led studies to focus on the functional
results of treatment and quality of life. It has been shown that
cancer-related depression adversely affects the general health
and social relations of the person, and it is recommended
to provide psychological support to cancer patients (6).
Biofeedback therapy is an effective approach in the treatment
of fecal incontinence after LAR (7). The combination of pelvic
floor muscle physiotherapy and biofeedback therapy has
been shown to be more effective than pelvic floor muscle
physiotherapy alone (8). This study aimed to investigate
the effects of biofeedback therapy performed when the
anal sphincter was passive (before the closure of protective
ileostomy) on postoperative incontinence development in
patients who underwent LAR and protective ileostomy for
rectal carcinoma.

MATERIALS AND METHODS

While planning our study, we found that there should be 21
cases in the study and control groups in the sample calculation
we made using G Power version 3.1.9.3 with the parameters
effect size: 0.8, a error: 0.05, b error: 0.20. Due to the fact that
2 of our cases exited during the study and the study budget
was limited, we completed our study with 20 cases in the study
and control groups. This study included patients undergoing
LAR and protective ileostomy in the General Surgery Clinic
of Necmettin Erbakan University, Meram Medical Faculty,
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between 01.02.2018 and 01.12.2018. This study was approved
by Necmettin Erbakan University Meram Medical Faculty ethics
committee with 05/01/2018 dated and 2017/1145 numbered
decision and all procedures were conducted in accordance
with the Declaration of Helsinki and local laws and regulations.
All participants gave their written informed consent after
the researchers explained the aim and course of the study.
Oral assent was also obtained from all participants. As can be
seen in the flow diagram, Patients were selected from locally
advanced stage middle and lower rectal cancer cases with T3/
T4 or lymph node involvement (Stage 2 or 3) in preoperative
pelvic MRI imaging (Figure 1). Inclusion criteria for the study
were: (1) age between 18 and 80 years, (2) histologically
confirmed rectal adenocarcinoma requiring LAR and protective
ileostomy, (3) clinical staging of T3/T4 or node-positive disease,
(4) completion of neoadjuvant chemoradiotherapy, (5) ability
to provide informed consent and participate in scheduled
sessions. Patients with incomplete clinical data, refusal to
participate, or noncompliance with scheduled interventions
were excluded. All patients underwent low anterior resection
and total mesorectal excision (LAR-TME) 4-6 weeks after
receiving neoadjuvant chemoradiotherapy. History of previous
pelvic surgery, history of urinary and/or fecal incontinence
were accepted as exclusion criteria.

The patients were divided into two groups, each consisting
of 20 people, using the 4-block randomization system. Patients
who have undergone LAR operation and have a protective

Figure 1. Flow Diagram
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ileostomy do not defecate through the anus as long as
their ileostomy is open. Therefore, they do not need fecal
continence provided by the anal sphincter in their daily lives.
For this reason, the anal sphincter will remain passive as long
as the ileostomy remains open unless the patient is particularly
exercising. 20 patients in the study group were called for
exercises one month after LAR and were included in a four-
week biofeedback therapy program. Exercises were done in
two sessions a week, each lasting 30 minutes. The exercises
were performed in the hospital accompanied by a nurse. The
patients in the control group did not receive biofeedback
therapy before ileostomy closure. Detailed information was
provided to all patients included in the study, and their written
consents were obtained.

Anorectal manometry, the Cleveland Clinic/Wexner
Incontinence Score (CCIS) and Cleveland Clinic-developed
Quality of Life Questionnaire (QOL) were preoperatively
administered to both groups. Anorectal manometry
measurement was performed using an eight-channel capillary
perfusion system manometry device two weeks after protective
ileostomy closure. In addition to the scales applied in the
preoperative period, the Low Anterior Resection Syndrome
scoring (LARS) was applied. Following the completion of the
necessary documentation, independently of the present
study, routine treatments of our clinic (biofeedback treatment
and other necessary treatments) were provided to the patients
in the control group with anal incontinence complaints.
Statistical Analysis

Statistical analysis was carried out using SPSS version
20.0 software. Descriptive data were expressed as number,
percentage, and mean + standard deviation. Categorical data
was analyzed using the chi-square test. The Shapiro-Wilk test
was used to determine whether the data followed a normal
distribution. The independent t-test was for the analysis of
normally distributed data, while the Mann-Whitney U test

Table 1. Comparison of the groups in terms of "age",
and "surgical procedure"

was used for the analysis of non-normally distributed data.
A p-value of <0.05 was considered statistically significant.
However, exact p-values were reported when possible to
reflect the strength of association.

RESULTS

This study included a total of 42 patients undergoing LAR
and protective ileostomy for rectal carcinoma in the General
Surgery Clinic of Necmettin Erbakan University, Meram
Medical Faculty, between February 2018 and December 2018.
The patients were divided into two groups as: the study group
and the control group. There were 22 and 20 individuals in the
study and control groups, respectively. Two patients in the
study group died during the study and were excluded. One
patient with a history of heart valve replacement and receiving
treatment for heart failure died due to the development of
decompensated heart failure. One patient who developed
Gulian Barre syndrome died while under treatment in the
neurology intensive care unit.

Of the patients, 24 patients (60%) were male and 16 (40%)
were female. There were 12 (60%) male and 8 (40%) female
patients in the study group, whereas the control group
included 11 (55%) male and 9 (45%) female patients. There was
no statistically significant difference between the groups in
terms of gender distribution (p: 0.757). The groups were similar
in terms of age, anastomosis level, circular stapler diameter,
and comorbidities. No difference was observed between the
groups in terms of surgical procedure. 13 (65%) patients in
the study group and 12 (60%) patients in the control group
underwent laparoscopic surgery. For other patients, classical
open surgery was performed with an anterior approach and
none of the patients underwent robotic surgery (Table 1).
Scales and Scoring

The mean preoperative CCQOL score was 24.15 (19-30) in
the study group and 25.40 (16-30) in the control group. The

anastomosis level", "staple head""gender", "comorbidity"

Study group

Control group Average + Standard deviation P value

Age Study group 39 74
Control group 28 79
Anastomosis level Study group 3 10
Control group 3 11
Stapler diameter Study group 28 33
Control group 28 33
Gender Male 12 11
Female 8 9
Comorbiditiy None 11 12
Hypertension 5 3
Diabetes 1 3
COPD 1 1
Other 2 1
Surgical procedure Laparoscopic 13 12
Laparotomy 7 8

59,60 + 10,99 0,708
60,95 + 11,60

6,90 + 1,83 0,384
6,30 + 2,43

30,75 + 2,38 0,574
30,45 + 2,19

Total Count Total Percent

24 60,0 0,757
16 40,0

23 57,5 0,758
8 20,0

4 10,0

2 5,0

3 7,5

25 62,5 0,752
15 37,5

COPD: chronic obstructive pulmonary disease
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mean preoperative Wexner incontinence score was 1.00 (0-4)
in the study group and 2.15 (0-12) in the control group. There
was no statistically significant difference between the study
and control groups in terms of preoperative CCQOL scores
and Wexner incontinence scores (CCQOL: p=0.245, Wexner:
p=0.232). The mean postoperative LARS score was 14.75 (4-19)
in the study group and 25.75 (12-44) in the control group. The
mean postoperative Wexner incontinence score was 3.45 (0-8)
in the study group and 10.3 (4-18) in the control group. The
postoperative LARS scores and Wexner incontinence scores of
the control group were found to be significantly higher than

Biofeedback Therapy in Anal Incontinence

(Table 2).

It was found that minor and major LARS symptoms were
more common in the control group in the postoperative
period (p = 0.022). In the postoperative period, minor LARS
was observed in 2/20 (10%) cases and major LARS in 1/20 (5%)
cases in the study group; In the control group, 4/20 (20%) cases
had minor LARS and 7/20 (35%) cases had major LARS.
Manometric Measurements

All participants underwent anorectal manometry study
both in the preoperative and postoperative periods and
their mean resting pressure, maximum resting pressure

those of the study group (LARS: p=0.001, Wexner: p=<0.001) (MRP), mean squeezing pressure, maximum squeezing
Table 2. Scales and Measures
Minimum Maximum Average + Standard deviation P value

Preoperative CCQOL Study group 19 30 24,15 £ 4,11 0,245
Control group 16 30 25,40 + 3,76

Postoperative CCQOL Study group 9 30 22,15 £ 5,98 0,957
Control group 10 30 22,90 + 4,78

Postoperative LARS Study group 4 39 14,75 + 8,33 0,001
Control group 12 44 25,75+ 10,03

Preoperative CCIS Study group 0 4 1,00 £ 1,12 0,232
Control group 0 12 2,15+ 2,94

Postoperative CCIS Study group 0 8 3,45+ 2,48 <0,001
Control group 4 18 10,30 £ 4,18

CCQOL: Cleveland clinical quality of life score, LARS: Low anterior resection syndrome score, CCIS: Wexner incontinence score

Table 3. Manometric Measurements

Min.  Max. Average Standard P value. T value
deviation

ARP Study group 37 75 57,65+11,35 0,308 1.034
Control group 35 75 53,60+13,36

Postoperative ARP Study group 28 72 46,85+13,96 0,044 2.082
Control group 13 67 37,65+13,98

ASP Study group 57 184 93,55+29,28 0,117 -1.602
Control group 59 174 108,20+28,54

Postoperaive ASP Study group 44 129 78,25+24,01 0,106 1.672
Control group 47 85 68,40+10,84

MRP
Study group 49 102 76,80+16,44 0,305 -1,041
Control group 42 126 83,45+23,35

Postoperative MRP Study group 38 107 66,10+17,84 0,521 0,647
Control group 26 129 61,80+23,75

MSP Study group 87 298 179,45+59,34 0,776 0,512
Control group 84 256 170,55+50,24

Postoperative MSP Study group 42 295 156,85+70,63 0,199 1,278
Control group 61 282 131,00+56,51

FACL Study group 2,70 5,10 3,90+0,64 0,939 -0,077
Control group 3,10 5,20 3,91+0,58

Postoperative FACL Study group 2,50 7,30 3,57+1,06 0,776 0,446
Control group 2,00 4,50 3,44+0,75

RAIR Study group 12 33 19,45+5,59 0,080 -1,799
Control group 11 34 23,00+6,83

Postoperative RAIR Study group 8 29 16,45+5,34 0,616 -1,430
Control group 8 61 21,70+15,53

ARP: Average resting pressure, ASP: Average squeezing pressure, MRP: Maximum resting pressure,
MSP: Maximum squeezing pressure, FACL: Functional anal canal length, RAIR: Rectoanal inhibitory reflex
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Figure 2. ROC Curve

pressure (MSP), functional anal canal length (FACL), and
rectoanal inhibitory reflex (RAIR) were recorded. Preoperative
manometric measurement values were similar between
the groups. There was no statistically significant difference
between postoperative average squeezing pressure values.
The parameter of postoperative average resting pressure
was found to be significantly lower in the control group
(p=0.044, t=2.082) (Table 3). Receiver Operating Characteristic
(ROC) analysis was performed to evaluate the discriminative
performance of selected clinical parameters in distinguishing
study and control groups. Postoperative average resting
pressure showed a moderate predictive power with an AUC
of 0.670. The optimal cut-off value was 33 mmHg, providing
90% sensitivity and 40% specificity. On the other hand,
postoperative LARS score and QOL score yielded AUC values
of 0.181 and 0.505, respectively, indicating low discriminative
utility in this context. (Figure 2)
Univariate analysis for independent predictors
Postoperative mean Wexner incontinence scores showed
a negative correlation with anastomosis level (r = -0.476, p =
0.006) and a positive correlation with age (r=0.392, p =0.031).
These findings suggest that lower anastomosis level and older
age may act as risk factors for higher incontinence scores. Since
randomization was used, multivariate analysis was not applied.

DISCUSSION

Besides the complaints, such as the need for sudden
defecation and various levels of incontinence, changes may
occurindefecationhabitsandfrequency of patientsundergoing
LAR for rectal carcinoma (3,4). The symptoms of incontinence,
need for frequent defecation and urgent need for defecation
are collectively referred to as anterior resection syndrome or
LARS. Multicenter studies have shown that postoperative LARS
develops in 80% of the patients (4,9). In a study by Wells et al.
involving 277 patients, chemoradiotherapy, opening diverting
diversion, surgeon's experience and low anastomosis level
were reported to be effective in the development of LARS (10).
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Various anastomosis techniques have been studied in the
literature to prevent LARS. In a study by Brown et al. including
2609 cases, the authors compared end-to-end coloanal
anastomosis, colonic J-pouch, end-to-side anastomosis, and
transverse coloplasty, and reported similar functional results
in the long term(11). End-to-end coloanal anastomosis was
preferred in all cases included in our study. There are studies in
the literature investigating the usefulness of Kegel exercises for
the treatment of incontinence and other functional disorders
developing after pelvic surgery(12). However, the fact that
these exercises are not performed under the supervision
of a healthcare professional and, therefore, it cannot be
determined if the patient does them correctly and effectively
causes problems (13). At this point, biofeedback therapy
comes to the fore as it is performed under the supervision of
healthcare professionals; both visual and auditory feedback
can be provided to the patient, and thus, the effectiveness of
the exercise can be followed up.

There are different results in the literature regarding the
duration of the biofeedback unit and the number of sessions.
6 sessions of treatment are recommended in ANMS-ESNM
position paper and consensus guidelines on biofeedback
therapy for anorectal disorders (14). In another article, a total
of 10 sessions of treatment were applied, but the results were
found to be insufficient (15). In our study, we preferred to
apply a treatment protocol lasting 8 sessions. It was possible
to extend the treatment period further, but we did not want
the patients in the study to worry that their ileostomy closure
operations were delayed because they were participating in
this study. For this reason, we could not extend the treatment
period any longer. Although our current results are clinically
satisfactory, perhaps better results could have been obtained
with longer treatment.

In the present study, anorectal manometric measurements
were also performed in addition to LARS scoring and CCIS
for clinical evaluation. Since the normal ranges of anorectal
manometric measurement methods and results have not yet
been fully standardized, their consistency is controversial. In
a study by Pehl et al. involving a total of 703 cases consisting
of individuals with fecal incontinence and healthy individuals,
the authors reported the sensitivity of anorectal manometry as
91.4% and specificity as 62.5% (16). Yeap et al.(17) conducted
a meta-analysis on a total of 1499 cases and reported the
sensitivity and specificity of anorectal manometry as 80%.
Bright et al. (18) reported that more realistic results could be
obtained when manometric measurements were performed
by mimicking physiological mechanisms. In their study,
patients were asked to squeeze the anal sphincter, and
a balloon that was inflated in the rectum was pulled out
slowly, and patients were asked to prevent the balloon from
coming out. The results of the measurement made with the
help of balloons were found to be statistically significantly
higher (16). The literature review has shown that anorectal
manometry has acceptable accuracy, sensitivity and specificity
in demonstrating defecation functions. However, the accuracy
of the results is affected by the experience of the practitioner,

3129



adequately informing the patient before the procedure, the
environment conditions in which the test was carried out, the
cooperation of the patient, and the mode of application of the
test.

In a study by Laforest et al. involving 48 cases, patients
undergoing LAR were divided into two groups and biofeedback
therapy was administered to one group following ileostomy
closure, whereas the other group did not receive the therapy
(19). The authors found that both groups had similar Wexner
scores. In the present study, the Wexner incontinence score
was significantly higher in the control group compared to the
study group. In a meta-analysis by Visser et al. biofeedback
therapy was found to significantly reduce the symptoms and
to improve the quality of life in patients with LARS symptoms
(12).In the present study, the LARS score was found to be lower
in the group receiving biofeedback therapy, in line with the
literature. Performing exercises to strengthen continence with
the application of biofeedback therapy may have increased the
ability of the pelvic floor muscles to contract in a coordinated
manner, although the maximum tightening pressure did not
increase significantly. In addition, as a result of the manometric
measurements made in the study group, it was determined
that the mean resting pressure was higher than the control
group. ARP and resting continence are largely formed by the
internal sphincter (14). With the increase in internal sphincter
function, resting continence may have increased in the study
group, and as a result, symptoms such as frequent defecation
and the need for urgent defecation may have decreased. We
think that biofeedback treatment reduced the LARS score in
the study group as a result of these mentioned effects.

In a study involving 169 patients, Pucciani (20) reported that
LARS symptoms were more significant and the mean resting
pressure was lower in patients who undergo pelvic surgery
compared to those who did not underwent pelvic surgery. In
the present study, the postoperative MRP, squeezing pressure,
FACL and RAIR percentages of the study group and the control
group were found to be similar, whereas the postoperative
mean resting pressure was found to be significantly lower
in the control group. Some of the results of this study are
consistent with several studies in the literature, whereas some
of them are inconsistent with the literature data. Different
results are obtained in different studies. We attribute this to
the fact that anorectal manometry measurement results could
not have been fully standardized due to various factors such
as the experience of the person performing the measurement,
patient cooperation, and the features of the measurement
device used. Internal sphincter is responsible for 80% of
incontinence during the resting period. The mean resting
pressure is known to give an idea about the resting continence,
in which the internal sphincter is predominantly involved. The
fact that the circular stapler shaft, which is advanced through
the transanal route, traumatizes the internal sphincter due to
excessive dilatation while passing through the anal sphincters
may be another reason why the resting pressure is measured
significantly lower.

There are studies reporting different results regarding the
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effects of anastomosis level and age on incontinence. In a study
by Rasmussen et al., including 43 patients, the complaints
of incontinence were found to increase as the anastomosis
level decreased, but the patient age was found to have no
effect on incontinence complaints (21). In another study of
27 patients undergoing rectal cancer surgery, continence
was reported to be better after medium and high colorectal
anastomoses compared to low coloanal anastomosis (22). The
anastomosis level and patient age were found to be similar
between the study and control groups in the present study.
Anastomosis level was found to be positively correlated with
the postoperative mean resting pressure, whereas it was
negatively correlated with the postoperative Wexner score.
This was an expected result and consistent with many similar
studies in the literature. Unlike the Rasmussen study, there
was a negative correlation between the patient’s age and
postoperative mean resting pressures in the present study.
This may be due to the fact that the incidence of incontinence
in the normal population increases with age in Turkiye.

ROC analysis suggested that among the studied variables,
only postoperative average resting pressure had a moderate
capacity to differentiate between the study and control groups.
The optimal cut-off of 33 mmHg provided high sensitivity (90%)
but relatively low specificity (40%). This finding supports the
potential value of resting pressure as an objective manometric
marker for treatment response, while LARS and QOL scores
demonstrated limited diagnostic performance in this small
sample.

Limitations

In addition to the small sample size and the absence of
postoperative endoanal ultrasonography, other limitations of
our study include its single-center design and the relatively
short follow-up duration. Furthermore, although manometric
measurements were used as objective parameters, the
lack of long-term postoperative follow-up for recurrence of
incontinence or symptom progression may have affected the
generalizability of our findings.

CONCLUSION

In conclusion, the incidence of LARS following the LAR
procedure is high and significantly impairs the patient's quality
of life. This study investigated the effects of biofeedback
therapy performed after LAR and before protective ileostomy
closure when the anal sphincter was passive on postoperative
incontinence, in other words, on LARS symptoms. There is still
no standard treatment procedure regarding incontinence
after LAR. Various treatment methods and schedules have
been studied in the literature. As a result of our study, it was
concluded that biofeedback therapy administered before
ileostomy closure reduced the development of postoperative
LARS and significantly improved the mean resting pressure.
The results are promising, but the number of studies on the
subject is limited. Therefore, there is a need for multi-center
studies with a larger population group presenting long-
term results for the development and standardization of the
treatment modality recommended herein.
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Transfiizyon Bagimli Beta Talasemi Hastalarinda Koku ile iliskili Yasam Kalitesi ve
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OZET

Amag: Transfiizyon bagimli beta talasemi hastalarinin kronik hastaliklari nedeniyle psikolojik rahatsizliklari olabilmekte ve bu durum yasam kalitelerini olumsuz
etkileyebilmektedir. Ayrica koku alma fonksiyonundaki sorunlar yasam kalitesini ve psikolojik durumunu olumsuz yonde etkileyebilmektedir. Calismamizda transfiizyon
bagimli beta talasemi hastalarinda koku alma islevine bagli yasam kalitesi ile psikolojik bozukluk belirtileri arasindaki iliski arastirildi.

Geregler ve Yontemler: Calismayaistanbul Tip Fakiiltesi Talasemi Merkezi'nde takip edilen 46 transflizyon bagimli beta talasemi hastasi katildi. Hastanin kendi bildirdigi
koku alma islevi ve koku almayla iliskili yasam kalitesini (ASOF) degerlendirmek icin 12 maddelik anket ve depresyon ile anksiyete semptomlarini degerlendirmek icin
Hastane Anksiyete ve Depresyon Olcegi (HAD) kullanildi. istatistiksel analiz SPSS (v23) programi ile yapildi.

