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MEVLANA MEDICAL SCIENCE

Mevlana Tip Bilimleri (Mev Med Sci) Dergisi, Necmettin Erbakan
Universitesinin bilimsel, bagimsiz, hakemli, agik erisimli yayin
organidir. Her yil Nisan, Agustos ve Aralik aylarinda ii¢ say1 olarak
yayimlanmaktadir. Yayin dili Tiirkge ve Ingilizce’dir.

Mevlana Tip Bilimleri dergisi tip 6grencileri, tipta uzmanlik 6grencileri,
tip doktorlari, aragtirmacilar ve bilim adamlarindan olusan genis bir
kitleye hitap eden disiplinli bir dergidir. Temel amag genel tip alaninda
tan1 ve tedavideki giincel gelismeler, cerrahi yenilikler ve bilim diinyasina
katkida bulunacak ¢alismalarin ulusal ve uluslararasi literatiirde
paylasiminin saglanmasidir.

Temel Yayin politikasi

Derginin yaym politikasi ve siiregleri Uluslararasi Medikal Dergisi
Edit6rleri Komitesi (International Committee of Medical Journal
Editors-ICMJE), Diinya Tibbi Editorler Dernegi (World Association of
Medical Editors-WAME), Bilim Edit6rleri Konseyi (Council of Science
Editors-CSE), Avrupa Birligi Dernegi Bilim Editorleri (European
Association of Science Editors-EASE) ve Yaymn Etigi Komitesi
(Committee on Publication Ethics-COPE) ve Ulusal Bilgi Standartlar
Orgiitit  (National Information Standards Organization) (NISO)
yonergelerini takip eder.

Etik ilkeler ve Feragatname

Dergimiz ‘Seffafik ve Akademik Yaymncilik En Iyi Uygulamalar
Ikelerine’ (Principles of Transparency and Best Practice in Scholarly
Publishing) (doaj.org/bestpractice) uygundur.

Dergiye yiiklenen makalelerin daha 6nce higbir yerde yaymlanmanus ve
yayin igin baska bir dergiye gonderilmemis olmasi gerekir. Tim
caligmalarda etik kurul onayr ve bu onamimn belgelendirilmesi
gerekmektedir. Tim ¢alismalarda yazarlarin ¢alismaya katki diizeyi ve
onay1 bildirilmelidir. Caliymada veri toplanmasi, deney asamasi, yazim
ve dil diizenlemesi dahil olmak {izere herhangi bir asamasinda finansal
¢ikar c¢atismast olmadig: bildirilmelidir. Caligmada varsa ticari
sponsorluk bildirilmelidir.

Mevlana Tip Bilimleri dergisinde yayimlanan yazilarda ifade edilen
ifadeler veya goriisler yazarlarin goriisleri olup, editérlerin, yayin kurulu
ve yayincinin goriislerini yansitmaz; editorler, yayin kurulu ve yayinci,
bu tiir materyaller i¢in herhangi bir sorumluluk veya ytikiimliilitk kabul
etmemektedir.

Biitiin makaleler editor ve yayin kurulu tarafindan en geg i ay igerisinde
sonuglandirilacaktir. Fakat elde olmayan gecikmelerden dolay: bu siire
uzayabilir.

Yayin Ucretleri

Yazarlardan Mevlana Tip Bilimleri dergisinde yayimlanacak makalelerin
gonderim, degerlendirme ve yayimlanma olmak {izere higbir agamasinda
ticret talep edilmez. Yazarlar dergiye gonderdikleri g¢aligmalar igin
makale islem ticreti veya gonderim iicreti 6demezler. Derginin tiim
giderleri Necmettin Erbakan Universitesi, Meram Tip Fakiiltesi
Dekanlig1 tarafindan kargilanmaktadir.

