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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 her tiirlti yayin hakki yazarlara ve Selcuk Tip Dergisine aittir. Selcuk Tip Dergisi, ilave olarak vebsitesinde bulunan telif haklari bildirim
belgesinin de yazarlar tarafindan onaylanarak imzalanmasini ve islak imzali formun sisteme eklenmesini talep etmektedir. Dergi her yil mart, haziran, eylul ve aralik
aylarinda olmak lizere 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) ydnergelerini 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 yiiklenmesi 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. Agiklanmasi 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 yukimlaltgadiir. 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 yikimlulagadur.

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, Uguralp S, Gliveng MN. 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 (ail, Yeh BM, Westphalen AC, Roberts JP, Wang ZJ. 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, Agrén E, Wu L, Lindley 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.

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

Makal Sozciik siirn Ozet siur1 Kaynak siiri Tablo sinir1 ekil sinirn

Aragtirma 3500 300 50
makalesi
1500 15 5 5

1000 Ozet yok 8 Tablo icermez Sekil icermez

Orijinal goriinti 200 Ozet yok 5 1 3

raporu

Makale Tiirleri

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

Arastirma Makaleleri: Orijinal arastirmalara dayanan yeni sonugclar 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 siire¢ boyunca kullanilan istatistiksel yazilim belirtilmelidir. Birimler Uluslararasi Birimler Sistemine (SI) uygun olarak hazirlanmalidir.
Makalenin kisithliklari, 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 gecmisi 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
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Requests for Author Change
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Article Writing
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Originality
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Using Original Sources and Citation
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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
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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.
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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
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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, Uguralp S, Gliiveng MN. 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, Roberts JP, Wang ZJ. 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, Agron E, Wu L, Lindley 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

Word limitation Limitation of Limitation of  Limitation of
of abstract references Tables Figures

(0) al Image Report

Research Article

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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The Influence of Social Media on Seborrheic Dermatitis
Treatment: A Cross-Sectional Study

Sosyal Medyanin Seboreik Dermatit Tedavisi Uzerindeki Etkisi: Kesitsel Bir Arastirma
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OZET

Amag: Bu calismanin amaci seboreik dermatit hastalarinin hastaliklari ile iliskili olarak internet ve sosyal medya kullanim aliskanliklarini, internet ve sosyal medya
kullaniminin altinda yatan nedenleri ve kullandiklari tedavi 6nerilerini arastirmaktir.

Geregler ve Yontem: Seboreik dermatit hastalarindan sekiz sorunun yer aldigi bir ankete cevap vermeleri ve bunun yani sira yas, cinsiyet ve hastalik strelerini
belirtmeleri istendi. Hastalik siddetini degerlendirmek icin seboreik dermatit alan siddet indeksi kullanildi.

Bulgular: Bu calismaya gore, seboreik dermatit hastalari siklikla (%79,7) tibbi olmayan tedavi 6nerilerine basvurmaktadir. Kadinlarin interneti ve sosyal medya'yi
erkeklerden daha fazla kullandigi ve 18-32 yas grubunun interneti ve sosyal medya’yl daha buylk yas gruplarindan daha fazla kullandigi goérilmustir (sirasiyla
p<0.001, p=0.023). Internet ve sosyal medya’dan edinilen en yaygin tedavi énerisi recetesiz satilan bir Giriindiir (%89,6). Internette bilgi edinmek igin en sik kullanilan
cevrimici platform Google (%44,8), en ok tercih edilen sosyal medya platformu ise instagram (%36,2) olmustur. internetten ve sosyal medya'dan tedavi ile ilgili
tavsiye alanlarin ise temel nedeni hastaliklari ve hastaliklarinin tedavisi hakkinda bilgi almakti. Hastalarin cogunlugu (%78,9) hastaliklarinin basarili bir sekilde tedavi
edilebilmesi icin doktorlarini en glivenilir kaynak olarak gérmektedir.

Sonug: Seboreik dermatite sahip hastalarin bir klinisyene danismadan énce tedavi tavsiyesi alma egiliminde oldugu gériilmektedir. internet ve sosyal medya
aracglari hastalarin tedavi arayisinda énemli bir rol oynamaktadir. Giinliik klinik pratikte seboreik dermatite sahip hastalarin 6zellikle recetesiz satilan Griin kullanimi
acisindan sorgulanmasi gerekmektedir. Katilimcilarin en cok dermatologa glivenmesi ve cevrimici platformlardan alinan tedavi tavsiyelerinden memnun olmamalari,
klinisyenlerin cevrimici platformlarda seboreik dermatit ile ilgili daha ¢ok glivenilir ve dogru bilgi vermeleri gerektigini ortaya koymaktadir.

Anahtar Kelimeler: Recetesiz ilaglar, seboreik dermatit, sosyal medya

ABSTRACT

Objectives: This study aimed to investigate the internet and social media usage habits of seborrheic dermatitis patients in relation to their diseases, the underlying
reasons for internet and SM usage, as well as the treatment advice they used.

Materials and Methods: Patients with seborrheic dermatitis were asked to answer a questionnaire consisting of eight questions and provide their age, gender, and
disease duration. The seborrheic dermatitis area severity index was used to assess disease severity.

Results: According to this study, seborrheic dermatitis patients frequently (79.7%) turn to nonmedical treatment options. It was observed that females used the
internet and SM more frequently than males and patients aged 18-32 years used the internet and SM more frequently than older age groups (p<0.001, p=0.023,
respectively). The most common treatment recommendation from the internet and social media was an over-the-counter product (89.6 %). Google was the most
frequently (44.8%) used online platform for garnering information on the internet, while Instagram was the most preferred (36.2%) social media platform. The main
reason for those who received treatment advice from the internet and social media was to get information about their disease and its treatment. The majority (78.9 %)
consider their doctors to be the most reliable source for the successful treatment of their disease.

Conclusion: Patients with seborrheic dermatitis tend to seek treatment advice before consulting a clinician. Internet and social media tools play an important role in
treatment seeking. In daily clinical practice, patients with seborrheic dermatitis should be questioned especially in terms of over-the-counter product use. The fact
that the participants trusted the dermatologist the most and were dissatisfied with the treatment advice received from online platforms leads to the need for clinicians
to provide more reliable and accurate information about seborrheic dermatitis on online platforms.

Keywords: OTC drugs, seborrheic dermatitis, social media
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INTRODUCTION

The Internet and social media (SM) are now widely used
by the masses for communication and information sharing. In
daily clinical practice, it is observed that some of the patients
use SM as platforms to search for symptoms and treatment of
their disease before consulting a clinician, as well as to read
comments about their disease and share their experiences
with others. The information that patients obtain from SM
about their disease may be medical information shared by
health professionals (HPs) or complementary to this medical
information, or conversely, it may be misleading (1,2). In
the field of dermatology, it has been reported that patients
frequently use the internet and SM to search for chronic skin
diseases such as acne, psoriasis, atopic dermatitis, and skin
cancers (3).

Seborrheic dermatitis (SD) is a chronic skin disease
characterized by erythematous squamous lesions on the
scalp, face and chest. SD is common in the community with
a prevalence of approximately 1-8%. Although there are
pharmacologic agents that provide remission in the treatment
of SD, relapses are frequent in the course of the disease (4).
Since medical treatment does not provide a cure and the
symptoms of the disease can affect quality of life, SD patients
may be in search of new treatments. However, there stands
a gap in our understanding of how social media specifically
impacts SD treatment. This study aimed to investigate the
internet and SM usage habits of SD patients in relation to their
diseases, the underlying reasons for internet and SM usage, as
well as the treatment advices they used.

MATERIALS AND METHODS

Our study was approved by the Research Ethics Committee
at Karatay University (date: June 23, 2023;-number: 2023/0008).
All of the study procedures abided by the Declaration of
Helsinki. Patients with seborrheic dermatitis who presented
between June and September 2023 were included in the study.
Patients were asked to answer a questionnaire consisting of 8
questions in addition to age, gender, and disease duration.
Patients were asked whether they had received treatment
advice before admission to our clinic, whether they had
used over-the-counter (OTC) products, self-made products,
diet modification, food supplements, or any other treatment
advice, how useful the treatment advice was, and from which
source they got the treatment advice, what is the treatment
recommendation received from online platforms (internet and
SM), what is the preferred online platform for treatment, why
they prefer online platforms for treatment recommendation,
what is the most trusted source for treatment of their disease,
and what are the most challenging aspects of their disease.
The seborrheic dermatitis area severity index (SDASI) was used
to assess disease severity. Patients under 18 years of age and
those who had previously used prescription treatment were
excluded from the study.

For the continuous variables analyzed, descriptive statistics
were documented as frequencies, mean values, standard
deviation and minimum and maximum values. Student t test or
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Mann-Whitney U test was used for continuous variables based
on their distribution characteristics. Statistical analysis of the
data was done in IBM SPSS statistical version 22 program (IBM,
USA). Pearson chi-square was used to compare categorical
data between groups. p<0.05 was considered statistically
significant.

RESULTS

Of the total 152 patients, 42.8% were male and 57.2% were
female. The mean age of the patients was 29.93+10.65 years.
The mean duration of disease was 3.59+3.36 years for men
and 2.26+2.14 years for women. The disease was mild in 8.5%,
moderate in 48.2%, severe in 32.8% and very severe in 10.5%
of the patients. Mean Age, Gender, Severity of lllness and
Comparison of Age Groups of Social Media Users and Non-
Users of the Two Groups are shown in Table 1.

79.7% (n=121) of the patients had used a treatment
recommendation before admission. Of the treatment
recommendations, 85.9% were OTC products, 12.3% were self-
made products, 11.5% were food supplements, and 5.7% were
diet modification. 83 patients (68.5%) used only one treatment
recommendation, 37 patients (30.5%) used two treatment
recommendations together, and 1 patient (<1%) used more
than two treatment recommendations together. Our study
observed that patients most frequently (47.9%) searched for
information about their condition and treatment via SM and
the internet (n=58) (Table 2). Internet and SM tools used by the
participants are shown in Figure 1.

Patients most frequently (44.8%) searched for information
on Google. The most frequently used SM platform was
instagram (36.2%), followed by youtube (29.3%), trendyol
(8.6%), facebook (6.8%), and tiktok (5.1%). The majority of
those who received treatment recommendations from the
internet and SM were OTC products (89.6%). There was no
significant difference between those who received treatment
recommendations from the Internet and SM and those who
did not in terms of disease severity and duration (p=0.511,
p=0.837, respectively). It was observed that females used the

Mumber of patients
.
"
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_ - = 0%
rendyof Facebook ktok
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Figure 1. Internet and SM tools used by the participants
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Table 1. Mean Age, Gender, Disease Severity of the Two Groups and Comparison of Age Groups of Social Media

Users and Non-users

Characteristics Total Consulted internet and SM Did not consult internet and SM P
(n=152) (n=58) (n=63)
n (%) n (%) n (%)
Age (years)® 29.93+10,65 28.96+8,80 31.09+12,07 0.264
Meanz+ SD
Age Group (years)? 18-32 46 (38) 38 (31.4) 0.023
32-65 12 (9.9) 25 (20.6)
Sex?
Female 87 (57.2) (72.5) 25 (39.6) <0.001
Male 65 (42.8) 16 (27.5) 38 (60.4)
Disease severity®
Mild 13 (8.5) 6 (10.3) 3(4.7) 0.511
Moderate 73 (48.2) 24 (41.3) 28 (44.4)
Severe 50 (32.8) 22 (37.9) 26 (41.2)
Very severe 16 (10.5) 4 (6.8) 6 (9.5)

Note. a: Chi-squared test, b: t-test, SD: Standard deviation, SM: Social media

internet and SM more frequently than males and patients aged
18-32 years used the internet and SM more frequently than
older age groups (p<0.001, p=0.023, respectively).

Most of the patients (54.5%) who received a treatment
recommendation stated that they did not benefit from the
treatment at all, 40% partially benefited, and 5% completely
benefited. In response to the question "What was your reason
for using online platforms for treatment?”, 36.2% (n=21) of the
patients answered to get information about the disease and
its treatment, 27.5% (n=16) answered to search the comments
of patients about the treatments they used, 13. 8% (n=8) to
ask dermatologists questions about their disease, 13.8% (n=8)
for medical care avoidance, and 8.6% (n=5) for other reasons
(cosmetic product research and daily skin care research in SD)
(Figure 2). To the question "Who is your most trusted source
about the treatment of your disease”, patients answered
dermatologist, family physician, individuals with similar

B Information about 50 and its
treatment

W Patients comments
Medical care avoidance

Asking adermatologist about SO

m Other reasons

Figure 2. The answers to the question "What was
your reason for using online platforms for treatment
advice?
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complaints, and pharmacist, respectively (78.9%; 10.5%;
7.8%; 2.6%, respectively). To the question "What are the most
challenging aspects of your disease’, 80.2% of the patients
answered itching, 71.7% dandruff, 57.2% frequent recurrence,
46.7% negative impact on social life, 38.1% lack of therapeutic
agents, and 19.7% expensive dermocosmetic products.

DISCUSSION

According to this study, SD patients frequently turn to non-
medical treatment options. Internet and SM have a major role
in determining treatment recommendations. It was observed
that females used the internet and SM more than males and
18-32 age group used the internet and SM more than older age
group. The most common treatment recommendation from
the Internet and SM was OTC product (89.6 %). Google was the
most frequently used online platform including internet and
SM, while Instagram was the most preferred SM platform. The
main reason for those who received treatment advice from the
internet and SM was to get information about their disease
and its treatment. The majority (78.9 %) consider their doctors
as the most reliable source for the treatment of their diseases.
Google is the most frequently used online search engine (5).
Instagram is a SM platform that mainly provides photo and
video sharing network services. While Instagram plays an
important role in patient education, especially in visual medical
branches, it has been reported that the information obtained
by patients about their diseases may be misleading due to the
conflict of interest (6).

A study by AlGhamdi KM et al. reported that 58.1% of the
population used the internet for health-related information
research. Internet use was found to be more frequent in the
30-39 age group and in women (7). In a study investigating the
use of internet and SM in dermatology patients, it was found
that patients most frequently preferred Google and YouTube to
obtain medical information. It was reported that patients most
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Table 2. Patient survey results

The influence of social media on seborrheic dermatitis

Survey question Results n (%)

Did you use any treatment advices before Yes 121 (79.7)

applying to our clinic? (n=152) No 31 (20.3)

What was the treatment advice you used? (n=121) OTC product 104 (85.9)
Self-made product 15 (12.3)
Supplements 14 (11.5)
Diet modification 7 (5.7)
Others (spa water, leech therapy) 2 (1.6)

How useful was the treatment

recommendation you used? Never 66 (54.5)
Partially 49 (40.5)
Completely 6 (5)

What was your source of treatment advice? Internet and SM 58 (47.9)
Family or friend 53 (43.8)
TV 15 (12.4)
Own thought 7 (5.7)
Pharmacist 4 (3.3)
Others (hairdresser, herbalist,
beauty sales consultant) 10 (8.2)

What was the treatment advice you received

from online platform (SM or internet)? (n=58) OTC product 52 (89.6)
Self-made product 3(5.1)
Supplements 2 (3.4)
Diet modification 1(1.7)

What was your choice of online platform? Google 26 (44.8)
Instagram 21 (36.2)
Youtube 17 (29.3)
Trendyol 5 (8.6)
Facebook 4 (6.8)
Tiktok 3 (5.1)

What was your reason for using online

platforms for treatment? Information about SD and
its treatment (36.2)
Patients'‘comments (27.5)
Asking a dermatologist about SD (13.8)
Medical care avoidance (13.8)
Other reasons (8.6)

Who is your most trusted source about the

treatment of your disease? Dermatologist 120 (78.9)
Family physician 16 (10.5)
Pharmacist 4 (2.6)
Individuals with similar complaints 12 (7.8)

What are the most challenging aspects of your disease? Lack of effective therapeutic agents 58 (38.1)
Frequent relapses 87 (57.2)
Itching 122 (80.2)
Dandruff 109 (71.7)
Negative impact on social life 71 (46.7)
Dermocosmetic products
are expensive 30 (19.7)

Note. OTC: Over-the-counter product, SD: Seborrheic Dermatitis. SM: Social media, TV: Television.
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frequently used SM to access medical information, followed by
self-diagnosis/treatment, and alternative treatment methods,
respectively (3). According to the results of a multicenter study
conducted in Turkey examining the use of SM in acne vulgaris,
92.5% of the participants used SM, while the most preferred
online platforms were Google and Instagram, respectively. It
was reported that the most common reason for applying to SM
was to be informed about their disease. In this study, most of
the patients reported physicians as the most reliable source of
information about their disease (8).

In a study by Kaminski M et al, itching, hair loss, and skin
rash were the most frequently searched terms when Google
trends data of skin diseases between 2004-2019 were
compared. It was emphasized that patients used Google search
more frequently for burdensome dermatological diseases
(9). Dermatologic diseases searched on Instagram are similar
to Google. A study by Braunberger T et al. reported that the
most frequently searched dermatologic diseases on Instagram
were acne, alopecia, eczema, and psoriasis (10). It has been
reported that the majority of posts in the field of dermatology
on Instagram are made by non-dermatologist influencers (11).

In a study examining posts about SD on youtube,
instagram, and tiktok platforms, it was reported that the
highest number of posts were available on youtube. It was
found that the majority of the posts were made by non-HPs
and often contained misleading information (12). In another
study in which youtube content in SD was analyzed, it was
reported that although the majority of the posts were made
by non-HPs, the content of the posts were mostly misleading,
whether HP or not. In this study, it was mentioned that the
lack of understanding of the pathogenesis of SD and the lack
of effective treatment agents may have led them to treatment
recommendations of uncertain reliability as the reason for
misleading posts by HPs (13).

In the literature, there is one study from Turkey on the use
of internet and SM in patients with SD. In this study conducted
in Istanbul, the majority of patients with SD (78.8%) used SM
to seek treatment. It was found that females used SM more
than males and 18-30 age group used SM more than older
age groups (14). In this study, the most frequently used online
platforms were instagram (63.6%), youtube, and Google,
respectively, which is similar to our study. While the mean
age of the patients in Guder H et al’s (14) study was similar to
our study (26.36 years; 29.60 years, respectively), the rate of
SM use in our study (47.9%) was lower than in the previous
study. The reason for the lower rate of SM use in our study
compared to the previous study may be due to geographical
regional differences. In a study conducted by Aslan Kayiran M
et al. the rate of internet and SM use in the Marmara region
was found to be higher than in other geographical regions
of Turkey (15). The fact that women and the 18-32 age group
used the internet and SM more frequently in our study is
consistent with the study by Guder H et al (14). The fact that
instagram was the most frequently used SM platform in our
study may be an expected result since the age group that used
SM most frequently in the previous study was similar to our
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study. Anderson M et al. reported that the most popular SM
platforms at a young age were youtube and instagram, which
also supports this result (16).

Other results of the previous study on SD include
that patients most frequently received OTC product
recommendation from SM (54.8%), 35.2% did not benefit at all
from the treatment recommendation, the majority of patients
were not against the use of SM for their disease, and the most
challenging situation for them was the lack of satisfactory
treatment for their disease (14). In our study, it was found that
89.6% of those who received treatment recommendations
from SM were OTC products, which is higher than the previous
study. In contrast to the study of Giider H et al (14), in our study,
the most challenging aspects of SD were found to be itching
(80.2%) and dandruff (71.7%), respectively. Nowadays, it is
seen that most of the OTC products related to SD are generally
emphasized to reduce itching and dandruff in their promotion
and advertisements on the internet and SM. In our study, the
fact that the conditions that challenged the participants in our
study differed more in favor of itching and dandruff compared
to the previous study may have led to a higher preference for
OTC products compared to the previous study. In our study,
it was observed that 43.1% of those who received treatment
advice from the internet and SM did not benefit from the
treatment advice at all, which is similar to the previous study.
The finding that dermatologists were the most trusted source
of patients in our study is also consistent with the previous
study.

Our study has some differences from the study of Glider
H et al (14). First of all, in our study, the reasons why the
participants preferred the internet and SM about their diseases
were questioned. It was observed that the two most common
reasons for this were to get information about their disease and
its treatment and to search for the comments of other patients
about the treatments they used, respectively. The fact that the
most common reason for the use of the Internet and SM by
those who received advice from the Internet and SM was the
need for information about the disease is consistent with the
literature on the use of SM in health-related issues (1,8).

The other different aspects of our study from previous
studies (14) on SD are that we investigated from which source
patients with SD received treatment advice other than SM, the
type of treatment advice, and how much benefit they received
from treatment advice. It was observed that patients received
treatment advice from family or friends with the second highest
frequency after internet and SM. The most common treatment
recommendation received from family or friends was OTC
product (90.5%), similar to the treatment recommendation
received from internet and SM.

The small number of patients and being a single-center
study are the limitations of our study. Other limitations of
our study include not knowing the educational level and
socioeconomic status of the patients. The last 2 factors may
have affected patients' preference for online platforms and
their perception of over-the-counter products. However, our
study is valuable in terms of showing the effects of the internet
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and SM on SD, which is common in the society.

CONCLUSION

To the best of our knowledge, this is the second study
investigating the effects of internet and SM on patients about
SD treatment. Patients with SD tend to seek treatment advice
before consulting a clinician. Internet and SM tools play an
important role in treatment seeking. In daily clinical practice,
patients with SD should be questioned especially in terms of
OTC product use. In this study, the fact that the participants
trusted the dermatologist the most and were dissatisfied with
the treatment advice received from online platforms leads to
the need for clinicians to provide more reliable and accurate
information about SD on online platforms. It is important
to emphasize that SD is a chronic and relapsing disease,
that treatment recommendations from sources other than
clinicians may have unpredictable results, that OTC products
are often insufficient to reduce relapses and that they are not
an alternative to prescribed treatment. The introduction of
more effective therapeutic agents in the future compared to
current SD treatment may reduce patients' resort to alternative
treatment methods. Based on the results of this study, we
believe that patients with SD should only rely on information
from the clinician, regardless of the online platform.

Conflict of interest: The authors declared no conflicts of interest with
respect to the authorship and/or publication of this article.

Financial confiict of interest: Author declares that he did not receive
any financial support in this study.