Bulgular: Calismaya katilan 46 hastanin yas ortalamasi 32,5+7,3 yil idi. Hastalarin bildirilen genel koku alma kapasitesi (BKK) puani 8,8+1,3 bildirilen belirli kokulari alma
kapasitesi (BKA) puani 4,6 + 0,5 ve bildirilen koku duyusu ile iligkili yasam kalitesi (KYK) puani 4,7 £ 0,4 idi. HAD 6lcegine gore hastalarin %22'sinde anksiyete belirtileri,
%65'inde depresyon belirtileri vardi. Hastalarin anksiyete puanlari ve depresyon puanlari ile genel koku alma kapasiteleri arasinda anlaml bir negatif korelasyon
bulundu (p=0.02). Depresyon semptomlari ve anksiyete semptomlari olan hastalar daha dustik koku alma yetenegi gosterdi (p<0.05). Depresyon semptomlari olan
hastalarda koku alma ile ilgili yasam kalitesi de 6nemli 6lciide azaldi (p<0.05). Deferasiroks (DFX) kullanan hastalar daha iyi koku alma yetenegi gosterdi (p<0.01).
Sonug: Transflizyon bagimli beta talasemi hastalarinin koku alma kapasitesi ile anksiyete ve depresyon skorlari arasinda anlamli bir negatif korelasyon bulundu.
Depresyon semptomlari olan hastalarda, koku alma isleviyle iliskili yasam kalitesinin daha diisik oldugunu gosterildi. Selasyon tipi, koku alma kapasitesi ile iliskili
gorinmektedir.

Anahtar Kelimeler: Anksiyete, beta talasemi, hayat kalitesi, depresyon, koku bozuklugu

ABSTRACT

Objective: Transfusion-dependent beta thalassemia (TDBT) patients may be at risk for psychological symptoms due to chronic disease, which can burden their lives.
Sense of smell problems may also accompany chronic disease and lead to qualityof life problems. his study examined the relationship between olfactory function,
quality of life and psychological symptoms in transfusion-dependent beta-thalassemia patients.

Materials and Methods: Forty-six TDBT patients followed up at the Thalassemia Center of Istanbul Medical Faculty were included in the study. The 12-item self-
reported olfactory function and olfactory quality of life assessment questionnaire (ASOF) and the Hospital Anxiety and Depression Scale (HAD) were used to screen
olfactory function capacity, olfactory-related quality of life and psychological symptoms. Statistical analysis was performed with SPSS (v23) software.

Results: The mean age of the 46 participants was 32.5+7.3 years. The overall olfactory capacity score was 8.8+1.3, the specific olfactory capacity score was 4.6+0.5
and the odor-related quality of life score was 4.7+£0.4. The HAD scale showed that 22% of the patients had anxiety symptoms and 65% had depression symptoms. There
was a significant negative correlation between anxiety and depression scores and general olfactory capacity (p=0.02). Patients with depression symptoms and anxiety
symptoms showed lower olfactory capacity (p<0.05). Olfactory quality of life was also significantly reduced in patients with depression symptoms (p<0.05). Patients
receiving deferasirox (DFX) showed better olfactory capacity (p<0.01).

Conclusion: A significant negative correlation was found between olfactory capacity and anxiety and depression scores. Patients with symptoms of depression
showed a decrease in quality of life related to olfactory function. Chelation type seems to be associated with olfactory capacity.

Keywords: Anxiety, beta thalassemia, quality of life, depression, olfactory dysfunction
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INTRODUCTION

Thalassemia is a group of hemoglobinopathies resulting
in mild to severe and life-threatening anemia. According to
transfusion status, thalassemia syndromes are divided into
Transfusion Dependent (TDT) and Non-Transfusion Dependent
forms (1).

TDT patients need regular blood transfusions. TDT
patients suffer from symptoms of the disease and transfusion
complications such as endocrine dysfunction, heart failure
and chronic liver disease (2). Psychological symptoms such as
depression and anxiety are also common (3,4). Complication
rate has started to decrease thanks to chelating agents (5).

Olfactory dysfunction was seen among patient with TDT
(6). This sense is involved in nutrition and its deficiency results
in diminishing the ability to distinguish spoiled foods, natural
gas leaking, fire, and other environmental hazards (7). An
intact olfactory function is necessary for a good quality of life.
Moreover, olfactory dysfunction is associated with depression
symptoms (8).

Studies on quality of life and psychological symptoms
among patients with thalassemia are gradually increased (9).
In this study, we examined the relationship between olfactory-
related quality of life and symptoms of depression and anxiety
in patients with TDT using questionnaires.

MATERIALS AND METHODS
Participants

A total of 46 patients (28 female and 18 male) with TDT were
enrolled into study. All patients were administered regular
blood transfusions. The 72% of patients received transfusions
every 3 weeks. The 75% of patients used deferasirox (DFX),
and 13% used deferiprone (DFP) and 10% used combination
(DFX+DFP or DFO+DFP). The five patients didn't give
information about trademark of chelator drug. The mean level
of serum ferritin was 1559+1308.2 (median 1200 ng/mL).
Questionnaires

ASOF (The assessment of self-reported
functioning and olfaction related quality of life)
The ASOF questionnaire was established by Pusswald et al.
(10). ASOF includes olfactory-related quality of life scale (ORQ),
self-reported functionality of perceiving specific odors scale
(SRP) and subjective olfactory capability scale (SOQ). It consists
of 12 items of which one belongs to SOC, five items for SRP, and
six items for ORQ scales.

SOC shows the smell function ability on a scale between
0 and 10 (with being 0 worst and 10 best smell score). A
SOC score less than <3 demonstrates diminished sense of
smell capabilities. SRP consists of 5 items and express the
functionality of perceiving specific odors. A SRP score less
than <2.9 reveals disorder in smelling odors. ORQ consists of
six items and demonstrates smell-related quality of life. A ORQ
score less than <3.7 are regarded as having olfactory-related
issues in their quality of life. Turkish validation study was done
by Saatci et al. (11). The ASOF questionnaire is easy to use and
can provide information about psychological aspect of smell
problem.

olfactory
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HAD (Hospital Anxiety and Depression Scale)

The HAD is a self-report questionnaire for screening the
psychological symptoms (12). This questionnaire is used to
screen the anxiety and depression symptoms of participants.
It consists of 14 questions, 7 of them are related to anxiety and
7 of them are about depression. The Turkish validity trial was
done by Aydemir et al. (13). The cut-off score is 7 for depression
and 10 for anxiety in the Turkish validity form.

Procedure

Patients with TDT followed up at the Thalassemia Center
of Istanbul Medical Faculty were asked to participate in this
online survey. Patients' data were retrieved from the database
and a letter containing the purpose of this study was sent.
Forty-seven out of one hundred and six patients responded to
the letter and completed the questionnaire. One patient did
not fill out the form correctly, so the remaining 46 participants
were included in the study.

Statistical Analysis

The SPSS 23.0 was performed for statistical analysis.
Descriptive analysis was done. The student T test was done to
make comparison between two groups of variables. Pearson
analysis was performed for correlation. A value of p<0.05 was
considered to be significant.

Ethical Approval

The ethical approval for this study was received from
university ethic board (issue number 2022/2139). Study design
and all procedure were done according to Helsinki Declaration.

RESULTS

Twenty-eight female and eighteen male TDT patients
[mean age 32.5+7.3 years; range 15 - 47 years] were enrolled
into study. The mean disease duration was 30.5+7.2 years.
The median age of diagnosis was 9 months. The median age
of starting regular transfusion was 12 months. The 67% of
patients had splenectomy. Two of every three patients (65%)
had endocrine complications (Table 1).

The SOC score of patient was 8.8 £ 1.3 (median 9). The
SRP score was 4.6 + 0.5 and ORQ score was 4.7 + 0.4. None
of patients showed hyposmia symptoms according to self-
reported questionnaire (Table 2).

According to HAD (Hospital Anxiety and Depression Scale)
results, the mean anxiety score was 7.6 + 4.1 and when cut-
off level 10 taken into account, 22% of patients showed
anxiety symptoms. The mean depression score was 8.1 *
4.1 and according to cut-off level of 7 score, 65% of patients
demonstrated depression symptoms (Table 3).

There was negative significant correlation between
subjective olfactory capability scale and depression and
anxiety scores (p=0.02, r=-0.33; p=0.02, r=-0.34, respectively)
(Table 4). The SOC score was significantly decreased among
patients with depression signs compared to patients without
depression signs (8.5 + 1.5 vs 9.3 + 0.8; p=0.01). The SRP score
was significantly diminished in patients with depression
symptoms compared to in patients without depression
symptoms (4.5 + 0.6 vs 4.8 + 0.3, p=0.04). The ORQ score was
also significantly decreased in patients with depression signs
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Table 1.
participants

Sociodemographic and clinical

data of

Characteristics

Study Group (n=46)

Table 2. The assessment of self-reported olfactory
functioning and olfaction related quality of life (ASOF)
questionnaire results

Gender
Male
Female
Age
mean = SD years
(median; min-max)
Disease Duration
mean = SD years
(median; min-max)
Age of Diagnosis
mean = SD month
(median; min-max)

18 (%40)
28 (%60)

325+7.
(31.5; 15

305 7.
(30.5; 15

19.5+26.
(9; 2-120

Age of starting Regular Transfusion

mean = SD month

(median; min-max)
Chelation Type

DFO

DFP

Combination

DFX-Ef

DFX-Tb
Splenectomy

Yes

No
Ferritin Level

mean = SD ng/mL

(median; min-max)
Pre-Transfusion Hgb

mean = SD

(median)
Transfusion Interval

Every two weeks

Every three weeks

Every four weeks
Endocrine Complications

23.2+32.
(12; 4-15

1(%2)
5(%13)
4 (%10)
12 (%29)
19 (%46)

31 (%67)
15 (%33)

3
-47)

2
-44)

8
)

1
6)

1559.6+£1308.2
(1200; 250-5600)

8.6x1.1
(8.6)

5(%11)
33 (%72)
8 (%17)

(n=30; %65)

Osteoporosis 19 (%41)
Hypogonadism 10 (%21)
Diabetes 8 (%20)
Hypothyroidism 4 (%9)
SD: standard deviation; DFO: Deferoxamine; DFP: Deferiprone; DFX:

deferasirox

Characteristics Results
(n=46)

Subjective Olfactory 8.8+1.3

Capability scale (SOCQ)

(mean = SD)

Self-Reported capability 4.6 + 0.5

of Perceiving specific odors

scale (SRP) (mean + SD)

Olfactory-Related Quality of 4.7 +0.4

life scale (ORQ) (mean + SD)

SD: standard deviation

Table 3. The Hospital Anxiety and Depression scale
(HAD) results of participants

Characteristics Results

Anxiety Score (mean %= SD) 7.6 £4.1
Anxiety Ratio (mean = SD) %22
Depression Score (mean = SD) 8.1 £ 4.1
Depression Ratio (mean + SD) %65

SD: standard deviation

Table 4. The correlation between subjective olfactory
capability scale and depression and anxiety scores of
participants

Characteristics

Subjective Olfactory
Capacity

Anxiety Score (7.6 = 4.1)
Depression Score (8.1 £ 4.1)

r=-0.34, p=0.02
r=-0.33, p=0.02

Table 5. Olfactory function results of participants according to psychological symptoms

Characteristics SOoC SRP ORQ
Depression p=0.01 p=0.04 p=0.02
(mean £ SD) (mean £ SD) (mean £ SD)

With 85%+1.5 45+ 0.6 4.6 +0.5
Without 9.3+0.8 48 +0.3 49 +0.2

Anxiety p=0.05 p=0.30 p=0.27
With 79+1.7 4.4 +0.7 4.4 +0.7
Without 9.0 £ 1.1 47 +0.4 4.7 +£0.3

Higher scores indicate better results; SOC: Subjective Olfactory Capability scale; SRP: Self-Reported capability of Perceiving specific odors scale; ORQ: Olfactory-

Related Quality of life scale
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Table 6. Olfactory function results of participants according to psychological symptom groups

Characteristics

Depression + Anxiety Group

Neither Depression Either Depression Both Depression p value

nor Anxiety or Anxiety and Anxiety

Mean Mean Mean
SOC 9,3+£0.9 89+1.2 7,6 £1.7 0.01
SRP 4,8+0.3 4,6 £0.5 4,4+0.8 0.13
ORQ 4,9+0.2 4,7+0.4 4,4+0.8 0.08

SOC: Subjective Olfactory Capability scale; SRP: Self-Reported capability of Perceiving specific odors scale; ORQ: Olfactory-Related Quality of life scale

compared to in patients without depression symptoms (4.6 £
0.5vs 4.9 +0.2; p=0.02) (Table 5).

The mean SOC score was significantly decreased in patients
with anxiety symptoms in comparison to in patients without
anxiety symptoms (7.9 £ 1.7 vs 9.0 £ 1.1, p=0.05). The mean
SRP score was 4.7+ 0.4 in patients without anxiety symptoms
and 4.4 £ 0.7 in patients with anxiety symptoms (p=0.30). The
mean ORQ score was 4.7 + 0.3 among patients without anxiety
symptoms and 4.4 £+ 0.7 in patients with anxiety symptoms
(p=0.27) (Table 5).

There were 9 patients (20%) who showed both depression
and anxiety symptoms and 15 patients (33%) who showed no
depression or anxiety symptoms. SOC scores were gradually
decreased from neither depression nor anxiety group towards
both depression and anxiety group (p=0.01) (Table 6).

Olfactory function capability didn’t significantly differ
among patients with or without endocrine complications
(9.1 w/o and 8.6 w; p=0.21). However, disease duration was
associated with lower olfactory capability (r=-0.28, p=0.05).

Interestingly, patients using DFX only showed better
olfactory capability compared to patients using other chelator
(DFP, DFO and combination) (9.3 vs 7.5; p<0.01). Patients using
DFX effervescing tablet showed tendency to have higher SRP
score (specific odor capability) compared to patients using
DFX film tablet (4.9 vs 4.6; p=0.09).

There was no relation between serum ferritin level, pre-
transfusion level, splenectomy status and gender with olfactory
capability.

DISCUSSION

In this study, we evaluated the relationship between
subjective olfactory capacity and olfactory quality of life
with depression and anxiety symptoms in patients with TDT.
We found that a significant proportion of patients showed
symptoms of depression. On the other hand, there was a very
tight correlation between olfactory capacity and psychological
symptoms (p=0.02, r=-0.33). Patients with both depression and
anxiety symptoms had the lowest olfactory capacity. Olfactory
quality of life was significantly reduced in patients with
symptoms of depression. Chelation type was also associated
with olfactory capacity.

Objective olfactory dysfunction was shown in patients with
transfusion dependent thalassemia (6). Furthermore, olfactory
impairment has been associated with difficulties in physical
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activities, limitations in daily life and impaired sense of general
well-being. Therefore, the function of the olfactory system is
closely linked to overall health.

Quality of life is one of main concern in thalassemia
patients. Children with thalassemia showed lower quality
of life in domains of physical, social, emotional and school
(14,15). Another study also demonstrated lower quality
of life in children with transfusion dependent thalassemia
(16). A comprehensive study including both children and
adult patients with thalassemia showed that children with
thalassemia had lower quality of life compared to adults (17).
Another study indicated that high ferritin level was negative
predictor of quality of life in children (18).

Depression and anxiety are another main concern in
thalassemia patients. Psychological symptoms are reported
highly in chronic disorders and in thalassemia as well. Zolaly et
al. (19) showed 60% depression rate and 50% anxiety rate in TDT
patients. Adib-Hajbaghery et al. (20) also revealed high rate of
depression and anxiety (60%). Maheri et al. (21) demonstrated
lower depression (20%) and anxiety (25%) symptoms. Another
study from Turkey (22) showed similar results (20% depression
and 40% anxiety). Mohamadian et al. (23) emphasized the
effect of behavioral therapy on depression and anxiety in their
randomized trial.

Sense of smell is shown to be associated with quality of life
and depression symptoms (8). Formerly, a tight connection
between olfactory dysfunction and depression was shown
in literature (24,25). Olfactory related quality of life disturbed
in patients with olfactory dysfunction. On the other hand, it
has been considered as a predictor of depressive symptoms
in patients (8). In our study, we also showed a very close
association between depression and anxiety symptoms with
olfactory related quality of life. Moreover, olfactory capacity
significantly decreased in patients showing depression and
anxiety symptoms.

Limitation; The cross-sectional design of the study does
not allow to conclude that odor-related quality of life may be a
predictor of depressive symptoms in patients with thalassemia.
Furthermore, the limited number of participants is also an
important limitation. Another limitation is that the subjective
test was not supported by an objective odor test. However,
large prospective cohort studies investigating the cause-and-
effect relationship between olfactory capacity, odor-related
quality of life and psychological symptoms are needed to
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clarify this point. The strength of this study is that we used
standardized tests and questionnaires to assess psychological
testing and olfactory quality of life.

CONCLUSION

This study demonstrated the relationship between olfactory
function-related quality of life and psychological symptoms
in patients with TDT. Although patients' subjective reports
showed that olfactory capacity and olfactory-related quality
of life were not affected, patients with depressive symptoms
showed decreased olfactory function-related quality of life.
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Serum Elebela Levels in Pulmonary Embolism

Akut Pulmoner Embolide Serum Elebela Diizeyleri
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OZET

Amag: Akut pulmoner emboli sik karsilasilan ve yiksek mortaliteye sahip bir pulmoner vaskiler hastalik olup tanisi icin gelistirilmis spesifik bir biyobelirte¢ hentiz
bulunmamaktadir. Calismamizda akut pulmoner emboli tanisi alan hastalarin basvuru anindaki serum Elabela diizeylerini incelemeyi, oksidatif stres duzeyleri ile
Elabela duzeylerinin iliskisini ve Elabela’'nin tanisal degerini arastirmayi amacladik.

Geregler ve Yontem: Calismaya 41 akut pulmoner emboli hastasi ve kontrol grubu icin 37 saglikli birey dahil edildi. Tim katilimcilarin serumlarindan Elabela, Total
Antioksidan ve Oksidan Kapasite dlzeyleri 6lcllerek sonuclar karsilastirildi.

Bulgular: Akut pulmoner emboli hastalarinda kontrollere kiyasla Elabela dlzeyleri anlamli derecede duslk, total oksidan kapasite, total antioksidan kapasite ve
oksidatif stres indeksi degerleri anlamli derecede yuksekti. Elabela seviyeleri total oksidan kapasite ve oksidatif stres indeksi ile anlamli korelasyon gdsterdi. Elabela
seviyeleri D-Dimer, Troponin | degerleri arasinda korelasyon yoktu. Elabela icin yapilan ROC egrisi analizinde % 75,7 duyarlilik ve % 90,2 6zgtllik ile akut pulmoner
emboli tanisi i¢in gerekli seviye 220,18 ng /L idi. Egri altindaki alan 0,82 ve % 95 Cl 0,72-0,94 idi (p<0,001).

Sonug: Bu calismada akut pulmoner emboli hastalarinda Elabela diizeylerinin azaldigini gosterdik. Ayrica total oksidan kapasite ile serum Elabela seviyeleri arasinda
negatif bir korelasyon gozlemledik. Yapilan calismalarin sonucunda Elabela-apelin/APJ sistemi ile trombosit agregasyonu ve aterotromboz arasindaki iliski halen
belirsizdir. Bu yolagin netlesmesiyle Elabela'nin insanlarda akut pulmoner emboli icin tanisal biyobelirte¢ ve terapotik ajan olarak roliinu belirlenmesine imkan
saglanacaktir. Bunun icin daha biiylk ve daha kapsamli calismalara ihtiyag¢ vardir. Klinik taniya katki saglamasi durumunda serum Elabela 6l¢ctimi hasta acisindan daha
kolay, daha hizli ve daha az invaziv olabilir.

Anahtar Kelimeler: Pulmoner emboli, elabela, oksidatif stress

ABSTRACT

Objective: Acute pulmonary embolism is a common pulmonary vascular disease with high mortality, and there is no specific biomarker developed for its diagnosis
yet. In our study, we aimed to examine the serum Elabela levels at the time of admission in patients diagnosed with acute pulmonary embolism and the relationship
between oxidative stress and Elabela, and the diagnostic value of Elabela.

Materials and Method: Forty-one acute pulmonary embolism patients and thirty-seven healthy individuals for the control group were included in the study. Elabela,
Total Antioxidant and Oxidant Capacity levels were measured from the serums of all participants and the results were compared.