Dergi I¢erigine Erisim
Mevlana Tip Bilimleri dergisi, {ticretsiz, agik erisim politikas

benimsemektedir. Yaymlanan makalelerin ozetleri ve tam metinlerine
www.mevlanamedsci.org adresinden {icretsiz erisilebilir.

YAZARLARA BIiLGi

Mevlana Tip Bilimleri dergisi (Mev Med Sci), hakemli ve agik erisimli bir
dergidir. Dergi, Tip bilimi alaninadaki makaleleri hizi ve diizenli bir
sekilde yayinlamay: hedefler. Mevlana Tip Bilimleri dergisi, tip bilimine
ve akademik ¢aligmalara katkist olan editoryal yazilari, orijinal deneysel
ve klinik aragtirma makalelerini, derlemeleri, olgu sunumlarini, editore
mektuplari ve giincel tip konularina dair makaleleri yayinlar.

Makale gonderilerde dergimize ait yazim kurallarina dikkate alinmalidir.

Yazarhik

Mevlana Tip Bilimleri Dergisisine gonderilen ¢alismalarda yazar olarak
listelenen herkesin ICMJE (www.icmje.org) tarafindan onerilen yazarlik
kosullarini karsilamasi1 gerekmektedir. ICMJE, yazarlarin asagidaki 4
kosulu kargilamasini 6nermektedir:

1-Calisgmanin konseptine/tasarimina; ya da c¢alisma igin verilerin
toplanmasina, analiz edilmesine ve yorumlanmasina 6nemli katki
saglamis olmak;

2-Yazi taslagini hazirlamis ya da onemli fikirsel icerigin elestirel
incelemelerini yapmis olmak;

3-Yazinin yayindan onceki son halini gozden ge¢irmis ve onaylamis
olmak;

4-Caligmanin herhangi bir boliminiin gegerliligi ve dogruluguna
iliskin sorularin uygun sekilde sorusturuldugunun ve ¢oziimlendiginin
garantisini vermek amaciyla ¢aligmanin her yoniinden sorumlu olmay1
kabul etmek.

Yazar olarak belirtilen her kisi yazarligin dort kosulunu karsilamalidir
ve bu dort kosulu karsilayan her kisi yazar olarak tanimlanmalidir.
Yazar olarak atanan tiim kisiler yazarlik i¢in hak kazanmali ve hak
kazanan herkes listelenmelidir. Dort kriterin hepsini karsilamayan
kisilere makalenin baglik sayfasinda tesekkiir edilmelidir. Finansman
alimi, veri toplanmasi ya da arastirma grubunun genel gozetimi, kendi
baslarina, yazarligi hakli ¢ikarmaz . Bir ya da daha fazla yazar, galisma
baslangicindan yayinlanmis makaleye kadar, biitiin olarak ¢aligmanin
biitiinligiiniin sorumlulugunu tstlenmelidir.

Cok merkezli ¢aligmalarda yazarlik bir gruba atfedilir. Yazar olarak
adlandirilan grubun tiim tyeleri, yukaridaki yazarlik kriterlerini tam
olarak kargilamalidir. Bu kriterleri karsilamayan grup tyeleri, onaylar
ile birlikte onaylarinda listelenmelidir. Mali ve maddi destek de kabul
edilmelidir.

Mevlana Tip Bilimleri Dergisi ‘'nde yayinlanan makalelerde yapilan tim
aciklama ve gorigler, yazar(lar)in gorislerini yansitmaktadir.
Reklamlarin tim sorumlulugu reklam veren kuruluglara aittir.

Dergiye makale gonderen vyazarlar bu agiklamalari okumus ve
sorumlulugunu kabul etmis sayilirlar.