Address correspondence to: Metin Ozaslan, Konya Numune
Hospital, Dermatology, Konya, Tiirkiye
e-mail: metinozaslanx@gmail.com

REFERENCES

1. Gupta P, Khan A, Kumar A. Social media use by patients in health
care: A scoping review. Int J Healthc Manag 2022;15(2):121-31.
doi: 10.1080/20479700.2020.1860563.

2. Amir M, Sampson BP, Endly D, et al. Social networking
sites: Emerging and essential tools for communication in
dermatology. JAMA Dermatol 2014;150(1):56-60. doi: 10.1001/
jamadermatol.2013.6340.

3. GantenbeinL, NavariniAA, MaulLV,etal.Internetand social media
use in dermatology patients: Search behavior and impact on
patient-physician relationship. Dermatol Ther 2020;33(6):e14098.
doi: 10.1111/dth.14098.

4. Zander N, Sommer R, Schéfer |, et al. Epidemiology and
dermatological comorbidity of seborrhoeic dermatitis:
Population-based study in 161 269 employees. Br J Dermatol
2019;181(4):743-48. doi: 10.1111/bjd.17826.

5. Ajayi OO, Elegbeleye DM. Performance evaluation of selected
search engines. IOSR J Comput Eng (IOSRJEN) 2014;4:1-12. doi:
10.9790/3021-04210112

6. Wong XL, Liu RC, Sebaratnam DF. Evolving role of Instagram
in #medicine. Intern Med J 2019;49(10):1329-32. doi: 10.1111/
imj.14448.

7. AlGhamdi KM, Moussa NA. Internet use by the public to search

109

The influence of social media on seborrheic dermatitis

for health-related information. Int J Med Inform 2012;81(6):363-
73. doi: 10.1016/j.ijmedinf.2011.12.004.

Aslan Kayiran M, Karadag AS, Alyamacg G, et al. Social media use in
patients with acne vulgaris: What do patients expect from social
media? J Cosmet Dermatol 2021;20(8):2556-64. doi: 10.1111/
jocd.14272.

Kaminski M, Tizek L, Zink A. 'Dr. Google, What Is That on My
Skin?'-Internet Searches Related to Skin Problems: Google
Trends Data from 2004 to 2019. Int J Environ Res Public Health
2021;18(5):2541. doi: 10.3390/ijerph18052541.
BraunbergerT,MounessaJ,RudningenK, etal.Global skin diseases
on Instagram hashtags. Dermatol Online J 2017;23(5):13030/
qt7sk410j3. doi: 10.5070/D3235034925

. Szeto MD,Mamo A, Afrin A, et al. Social Media in Dermatology and

an Overview of Popular Social Media Platforms. Curr Dermatol
Rep 2021;10(4):97-104. doi: 10.1007/s13671-021-00343-4.
Fakhraie S, Erickson T, Chovatiya R. Evaluation of a patient
education platform for seborrheic dermatitis. Arch Dermatol Res
2023;315(10):2927-30. doi: 10.1007/s00403-023-02681-8.
Fakhraie S, Erickson T, Chovatiya R. YouTube as a Source of
Information about Seborrheic Dermatitis. J Clin Aesthet Dermatol
2023;16(7):19-20.

Guder H, Glder S, Tashdere N. Social Media Usage Habits and
Treatment-Seeking of Patients with Seborrheic Dermatitis:
A Cross-Sectional Study. Turkiye Klinikleri J Dermatol
2022;32(3):151-6. doi: 10.5336/dermato.2022-90363.

Aslan Kayiran M, Karadag AS, Oguz Topal I, et al. Habits of Using
Social Media and the Internet in Psoriasis Patients. Dermatol
Pract Concept 2022;12(3):€2022143. doi: 10.5826/dpc.1203a143.
Anderson M, Jiang J. Teens, Social Media & Technology.
Pew Research Center 2018. https://www.pewresearch.org/
internet/2018/05/31/teens-social-media-technology-2018.

3129



@9 SELCUK TIP DERGisi
NEU A SELCUK MEDICAL JOURNAL

PRESS DOl:http:/dx.doi.org/10.30733/std.2024.01762
Selcuk Med J 2024;40(3): 110-116

OPEN ARASTIRMA MAKALESIi / RESEARCH ARTICLE

Candida Albicans Adhesion of New-generation Denture Base
Materials

Candida Albicans'in Yeni Nesil Protez Kaide Materyallerine Adezyonu
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OZET

Amag: Yaklasik %65 protez kullanicisini etkileyen protez stomatiti, yaygin bir oral kandidiyazis belirtisidir. Dijital dis hekimliginin gelismesiyle beraber protez kaide
materyali olarak daha glincel materyaller kullaniimaktadir. Candida albicans'in adezyonunun yeni nesil protez kaidelerine etkisi incelenmemistir. Bu arastirma, cesitli
tretim yontemleriyle olusturulan farkl dental polimerlere C.albicans'in tutulumunu ve termal siklusun etkisini incelemeyi amaglamaktadir.

Geregler ve Yontem: Mikrobiyolojik testler icin toplam 60 disk érnedi (10x2 mm) iretildi. Ornekler, her malzeme grubu i¢in iki alt gruba ayrildi (n = 10). Ug farkh
protez kaide malzemesi farkli teknikler kullanilarak dretildi: 3 boyutlu (3D) baskiyla Uretilen protez kaide resini, Formlabs (FL); geleneksel isi ile polimerize edilmis
akrilik resin, Meliodent (MD); ve bilgisayar destekli tasarim/bilgisayar destekli Gretim (CAD/CAM) teknolojisi kullanilarak Gretilmis pre-polimerize edilmis polimetil
metakrilat (PMMA) diski, Ivobase (IB). Termal déngii éncesi ve sonrasi numuneler test edildi (5000 déngii, 5 °C/55 °C). Orneklerin C.albicans tutulumu mikroskopta
incelendi. Tum gruplarin ylizey gortintileri taramali elektron mikroskobu (SEM) kullanilarak degerlendirildi. Verileri incelemek icin post-hoc Tukey testi ve iki yonli
varyans analizi kullanildi.

Bulgular: CAD/CAM ile frezelenmis grup ve 3D baski grubu, isi ile polimerize edilmis akrilik resine kiyasla énemli 6l¢ciide daha az C.albicans tutulumu gésterdi. Termal
dénginin mikrobiyal tutuluma etkisi, test edilen tiim gruplar icin 6nemsiz bulundu.

Sonug: Kandida enfeksiyonlari ve buna bagli protez stomatiti, geleneksel 1si ile polimerize edilmis akrilige kiyasla yeni nesil protez kaide materyallerinde daha az
goriulmektedir. Mikrobiyal tutulumu azaltmak icin, 3D baskiyla tiretilen ve CAD/CAM ile frezelenmis protez kaide materyalleri daha iyi bir tercih olabilir.

Anahtar Kelimeler: 3D baski, Candida albicans, protez kaidesi, termal siklus

ABSTRACT

Aim: Denture stomatitis, affecting approximately 65% of denture wearers, is a common symptom of oral candidiasis. With the advancement of digital dentistry, more
contemporary materials are being used as denture base materials. The effect of Candida albicans adhesion on new-generation denture bases has not been investigated.
This study aims to examine the adhesion of C. albicans to various dental polymers produced by different manufacturing methods and the effect of thermal cycling.
Materials and Methods: A total of 60 disk samples (10x2 mm) were produced for microbiological tests. The samples were divided into two subgroups for each
material group (n = 10). Three different denture base materials were produced using different techniques: 3 dimensional (3D) printed denture base resin, Formlabs
(FL); conventional heat-polymerized acrylic, Meliodent (MD); and milled pre-polymerized polymethyl methacrylate (PMMA) resin disc manufactured using computer
aided design/computer aided manufacturing (CAD/CAM) technology, Ivobase (IB). Before and after thermocycling, specimens were tested (5000 cycles, 5 °C/55 °C).
The adhesion of C. albicans on the samples was examined under a microscope. Surface images of all groups were evaluated using scanning electron microscopy (SEM).
Post-hoc Tukey test and two-way analysis of variance were used to analyze the data.

Results: The CAD/CAM milled group and the 3D printed group showed significantly less C.albicans adhesion compared to the heat-polymerized acrylic resin. The effect
of thermal cycling on microbial adhesion was found to be insignificant for all groups tested.

Conclusion: Candida infections and associated denture stomatitis are less common in new-generation denture base materials compared to conventional heat-
polymerized acrylic. To reduce microbial adhesion, denture base materials produced by 3D printing and milled by CAD/CAM could be a better choice.

Keywords: 3D printing; Candida albicans; denture base; thermal cycling
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INTRODUCTION

The porous structure of denture bases sometimes makes
them vulnerable to the buildup of microbial biofilms. The
adherence of bacteria to the denture surface is the initial
step in the creation of biofilms. Opportunistic pathogens like
Candida albicans, which are linked to precancerous lesions and
oral infections (1), can be found in this microbial biofilm (2).
Candida-infected leukoplakia is associated with a greater risk
of cancer (3). Denture prosthesis users have a prevalence of
denture stomatitis that ranges from 15% to over 70%. Denture
stomatitis is caused by pathogenic Candida infection, poor
denture cleanliness, and persistent denture use. C.albicans has
the ability to stick to the denture's acrylic foundation, which
can cause excruciating oral mucosal inflammation linked to
contaminated dentures (4,5).

The most commonly used prosthetic base material is
polymethyl methacrylate (PMMA) (6). PMMA, polymerized with
heat, is preferred for its cost-effectiveness, easy availability,
biocompatibility, aesthetic properties, lightness, ease of
manipulation, and repairability. However,anumber of variables,
including the powder-to-liquid ratio, the polymerisation
technique (fast or slow curing), the storage conditions of the
material and the skill of the technician, affect how long acrylic
resin-based prosthetic bases last (6-10). Nevertheless, the
search for an ideal prosthetic base material continues due to
weak physical properties such as poor compatibility with the
tissue due to thermal shrinkage of heat-polymerized acrylic
prosthetics, (11) allergic reactions (9) caused by residual
monomers, wear resistance, insufficient surface hardness, and
low durability (6,7).

With the development of digital techniques, complete
prostheses can now be created from fully or partially
polymerized acrylic disks by additive (using three-dimensional
printers to manufacture acrylic resins) or subtractive (milling)
techniques. In comparison with the traditional methods,
CAD/CAM technology enables the manufacturing of dental
prosthetics with less discomfort to the patient, in a shorter
time, and with high precision-fit. It also allows for the direct
replication of existing prosthetics (12,13).

In the production of next-generation prosthetic bases,
milling techniques are more common than 3 dimensional (3D)
printed (12). The accuracy of milled prosthetics depends on the
milling tools (size and number of milling tips) and the materials
used (14,15). Structural defects are reduced in materials
obtained through milling (14,16). Prosthetics produced by
subtractive methods require large amounts of raw material
and generate significant waste (17).

Manufacturing through 3D printing involves building up
material layer by layer. Compared to subtractive systems, it's
often more cost-effective because there's less material waste
and no wear on tools (18). In addition, 3D printing makes it
possible to create multiple objects at the same time and to
produce complex, large designs (19,20). While 3D-printed full
prosthetics offer a promising option for treating complete
tooth loss, their widespread clinical adoption has not yet
occurred.
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The oral environment is dynamic due to temperature changes,
making it crucial to mimic these conditions when testing
material properties. Therefore, thermal cycling is the most
preferred test method to simulate the oral environment.
When we review the literature, there are very few studies
that assess the microbiological properties of newly developed
3D-printed and milled denture base materials. However, there
is no study investigating the effect of aging through thermal
cycling on Candida adhesion in the next-generation bases.
Therefore, the purpose of this study is to examine the adhesion
of Candida, the most commonly encountered fungal infection
in denture patients, to new-generation denture base materials
and evaluate how the process of aging through thermal cycling
affects Candida adhesion. Our first hypothesis is that there
will be differences in Candida adhesion among denture base
materials. Our second hypothesis is that Candida adhesion will
increase in all samples after the thermal cycling process.

MATERIALS AND METHODS

A total of 60 disc specimens were fabricated for microbial
testing, each measuring 2 mm in thickness and 10 mm in
diameter (21). The specimens in each group, further divided
into two subgroups: one subjected to thermal cycling and the
other not (n = 10/group). The specimens were manufactured
with 3 different production techniques. IvoBase CAD (IB)
(Ivoclar Vivadent, Schaan, Liechtenstein) produced from
prepolymerized PMMA disc by CAD/CAM milling technology;
formlabs denturebase (FL) (Somerville, MA, USA) produced
from denture base resin by 3D printing technology and
Meliodent (MD) (Kulzer, Berkshire, Germany) heat-polymerized
acrylic resin produced by conventional method are the
materials used in the study (Figure 1).

For the CAD-CAM specimens, the Fusion 360 CAD software
program (Autodesk, headquartered in Mill Valley, CA, USA) was
utilized to design a 3D model of a disk measuring 10 mm x 2

Figure 1. a) Milled specimens, b) 3D printed specimens, c)
Heat-polymerized specimens
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mm. To facilitate specimen production, this digital design was
exported in Standard Tessellation Language (STL) file format.
Subsequently, employing an IvoBase CAD system from Ivoclar
in conjunction with a five-axis milling machine (HinriMill 5,
located in Goslar, Germany), the CAD-CAM specimens were
fabricated from a pre-polymerized PMMA resin disc.

The Form 3B+ printer (Formlabs, Somerville, Massachusetts,
USA) was utilized to produce the specimens through the use of
stereolithography (SLA) 3D printing technology. Commercial
use of the Formlabs 3D-printed denture base material is now
possible. Each sample had a layer thickness of 50 um and a
construction orientation of 90 degrees. Following printing, the
specimens were cleaned for three minutes with 90% isopropyl
alcohol using Form Wash, an ultrasonic cleaning device
from Formlabs. Then, using FormCure (Formlabs Inc., also
based in Somerville, MA, USA), they underwent a 60 minute
post-polymerization procedure at 60°C (30 minutes at one
temperature followed by another 30 minutes).

To produce specimens using the conventional method,
disk-shaped wax samples were initially placed into the flask.
Once the gypsum inside the flask had completely set, it
was immersed in boiling water to facilitate the melting and
removal of the wax. After the wax was eliminated, any negative
voids were coated with lacquer, and a heat-polymerized
acrylic resin material, Meliodent Heat Cure, was applied into
the voids within the gypsum according to the manufacturer's
instructions. The flask was then pressed at 100 bars of
pressure to remove excess acrylic material and subsequently
maintained under 200 bars of pressure for five minutes. The
sealed flasks were then placed in cold water and brought to a
boil. Once the temperature reached 100°C, the materials were
boiled for 20 minutes. The samples were then extracted from
the flask and leveled using a precision grinding machine and
a hard mill. To simulate the texture of dentures, the specimens
were sequentially wet-ground at a speed of 60 rpm using a
grinding and polishing machine (Gripo 2V, METKON, Grinder-
Polisher) with 400, 600, and 800 grit sandpaper. Measurements
were taken systematically using an electronic caliper to
ensure uniformity of sample dimensions during grinding and
polishing. After sanding, the specimens were polished by the
same technician using Ivoclar Vivadent Universal polishing
paste and felt materials (22).

The process of thermal cycling

The samples were placed in a bath of distilled water at
temperatures between 5°C and 55°C and subjected to 5000
cycles of thermal cycling. Every 60 second cycle had four
distinct steps: 20 seconds at 5°C, 10 seconds of transitioning
to a different bath, 20 seconds at 55°C, and then 10 seconds
of returning to the 5°C bath. 5000 thermal cycles equivalent to
approximately six months clinical use (23).

Microbiological evaluation

The samples were initially sterilized using an autoclave.
Equal numbers of all samples were placed in sterile petri dishes.
An equal amount of prepared yeast suspension was then added
to each dish, enough to cover the sample surface. The dishes
were then placed on a shaker and incubated for 24 hours at
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37°Cin a 5% CO2 incubator. For the preparation of the yeast
suspension, asuspension was prepared from the standard strain
C.albicans ATCC 14053, which was inoculated onto Sabouraud
dextrose agar (SDA) agar (BD Difco) and incubated at 37°Cina
5% CO2 incubator for 24 hours. Subsequently, microorganisms
were taken from the growing cultures with sterile loops, and
a suspension was prepared to have an absorbance of 0.5
McFarland turbidity standard by measuring absorbance at
530 nm wavelength with a spectrometer. The suspension was
further diluted 10 times with Yeast Extract-Peptone-Dextrose
(YPD) liquid. These prepared solutions were added to the Petri
dishes containing the samples for incubation (24).

After incubation, the samples were gently washed with
water and left to dry. Subsequently, they were treated with
ethanol for 10 minutes to fixate. Then, they were stained
with methylene blue and washed after staining. Once the
materials were dry, each material was examined under a
microscope (Olympus BX53) at 100X magnification (Figure 2).
Ten fields were evaluated for each material, and the numbers
of microorganisms in each field were recorded.
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Figure 2. Microscope images; 100 X magnification; a:
non aged FL, b: aged FL, c: non aged IB d: aged IB, e:
non aged MD, f: aged MD
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Table 1. Descriptive statistics (mean % standard
deviations) of C.albicans adhesion

Material Non-aging Aging

FL 13,47 £5,48°P 10,26 +£3,52°P
IB 10,05 +£1,60° 11,82 £5,10°
MD 38,97 £11,51° 38,77 £16,99°

* Different superscript letters in each column indicates statistically significant
differences (p<0.05).

Scanning electron microscopy (SEM)

All specimens in the group were covered with Au and
examined under scanning electron microscopy (SEM; SU5000;
HITACHI, Japan) at a working distance of 13.8 mm and a voltage
of 10 kV. SEM images were analyzed at a magnification of 3000
times.

Statistical analysis

Data were analysed using two-way analysis of variance
(ANOVA) using IBM SPSS 20.0 software (SPSS Inc., Chicago, IL).
Then, to determine whether there were differences between
the groups, a Tukey honest post hoc test was used. Statistical
significance was set at p < 0.05.

RESULTS

There was no statistically significant difference between the
IB and FL groups, whereas Candida adhesion was mostly
pronounced in the traditionally manufactured MD group.
Candida adhesion was also lower in the next-generation
denture base materials. In every tested group, the impact of
aging was determined to be statistically insignificant (Table 1).

The type of material used was a significant factor in the
results of the two-way ANOVA. However, this significance was
reduced when both the type of material and the aging were
considered together, and the influence of the aging was found
to be negligible (Table 2).

The MD group had deeper scratches, grooves and a more
porous surface than the other groups, as shown by the SEM
images (Figure 3). For this reason, there was intense candida
colonization in MD samples. In comparison, less dense Candida
colonisation was observed on the surfaces of the FL and IB,
which have a more uniform and smooth surface. The microbial
colonies adhered relatively more to the MD.

DISCUSSION
This study compared C.albicans adhesion of denture base
materials obtained through heat polymerization, CAD/CAM

Candida albicans adhesion of denture base materials

SUS5000-10.0kV 13.8mm x3.00k SE(L)

Figure 3. SEMimagesa: non aged FL, b: aged FL, c: non-aged
IB, d: aged IB, e:non-aged MD, f: aged MD

milling, and 3D-printed methods and investigated how the
aging process with thermal cycling affected Candida adhesion.
The first hypothesis was accepted, as differences were
found in Candida adhesion among denture base materials
manufactured by different methods. Samples produced
with the conventional method showed significantly higher
C.albicans adhesion compared to the CAD/CAM milling and
3D-printed methods. The second hypothesis, suggesting
an increase in Candida adhesion after thermal cycling in all
samples, was rejected, and the impact of thermal cycling was
found to be insignificant.

Denture stomatitis is a disease that can affect more than half of
the population using removable dentures. Plaque formation on
dentures due to inadequate oral hygiene increases microbial
colonization, leading to the development of the disease (25).
Our study focused on this issue, as C.albicans is identified as

Table 2. Results of two-way ANOVA for C.albicans adhesion

Test method Source of variation Sum of squares df Mean square F P
Material 10069.994 2 5034.997 160.089 0.06
Aging 4.483 1 4.483 0.143 0.3742
Material*Aging 62.902 2 31.451 0.384 0.683
Error 4427.828 54 81.997
Total 25354.593 60

p<0,05
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the primary factor in denture stomatitis, particularly in patients
using complete dentures in the upper jaw (26).

In studies comparing heat-polymerized base material with
base materials obtained through CAD/CAM milling methods
from different brands, it was observed that the amount of
C.albicans adhering to specimens produced by CAD/CAM
milling was lower than that of heat-polymerized acrylic resin
(27-29). Our study also confirmed these results. The degree of
polymer conversion in polymer materials affects the remaining
monomer levels in the processed material, consequently
influencing its physical, mechanical, and microbiological
properties (30-32). Higher Candida adhesion in heat-
polymerized acrylic resins may be attributed to factors such as
monomer evaporation during polymerization, air entrapment
during mixing, residual monomer presence, evaporation
associated with exothermic reactions, inadequate monomer-
polymer mixing, and porosity resulting from insufficient
pressure applied to the mold (33). CAD/CAM milled disks are
processed under high pressure and temperature, reducing the
remaining monomer levels and strengthening the structure
and properties of the processed material. These results explain
the findings of our study.