Results: Elabela levels were significantly lower, total oxidant and antioxidant capacity and oxidative stress index values were significantly higher in acute pulmonary
embolism patients compared to controls. Elabela levels showed a significant correlation with total oxidant capacity and oxidative stress index. There was no correlation
between Elabela and D-Dimer and Troponin | values. In the ROC curve analysis for Elabela, the level required for the diagnosis was 220.18 ng /L with a sensitivity of
75.7% and a specificity of 90.2%. The area under the curve was 0.82 and 95% Cl was 0.72-0.94 (p<0.001).

Conclusion: In this study, we showed that Elabela levels were reduced in patients with acute pulmonary embolism. We also observed a negative correlation between
total oxidant capacity and serum Elabela levels. As a result of the studies, the relationship between the Elabela-apelin/APJ system and platelet aggregation and
atherothrombosis is still unclear. The clarification of this pathway will allow the determination of the role of Elabela as a diagnostic biomarker and therapeutic agent
for acute pulmonary embolism. For this, larger and more comprehensive studies are needed. Serum Elabela measurement may be easier, quicker and less invasive for
the patient if it contributes to clinical diagnosis.

Keywords: Pulmonary embolism, elabela, oxidative stress
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INTRODUCTION

Acute pulmonary embolism (APE), together with deep
vein thrombosis, is the clinical manifestation of venous
thromboembolism (1). APE is the third most common acute
cardiovascular condition (2) and its prevalence is increasing
over time (3). Currently, APE diagnosis is primarily based on the
combination of blood tests and imaging analyses. Although
the D-dimer test, which has a high false-positive rate, is a good
option to "exclude" APE, it is not good in terms of "diagnosis".
Although computed tomography pulmonary angiography
is reported as the 'gold standard, it is not suitable for regular
clinical screening. Its use is limited in patients with renal failure
and hypersensitivity to iodine-containing contrast agents (4-
6). Therefore, other non-invasive, easy-to-detect and reliable
biomarkers are still needed for the diagnosis of APE.

Apelin and Elabela are two peptide ligands for a class
A G-protein coupled receptor called the apelin receptor
(AR/APJ/APLNR). These ligands function by binding to this
receptor, known as the apelinergic system (Apelin/APJ system).
Binding of both endogenous peptides to APJ results in similar
physiological effects (7,8). Elabela has been found to localize
in adult endothelium, human stem cells, and kidneys (9).
Several studies have also shown that Elabela is associated with
vasodilation, myocardial contractility, and pulmonary arterial
hypertension in animal models (10-12). Apelin and Elabela are
known to have protective effects on the cardiovascular system.
In human and animal models, Elabela administration has been
shown to cause systemic vasodilation, resulting in a significant
decrease in blood pressure (12,13). Elabela is thought to have
this effect by blocking the renin-angiotensin-aldosterone
system via the APJ receptor, which is 31% structurally similar to
the angiotensin Il type 1 receptor (10). Yavuz et al. have shown
that Elabela levels are reduced in patients with total coronary
occlusion and that there is a positive correlation between
coronary collateral development and serum Elabela levels (14).

Studies have found that the Elabela-apelin/APJ system
plays an important role in thrombosis-related diseases such as
atherosclerosis, myocardial infarction, and cerebral infarction.
However, there is no study investigating serum Elabela levels
in APE patients with thrombosis as the pathological basis.
Therefore, we aimed to investigate the difference between
serum Elabela levels in healthy individuals and APE patients,
whether Elabela can be a biomarker in the diagnosis of APE,
and the relationship between serum Elabela levels and
oxidative status.

MATERIALS AND METHOD
Patient Selection and Data Collection

This study was planned prospectively between July 2021
and January 2023. The study included 41 patients who were
admitted tothe chestdiseases clinic of a tertiary referral hospital
with the diagnosis of APE and 37 healthy individuals who met
the exclusion criteria and did not have APE. The diagnosis of
APE was confirmed by Computed tomography pulmonary
angiography. In the study; congenital cardiomyopathy, severe
heart valve disease, chronic liver disease, chronic kidney
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disease (GFR <60 ml/kg/min), thyroid dysfunction, atrial
fibrillation, acute coronary syndrome, malignancy, active
infection, autoimmune diseases, rheumatological diseases
<18 and = 85 years of age patients were accepted as exclusion
criteria.

Acele et al. (15) found a difference in Elabela levels between
patients with complete AV block and healthy individuals in a
study they conducted on patients with complete AV block.
In the power analysis conducted based on this study, the
test power was 0.95 and the error was accepted as 0.05, and
the sample size in terms of Elabela levels should include at
least 8 patients for each group. The local ethics committee
(Kahramanmaras Siitcii imam University Non-Interventional
Clinical Research Ethics Committee, 03.02.2021/86) approved
the study protocol implemented in accordance with the
principles set out in the Declaration of Helsinki. All subjects
signed written informed consent before starting the study.

Demographic data were recorded. Heart rate and systolic
and diastolic blood pressure were measured. The remaining
serums from the blood samples taken for routine tests from
individuals in the control group and patients diagnosed with
APE before starting the treatment were separated for the
study. The separated serum samples were frozen at -80 °C until
analysis. D-Dimer, one of the routine laboratory parameters;
Cobas 8000 c702 (Roche Diagnostic, Germany) autoanalyzer
and Troponin | was analyzed by Radiometer Aqt 90 (Bronshoj,
Denmark).

Elabela Measurement

Elabela serum levels were determined using a commercial
enzyme-linked immunosorbent assay (ELISA) kit (Catolog No:
NE010733101, NEPENTHE) with an automatic ELISA reader
(Thermo Scientific, FINLAND) and a computer program (Scanlt
for Multiscan FC 2.5.1) in accordance with the manufacturer's
instructions. Sensitivity: 3.47 pg/L and assay range: 7 ng/L
- 1500 ng/L. Intra-assay %CV was <8%, Inter-assay %CV was
<10%. Results were determined as ng/L.

TOS, TAS Measurement

Total oxidant capacity: TOS levels were determined
spectrophotometrically using Rel Assay commercial kits (Rel
Assay Kit Diagnostics, Turkey). H,0, was used as calibrator.
Results were expressed as mol H,O, equivalent/L.

Total antioxidant capacity: TAS levels were measured
spectrophotometrically using Rel Assay commercial kits (Rel
Assay Kit Diagnostics, Turkey). Trolox, a water-soluble vitamin
E analog, was used as a calibrator. Results were expressed as
mmol Trolox equivalent/L. Oxidative stress index (OSI) was
calculated by dividing total oxidant capacity (TOS) by total
antioxidant capacity (TAS) (16).

Statistical Analysis

Statistical analyses were performed using SPSS vn 22
program (IBM SPSS for Windows version 22, IBM Corporation,
Armonk, NY, USA). Kolmogorov-Smirnov test was used to assess
the conformity of the data to normal distribution. Independent
T test was used for groups with normal distribution and
Mann-Whitney U test was used for groups with non-normal
distribution. Independent Chi-Square Test was used for age
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and gender comparisons of the groups. Correlations between
variables were evaluated with Spearman Correlation test.
Diagnostic decision-making properties of elabela levels in
predicting the disease were analyzed with ROC curve analysis.
Descriptive variables were expressed as median (minimum-
maximum) and meanzstandard deviation, categorical data as
percentage. P<0.05 was used for statistical significance.

RESULTS

The demographic characteristics of the acute pulmonary
embolism and control groups are given in Table 1. The patient
group in the study consisted of an older population, with the
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Figure 1. Levels of Correlation Between Study Groups
Error bars indicate standard deviation.

Table 1. Demographic findings of the study population

mean age of the APE patient group being 59.17 and the mean
age of the control group being 36.94. There was no significant
difference between the groups in terms of gender. Elabela
levels were significantly lower, and TOS, TAS and OSI values
were significantly higher in APE patients compared to controls
(p value <0.001; <0.001; 0.47; <0.001, respectively) (Table 2)
(Figure 1).

Elabela levels showed significant correlation with TOS and
OSI (r= -0.423, r= -0.414; p= <0.001, respectively). There was
no correlation between serum Elabela levels and D-Dimer,
Troponin | values in APE patients. (Table 3) Serum D-Dimer
levels in APE patients were 10.6+12.42 and Troponin | levels

ROC Curve

B
0.8 .

o
o
'l

Sensitivity

0.4

T T T
[:1:] [ o4 08 a8 10

1 - Specificity

Figure 2. ROC Curve for Elabela in Acute Pulmonary
Embolism (Area under the curve: 0.82)

Patient Group (n= 41) Control Group (n=37) p Value

Gender
(F/M) 14/27 11/26 0.676¥
Age
(meanzxstandard deviation) 59.17+£16.47 39.95+8,84 <0.001™
Smoking
(smoker/non-smoker) 11/30 16/21 0.128¥
*:indicates statistical significance ¥:Independent Chi-Square Test, a: Independent T Test
Table 2. Laboratory findings of the study population

Patient (n= 41) Control (n=37) p Value
Elabela (ng/L) 136.07 473.35 <0.001"
[median] Q1=124.89 Q3=166.95 Q1=189.25 Q3=921.64
TOS (umol H,0,eq/L) 41.45 5,91
[median] Q1=14.56 Q3=65.55 Q1=3.02 Q3=8.94 <0.0017#
TAS (umol Trolox eq/L) 1.20 1.11
[median] Q1=1.015 Q3=1.56 Q1=0.995 Q3=1.185 0.047°#
OSI (unitless) 32.87 5,14
[median] Q1=13.64 Q3=49.85 Q1=2.81 Q3=8.14 <0.0017#

TOS; Total Oxidant Status, TAS; Total Antioxidant Status, OSI; OSI; Oxidative Stress Index *: indicates statistical significance ¥: Independent Chi-Square Test, a:

Independent T Test, B: Mann-Whitney U Test
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Table 3. Correlation of plasma Elabela levels with clinical and laboratory parameters

Correlation Correlation Coefficient (r Value) Level
Elabela-TAS -0.056

Elabela-TOS -0.423* moderate
Elabela-OSlI -0.414* moderate
Elabela-D-Dimer -0.056

Elabela-Troponin 0.098

Elabela-CRP 0.099

Elabela-Age -0.449* moderate
Elabela-SystolicTA 0.057

Elabela-DiastolicTA 0.041

Elabela-Pulse 0.042

TOS; Total Oxidant Status, TAS; Total Antioxidant Status, OSI; OSI; Oxidative Stress Index *p <0.001 indicates statistical significance

were 0.28+0.42. In the ROC curve analysis for Elabela, the
level required for APE diagnosis was 220.18 ng /L with 75.7%
sensitivity and 90.2% specificity. The area under the curve was
0.82 and 95% Cl was 0.72-0.94 (p<0.001) (Figure 2).

DISCUSSION

This study is the first to investigate serum Elabela levels
in APE patients. The results of the study showed that serum
Elabela levels were decreased in APE patients compared to
healthy volunteers. In addition, TOS and OSI, which indicate
total oxidative stress, were higher in APE patients and showed
a negative correlation with serum Elabela levels.

In 1993, O'Dowd and colleagues identified a gene that they
named APJ, which has an identity similar to the angiotensin
Il type 1 receptor (17). Later, in 1998, a new ligand, apelin,
was discovered by Tatemoto and colleagues, which binds
to this G protein-coupled receptor APJ (18). In the following
years, other ligands such as Elabela and Tollder, which bind to
APJ, were discovered and various physiological effects were
investigated (19). Studies on the effects of apelin and Elabela
on the cardiovascular system showed that they: i) contribute
to the formation of the heart and angiogenesis during the
embryogenic period; ii) have inotropic effects; iii) cause
vasodilation in both the systemic and pulmonary vascular
systems; iv) cause a decrease or slowing down of diseases that
lead to cardiac hypertrophy and fibrosis; v) reduce peripheral
vascular disease; and vi) they have shown to improve the
clinical picture of heart failure and myocardial infarction (10).
Therefore, it is thought that this could be a treatment method
due to all these positive and cardiovascular protective effects
(20).

Impaired endothelial function is associated with
atherosclerosis. Elabela is mainly detected in fibroblasts and
intact endothelial cells in the heart (21). Therefore, Elabela
production decreases in impaired endothelial function. The
low Elabela levels measured in the APE group in our study can
be explained by the presence of impaired endothelial function.
Yavuz et al. found low serum Elabela levels in chronic total
occlusion patients with stable angina pectoris and associated
them with impaired endothelial functions and impaired
angiogenesis (14). In a study conducted in children with
pulmonary stenosis, it was observed that serum Elabela levels
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were negatively correlated with the severity of pulmonary
stenosis and that serum Elabela levels increased on the 3rd
day after surgery in these children. In this study, it was stated
that Elabela indicated right ventricular afterload (22). Human
and mouse platelets express apelin and its receptor APJ.
Apelin directly contributes to thrombin-mediated signaling
pathways and platelet activation, secretion, and aggregation,
but is ineffective against ADP- and thromboxane A2-mediated
pathways. In an animal experiment, IV apelin given to rats was
shown to cause excessive bleeding and prevent thrombosis.
This study emphasized that apelin and/or APJ agonists may
be potentially useful in antiplatelet therapies (23). Contrary to
these data, some studies have shown that Elabela and other
endogenous ligands such as apelin-12, -17, and -36 induce
platelet aggregation and thrombosis (24). Again, some studies
have detected high Elabela levels in Ml patients with underlying
thrombosis (25). In a study conducted in rats, apelin was shown
to improve cardiac dysfunction after myocardial ischemic
reperfusion injury by suppressing myocardial apoptosis and
resisting oxidative effects through APJ receptor activation (26).
A study reported that endogenous apelin in the pulmonary
artery wall had no significant role in regulating pulmonary
vascular tone in the acute phase of APE (27). In another study,
no significant change was observed in the endogenous apelin
level in the pulmonary artery wall in the early phase of APE,
while an increase in apelin expression was observed in the
bronchial epithelium (28). The levels of apelin 13, an adipokine
that stimulates the APJ system like elabela, were examined in
patients with pulmonary embolism, and higher apelin levels
were detected in the patients compared to the healthy control
group (29). In other words, there is no consensus on whether
members of the APJ system such as elabela and apelin increase
or decrease in either pulmonary embolism or other diseases.
In the study conducted by Kavakli et al., they found TOS and
OSl values high in APE patients, but no significant difference
was found in TAS values (30). The results of our study also
supported this study. The negative correlation between TOS
and serum Elabela levels indicates that Elabela levels decrease
further with increasing oxidative load in patients, suggesting
that this situation affects the pathogenesis of the disease.

In conclusion; in this study, we showed that Elabela levels
are decreased in APE patients. We also observed a negative
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correlation between total oxidant capacity and serum Elabela
levels. As a result of the studies, the relationship between
Elabela-apelin/APJ system and platelet aggregation and
atherothrombosis is still unclear. Clarification of this pathway
will allow the determination of the role of Elabela as a diagnostic
biomarker and therapeutic agent for APE in humans. Larger
and more comprehensive studies are needed for this. Serum
Elabela measurement may be easier, faster and less invasive for
the patient if it contributes to clinical diagnosis.
Limitations

This study has some limitations. First, the sample size
was relatively small. The other is that since the ages of the
individuals in the control and patient groups were different,
it was not clear whether the measured parameters varied
depending on age.
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The Evaluation of Nasal Polyps in Terms of Smoking, Proliferative
Processes, and Inflammation: Cross-Sectional Study

Nazal Poliplerin Sigara icimi, Proliferatif Stirec ve Enflamasyon Acisindan
Degerlendirilmesi: Kesitsel Calisma

® Ethem Omeroglu’,® Ayse Nur Ugur Kilinc',@® Zeynep Bayramoglu? @®Yasar Unlu’

'Konya City Hospital, Pathology, Konya, Tirkiye
2Dokuz Eylul University, Pathology, izmir, Turkiye

OZET

Amag: Bu calismada Turk toplumunda Nazal poliplerin (NP) sigara icimi, proliferatif stirecler ve enflamasyon ile iliskisini histopatolojik ve klinik parametreler
dogrultusunda detayl bir sekilde degerlendirmeyi amacladik.

Gerecler ve Yontem: Mart-Agustos 2021 tarihleri arasinda hastanemizde endoskopik sinlis cerrahisi yapilan 36’si erkek, 19’u kadin toplam 55 nazal polip hastasinin
patolojik materyalleri incelendi. Hematoksilin ve Eozin (H&E) boyama ile histolojik alt tipler skuam6z metaplazi, epiteliyal hiperplazi gibi histolojik degisikliklerin
degerlendirilmesi yapildi. Ayrica eozinofil, nétrofil, lenfosit oranlari ve yogunlugu gibi cesitli inflamatuar durumlari degerlendirildi. Bununla birlikte, dokularda
sigara icimi ile ilgili gelisebilecek proliferatif degisiklikler immiinohistokimya (iHK) yéntemi ile Ki-67 ve p53 boyama degerlendirmeleri yapilarak arastirildi. Hastane
sisteminden elde edilen klinik bilgiler, laboratuvar sonuclari ve Lund-Mackay siniflamasi verileri dahil edildi. Calismada R 4.2.2 programi kullanilarak Ki-Kare ve
Fisher testleri ile T-testi analizleri gerceklestirildi.

Bulgular: Hastalarin yas ortalamasi 37,22+16.96'dir. Bunlardan 34'l (61,82%) sigara icmezken, 21'i (38,18%) sigara icmekteydi. Sonuclarimizda sigara icenlerde ve
Lund-Mackay siniflamasi puani yliksek olanlarda eozinofilik infiltrasyon ile anlamli bir iliski gésterdi (p<0.05). Ayrica, Lund-Mackay puani yiiksek olanlarda
eozinofilik ve lenfoplazmositik inflamasyon turleri ile de anlamli korelasyon saptandi (p<0.05). Nazal poliplerde skuam6z metaplazinin bulunmasi ile Ki-67 ve p53
immunhistokimyasal boyanma skorlari arasinda anlamli iliski bulunurken, epiteliyal hiperplazi ile bu degerler arasinda iliski bulunmadi.

Sonug: Calismamizda nazal polip hastalarinda sigara icimi ile Lund-Mackay siniflamasi sonuclari, inflamasyon tipi ve eozinofilik inflamasyon arasinda iliskiyi
gosterdik. Ayrica, proliferatif belirtecler olan Ki-67 ve p53 bulgulari ile metaplazik degisiklikler ve epitel hiperplazi gelisimi arasinda korelasyon tespit edildi. Tlrk
toplumunda NP'lerdeki eozinofilik inflamasyon dereceleri Asya ve Avrupa toplumlari arasinda bir noktada oldugu sonucuna varildi.

Anahtar Kelimeler: Nazal polip, proliferatif slirec, sigara icimi, Ki-67, p53

ABSTRACT

Objective: This study aimed to evaluate the relationship between nasal polyps (NP) in the Turkish population and smoking, proliferative processes, and
inflammation, based on histopathological and clinical parameters.

Materials and Methods: Nasal polyp materials from 36 male and 19 female patients who underwent endoscopic sinus surgery at our hospital between March and
August 2021 were examined. Histological changes, such as histological subtypes, squamous metaplasia, and epithelial hyperplasia, were evaluated using
Hematoxylin and Eosin (H&E) staining. Various inflammatory conditions, such as the proportions and density of eosinophils, neutrophils, and lymphocytes, were
also assessed. Furthermore, proliferative changes in tissues related to smoking were investigated using immunohistochemistry (IHC) using Ki-67 and p53 data.
Clinical information obtained from the hospital system, laboratory results, and Lund-Mackay classification data were included. In the study, Chi-square and Fisher's
tests, as well as t-test analyses, were performed using the R 4.2.2 program.

Results: Thirty-four (61.82%) of the patients were non-smokers, while 21 (38.18%) were smokers. Our results showed a significant association between
eosinophilic infiltration in smokers and those with high Lund-Mackay classification scores (p<0.05). Furthermore, a significant association was found with
eosinophilic and lymphoplasmacytic inflammation types in those with high Lund-Mackay scores (p<0.05). While there was a significant association between the
presence of squamous metaplasia in nasal polyps and Ki-67 and p53 immunohistochemical staining scores, no association was found between these values and
epithelial hyperplasia. Conclusion: In our study, we demonstrated the relationship between smoking and Lund-Mackay classification results, inflammation type, and
eosinophilicinflammationin patients with nasal polyps. Additionally, an association was found between the proliferative markers Ki-67 and p53 and the
development of metaplastic changes and epithelial hyperplasia. It was concluded that the degree of eosinophilic inflammation in NPs in the Turkish population
appears to be intermediate between those of Asian and European populations.

Keywords: Inflammation, nasal polyp, proliferative processes, smoking, Ki-67, p53
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INTRODUCTION

Nasal polyps (NPs) are nonneoplastic, chronic inflammatory
growths in sinonasal tissues and are seen in 2-4% of the
population (1,2). In NPs, there are histological developments
in the form of epithelial proliferation, squamous metaplasia,
thickening of the basal membrane, inflammation, and vascular
and glandular proliferation (1,3). Genetic factors, anatomical
disorders, allergic inflammations, infections, mastocytosis,
and environmental factors play a role in the etiopathogenesis
of NPs under the headings of proliferative processes, and
infective-immunological and genetic conditions (4,5). NPs are
more common among males and adults due to the intensity of
smoking and higher exposure to occupational chemicals (6).
Recurrence is observed in 15-40% after polypectomy (7).