Tim igerik yazarlarin sorumlulugundadir. Ulusal ve uluslararas
kanunlarla korunan, sunulan tablo, sekil ve diger gorsel materyallerin
telif haklari ile ilgili tiim mali sorumluluk ve yasal sorumluluk yazarlara
aittir. Yazarlar makaleleriyle ilgili dergiye kars: ¢ikarilan her tiirli yasal
islemden sorumludur.
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Bilimsel katkilar1 ve sorumluluklari ve yaziyla ilgili ¢ikar catigmasi
(conflict of interest - COI) konularini agikliga kavusturmak i¢in, Yazar
Katki Formu'nun tiim boliimleri ilgili yazar tarafindan doldurulmali ve
ICMJE Potansiyel Cikar Catismalari i¢in Beyan Formu tim yazarlar
tarafindan ¢evrimigi olarak doldurulmalidir. Her iki form da, orijinal
sunum sirasinda yaziya dahil edilmelidir.

Yazar isimleri Telif Hakki Devir Formu'nda listelendigi igin
yayinlanacaktir. flgili tiim taraflari korumak igin, iyelikteki degisiklikler
veya daha sonraki bir tarihte isim degisikligi yapilmayacaktir.

Diizeltme ve Yayindan Geri Cekme Talepleri

Mevlana Tip Bilimleri Dergisi tarafindan yayimlanan makaleler nihai
versiyondur. Bu nedenle yayimlandiktan sonra diizeltme talepleri, Yayin
Kurulu tarafindan COPE  yonergelerine gore  degerlendirilir.

Yazar isimleri, baglantilar;, makale basliklari, 6zetler, anahtar kelimeler ,
herhangi ibr bilgi yanlis1 ve dijital nesne animlayicilardaki [digital object
identifier (DOI)] yazim hatalari, bir “erratum” ile birlikte diizeltilebilir.
Yayindan geri gekme talepleri de Editoriin onayina tabidir.

Makale Degerlendirme Siireci

Dergiye gonderilen makalelerin hizli bir sekilde degerlendirilmesi ve
yaymlanmasi hedeflenmistir. Tiéim makaleler ¢ift kor hakem
degerlendirme siirecine tabidir. Makaleler, icgerik, 6zgiinliik, alandaki
onem, istatistiksel analizin uygunlugu ve sonuglarin ¢ikarilmas i¢in iki
tarafsiz hakem tarafindan gozden gegirilecektir. Hakemler arasinda
tutarsizhiklar olmasi durumunda, makale {igiincti yada dérdiincii bir
hakeme gonderilebilecektir. Gonderilen makalelerin kabuliine iliskin
nihai karar, bag Editore aittir.

Hakemler tarafindan bildirilen ve yazarlar i¢in faydali olduklart
degerlendirilen yorum ve degerlendirmeler yazarlara génderilir. Hakemler
tarafindan yapilan talimat, itiraz ve talepler kesinlikle yerine getirilmelidir.
Yazinin gozden gegirilmis sekliyle yazarlar, hakemlerin taleplerine uygun
olarak atilan her adimu agik ve net bir sekilde belirtmelidir. Yazar agiklama
notlari, hakemlerin degerlendirme sirasina gore numaralandirilmig olarak
listelenmelidir. Ayrica makale icerisinde de gerekli degisiklikleri yapmali
ve bunlar1 makale igerisinde belirterek (boyayarak), revize edilmis makale
ve hakem  Onerilerine  verilmis  yanitlar1  igeren  formlar
www.mevlanamedsci.org adresinden titizlikle yiiklenmelidir.

Yazilarin Génderilmesi

Yazarlar Yaym Haklari devir Formunu sisteme yiiklemelidir. Tam
yazismalar sorumlu yazara gonderilecektir. Ilgili sorumlu yazarin, tiim
diger vyazigmalar ig¢in bir e-posta adresi bildirilmelidir. Yazarlar
makalelerininin alindigindan kendisine verilen numara ile haberdar
edilirler. Bildirilen makale numarasi yapilan tim yazismalarda
kullanilmalidir.Yazarlara beyan edilir ki; edit6r ofisinin ilk degerlendirmesi
sonucu okuyucunun menfaatine doniik olarak makalelerin igerigi
dolayisiyla makalesi geri iade edilebilir. Bu hizli reddetme siireci, yazarin
bagka bir yerde makalesini yaymnlanmasina olanak  saglar.
Mevlana Tip Bilimleri Dergisine makale gonderilmesi, tiim yazarlarin,
derginin yayin politikalarini ve yaym etigini okudugu ve kabul ettigi
anlamina gelir. Makale gonderimi ve ilgili diger tim islemler
www.mevlanamedsci.org adresinden online olarak yapilacaktir.