Avi et al. (5) conducted a study comparing prosthetic
base materials produced with different techniques (heat-
polymerized acrylic, cold acrylic, 3D printing method and
CAD/CAM milling method) in terms of C.albicans adhesion.
They observed that specimens produced with the 3D
printing method increased microbial adhesion compared to
the conventional method. The discrepancy with our study's
findings may stem from variations in the printing method,
resin brand differences, and polishing techniques. Similarly,
in the same study, the CAD/CAM milling method showed
the lowest adhesion, consistent with our study. Likewise,
Freitas et al's study (34) also showed the CAD/CAM milling
method having the lowest Candida adhesion, resembling our
findings. However, the 3D-printed group, while not statistically
significant, exhibited higher bacterial adhesion than the
conventional method. The variation in 3D-printed angle values
influencing material properties in previous studies could be
considered as a contributing factor. Choosing the printing
parameters (printing method, wavelength, film thickness,
temperature and final curing time) can affect the results. In a
study where the printing method (90, 45, and 0 degrees) did
not affect C.albicans adhesion in prosthetic base resins (35),
Shim et al. (21) found the highest ratio of C.albicans were
present on surfaces printed at 0 degrees, followed by 45 and
90 degrees. Therefore, it was concluded that the 90-degree
printing method is more suitable for preventing C.albicans
adhesion (36). Li et al (37) evaluated different build angles
(90°, 45°, 0°) and print layer thicknesses (100, 50, 25 pm) on
the surface properties of prosthetic base resin processed using
the DLP additive technique. They found that the adhesion of
C.albicans to DLP-printed prosthetic surfaces was influenced
by the thickness of the print layer, but not by the build angle.
As a consequence of the studies, it was concluded that the
thickness of the layer should be less than 100 um in order
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to prevent the adhesion of C.albicans (37). Earlier studies by
Unkovskiy et al and Altarazi et al achieved the best results in
the mechanical and physical features of 3D printed resin using
a vertical printing technique (90°) (38-40). With regard to post-
curing, Kim et al. (41) suggested a minimum of 60 minutes of UV
curing in an oven to develop the physical features of 3D printed
parts. The low level of microbial adhesion suggests that the 3D
printed resin may be a better option than traditional prosthetic
bases. The selection of a 90 degree printing method, a print
film thickness of 50 um and a post cure time of 60 minutes in
our study was based on the previous studies.

Fiore et al. (42) confirmed greater adhesion of C.albicans
to heat-polymerized PMMA resin within 90 minutes. However,
after 16 hours of incubation, the 3D-printed SLA technique
and milled prosthetic base resins showed similar microbial
adhesion, with all resins showing high microbial adhesion.
Arutyunov et al. (43) found differences in the Candida
adhesion index among materials produced using the same
manufacturing technology. Even the slightest difference in
material composition can alter microbial properties (44,45).

Limitations of this study include the complexity and
multifactorial nature of microbial adhesion in the oral
cavity. It isn't easy to simulate this process in vitro. Further
studies are needed on multi-species biofilms and in vivo or
situ settings. Additionally, the oral cavity's acquired pellicle
affects the surface characteristics and microbial adherence
of materials. The main process by which the pellicle is formed
is the selective adsorption of salivary proteins, peptides and
other macromolecules. Further research is needed under
saliva-coating conditions. Various parameters in additive
manufacturing can affect the outcomes. For future studies,
Candida adhesion results should be evaluated using different
printers, various printing parameters, and more brands for
each group.

CONCLUSION

Candida infections and associated denture stomatitis
are less common in new-generation denture base
materials compared to traditional heat-polymerized acrylic.
Microbiological evaluation of base materials produced
by digital method, which is more comfortable in terms of
production technology, was found successful. 3D printed and
milled denture base materials produced digitally can be used
instead of heat-polymerized acrylics.

The thermal cycle did not affect the adherence of C.albicans
in all groups.
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Comparison of the Effects of Preoperative or Postoperative
Parasternal Block in the First 24 Hours in Patients Who Had
Cardiac Surgery with Sternotomy

Sternotomi ile Kalp Cerrahisi Yapilan Hastalarda, Parasternal Blogun Preoperatif veya
Postoperatif Yapilmasinin ilk 24 Saatteki Etkilerinin Karsilastiriimasi
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OZET

Amag: Bizim amacimiz median sternotomi ile kardiyak cerrahi geciren hastalarda, parasternal blogun operasyon baslamadan énce ve operasyon bittikten sonra
uygulanmasinin, postoperatif sternum agrisi, opioid ihtiyaci, komplikasyon, ekstibasyon zamani ve blogun uygulama kolayligi agisindan karsilastirilmasini yapmaktir.
Geregler ve Yontem: Calisma tek merkezli, gézlemsel ve retrospektiftir. Calismaya preoperatif parasternal blok yapilan (N=20) ve postoperatif parasternal blok yapilan
(n=20) 40 hasta dahil edildi. Tim hastalar, intraven6z midazolam (0.05-0,1 mg/kg), fentanil (2-5 pu/kg IV), propofol (1-2 mg/kg), rokiironyum (1 mg/kg) ile trakeal entlibe
edildi. Anestezi idamesi, sevofluran (MAC 1), O2/hava (FIO2 0,40), fentanil (2-5 p/kg/h) ve rokiironyum (0.2-0,4 mg/kg) ile saglandi. Preoperatif gruptaki hastalara,
cerrahi 6ncesi blok yapilmistir. Diger gruba ise cerrahi bittikten sonra blok yapilmistir.

Bulgular: Preoperatif ve postoperatif donemde ayni blogun yapildigi 40 hasta ¢alismaya dahil edildi. Preoperatif parasternal blok yapilan ve postoperatif parasternal
blok yapilan iki grup arasinda yas, cinsiyet, ek hastalik, ASA skorlamasi ve operasyon siresi acisindan anlamli fark bulunmamistir. Gruplardaki hastalarin dosyalari
yogun bakim siirecinde agri, opioid ihtiyaci, ekstiibasyon zamani ve komplikasyon gelisimi agisindan degerlendirilmistir.

Sonug: Sonug olarak parasternal blogun cerrahi dncesi veya cerrahi bitiminde yapilmasinin sternum agrisinin baslama zamani, opioid ihtiyaci, komplikasyon olusumu
ve ekstiibasyon zamani Gizerinde anlamli bir etkisi yoktur. Fakat blogun preoperatif veya postoperatif yapilmasi blogun yapilma siresi tizerine etkilidir.

Anahtar Kelimeler: Parasternal blok, kardiyak cerrahi, sternum agrisi

ABSTRACT

Aim: Our aim is to compare the application of parasternal block before and after the operation in terms of postoperative sternum pain, opioid need, complications,
extubation time and ease of application of the block in patients undergoing cardiac surgery with median sternotomy.

Materials and Methods: The study is single-center, observational and retrospective. 40 patients who underwent preoperative parasternal block (N=20) and
postoperative parasternal block (n=20) were included in the study. All patients were tracheally intubated with intravenous midazolam (0.05-0.1 mg/kg), fentanyl (2-5
p/kg 1V), propofol (1-2 mg/kg), rocuronium (1 mg/kg). Anesthesia maintenance was provided with sevoflurane (MAC 1), O2/air (FIO2 0.40), fentanyl (2-5 p/kg/h) and
rocuronium (0.2-0.4 mg/kg). Patients in the preoperative group received a block before surgery. The other group received a block after the surgery was completed.
Results: 40 patients who underwent the same block in the preoperative and postoperative periods were included in the study. There was no significant difference
between the two groups in which preoperative parasternal block and postoperative parasternal block were performed in terms of age, gender, comorbidities, ASA
scoring and operation time. The files of the patients in the groups were evaluated in terms of pain, opioid need, extubation time and development of complications
during the intensive care unit process..

Conclusion: As a result, performing parasternal block before or at the end of surgery does not have a significant effect on the time of onset of sternum pain, opioid
need, occurrence of complications and extubation time. However, whether the block is performed preoperatively or postoperatively has an effect on the duration of
the block.

Keywords: Parasternal block, cardiac surgery, sternum pain
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INTRODUCTION

Developments in cardiac surgery have been closely
followed in Turkey, and the first successful open-heart surgery
was performed at Hacettepe University in 1960 (1). Pain that
is not adequately controlled after heart surgery can lead to
serious problems such as delayed healing and prolonged
hospital stays (2). Inadequate pain control following
sternotomy procedures can result in a high incidence of post-
sternotomy persistent pain syndrome (3). Regional anesthesia
techniques such as epidural anesthesia or paravertebral blocks
are generally not suitable during cardiovascular surgery due to
systemic reasons such as heparinization (2).

In cardiac surgery, the use of opioids is traditionally
common for both intraoperative and postoperative pain
control (4). Opioid-based analgesia has side effects such as
nausea, vomiting, sedation, urinary retention, respiratory
depression, constipation, and delayed extubation (3).

Recently, several chest wall blocks have been described
and investigated for various thoracic surgeries, including
heart surgeries (5). All these blocks contribute to better
control of chest pain in cardiac surgery, faster recovery, and
shorter discharge times(6). In patients who have undergone
median sternotomy, parasternal blocks (PSBs), which can
be considered relatively new, are effective alternatives for
analgesia in postoperative pain management (7-9). PSBs
can be administered as superficial parasternal intercostal
plane (PIP) blocks and deep PIP blocks (10). Superficial PSBs
are performed by injecting a local anesthetic between the
pectoralis major and superficial intercostal muscles (11).
This blocks the anterior cutaneous branches of the thoracic
intercostal nerves (12). Since the nerve supply to the sternal
area extends from thoracic 2 (T2) to T6, this block provides
adequate analgesia for the sternotomy area(13).

This study aimed to compare the application of
superficial PSBs before and after the operation in patients
undergoing cardiac surgery with median sternotomy in
terms of postoperative sternum pain, opioid requirement,
complications, extubation time, and ease of block application.

MATERIALS AND METHODS

This single-center, observational, and retrospective study
was approved by the Clinical Research Ethics Committee of
Ordu University (Decision No: 2023/351). A total of 40 patients
who underwent preoperative (n = 20) or postoperative (n =
20) PSB were included in the study. The preoperative PSB was
performed while the patient was in the supine position after
the induction of general anesthesia and before the start of
the surgery, while the postoperative PSB was administered
immediately before the patient was transferred to the intensive
care unit after the surgery was completed.
Inclusion and exclusion criteria

All cardiac surgery patients who underwent median
sternotomy, including heart valve replacement, coronary
artery bypass graft surgeries, and aortic aneurysm surgery,
in the cardiovascular surgery operating room of our hospital
between September 1, 2023 and December 15, 2023 were
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included in the study.

Patients under 18 years of age, pregnant or breastfeeding
women, those with known allergies to local anesthetics,
emergency or revision cases, patients with mental retardation
or those who could not communicate effectively, and surgical
cases that did not involve sternotomy were excluded from the
study.

Anesthesia management

In all patients, perioperative management was conducted
in accordance with the standard care protocols for cardiac
anesthesia at our center. Before the induction of general
anesthesia, electrocardiogram, non-invasive arterial blood
pressure, and arterial blood oxygen saturation were monitored
through pulse oximetry. After monitoring, all patients were
tracheally intubated with intravenous midazolam (0.05-0.1
mg/kg), fentanyl (2-5 p/kg IV), propofol (1-2 mg/kg), and
rocuronium (1 mg/kg). Anesthesia maintenance was provided
with sevoflurane (minimal alveolar concentration 1), O2/air
(FiO2 0.40), fentanyl (2-5 p/kg/h), and rocuronium (0.2-0.4
mg/kg). In sedated patients, invasive arterial catheterization
(radial or femoral) and central venous catheterization (jugular,
subclavian, or femoral) were performed. At the end of the
operation, patients were transferred to the intensive care unit
while intubated without administering additional analgesic
agents.

Preoperative PSB under ultrasound guidance

After the patients were tracheally intubated, the T3-T6
region and the ultrasound probe were prepared under aseptic
conditions while the patients were in the supine position
before the surgery commenced. The linear transducer was
placed longitudinally on the sternum at the level of T4 and
shifted approximately 2-3 cm laterally from the midline (Figure
1). A 21-gage 50 mm block needle was advanced cephalad
from the caudal direction using the in-plane technique, and
when it reached the space between the pectoralis major and

Figure 1. Parasternal block application
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Figure 2. Spread of local anesthetics between the
pectoralis major muscle and the superficial intercostal
muscle

intercostal muscles, confirmation was made with physiological
saline. After observing a zipper-like separation on ultrasound,
aspiration was performed to confirm no blood was present.
Subsequently, a total of 15 cc of local anesthetic was injected,
consisting of 10 cc of bupivacaine (%5) and 5 cc of lidocaine
(%2) (Figure 2). The same procedure was performed on the
opposite side. The patient was then handed over to the surgical
team.
Postoperative PSB under ultrasound guidance

After the operation was completed and the skin was
sutured, the ultrasound probe was prepared under aseptic
conditions without compromising the existing sterility,
and the procedure was initiated. The linear transducer was
placed longitudinally on the sternum at the level of T4 and
shifted approximately 2-3 cm laterally from the midline. A 21-
gage 50 mm block needle was advanced cephalad from the
caudal direction using the in-plane technique, and when it
reached the space between the pectoralis major and external
intercostal muscles, confirmation was made with physiological
saline. After observing a zipper-like separation on ultrasound,
aspiration was performed to confirm no blood was present.
Subsequently, a total of 15 cc of local anesthetic was injected,
consisting of 10 cc of bupivacaine (%5) and 5 cc of lidocaine
(%2). The same procedure was performed on the opposite
side. The patient was then transferred to the intensive care unit
while intubated and being monitored.
Intensive care process

At the end of the operation, patients were transferred to the
intensive care unit while intubated and under monitoring for
follow-up. Before beginning communication with the patients,
analgesic agents were not administered unless there was an
increase of more than 15%-20% in blood pressure and pulse
values compared to the preoperative baseline values. After

19

communication was established, the presence or absence
of pain was assessed, and if pain was present, its localization
was evaluated. Patients reporting pain in the sternum area
were initially administered intravenous non-steroidal anti-
inflammatory drugs (NSAIDs). Subsequently, intravenous
opioids were administered to those patients who continued to
experience pain after being re-evaluated. During the intensive
care process in the first 24 hours postoperatively, records were
also reviewed regarding the patients' extubation times, as well
as any complications related to the local anesthetic and the
block, in addition to pain and opioid requirements.
Statistical analysis

The data were analyzed using the IBM SPSS Statistics
Standard Concurrent User V 26 (IBM Corp., Armonk, New York,
USA) statistical software package. Descriptive statistics were
presented as a number, percentage, mean, standard deviation,
median, minimum, and maximum values. The normal
distribution of numerical variables was evaluated using the
Shapiro-Wilk normality test. Numerical variables were found to
be normally distributed. Independent samples t-test was used
to compare the numerical descriptive characteristics of the
patients between groups, and chi-square tests (Pearson chi-
square/Fisher exact test) were used to compare the categorical
descriptive characteristics between groups. The chi-square
goodness of fit test was used to compare the variables across
the follow-up times within the groups. A p-value of <0.05 was
considered statistically significant in all analyses.

RESULTS

Table 1 shows the distribution of the descriptive
characteristics of the participants between the groups. A total
of 40 people were included in the study: 20 in the preoperative
group and 20 in the postoperative group. The median age of
the participants was 65 years in the preoperative group and
67 years in the postoperative group. The median operation
time was 172 minutes in the preoperative group and 174
minutes in the postoperative group. There were 14 (70%)
male patients in the preoperative group and 15 (75%) in the
postoperative group. There were 4 (20%) American Society
of Anesthesiologists Il patients in the preoperative group
and 5 (25%) in the postoperative group. Seven (35%) patients
in the preoperative group and eight (40%) patients in the
postoperative group had an extubation time of 6 hours. The
descriptive characteristics of the participants in the parasternal
groups had a similar (homogeneous) distribution (p > 0.05).
The duration of the block was between 3 and 5 minutes in
the preoperative group and between 5 and 7 minutes in the
postoperative group (p < 0.05).

Table 2 presents the comparison of sternum pain, opioid
usage, complications, and extubation status across the follow-
up times between the groups. At five different measurement
times, the number of patients with sternum pain was statistically
similar between the groups (p > 0.05). In the preoperative
group, there were 0 participants (0%) with sternum pain at the
4th hour, 2 participants (10%) at the 6th hour, 1 participant
(5%) at the 10th hour, 1 participant (5%) at the 15th hour, and
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Table 1. Comparison of descriptive characteristics of the participants between the groups (n = 40).

Parasternal p-value
Preoperative Postoperative
n =20 n =20

Age,(years)
X +SD 64,20 + 7,09 68,35 £ 9,96 0,137 t
M(min-max) 65 (51-78) 67 (57-59)
Operation time, (minutes)
X £ SD 172,00 £ 22,38 176,25 £ 20,70 0,537 t
M(min-max) 170 (135-220) 174 (140-220)
Sex
Male 14 (%70) 15 (%75) 0,500 ¢
Female 6 (%30) 5 (%25)
Comorbidity
No 3(%15) 5 (%25) 0,347 ¢
Yes 17 (%85) 15 (%75)
ASA
ASA Il 4 (%20) 5 (%25) 0,500 ¢
ASA IV 16 (%80) 15 (%75)
Extubation time
6th hour 7 (%35) 8 (%40) 0,500 ¢
10th hour 13 (%65) 12 (%60)
Block time
3-5 minutes 20 (%100) 0 (%0) 0,000 ¢

5-7 minutes

0 (%0)

20 (%100)

Independent samples t-test(t); chi-square test (¢); American Society of Anesthesiologists (ASA). Descriptive statistics are presented as mean (X), standard deviation

(SD), median (M), minimum (min), maximum (max), number (n), and percentage (%). Bold sections show statistically significant results (p < 0.05).

Table 2. Comparison of sternum pain, opioid use, complications, and extubation status between groups during

follow-up (n = 40).

Parasternal pt
Preoperative Postoperative
n =20 n =20
Sternum pain
4th hour 0 (%0) 0 (%0) 0,999
6th hour 2 (%10) 2 (%10) 0,999
10th hour 1 (%5) 2 (%10) 0,564
15th hour 1 (%5) 2 (%10) 0,564
24th hour 1 (%5) 0 (%0) 0,999
po 0,896 0,999
Opioid use
4th hour 2 (%10) 1 (%5) 0,564
6th hour 1 (%5) 3 (%15) 0,317
10th hour 2 (%10) 3 (%15) 0,655
15th hour 1 (%5) 1 (%5) 0,999
24th hour 0 (%0) 0 (%0) 0,999
p ¢ 0,881 0,572
Complication
4th hour 0 (%0) 0 (%0) 0,999
6th hour 0 (%0) 0 (%0) 0,999
10th hour 0 (%0) 0 (%0) 0,999
15th hour 0 (%0) 0 (%0) 0,999
24th hour 0 (%0) 0 (%0) 0,999
p o 0,999 0,999
Extubation
4th hour 0 (%0) 0 (%0) 0,999
6th hour 7 (%35) 8 (%40) 0,796
10th hour 20 (%100) 20 (%100) 0,999
15th hour 20 (%100) 20 (%100) 0,999
24th hour 20 (%100) 20 (%100) 0,999
p ¢ 0,036 0,046

Chi-square test for goodness of fit (x2); ¢ Intra-group comparison; 1 Inter-group comparison. Descriptive statistics are presented as number (n) and percentage

(%). Bold sections show statistically significant results (p < 0.05).
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1 participant (5%) at the 24th hour. The number of participants
with sternum pain in the preoperative group did not show
a statistically significant change over time (p > 0.05). In the
postoperative group, there were 0 participants (0%) with
sternum pain at the 4th hour, 2 participants (10%) at the 6th
hour, 2 participants (10%) at the 10th hour, 2 participants (10%)
at the 15th hour, and 0 participants (0%) at the 24th hour. The
number of participants with sternum pain in the postoperative
group did not show a statistically significant change over time
(p > 0.05).

At five different measurement times, the number of
participants with opioid use was statistically similar between
the groups (p > 0.05). In the preoperative group, there were 2
participants (10%) using opioids at the 4th hour, 1 participant
(5%) at the 6th hour, 2 participants (10%) at the 10th hour, 1
participant (5%) at the 15th hour, and 0 participants (0%) at
the 24th hour. The number of participants with opioid use in
the preoperative group did not show a statistically significant
change over time (p > 0.05). In the postoperative group,
there was 1 participant (5%) using opioids at the 4th hour, 3
participants (15%) at the 6th hour, 3 participants (15%) at the
10th hour, 1 participant (5%) at the 15th hour,and 0 participants
(0%) at the 24th hour. The number of participants with opioid
use in the postoperative group did not show a statistically
significant change over time (p > 0.05). No complications were
observed in participants from both groups at all follow-up
times. No statistically significant differences were found within
and between groups in terms of complications (p > 0.05).

At five different measurement times, the number of
participants extubated was statistically similar between the
groups (p > 0.05). In the preoperative group, there were 0
participants (0%) extubated at the 4th hour, 7 participants
(35%) at the 6th hour, 20 participants (100%) at the 10th hour,
20 participants (100%) at the 15th hour, and 20 participants
(100%) at the 24th hour. In the preoperative group, all patients
were extubated by the 10th hour. In the postoperative group,
there were 0 participants (0%) extubated at the 4th hour, 8
participants (40%) at the 6th hour, 20 participants (100%) at
the 10th hour, 20 participants (100%) at the 15th hour, and
20 participants (100%) at the 24th hour. In the postoperative
group, all patients were extubated by the 10th hour.

DISCUSSION

In this study, patients who underwent cardiac surgery with
median sternotomy were compared regarding postoperative
pain  management, opioid requirements, complications,
extubation times, and the durations of block application,
with the same trunk block being administered preoperatively
and postoperatively. A significant difference was observed
between the two groups only in terms of the duration of block
application.

With the increase in life expectancy, the average age of
patients undergoing heart surgery has also risen. Therefore,
as age increases and comorbidities rise, the patient profile
becomes a higher-risk population. In this group of elderly
patients with multiple comorbidities, anesthetic management
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is of even greater importance for maintaining stable vital signs
(14).

The mean age of the patients in the present study was
above 65, representing a high-risk patient group with multiple
comorbidities. Various regional anesthetic techniques
are recommended for better control of sternal pain after
cardiac surgery. Starting from neuroaxial techniques, various
approaches targeting the thoracic fascial plane, which contains
intercostal nerves from T1 to T11, have been developed,
including pectoral, serratus anterior, parasternal, and erector
spinae plane blocks (15, 16). According to recent studies by
Sepolvere et al,, the PSB is noted as one of the more promising
fascial blocks for the control of sternal pain compared to other
trunk blocks (17, 18).

In the present study, a decrease in pain complaints and
opioid requirements was observed within the first 24 hours in
patients who received the PSB, while the timing of the block,
whether preoperative or postoperative, did not affect the onset
time of pain. In the preoperative parasternal group, the average
duration of the block procedure was 3-5 minutes, whereas in
the postoperative parasternal group, this duration was 5-7
minutes. In other words, performing the block during the
preoperative period, without compromising tissue integrity,
provides the practitioner with ease of visualization and
shortens the duration of the block procedure. Moreover, the
results of the chi-square test indicate a statistically significant
difference between the groups regarding the duration of the
block procedure (p < 0.05).