Smoking is an important environmental factor, and it has
been reported that NPs are more commonly seen in smokers
than non-smokers, respond less to surgery, and have a higher
recurrence rate (5,8). Smoking increases the aggravation
of eosinophilic inflammation and inflammatory responses,
decreases mucociliary clearance, and paves the way for
the formation of polyps (9-11). Proinflammatory mediators
and inflammatory cells may contribute to the formation of
polyps (12). Reducing immune resistance is also considered
to lead to NPs. Most individuals with NPs have an increased
level of immunoglobulin E (IgE) and reveal skin test positivity
against inhalant allergens (9). Potent regulatory molecules
are increased in NPs (13). Despite the prevalence of polyps,
sinonasal cancers account for less than 1% of all malignancies
(14). Malignancy development in inverted papillomas (IPs) is
10%, whereas it is very rare in NPs (15).

Fewer eosinophils have been shown to exist in the nasal
mucosa normally (16). The eosinophil activation contributes
to the formation and development of polyps. Eosinophils have
also been demonstrated to be effective on CD-3-positive cells
(17).T lymphocytes are involved in the pathogenesis of diffuse
and chronic rhinosinusitis. In polyps, polymorphonuclear
neutrophils (PMNs) also participate in inflammation at various
rates. It is known that eosinophilic chronic rhinosinusitis with
NPs (CRSwWNP) responds well to steroid therapy, but non-
eosinophilic cases are resistant to the therapy with steroids
(12). In addition, nasal polyps refractory to more than eight
weeks of appropriate local therapy or more than two courses of
systemic steroid therapy are the most acceptable indication for
surgery. Furthermore, biologics (i.e., Dupilumab, Benralizumab,
Omalizumab, and Mepolizumab) are a treatment option in
patients who do not respond to topical medical therapy or
cannot tolerate surgery (18).

Epithelial hyperplasia, squamous metaplasia, and
hyperplasia of goblet cells are witnessed as remodeling in
the sinonasal mucosal epithelium (1). Smoking leads to more
squamous metaplasia than airways (5). A tumor suppressor
protein, p53, plays a key role in maintaining the integrity
of the genetic code by screening for likely mutations and is
responsible for repairing the damaged DNA and inducing
apoptosis of mutated cells (12,19). On the other hand, Ki-67 is
a proliferation marker and generally increases inflammation
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and carcinogenic processes (20). About 3800 chemical and
carcinogenic substances have been detected in cigarette
smoke (21).

In our study, we aimed to evaluate NPs in terms of smoking,
proliferation processes, and inflammation in the Turkish
population. In this context, we immunohistochemically
investigated in detail the histological subtypes, types, and
grades of inflammation, eosinophil inflammation grading,
formation of eosinophilic aggregates, PMNs, and lymphocyte
infiltration through the staining of Ki-67 and p53.

MATERIAL AND METHODS
Design and ethical approval

Approval was obtained from the Ethics Committee of
Hamidiye Health Sciences University (Date and number:
02/19/2021-2021/7). Informed consent was also obtained
from the participants. All procedures in this study adhered to
the ethical standards of the institutional and national research
committees and conformed to the principles of the Declaration
of Helsinki and its later amendments.

Patients and samples

In our study, 55 patients (36 males and 19 females)
undergoing endoscopic sinus surgery between March and
August 2021 were evaluated at Konya City Hospital, University
of Health Sciences, Konya, Turkiye.

The study plan was applied to the patients who applied to
our hospital with complaints of nasal polyps and underwent
surgery. Patients with unavailable demographic data or without
adequate pathologic specimens were excluded from the
study Demographic data (age and gender), hemogram values
including eosinophil (%), polymorphonuclear neutrophils (%),
lymphocyte (%), monocyte (%), basophil (%), Red blood cell
(M/Ul), Hemoglobin (g/Dl), hematocrit (%), MCV (fL), MCH (pg),
MCHC (g/dl) values and smoking status( smoking history or
not) were obtained from data from the hospital. All patients
were evaluated with the Lund-Mackay classification (22).

While 23 (41.81%) of the patients were <35 years old, 32
(58.18%) were > 35 years old. Of the smokers, 10 (47.62 9%)
smoked for more than 20 years, 8 (38.09%) smoked for less
than 5 years, and the remaining 3 (14.29%) smoked for 5-20
pack-years.

IHC and H&E staining

Thetissues of NPs were prepared by cutting 4-5 micron-thick
sections for the hematoxylin-eosin and immunohistochemistry
(IHQ) studies. Anti-Ki-67 and anti-p53 were stained according
to protocols. Anti-Ki-67 antibody for immunohistochemistry
(Mouse monoclonal, Biogenex, The Hague, The Netherlands),
Anti-p53 (Mouse monoclonal, Zeta, Sierra Madre, CA, USA.

To grade eosinophils and PMNs, the counts were classified
as Grade 0 (GO) if the count was 0, G1 between 1-2, G2
between 3-10, G3 between 11-30, and G4 if the count was
>30 in 5 high-power fields (HPF). Even so, the eosinophil
infiltration in tissues was evaluated as <10% and >10% of the
inflammation. While the histological types were also grouped
as edematous, fibroinflammatory, angioectatic, and glandular,
the types of inflammation were grouped as lymphocytic,
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lymphoplasmacytic, and eosinophilic. In terms of stromal
degeneration and fibrosis, the severity of inflammation was
evaluated as mild (1), moderate (2), and severe (3). Also, the
presence of eosinophilic aggregates, lymphocyte infiltration,
squamous metaplasia, epithelial hyperplasia, and goblet cells
was evaluated with the presence and absence (0/1). For Ki-67
and p53, no staining was considered as GO, between 1-25 cells
as G1, between 25-50 cells as G2, and >50 cells were evaluated
as G3. Preliminary evaluation was made regarding the presence
and intensity of staining in preparations stained with Ki-67 and
p53 of the cases at x20 magnification. Then, epithelial cells,
which were considered positive for nuclear staining, were
counted in all areas at x40 magnification. Absence of staining
in all areas was evaluated as GO, and according to the number
of positively stained cells, 1-25 cells were evaluated as G1, 25-
50 cells as G2, and >50 cells as G3.

Ulceration in the epithelium, infarction in the stroma,
hemorrhage, and cystic changes were evaluated as
degeneration. The presence of hyalinized connective tissue in
the stroma and fibrosis was evaluated with H&E. In 6 suspicious
cases, evaluation was performed using Masson Trichrome
(blue staining).

Lund-Mackay classification

In chronic rhinosinusitis, the Lund-Mackay classification
is used radiologically. The six subdivisions of the paranasal
sinuses, including the maxillary sinus, anterior ethmoid
sinuses, posterior ethmoid sinuses, sphenoid sinus, frontal
sinus, and osteomeatal complex, are divided into 12 regions
when evaluated as right and left. Mucosal inflammation or fluid
collection of the sinus is scored as (0) completely radiolucent,
(1) partially radiolucent, or (2) completely radiopaque. In
addition, mild mucosal thickening without fluid collection is
scored 0; mild mucosal thickening with fluid collection causing
a partial radiolucent appearance is scored 1; and moderate or
severe mucosal thickening without fluid collection causing a
partial radiolucent appearance without complete radiopaque
is scored 1. In addition, since the osteomeatal complex is a
difficult region to grade, it is scored as 0, no obstruction, and
2, obstruction. As a result of these evaluations, all sinuses
are completely radiolucent: 0; all sinuses are completely
radiopaque: 24, and a total bilateral Lund-Mackay score is
determined. Based on the Lund-Mackay scoring system,
patients with scores of 1-12 were categorized into the low-
score group (A), whereas those with scores of 13-22 were

categorized into the high-score group (B).
Statistical Method

Descriptive statistics were presented as mean + standard
deviation for quantitative variables and as frequency and
percentage for categorical variables. For comparisons between
categorical variables, Chi-Square or Fisher’s Exact Tests were
used as appropriate. For normally distributed numerical
variables, Student’s t-test or analysis of variance (ANOVA) was
applied. All analyses were performed using R software (version
4.2.2). A two-tailed p-value <0.05 was considered statistically
significant.

RESULTS

The average age range of the study population was
37.22+16.96 (ranging between 7- 77 years). Of 55 patients, 36
(65.45%) were males and 19 (34.55%) were females, and while
34 (61.82%) were non-smokers, 21 (38.18%) were smokers.
The package-years of smoking were 6.79+12.64 (ranging from
0 to 45 years). Histopathological evaluation of nasal polyps
revealed that the majority of cases were of the edematous
type (80%), followed by angioectatic (7.27%), glandular
(7.27%), and fibroinflammatory types (5.45%). Regarding
the type of inflammation, lymphoplasmacytic infiltration
was most common (54.55%), while eosinophilic (30.91%)
and lymphocytic inflammation (14.55%) were less frequent.
The severity of inflammation was predominantly moderate
(44.45%), with mild (30.91%) and severe inflammation (23.64%)
observed in fewer cases. Eosinophilic infiltration >10% was
present in 56.36% of the samples. According to the grading of
eosinophilicinflammation, Grade 3 was mostfrequent (25.45%),
followed by Grade 1 (23.64%), Grade 2 (16.36%), and Grade 0
(5.45%). Eosinophilic aggregates were detected in 52.73% of
cases. In addition, neutrophilic inflammation was identified
in 63.64% of specimens, while lymphoid aggregates were
less common (18.18%). Evaluation of other histopathological
parameters showed that macrophage counts <5 were more
frequent (60%) than >5 (40%). Epithelial hyperplasia was
observed in 36.36% of cases, mucosal ulceration in 58.18%, and
squamous metaplasia in 45.45%. Goblet cells were preserved
in most cases (78.18%), and subepithelial edema was identified
in 54.55%. Concerning stromal changes, stromal degeneration
was most commonly observed at Grade 2 (36.36%) and Grade
3 (34.55%), while Grade 1 (20%) and Grade 0 (9.09%) were less
frequent. Stromal fibrosis was predominantly absent or mild

Table 1. Findings related to smoking status and the Lund-Mackay classification

Smoking Status Sex Low (Group High (Group Total n (%) p-value1l
A:1-12) n (%) B: 13-22) n (%)
Non-Smoking Female 7(12.72) 11 (20.00) 18 (32.72)
Male 8 (14.54) 8 (14.54) 16 (29.08)
Total 15 (27.26) 19 (34.54) 34 (61.80) 0.9270
Smoking Female 0 (0.00) 1(1.81) 1(1.81)
Male 9 (16.36) 11 (20.00) 20 (36.36)
Total 9 (16.36) 12 (21.81) 21 (38.17)
Overall Total 24 (43.62) 31 (56.38) 55 (100.00)

Abbreviations: N, number; %, percent. 'Pearson’s Chi-squared test.
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Figure 1. Histological subtypes of nasal polyps: A-
Edematous, widespread edematous changes in the
stroma (stars), H&E x100; B- Angioectatic, vascular
structures with wide Ilumens between glands
(arrows), H&E x150; C- Glandular, increased number of
glandular building communities (arrows), H&E x100;
D- Fibroinflammatory, Inflammation in diffuse fibrotic
stroma (stars), H&E x100

Abbreviations: H&E: Hematoxylin & Eosin

(41.82% for both Grade 0 and Grade 1), whereas Grade 2 and
Grade 3 changes were found in 9.09% and 7.27% of cases,
respectively (Figure 1). According to Lund-Mackay's findings,
the patients were divided into two groups: low, 31 (% 53.37%),
and high, 24 (% 46.63%). The smoking status in both groups is
shown inTable 1.

Those with higher scores of the Lund Mackay classification
weremorelikelytohavetheeosinophilicandlymphoplasmacytic
types of inflammation, and a significant association was
detected between those types of inflammation (p=0.0306).
Among those with higher scores of the Lund-Mackay criteria,
eosinophilic aggregates were observed at a higher rate
(64.52%), and the rate of inflammatory >10% was higher than
70.97%, a significant associate with was found between those
parameters (p=0.0466, p=0.0131, respectively). A significant
association was found between the scoring (p=0.0324) and
the increase in blood eosinophil values among the patients
with higher Lund-Mackay scores that displayed higher blood
eosinophil values. Even so, no significant relationship was
detected between this scoring and other histopathological
changes, proliferative processes, rates of Ki-67 and p53, and
other blood values (p>0.05). Given the comparisons between
smokers and non-smokers, the fact that eosinophil aggregates
were more marked (p=0.0236), and the rate of inflammatory
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Figure 2. Inflammatory features of nasal polyps: A-
Lymphoplasmacytic, H&E x100; B-Eosinophilic, H&E
x100; C- Lymphocytic, H&E x100; D- Eosinophilic
aggregate, densely eosinophilic cells form distinct
clusters (arrows), H&E x200; E- Neutrophilic, H&E x200
Abbreviations: H&E: Hematoxylin & Eosin

cells was eosinophilic >10% (p=0.0318) among smokers
suggested that there was a significant relationship between
high hemoglobin values (p=0.0408), high hematocrit values
(p=0.0256) (Figure 2), and mean corpuscular hemoglobin
(MCH) values (p=0.0296). No significant association was found
between smoking status and other histopathological changes,
proliferative processes, rates of Ki-67 and p53, and other blood
values (p>0.05).

Various histological findings of histological eosinophilic
grading and aggregates were determined to be prominent,
and some blood values were also found to be high. Significant
correlations were observed between eosinophilic grade and
blood eosinophil (p=0.0013), neutrophil (p=0.0014), and
lymphocyte counts (p=0.0200). Similarly, the presence of
eosinophilic aggregates correlated with these three blood
parameters (p=0.0012, p=0.0003, and p=0.0032, respectively).
In addition, with the higher rates of eosinophilic aggregates in
smokers, all these significant relationships are shown in Tables
2 and 3. No significant association was detected between
the out-of-histological and other blood values of these two
entities and the scores of Ki-67 and p53 (p>0.05) (Table 4).
The differences in Figure 4 and the scoring results of Ki-67 IHC
staining in Table 4 were evaluated, and a trend was observed
(p=0.0563), but it did not reach statistical significance.

Due to the presence of higher values of Ki-67 in the cases
with squamous metaplasia, while a significant association was
found between the values of Ki-67 and squamous metaplasia
(p=0.0032), no significant association was seen between Ki-
67 and epithelial hyperplasia (p=0.2897) (Figure 3). Given the
assessment of the differences (Figure 5) and scoring results of
p53 IHC staining (Table 4), a significant association was found
in the patients with squamous metaplasia due to higher values
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Table 2. Association of Clinicopathological Parameters with Eosinophilic Aggregate

Variable Parameter Category Eosinophilic Eosinophilic p - value1l
Aggregate Aggregate
Present (N,%) Absent (N,%)
Smoking Yes 7 (24.14%) 14 (53.85%) p=0.0236
No 22 (75.86%) 12 (46.15%)
Degree of Inflammation Mild 2 (6.90%) 15 (57.69%) p=0.0002
Moderate 18 (62.07%) 7 (26.92%)
Severe 9 (31.03%) 4 (15.38%)
Type of Inflammation Lymphocytic 2(6.90%) 6 (23.08%) p<0.0001
Lymphoplasmacytic 10 (34.48%) 20 (76.92%)
Eosinophilic 17 (58.625) 0 (0.00%)
Eosinophilic Grade Grade 0 0 (0.00%) 3(11.54%) p<0.0001
Grade 1 0 (0.00%) 13 (44.83%)
Grade 2 0(0.00%) 9 (34.62%)
Grade 3 13 (50.00%) 1(3.85%)
Grade 4 16 (55.17%) 0 (0.00%)
Eosinophil Inflammation Yes 28 (96.55%) 3 (11.54%) p<0.0001
>10% No 1 (3.45%) 23 (88.46%)
Neutrophilic Inflammation Yes 23 (79.31%) 12 (46.15%) P=0.0107
No 6 (20.69%) 14 (53.85 %)

Abbreviations: N, number; %, percent. 'Pearson’s Chi-Squared Test.

Table 3. Association of Clinicopathological Parameters with Eosinophilic Grade

Variable Category Eosinophilic Eosinophilic Eosinophilic Eosinophilic Eosinophilic p-valuel
Grade 0 (N,%) Grade 1 (N,%) Grade 2 (N,%) Grade 3 (N,%) Grade 4 (N,%)
Smoking Yes 2 (66.67%) 7 (53.85%) 5(55.56%) 3(21.43%) 4(25.00%) 0.1728
No 1(33.33%) 6(46.15%) 4(44.44%) 11(78.57%) 12(75.00%)
Degree of Mild 3(100.00%) 8 (61.54%) 4(44.44%) 1(7.14%) 1(6.25%) 0.0046
Inflammation  Moderate 0(00.00%) 4 (30.77%) 3(33.33%) 9(64.29%) 9(56.25%)
Severe 0(00.00%) 1 (7.69%) 2(22.22%) 4(28.57%) 6(37.50%)
Type of Lympho- 2 (66.67%) 8 (61.54%) 9(100.00%) 8(57.14%) 3(18.75%) <.0001
Inflammation  plasmacytic
Eosinophilic 0(00.00%) 0 (00.00%) 0(00.00%) 4(28.57%) 13(81.25%)
Lymphocytic 1(33.33%) 5(38.46%) 0(00.00%) 2(14.29%) 0(00.00%)
Eosinophilic Yes 0 (0.00%) 0(00.00%) 0(00.00%) 13(92.16%) 16(100.00%) <0.0001
Aggregate No 3(100.0%) 13(100.0%) 9(100.00%) 1(7.14%) 0(00.00%)
Eosinophil Yes 0(00.00%) 0(00.00%) 2(22.22%) 13(92.86%) 16(100.00%) <0.0001
Inflammation No 3 (100.0%) 13(100.0%) 7(77.78%) 1(7.14%) 0(00.00%)
>10%
Neutrophilic Yes 1(33.33%) 6(46.15%) 4(44.44%) 13(92.86%) 11(68.75%) 0.0460
Inflammation No 2(66.67%) 7(53.85%) 5(55.56%) 1(7.14%) 5(31.25%)

Abbreviations: N, number; %, percent. 'Pearson’s Chi-Squared Test.

Table 4. Scoring values of immunohistochemical staining of Ki-67, p53, and the relationship between smoking

Grade 0 (N,%) Grade 1(N,%) Grade 2(N,%) Grade 3(N,%) p - value1l
Ki-67 Values n (%) 13 (23.63) 14 (25.45) 20 (36.36) 8 (14.54)
Smoking 4(7.27) 4(7.27) 8 (14.54) 5(9.09) 0.410
Non-smoking 9(16.36) 10 (18.18) 12 (21.81) 3 (5.45)
p53 Values n (%) 27 (49.09) 19 (34.54) 8 (36.36) 1(14.54)
Smoking 10 (18.18) 7 (12.72) 3(5.45) 1(1.81) 0,648
Non-smoking 17 (30.90) 12 (21.81) 5(9.09) 0 (0.00)

Abbreviations: N, number; %, percent. 'Pearson’s Chi-squared test.
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Figure 3. A- Epithelial hyperplasia, increased number
and order of pseudostratified columnar epithelium
(arrows), H&E x200; B- Squamous metaplasia,
transformation of  pseudostratified columnar
epithelium into squamous epithelium (arrows), H&E
x100

Abbreviations: H&E: Hematoxylin & Eosin

Figure 5. p53 Scoring: A- Grade 0. No staining with
p53 in epithelial cells (arrows) p53 100X; B- Grade 1,
p53 x100; C- Grade 2, p53 x100; D- Grade 3, Strong
staining with p53 in epithelial cells (arrows), p53 x200

of p53 scores (p=0.0237). Even so, no significant relationship
was detected between epithelial hyperplasia and values of p53
scores (p=0.0847).
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Figure 4. Ki-67 Scoring: A- Grade 0. No staining with
Ki-67 in epithelial cells (arrows), Ki-67 x100; B- Grade
1, Ki-67 x100; C- Grade 2, Ki-67 x100; D- Grade 3,
Strong staining with Ki-67 in epithelial cells (arrows),
Ki-67 x200

DISCUSSION

NPs are among the commonly encountered phenomena
in the community [1]. Here, we aimed to carry out a wide-
parameter study including the inflammatory-proliferative
processes and also the clinical-radiological evaluations of NPs.
In addition, we strove to demonstrate the place of Turkish
society between Asian and European societies regarding the
evaluations of eosinophilic inflammation. Due to a higher rate
of smoking and greater exposure to environmental pollution,
NPs are more commonly encountered in males. In a study with
172 patients, the rate of the development of polyps was found
to be 1.72 times higher in males than in females (23). In our
study, this rate was detected to be 1.89 times higher among
male patients. It is considered that the difference has decreased
due to the increased exposure to environmental pollution.
In the study carried out by Erbek et al. with 125 patients, no
significant relationship was detected between smoking status
and the diameter of NPs, paranasal NPs. Scores of computed
tomography (CT), total IgE levels, and blood eosinophil levels
(24). In our study, there was no significant relationship between
the evaluations of similar parameters and the Lund-Mackay
scoring of smoking.