Yazilarin Hazirlanmasi:Yazarlarin, materyallerini géndermeden o6nce
asagidaki kurallar1 okumalar1 ve makalelerini bu kurallara uygun halde
sisteme yiiklemeleri gerekmektedir:

Genel yazi1 bigimi: Tiim makaleler, her tarafta 2,5 cm genisliginde kenar
bosluklar1 bulunan standart A4 boyutunda bir word dosyas: kullanilarak
yazilmali, kaynaklar , resim sekil ya da tablolar metinde gegis sirasina gore
numaralandirilmalidir. Metin, sol hizali ve heceli satir sonlar1 olmayan 12
puntolu bir fontta ¢ift bosluk kullanilarak ve Times New Roman
karakterinde yazilmalidir. Kelimeler arasinde ve ciimle noktas
sonrasinda tek bosluk birakmaya 6zen gosterilmelidir. Paragraf i¢in sol
girintiyi sekme tusulabir kez tiklayarak ayarlanmalidir. Ol¢iim birimleri
icin Uluslararasi Birimler Sistemi (SI) kullanilmalidir. Makalenin tim
sayfalar1 sayfa sonunda numaralandirilmalidir. Ttim yazilar Tiirk¢e yazim
kurallarna  uymal;, noktalama isaretlerine uygun olmalidir.
Tim makalelerde; Kapak sayfast, On yazi (cover letter), makale dosyast,
Sekiller ve Resimler, Telif Haklar1 Devir Formu, ve gerekli ise hasta onam
formu ayr1 dosyalar olarak yiiklenmelidir Kaynaklar, sekil tablo ve
resimler

Makale boliimleri hakkinda:

1-Kapak Sayfasi: Makalenin Tiirk¢e ve ingilizce tam baghgi ve 50'den
fazla karakter icermeyen Tiirkge kisa bir baslk, tiim yazarlarin agik
sekilde adlar1 ve soyadlari, ORCID numaralari, kurumlari, sorumlu yazar
ismi is veya cep telefonu, e-posta ve yazisma adresi belirtilmelidir
(Anadili Tiirkge olmayan yazarlarin yiikledigi Ingilizce makalelerde
Tiirkge Baslik ekleme sart: mevcut olmayip opsiyoneldir).Makale daha
once teblig olarak sunulmus ise teblig yeri ve tarihi belirtilmelidir.
Yazarlar ve kurumlari hakkindaki bilgiler baslik sayfasi haricinde ana
metinde (materyal metot boliimii dahil), tablolarda, sekillerde ve video
dokiimanlarinda yer almamalidir. Herhangi bir hibe ya da diger destek
kaynaklarinin detaylar;, Makalenin hazirlanmasina katkida bulunan
ancak yazarlik kriterlerini karsilamayan bireylere tesekkiir bolimi de
kapak sayfasina eklenmelidir.

2-Ana makale dosyass; 1. Baglik , 2. Tirkge 6zet ve anahtar kelimeler, 3.
Tngilizce Ozet ve anahtar kelimeler, 4. Makale ana bolimii, 5. Kaynaklar,
6. Tablolar ve agiklamalari, 7. Resim ve Sekil agiklamalar: ile birlikte resim
ve sekiller, 8. Alt yazilar seklinde dizilmelidir:

Bagslik:
Makale Word dosyasinda en bas kisimda makalenin yazim dilinde tek
uzun baghig: yer almalidir.