It was observed that patients who received the PSB were
extubated and transferred from the intensive care unit to the
ward earlier compared to patients who did not receive the
block (14). In the present study, it was observed that although
there was no significant difference in extubation times
between the two groups that received the block, extubation
occurred earlier in patients who did not receive an effective
block and experienced pain.

In patients undergoing cardiac surgery with median
sternotomy, ultrasound-guided PSB is an effective, safe, and
technically easy method to apply (14). The PSB performed in
our clinic by the same physician was completed quickly and
without complications. However, in a patient who underwent
preoperative PSB, hemorrhage was observed between the
intercostal muscles after sternotomy. The timing of the
PSB, whether preoperative or postoperative, resulted in a
statistically significant difference in the duration of the block
procedure. Performing the block in the preoperative period,
without compromising the anatomical integrity of the tissue,
allows for clearer and easier visualization of muscle structures
on ultrasound. This makes the block easier to perform.

Many clinical studies have shown that PSB provides
effective intraoperative analgesia in cardiac surgery and
reduces opioid consumption (19, 20). In patients undergoing
cardiac surgery with median sternotomy, ultrasound-guided
PSB is easy to perform, safe, and effective. The PSB, which is
effective in reducing intraoperative opioid consumption and
achieving pain control, has a lower efficacy on postoperative
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analgesia (14).

In the present study, the postoperative opioid requirement

for patients who underwent the PSB due to sternum pain was
very low (out of 40 patients, only 14 received opioids, with
10 of them requiring opioids for pain at the drainage site).
NSAIDs were sufficient for patients experiencing sternum pain
(out of 11 patients with sternum pain, only 4 required opioid
treatment). There was no statistically significant difference
between the groups.
This study investigated the effect of preoperative and
postoperative PSB on analgesic requirements in patients
undergoing cardiac surgery via median sternotomy. Important
results have been obtained; however, the study has some
limitations. These limitations include the study being single-
centered and all blocks being performed by the same
participant. Future studies could be planned as multicenter
trials with blocks performed by different physicians.

CONCLUSION

In conclusion, performing the PSB either before surgery or
atthe end of the procedure does not have a significant effect on
the onset of sternum pain, opioid requirement, complication
occurrence, or extubation time. However, performing the block
preoperatively enhances visualization for the practitioner
due to preserved tissue integrity, facilitating the procedure.
In clinical practice, if a block is planned for postoperative
analgesia in patients undergoing sternotomy, performing
the procedure before the surgery while tissue integrity is still
preserved will facilitate an easier and faster execution of the
application.
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OZET

Amag: Diinyada ve toplumumuzda ortalama yasam siiresinin uzamasi, 6lim hizinin azalmasi, tip alaninda yasanan gelismelere bagl olarak yasli nifus artmaktadir. Bu
durum yaslanan toplumla beraber, geriatrik hastalarin kaliteli, uzun dénem bakim ihtiyacini ve yash bakiminda bitiinsel etik yaklasim gozetilerek, 6zerklik, adalet ve
zarar vermeme gibi etik ilkelerin de etkin bir sekilde kullanilmasini beraberinde getirmektedir. Bu calismada Acil Servis’e basvuran geriatrik hastalarin demografik ve
genel 6zelliklerinin tespit edilmesi, Evde Saglik Hizmetleri'nden faydalananlar ile bu hizmeti kullanmayanlarin Acil Servis basvurularinin karsilastiriimasi amaglanmistir.
Geregler ve Yontem: Calisma, retrospektif dosya taramasi olarak yurutulmusttr. Bu calisma ilcede tek bir Acil Servis olmasi ve Evde Saglik Hizmetleri hastalarinin
bagska bir acil servise basvuramayacagi da dikkate alinarak bir ilce devlet hastanesi acil servisinde yapilmistir. Acil Servis’e 1 yil icinde basvuran 65 yas ve lUzeri tim
hastalarin verilerine ulasilmasi amaglanmistir.

Bulgular: Acil Servis’te bir yil icinde yapilan 116.263 muayenenin %11,4 (n=13.261)'Unun geriatrik yas grubundaki bireylere ait oldugu bulundu. Acil Servis’e basvuran
hastalardan Evde Saglik Hizmetleri'ne kayitli olanlarin yas ortancasi 77 (65-101) iken kayitli olmayanlarinki 72 (65-107) idi. Acil Servis’e bir yil icinde muayene icin gelen
geriatrik hastalarin mikerrer basvuru sayilari ortancasinin 3 (2-45) oldugu tespit edildi.

Sonug: Saglik sistemi ve Acil Servis acisindan énemli bir gésterge olan miikerrer basvuru oranlarinin Evde Saglik Hizmetleri'ne kayitli geriatrik hastalarda daha yiiksek
olmasi basta olmak lGzere bu calismada elde edilen bircok sonug, Evde Saglik Hizmetleri ile Acil Servis basvurulari arasinda iliski oldugunu gostermektedir. Bu durum
Evde Saglik Hizmetleri ve evde bakim uygulamalarinin daha verimli hale getirilmesinin geriatrik hastalarin Acil Servis basvurularinda azalma etkisi olusturabilecegini
distndurmektedir.

Anahtar Kelimeler: Evde bakim hizmetleri, saglik hizmetleri, geriatrik, acil tip, tibbi etik

ABSTRACT

Objective: The elderly population is increasing worldwide and in Turkish society due to increased life expectancy, decreased mortality rate, and developments
in medicine. This situation, together with the aging society, brings with it the need for quality long-term care of geriatric patients and the effective use of ethical
principles such as autonomy, justice, and non-maleficence by considering a holistic ethical approach in elderly care. In this study, we aimed to determine the
demographic and general characteristics of geriatric patients admitted to the emergency department (ED) and to compare the ED admissions of those who benefit
from Home Health Services (HHS) with those who do not use this service.

Materials and Methods: The study was conducted as a retrospective file review in the ED of a district state hospital, taking into account that there is only one ED in
the district, and HHS patients cannot apply to another emergency department. It was aimed to access the data of all patients aged 65 years and over who applied to
the ED within 1 year.

Results: It was found that 11.4% (n=13,261) of 116,263 examinations performed in the ED within one year belonged to individuals in the geriatric age group. The
median age of the patients admitted to the ED who were registered to HHS was 77 (65-101), while the median age of those who were not registered was 72 (65-107).
Conclusion: Many results obtained in this study, especially the fact that the rate of repeated admissions, which is an important indicator for the health system and
the ED, is higher in geriatric patients enrolled in HHS, indicate that there is a relationship between HHS and ED admissions. This suggests that making HHS and home
care practices more efficient may reduce geriatric patients’ ED visits.

Keywords: Home care services, health services, geriatric, emergency department visits, ethics, medical
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INTRODUCTION

Today, the elderly population in societies is increasing
due to the improved mean life expectancy, decreased death
rate, and developments in medicine. Aging society brings
the need for quality long-term care for geriatric patients.
A holistic ethical approach should be observed in elderly
care and ethical principles such as autonomy, justice, and
non-maleficence should be used effectively to increase the
quality of care and support for the elderly. There is no single
definition of old age accepted by all disciplines and there
are many different definitions from physiological, biological,
economic, or sociological perspectives, but the chronological
definition put forward by the World Health Organization
(WHO) is commonly used (1-4). It is not completely accurate to
define elderly individuals only with a chronological approach,
however when viewed from this perspective, it was reported
that the number of individuals aged 60 and over exceeded the
number of children under the age of 5 in 2020. It is estimated
that by 2050, the population of people aged 60 and over will
doubleits current level, and the number of elderly people aged
80 and over will increase threefold (2). Similar to the changes in
the world, it is reported that the elderly population in Tlrkiye
has increased between 2007 and 2023 and the median age has
increased from 33.5 to 34 in the last year, while the proportion
of the elderly population in the total population has increased
from 9.9% to 10.2% (5-7).

Perthisinformation and projections, many new applications
are being implemented worldwide to closely monitor geriatric
patients and improve their quality of life. Geriatric hospitals, day
hospitals, subacute care units, three-generation homes, elderly
residences, elderly villages, retirement homes, technological
assistant services, and elderly care robots can be listed as some
models and services for these applications (8, 9). In Turkiye,
the services for the elderly carried out by the Ministry of
Family and Social Policies and the health services provided by
preventive, curative, rehabilitation, and care carried out by the
Ministry of Health are among these regulations (10, 11). Within
the framework of the “Turkish Healthy Aging Action Plan and
Implementation Program” prepared by the Ministry of Health
regarding healthy aging and health protection in the elderly,
“Development of Home Health Services (HHS) for the Elderly”
has been accepted among the priority intervention plans, and
“Ensuring the Organization of Acute Care and Emergencies in
Geriatrics”is among other goals and strategies of the program.
As mentioned in this program, many studies are being
conducted and developments are being made regarding
geriatric emergencies (12-15).

Plans made for geriatric patients show that all preventive,
treatmentandrehabilitative health servicesare complementary
and inseparable parts of elderly care services. Considering
that HHS aim to meet the health and social needs of people
in their homes and that some of the patients who apply to the
emergency department (ED) are elderly and in need of care, it
is conceivable that there may be a relationship between the
use of HHS and emergency service visits. This study aimed to
determine the demographic and general characteristics of
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geriatric patients who apply to ED and to compare the ED visits
of those who use HHS and those who do not use this service.

MATERIALS AND METHODS

The study was conducted as a retrospective file review in
a state hospital emergency services department, considering
that there was only one ED in the district and that HHS patients
could not apply to another ED. Ethics Committee (2023/4381)
approval and administrative permission were obtained before
the study. No sample calculation was made for the study, and
the aim was to access the data of all patients aged 65 and over
who applied to the ED between 01.01.2022 and 31.12.2022.
Data were collected by scanning patient digital files through
the Hospital Information Management System.

Patients registered to the HHS were primarily identified
through the HHS system during data collection. HHS patients
under the age of 65 in 2022 and patients who were not active
in terms of service were excluded from the study, and patients
aged 65 and over who applied to the ED for examination were
screened. Among these patients, those who applied to the ED
for dressing and injection were excluded from the study (Figure
1). Demographic characteristics of the patients included in the
study, reasons for admission, how they came to the hospital,
and recurrent hospital admissions were recorded.

The obtained data were transferred to the computer and
analyzed. The statistical analysis of the findings was done
by using Statistical Packages for the Social Sciences (SPSS)
18.0 Windows software package (SPSS Inc., Chicago, IL, US).
Descriptive statistical methods (number, percentage, median
(min-max), arithmetic mean + standard deviation) were used in
the evaluation of the data. The Kolmogorov-Smirnov test was
used to analyze whether the data were normally distributed.
Chi-square (x2) test was used to compare categorical data,
and Mann-Whitney U test was used to compare two groups
with nominal data. The status of being registered with HHS
and the decision to be hospitalized and treated in the ED
were evaluated with Fisher Chi-Square. The level of statistical

Not active

n=1475

Age<65
1=100,454 | Age<ts

n=13

I T

Dressing Injection

Applications
1=1,081

Applications
1=437

Figure 1. Inclusion and exclusion criteria of the study
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significance was accepted as p<0.05.

RESULTS

Of the 116,263 examinations performed in the ED in a year,
11.4% (n=13,261) were done on individuals in the geriatric
age group. Other data on the number and characteristics of
geriatric visits are presented in table 1.

A total of 1,366 HHS visits were performed in one year.
There were 299 patients over the age of 65 registered with HHS
and 98.6% (n=1347) of the visits were made to these patients.
The median age of patients that were visited was 76 (65-101).
Other demographic and general characteristics of the patients
are shown in table 2. The median benefit from HHS in a year for

Table 1. Evaluation of Geriatric Patient Applications
to the Emergency Department (n=13,261)

Characteristics n (%)
Gender Male 5.875 (44.3)
Female 7.386 (55.7)
Application type By ambulance 809 (6.1)
With own means  12.452 (93.9)
Application codes Green 1.883 (14.2)
Yellow 11.338 (85.5)
Red 27 (0.2)
Black 13 (0.1)
Median (min- max)
Age 73 (65-107)

geriatric patients registered with HHS was 3 (2-43).

Diagnoses of 13,261 geriatric patients who visited the
ED and 1,347 geriatric age group visits registered with HHS
were listed according to the 3-digit diagnosis codes of the
International Classification of Diseases (ICD). Accordingly, the
first three most commonly used ICD 3-digit diagnosis codes
are given in table 3.

The median number of repeated applications of geriatric
patients who came to the ED for examination in a year was 3

Table 2. Characteristics of patients enrolled in Home
Health Services (n=299)

Characteristics

Patients Registered
for Home Health
Services n (%)

Gender
Male 126 (42.1)
Female 173 (57.9)
Dependency Status
Semi-Dependent 210 (70.2)
Fully Dependent 89 (29.8)
Time of Enrollment in
Home Health Services 246 (82.3)
Previously
Registered Patient 53 (17.7)
Median (min-max)
Age 76 (65-101)

Table 3. Most frequent ICD 3-digit diagnosis codes in geriatric patients in emergency department visits and Home

Health Service visits

Emergency Department n (%)
Most common ICD codes

M79-Other soft tissue disorders,
not elsewhere classified
Z00-General examination and
examination of individuals with

no complaints or known diagnoses
JO6-Acute upper respiratory tract
infections

2081 (15.7)

1215 (9.2)

640 (4.8)

Home Health Services n (%)
Most common ICD codes

M79- Other soft tissue disorders, 136 (36.4)
not elsewhere classified

R54-Old Age 105 (16.7)
N30- Cystitis 99 (16.0)

Table 4. Characteristics of HHS-registered patients (n=201) and non-HHS registered patients (n=5277) presenting

to the emergency department

Characteristics

Patients Presenting to the Emergency Department

Registered with HHS n (%) Not registered with HHS n (%) p
Gender Male 80 (39.8) 2301 (43.6) p=0.284
Female 121 (60.1) 2976 (56.4) X2=1.147
Application Method By ambulance 41 (20.4) 290 (5.5) p<0.001
With own means 160 (79.6) 4987 (94.5) X2=157.696
Treatment Method Receiving inpatient
treatment 36 (17.7) 95 (1.8) p<0.001
Receiving outpatient
treatment 165 (82.2) 5182 (98.2) X2=235.801
Median (min-max) Median (min-max)
Age 77 72 p<0.001
(65-101) (65-107) U=304.261
125 NEU
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(2-45). When evaluated on a patient basis 67.2% (201) of 299
patients registered with HHS applied to the ED, and the rate
of repeated applications to ED among these was 73.1%. There
were 5,277 patients over the age of 65 who applied to the ED
and were not registered with HHS, and the rate of repeated
applications among them was 52.6%. A statistically significant
difference was found between the repeated application status
of patients applying to the ED and being a home health patient
(p<0.001, x2=32.693). Moreover, 90.5% of those who used
HHS were examined with the yellow zone examination code,
while the percentage of yellow-coded examinations in those
not registered with HHS was 85.3%. No significant difference
was found between whether the patients applying to the
ED were examined with a green or yellow code and whether
they were registered with the HHS (p= 0.82, x2= 3.030). Other
data regarding whether the patients applying to the ED were
registered with the HHS are given in table 4.

DISCUSSION

The age distribution of geriatric patients who applied to the
ED and received HHS services in our study is consistent with the
information in the literature that reports the mean age of 65-
99 and the distribution of gender ratios of 51-60%, where the
majority is female patients (16-19). Considering this situation,
a high prevalence of female patients in ED applications and
HHS registrations is expected (20-22). Therefore, it may be
important to consider the age and gender factors in terms of
the patient group to be served in ED and HHS during planning.
In addition, the fact that the mean age of patients who applied
to the ED and were registered in HHS was significantly higher
suggests that with the arrangements to be made in terms of
quality and efficiency in the presentation of HHS for those in
the older age group, the ED applications of this patient group
may be reduced.

According to the results obtained in the study, the vast
majority of active HHS patients are geriatric patients. This is an
expected result considering the physical and cognitive losses
of geriatric patients and the hearing and vision problems they
have. However, considering that life expectancy is shorter in
geriatric patients, the fact that HHS patients in this study were
more likely to be older patients and that the HHS patient profile
consisted of geriatric patients compared to young patients
suggests that the care and treatment processes were well
managed and that the care of patients is not planned to be
temporary and that the right patients are included in the HHS
system. Although it is conceivable that a well-functioning HHS
structure will have a significant impact on ED admissions, no
comparison could be made due to the lack of sufficient studies
in the literature (23, 24). Sharing data on ED admission rates of
HHS patients in future HHS-focused studies will contribute to
the literature.

The significant difference between HHS-registered
and non-registered geriatric patients arriving at the ED by
ambulance can be explained by the higher mean age and the
limited mobility of HHS patients. Due to the limited availability
of ambulance services, increased use of HHS transport vehicles
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can be considered to prevent problems that may occur during
transportation of these patients to the healthcare facilities. In
addition, considering that most of the geriatric patients not
registered at the HHS also require assisted transportation,
the fact that the rate of ambulance applications in ED is lower
than the 10-11% rate reported in the literature may indicate
that a conscious behavior has developed regarding the use of
ambulances (25-27). More studies are needed to understand
this situation.

When the ED triage codes obtained in our study were
examined, the ED yellow zone coding rates of geriatric patients
were higher than the 53-75% rate reported in the literature (28,
29).The fact that more tests are requested for geriatric patients
and their follow-up periods are longer may be considered as
the reason for this. Physician preference or the fact that fewer
patients are seen in district conditions may have allowed these
patients to be followed up with more yellow zone codes. In
HHS patients, this rate is high and reaches 90% in the literature
(12). Although there is no significant difference between
HHS-registered and non-registered geriatric patients in this
regard, the results obtained are consistent with the literature
(12,24,25). This situation can be considered as an indicator
of the need for other regulatory requirements to be made in
the ED organization, such as the establishment of specialized
teams in EDs for geriatric patients, especially those registered
with HHS, and the importance of a multidisciplinary approach,
to prevent the disruption of the treatment processes of other
patients in the yellow zone and to demonstrate an ethical
approach.

In our study, the rate of geriatric patients applying to the ED
was found to be above the TUIK district center population rate
of 65 and over (9.6%). This shows that the rate of the elderly
population receiving service from the ED is higher than their
share of the population and seems to be consistent with the
information presented in the literature (5, 16). The fact that the
elderly population receives service from the ED at a high rate
will provide important information in terms of the directions in
which the services provided by the HHS should be expanded.
This situation makes patient diagnoses valuable. Although
there are different data in the literature (24, 30), this study
shows that geriatric patients mostly come with complaints of
soft tissue disorders and then apply for general examination.
This situation suggests that HHS services may need to be
planned differently for different regions and that more efficient
service by primary care and HHS will reduce ED applications.
The studies that focus on the use of technological equipment
and development of remote examination conditions will be
important (31, 32).

The fact that the hospitalization rates of patients admitted
to the ED vary greatly in the literature, ranging from 2% to 85%
(16, 17, 19, 33, 34) may be related to the medical equipment
status, physical structure, and personnel availability in the
centers where the studies were conducted. The fact that the
rate of inpatient follow-up of geriatric patients was lower in
our study suggests that the difficulty of patient follow-up in
district conditions and the high probability of referral to other

3129



SELCUK TIP DERGISI/ SELCUK MEDICAL JOURNAL

hospitals caused the hospitalization rate to decrease even
further. However, according to the results obtained in our
study, the fact that geriatric patients registered with the HHS
receive inpatient treatment at a higher rate than non-registered
patients supports the study by Benli et al. that the development
of home care and health services and the planning to be made
in this direction will benefit many situations such as reducing
the rates of ED admissions and hospitalizations of geriatric
patients and protecting them from hospital infections and
resistant microorganisms (35).

Kim et al. reported that elderly patients had higher rates of
repeated ED applications (36). Repeated or early applications
are one of the most important problems in ED. In addition
to being a quality indicator of the provided health services,
the repeated applications of elderly patients are a situation
that causes concern for ED doctors in terms of reviewing the
accuracy of diagnosis and adequacy of treatment (37, 38). The
findings obtained in our study were also consistent with the
literature in this respect. The fact that HHS-registered geriatric
patients in this study had a significantly higher rate of repeated
ED applications supports the view that developments in HHS
and the widespread use of technology in the field of HHS will
reduce ED applications (15, 20, 31).

In conclusion, the fact that the mean age, hospitalization
rates, and yellow zone follow-up rates of geriatric patients
registered with HHS were higher than those of geriatric
patients not registered with HHS indicates that the fragility
of the former group was higher. Many results of this study,
especially high recurrent ED visit rates, which are an important
indicator for the health system and ED, in HHS-registered
geriatric patients, show a relationship between HHS and
ED applications. This suggests that making HHS and home
care practices more efficient may decrease ED applications
of geriatric patients. In addition, the ED application rates of
geriatric patients are proportionally higher when compared to
the rate of the same group in the population. Considering the
disadvantaged situation of these patients in accessing health
services in the crowded and chaotic environment of EDs,
arrangements should be made for faster, more effective, and
more efficient provision of ED services for geriatric patients,
and international practices should be closely followed.
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OZET

Amag: Flep cerrahilerinden sonra ortaya ¢ikan ven6z yetmezlik 6ngériilemez bir komplikasyon olup flep kaybina kadar ilerleyebilmektedir. Flep ameliyatlari sonrasinda
karsilagilan ven6z drenaj problemlerinin ortadan kaldirilmasina yonelik cesitli yaklasimlar tanimlanmis olsa da halen tam anlamiyla ¢6zUlmemistir. Bu ¢alismada
fleplerde ortaya ¢ikan vend6z yetersizligin tedavisinde kupa ile mekanik negatif drenaj yonteminin uygulanmasini géstermeyi amacladik. Stlik ve diger tanimlanan
tedavilere kiyasla daha steril ve kontrollt drenaj saglayarak islem siiresini kisaltmayi, dolayisiyla flebin ven6z yik altinda oldugu streyi minimuma indirmeyi hedefledik.
Hastalar ve Yontem: Calismaya fleplerinde ven6z yetmezlik nedeniyle mekanik negatif basingli drenaj uygulanan hastalar dahil edildi. Tromboz, hematom ve
anastomoz problemlerinden kaynaklanan vendz yetersizlikli olgulari calisma disi birakmak icin sadece pedikilli ada flebi cerrahisi uygulanan hastalar dahil edildi.
Bunun disinda, serbest flepler, perforator flepler ve cilt baglantisi korunan flepler de 6rneklem disi birakildi. Demografik veriler (yas, cinsiyet), ortalama uygulama
suresi ve sikhigl, komplikasyonlar kaydedildi.