Studies investigating the relationship between smoking
status, inflammation, and NPs have also generally found similar
results to each other. In the study by Lee et al., chronic smoking
was emphasized to aggravate the eosinophilic inflammation
and formation of NPs (25-27). In two separate studies by Kule et
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al. and Li et al., however, it was demonstrated that the number
of total inflammatory cells and PMNs increased in the NPs of
cigarette smokers (5,27). In a study, it was shown that serum
IgE, Th2 cytokines, N-cadherin, a-SMA, and vimentin increased,
while E-cadherin levels decreased in smokers compared to
non-smokers (28). In our study, no significant association
was determined between smoking status and other findings
related to inflammatory cells, except for the evaluations of
eosinophilic infiltration. Even so, various values of complete
blood count, such as hemoglobin, hematocrit, and MCH, were
found to be higher in cigarette smokers.

In studies of the airway, a significant association has
been shown between smoking and squamous metaplasia.
However, in different studies, controversial findings have been
reported. In the study by Kule et al, squamous metaplasia
and hyperplasia of goblet cells were found to be significantly
higher in smokers, compared to non-smokers (5). Likewise, Li et
al. also reached identical findings in the study carried out with
48 patients (29). In a study of 285 people, including smokers,
quitters, and non-smokers, it was shown that smokers had more
squamous hyperplasia, metaplasia, and basement membrane
thickness (27). Contrary to the findings mentioned above, Gao
et al. stated that smoking did not affect the development of
squamous metaplasia in NPs (1). Parallel to this, in our study,
there was no significant relationship between smoking status
and the development of squamous metaplasia and epithelial
hyperplasia.

In routine pathologic practices, the Sydney classification
systems, such as numerous benefits have been achieved in
terms of the clinical-pathological association, with classification
used in reporting gastritis can also be recommended for NPs
[30]. In addition, clinical and age-related information on atypia,
dysplasia, and cancer development in NPs can be collected,
as in some large studies, although not seen in our study
(2,31). In the diagnoses of NP in routine histopathological
examinations, in general, various parameters (Table 3) such
as the histological types of the polyps, type of inflammation,
and rate of eosinophilic inflammation can be specified in
interpreting the report. Thanks to this standard practice, a
larger series of data can be acquired for the treatment, follow-
up, and clinicopathological features of further studies.

Studies related to the Lund-Mackay classification and
pathological findings are limited. Tezer et al. found no
statistically significant association between the Lund-Mackay
classification and the evaluation of Ki-67 (32). Erbek et al.
did not detect a significant relationship between smoking
status and the Lund-Mackay classification (24). In our study,
while no significant relationship was detected between the
scores of the Lund-Mackay classification, smoking status,
and rates of p53 and Ki-67, a significant relationship was
revealed between the inflammatory characteristics of polyps,
eosinophil inflammation and formation of aggregates, and
blood eosinophil values. Studies have found a high rate of
eosinophilic cells in NPs in Europe. In two studies, one with
107 patients, conducted by Hellquist, and the other with 123
patients, these rates were found to be 86% and 83% (33). This
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rate has also been found to be 80%-90% in non-European
Western societies and 98% in North Africa (34,35). Unlike
Western societies, the rate of eosinophilic polyps has been
found to be lower in Asian societies, including South Korea
(9). In a study conducted in Malaysia, the rate of neutrophil-
predominant polyps in the country was demonstrated as
67.2% (36). In various recent comparative studies in South
Korea between 1993 and 2011, the rates of eosinophilic NPs
have been demonstrated to increase (9). The socioeconomic
and environmental conditions (bacterial superantigens,
smoking, dust, climate changes, fungal infections, etc.) of Asian
societies are increasingly similar to those of Europe. Because of
these, the prevalence of eosinophilic polyps is also increasing
among Asian populations (9,33). In fact, in an old study, the
rate of eosinophil infiltration in NPs was found to be 92.3% in
Japanese, as high as among Europeans (37). In the study by
Yu et al., the ratio of the eosinophil-dominant phenotype of
CRSwWNP increased significantly (38).

There are more significant challenges in the treatment of
non-eosinophilic polyps compared to eosinophilic polyps.
In different studies, it has been stated that there will be
differences in treatment regimens since the etiologies of NPs
may be different in the Caucasian and Asian populations. In
the method used in the Asian population, more antibiotics
are needed to treat NPs, and there is less response to steroids
(39,40). Eosinophilic NPs have a poorer prognosis than other
groups due to reasons such as increased serum eosinophilia,
atopic presentation and more widespread disease. A study
has shown that all these parameters have been shown to have
adverse effects (39).Therate of theleast part of theinflammation
was eosinophilic in 31 (56.36%) of the polyps evaluated in our
study; with such a rate, our country ranks between the values
of the Asian and European populations in terms of eosinophilic
infiltration in NPs. In the study conducted by lkeda et al., the
serum eosinophil values and recurrence rates were found to be
higher in the eosinophilic groups, compared to the other two
groups. In addition, the symptomatic and CT scores, and the
expressions of eotaxin, interleukin-17A, MUC5AC, and CD68
were also detected to be high [40]. High IgE levels have been
found in the serum of patients with CRSwWNPs (41). It has also
been reported that treatment is more difficult in patients with
a high eosinophilic aggregate/infiltration ratio (42).

In our study, a significant association was also determined
between eosinophilic grades and blood eosinophil values. In
various studies, the effects of lymphocytic factors and PMNs
on the formation of polyps and eosinophilic inflammation
were also investigated. Cho et al. emphasized that, as well as
the presence of eosinophils in 80% of the cases with NPs in
the tissues, the inflammation of T helper-2 cells is present in
Western countries. Although now increasing in distant Asian
countries, the rate is approximately between 35-45% (42). The
Japanese population showed a significant association between
CD4 and IL-17A (Th17) cells in terms of eosinophil count and
mucosal remodeling. In previous studies, a moderate number
of PMNs was shown to be present in eosinophilic CRSWNPs
(39). In our study, a significant association was found between
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neutrophil inflammation in NPs, blood neutrophil values,
and eosinophilic infiltration criteria. In their study, Enache et
al. demonstrated a higher proportion of lymphocytes in NP
tissues compared to normal tissues. They reported that most
of the lymphocytes in NPs were CD8 positive (44). In our study,
however, a significant association was detected between
the levels of blood lymphocytes and eosinophilic infiltration
criteria.

P53 and Ki-67 studies in NPs and IPs were compared
with more malignant conditions. Based on the literature,
the number of studies investigating NPs and the effects of
smoking on NPs is limited. An increase is also observed in the
cells in the positive S-phase via Ki-67 staining in NPs (14). In the
study that evaluated the diagnosis of NPs or IPs, a significant
association was found in both with Ki-67 staining (45). In the
study by Karagianni et al., the amount of Ki-67 staining showed
an increase in the epithelium of patients with NPs, compared
to the controls (46). However, in the study, no difference was
found in terms of Ki-67 index values between recurrence of
NPs (24,23). Haznedar et al. reported that Ki-67 also has an
immunostimulant effect in their study (47). Barouh et al. didn’t
find any significant difference in proliferative cell nuclear
antigen (PCNA) expression between nasal polyps and chronic
rhinosinusitis [18]. In our study, the activity of Ki-67 was 76.36%
in polyps. While there was a significant relationship between
Ki-67 expression and squamous metaplasia, there was no
significance between epithelial hyperplasia.

Encoding c-Jun, p63, vascular endothelial growth factor
(VEGF),andIL-19,alarge number of promoting genesassociated
with aberrant remodeling patterns have been foundin NPs (48).
In a study, the levels of IL-17, TNF-alpha, and rafftin, which are
remodeling factors, were increased, especially in patients with
nasal polyps who were smokers (48). Katori et al. demonstrated
the expression of p53 in 11 (38%) of 29 patients with NP [49].
In two studies, p53 and Ki-67 were found to be more expressed
in squamous cell carcinomas than in IPs (50). In a study where
Sham et al. investigated NPs, the focal immunoreactivity of p53
was found as 19% in IPs and 40% in NPs (51). Contrary to the
findings in other studies, the study evaluated 35 patients with
NPs and IPs and detected that no significant association was
present (44). When evaluating all these data, it should be taken
into consideration that only smoking increases p53, p21, and
Ki-67 values (52). In the study, staining rates of p53 in imprint
smears of patients with NPs were determined as 50% for polyps,
60% for simple hyperplasia, 80% for significant hyperplasia,
and 0% for metaplasia (53). However, while p53 expression was
observed at a rate of 50.01% in NPs, a significant relationship
between p53 expression and squamous metaplasia, and an
insignificant relationship between epithelial hyperplasia were
found in our study. The retrospective nature of this study
means that the clinical outcome of patients, such as relapsed
cases or response to drug treatment, was not investigated,
which is one of the limitations of the present study.

CONCLUSIONS
In conclusion, the outcomes of the present study related
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to smoking status and evaluations through the Lund-Mackay
classification revealed that there was an association between
the inflammation types of polyps and data on eosinophilic
inflammation in NPs. This is different from the findings of
previous studies investigating Ki-67 and p53 at a higher rate
in IPs and nasal squamous cell carcinomas, but at a limited
rate in NPs; a significant relationship was shown between the
scoring values of Ki-67 and p53, and squamous metaplasia,
one of the proliferative processes. It was also concluded that
the eosinophilic inflammation data in the polyps in the Turkish
population were between those in the Asian and European
populations. In the pathological reporting of NPs, with the
advent of such methods as the "Sydney Gastritis Scoring" in
gastritis, extensive data can be
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OZET

Amag: Kalprotektin, fagositlerin sitoplazmasinda bulunan ve inflamatuar yanitta ekstraselliiler matrikse salinan bir proteindir. Onceki calismalar, kalp yetersizligi ve
akut koroner sendromlu hastalarda plazma kalprotektin duizeylerinin ylksek oldugunu gostermistir. Bu calismada, plazma kalprotektin duzeylerinin fonksiyonel ve
dejeneratif mitral yetersizligi etiyolojilerine gore farklilik gésterip géstermedigi arastirildi.

Yontem: Calismaya siddetli fonksiyonel mitral yetersizligi (FMY) tanisi alan 24 hasta, siddetli dejeneratif mitral yetersizligi (DMY) tanisi alan 36 hasta ve 22 saglikl
kontrol dahil edildi. Tum katilimcilara ekokardiyografi uygulandi. Plazma kalprotektin dizeyleri enzyme-linked immunosorbent assay (ELISA) yontemiyle 6lculda.
Bulgular: Yas, cinsiyet ve kardiyovaskuler risk faktorleri agisindan gruplar arasinda anlamli farklilik saptanmadi. Plazma kalprotektin diizeyleri FMY grubunda hem DMY
grubuna hem de kontrol grubuna gore anlamli derecede yiiksek bulundu (sirasiyla p<0.001 ve p=0.002).

Sonug: Bulgularimiz, siddetli FMY hastalarinda plazma calprotectin diizeylerinin belirgin sekilde arttigini géstermektedir. Kalprotektin diizeyleri, mitral yetersizliginden
ziyade kalp yetersizligi ile daha fazla iliskili gérinmektedir.

Anahtar Kelimeler: Kalp yetersizligi, mitral yetersizligi, kalprotektin, akut koroner sendrom

ABSTRACT

Introduction: Calprotectin is an inflammatory protein complex which is stored in the cytosol of phagocytes and released into extracellular matrix during inflammatory
response. Previous studies demonstrated that levels of plasma calprotectin were higher in patients with heart failure and acute coronary syndrome. We aimed to
investigate whether levels of plasma calprotectin differed between two different etiologies of mitral regurgitation; functional and degenerative mitral regurgitation.
Methods: A total of 24 patients diagnosed with severe functional mitral regurgitation (FMR), 36 patients diagnosed with severe degenerative mitral regurgitation
(DMR), and 22 control subjects were prospectively enrolled in this study. All participants underwent echocardiographic examinations. Plasma calprotectin levels were
quantified using an enzyme-linked immunosorbent assay (ELISA) test kit.

Results: Age, gender, and cardiovascular risk factors did not exhibit significant differences between the FMR, DMR, and control groups. Plasma calprotectin levels were
found to be higher in the FMR group compared to both the DMR group and the control group (p <0.001 and p= 0.002, respectively).

Conclusion: Our research revealed elevated plasma calprotectin levels among individuals diagnosed with severe FMR. It appears that calprotectin levels are influenced
more by heart failure rather than specifically by mitral regurgitation.

Keywords: Heart failure, mitral regurgitation, calprotectin, acute coronary syndrome

INTRODUCTION

Primary mitral regurgitation constitutes the vast majority
of mitral regurgitation (MR). Degenerative disease, rheumatic
valve disease, senile degeneration and infective endocarditis are
most common causes of primary MR (1). Degenerative disease is
characterized asa spectrum thatinduces leaflet prolapse, whereby
infiltrative or dysplastic alterations in tissue lead to elongation

or disruption of the mitral valve chordae. Degenerative MR is a
broad spectrum of diseases ranging from fibroelastic deficiency
to Barlow’s disease. Pressure and volume overload trigger cardiac
remodeling which initially serves as a compensatory mechanism
in primary MR. Left ventricular (LV) dysfunction and marked LV
enlargement are associated with an unfavorable outcome in
primary MR.
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Functional mitral regurgitation resulting from papillary
muscle dysfunction associated with mitral annular dilation
and/or LV dysfunction is a common condition in heart failure
(HF) patients. In conjunction with elevated atrial pressure, there
is a concurrent rise in left ventricular end-diastolic pressure,
precipitating the progressive dilation of the left ventricle.
Incidence of functional MR (FMR) increased due to increase
in atherosclerotic coronary syndromes despite widespread
availability of percutaneous coronary interventions. FMR
has a poor prognosis since it is associated with HF. Chronic
inflammation after acute coronary syndromes leads to
cardiac remodeling which causes further progression of HF
and FMR. Several inflammatory biomarkers were shown to
be associated with cardiac remodeling and prognosis in HF
patients (2). Calprotectin, alternatively recognized as S100A8/
A9, myeloid-related protein 8/14 (MRP-8/14), calgranulin A/B,
and leukocyte L1 antigen complex, denotes an inflammation-
associated protein complex localized within the cytosol of
neutrophils and monocytes. Calprotectin is released into
extracellular matrix during inflammatory response (3).The
extracellular calprotectin stimulates innate immune system
via activating receptor of advanced glycation end products
(RAGE) which consequently causes myocardial inflammation
and HF (4). Previous studies demonstrated that calprotectin
is associated with acute coronary syndromes (5-7). Elevated
plasma calprotectin levels have been correlated with an
unfavorable prognosis among individuals diagnosed with
myocardial infarction (8). Several studies showed that level
of plasma calprotectin was not only higher in patients with
HF but also associated with severity of HF(9,10). Although
association of calprotectin and HF is evident, association with
different pathogenesis of mitral valve has not been studied
yet. FMR is more related with inflammation, atherosclerosis
and HF, whereas DMR seems to be less related. These
substantial differences in pathogenesis of mitral valve disease
raise suspicion about relationship between these two distinct
etiologies and calprotectin. We aimed to investigate, for the first
time, whether levels of plasma calprotectin differed between
two different etiologies of mitral regurgitation: functional and
degenerative MR (DMR).

MATERIALS AND METHODS
Compliance with Ethical Standards:

The study was reviewed and approved by the institutional
research ethics board (Approval Number: 2024/4802),
adhering to the principles of the Helsinki Declaration. Written
informed consent was obtained from all participants. Artificial
intelligence-supported technologies were not used in the
study.

Study population

The study enrolled 60 patients diagnosed with severe
MR who were referred for echocardiographic assessment.
A control group consisting of 22 subjects without MR and
possessing normal left ventricular ejection fraction (LVEF) was
included for comparison. The patients were categorized into
groups: DMR (n=36), FMR (n=24), and the control group (n=22)
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Figure 1. Flow diagram of the participants in the study

as depicted in Figure 1. Exclusion criteria involved patients
with a history of acute coronary syndrome within the previous
six months. Additionally, significant coronary artery disease
(CAD) was ruled out either through coronary angiography or
myocardial perfusion scintigraphy (MPS) among patients in
the DMR group and the control group. Patients presenting with
primary MR attributed to causes such as rheumatic etiology
or mitral annular calcification, as well as those with infective
endocarditis, were excluded from the study. Ethical approval
was obtained from the local ethics committee.
Measurement of Calprotectin Levels

Blood samples were collected from the antecubital vein of
patients 15 minutes prior to echocardiographic examination to
determine plasma calprotectin levels and other hematological
parameters. For calprotectin analysis, blood was drawn into
pyrogen-free tubes containing EDTA and then centrifuged
at 3000 revolutions per minute (rpm) for 10 minutes. The
resultant plasma was stored at -70°C until further analysis.
Plasma calprotectin levels were quantified using an enzyme-
linked immunosorbent assay (ELISA) test kit (CALPROLAB
Calprotectin  ELISA (ALP); Calpro AS, Lysaker, Norway).
Complete blood count (CBC) analysis was performed using a
Beckman Coulter HMX-AL instrument (Brea, CA, USA).
Echocardiography

All patients underwent examination by the same
experienced echocardiographer, who remained blinded to the
study protocol. Standard echocardiographic assessments were
conducted using a 1 to 5 MHz X5-1 transducer (iE33, Philips
Healthcare, Inc., Andover, MA). Left ventricular end-diastolic
(LVEDD) and end-systolic diameters (LVESD) were measured
from the parasternal long-axis view utilizing M-mode imaging.
Left ventricular ejection fraction (LVEF) was calculated using
Simpson's Formula (11). Mitral inflow velocities were assessed
using pulsed-wave Doppler, with recording of E and A wave
velocities. The E/A ratio was subsequently calculated. Tricuspid
annular plane systolic excursion (TAPSE) was measured using
M-Mode, while the tricuspid annulus peak systolic velocity
(Sm) was recorded using tissue Doppler imaging (TDI) in the
apical four-chamber view to assess right ventricular function.
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Left ventricular circumferential and longitudinal strain
parameters (LV-GCS, LV-GLS) were evaluated utilizing 2D
speckle-tracking imaging. The severity of mitral regurgitation
(MR) was quantified by determining mitral regurgitant volume
(RV) and effective regurgitant orifice area (EROA), following
recommended guidelines (12). MR was classified as severe if
RV was greater than 60 mL/beat or EROA exceeded 0.4 cm? (1).
FMR were graded according to 2021 ESC/EACTS Guidelines
for the management of valvular heart disease (1). However,
in light of discrepancies in the determination of severe FMR
between the 2020 AHA/ACC and ESC/EACTS guidelines, the
severe FMR group was reclassified into high overload and low
overload subgroups. The high overload group was defined as
having an effective regurgitant orifice area (EROA) of 0.4 cm?
or a regurgitant volume (RV) of > 60 ml/beat, while the low
overload group was characterized by an EROA of 0.2-0.4 cm?
or an RV of 30-60 ml/beat (1,13). This arbitrary reclassification
enabled us to comprehend similar RVs in both groups.
Statistical Analysis

Statistical analyses were conducted using IBM SPSS Statistics
16.0 (SPSS, Chicago, IL) software. Sample size determination
was based on previous studies with similar methodologies
and patient populations. While no formal power analysis was
conducted, the sample size was considered adequate to detect
meaningful differences based on prior literature. Due to the
rarity of the condition and the strict inclusion criteria, the final
sample size was determined by the number of eligible patients
within the study period. Continuous variables were expressed

as mean and standard deviation, while categorical variables
were presented as percentages. The conformity of the data
to normal distribution was evaluated with the Shapiro-Wilk
test. Categorical variables were compared using the Chi-
Square or Fisher’s Exact test as appropriate. The distribution
of numerical data in 3 independent groups showing normal
distribution was evaluated with ANOVA and Tukey's post hoc
test, and if the variances were not homogeneous, with Welch
and Tamhane post hoc test. The distribution of numerical data
in 3 independent groups showing normal distribution was
evaluated with Kruskal Wallis test. Dunn Bonferroni test was
used in post hoc analysis of data with significant Kruskal Wallis
test results. The relationship between numerical data was
evaluated with the Pearson Correlation test. Receiver operating
characteristic (ROC) curve analysis was employed to determine
the optimal cut-off level for plasma calprotectin values in
predicting severe FMR. Additionally, linear regression analysis
was performed to identify predictors of plasma calprotectin
levels. A p-value <0.05 was considered statistically significant
for all results.