Ozet:

Editore Mektup haricinde tiim yazilar Tiirkce ve Ingilizce 6zet igermelidir
(Anadili Tiirkge olmayan yazarlarin vyiikledigi Ingilizce makalelerde
Tiirke Ozet ekleme sarti mevcut olmayip opsiyoneldir). Orijinal
aragtirma makalelerinin 6zetleri Amag, Yontemler, Bulgular ve Sonug alt
bagliklarini icermelidir. Ozetler; kaynak, sekil veya tablo numarasi
icermemelidir. Sozciik sayis1 ve ozellikler i¢in Tablo 1'deki veriler dikkate
alinmalidir.

Anabhtar sozciikler:

Ozelerin sonunda en az ii¢ ile en fazla alt1 anahtar sézciik bildirilmelidir.
Anahtar sozciikler kisaltmalar olmaksizin tam olarak listelenmeli
birbirinden virgiil yada noktal virgiil kullanilarak ayrilmalidir. Anahtar
kelimeler, “T1bbi Konu Bagliklarina (MESH)” uygun olmalidir (Bakiniz:
www.nlm.nih.gov/mesh/MBrowser.html).Ozetlerde ve basliklarda
uluslararas olarak bilinenler harig kisaltmalar kullanilmamalidir.



MEVLANA TIP BiLIMLERI

MEVLANA MEDICAL SCIENCE

Makalede kullanilacak kisaltmalar, miimkiinse ulusal veya uluslararas
kabul gormiis olmaly, ilk kullanildiginda metin i¢inde tanimlanmali ve
parantez icinde yazilmalidir. Daha sonra metin boyunca o kisaltma
kullanilmalidir. Yaygin olarak kabul edilen kisaltmalar ve kullanim i¢in
lutfen “Bilimsel Stil ve Bi¢im”e bakiniz. (https://
www.scientificstyleandformat.org/Home.html). Ana metinde Bir ticari
markali ilag, tirtin, donanim veya yazilim programi ana metinde yer
aldiginda, triin bilgisi, tirinin adini, trintin imalatgisini ve sirket ile
sirket merkezinin bulundugu iilkeyi asagidaki bicimde parantez iginde
verilmelidir: “Discovery St PET / CT tarayict (General Electric,
Milwaukee, WI, ABD).

Makale ana metni:

Giris: Konuyu ve ¢alismanin amacimi agiklayacak spesifik bilgilere yer
verilir.

Yontemler,Materyal/Metot: Etik kurul karari, ¢calismanin gergeklestirildigi
yer, zaman ve c¢alismanin planlanmasi ile kullanilan elemanlar ve
yontemler bildirilmelidir. Verilerin derlenmesi, hasta ve bireylerin
ozellikleri, deneysel ¢alismanin 6zellikleri ve istatistiksel metotlar detayli
olarak agiklanmalidir. Caliymaya alinanlar ve ¢aliymay1 yiritmek icin
kullanilan tim yontemler ayrintili olarak agiklanmalidir. Kullanilan yeni
veya modifiye yontemler ayrintili olarak agiklanmali kaynak belirtilmelidir.
Maglarin ve kimyasal ajanlarin dozlari, konsantrasyonlari, verilme yollar: ve
stiresi belirtilmelidir. Elde edilen verileri 6zetlemek ve Onerilen hipotezi
test etmek igin kullanilan tim istatistiksel yontemlerin kisa bir raporu,
istatistiksel olarak anlamli farklilik i¢in belirlenen p degeri Olgiitleri de
dahil olmak tizere bir alt baghk altinda sunulmalidir. Yapilan istatistiksel
degerlendirme ayrintih olarak agiklanmalidir. Olabildigince standart
istatistiksel yontemler kullanilmalidir. Nadiren kullanilmis veya yeni
istatistiksel yontemler kullanilmigsa konuya iliskin ilgili referanslar
belirtilmelidir. Gerekirse, olagandisi, karmagik veya yeni istatistiksel
yontemlerle ilgili daha ayrintihi agiklamalar, ¢evrimici ek veri olarak
okuyucular i¢in ayr1 dosyalarda verilmelidir.