Bulgular: Calismaya 8 hasta dahil edildi ve ortalama yas 40,3 olarak bulundu. Dort hastaya paraskapular flep, li¢ hastaya transvers rektus abdominis kas flebi, bir
hastaya ise medial gastroknemius muskulokutan flep uygulandi. Mekanik negatif drenajin ortalama siiresi 2,8 giin ve ortalama uygulama sikligi1 giinde 4,6 idi. islemin
ortalama siiresi ise 2.25 dakika olarak belirlendi. iki hastaya ameliyat sonrasi 5. giinde marjinal nekroz nedeniyle lokal anestezi altinda revizyon ameliyati uygulandi.
Diger hastalarin hicbirisinde komplikasyonla karsilasiimadi.

Sonug: Kupa ile uygulanan mekanik negatif basinch drenaj yontemi literatirde agiklanan diger yaklasimlarla karsilastirildiginda ven6z perfiizyon problemine daha
pratik ve hizli ¢6zim saglayabilir. Arastirmaya dahil edilen hasta sayisinin azligi baslica kisitlayici faktor olsa da calismanin ana amaci yontemin uygulanabilir oldugunu
ortaya koymakti. Kontrolli randomize metodoloji ile yapilan genis populasyonlu calismalar literatlire olumlu katki saglayacaktir.

Anahtar Kelimeler: Kupa yontemi; venoz yetersizlik; flep cerrahisi; mekanik negatif basinch drenaj yontemi

ABSTRACT

Background: Venous insufficiency after flap surgery is an unpredictable complication that can lead to flap loss. Several approaches have been described to eliminate
the venous problems after flap surgery, but it still remains unsolved. In this study, we aimed to demonstrate the application of the cupping method to treat the venous
compromise in the flaps.

Patients and Methods: Patients with flaps undergoing mechanical negative pressure drainage due to venous compromise were included in the study. Only procedures
with pedicled island flaps were included to exclude cases of venous insufficiency due to thrombosis or anastomotic problems. Patients with free flaps, perforator flaps
and skin-connected flaps were also excluded. Demographic data (age, sex), mean duration and frequency of application, complications were recorded.

Results: Eight patients were included in the study with a mean age of 40.3 years. A parascapular flap was performed in four patients, a transverse rectus abdominis
flap in three patients and a medial gastrocnemius musculocutaneous flap in one patient. The mean duration of mechanical negative pressure drainage was 2.8 days
and the mean frequency of application was 4.6 times per day. The mean duration of the procedure was 2.25 minutes. Two patients underwent revision surgery on
postoperative day 5 under local anaesthesia due to marginal necrosis of the flap. There were no complications in the other patients.

Conclusion: Compared to other approaches described in the literature, the cupping method may provide a more practical and faster solution for venous congestion.
Although the limited number of patients seems to be a limitation of the study, the main priority of the study was to demonstrate the applicability of the method. A
large population study with a controlled randomised methodology will make a positive contribution to the literature.

Keywords: Cupping method, venous compromise, flap surgery, mechanical negative pressure drainage method
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INTRODUCTION

The flap concept, which forms the infrastructure of
reconstructive surgery, is the most preferred of the repair
techniques. Flaps are preferred not only for functional
reconstruction of difficult and complicated defects, but also
for achieving good cosmetic results in appropriate cases. The
techniques of flap surgery have been developed over many
years of experience. However, the predictability of surgical
procedures is still inadequate. Patient-related factors such as
wound healing problems, comorbidities, smoking; trauma-
related parameters such as type of injury, wound depth and
impact of trauma energy; and surgical-related factors such as
pedicle injury during harvesting, flap planning wider than the
angiosome, etc. should be addressed among the reasons for
flap failure (1-3).

Venous insufficiency after flap surgery is an unpredictable
complication that can lead to flap loss (4,5). Venous
compromise is theoretically defined as a blockage of venous
outflow, although arterial perfusion remains intact for some
time. The propensity for thrombosis due to low blood flow
velocity and collapse during pedicle rotation manoeuvres are
some of the etiological factors of venous perfusion problems.
If left untreated, increased venous pressure irreversibly affects
arterial flow and tissue perfusion.

Several studies have investigated venous drainage
insufficiency in the flaps, but no data are available on the timing
of clinical onset of venous compromise. During clinical follow-
up, mauve-purple colour changes, shortening of filling time
and increasing oedema are the main signs of venous outflow
obstruction in the flap (6). After early diagnosis, removal of
tissue tension (removal of sutures, etc.), re-adaptation of the
flap to the donor area or provision of venous blood drainage
from the flap are the most commonly used approaches.
Application of heparin solution to the punctured tissue
or leech therapy are the methods used to achieve venous
drainage (7,8). However, these treatments may not be able to
resolve venous compromise and flap failure, especially in the
flaps with high tissue volume.

To the best of our knowledge, the treatment method of
negative pressure to achieve venous blood drainage from
flaps, especially those with high tissue volume, has not
been described in the literature. The aim of this study was to
demonstrate the applicability of negative pressure drainage
tools, used in cupping therapy, in the flaps with venous
compromise to provide venous blood drainage. Our aim was
to obtain a more sterile and controlled drainage compared
to leeches, etc.,, and to reduce the number and duration of
procedures by draining more venous blood at one time using
these tools.

PATIENTS AND METHODS

The patients with flaps who underwent mechanical
negative pressure drainage due to venous compromise were
included in the study. Data were collected retrospectively from
case series operated between November 2020 and May 2023.
Only procedures with pedicled island flaps were included to
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exclude cases of venous insufficiency due to thrombosis or
anastomotic problems. Patients with free flaps, perforator flaps
and skin-connected flaps were also excluded. Approval was
obtained from the local ethics committee (2023-0132). Written
and verbal consent was obtained from the patients. First, to
ensure that the problem was not caused by the haematoma,
pedicle tension or pressure in the tunnel, a few stitches were
removed and the underlying wound was checked. Mechanical
negative pressure drainage was then applied and followed
postoperatively by the same surgeon.
Mechanical negative pressure drainage

The device, which is often used for cupping therapy in
traditional and complementary medicine, consists of a part
that creates negative pressure with its piston and a chamber
that collects the venous blood (Figure 1a). First, the area with
the venous perfusion problem is prepared for the procedure
by cleaning with povidone iodine. After making a tiny incision
with an 11 blade scalpel, the chamber is placed centrally
(Figure 1b). Vacuum is then applied to connect the parts of
the tool. The plunger is pulled out maximally so that drainage
can be achieved with the same pressure in all patients. As the
amount of blood increases and the tissue swelling decreases,
the connection between the chamber and the tissue
separates. After removal of the device, bleeding is stopped
by applying light pressure to the incisions. Clinical signs of
venous insufficiency were the main parameter determining
the number of procedures per day. Demographic data (age,
sex), mean duration and frequency of use, and complications
were recorded.

RESULTS

This retrospective study included 8 patients who underwent
mechanical negative pressure drainage due to venous
perfusion problems (Table 1). Four of the patients underwent
parascapular flap surgery for their axillary defects after removal
of hidradenitis suppurativa, while three patients underwent
pedicled transverse rectus abdominis muscle (pTRAM) flap
after mastectomy. Venous drainage insufficiency occurred in
one patient after medial gastrocnemius musculocutaneous
flap for knee reconstruction.

The F:M ratio was 4:4 and the mean age was 40.3 years

Figure 1. a-A device used in a cupping treatment; b- An
application of the tool in the flap with venous compromise.
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Table 1. Characteristic features of the

patients included in the study (TRAM: transverse rectus abdominis

myocutaneous).
Duration of
F of echanical
Patients ;e:—:uhﬁ}cra] mne :i:re R
Age Gender Flap : i each session Complication
(n) negative pressure pressure .
drainage (per dav) drainage (min)
(day}

1 48 F TRAM flap 3 davs 3 min None

2 52 F TERAM flap 4 davs 4 min None
. Marginal
3 32 M Parascapul ar flap 4 2 davs 2 min i e

4 26 M Parascapular flap 2 davs 2 min None

27 M Parascapular flap 4 3 days 1 min None

[ ] 38 F TERAM flap 3 davs 3 min None
Marginal

7 33 M Parascapular flap 3 3 days 2 min R
necrosis

Medial
8 66 F gastrocinemius 4 3 davs 1 s Nooe
musculocutansous
flap

Figure 2. a- venous insufficiency was occurred immediate
after the surgery of pedicled transverse rectus abdominis

muscle flap for breast reconstruction; b, c- cupping
treatment was applied to the several parts of flap in order to
obtain adequate venous drainage from the flap; d- venous
insufficiency was totally recovered in the postoperative
second day.
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Figure 3. a- color changes were occurred immediate after
the flap surgery of parascapular island flap; b- a distal part
of the flap had venous insufficiency in the postoperative
first day; c- a cupping therapy was applied and recovery was
obvious in the postoperative second day; d- there was no
need for venous drainage in the postoperative third day and
only lateral margin of the flap was revised and restitched.



(min. 26, max. 66). Clinical signs of venous drainage problems
were observed in all patients on postoperative day 1. The mean
duration of mechanical negative pressure drainage was 2.8
days and the mean frequency of application was 4.6 times per
day. Due to the large volume of the pTRAM flap, more than one
area was used for safe drainage in each application (Figure 2
a-d). The mean duration of the procedure was 2.25 minutes.

Mean follow-up was 18.6 months. Marginal necrosis
occurred in two patients in whom the parascapular flap
was revised after debridement under local anaesthesia on
postoperative day 5 (Figure 3 a-d). There were no complications
in the other patients. After a healing period of one month, no
skin deformities caused by the multiple incisions on the flaps
were observed.

DISCUSSION

Researches have been carried out to identify venous
compromise in the early postoperative period of flap surgery.
It has been suggested that differences between systemic and
flap blood glucose levels may predict intraoperative venous
compromise. It has also been reported that blood glucose >62
mg/dL measured from the flap may predict the possibility of
venous compromise for the next 48 hours after surgery with
90% sensitivity (9). It has also been shown that flap perfusion
problems can be analysed from photographs using various
digital surface scanning software (10). However, once venous
compromise has occurred, almost all approaches aim to drain
the venous outflow from the flap. One of the most commonly
used methods is to bleed a flap with a needle or scalpel and
wash with heparinised solution to maintain bleeding for a
while (11). In addition, leech therapy is also preferred by the
majority of surgeons to achieve continuous bleeding from
the tissue (12). This study has shown that controlled bleeding
can also be achieved by the mechanical negative pressure
drainage method, which appears to be more practical than the
above approaches.

In their experimental study, Koh et al. found that flaps
could be made more resistant to postoperative complications
after preconditioning with the cupping method (13). It was
reported that the occurrence of necrosis was minimised after
cupping application for 30 min with continuous negative
pressure of -25 mmHg for 5 days, which enriched the flaps
with vascularisation. In the other study, the cyclic mode of
pressure-controlled cupping (0 to -25 mmHg pressure for 30
minutes with the cyclic mode once a day for 5 days) was found
to be more effective in increasing flap viability than continuous
application (14). In another clinical trial, it was also found to
be safe to apply the negative pressure treatments immediately
after critical major replantations (15). We studied the drainage
of venous blood from the area accumulated in the flap by the
cupping method. Although not directly related to flap viability,
we aimed to prevent arterial perfusion from being blocked by
increasing venous pressure.

The salvage protocols used in venous congestion of the
flaps were evaluated in the systematic review (7). According
to the results, leech therapy seems to be a safer method
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compared to the other protocols, as many studies present
detailed and comprehensive data on leech treatments. There
are several disadvantages of the leech therapy, although it is
often preferred by surgeons. Patient compliance is the most
important issue, as patients should be taught to adapt to
leeches during treatment. Disadvantages include leech care,
housing conditions, migration from the target area, infection
and uncontrolled bleeding. The heparin effect in the saliva of
leeches helps constant bleeding, which is sometimes necessary
in certain cases. The amount of venous blood collected in the
chamber per session is more than the leeches can provide, thus
eliminating the need for additional bleeding after removal
of the device, which makes this method safer. The method
presented in our study aimed to provide a practical and quick
solution for venous congestion in flaps, avoiding the above
problems.

Parascapular flaps may present venous insufficiency,
especially when applied to axillary defects, due to pressure
in the intertriginous area (16). Inadequate venous drainage
can be managed with minimal changes in surgical planning.
Maintaining skin continuity in certain parts of the flap may
obviously reduce the risk of venous insufficiency due to the
contribution of the dermal venous plexus. Therefore, we did
not include the patients who underwent reconstruction with
skin-intact flaps. Patients with perforator and free flaps were
also excluded in order to standardise the data, as there are more
than one ethiological factors causing venous insufficiency in
these cases. In addition, a delay procedure may also be used
in pedicled flaps to prevent venous insufficiency (17). Several
medical treatments have been proposed to increase the
survival rate of flaps, but most of them have been proposed for
use in arterial rather than venous problems (18,19).

There are several limitations of the approach we used to
address the problem of venous perfusion in this study. Firstly,
the cupping method can be described as a practitioner-related
treatment, although it is practical to use. In addition, unlike the
other vacuum-assisted devices, a number of negative pressure
is not clear and the pressure decreases in direct proportion
to the amount of blood collected in the chamber. There is
no evidence on the amount of venous blood that needs to
be drained in case of venous compromise. Similarly, in our
study, the recovery of the clinical signs of the flap (return from
purple to pink colour, normal capillary refill time, decrease in
flap swelling) was the parameter that determined the need
for venous blood drainage. With this type of drainage, regular
control of the blood count becomes very important, especially
in the cases with a high tissue volume such as TRAM or DIEP
flaps.

COCLUSION

Venous compromise is one of the most common problems
after flap surgery and should be well managed to avoid flap
failure. Compared to other approaches described in the
literature, the cupping method may provide a more practical
and faster solution to venous compromise. Although the
limited number of patients seems to be a limitation of the
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investigation, the main priority of the study was to demonstrate
the applicability of the method. This is a preliminary study
in the clinical category and a large population study with a
controlled randomised methodology will make a positive
contribution to the literature.
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Is The Presence of Subscapularis Tear with Supraspinatus Tear
Related to Scapular Morphology?

Supraspinatus Yirtigi ile Birlikte Subscapularis Yirtiginin Varligi Skapular Morfoloji ile
Hiskili midir?
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OZET

Amag: Yapilan calismalarda skapular morfolojinin supraspinatus yirtiklariile iliskili oldugu gosterilmistir. Ancak subskapularis yirtiklariile skapular morfoloji arasindaki
iliski tartismalhidir. Bu calismanin amaci supraspinatus yirtigina eslik eden subskapularis yirtiginin skapular morfoloji ile iliskili olup olmadigini arastirmaktir.
Geregler ve Yontem: 2016-2020 yillari arasinda ortopedi ve travmatoloji klinigimizde rotator manset yirtigi nedeniyle yapilan 679 omuz artroskopisi ameliyatinin
kayitlari ve gériintiilemeleri retrospektif olarak analiz edildi. izole tam kat supraspinatus yirtigi olan 162 hasta ve supraspinatus yirtigina eslik eden subskapularis
yirtigi olan 83 hasta calismaya dahil edildi. Hastalarin kritik omuz agisi (CSA), glenoid versiyonu (GV), glenoid inklinasyonu (Gl) ve kritik korakoid proses agisi (CCPA)
olculda.

Bulgular: izole supraspinatus yirtigi olan hasta grubunda ve supraspinatus yirtigina eslik eden subskapularis yirtigi olan grupta; ortalama yas sirasiyla 53.8+8.9 ve
61.1+8.4 idi ve anlaml bir fark vardi (P<0.001); ortalama CSA degerleri 36.9°+4. 25° ve 35.6°+5.1°, (P=0.32); Gl ortalama degerleri sirasiyla 7.72°+5.4° ve 8.4°+5.3°,
(P=0.51); GV ortalama degerleri sirasiyla 2.1°+4,5° ve 2.5°+4.7°, (P=0.85); CCPA ortalama degerleri sirasiyla 21.4°+4.5° ve 22.3°+£4.9°, (P=0.73). Cinsiyet acisindan gruplar
arasinda anlaml bir fark yoktu (P=0.59). Olciilen acilar, yas ve cinsiyet kriterleri kullanilarak yapilan lojistik regresyon analizinde, ileri yasin diger parametrelerden
bagimsiz olarak supraspinatus yirtigina eslik eden subskapularis yirtigi Gizerinde etkili oldugu gérildi (P < 0.001 OR:1.09).

Sonug: izole supraspinatus yirtigi ile supraspinatus yirtigina eslik eden subskapularis yirtigr arasinda skapular morfolojiye iliskin radyolojik parametreler agisindan
anlamli bir fark olmadigi gérulmektedir. Supraspinatus yirtigina eslik eden subskapularis yirtiginda yas en 6nemli faktor olarak gériinmektedir. Supraspinatus yirtigi
olan hastalarda yasin bir birim (yil olarak) artmasi, subskapular yirtik olasiligini 1,09 kat artirmaktadir.

Anahtar Kelimeler: Subskapularis, supraspinatus, skapular morfoloji

ABSTRACT

Aim: In previous studies it has been shown that scapular morphology is associated with supraspinatus tears. However, the relationship between subscapularis tears
and scapular morphology is controversial. The aim of this study is to investigate whether or not subscapularis tear accompying supraspinatus tear is related to
scapular morphology.

Materials and Method: Records and imaging of 679 shoulder arthroscopy surgeries performed for rotator cuff tear in our orthopedics and traumatology clinic between
2016 and 2020 were retrospectively analyzed. 162 patients with isolated full-thickness supraspinatus tear and 83 patients with subscapularis tear accompanying
supraspinatus tear were included in the study. The critical shoulder angle (CSA), glenoid version (GV), glenoid inclination (Gl) and critical coracoid process angle
(CCPA) of the patients were measured.

Results: In the patient group with isolated supraspinatus tear and in the group with subscapularis tear accompanying supraspinatus tear; The mean age was 53.8+8.9
and 61.1+8.4 respectively, and there was a significant difference (P<0.001); the mean CSA values were 36.9°+4.25° and 35.6°t5.1°respectively, (P=0.32); Gl mean
values were 7.72°+5.4° and 8.4°t5.3°respectively, (P=0.51); GV mean values were 2.1°+4,5° and 2.5°+4.7° respectively,(P = 0.85); mean CCPA values were 21.4°+4.5°
and 22.3°+4.9°respectively, (P=0.73). There was no significant difference between the groups in terms of gender (P=0.59). In the logistic regression analysis performed
by using criteria of the measured angles, age and gender, it was observed that advanced age had an effect on the subscapularis tear accompanying the supraspinatus
tear, independent of the other parameters (P < 0.001 OR:1.09).

Conclusion: There appears not to be a significant difference between isolated supraspinatus tears and subscapularis tear accompanying supraspinatus tear, in terms
of radiological parameters regarding scapular morphology. Age seems to be the most important factor in subscapularis tear accompanying supraspinatus tears. In
patients with supraspinatus tear, an increase in age by one unit (in years) increases the odds of subscapularistear by1.09 times.

Keywords: Supraspinatus, subscapularis, scapular morphology
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INTRODUCTION

Subscapularis tear is rare in patients with rotator cuff tear,
and incidence is reported to be between 4 and 8% (1, 2).
Subscapularis (Ssc) tear generally occurs traumatically owing
to forced external rotation and abduction (3) (Figure-1). Ssc
tear may occur in isolation, likewise it could co-exist with a
supraspinatus (Ssp) tear, or may superimpose on a pre-existing
Ssp tear (4) (Figure-2). The majority of rotator cuff tears are
related to degeneration, and prevalence data have shown
that degenerative cuff tears are associated with age (5, 6). On
the other hand, it is a known fact that risk factors caused by
different scapular morphologies can accelerate age-related
degeneration (7). Previously, it has been shown that the
critical shoulder angle (CSA) is a strong determinant in rotator
cuff tears (8). According to reports, CSA is linked to common

Humeral Head

Figure 1. Arthroscopic view of subscapularis tear

Figure 2. Arthroscopic view of supraspinatus tear
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shoulder problems, including osteoarthritis and rotator cuff
issues (8, 9). Glenoid inclination (Gl), as defined by Mauer et al.
(10), has been linked to prevalent shoulder issues like rotator
cuff pathology and shoulder osteoarthritis. Tollemar et al.(11)
demonstrated that there was no relationship between the
coracohumeral distance and Ssc tears . Brunkhorst et al. (12)
also indicated in their studies that the coracohumeral distance
may vary depending on position of the arm. Wynel-Mayow
et al.(13) defined the critical coracoid angle in relation to the
glenoid and coracoid, and showed that there is an association
between low critical coracoid angle and type-B osteoarthritis.

Previous studies have shown a relationship between
increased critical shoulder angle and Ssp tear. Whereas
Watson et al. (14) reported a relationship between coracoid
morphology and Ssc tear, Tollemar et al. (11) reported there
was no relationship between the two . Although it is widely
accepted that isolated Ssp tears and scapular morphology
are related, the connection between Ssc tears and scapular
morphology remains a subject of debate. This study aims to
examine whether the presence of Ssc tears accompanying Ssp
tears is associated with scapular morphology.

MATERIALS AND METHOD

Ethical clearance was granted by the "Necmettin Erbakan
University Ethical Committee" (IRB number: 2024/4861).
Patients who underwent shoulder arthroscopy in the
Orthopedics and Traumatology Department of Necmettin
Erbakan University Faculty of Medicine between 2016 and
2020 were retrospectively analyzed. Among 679 patients
operated on in our clinic due to rotator cuff tear, 83 patients
with Ssc tear accompanying Ssp tear (La Fosse type 1 and
Type 2) were identified. For the control group, 162 patients
who were operated on due to isolated full-thickness Ssp tear
were included in the study. Exclusion criteria for the study were
history of instability, glenohumeral arthrosis, traumatic rotator
cuff tears, history of previous upper extremity fracture, massive
irreparable tears, history of previous upper extremity surgery,
neurological disease and upper extremity deformity.