RESULTS

Twenty-four patients diagnosed with FMR and 36 patients
diagnosed with DMR were prospectively enrolled in the study.
Demographic, clinical, echocardiographic, and laboratory
characteristics of the study population are presented in Table
1. There was no statistically significant difference observed
between the control group and the study groups regarding

Table 1. Demographic, clinical, echocardiographic and laboratory characteristics of study population

Control Group DMR FMR p value Post hoc

n:22 n:36 n:24 p1 p2 p3
Age, years 51.6+9.3 51.9+15.5 56.5+15.4 0.161
Sex, Male (%) 14 (63.6) 27 (75.0) 19 (79.2) 0.468
Hypertension (%) 4 (18.2) 11 (30.6) 8 (33.3) 0.471
Diabetes Mellitus (%) 5(22.7) 9 (25.0) 8 (33.3) 0.681
Dyslipidemia (%) 4(18.2) 8 (22.2) 7 (29.2) 0.667
Urea (mg/dl) 31.4+5.8 34.3+11.3 67.8+51.2 0.018 0.674 0.022 0.045
Creatinine (mg/dl) 0.81+0.17 0.85+0.26 1.21+£0.8 0.340
Hemoglobin (mg/dl) 13.9+0.86 13.9+2.1 12.8+2.3 0.250
Platelet(1000/mm?) 264.4+52.3 214.4+38.5 199.6+£95.5 0.026 0.059 0.007 0.271
Leukocyte(1000/mm?) 8.1£1.6 7.5£2.3 9.6+3.7 0.073
LV-ESD (cm) 2.9+0.43 3.51+0.66 5.16+0.75 <0.001 0.001 <0.001 <0.001
LV-EDD (cm) 4.73+0.45 5.76+0.75 6.53+0.83 <0.001 <0.001 <0.001 <0.001
LV-EF (%) 64.7+2.5 57.4+8.2 32.8+6.9 <0.001 0.016 <0.001 <0.001
LV-GCS (%) -23.4+4.9 -19.4+5.8 -10.4+4.2 <0.001 0.030 <0.001 <0.001
LV-GLS (%) -19.8+2.6 -16.9+5.6 -9.3+3.8 <0.001 0.036 <0.001 <0.001
LA diameter (cm) 3.29+0.38 4.17+0.75 4.66+0.75 <0.001 <0.001 <0.001 0.051
E/A ratio 0.9+0.3 1.75+0.55 2.2+0.96 <0.001 <0.001 <0.001 0.436
Tapse (mm) 25.9+4.8 25+5.3 17.7+£4.5 <0.001 0.789 <0.001 <0.001
Sm (cm/s) 15+2.8 15.6+3.5 10.1+£2.5 <0.001 0.790 <0.001 <0.001
ERO (mm?) 68.5+27.6 32.2+9.5 <0.001
RV (ml/beat) 94.2+30.8 49.4+£13.5 <0.001
Calprotectin (ug/ml) 1.70+0.79 1.36+0.78 2.45+0.85 <0.001 0.285 0.007 <0.001

LV-EDD: left ventricle end-diastolic diameter; LV-ESD: left ventricle end-systolic diameter; LV-EF: left ventricle ejection fraction; LV-GCS: global circumferential left
ventricular strain; LV-GLS: global longitudinal left ventricular strain; LA: left atrium; LAVI: left atrial volume index; Tapse: tricuspid annular plane systolic excursion;
ERO: effective regurgitant orifice area; RV: regurgitant volume; p1: p value between controls and DMR; p2:p value between controls and FMR; p3: p value between

DMR and FMR
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age and gender distribution (p=0.161, p= 0.468, respectively).
Additionally, cardiovascular risk factors such as hypertension,
diabetes mellitus, and dyslipidemia did not differ significantly
between the groups (p=0.471,p=0.681, p=0.667, respectively).
Three patients in the DMR group and six patients in the FMR
group exhibited a functional capacity of Class lll according to
the New York Heart Association (NYHA) Classification System,
while the remaining MR patients were classified as NYHA Class
Il (p=0.137). All patients with FMR had history of CAD and 10
(45%) had atrial fibrillation (AF). AF did not exist in DMR and
control group. LVEDD and LVESD were largest in FMR group
and smallest in control group (p<0.001 for all). LVEF, LV-GLS
and LV-GCS were worst in FMR group and best in control group
(p<0.001 for all). Left atrium (LA) diameter was largest in FMR
group (p<0.001) and smallest in control group. E/A ratio was
higher in FMR and DMR groups than control (p<0.001). FMR
group had the worst right ventricle systolic function (TAPSE and
Sm) (p<0.001 for all), although no difference existed between
DMR group and controls (p>0.05). ERO and RV were larger
in DMR group compared with FMR group (p<0.001). Plasma
calprotectin levels were (1.70+0.79 pg/ml in control group;
1.36+0.78ug/ml in DMR group; 2.45+0.85 pg/mlin FMR group)
higher in FMR group compared with DMR group and control
(p<0.001, p=0.007; respectively), however no difference was
present between DMR group and control (p=0.285) (Figure
2). Plasma calprotectin levels negatively correlated with
LVEF (r=-0.40, p<0.001), TAPSE (r=-0.38, p=0.001) and Sm (r=-
0.31, p=0.006), and positively correlated with LVESD (r=0.30,
p=0.006), LV-GLS (r=0.30, p=0.007), LV-GCS (r=0.29, p=0.02)
(Figure 3 and 4) in all study group. In FMR group, presence
of AF did not have effect on plasma calprotectin levels (p=0.2
between FMR patients with and without AF). FMR group was
dichotomized as high (EROA =0.4 cm? RV > 60 ml/beat) and
low (EROA: 0.2-0.4 cm?, RV: 30-60 ml/beat) overload groups.
Plasma calprotectin levels did not differ between high and
low overload groups (2.48+1.04 pg/ml in high group (n:
10), 2.43+£0.71 pg/ml in low group (n: 14), p=0.87). Plasma
calprotectin levels were higher in high overload FMR group
(n: 10) compared with DMR group and control (p<0.001,
p=0.01; respectively). In ROC analysis, a cut-point of 1.85 ug/mi
identified the patients with FMR in this study population (area
under curve (AUC) =0.797, 95% Cl 0.69- 0.89) (Figure 5). Plasma
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Table 2. Linear regression analysis to identify independent predictors of calprotectin

B t P
EF -1.913 -4.543 <0.001
Severe MR (presence) -15.912 -1.168 0.246
LA diameter -11.977 -1.556 0.124
Age 0.131 0.374 0.709
Sex (male) 2.544 0.233 0.816

B: Unstandardized Coefficient EF: Ejection Fraction MR: Mitral Regurgitation LA: Left Atrium

calprotectin level of higher than 1.85 pg/ml demonstrated
FMR with a sensitivity of 75%, a specificity of 71%. A linear
regression model was constructed to estimate the calprotectin
parameter from demographic and echocardiographic
parameters. The patient group (combining DMR and FMR) was
included versus the control group. According to the results
of the linear regression analysis performed to determine the
independent determinants of the calprotectin index, the LV EF
parameter was determined to be an independent determinant
of the calprotectin index (Table 2).

DISCUSSION

Calprotectin is a heterodimeric protein complex
comprising two calcium-binding proteins. It is released from
the cytosol of phagocytes into the extracellular matrix during
inflammatory responses. Extracellular calprotectin plays a
role in mediating inflammatory activity in endothelial cells,
potentially through interaction with the RAGE. Experimental
studies have demonstrated that activation of RAGE leads to
the development of sustained myocardial inflammation and
heart failure (4). Previous studies have indicated a positive
correlation between calprotectin levels and high-sensitivity
C-reactive protein (hsCRP), an established predictor of
morbidity and mortality in heart failure (HF). These findings
support the hypothesis of heightened inflammatory activity
in HF (9). Previous studies have shown that calprotectin level
was associated not only with the presence of HF and but also
the severity (NHYA Classification) (9). Although calprotectin
level was a predictor of one year mortality in elderly patients
with HF, no correlation between calprotectin level and EF
was demonstrated (10). BNP, a marker of cardiomyocyte
stretch, was independent predictor of long-term mortality
in patients with DMR (14). Previous studies demonstrated no
association between NT-pro B-Type Natriuretic Peptide (NT-
BNP) and calprotectin in patients with CHF (9). This finding
concluded that inflammation is not related to stretching of
cardiomyocytes. Additionally, sustained release of calprotectin
contributes to development of post-ischemic HF through
activation of RAGE (4). Studies have shown that calprotectin
levels are elevated in patients with CAD. Calprotectin level
was higher in acute coronary syndromes (ACS) compared with
stable angina. Additional prognostic value of calprotectin was
demonstrated in myocardial infarction(5-8,15). Present study
found that plasma calprotectin level was higher in patients
with severe FMR compared with patients with severe DMR
and control group. High level of calprotectin in patients with
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FMR may be associated with presence of heart failure and
coronary artery disease in this patient group. Additionally, the
comparable plasma calprotectin levels in both high and low
overload groups of FMR suggest that, in our study, MR-related
volume overload does not affect the plasma calprotectin
levels. Our findings indicate that volume overload, resulting in
cardiomyocyte stretching, did nothave an effect on calprotectin
levels in patients with severe FMR. Atrial functional mitral
regurgitation (AFMR) is a recognized subtype of secondary
MR, often associated with atrial fibrillation (AF). In our study,
45% of the FMR group had AF, which may suggest a significant
proportion of AFMR. Although we did not specifically classify
AFMR, this condition might contribute to elevated plasma
calprotectin levels due to chronic atrial inflammation and
remodeling. Future studies should differentiate between AFMR
and ventricular functional MR to assess their distinct impact on
inflammatory biomarkers like calprotectin.

In contrast to the findings of other studies, our study
demonstrated a correlation between EF and calprotectin levels
in all study groups and in all MR patients. We also demonstrated
that the right ventricular systolic function (TAPSE, Sm) was
correlated with calprotectin levels in our study. Although
previous study has shown that calprotectin level is higher
in patients with AF, independent of heart failure, we did not
demonstrate association between AF and calprotectin levels
in patients with severe FMR (16). In patients with severe DMR
without HF and CAD, we demonstrated that stretching of
cardiomyocytes due to severe mitral regurgitation did not
have an effect on calprotectin levels. Increased calprotectin
levels in patients with severe FMR were related to heart failure.
Further large-scale and comprehensive studies are needed
to validate the reliability of calprotectin as an inflammatory
biomarker in mitral regurgitation. Additionally, the underlying
pathophysiological mechanisms involving calprotectin require
further elucidation.

Limitations

The primary limitation of our study is the small sample size.
Furthermore, since our study exclusively focused on patients
with severe MR, there is a lack of sufficient comparable data
between severe and mild or moderate MR cases. Additionally,
the absence of BNP and an inflammatory marker such as
C-reactive protein (CRP) in our study limits the comparison of
these markers with calprotectin, which could further elucidate
pathophysiological relationships. Moreover, the grading of MR
using proximal isovelocity surface area (PISA) measurements
may lead to overestimation of the severity of regurgitant
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volume (RV) and effective regurgitant orifice area (EROA) in
DMR patients.

Another limitation is the lack of differentiation between
atrial functional MR (AFMR) and ventricular functional MR in
the FMR group, particularly given that 45% of the patients
had AF. Future studies should stratify FMR patients based on
AFMR status to better understand the relationship between AF,
MR subtype, and inflammatory markers such as calprotectin.
This study acknowledges the potential confounding effects
of CAD and AF on inflammation markers. Since CAD and AF
were more prevalent in the FMR group, it is possible that
observed differences in inflammation levels may not be
solely attributable to mitral regurgitation itself. A multivariate
regression analysis was not performed to adjust for these
confounders, which represents a limitation of the study. Future
studies with larger sample sizes and comprehensive statistical
adjustments are needed to further clarify these associations.

CONCLUSION

Our study demonstrated elevated plasma calprotectin
levels in patients diagnosed with severe FMR, whereas
there was no significant increase observed in patients with
severe DMR. Therefore, it appears that calprotectin levels are
influenced more prominently by heart failure rather than by
the presence of mitral regurgitation.
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Is Diminished Ovarian Reserve Associated with Poor Perinatal
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Azalmis Over Rezervi Kétii Perinatal Sonuclarla iliskili midir? Retrospektif Bir Kohort Calismasi
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OZET

Amag: intrasitoplazmik sperm enjeksiyonu (ICSI) tedavisi géren kadinlarda diisiik over rezervinin (DOR) olumsuz perinatal sonuclarla iliskili olup olmadigini arastirmak.
Gereg ve Yontemler: Bu retrospektif kohort calismasi bir hastanenin in vitro fertilizasyon (IVF) Unitesinde yiritilmis ve 2019-2022 yillari arasindaki kayitlar analiz
edilmistir. Calismada DOR nedeni ile IVF uygulanip canli dogum yapan 26 hasta ile ve kontrol grubu olarak erkek faktori nedeni ile IVF uygulanip canli dogum yapan 63
kadinin dogum verileri incelenmistir. Analiz edilen sonugclar arasinda erken dogum (ED), dusik dogum agirhigi (DDA), erken membran ruptiri (EMR), hipertansif gebelik
bozukluklari (GHB), gestasyonel diyabet (GDM), abruptio plasenta, intrahepatik gebelik kolestazi, konjenital anomali ve sezaryen orani yer almaktadir. Gruplar yas ve
viicut kitle indeksi (VKI) acisindan eslestirilmistir. Istatistiksel analizler DOR ile perinatal komplikasyonlar arasindaki iliskiyi degerlendirmek icin lojistik regresyonu
icermektedir.

Bulgular: DOR'lu kadinlar birka¢ temel alanda 6nemli 6lcide daha kotlu perinatal sonuclar gostermistir. Dogum agirliklart DOR grubunda kontrol grubuna kiyasla
anlamli derecede duisiiktiir [2.300 (900-4.000) gr vs. 3.150 (900-4.100) gr, p = 0.011]. Ayrica, 34 haftadan 6nce erken dogum orani DOR grubunda belirgin sekilde daha
yuksektir (%29.6' ya karsi %11.1, p=0.031) ve 3.36'lik bir olasilik orani (%95 GA: 1.07-10.53) ile 6nemli 6lclide yliksek bir riske isaret etmektedir. EMR’ de DOR grubunda
belirgin sekilde daha yaygindi (%25.9' a karsi %7.9, p = 0.021). Buna karsilik, GHB (%14.8' e karsi %12.7, p = 0.787) ve GDM (%7.4'e karsi %6.3, p = 0.854) oranlarinda
onemli bir farklilik gorilmemistir. Plasental ablasyo, intrahepatik kolestaz ve konjenital anomaliler dahil olmak tizere diger komplikasyonlar gruplar arasinda benzerdi.
Sonug: DOR, artmis DDA, ED ve EMR riskleri ile iligkilidir. Bu bulgular, perinatal sonuclari iyilestirmek icin DOR'lu kadinlar icin 6zel yonetimin 6nemini vurgulamaktadir.

Anahtar Kelimeler: Over rezervi, perinatal sonuclar, intrasitoplazmik sperm enjeksiyonu, disik dogum agirlig

ABSTRACT

Objective: To investigate whether diminished ovarian reserve (DOR) is associated with adverse perinatal outcomes in women undergoing intracytoplasmic sperm
injection (ICSI) treatment.

Materials and Methods: This retrospective cohort study was performed in the In Vitro Fertilization (IVF) Unit of a hospital, examining records spanning from 2019 to
2022. The study involved 26 women diagnosed with DOR who achieved live births through ICSI. These patients were compared to a control group of 63 women who
underwent IVF treatment due to male factor infertility, also resulting in live births. Outcomes analyzed included preterm birth (PTB), low birth weight (LBW), preterm
premature rupture of membranes (PPROM), hypertensive disorders of pregnancy (HDP), gestational diabetes (GDM), abruptio placenta, intrahepatic cholestasis of
pregnancy, congenital anomaly, c-section rate. The groups were matched by age and body mass index (BMI). Statistical analyses included logistic regression to
evaluate the association between DOR and perinatal complications.

Results: Women with DOR demonstrated significantly poorer outcomes in several key areas. Birth weights were significantly lower in the DOR group compared to
controls [2.300 (900-4.000) gr vs. 3.150 (900-4.100) gr, p = 0.011]. Additionally, the rate of PTB before 34 weeks was markedly higher in the DOR group (29.6% vs. 11.1%,
p = 0.031), with an odds ratio of 3.36 (95% Cl: 1.07-10.53), indicating a significantly elevated risk. PPROM was also notably more prevalent in the DOR group (25.9%
vs. 7.9%, p = 0.021). In contrast, rates of HDP (14.8% vs. 12.7%, p = 0.787) and GDM (7.4% vs. 6.3%, p = 0.854) showed no significant differences. Other complications,
including placental abruption, intrahepatic cholestasis, and congenital anomalies, were similar between the groups.

Conclusion: DOR is associated with increased risks of LBW, PTB, and PPROM. These findings emphasize the importance of tailored management for women with DOR
to improve perinatal outcomes.
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INTRODUCTION

Diminished ovarian reserve (DOR) is a clinical condition
characterized by a diminished response to ovarian stimulation
during assisted reproductive treatments (ART), often resulting
in lower oocyte retrieval, using high gonadotropin doses,
decreased implantation rates, and challenges in achieving a
successful pregnancy (1). The prevalence of DOR is increasing,
partly due to delayed childbearing, which exposes more
women to the natural decline in ovarian function. An estimate
of 9-24% of women undergoing In Vitro Fertilization (IVF) are
poor ovarian responders (2).

The outcome of an IVF cycle is significantly influenced by
the ovarian response to gonadotrophin stimulation, among
various other factors (3). A suboptimal ovarian response not
only correlates with lower success rates in IVF treatments
but also poses a heightened risk of obstetric and perinatal
complications (4) in subsequent pregnancies when compared
to alternative methods like intrauterine insemination (5).

The relationship between DOR and adverse maternal and
neonatal outcomes remains a subject of ongoing debate.
Several studies researched that women with poor ovarian
response may be at increased risk of gestational diabetes
(GDM), hypertensive disorders of pregnancy (HDP), preterm
birth (PTB), and other complications (6, 7). For instance,
Li et al, observed that certain Patient-Oriented Strategies
Encompassing Individualized Oocyte Number (POSEIDON)
groups, particularly older women with low ovarian reserve,
showed higher incidences of GDM, HDP, and first-trimester
pregnancy loss compared to women with normal ovarian
function (6). On the other hand, some evidence contradicts
these findings. Jin et al., reported that among women under
38 years of age, DOR did not increase the likelihood of
maternal complications or adverse neonatal outcomes such
as low birth weight (LBW) or PTB in singleton pregnancies
(7). The discrepancies in the literature may be attributed to
differences in study populations, methodologies, and the
criteria used to define DOR. For example, while some studies
focus on older women undergoing ART, others investigate
younger populations with varying degrees of ovarian reserve.
Moreover, confounding factors such as age, body mass index
(BMI), and preexisting medical conditions often complicate the
interpretation of results.

Despite these difficulties, which can make IVF seem like a
last resort, infertile couples need to weigh its disadvantages
against the chances of success and the possibility of achieving
a live birth. This underscores the importance of conducting
further research and in-depth studies on the subject. This
study aims to evaluate whether DOR is associated with poorer
perinatal outcomes, including adverse maternal and neonatal
complications. Understanding these associations is critical for
informing clinical management and improving outcomes in
this growing patient population.

MATERIALS METHODS
This research involved a retrospective cohort of women
who achieved a singleton live birth following fresh embryo
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transfer during intracytoplasmic sperm injection (ICSI) cycles at
the University of Health Sciences Konya City Hospital IVF Unit,
from 2019 to 2022. The outcome of 26 live birth patients who
underwent ICSI due to DOR, were compared with the obstetric
and perinatal outcomes of 63 live birth patients who underwent
ICSI due to male factor as a control group. To exclude maternal
factors, we included patients who underwent ICSI due to male
factor and had a singleton live birth after fresh single embryo
transfer as a control group. The controls were matched by
age and BMI. Complications for mothers and newborns were
compared between the DOR group and the control group.

Inclusion criteria for the study were; patients who
underwent ICSI due to DOR and achieved live births as the
study group (n=26) and patients who underwent ICSI due
to male factor and achieved live births, as the control group
(n=63). At the same time, patients who had a single fresh 3rd or
5th day embryo transfer and had a single live birth. Exclusion
criteria; Patients over 40 years of age, due to age-related
perinatal and obstetric risks, patients with systemic diseases,
endometrioma/endometriosis, polycystic ovary syndrome,
patients with more than 1 embryo transfer, frozen embryo
transfer cycles. Information about the patients was obtained
from infertility files and computerized data. Each participant in
this study signed a written informed consent. Ethical approval
of this manuscript was obtained from Karatay University
Faculty of Medicine (Date: 26.12.2024, number: 2024/008).