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

Tartigma: Calismanin sonuglar1 literatiir 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 ayr1 bir sayfaya yazilmalidir. Kaynaklar Vancouver sistemine
uygun olarak belirtilmelidir. Buna gore, kaynak numaralari ciimle sonuna
nokta konmadan ( ) icinde verilmeli, nokta daha sonra konulmalidir.
Kaynak yazar isimleri ciimle i¢cinde kullaniliyorsa ismin gegtigi ilk yerden
sonra ( ) icinde kaynak verilmelidir. Birden fazla kaynak numarasi
veriliyorsa arasina “,”, ikiden daha fazla ardigik kaynak numarasi veriliyor
ise rakamlar1 arasma “-” konmalidir [6r. (1,2), (1- 3)gibi. Kaynaklar
metindeki kullanilis sirasina gore numaralandirilip listelenmelidir. Atif
dogrulugu, yazarin sorumlulugundadir. Kaynaklar orijinal yazim, aksan,
noktalama vb. ile tam olarak uyumlu olmalidir. Metin igindeki tim
kaynaklar  belirtilmelidir. ~ Kaynak listesinde = miikerrer  yazim
yapilmamalidir. Farkli yayimn tiirleri i¢in kaynak stilleri asagidaki
orneklerde sunulmustur:

Arastirma Makalesi: Kocakusak A, Yiicel AF, Arikan S. Karina nafiz delici
kesici alet yaralanmalarinda rutin abdominal eksplorasyon yonteminin
retrospektif analizi. Van Tip Dergisi 2006;13(3):90-6. Vikse BE, Aasard K,
Bostad L, et al. Clinical prognostic factors in biopsyproven benign
nephrosclerosis. Nephrol Dial Transplant 2003;18:517-23.

Tek Yazarli Kitaplar:Danovitch GM. Handbook of Kidney
Transplantation. Boston: Little, Brown and Company (Inc.), 1996: 323-8.
Kitap Boliimii: Soysal Z, Albek E, Eke M. Fetiis haklari. Soysal Z, Cakalir
C, ed. Adli Tip, Cilt IILIstanbul Universitesi Cerrahpasa Tip Fakiiltesi
Yayinlar, stanbul, 1999:1635-50.

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.
Baskidan o6nce ¢evrim i¢i olarak yayimlanan dergi makalesi:
Dogan GM, Sigirct A, Akyay A, Uguralp S, Giiveng 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.

Cai L, 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].
Toplantt Raporlari: 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: 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: 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. Baglik. Erisim linki: URL.
Erisim tarihi ve yili

Tablolar ve aciklamalari:

Tablolar, ana makale metinine dahil edilmelidir, kaynak listesinden sonra
sunulmali ve ayr bir sayfada olmalidir. Ana metinde yer alan siraya gore
numaralandirilmalidir. Her bir tablonun tizerine agiklayici bir bashk
konulmalidir. Tabloda kullanilan kisaltmalar, tablonun altinda
dipnotlarla tanimlanmalidir (ana metin igerisinde tanimlanmis olsa bile).
Tablolar kolay okunmasi igin agik bir sekilde diizenlenmelidir. Tablolarda
sunulan veriler, ana metinde sunulan verilerin tekrar1 olmamali, ancak
ana metni desteklemelidir.