The true anteroposterior (AP) radiographs and magnetic
resonance imaging (MRI) of both patient groups were assessed.
In the true AP radiographs, the CSA was measured by two
independent observers in two sessions. The glenoid inclination
(Gl), glenoid version (GV), and critical coracoid process angle
(CCPA) values were also measured in the MRI. The CSA was
defined as the angle formed between the line connecting
the superior aspect of the glenoid to the inferior aspect of
the acromion and the line connecting the inferior aspect of
the glenoid to the inferolateral aspect of the acromion (8)
(Figure-3).

As Tetreault et al.(15) described, the term GV refers to the
angle in the axial plane that is formed by the tangents of two
lines. The first line is drawn between the anterior and posterior
glenoids, and the second line is drawn from the most medial
part of the scapula to the midpoint of the first line (15). The
definition of retroversion is a positive angle, while anteversion
is a negative angle (15) (Figure-4).
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Figure 3. Demonstration of critical shoulder angle
(CSA) measurement in a true AP radiograph

version

of
measurement by intersecting the scapula body axis
lines with a line from the anterior and posterior edges
of the glenoid

Figure 4. Demonstration glenoid

In a coronal oblique view, the 3 angle is determined using
the scapular body line, which signifies the deepest point on
the supraspinatus fossa, and the line that connects the upper
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and lower glenoid borders, as described by Maurer at al. (10).
The Glenoid angle (Gl) was determined by subtracting 90°
from the angle that is formed by the glenoid surface and the
scapular body (B) (10). The upper and lower glenoid angles are
referred to as positive and negative angles, respectively (10)
(Figure-5).

On computerized tomography, CCPA is defined as the

Figure 5. Demonstration of glenoid inclination
measurement in a patient with Slap-5 lesion by
intersecting the line passing through the superior and
anterior borders of the glenoid and the lines passing
through the base of the supraspinatus fossa

Figure 6. Demonstration of the critical coracoid
process angle. The critical coracoid process angle
is the angle between the line through the glenoid
articular face and the line from the posterior corner
of the glenoid to the apex of the coracoid process in
the axial section where the coracoid process is most
prominent.
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angle between the line passing through the glenoid joint
surface and the line extending from the posterior corner of
the glenoid joint surface to the coracoid apex, in the section
where the coracoid process apex is visible in the axial plane
(13) (Figure-6). In this study, CCPA measurements were done
as described by Wynell-Mayow et al.(13), but only on magnetic
resonance imaging.

Data analysis was performed using SPSS software (IBM-
SPSS 22.0, Armonk, NY, USA). Descriptive statistics and
frequency analysis were used to evaluate the data. In addition,
Cronbach's alpha test was used to assess the intra- and inter-
class correlations between measurements made by the same
observer in two separate sessions two weeks apart, and
between measurements carried out by two different observers.
The Shapiro-Wilk test was used to check the skewness of
the data. T-test and Mann-Whitney U test were used to
compare independent sample groups. Statistical significance
was established at P<0.05. Logistic regression analysis was
performed to investigate which of the radiologic parameters
known to be associated with rotator cuff pathologies and age,
which are known to be associated with rotator cuff tendon
degeneration, had an independent effect on subscapularis
tear accompanying supraspinatus tear.

RESULTS

Cronbach's alpha values were between 0.83 and 0.95 for
all measurements.Whereas the mean age of the patient group
with isolated Ssp tear was 53.8+8.9 (40-79), the mean age of
patients with Ssc tear accompanying Ssp tear was 61.1 +8.4
(48-79), and there was significant difference between the
two groups in terms of age (P<0.001) (Table-1). While 97 of
the 162 patients with isolated Ssp tear were females and 65
were males, the group of patients with Ssc tear accompanying
Ssp tear consisted of 54 females and 29 males, and there was
no significant difference between the two groups in terms of

Table 1. Patients’ Demographic Data

Subscapularis tear accompanying supraspinatus tear

gender (P = 0.59 chi-square ) (Table-1). While the mean CSA in
patients with isolated Ssp tear was 36.9°+4.25° (28.8°/48.29), it
was 35.6°+5.1° (26.4°/45.9°) in the patient group with Ssc tear
accompanying Ssp tear, and there was no significant difference
between them (P=0.32) (Table-1). While the mean Gl values
were 7.72°+5.4° (-4.2° / 18.4°) in the patient group with isolated
Ssp tear, it was 8.4°+5.3° (-6.7° / 17.9°) in the patient group with
Ssc tear accompanying Ssp tear, and there was no significant
difference between them (P = 0.51) (Table-1). While the mean
GV values were 2.1°+4.5° (-9.5° / 13.1°) in the patient group
with isolated Ssp tear, it was 2.5°+4.7° (-9.6° / 13.1°) in the
patient group with Ssc tear accompanying Ssp tear, and there
was no significant difference between them (P=0.85) (Table-1).
While the mean CCPA values were 21.4°+4.5° (11.4° / 32.6°)
in the patient group with isolated Ssp tear, it was 22.3°+4.9°
(11.2°/39.16°) in the patient group with Ssc tear accompanying
Ssp tear, and there was no significant difference between
them (P=0.73) (Table-1). In the group of patients with isolated
Ssp tears, there was no significant difference between male
and female sexes in terms of CSA, GI, GV and CCPA (P=0.27,
P=0.79, P=0.60, P=0.18 respectively). In the group of patients
with Ssc tear accompanying Ssp tear, there was no significant
difference between male and female sexes in terms of CSA, Gl,
GV and CCPA (P=0.17, P=0.62, P=0.77, P=0.91 respectively).
In the logistic regression analysis performed by including
the measured angles, age and gender criteria, it was seen
thatonly age had an effect on Ssc tear accompanying Ssp tear,
independent of other parameters (P<0.001 OR:1.09). In other
words, an increase in age by one unit (in years) increases the
odds of Ssc tear by 1.09 times.

DISCUSSION

The most important finding of this study is that age has
a significant effect on Ssc tear accompanying Ssp tear, and
that in patients with isolated Ssp tear and in those with Ssc

Isolated Ssp tears Ssp tears with Ssc tears P-value
(Number of Patients=162) (Number of Patients=83)
Age(years)£SD (min/max) 53.8+8.9 (40/79) 61.1 £8.4 (48/79) <0.001
Gender (M/F) 65/97 29/54 0.59
Side (R/L) 89/73 44/36 0.63
Table 2. Mean values and comparisons of radiological measurement parameters
Isolated Ssp tears Ssp tears with Ssc tears P-value
(Number of Patients=162) (Number of Patients=83)
CSA +SD (min/max) 36.9°+4.25° (28.8° / 48.2°) 35.6°+5.1° (26.4° / 45.9°) 0.32
GI+SD (min/max) 7.72°+5.40(-4.2° / 18.49°) 8.4°+5.30 (-6.7°/ 17.99) 0.51
GV+SD (min/max) 2.1°+4.5° (-9.5° / 13.19) 2.5° + 4.7° (-9.6°/ 13.19) 0.85
CCPA£SD (min/max) 21.4° +4.5° (11.4° /32.6°) 22.3°+4.9°(11.2°/ 39.16°) 0.73

(CSA: critical shoulder angle, Gl: glenoid inclination, GV: glenoid version CCPA: critical coracoid process angle)

NEU

PRES



SELCUK TIP DERGISI/ SELCUK MEDICAL JOURNAL

accompanying Ssp tear, the radiological parameters related to
scapular morphology are similar.

The rotator cuff muscles serve to centralize the humeral
head in the glenoid by pressing it against the glenoid, they
as well attempt to neutralize the force exerted by the deltoid
muscle, to prevent migration of the humeral head superiorly.
Theoretically, as CSA increases, the point of attachment of
the deltoid muscle on the acromion shifts more laterally,
and as a result the superior vector of the force applied by
the deltoid on the humeral head tend to increase, while the
medial vector tend to decrease. Owing to an increased CSA,
there is an increased superior vector of the deltoid’s muscle
strength, therefore in order to centralize the humeral head in
the glenoid, the force exerted by the rotator cuff muscles must
increase accordingly. Rotator cuff tears easily occur due to
the increased workload on them, owing to increasing tendon
degeneration caused by advanced age and an increased
CSA (9). Moor et al. in their study demonstrated that Ssp tear
increased significantly in patients with CSA>35° (9). On the
other hand, Chalmers et al.(16), in their study investigating
the correlation between rotator cuff tear progression and CSA,
reported that although they found a significant correlation
between CSA and tear sizes, they found a negative correlation
between CSA and tear length. They also stated that they could
not yet provide a biological explanation for these results . In
our study, CSA values in patients with isolated Ssp tear and
in patients with Ssc tear accompanying Ssp tear was above
359, thus being consistent with the study by Moor et al, and
there was no significant difference between them (9). In our
study, while there was no difference between the two patient
groups in terms of the radiological parameters measured,
the difference in age may explain Ssc tear accompanying
Ssp tear in two ways. The first of these explanations is that
the degeneration patterns of Ssp and Ssc tendons may be
different; Ssc may degenerate later than Ssp. However, there is
no data on this in our study. Secondly, the increase in CSA may
biomechanically affect the Ssp more than it does the Ssc, and
after Ssp tears, the load on the Ssc to centralize the humeral
head in the glenoid may increase further and the degeneration
rate of the Ssc may increase indirectly. Repairing supraspinatus
tears without neglect can prevent a possible subscapularis tear
as it will restore shoulder biomechanics.

In their study, Tetreault et al.(15) indicated that increased
glenoid retroversion was associated with Ssp tears. Dogan et
al.(17) in their study on patients with Ssp and Ssc tears could
not find a significant relationship between rotator cuff tears
and GV. Although common theories regarding the etiology of
degenerative rotator cuff tears primarily suggest an age-related
decrease in tendon tissue quality, the potential importance of
bony anatomy remains controversial. While the effects of GV on
shoulder biomechanics were investigated in relation to rotator
cuff tears, their relationship with glenohumeral instability
was also investigated. Whereas Hohman et al.(18) and Aygun
et al.(19) found a significant relationship between increased
glenoid anteversion and anterior shoulder instability, Moroder
et al.(20) and Peltz et al.(21) could not find a significant
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relationship between GV and anterior shoulder instability. In
our study, no significant difference was found in terms of GV
between isolated Ssp tear and Ssc tear accompanying Ssc tear.
In light of the results obtained in our study on GV and by data
in the literature, it appears the relationship between GV and
shoulder biomechanics may continue to be controversial.

In their study where they defined the critical coracoid angle,
Wynell-Mayow et al. found a significant relationship between
low CCPA and shoulder osteoarthritis (13). They detailed the
possible biomechanical explanation of this relationship in the
following manner; the more medially the coracoid is located,
the more medially the conjointtendoninsertingon the coracoid
becomes, thus the anterior vector of the force of the pectoralis
major, which courses anteriorly to the conjoint tendon
decreases. Thus, they interpreted that the anterior-posterior
translation balance of the humeral head becomes disrupted
and the humeral head tends to be translated posteriorly. In our
study, we evaluated the relationship between CCPA, which has
been shown to affect the anterior-posterior translation of the
humerus, and Ssc tears accompanying Ssp tears, but we could
not find a significant relationship. Possible reasons for this may
be that the control group did not have patients with normal
MRI images without pathology, rotator cuff biomechanics may
have been impaired in both patient groups, or that one of the
patient groups did not have patients with isolated Ssc tears.

This study had some limitations. Unknown patient
professions, activity levels and body mass indexes were a
limitation. Unknown patient shoulder complaint duration was
a limitation too.

CONCLUSION

There appears not to be a significant difference between
isolated supraspinatus tears and subscapularis tear
accompanying supraspinatus tear, in terms of radiological
parameters regarding scapular morphology. Age seems to be
the most important factor in subscapularis tear accompanying
supraspinatus tears. In patients with supraspinatus tear, an
increase in age by one unit (in years) increases the odds of
subscapularis tear by 1.09 times.
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OZET

Amag: Fetosid, gebeligin gec 2. ve 3. trimesterinde fetal kardiyak asistoliye neden olmak icin potasyum ve digoksin gibi maddelerin kalp ici, intraamniyotik sivi
veya kordona enjekte edilmesi islemidir. Bu ¢alismada, Tirkiye'de Etlik Sehir Hastanesi'nde yapilan fetosid sonrasi gebelik terminasyonlarinin yontemlere bagh
komplikasyonlari ve sonuclari degerlendirildi.

Geregler ve Yontemler: 2022 Ekim ve 2024 Subat aylari arasinda, 22 hafta tizeri fetal anomali tanisi almis gebelik terminasyonlari retrospektif olarak incelendi. Fetosid
icin intrakardiyak potasyum klorir (KCl) kullanildi. Terminasyon yontemleri arasinda misoprostol, foley katater ve sezaryen degerlendirildi. Hastalar, ydnteme gore l¢
gruba ayrildi ve demografik verileri, hastanede kalis stireleri, komplikasyonlar ve hemoglobin (Hb) ile hematokrit (Hct) degerleri kaydedildi.

Bulgular: Calismaya 92 hasta dahil edildi. Misoprostol uygulanan grupta hastanede kalis stiresi diger gruplardan anlamli olarak daha kisaydi. Hb ve Hct degerlerindeki
degisim acisindan gruplar arasinda anlamli fark bulunmadi. Misoprostol uygulanan grup en geng yas ortalamasina sahipti ve bu grupta parite ve yasayan cocuk
sayisi da diger gruplardan dusuktld. Terminasyon nedenleri arasinda istatistiksel olarak anlamli fark izlenmedi. Komplikasyon oranlari ve Hb dustist acisindan gruplar
arasinda anlaml fark bulunmadi.

Tartisma: Calismamizda, misoprostol kullanilan grupta hastanede kalis siiresi diger gruplara gére daha kisa bulundu. Hb ve Hct degerlerindeki degisim istatistiksel
olarak anlamli degildi. Misoprostoliin glivenli ve maliyet etkin bir yontem oldugu, ancak sezaryan ve foley katater yontemlerinin de givenli oldugu gozlendi. Literatirle
uyumlu olarak, uterus skari olan hastalarda misoprostol kullaniminin givenli oldugu desteklenmektedir.

Sonug: Misoprostol, gec gebelik terminasyonunda gtivenli ve etkili bir yontemdir. Ancak sezaryan ve foley katater yontemlerinin de gtivenli oldugu ve komplikasyon
riskinin diisiik oldugu goésterilmistir. Klinisyenler, hasta durumuna goére bu yontemleri giivenle kullanabilirler.

Anahtar Kelimeler: Fetosid, misoprostol, ge¢c donem gebelik terminasyonu, terminasyon yontemleri

ABSTRACT

Objective: To evaluate the complications and outcomes associated with different methods of late-term abortion following fetocide in a tertiary care setting.
Materials and Methods: This retrospective study reviewed the data of 92 patients who underwent fetocide and subsequent abortion induction due to fetal anomalies
at Etlik City Hospital between October 2022 and February 2024. Patients were categorized into three groups based on the method of termination: misoprostol, Foley
catheter, or cesarean section. Key variables such as maternal age, parity, duration of hospitalization, hemoglobin and hematocrit levels, and complications were
analyzed using appropriate statistical methods.

Results: The mean age of patients was significantly younger in the misoprostol group compared to the Foley catheter and cesarean section groups (27+4.8 vs. 31+6.7
and 33+4.9, respectively; p=0.026). The misoprostol group also had significantly lower parity and number of living children (p=0.044 and p=0.047, respectively). The
duration of hospitalization was shortest in the misoprostol group (p=0.05). No statistically significant differences were found in hemoglobin and hematocrit levels,
duration of abortion, or type of fetal anomaly across the groups.

Conclusion: Misoprostol is a safe and effective method for inducing abortion after fetocide, offering the advantage of a shorter hospital stay. Although concerns
remain regarding its use in patients with previous uterine surgeries, our findings support its safety. Methods such as Foley catheter and cesarean section also do not
significantly increase complications or affect hemoglobin and hematocrit levels. These findings provide reassurance to clinicians regarding the choice of termination
method based on patient and clinical circumstances.

Keywords: Fetocide, misoprostol, late-term abortion, termination methods
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INTRODUCTION

Fetocidereferstothedeliberateadministration of chemicals,
such as potassium and digoxin, directly into the heart,
amniotic fluid, or umbilical cord. This procedure is performed
during the late stages of the second and third trimester of
pregnancy to induce fetal cardiac asystole (1). In our country,
similar to many other nations, there are no legal restrictions
on abortion during any week if there are physical and mental
problems in the infant that would result in significant handicap
(2). However, the number of live births increases beyond this
point, making fetocide a prominent option for termination (2).
There are several reasons to perform fetocide before abortion.
The utmost priority is to avert the occurrence of a newborn,
which has the potential to cause excruciating and distressing
experiences (2). Furthermore, there is evidence indicating that
the duration of the abortion or delivery procedure is reduced
following a successful feticide (3,4). The Royal College of
Obstetricians and Gynecologists (RCOG) advises the utilization
of fetocide for abortions that exceed 21 weeks and 6 days.
Various techniques are employed worldwide for the purpose
of fetocide. The most frequently employed approach is
the intracardiac delivery of potassium chloride (KCL), as
recommended by the RCOG, which guarantees fetal asystole
(5).

Women who have serious congenital defects should be
given the opportunity to choose abortion when the condition
is diagnosed, and their family should be notified. Abortions
performed on fetuses with congenital deformities can result
in bleeding, infection, uterine and cervical damage. The risk of
these consequences tends to rise as the pregnancy progresses
(6). Misoprostol is the preferred method for inducing abortion
in Turkey. Misoprostol is a pharmaceutical compound that
has been employed for the purpose of inducing abortions
throughout the second and third trimesters of pregnancy since
1997. It is an analog of prostaglandin E1 (7). Misoprostol has
several benefits, including its ease of use, cost-effectiveness,
and availability in several forms. Nevertheless, the utilization of
this treatment may be restricted due to the low adherence of
patients and the occurrence of adverse effects, which can reach
a rate of up to 30% (8). In addition to this, antiprogestins such
as mifepristone, cervical osmolytic dilators, Foley catheters,
and oxytocin are alternative techniques for inducing medical
abortion during pregnancy or labor (9). Another favored
approach is the utilization of an intracervical Foley catheter in
conjunction with misoprostol. While certain research indicate
that this combination results in a shorter abortion length,
other studies have shown no discernible difference (10-12).
Inthis study, as atertiary center, we evaluated the complications
of the procedure and the results depending on the method in
patients who underwent abortion after feticide.

MATERIALS & METHODS

In this study, the data of patients who were diagnosed
with fetal anomaly based on ultrasound findings, genetic
examinations or both, who underwent feticide for the
purpose of termination of pregnancy over 22 weeks and
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who subsequently underwent induction of labor were
retrospectively examined in the Perinatology Clinic of Etlik City
Hospital between October 2022 and February 2024. Approval
of the Ethics Committee AESH-EK1-2023-680.

In all of our patients, intracardiac KCl was delivered as a
way to induce fetal death. During this treatment, a volume of
2-3 ml of potassium chloride was introduced using ultrasound
guidance. The fetal heartbeat was observed for around 5
minutes until it stopped and the loss of the fetal heartbeat
was confirmed by Doppler flow. Following the termination
of the fetus, the patients were provided with comprehensive
information regarding the available alternatives, including
misoprostol, Foley catheter, and cesarean delivery. Patients
were granted the autonomy to select among the available
alternatives. Subsequently, for the patients who agreed to
take misoprostol, the suitable protocol was implemented in
accordance with the misoprostol guidelines established by the
International Federation of Gynecology and Obstetrics (FIGO),
taking into consideration the patient's gestational age (13).
Labor induction was performed in those who chose a Foley
catheter by placing the catheter into the cervix and inflating
it to a volume of 40-60 cc. Patients with medical indications
for cesarean delivery under suitable conditions underwent
cesarean delivery. The patients were categorized into three
groups based on their chosen method: group 1 consisted of
those who utilized misoprostol, group 2 included those who
underwent a Foley catheter, and group 3 comprised those who
underwent a cesarean section. Following the initiation of the
abortion procedure, we noted the duration of labor, length of
hospital stay, any difficulties that arose, the mode of delivery,
as well as the hemoglobin (HB) and hematocrit (HTC) levels
before and after birth. In addition, the demographic data of
the patients, the weeks of pregnancy and the genetic results, if
available, were evaluated.

Statistical Analysis

All statistical analyzes were performed using the RStudio
to analyze the data. The variables were investigated using
visual (histogram, probability plots) and analytic methods
(Kolmogrov-Simirnov/Shapiro-Wilk’s  test) to determine
whether or not they are normally distributed. Levene test was
used to assess the homogeneity of the variance. Descriptive
analyses were presented using means and standard deviation
for normally distributed variables. One-way ANOVA was used
to compare this parameter among the groups. For the non-
normally distributed numerical data, descriptive analyses were
presented using medians and quartiles (Q1-Q3). Kruskal-Wallis
tests were conducted to compare these parameters among the
antenatal corticosteroid treatment groups. The Dunn test was
performed to test the significance of pairwise differences using
Bonferroni correction to adjust for multiple comparisons. For
the categorical variables, descriptive analyses were presented
using frequency and percentage. Relationships between
categorical variables were analyzed with the Chi-square test or
Fisher's exact test (when chi-square test assumptions do not
hold due to low expected cell counts). An overall 5% type-I
error level was used to infer statistical significance. A p-value of
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less than 0.05 was considered to show a statistically significant
result.

RESULTS

The study comprised 92 patients who had abortion with
feticide. The mean age of the mothers was 27+4.8 in the
misoprostol group, 31+£6.7 in the Foley catheter group, and
33+4.9 in the cesarean section group. It was found that the
misoprostol-treated group was significantly younger than the
other groups in terms of age (p = 0.026, Table 1). Parity and the
number of living children were also significantly lower in the
misoprostol group (p=0.044 and p=0.047, Table 1).

We assessed many factors in the patients, including their
history of previous abortions, gestational age, body mass index
(BMI), abortion duration, hemoglobin and hematocrit levels at
admission, as well as the percentage change in hemoglobin
and hematocrit levels following the abortion. There was no
statistically significant disparity observed between the groups,
as indicated in Table 1.