Patients born at 24 weeks and over were accepted as live
births. Among the maternal and neonatal complications
analyzed were HDP, PTB, preterm premature rupture of
membranes (PPROM), LBW, GDM and abruptio placenta,
intrahepatic cholestasis, c- section rate, fetal anomaly. Patients
defined as, DOR if two out of these three criteria were met; 1)
Anti-Miillerian Hormone (AMH) < 1.2 ng/mL, 2) Antral Follicle
Count (AFC) < 7 on days 2—-4 of the menstrual cycle, 3) basal
serum Follicle-Stimulating Hormone (FSH) > 10 U/L. Patients
with hypertensive disorders were diagnosed according to
the International Society for the Study of Hypertension in
Pregnancy (ISSHP) criteria (8). In the current study, HDP
includes gestational hypertension and pre-eclampsia and
excludes chronic hypertension. PTB is characterized by a
live birth occurring before 37 weeks of pregnancy. LBW is
identified when a full-term newborn's birth weight is under
2500 grams. The diagnosis of GDM according to WHO criteria
is made when one or more of the following criteria are met:
fasting plasma glucose > 7.0 mmol/I; 2-hour plasma glucose >
11.1 mmol/I following a 75 g oral glucose load; random plasma
glucose = 11.1 mmol/I in the presence of diabetes symptoms
(9). Intrahepatic cholestasis of pregnancy is characterized by
pruritus and an elevation in serum bile acid concentrations,
typically developing in the late second and/or third trimester
and rapidly resolving after delivery (10).
Ovarian stimulation protocol

Basal hormone profiles were assessed on the 2nd or 3rd
day of menstruation for all patients. To rule out persistent cysts,
transvaginal ultrasonography was performed. Patients were
administered either a fixed or flexible short antagonist protocol,
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with individualized doses of recombinant Follicle-Stimulating
Hormone (recFSH) (Gonal f, Merck, Italy) or recFSH+Human
Menopausal Gonadotropin (HMG) (75-150 IU of Merional, IBSA,
Switzerland) initiated on the 2nd or 3rd day of the cycle based
on BMI. Patients were recalled every 2-3 days for transvaginal
folliculometry, and measurements of Luteinizing Hormone
(LH), estradiol, and progesterone. Upon the dominant follicle
exceeding 12mm, a Gonadotropin-Releasing Hormone (GnRH)
antagonist (Cetrorelix, Merck, Italy) was added for flexible
antagonist protocol. GnRH antagonist (Cetrorelix, Merck, Italy)
was added on day 6th day of stimulation in patients using a fix
antagonist protocol. When follicles reached a size of 17-18mm,
final maturation was induced with recHCG (Ovitrelle, Merck,
Italy). Oocyte retrieval was conducted under anesthesia 34-36
hours after triggering. All patients underwent standard ICSI
with Metaphase Il (MIl) oocytes. The highest-quality embryos
from day 3 or day 5 were transferred using a soft catheter
under ultrasound guidance. Post-transfer, patients received
routine luteal support of 3x200mg intravaginal progesterone
(Progestan caps, Kogak Farma, Istanbul). Patients were invited
back to the hospital for a pregnancy test 12 days following the
transfer.
Statistical analysis

Statistical analyses were performed using SPSS Statistics
for Windows, Version 29.0 (IBM Corp., Armonk, NY, USA). The
conformity of continuous variables to normal distribution
was evaluated by Kolmogorov-Smirnov test and histograms.
Continuous variables showing normal distribution were
expressed as mean + standard deviation (Mean + SD) and

continuous variables not showing normal distribution were
expressed as median (Min-Max). Categorical variables were
expressed as n (%). In intergroup comparisons, Independent
t-test was used for variables with normal distribution and
Mann-Whitney U test was used for variables without normal
distribution. Chi-square test or Fisher exact test was used
when appropriate for analyses of categorical variables. Logistic
regression analysis was performed to evaluate the risk factors
for PPROM. The results of the regression analysis are reported
with odds ratios (odds ratios, OR) and 95% confidence intervals
(confidence intervals, Cl). In all statistical tests, a value of p <
0.05 was accepted as the limit of statistical significance. Patients
born at 24 weeks and over were accepted as live births.

RESULTS

A comparison was made of the demographic and hormonal
characteristics of the DOR and control groups (Table 1). The
analysis revealed no statistically significant differences in age
(33.63 + 5.09 years vs. 32.89 + 4.04 years, p = 0.464) or BMI
[23.67 (20.00-33.00) kg/m2 vs. 23.80 (19.45-30.05) kg/m2, p =
0.476] between the groups. However, a significant difference
was observed in antral follicle count (AFC) [5.00 (2.00-12.00)
vs. 11.00 (8.00-13.00), p = 0.001] and antimiillerian hormone
(AMH) levels (0.92 + 0.36 ng/mL vs. 3.04 + 0.96 ng/mL, p =
0.001) were significantly lower in the DOR group compared to
the control group.

The total FSH dose required was significantly higher in
the DOR group (2834.26 + 606.07 IU vs. 1826.19 + 338.15 IU,
p = 0.001), while serum estradiol levels on the hCG day were

Table 1. Comparison of clinical and hormonal parameters between DOR and controls

Variables DOR (n=27) Control Group (n=63) p-value
Age (years) 33.63 £ 5.09 32.89 + 4.04 0.464*
BMI (kg/mz) 23.67 (20.00-33.00) 23.80 (19.45-30.05) 0.476**
AFC (n) 5.00 (2.00-12.00) 11.00 (8.00-13.00) 0.001**
AMH (ng/mL) 0.92 + 0.36 3.04 £ 0.96 0.001*
FSH (U/L) 13.11 £ 2.63 6.55+2.18 0.012*
LH (U/L) 8.00 (2.82-13.00) 5.99 (3.89-13.59) 0.066**
E2 (ng/L) 40.80 + 13.48 39.23 £ 11.41 0.574*
Progesterone (pg/L) 0.84 + 0.26 1.00 +£ 0.22 0.004*

AMH: anti-mullerian hormon *independent t test(mean+SD), **Mann Whitney U testfMedian(Min-Max)]. DOR: diminished ovarian reserve, BMI: body mass index,
AFC: antral follicle count, FSH: follicle stimulating hormone, LH: luteinizing hormone, E2: estradiol, n: number

Table 2. Comparison of IVF cycle parameters and laboratory outcomes between DOR and control groups

Variables DOR (n=27) Control Group (n=63) p-value
Total FSH Dose (1U) 2834.26 + 606.07 1826.19 £+ 338.15 0.001*
E2 on hCG Day (ng/L) 1079.37 £ 251.01 2578.62 £ 527.10 0.001*
Endometrial Thickness on hCG Day (mm) 10.42 £ 2.23 12.10 £ 1.74 0.001*
Stimulation Duration (days) 10.00 (8.00-12.00) 10.00 (9.00-11.00) 0.756**
Oocytes Retrieved (n) 4.89 £ 1.87 10.43 + 2.80 0.001*
MIl Oocytes (n) 3.30+ 1.46 7.08 £2.16 0.001*
Total Embryos (n) 2.19 £ 0.96 4.90 £ 1.49 0.001*
Number of Embr. Transferred 1.57+ 0.62 2.09 +0.70 <0.001
Blastocyst Transfer (n) 0 12(19.04) 0.002
Endometrial Thickness on Transfer Day (mm) 11.45 £ 2.15 12.71 £1.73 0.004*

IVF: In Vitro Fertilization FSH:follicle stimulating hormone E2: estradiol DOR: diminished ovarian reserve*independent t test(mean+SD), **Mann Whitney U

test[Median(Min-Max)]. HCG: human chorionic gonadothropin, mm: milimeter
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Diminished ovarian reserve and rerinatal outcomes

Table 3. Comparison of obstetric and neonatal outcomes between DOR and control groups

Variables DOR (n=27) Control Group (n=63) p-value
Birth weight(gr) 2300.0 (900.0 - 4000.0) 3150.0 (900.0 - 4100.0) 0.011*

Birth week 38.0 (26.0 - 40.0) 38.0 (28.0 - 40.0) 0.172*

Preterm birth<34 week(n) 8 (29.6%) 7 (11.1%) 0.0371**
Preterm birth<37 week(n) 13 (48.1%) 19 (30.2%) 0.102**
GDM(n) 2 (7.4 %) 4 (6.3 %) 0.854%*
HDP(n) 4 (14.8 %) 8 (12.7 %) 0.787%**
PPROM (n) 7 (25.9 %) 5(7.9 %) 0.021%*
Abruptio placenta(n) 1 (3.7 %) 2 (3.2 %) 0.898**
Intrahepatic cholestasis(n) 1 (3.7 %) 1 (1.6 %) 0.533**
C-Section Rate(n) 19 (70.4 %) 40 (63.5 %) 0.529**
Congenital Anomaly(n) 1 (3.7 %) 3 (4.8 %) 0.823**

DOR: diminished ovarian reserve *Mann Whitney U test[Median(Min-Max)], ** Chi Square test(n%). GDM: gestational diabetes mellitus, PTB: preterm birth, LBW:

low birth weight, PPROM: preterm premature rupture of membranes, HDP: hypertensive disorders of pregnancy,gr: grams, c-section: cesarean

Table 4. Logistic regression analysis of factors associated with PPROM in IVF patients

Variable Coefficient Std. Error Wald p-value Odds Ratio 95% Cl
Constant -2.812 5.547 0.257 0.612

BMI -0.075 0.122 0.378 0.538 0.92 0.72-1.17
Age 0.041 0.077 0.292 0.588 1.04 0.89 - 1.21
DOR group 2.025 0.766 6.979 0.008 7.57 1.68 - 34.05
ET on Tx Day 0.004 0.184 0.006 0.979 1.00 0.69 - 1.44
ET on hCG Day 0.306 0.200 2.346 0.125 1.35 0.91 - 2.01
Stimulation Duration -0.320 0.300 1.135 0.286 0.72 0.40 - 1.30

DOR: diminished ovarian reserve BMI: body mass index Et: endometrial thickness,tx: transfer

markedly lower in the DOR group (1079.37 + 251.01 ng/L vs.
2578.62 £ 527.10 ng/L, p = 0.001). A significant difference was
observed in the number of oocytes retrieved between the two
groups (4.89 + 1.87 vs. 10.43 + 2.80, p = 0.001). Furthermore,
a lower proportion of M2 oocytes was observed in the poor
responder group (3.30 + 1. 46 vs. 7.08 + 2.16, p = 0.001), and
total embryos formed (2.19 + 0.96 vs. 4.90 + 1.49, p = 0.001)

4500.00 p=0.011
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Figure 1. Box Plot Graph Comparing Birth Weight
Between DOR and Control Groups in IVF Patients
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(Table 2).

Birth weight was significantly lower in the DOR group
[2300.0 (900.0-4000.0) g vs. 3150.0 (900.0-4100.0) g, p =0.011]
(Figure 1). However, no significant difference was observed
in gestational age at birth [38.0 (26.0-40.0) weeks vs. 38.0
(28.0-40.0) weeks, p = 0.172]. Preterm birth (PTB) rates of less
than 34 weeks were 29.6% in the DOR group and 11.1% in the
control group (p = 0.031). The odds ratio for PTB before 34
weeks was 3.36 (95% Cl: 1.07-10.53), indicating a significantly
increased risk in the DOR group. Similarly, the incidence of
PPROM was significantly higher in the DOR group (25.9% vs.
7.9%, p = 0.021), with an associated odds ratio of 7.57 (95%
Cl: 1.68-34.05), suggesting a strong association between DOR
and PPROM. The rates of GDM and HDP were similar between
the groups (7.4% vs. 6.3%, p = 0.854; and 14.8% vs. 12.7%, p
= 0.787, respectively). No significant differences were found
in placental abruption (3.7% vs. 3.2%, p = 0.898), intrahepatic
cholestasis (3.7% vs. 1.6%, p = 0.533), or congenital anomalies
(3.7% vs. 4.8%, p = 0.823). Cesarean section rates were higher
in the DOR group (70.4% vs. 63.5%), but the difference did not
reach statistical significance (p = 0.529) (Table 3).

Logistic regression analysis was performed to assess factors
associated with PPROM risk. The analysis revealed that DOR
were significantly associated with an increased risk of PPROM
in IVF patients compared to controls (Odds Ratio [OR] = 7.57,
95% Cl: 1.68-34.05, p = 0.008). BMI (OR = 0.92, 95% Cl: 0.72-
1.17, p = 0.538), age (OR = 1.04, 95% Cl: 0.89-1.21, p = 0.588),
endometrial thickness on the day of transfer (OR = 1.00, 95% Cl:
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0.69-1.44, p = 0. 979), endometrial thickness on hCG day (OR =
1.35,95% Cl: 0.91-2.01, p = 0.125) and duration of stimulation
(OR =0.72, 95% Cl: 0.40-1.30, p = 0.286) were not significantly
associated with PPROM (Table 4).

DISCUSSION

Having DOR is associated with increased implantation
failure , reduced rates of live births (11) and higher miscarriage
rates (12). In this article, we investigate whether DOR is also
linked to poor obstetric outcomes. We compared the perinatal
outcomes of patients with DOR who underwent IVF and had
live births with a control group who underwent IVF due to
male factors and also had live births. We found that the group
with DOR had statistically higher risks of LBW (2.300 gr vs. 3500
gr, p=0.011), PPROM (7 vs 5, p=0.020) and PTB rates of less than
34 weeks (p = 0.031) than the control group.

An expanding body of research endorses the developmental
origins of health and disease (DOHaD) hypothesis, suggesting
that the foundational elements for chronic conditions are
set during early life, particularly through the intrauterine
environment (13). For example, compared to infants of
normal birth weight, those born with lower weights are at a
higher risk of encountering hypertension, diabetes, and other
metabolic disorders during both childhood and adulthood
(14). Therefore, investigating exposures during the intrauterine
period is crucial for researching the etiologies of diseases.
Some publications have found that high gonadotropin doses
used in patients with low ovarian reserve are associated with
aneuploidy and low blastocyst formation (15), while other
research fails to observe this correlation (16, 17). LoraK.Shahine
et al,, found that the number of blasts developing in patients
with low ovarian reserve was low and the aneuploidy rate was
high (18). In our own study, we found a statistically lower rate
of blast transfer in the DOR group.

A study investigates maternal and neonatal complications
in women with DOR undergoing IVF or ICS) cycles. Conducted
with 193 in the DOR group and 386 in the control group. The
results indicated a significantly higher incidence of HDP in
the DOR group (5.7%) compared to the control group (2.1%,
p= 0.021). Although the incidences of PTB (10.9% vs. 7.5%, p=
0.174) and LBW (6.2% vs. 5.4%, p= 0.704) were higher in the
DOR group, these differences were not statistically significant
(19). However, in our study, we did not find a significant
difference in HDP between the DOR and control groups. With
a reduced number of oocytes, DOR is a prevalent condition
linked to ovarian aging. Per the advisory statement from the
American Society for Reproductive Medicine, the aging of
ovaries is linked to irregularities in luteal phase function (20).
The production of progesterone and estradiol metabolites
during the luteal phase is significantly reduced in women of
advanced age. Additionally, it has been documented that
vascular issues and hypertensive pregnancy disorders are
associated with dysfunction in the luteal phase (21). In our
study, the lack of a higher incidence of HDP compared to the
control group might be due to the control group not consisting
of women of advanced maternal age. A study, which supports
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our research, also shows that women with a history of HDP
do not necessarily exhibit DOR, as measured by AMH levels,
compared to women with uncomplicated pregnancies (22).

Zhuetal. (23), examined the effects of DOR on the outcomes
of IVF/ICSI among young women aged <35 years. The study
found that women with DOR had significantly lower rates of
blastocyst formation, embryo implantation, clinical pregnancy,
and live birth compared to their non-DOR counterparts.
However, there were no significant differences in high-quality
embryo rates, miscarriage rates, or LBW incidences between
the two groups. The study concludes that while DOR reduces
clinical pregnancy and live birth rates, it does not increase the
risk of perinatal complications or affect the LBW incidence in
infants. These findings align with a major study showing no
significantdifferencesinlow birth weightratesbetweenwomen
with fewer than four oocytes and those with normal ovarian
reserve after adjusting for confounders (24). Additionally, a
previous study found that infants from IVF patients with low
ovarian responsiveness had similar birth weights to those with
normal responsiveness, with no significant differences in low
birth weight or size for gestational age (25). This may be due to
the fact that patients over 35 years of age were also included in
the study group and the number of participants was low.

There are also reports in the literature that PTB is increased
in IVF pregnancies (26). There is a meta-analysis evaluating the
association between IVF or ICSI and the risk of spontaneous
PTB in singleton pregnancies compared to natural conception.
Based on data from 15 cohort studies comprising over 61,000
pregnancies, the analysis reveals that sPTB (<37 weeks) occurs
more frequently in IVF/ICSI pregnancies (10.1%) than in
naturally conceived ones (5.5%), with an odds ratio of 1.75. The
study highlights a significant increase in PTB risk for IVF/ICSI
pregnancies but calls for caution in interpretation due to the
low quality of evidence (27). A study investigates the impact
of infertility causes on perinatal outcomes, specifically PTB and
LBW, in singleton pregnancies achieved via IVF or ICSI. Using
data from the Human Fertilization and Embryology Authority
(HFEA), the study found that ovulatory and tubal disorders
significantly increase the risk of PTB and LBW compared to
unexplained infertility, while male factor infertility showed no
significant impact. The findings suggest that the underlying
cause of infertility plays a crucial role in perinatal risks (28). In
our study, we found that the rate of PTB below 34 weeks of
gestation was statistically significantly higher in patients who
underwent IVF due to DOR than in patients who underwent
IVF due to male factor.

Limitation of this paper is that it is retrospective and
includes very few patients. Due to the retrospective design of
our study, no prior power analysis was performed. However,
a post hoc power analysis based on birth weight difference
yielded 82% statistical power (Cohen's d = 0.73, a = 0.05).
Another weakness is the lack of a control group of non-IVF
patients. In addition, other potential confounders (such as
smoking, socioeconomic status, chronic diseases) could not
be evaluated because they were not included in the recorded
data. On the other hand the control group was selected only
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from patients with male factor-related infertility, which may
lead to differences in hormonal environment and may lead to
selection bias. In future studies, comparisons with groups with
different causes of infertility are recommended.

CONCLUSION

In summary, this study highlights the significant impact of
DOR on perinatal outcomes in women undergoing ICSI. While
DOR was associated with an increased risk of adverse outcomes
such as LBW, PTB before 34 weeks, and PPROM, it did not
appear to exacerbate HDP or GDM compared to controls. These
findings emphasize the need for personalized management
strategies in patients with DOR to mitigate risks and optimize
both maternal and neonatal outcomes. Further research with
larger cohorts and diverse populations is warranted to deepen
our understanding and improve clinical care for this unique
patient group.
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OZET

Amag: Bu calismada yliz dermatozu nedeniyle takip edilen hastalarda ve saglikh bireylerde yiizeyel deri biyopsisi yontemi kullanilarak Demodex spp. sikliginin
arastirilmasi ve bu patojenin yliz dermatozu, hijyen aliskanliklari ve deri tipi ile iliskisinin belirlenmesi amaglanmistir.

Gereg ve Yontemler: Calismamiza klinik ve / veya histopatolojik olarak rozasea, steroide bagli perioral dermatit, perioral dermatit, seboreik dermatit, akne vulgaris
tanisi alan her yas grubundan 103 yiiz dermatozuna sahip hasta, kontrol grubu olarak ise Ankara Egitim Arastirma Hastanesi Deri ve Zihrevi Hastaliklar Poliklinigi’ ne
basvuran, yiiz dermatozu olmayan, ayni yas ve cinsiyet dagiliminda 104 goénilli hasta dahil edildi. Demodex spp. yogunlugunu tespit etmek icin en uygun yéntemlerden
biri olan non - invaziv standart ylizeyel deri biyopsisi (SYDB) secildi. Hastalar ve dermatozlarin alt gruplari, kontrol grubundaki goénilliilerle; yas, cinsiyet, demodeks
pozitifligi, cilt tipi, hijyen aliskanliklari gibi degiskenler bakimindan istatistiksel olarak karsilastirildi.