Sekil ve Resimler:

Sekil, grafik ve resimler makale gonderim sistemi araciligiyla ayri
dosyalar (TIFF veya JPEG formatinda) halinde yiiklenmeli ilaveten ayr1
bir sayfada tablolardan sonra ana metin iginde de gosterilmelidir.
Sisteme ayr1 olarak yiiklenmeyen sadece makale igerisinde gegen resimler
kabul edilmeyecektir Sekil ve resimler mutlaka isimlendirilmeli ve
numaralandirilmali, metin  iginde swralamaya dikkat edilerek
belirtilmelidir. Ana metine eklenecek resim, sekil ve grafik altina
agiklamalar1 da eklenmelidir. Resimler minimum 300 dots per inch (dpi)
¢oztinirliigiinde ve net olmalidir. Sekil ve resim altlarinda kisaltmalar
kullanilmig ise, kisaltmalarin agilimi alfabetik siraya gore alt yazinin
altinda belirtilmelidir. Mikroskobik resimlerde bityiitme orani ve teknigi
agiklanmalidir.  Yayin kurulu, yazinin 6ziinti degistirmeden gerekli
gordugu degisiklikleri yapabilir. Sekil alt birimleri oldugunda, alt
birimler tek bir goriintii olugturmak i¢in birlestirilebilir. Sekiller, alt
birimleri gostermek igin isaretlenmeli ve her birinin aciklamalari (a, b, ¢,
vb.) yazilmalidir. Sekilleri desteklemek igin kalin ve ince oklar, ok uglar,
yildizlar, yildiz isaretleri ve benzer isaretler kullanilabilir. Makale igerigi
gibi sekiller de kor olmalidir. Bir birey ya da kurumu tanimlayabilecek
resimlerdeki olasi bilgiler anonimlestirilmelidir.
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Hasta fotografi paylagimlarinda kimligin birebir taninmamasina 6zen
gostermeli, hastaligi  belirlemeye yetecek yeterlilikte goriinti
paylagilmalidir. Hastanin kimligini agik eden resim paylagimlar igin,
hastanin resminin paylasimina izin verdigi onam formu sarttir.

Tablo 1. Makale tirlerine gore sinirlamalar

Makale trd Sozclk sinir Ozetsinir Kaynak sinir, Tablo siniri Sekil sinin

Arastirma Makelesi 3500 300 50 6 6
Derleme 5000 300 80 6 10
Olgu Sunumu 1500 200 15 3 5

Editore Mektup 1000 Ozeticermez 8 Tablo icermez Sekiligermez

Makale Tiirleri:Mevlana Tip Bilimleri Dergisi'nde asagida kisaca
agiklanan makale tiirleri yayinlamaktadur:

Arastirma Makaleleri: Orijinal arastirmalara dayanan yeni sonuglar
saglayan en 6nemli makale tiiriidiir. Orijinal makalelerin ana metni Giris,
Yontemler, Bulgular, Tartigma, Sonu¢ ve Kaynaklar alt baghklariyla
yapilandirilmalidir. S6zciik sayisi ve Ozellikler icin liitfen Tablo 1'e
bakiniz.Istatistiksel analiz genellikle sonuglari desteklemek icin gereklidir.
Istatistiksel analizler uluslararasi istatistik raporlama standartlarina uygun
olarak yapilmahdir (Altman DG, Gore SM, Gardner MJ, Pocock S]J.
Statistical guidelines for contributors to medical journals. Br Med ]
1983:7;1489-93). Istatistiksel analizler hakkinda bilgi Materyaller ve
Yontemler boliimiinde 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, sonu¢ paragrafindan
once Tartigma bolimiinde belirtilmelidir.

Derleme Makaleleri: Yeterli sayida bilimsel makaleyi tarayip, konuyu
bugiinkii bilgi ve teknoloji diizeyinde 6zetleyen, degerlendirme yapan ve
bulgular1 kargilagtirarak yorumlayan vyazilar olmalidir. Temel ve
uygulamali bilim alanlarinda tim gelimeleri ile birlikte son bilimsel
galigmalardaki teknik ve uygulamalar degerlendirilir. Belirli bir alan
hakkinda kapsamli bilgi sahibi olan ve bilimsel gegmisi yiiksek 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 Sonuglar1 ve
Sonug¢ boliimlerini igermelidir. Sozciik sayist ve ozellikler i¢in litfen
Tablo 1'e bakiniz.