When comparing the duration of hospitalization (in hours)
across the groups who received misoprostol, Foley catheter,
and cesarean surgery, the group that received misoprostol
had a substantially shorter hospital stay (p = 0.05, Table 1). No
statistically significant difference was observed between the
Foley catheter and cesarean section groups (p =0.911, Table 1).
The majority of abortions were performed due to fetal

abnormalities. Out of them, there were 22 syndromes, 22
central nervous system anomalies, and 16 cardiac anomalies.
No statistically significant difference was found between the
indications (p = 0.206, Table 2). The genetic diagnosis of these
patients was determined using amniocentesis (AS) in 52 cases,
chorionic villus sampling (CVS) in 2 cases, and umbilical cord
blood sample in 4 cases. Genetic diagnosis was not established
in 28 cases, as indicated in Table 2. The ultrasound results in
these cases indicated significant structural abnormalities in
the fetus.

The majority of our indications for prenatal genetic tests
were determined by ultrasound findings, accounting for 58.6%
of cases. Only 8 patients (8.6%) underwent invasive procedures
for genetic testing, as the prevalence of prenatal screening was
high. No genetic diagnosis was made in 28 patients. When we
analyzed these groups according to the termination method,
no statistically significant difference was found between them
(Table 2).

Uterine rupture occurred as a complication in the
misoprostol group among the patients included in our study
and this case had emergency surgery for this reason.

DISCUSSION

In our study, we investigated the termination methods after
fetocide in the 2nd trimester, the duration of hospitalization
and the changes in the patient's HB and HTC levels. The length

Table 1. Maternal Characteristics of the Pregnant Womans Included in the Study

Group I Group II Group III P

(Misoprostol) (Foley Catheter) (Caesarean Section)

(n=48) (n=30) (n=14)
Maternal age(year) 27.2+4.83 31.3%£6.75 32.7+4.92 0.026°
Gravida 2 (1-3) 2 (2-3) 3 (2-4) 0.148
Parity 1(0-1) 1(1-2) 2 (1-2) 0.044°
Number of living children 1(0-1) 1(0-2) 2 (1-2) 0.047¢
Abortion 0 (0-1) 0 (0-1) 0 (0-1) 0.939
BMI (kg/m?) 26 (23-27) 26 (25-27) 26 (22-31) 0.372
Gestational age at abortion (week) 23 (22-25) 23 (22-29) 26(25-28) 0.059
Duration of hospitalization (hour) 36 (24-48) 48 (48-72) 48(48-48) 0.005¢
Duration of abortion(hour) 15 (11-22) 24 (9-33) 0.162¢
Pre-abortion hemoglobin (g/I) 12.2+0.99 11.5+1.07 11.6+1.33 0.162
Pre-abortion hematocrit (%) 37 (35-40) 35 (33-38) 37 (32-39) 0.237
Post-abortion hemoglobin (g/1) 11.7+1.13 10.8+1.32 10.5+1.14 0.024¢
Post-abortion hematocrit (%) 36+3.6 32+3.4 32+2.8 0.019°
Difference between hemoglobins (%) 2 (1-6) 6 (0-12) 9 (8-10) 0.057
Difference between hemoglobins (g/l1) 0.25 (0.13-0.68) 0.8 (0-1.4) 1(0.9-1.2) 0.066

BMI: Body mass index. Data are expressed as mean+SD, median and quartiles (Q1-Q3), or number (percentage) where appropriate. A p value of <0.05 indicates a

significant difference. Statistically significant p-values are in bold.
¢ Caesarean Section group was not included in the statistical analysis.

aStatistical significance is between groups I-1l and I-Ill. There is no statistical significance between groups II-lll. Post-hoc analysis: LSD
®No statistically significant difference was found in the post-hoc analysis when comparing the groups with each other. Post-hoc analysis: Dunn adjusted with

Bonferroni correction.

Statistical significance is between groups I-lll. There is no statistical significance between groups II-1ll and I-Il. Post-hoc analysis: Dunn adjusted with Bonferroni
correction.
dStatistical significance is between groups I-1l. There is no statistical significance between groups II-lll and I-1ll. Post-hoc analysis: Dunn adjusted with Bonferroni
correction.
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Table 2. Perinatal and Genetic Outcome of the Pregnant Womans Included in the Study.

Group | Group Il Group Il [
(Misoprostol) (Foley Catheter) (Caesarean Section)
(n=48) (n=30) (n=14)
Birth weight (gr) 670 (495-880) 955 (850-1004) 760 (595-933) 0.052
Indications for termination
Multiple anomalies 12 (25) 10 (33.3) 6 (42.9) 0.206
CNS anomaly 10 (20.8) 12 (40) 8 (57.1)
Cardiac anomaly 14 (29.2) 2 (6.7) 0 (0)
Others 12 (25.0) 6 (20) 0 (0)
Genetic diagnosis
Amniocentesis 28 (58.3) 16 (53.3) 8 (57.1) 0.164
Chorionous villus sampling 0 (0) 2 (6.7) 0 (0)
Cordocentesis 0 (0) 2 (6.7) 2 (14.3)
Fetal skin biopsy 2 (4.3) 2 (6.7) 0 (0)
Patients without
genetic diagnosis 18 (37.5) 8 (26.7) 4 (28.6)
Prenatal genetic
diagnosis indications
Prenatal high risk
screening test 2 (4.2) 6 (20) 0 (0) 0.546
Patients with
ultrasound findings 28 (58.3) 16 (53.8) 10 (71.4)
Fatal congenital anomaly
(genetic evidence without
effect on prognosis) 18 (37.5) 8 (26.7) 4 (28.6)

CNS: Central nervous system. . Data are expressed as median and quartiles (Q1-Q3), or number (percentage) where appropriate. A p value of <0.05 indicates a

significant difference. Statistically significant p-values are in bold.

of hospital stay was considerably reduced in the misoprostol
group compared to the other groups (p = 0.013). The
percentage difference in the variations of HB and HTC values in
these patients did not show statistical significance.

When we compared the termination methods in our study
based on the demographic characteristics of the patients, we
found that the group receiving misoprostol was the youngest
group of patients. The difference between the groups was
statistically significant, especially between misoprostol and
the other 2 groups (p = 0.026). In the group that received
misoprostol, there was a significantly lower number of living
children and pregnancies compared to the other groups (p =
0.044 and p = 0.047, Table 1). We assume that this situation is
due to doctors and patients avoiding the use of misoprostol,
considering that the number of cesarean sections increases
with the age of the patients and the number of gravidities.
Out of the patients who asked for a cesarean section, 8 of
them (57.1%) also sought a bilateral tubal ligation. Patients
with uterine scars during abortions have become a significant
category as a result of the rising rates of cesarean section
during the past two decades (14). The existing literature lacks
sufficient data regarding the safety of misoprostol usage,
particularly in individuals who have undergone three or
more cesarean sections (14,15). In a meta-analysis published
by Andrikopoulou et al., they found that the rate of uterine
rupture in patients with a cesarean section was similar to that
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in patients without a uterine scar, but that the risk of uterine
rupture increased 17-fold in patients with 2 or more previous
cesarean sections with the use of misoprostol. This meta-
analysis revealed a greater incidence of placental retention and
the requirement for blood transfusions in patients with uterine
scars (16). Ho et al. discovered that the use of misoprostol in
abortions should be decreased starting from the 22nd week
(17). This situation, which is consistent with our study, explains
the increasing use of gravida and methods such as Foley
catheters and cesarean section with increasing age.

There are studies on the safety of misoprostol. The use
of misoprostol, especially in patients with previous uterine
surgery, is still a medical problem for doctors in our country.
In a study conducted by Dickinson et al. it was discovered
that administering 400 mcg of misoprostol every 6 hours to
patients with a prior uterine scar did not impact the length
of abortion and did not lead to additional difficulties when
compared to pregnant women without a uterine scar (18).In a
study conducted by Berghella et al., it found that patients with
a lower segment uterine incision had a uterine rupture rate of
0.4%, a hysterectomy rate of 0%, and a transfusion requirement
of 0.2% (19). Fawzy and AbdelHady administered a low dosage
of misoprostol on the first day to women with uterine scarring.
For those who did not respond, the dosage was increased
twofold on the second day. This application had a success
rate of 90% without any issues (14). Nevertheless, there are
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still research papers that advocate for the use of misoprostol
in low doses and advise avoiding increasing the dosage in
patients who have a prior cesarean scar on the uterus due to
safety concerns (20). In our study, however, we had one patient
with a complication in the misoprostol group. She underwent
surgery for a uterine rupture. We did not have a patient who
had to undergo a hysterectomy. Our results indicate that the
use of misoprostol is safe.

Severe fetal deformities are the primary reason for using
intracardiac potassium chloride (KCL) to terminate most
pregnancies, as stated in the literatlre (9,21). The rates of
medical termination in the 2nd and 3rd trimesters have
shown a substantial increase in recent years. The cause of this
predicament is the escalating efficacy of 2nd Trimester fetal
anatomical screening ultrasounds (22). The diagnosis of 70%
of terminated pregnancies occurs during the second or third
trimester (23). All termination indications in our study were
exclusively related to fetal or chromosomal abnormalities. We
categorized individuals based on syndromes, central nervous
system anomalies, cardiac anomalies, and other factors. No
statistically significant difference was seen between the
kind of fetal abnormality and the technique of termination,
as indicated in Table 2. Cayrac et al. did a study where they
reported that the average gestational age of patients who
underwent fetocide was 23 weeks and 2 days (22). In our study,
the average gestational age at termination was 23 (22-25) in
the misoprostol group, 23 (22-29) in the Foley catheter group
and 26 (25-28) in the cesarean section group. Although the
average gestational week in the cesarean group was 26, there
was no statistically significant difference seen between the
termination method and the gestational week.

Multiple studies have demonstrated that Misoprostol
effectively speeds up the process of expelling a fetus during
the middle trimester by 40-50% and decreases the necessity
for dilation and curettage. Additionally, it has been proven
to be a safe method (9,24,25). Our investigation revealed no
discernible distinction in the duration of abortion between the
group administered misoprostol and the group administered
a Foley catheter. Nevertheless, our findings indicate that the
duration of hospitalization was shorter among the participants
who utilized misoprotol compared to those who employed
alternative treatments.

There exist scholarly investigations in the body of literature
about maternal hemorrhage problems during abortion. In
their investigation, Chapman et al. showed a link between
prior uterine surgery and the need for blood transfusions
(26). In their study, Ruano et al. found that using fetocide
during terminations can effectively decrease hemorrhage
in individuals with complete placenta previa (27). However,
to our knowledge, there is no study in the current literature
examining the effect of the termination procedure on the
change of hb and htc levels. Our current study on this subject
shows that there is no statistically significant change in the
percentage and value of hb and htc values (p = 0.162 and p
= 0.237). Indeed, the patient asserts that the likelihood of
experiencing a reduction in hemoglobin levels that would
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lead to an increase in morbidity is minimal, even if the patient
undergoes a cesarean section. Nevertheless, further research is
required on this topic.

The main limitations of our study are that itis a retrospective
study and the number of patientsisrelatively small. Ourresearch
findings confirm that the administration of misoprostol is safe
for patients with uterine scarring, consistent with existing
literature. In addition, hb and htc values were evaluated within
3 termination methods, and the change was not statistically
significant. Even when the caesarean section method is used
for termination, it does not appear to be an important factor in
increasing morbidity.

Our recommendation to clinicians: The duration of
hospitalization was significantly shorter in the group receiving
misoprostol, misoprostol was cost-effective; simultaneously,
both groups can utilize this shared approach without any
disparity in terms of problems or a reduction in HB levels.
However, we maintain the belief that utilizing procedures such
as cesarean section or Foley catheter on the patient, regardless
of the reason, does not result in any rise in problems, reduction
in HB-HTC levels, or heightened requirement for blood
transfusion. This can provide doctors with a sense of security.
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OZET

Yapay zeka, bilgiyi bir nesne olarak kabul eden, ondan bilgi ¢ikaran, bu bilginin ifade edilme yollarini arastirip analiz eden ve daha sonra bu yéntemleri insanin
entelektlel faaliyetini simule etmek icin uygulayan bir bilgi projesi olarak tanimlanabilir. Yapay zekanin, makine 6grenimi ve derin 6grenme dahil olmak tGzere tibbi
uzmanliklara ¢cok benzeyen cesitli alt alanlari vardir. Derin 6grenme algoritmalarinin veya cesitli islem katmanlarina sahip yapay sinir aglarinin, karmasik dogrusal
olmayan giris-cikis etkilesimlerini simile etme ve disik seviyeli veri temsillerinden desen tanimlama ve 6zellik ¢ikarimi gerceklestirme kapasitesi, bu alandaki
ilerlemeden buyilk 6lglide sorumludur. Hematolojide yapay zeka son yillarda dramatik ilerleme kaydetti. Ancak bu ilerlemenin biiyilk bir kismi goriintiste daginiktir
ve bir hematologun takip etmesi zor olan tutarl bir yapidan yoksundur. Kronik lenfositik 16semi (KLL) ileri yaslarda ortaya ¢ikan 6zel bir hematolojik kanser turudur.
Hastaligin patogenezinde monoklonal B hticrelerinin kanda, kemik iliginde, dalakta ve lenf dugumlerinde kontrolsiiz ve asamali olarak ¢ogalmasi sorumludur. KLL'li
hastalar son derece degisken klinik seyirlere sahiptir ve genel sagkalim siireleri birka¢ aydan on yillara kadar degisebilir. Hastalarin %30'unun hicbir zaman tibbi
tedavi ihtiyaci olmamaktadir. KLL'nin asiri heterojenligi g6z éntine alindiginda, yeni prognostik modellerin gelistirilmesi kaginilmazdir. Su anda, giderek artan sayida
arastirma, yapay zeka tabanli modellerin KLL'yi ne kadar iyi teshis edebildigini ve prognozu tahmin edebildigini gostermektedir. Bu makalede, kronik lenfoid 16semi
tanisinda yapay zekanin radyoloji, patoloji, genetik, tanisal ve terapotik uygulamalarina 6zel olarak odaklanarak hematolojide yapay zekanin giincel bir incelemesini
sunacagiz. Yapay zekanin kronik lenfositik Idsemide mevcut en son teknoloji kullanimini ve gelecekteki potansiyel kullanimlarini gdsteren secilmis makalelerden bir
derlemeyi tartisacagiz.

Anahtar Kelimeler: Kronik lenfositik |I6semi, makine 6grenme, teshis, yapay zeka

ABSTRACT

Artificial intelligence (Al) is characterized as a knowledge project that views knowledge as an object, draws conclusions from it, investigates and evaluates the forms
that knowledge takes, and then uses these techniques to mimic human thought processes. Certain subfields of Al, such as machine learning and deep learning, bear
a strong resemblance to medical specializations. The main driver of progress in this field is the ability of deep learning algorithms, or artificial neural networks with
multiple processing layers, to simulate intricate nonlinear input-output interactions and to identify patterns and extract features from low-level data representations.
Alin hematology has made dramatic progress in recent years. However, much of this progress is seemingly scattered and lacks a coherent structure that is difficult for a
hematologist to follow. Chronic lymphocytic leukemia (CLL) is a special type of hematological cancer that occurs in older ages. Uncontrolled and gradual proliferation
of monoclonal B cells in the blood, bone marrow, spleen and lymph nodes is responsible for the pathogenesis of the disease. Patients with CLL have extremely variable
clinical courses, and overall survival times can range from several months to decades. Thirty percent of patients never need medical treatment. Given the extreme
heterogeneity of CLL, the development of new prognostic models is inevitable. Presently, there is a growing body of research demonstrating the effectiveness of
Al-based models in diagnosing and determining the prognosis of CLL. In this article, we will present an up-to-date review of Al in hematology, with a special focus
on the radiology, pathology, genetics, diagnostic, therapeutic applications of Al from an Al perspective in the diagnosis of CLL, a specialized cancer of hematology
that appears in advanced age. We will discuss a selection of selected papers demonstrating the current state-of-the-art use of Al in CLL and its potential future uses.
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INTRODUCTION

Artificial intelligence (Al) can be defined as a knowledge
project that accepts information as an object, extracts
knowledge from it, investigates and analyzes the ways in
which it is expressed, and then applies these methods to
simulate human intellectual activity (1). Al is the general term
for the science of artificial intelligence. In addition to teaching
computers to mimic human intelligence, it also employs
computers to model human cognitive processes including
learning, judgment, and decision-making. Al was initially
just a collection of "if-then" rules. Over several decades, it
has advanced to solve extremely complex and sophisticated
algorithms. Al has several subfields, much like medical
specializations, including machine learning (ML) and deep
learning (DL).

Al can be applied to situational analysis. After then, the
machine can "learn" this data and use the prediction tool in
future instances that are similar. It can provide a dynamic shift
to clinical decision-making to tailor patient care rather than
adhering to a set methodology (2, 3). It has revolutionized
labor productivity, reduced labor expenses, optimized the
structure of human resources, and created new job demands.
It plays an indispensable role in social development (4).

The capacity of deep learning algorithms, or artificial neural
networks with several processing layers, to simulate intricate
nonlinear input-output interactions and carry out pattern
identification and feature extraction from low-level data
representations, is largely responsible for this advancement. It
has been demonstrated that certain deep learning models can
perform on par with or better than current machine learning
and quantitative structure-activity relationship (QSAR)
approaches for drug development (5-7).

Monoclonal B cells proliferate uncontrollably and
progressively in the blood, bone marrow, spleen, and lymph
nodes in chronic lymphocytic leukemia (CLL), a mature B-cell
neoplasm (8). It is recommended to use flow cytometry to
verify the clonality of B cells in peripheral blood. Collectively,
CD5, CD19, CD20, and CD23 are surface antigens on B
cells expressed by CLL cells. Generally speaking, normal B
cells express more of CD19, CD20, and CD79b than surface
immunoglobulins (9).

Patients with CLL have extremely varied clinical courses, and
their overall survival times might range from several months
to decades. Thirty percent of patients never need medical
attention. The disease burden and treatment indications are
determined using two distinct staging systems: Modified Rai
and Binnet. The typical survival in early stage disease (Rai O or
Binet A) is more than 10 years, while the average survival in
advanced stage disease (Rai lll-IV or Binet C) is about 2-3 years
(10,11). The Chronic Lymphocytic Leukemia-International
Prognostic Index (CLL-IPI) has been utilized in risk classification
in recent years. It includes genetic data (age, clinical stage,
beta-2 microglobulin, IGVH (immunoglobulin heavy chain
variable) mutation, 17p deletion, and/or p53 mutation) as well
(12).

Given the highly heterogeneous nature of CLL, the
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development of new prognostic models is inevitable.
Presently, there is a growing body of research demonstrating
the effectiveness of artificial intelligence-based models
in diagnosing and determining the prognosis of CLL. In
this article, we will present an up-to-date review of Al in
hematology, with a special focus on the radiology, pathology,
genetics, diagnostic, therapeutic applications of Al from an Al
perspective in the diagnosis of chronic lymphoid leukemia, a
specialized cancer of hematology that appears in advanced
age.

Literature search strategy

In October 2023, the EMBASE and PubMed/MEDLINE
databases were used to conduct a literature search of all papers
using CLL machine learning applications. The search technique
included terms associated with CLL (such as "chronic lymphatic
leukemia," "chronic lymphocytic leukemia," and "CLL") as
well as terms related to machine learning (such as "Artificial
Intelligence," "machine learning," and "neural network").
Artificial Intelligence Applications in Chronic Lymphocytic
Leukemia

Baseline peripheral blood samples were taken from
247 CLL patients who were not receiving treatment at The
University of Texas MD Anderson Cancer Center and processed
in accordance with the protocol in a prior study. Following
established techniques, the somatic mutation status of IGHV
genes and ZAP70 (zeta-associated protein 70) expression, as
determined by flow cytometry or immunohistochemistry,
were evaluated on blood or bone marrow samples. In the
study, two experiments ("A" and "B") were subjected to
k-medoid clustering using ten distance measurements in
accordance with the Déhler hierarchy, with the assumption
that this approach may identify prognostic groupings in
CLL. Survival analysis employing the Cox analysis model, the
log-rank test, and Kaplan-Meier curves was used to evaluate
the prognostic efficacy. The results of the analysis showed
statistically significant relationships between clusters and
significant survival outcomes, which were represented as a
"spectrum” of subgroups using multidimensional scaling. This
approach identified known binary markers of prognosis and
outcome with a high degree of accuracy (13).

A study including 737 treatment-naive CLL patients
diagnosed at the Mayo Clinic used inverse probability of
censoring weighting (IPCW) as a method for time-to-event
data analysis. Along with the traditional logistic regression
(LR) model, we used well-known machine learning approaches
in our classification study, such as Support Vector Machines
(SVM), Random Forests (RF), and Gradient Boosting Machines
(GBM). While ML techniques did not yield appreciably
better time to first treatment predictions, automated risk
stratification via clustering outperformed models created with
traditional survival analysis techniques in identifying patients
at risk for treatment within a year. Finally, this study suggests
a technique that clusters the finite probabilities of predictive
ML models to automatically produce distinct risk strata. It has
been demonstrated that conventional ML techniques can yield
longitudinal prognostic information by adding a clustering
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step (14).

For feature selection in genome-scale data sets, Morabito
et al. present DeepSHAP Autocoder Filter for Gene Selection
(DSAF-GS), a revolutionary deep learning and explainable
Al-based method. Using a gene expression profiles database
with over 20,000 genes, DSAF-GS was utilized to identify genes
that were predictive of the prognosis of 217 cases of chronic
lymphocytic leukemia. For additional examination, the top
ten genes were chosen. The ten genes that were chosen had
a predictive power on time to first treatment (TTFT) in CLL,
according to univariate studies in a basic prognostic model
that included IGHV mutation status, del(11q) and del(17p),
NOTCH1 mutations, beta-2-microglobulin, Rai stage, and
B-lymphocytosis. Only the genes IGF1R (hazard ratio [HR]
1.41, 95% ClI 1.08-1.84, P=0.013), COL28A1 (HR 0.32, 95%
Cl 0.10-0.97, p=0.045), and QTRT1 (HR 7.73, 95% Cl 2.48-
24.04, p<0.001) showed a significant association with TTFT
in multivariate analyses when combined with the prognostic
factors of the basic model. Additionally, the model's goodness
of fit increased, suggesting that it performed better than
the baseline prognostic model (> = 20.1, p = 0.002). DSAF-
GS concluded by identifying the gene group critical to the
prognosis of CLL and offering recommendations for future
paths in biomolecular research (15).