Bulgular: Hasta grubunun yas dagilimi 8 - 81 arasinda degismekte olup yas ortalamasi 37.37, kontrol grubunun yas dagilimi 10 - 76 arasinda degismekte olup yas
ortalamasi 35.42 idi. Hasta ve kontrol gruplarinda Demodex varligi arasinda yas, cinsiyet ve hijyen aliskanliklari agisindan istatistiksel olarak anlamli bir korelasyon
saptanmadi (p>0.05). Yiiz dermatozu olan hastalarin alt gruplari karsilastirildiginda, seboreik dermatitli hastalarin %60,7'sinde Demodex tespit edildi (p=0,015). Yagh
cilde sahip hastalarda da anlamli Demodex pozitifligi tespit edilmistir. (p=0.010).

Sonug: Yagl cilt tipi ve yliz dermatozlarindan seboreik dermatit Demodex ile pozitif yonli anlaml bir iliski gosterse de yas, cinsiyet, hijyen aliskanliklari gibi faktorler
bakimindan Demodex varhligi ile iligkili bulunmamistir.

Anahtar Kelimeler: Demodeks, fasiyal dermatoz, seboreik dermatit, yagh cilt

ABSTRACT

Objective: In this study, we aimed to investigate the frequency of Demodex spp. using the superficial skin biopsy method in patients with facial dermatosis and
healthy individuals and to determine the relationship between this pathogen and facial dermatosis, hygiene habits, and skin type.

Materials and Methods: A total of 103 patients of all age groups who were clinically and/or histopathologically diagnosed with rosacea, steroid-induced perioral
dermatitis, perioral dermatitis, seborrheic dermatitis, or acne vulgaris were included in the study. As a control group, 104 volunteer patients of the same age distribution
who were admitted to the Skin and Venereal Diseases Polyclinic and did not have facial dermatosis were included in the study. A non-invasive standard superficial skin
biopsy (SSSB), the most appropriate method for detecting Demodex spp. density, was performed. The patients and dermatose subgroups were statistically compared
with the volunteers in the control group in terms of variables such as age, sex, Demodex positivity, skin type, and hygiene habits.

Results: The age distribution of the patient group ranged between 8-81 years with a mean age of 37.37+17.15 years. The age distribution of the control group ranged
between 10-76 years and the mean age was 35.42+15.76 years. There was no statistically significant relationship between the presence of Demodex in the patient and
control groups in terms of age, sex, and hygiene habits (p>0.05). When the subgroups of patients with facial dermatosis were compared, Demodex was detected in
60.7% of patients with seborrheic dermatitis (p=0.015). Significant Demodex positivity was also detected in patients with oily skin. (p=0.010).

Conclusion: Oily skin type and seborrheic dermatitis, one of the facial dermatoses, has a significant association with Demodex, while factors such as age, sex, hygiene
habits were not found to be associated with the presence of Demodex.

Keywords: Demodex, facial dermatosis, seborrheic dermatitis, oily skin

INTRODUCTION

Demodex mites are members of the family Demodicidae,
order Prostigmata, and class Arachnida, and are commonly found
in humans, especially on the face (1). Only two mite species,
Demodex folliculorum (DF) and Demodex brevis (DB), have been
identified in humans (2). While Demodex folliculorum settles
mostly in the infundibular part of hair follicles, DB settles in the

deeper sebaceous glands and ducts (2, 3). Although these parasites
can be found in any part of the skin, they are most commonly
seen on the face. They are found more on the forehead, cheek,
nose, nasolabial fold, chin, and eyelid, where sebum production is
higher than in other areas of the face (4).

Demodex mites may play a role in the etiopathogenesis of
rosacea, acne vulgaris, blepharitis, perioral dermatitis, seborrheic
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dermatitis, pustular folliculitis, papulopustular lesions of the
scalp, and pustular lesions in acquired immunodeficiency
syndrome (AIDS) (5). It has been reported that pathogenicity
against these mites may increase in conditions such as lack of
attention to skin hygiene, intensive use of cosmetic products,
increased sebum production with sweating, oily skin, advanced
age, and immunodeficiency (6).

In this study, we aimed to investigate the frequency of
Demodex spp. using the superficial skin biopsy method in
patients with facial dermatosis and healthy individuals and to
determine the relationship between this pathogen and facial
dermatosis, hygiene habits, and skin type.

MATERIAL METHOD

This study was conducted in accordance with the
Declaration of Helsinki. The study was approved by the
Ankara Training and Research Hospital Clinical Research Ethics
Committee, and written informed consent was obtained from
all patients. 103 patients of all age groups who were clinically
and/or histopathologically diagnosed with rosacea, steroid-
induced perioral dermatitis, perioral dermatitis, seborrheic
dermatitis, acne vulgaris and who agreed to be investigated for
Demodex and who were admitted to the Ankara Training and
Research Hospital Skin and Venereal Diseases Outpatient Clinic
were included in the study. As a control group, 104 volunteer
patients with the same age distribution who were admitted to
the same outpatient clinic, did not have facial dermatosis, and
accepted the study conditions were included in the study.

Gunseli Kekec; Selcuk Med J 2025;41(3): 165-170

Data on hygiene habits (common towel, number of face
washes, use and type of facial cleanser, and use of cosmetic
products) and skin types were collected from the patients
upon their first admission to the study. The patients and control
group were examined one hour after washing and drying
their faces with white soap. If the change in the napkin was in
the form of a slight moistening when we gently pressed the
entire face, it was classified as a neutral skin type. If the napkin
appeared almost dry and not moist at all, it was classified as a
dry skin type. If the napkin was dry when you did the napkin
test on the cheek area, but oily around the nose and forehead,
it was classified as a mixed skin type. If the napkin appeared
quite oily and moist when applied to the entire face, it was
classified as oily skin type

Non-invasive standard superficial skin biopsy (SSSB),
which is the most appropriate method for the detection of
Demodex spp. density, was performed. A drop of cyanoacrylic
adhesive was placed on the clean slide. It was pressed on the
lesioned skin area of the patient, held for one minute, and then
withdrawn. Immersion oil was dripped onto the sample and
covered with a coverslip. The preparations were examined
under a light microscope at x10 and x40 magnifications to
determine the density of Demodex spp. per cm2.The presence
of five or more Demodex spp. per cm2 was considered positive
for diagnosis.

Statistics

Data analysis was performed with SPSS (Statistical Package

for Social Science (SPSS) 15.0 program, and a 95% confidence

Table 1. Demographic data of patients with facial dermatosis and control patients

Variables Patient (n=103) Control (n=104) P

Age (Mean) 37,37£17,15 35,42+15,76

Age Subgroup 0,443
<25 years 36 (%34,9) 36 (%34,6)
26-35 years 16 (%15,5) 23 (%22,1)
>36 years 51 (%49,5) 45 (%43,2)

Gender 0,027*
Female 57 (%55,3) 73 (%70,1)
Male 46 (%44,6) 31 (%29,8)

Table 2. Presence of Demodex in patient and control groups.

Patient Group (n=103) Control Group (n=104) P
Demodex Negative 59 (%57,3) 69 (%67) 0,179
Positive 44 (%42,7) 35 (%34)

Table 3. Distribution of Demodex in patient and control groups according to age.

Demodex (-) Demodex (+) p

Patient Group <25 years 26 (%72,2) 10 (%27,7) 0,075

26-35 years 8 (%50) 8 (%50)

>36 years 25(%49) 26 (%51)
Control Group <25 years 25 (%69,4) 11 (%30,6) 0,886

26-35 years 15 (%65,2) 8 (%34,7)

>36 years 19 (%54,2) 16 (%45,7)
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level was used. The chi-square test of independence was used
to analyze the relationship between categorical variables.
The p-value calculated as a result of the analysis was less than
the significance coefficient of 0.05, indicating a relationship
between the variables.

RESULTS

Of the 103 patients with facial dermatosis, 57 were female
(55.3%) and 46 were male (44.6%). In the control group of 104
patients, 73 were female (70.1%) and 31 were male (29.8%).
The demographic data of patients with facial dermatosis and
control patients are shown in Table 1. The age distribution of
the patient group ranged between 8-81 years with a mean
age of 37.37+17.15 years. The age distribution of the control
group ranged between 10-76 years and the mean age was
35.42+15.76 years. As indicated in Table 1, the patient and
control groups were homogeneous in terms of age distribution.
The presence of Demodex in the patient and control groups is
presented in Table 2. Demodex was detected in 44 (42.7%) and
59 (57.3%) of 103 patients in the patient group. In the control
group, 35 (34%) patients had Demodex, while 69 (67%) did
not. There was no statistically significant difference between
the patient and control groups in terms of the presence of
Demodex (p>0.05)

Demodex was detected in 10 (27.7%) of 36 patients aged
25 years and younger, 8 (50%) of 16 patients aged 26-35 years,
and 26 (51%) of 51 patients aged 36 years and older in the
patient group. In the control group, Demodex was found in 11
(30.6%) of 36 patients aged < 25 years, 8 (34.7%) of 23 patients
aged 26-35 years, and 16 (45.7%) of 35 patients aged > 36 years.
There was no statistically significant relationship between
the presence of Demodex and age in the patient and control
groups (p>0.05) (Table 3). Demodex was found in 26 of 57
female (45.6%) and 18 of 46 male (39.1%) in the patient group.

In the control group, Demodex was found in 25 of 73 female
(34.2%) and 10 of 31 male (32.2%). There was no statistically
significant relationship between the presence of Demodex
and sex in the patient and control groups (p>0.05) (Table 4).
Among patients with facial dermatosis, 48 (44%) had rosacea,
25 (23%) had acne, 28 (26%) had seborrheic dermatitis, 7 (6%)
had perioral dermatitis, and 1 (1%) had contact dermatitis.

When the subgroups of patients with facial dermatosis were
compared in terms of the presence of Demodex, Demodex
was found in 22 (45.8%) of 48 patients with rosacea, 8 (32.0%)
of 25 patients with acne vulgaris, and 1 (14.3%) of patients
with perioral dermatitis. There was no statistically significant
relationship between the presence of Demodex and rosacea,
acne vulgaris, or perioral dermatitis (p=0.281). Demodex was
detected in 17 (60.7%) of 28 patients with seborrheic dermatitis
and a statistically positive relationship was found between
seborrheic dermatitis and the presence of Demodex (p=0.015)
(Table 5).

When common towel use, frequency of face washing, use
of facial cleanser and cosmetic products were evaluated in the
patient and control groups, the higher rate of common towel
use in the patient group was statistically significant (p=0.044).
In addition, the use of facial cleanser was lower in the patient
group than in the control group (p=0.004). When hygiene
habits were analyzed under the subheadings of common
towel, number of face washes, use and type of facial cleanser,
and use of cosmetic products, Demodex was found in 36% of
patients who used “common towel” and in 40.6% of those who
did not. Demodex was present in 54.5% of those who washed
their face once a day or less and in 38.6% of those who washed
their face five times or more. Mites were detected in 37.4%
of those who did not use facial cleansers and 29.1% of those
who did. Demodex was detected in 47.3% of those who used
soap as a facial cleanser and in 30% of those who used non-

Table 4. Distribution of Demodex in patient and control groups according to gender.

Demodex (-) Demodex (+) p
Patient Group Female 31 (%54,3) 26 (%45,6) 0,645
Male 28 (%60,8) 18 (%39,1)
Control Group Female 48 (%65,7) 25 (%34,2) 1,000
Male 21 (%67,7) 10 (%32,2)
Table 5. Relationship between Demodex and facial dermatoses.
Demodex (-) Demodex (+) P
Rosacea - 102 (%64,2) 57 (%35,8) 0,281
+ 26 (%54,2) 22 (%45,8)
Acne vulgaris - 111 (%61,0) 71 (%39,0) 0,648
+ 17 (%68,0) 8 (%32,0)
Seborrheic dermatitis - 117 (%65,4) 62 (%34,6) 0,015%
+ 11 (%39,3) 17 (%60,7)
Perioral dermatitis - 122 (%61,0) 78 (%39,0) 0,179
+ 6 (%85,7) 1(%14,3)
Contact dermatitis - 128 (%62,1) 78 (%37,9) 0,382
+ 0 (%0,0) 1(%100)
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Table 6. Relationship between facial dermatoses, demodex and skin type.

Patient (n=103)

Control (n=104)

Demodex (-) Demodex (+) p

Skin Type Neutral 3 (%2,9) 10 (%9,7) 11 (%84,6) 2 (%15,4) 0,010*
Oily 52 (%50,5) 13(%12,6) 30 (%46,2) 35 (%53,8)
Dry 30 (%29,1) 49(%47,6) 54 (%68,4) 25 (%31,6)
Mix 18 (%17,5) 32(%31,1) 33 (%66,0) 17 (%34,0)

soap cleansers. Although Demodex was found to be positive
in 33.7% of those who used cosmetic products and 42.3%
of those who did not. No statistically significant relationship
was observed between hygiene habits and the presence of
Demodex (p>0.05).

In the patient group, 2.9% had neutral skin, 50.5% had
oily skin, 29.1% had dry skin, and 17.5% had mixed skin
types. There was a statistically significant difference in skin
structural characteristics between the patient and control
groups (p<0.05). Demodex was detected in 15.4% of those
with neutral skin, 53.8% of those with oily skin, 31.6% of those
with dry skin and 34.0% of those with mixed skin. There was
a statistically significant relationship between the presence of
Demodex and the skin type(p=0.010). Demodex mites were
detected at a higher rate in the group with oily skin than in the
group with neutral, dry, and mixed skin type (Table 6).

DISCUSSION

DF and DB species are accepted as pathogens that settle in
the human body. While it has been stated that the settlement of
mites in pilosebaceous follicles may be harmless, some authors
have stated that they may play a role in the etiopathogenesis
of skin diseases localized on the face (2). When the incidence
of Demodex according to age was examined in studies, it was
reported that there were no mites in children, it was rare in
adolescents, and the incidence of mites increased with age (8-
10). Theincidence of Demodex increases with age, with a rate of
13% between the ages of 3and 15 years and up to 95% between
the ages of 71 and 96 years (11). In our study, the total incidence
rate of Demodex was 38.1%. When the distribution according
to age groups was evaluated, although not significant, it was
found that the rate of Demodex was positively correlated with
age in accordance with the literature. This finding may be due
to the increase in sebaceous activity with age, which creates a
favorable environment for mite proliferation and increases the
incidence of mites in older individuals. There are conflicting
results in the literature regarding the relationship between sex
and Demodex. In their study conducted in 2010 on patients
with a diagnosis of rosacea, Tas et al. found that the rate of
parasite presence in females was higher than that in males
and reported a significant relationship between sex and mite
positivity (12). In this study, no significant relationship was
found between sex and Demodex positivity in the control and
patient groups.

Different results related to the relationship between
facial dermatoses and Demodex have been reported in the
literature. In skin biopsy samples obtained by Roihu and
Kariniemi in 1998 from 80 patients with rosacea, 40 patients
with eczematous eruptions, and 40 patients with discoid
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lupus erythematosus, the prevalence of mites in patients with
rosacea (51%) was higher than that in patients with eczema
(28%) and discoid lupus erythematosus (31%) (13). Of the
103 patients who participated in our study, 44% had rosacea.
Demodex was positive in 45.8% of 48 patients with rosacea.
Although not significant, a high rate of Demodex positivity
was found on the faces of patients with rosacea, similar to that
reported in the literature. Polat et al. detected DF in 12 (15.4%)
of 78 patients with acne vulgaris in samples taken from three
different facial regions, including the forehead, cheek, and
chin, and from pimples using the SSSB method (14). Baysal et al.
detected Demodex in 11.8% of 101 patients with acne vulgaris
and stated that they could not detect any mites in the control
group (15). In this study, 25 (23%) of 103 patients with facial
dermatosis were diagnosed with acne vulgaris, and Demodex
mites were found to be positive in 32% of them. However, no
significant differences were observed when compared with
those without acne vulgaris (p>0.05). It was thought that the
fact that acne vulgaris is generally seen in the adolescent age
group and the incidence of Demodex mites increases with age
may be the reason for the low rate of mites seen in this young
patient group.

In contrast to the above studies, the lack of a statistically
significant relationship between rosacea, acne vulgaris, and
perioral dermatitis and Demodex positivity in our study may
be due to the small number of patients in these groups, or it
may be due to the inability to detect mites located deep in the
follicles with the SSSB method.

Seborrheic dermatitis is a chronic and superficial
inflammatory skin disorder that typically presents with
erythematous, oily, yellow squames on sebaceous gland-rich
areas, such as the scalp, face, chest, back, and flexural regions.
Although its exact etiology remains unidentified, multiple
factors, including increased sebum production, Pityrosporum
ovale colonization, medications, immune dysfunction, genetic
predisposition, neurological disorders, psychological stress,
dietary habits, lifestyle, and environmental factors, have
been associated with its development or worsening of its
symptoms (16). In a case-control study conducted by Karabay
et al. in 2020 with 127 patients, the three most common facial
dermatoses, acne vulgaris, rosacea, and seborrheic dermatitis,
were investigated in terms of Demodex etiopathogenesis via
superficial skin biopsy (17). The findings of this study suggest a
significant association between Demodex infestation and the
presence of rosacea, acne vulgaris, and seborrheic dermatitis
in patients with psoriasis. Immune system activation,
inflammatory responses, and follicular alterations induced by
Demodex mites may play a role in the pathogenesis of these
conditions. In a case-control study conducted by Kilinc et al. in
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2023,Demodexmiteswereinvestigatedinthelesions of patients
with seborrheic dermatitis, in their skin without lesions, and in
the control group; mite positivity was found to be 50%, 2.6%,
and 12.5%, respectively. In light of the statistical data obtained,
they thought that Demodex, which is a part of the microbiota,
may be a predisposing factor in the development of Seborrheic
Dermatitis (18). In a study conducted by Karincaoglu et al. in
2009, mites were found to be positive in 50% of patients with
seborrheic dermatitis (19). In this study, seborrheic dermatitis
was detected in 28 of the 103 patients (26%). 60.7% of the
patients with seborrheic dermatitis had Demodex, which was
higher than the rate reported by Karincaoglu et al. in 2009 and
there was a relationship between seborrheic dermatitis and
the presence of Demodex (p<0.05). This result supports the
commonly known theories that increased mite density may
stimulate sebaceous follicles and increase sebum secretion,
and that cytokines released from keratinocytes by reactivating
the immune system or stimulating inflammation with toxic
products induce Seborrheic Dermatitis and the possible role of
Demodex in the pathogenesis of seborrheic dermatitis.

In a study conducted in 2005, Fabienne et al. reported that
washing the face twice a day with a cleanser or soap decreased
Demodex density in humans. They stated that this was
because the chemical agents in the soap covered the face and
controlled and prevented infestation (20). It is thought that
sebum ratio increases in those who do not use facial cleanser
and wash their face less frequently and creates a suitable
environment for mite reproduction. However, Zhao et al. did
not find a relationship between daily face washing frequency,
hygienic practices such as washing the face with soap or
cleanser, and Demodex infestation in their study conducted
with the SSSB method in 756 students with or without facial
dermatosis. They suggested that although the facial cleanser
and soap used clean the skin surface, they cannot clean the
sebaceous glands and hair follicles. They also reported that
the use of common towels may increase the risk of infestation
(21). In this study, no relationship was found between hygiene
habits and the presence of Demodex (p>0.05). This result is
consistent with the study of Zhao et al.

In two different studies conducted in 2009, Demodex mites
were found at a higher rate in patients with mixed and oily skin
than in patients with dry and neutral skin (22, 23). Zhao et al.
reported that mite infestation was more intense in oily and
mixed skin than in dry and neutral skin types (21). In this study,
Demodex was present in 53.8% of oily, 34% of mixed, 31.6% of
dry,and 15.4% of neutral skin types. Zhao et al. claimed that oily
and mixed skin types were associated with Demodex density
and that the movement of Demodex in the pilosebaceous
unit increased sebum secretion by stimulating the sebaceous
glands. Consistent with the literature, a statistically significant
relationship was found between oily skin and Demodex
positivity (p=0.01). This suggests that increased sebaceous
activity in oily skin may create a favorable environment for
mite proliferation.

Our study had some limitations. Firstly, although the SSSB
technique chosen to detect mite positivity is the most useful
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method for this type of study, it cannot detect mites in deep-
seated hair follicles. In addition, statistically significant results
may not have been obtained in subgroup analyses due to the
insufficient number of patients, especially in the perioral and
contact dermatitis subgroups. In our prospectively designed
study, all data collection, questionnaire, and microscopic
evaluation phases were performed by a single physician, and
blinding was not performed.

CONCLUSION

Oily skin type and seborrheic dermatitis, one of the facial
dermatoses, has a significant association with Demodex,
while factors such as age, sex, hygiene habits were not found
to be associated with the presence of Demodex. In larger
patient groups, more comprehensive studies are needed on
the relationship between Demodex mites and demographic
characteristics of patients, their role in the pathogenesis of
facial dermatoses, especially seborrheic dermatitis, drug use,
hygiene and eating habits, and structural features of the skin.
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