Vergnolle et al. used data recording to classify 654 patients
(446 peripheral blood samples, 193 bone marrow samples, and
15 pleuralfluid samples)and generated clinical diagnoses. B-cell
neoplasms with various diagnoses (CLL, lymphoplasmacytic
lymphoma (LPL), marginal zone lymphoma (MZL), and
mantle cell lymphoma (MCL)) were designated based on this
patient classification. Combining biological knowledge with
mathematical techniques like regression tree (CART) models
and classification algorithms produced a decision tree that
correctly detects mature B-cell neoplasms. The CD5, CD200,
FMC7, and CD43 were evaluated in this intricate decision
tree. The Random Forest method was used to examine the
outcomes. The primary finding regarding CLL is that users can
diagnose and classify adult B-cell neoplasms with ease using
the decision tree, which is also suggested for this purpose.
Just three markers CD5, CD43, and CD200 integrated into Al
research are sufficient to identify the majority of CLL cases.
There's a chance that this research will boost productivity (16).
Hoffman et al. examined the prediction power of explainable
artificial intelligence (XAl) techniques to anticipate results
by examining multiparameter flow cytometry (MPFC) data
from peripheral blood samples belonging to 157 individuals
with chronic CLL. Furthermore, results based on unique cell
populations in MPFC dot plots were expected to be shown
by XAl. Cell populations that were predicted to have poor
outcomes (death, failure of first-line treatment) were identified
using the ALPODS XAl algorithm. Through the use of receiver
operating characteristic (ROC) curves, the diagnostic capacity
of each XAl population was evaluated. ROC (AUC; 0.95 vs. 0.78)
showed that 17 populations in the trial were better able to
classify clinical outcomes than CLL-IPI. A population of CD4+
T cells with XAl (AUC; 0.78; 95% ClI 0.70-0.86; p <0.0001) was
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the most effective single classifier. It was found that patients'
prognosis was bad when their CD4+ T lymphocytes were low.
The inclusion of CD4+ T cells increased the CLL-IPI's predictive
power (AUC 0.83; 95% Cl 0.77-0.90; p < 0.0001). Finally, the
ALPODS XAl algorithm found highly predictive cell populations
in CLL, indicating that it could aid in enhancing conventional
prognostic scores like IP1 (17).

Using digital microscopy to assess lymphocyte morphology,
Marionneaux et al. conducted a retrospective analysis to
examine the incidence of prognostic indicators in patients
with atypical CLL (aCLL) and T-cell CLL (tCLL). The presence of
trisomy 12, non-mutant IgVH, and CD38 expression-all linked
to a poor prognosis-was found to be statistically significant as
a prognostic marker in the aCLL group, but 13q14 deletions
were less common than in the tCLL group (18).

Masic et al. used a decision tree approach to assess
immunophenotype-based prognostic variables in 34
individuals with CLL. In this study, the C4.5 decision tree
was simultaneously presented with 33 parameters (serum
concentration of sCD23 and 32 distinct phenotypic
characteristics). The most informative parameters were then
identified, and a method was employed to categorize CLL
patients based on the modified Rai staging system. As a result,
it was demonstrated that the prognosis of CLL was influenced
by the following two significant processes: 1. functionally
compromised and imbalanced CD4 T-cell subpopulations in
peripheral blood; 2. dysregulated function of the CD23 gene in
B-cells and the appearance of sCD23 broken product in serum
(19).

An Al model was developed using raw multiparameter flow
cytometry data from 20,622 routine diagnostic samples, both
diseased and healthy. It was able to distinguish between seven
subtypes of mature B-cell neoplasms and distinguish between
diseased and healthy samples. Seventy percent of instances
could be classified by the Al model at a 95% ClI or higher. It
was suggested that more samples would be used to train
Al to produce better outcomes, particularly for uncommon
subtypes (20).

Salama et al. assessed whether an Al model might enhance
diagnostic process in a clinical laboratory setting and how well
it performed in identifying minimal residual disease (MRD) in
202 post-treatment CLL patients. Using ten color MRD panels
of CLL patients who had received treatment, deep neural
networks (DNNs) were trained. The MRD's "true" classification
was confirmed by expert study. The results showed that DNN
and expert analysis had a strong association (r > 0.999; Passing-
Bablok slope =0.997 (95% Cl: 0.988-0.999) and intercept =0.001
(95% ClI: 0.000-0.001)). MRD was dramatically lowered with
DNN, going from 15 minutes per case in manual processing to
12 seconds per case (21).

Al models were created utilizing 682 whole blood count
data (88 verified CLL patients and 594 control groups) in a
prior study by Padmanabhan et al. It has been proven that
whole blood count-oriented Al models can improve patient
outcomes and provide timely medical care while using less
resources and at a lower cost (22).
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4149 CLL patients' records from the Danish National CLL
registry between 2004 and 2017 were examined by Agius
et al. One of the main issues for CLL patients is infections.
Nevertheless, there aren't many infection prediction models.
The CLL therapy-Infection Model (CLL-TIM), which was
validated in both internal and external cohorts, was created
in that study. It identifies individuals at risk of infection or CLL
therapy within two years of diagnosis. Using information from
4,149 CLL patients, 28 ML algorithms make up CLL-TIM. With
72% precision and 75% recall, the model can handle various
types of data, including the high percentage of missing data
that is typical in real-world scenarios. In order eliminate worries
over the application of complicated ML algorithms in clinical
settings, CLL-TIM offers explainable predictions for every
CLL patient using uncertainty estimates and customized risk
variables (23).

El Hussein et al. performed nuclear segmentation using
stain-normalization from digitized whole slide images of
lymph node biopsies (125 patients; 44 CLL, 34 accelerated CLL,
47 richter transformation of diffuse large B-cell ymphoma (RT-
DLBCL)) from 2009 to 2021 to differentiate CLL, accelerated
CLL, RT.They then used nuclear filtering to exclude overlapping
nuclei with software. Cell nuclear size histogram by measuring
nuclear size was the next application. Next, examined samples
based on nuclear density and nuclear color components were
further investigated by cellular density analysis and distance
proximity analysis of cells to obtain their final markers. Finally,
the synergistic effects of sequentially adding these biomarkers
were evaluated to enhance diagnostic accuracy. El Hussein et
al. suggest that the model of cell identification by nuclear size,
nuclear density, cellular density and nearest neighbor distance
can be used as artificial intelligence parameters to help in the
differentiation and diagnostic evaluation of CLL, accelerated
CLL, RT (24).

The difference between richter transformation and
accelerated CLL transformation in the natural course of the
disease is not easily understood by physicians. Physicians need
to perform lymph node biopsy to ensure this awareness, which
can be challenging in terms of diagnosis. Current guidelines
are limited for differentiating CLL from its progressive forms,
these differentiations are subject to the experience of the
morphologist, and often the evaluation of limited biopsy
specimens is not entirely useful.

In the study of El Hussein et al., artificial intelligence
examined pale nodules consisting mostly of small lymphocytes
and paraimmunoblasts known as proliferation centers. These
nodules were evaluated with heat value histograms in 3
different disease areas with richter transformation, accelerated
CLL and typical CLL. After this assessment, according to the
heat value histogram score, the values above 0.288 indicate
richter transformation, values below 0.228 indicate CLL, and
values between 0.228 and 0.288 indicate accelerated CLL.These
definitions have been studied in excisional biopsy specimens.
This study illustrates that by combining the automation of PC
mapping with the study of cell nuclear size and mean nuclear
density, it is possible to develop an architecture-based method
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for objectively determining the extent of proliferation centers
in CLL cases with suspected clinical disease progression (25).
The lymphocyte identification in the study had an F1 score of
0.97 and a recall value of 0.96. Three distinct morphological
categories of lymphocytes that somewhat correspond to
distinct stages of the development of the disease were found
by cluster analysis. From the same patient, they retrieved
cellular morphological data at various time intervals in order to
examine the lymphocyte's long-term evolution. The findings
indicated some of the same patterns seen in the previously
reported cluster analysis. Correlation analysis provided
additional evidence for the prognostic value of factors based
on cell morphology. In conclusion, this work offered insightful
information about the dynamics of lymphocytes in CLL as well
as future directions for further investigation. It was found that
morphologic changes can be used as a useful tool to assist
determine when to intervene most effectively in CLL patients
(26).

Zhu et al. examined the genetic traits of CLL patients. Six
datasets,including control samplesand CLL, were obtainedfrom
the Gene Expression Omnibus database for their investigation.
R software was utilized to find possible diagnostic biomarkers
by least absolute shrinkage and selection operator (LASSO)
regression, weighted gene coexpression network analysis
(WGCNA), and differential gene expression analysis. Using
differential gene expression analysis and WGCNA, a total of
47 differentially expressed genes (DEGs) and 25 potential hub
genes were identified. Six hub genes were found to be possible
CLL indicators by using LASSO regression analysis based on 14
genes that overlapped between DEGs and putative hub genes:
ABCA6, CCDC88A, PMEPAT, EBF1, FILIP1L, and TEAD2. Patients
with CLL have aberrant immunological statuses, according to
functional analysis (27).

However, the majority of ML prognostic models for CLL
overlook a number of factors and non-linear interactions
between them. This reduces the accuracy of the models and
makes it difficult to predict how the disease will progress
(28). DL models, while their great capacity, are typically not
readily interpretable, making it challenging to determine
the exact cause and effect relationship between the inputs
and outcomes. This is an even more serious issue in the field
of bioinformatics, where it is essential to comprehend how a
gene's expression can impact a patient's course with cancer,
for instance, in the context of genomics (29). Recent studies
on Al in CLL have some limitations. Some of these include
sample size, generalizability, and lack of prospective analysis.
In addition, most studies evaluated the predicted data of
ML models retrospectively, Future studies should focus on
prospectively evaluating the impact of ML models on CLL
diagnosis, prognosis, and patient outcomes.

We asked chat GPT about Challenges in Artificial Intelligence
Applications in Chronic Lymphocytic Leukemia Treatment*:

Data Access and Quality: Almodels require large amounts of
high-quality data. However, it can be difficult to find large and
reliable data sources due to the rarity of chronic lymphocytic
leukemia.
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Heterogeneity: CLL demonstrates considerable heterogeneity
among patients. Having patients with different genetic
profiles, personalities and treatment responses may enable the
applicability of a general Al model.

Complex Genetic Factors: The genetic basis of CLL is extremely
complex. Al models may be limited in their ability to improve
and unravel these genetic interactions.

Treatment Management and Monitoring: CLL treatment often
requires personalized therapy. Al may be limited in monitoring,
evaluating and recommending treatment responses and side
effects.

Ethical Issues: The use of Al may raise ethical issues due to the
sensitive production and involvement of genetic information.
Personal privacy, information security and genetic counseling
should be considered with caution.

Clinical Decision Making Uncertainties: CLL treatment
processes are often complemented by performances. Al's
ability to cope with performance may be limited in perspective,
and full integration into clinical decision-making can be
challenging.

Regulation and Standards: Standardization regarding the
use of Al in medical practice is not yet fully in place. This may
mean a lack of standards or uncertainty of Al calculations
in the treatment of CLL.Despite these challenges, Al could
be a potential tool to work on CLL and other types of
cancer. However, the ethical, legal and scientific data on this
technology need to be increased.

CONCLUSION

Thisreview analyzesthe use of Alasaprognosticfactorin CLL
survival, to predict time to first treatment initiation, to identify
gene profiles and biomarkers affecting prognostic models, to
confirm disease diagnosis and improve treatment efficiency,
to assist in the development of the IPI score, to distinguish
between atypical CLL and typical CLL on digital microscopic
examination. It summarizes the diagnosis, classification,
prognosis, infection management and treatment of patients
with CLL, emphasizing new prognostic and predictive factors
and new treatment strategies in flowcytometric molecule
determination, minimal residual disease determination,
increasing clinical efficiency. All these reasons show the
potential of artificial intelligence applications in all aspects of
chronic lymphocytic leukemia, from diagnosis to treatment.
We suggest that artificial intelligence should be studied much
more in CLL, which is a heterogeneous disease, and it will shed
light on new developments.
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Distal Phalanx Reconstruction with Bone Graft and Free
SCIP Flap

Kemik Grefti ve Serbest SCIP Flep ile Distal Falanks Onarimi

® Mehmet Altiparmak’

'Bodrum Acibadem Hospital, Mugla, Tirkiye

OZET

Distal falanks, elin tutma ve kavrama fonksiyonlarinin yerine getirilmesinde parmagin 6nemli bir parcasidir. Yaralanma tird ne olursa olsun, distal
falanks onarimlari her zaman zorlayicidir. Distal falanks onariminda dikkat edilmesi gereken 4 unsur: Kemigin olusturulmasi, yaranin kapatilmasi,
yara kapatilirken estetik kaygilara dikkat edilmesi ve parmaga hareket kazandirilmasi olarak 6zetlenebilir. Tarafimizdan onarilan distal falanks
amputasyon defekti sunulmustur. Sol el 2.parmagin elektrikli testere ile kesilmesi sonucu orta falankstan baslayip distale oblik uzanimli olarak
uzanan bir amputasyon defekti mevcuttu. Orta falanksta yumusak doku defekti varken, distalde ise sadece tirnak yer aliyordu. Kemik onarimi,
orta falankstan alinan parsiyel 1,5cm uzunlugunda kemik greftinin mikroplak ve vida ile sabitlenmesi ile onarildi. Fleksor tendon ise distaldeki
vidanin ucuna dikildi. Parmak kenarlari debridmani sonrasinda 3x4,5 cm boyutlarinda bir defekt meydana geldi. Sol inguinal bélgeden kaldirilan
3,5x6,5 cm boyutlarindaki ince SCIP flep ile, radiyal dijital artere ug¢-yan, konkomitan vene de ug-uca anastomoz yapilarak defektin kapatilmasi
saglandi. Bir haftalik takip sonrasinda hasta taburcu edildi. Takiplerinde herhangi bir sorun gorilmeyen hastanin flebinde incelme ve hareket
kabiliyeti kazandigi goruldi. Hem hareket kabiliyetinin kazandirilmasi hem de kemik onariminin yapilmasi icin falankstan kismi kemik grefti
alinmasi, tendon onariminin yapilmasi ve serbest flep yapilarak diger bolgesel flep seceneklerinin aksine elin dorsal anatomisinin bozulmamasi
bir avantajdir. Ameliyat siiresinin ve hastanede yatis strelerinin uzunlugu ve yiksek maliyet, bu yontemin dezavantajidir.

Anahtar Kelimeler: SCIP flep,Distal falanks,Parmak,Rekonstriksiyon,Kemik grefti

ABSTRACT

The distal phalanx plays a crucial role in gripping and grasping functions of the finger. Injuries, particularly those requiring distal phalanx repair,
can be challenging. Four main factors to consider in this repair are: bone reconstruction, wound closure, aesthetic concerns during wound
closure, and restoring finger movement. This report presents a case involving an amputation defect in the 2nd finger of the left hand due to a
power saw injury. The injury resulted in an oblique amputation defect extending from the middle phalanx to the distal phalanx. While there was
a soft tissue defect in the middle phalanx, the distal phalanx only included the nail. In the repair process, a 1.5 cm long partial bone graft taken
from the middle phalanx was fixed with microplates and screws. The flexor tendon was sutured to the end of the distal screw. After debridement
of the finger edges, a 3x4.5 cm defect was created. This defect was covered with a 3.5x6.5 cm thin SCIP flap taken from the left inguinal region.
The flap was anastomosed end-to-side to the radial digital artery and end-to-end to the concomitant vein. The patient was discharged after a
one-week follow-up. Subsequent follow-ups showed thinning of the flap and restoration of finger mobility. Using a partial bone graft from the
phalanx, performing tendon repair, and applying a free flap helped preserve the dorsal anatomy of the hand, unlike other regional flap options.
However, the length of the surgery, extended hospital stay, and high cost are disadvantages of this method.

Keywords: SCIP flap,distal phalanx,finger,Reconstruction,Bone graft
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INTRODUCTION

The hand’s ability to grasp and pinch relies significantly
on the distal phalanx. Most hand traumas occur at this level
(1). Maintaining the length of the finger and preserving the
range of motion in the joints are critical for functional recovery,
particularly in the index and middle fingers. Replantation
remains the optimal method for preserving both the aesthetic
and functional aspects of a finger. However, replantation is
not always feasible (2,3). In cases where replantation is not
possible, a comprehensive approach is required. Four key
considerations must be addressed: 1) bone reconstruction,
2) restoration of finger mobility, 3) wound closure, and 4)
aesthetic outcomes. Even when replantation is not an option,
focusing on these four aspects can facilitate the restoration of
a pleasing extremity.

This report presents a case of distal phalanx reconstruction
of the second finger, emphasizing these critical considerations.

CASE REPORT

A 69-year-old male patient was referred to our clinic with
an amputated distal phalanx of the left index finger following
a crush and avulsion injury; unfortunately, the amputated part
could not be recovered. The distal phalanx was absent, though
the nail was preserved (Fig. 1). The middle phalanx exhibited
partial abrasion, with tendon insertions compromised. The
four considerations were addressed as follows:
1. Bone Reconstruction: The distal phalanx was reconstructed
using a bone graft harvested from the middle phalanx. A 7x15
mm bone graft was excised with an oscillating saw and fixed to
the middle phalanx using an L-shaped, four-holed microplate.
Following appropriate debridement, a 5x3 ¢cm skin and soft
tissue defect with bony exposure was noted (Fig. 2).
2. Restoration of Finger Mobility: The mobility of the finger
was restored by utilizing the flexor digitorum profundus (FDP)
tendon, which was sutured to the bone graft using 4-0 Prolene
sutures.

Figure 1. Three images of the amputated finger defect.
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Figure 2. Bone and tendon reconstruction. Left: An L shaped
microplate screwed to the middle phalanx where the bone
graft is harvested. Middle: Bone graft fixated with 2 micro-
screws to the middle phalanx. Right: FDP tendon sutured to
the most distal screw to maintain mobility.

3. Wound Closure and 4. Aesthetic considerations: A thin
superficial circumflexiliac artery perforator (SCIP) flap was used
for wound closure and aesthetic considerations. A SCIP flap
measuring 35x65 mm was harvested from the left groin area.
Preoperative planning was conducted with a 20 MHz Clarius®
ultrasound. Upon piercing the fascia, the artery was located
just 2 mm beneath the skin, allowing for elevation of the flap
to a maximum thickness of 5 mm with a 5 cm pedicle length.
The pedicle contained one artery and two accompanying
veins. The digital artery was dissected 3 cm proximally from the
injury zone, and an end-to-side anastomosis was performed

Figure 3. Wound closure with thin SCIP flap. Upper left:
Planning of the SCIP flap based on the superficial branch
of superficial circumflex iliac artery. Upper right: The lateral
view of the closed wound. Below left: Post-op 1 week the
dorsal view of the closed wound. Note the thickness of the
flap resembles the proximal part of the finger. Below right:
X-ray image of the bony reconstruction.
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with the digital artery. The two veins were also connected to
regional veins in an end-to-end fashion using 9-0 polipropilen
sutures. The defect was closed in a proximal-to-distal manner.
The pulp of the finger, which presented a 4 cm? skin defect,
was closed using a skin graft obtained from the distal excess
portion of the flap (Fig. 3).

DISCUSSION

The functional integrity of the hand largely depends on the
length and mobility of the fingers. Distal-level amputations of
the upper extremity are common, and replantation remains
the most effective method for achieving a functional and
aesthetically pleasing result. However, in cases of crush
injuries or lost amputates, replantation may not be possible
(2,3). This case illustrates an avulsion-type amputation with
no recoverable parts, resulting in an index finger with an
exposed middle phalanx and a preserved nail but absent distal
phalanx. The typical approach would involve debridement of
bony fragments and coverage with remaining skin flaps. An
alternative method to preserve the middle phalanx includes
the use of an interpolation flap, wherein the finger is buried
in the groin or the thenar area for three weeks. This approach
may be enhanced with an iliac bone graft to replace the
distal phalanx. However, the thick groin flap would not be
aesthetically pleasing or comfortable for the patient (4).
Transferring the fourth finger to the thumb or index finger
is another option (5), but it poses significant psychological
barriers for patients reluctant to lose another digit. Toe-
to-finger transplantation is another complex option, but it
comes with challenges such as potential disturbance to gait
function and the need for dense skin coverage. Although some
modifications have been presented, anatomical differences
such as curvature discrepancies between toes and fingers
are some of the limitations of toe-to-finger transplants (6).
Local flaps such as first dorsal metacarpal artery flap could
also be a choice for distal phalanx defect coverage. Donor site
morbidities and venous congestion are the major concerns in
local flaps (7). Especially in tense skinned patients, it is hard to
avoid donor site complications.

In cases of traumatic injuries, it is essential to keep in
mind the principles of bone reconstruction, restoration of
finger mobility, wound closure, and aesthetic considerations.
Achieving a restoration that resembles the original anatomy
is a fundamental principle in reconstructive surgery. In this
case, the distal phalanx was successfully replaced with a
graft from the middle phalanx, and mobility was restored via
tendon connection to the distal graft. Aesthetic closure of the
wound was prioritized, as it significantly impacts the patient’s
acceptance of the procedure.

The choice of a SCIP flap, characterized by its thinand pliable
nature, facilitated optimal wound coverage while allowing for
finger mobility. The flap may need to be thinned if another flap
is selected for reconstruction. It has been reported that flap
thinning operation increases the number of operations, cost,
and recovery period (8).

With an average pedicle length of 5.4 c¢m, the SCIP flap
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typically extends beyond the injury zone, leaving a discreet
scar on the groin. Patients generally accept this option more
readily than alternatives such as toe-to-finger transplantation.
In conclusion, while defect coverage is a primary concern in
traumatic injuries, a thorough evaluation is essential to achieve
both functional and aesthetic outcomes. The 4 aspects of distal
phalanx reconstruction (bone replacement, restoration of
finger mobility, wound closure with aesthetic considerations)
should be kept in mind in planning.
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