Olgu Sunumlar:: Tani ve tedavide zorluk teskil eden, yeni tedaviler sunan
veya literatiirde yer almayan bilgileri ortaya koyan nadir olgu veya
durumlar hakkinda egitici olgu sunumlar1 dergimizde yaymlanmak igin
kabul edilir. Olgu sunumu, Giris, Olgu Sunumu ve Tartisma alt
bashiklarini icermelidir. Ilging ve sira digt resimler degerlendirme
stirecinde bir avantajdir. Hasta tanimlayici resimlerde hasta kimligi agik
ediliyorsa resmin paylasiminaizin veren hasta onami mutlaka olmalidir.
Sozcik sayist  ve Ozellikler igin lutfen Tablo 1l'e bakiniz.
Editére Mektuplar: Bu yazi tiiri, daha 6nce yaymlanmis bir makalenin
onemli kisimlarini, gézden kagan yonlerini veya eksik kisimlarin: tartigir.
Derginin dikkatini ¢ekebilecek konular basta olmak tizere, okuyucularin
dikkatini ¢ekebilecek konular hakkinda makaleler, ozellikle egitici
konularda Editore Mektup seklinde sunulabilir. Okuyucular, yayinlanmis
yazilar hakkindaki yorumlarini Editore Mektup olarak da sunabilirler.

Editore mektuplar;Ozet, Anahtar Sozciikler ve Tablolar, Sekiller,
Goriintiller ve diger medya eklenmemelidir. Metin alt baglklar:
igermemelidir. Sozciik sayisi ve ozellikler igin litfen Tablo 1'e bakiniz.

Sorumluluk Reddi

Mevlana Tip Bilimleri Dergisi bagimsiz ve ii¢ ayda bir yaymlanana
bilimsel bir dergidir. Ucretsiz olarak basilmaktadir. Dergide ifade edilen
gortgler, sponsor ila¢ sirketlerinin kendi yaymlanmig literatiiriinii
yansitmayabilir. Dergide yer alan bir sirketten bahsetmek teklif veya
talep nedeni degildir.Hakem Raporu Sonrasinda Degerlendirme
Yazarlar hakem raporunda belirtilen diizeltme istenen konulari
maddelendirerek bir cevap olarak kendilerine ayrilan cevap boliimiine
yazmalidirlar ve ek bir dosya seklinde www.mevlanamedsci.org .
adresinden yiiklenmelidir. Ayrica makale igerisinde de gerekli
degisiklikleri yapmali ve bunlar1 makale igerisinde belirterek
(boyayarak) online olarak tekrar gonderilmelidir.

Son Kontrol

1. Yaymn hakki devir ve yazarlarla ilgili bildirilmesi gereken konular
formu geregince doldurulup imzalanmas,

2. Ozet makalede ve olgu sunumunda gerekli kelime sayilar1 agilmamis
3. Yeterli sayida anahtar kelime eklenmis,

4. Baglik Tiirkge ve Ingilizce olarak yazilmis,

5. Kaynaklar kurallara uygun olarak yazilmus,

6. Tablo, resim ve sekillerde biitiin kisaltmalar agiklanmig olmalidir.

Online Yiikleme Basamaklar1

https://www.mevlanamedsci.org sayfasinda;

1. Makale tiirii *

2. Tiirkge ve Ingilizce bashk *

3. Kisa baslik *

4. Tiirkge ve Ingilizce 6zet*

5. Tiirkge ve Ingilizce anahtar kelimeler *

6. Yazarlar®

7. Hakem onerileri’

8. Yiiklenmesi gerekli béliimler (On mektup, word makale dosyast,
Kapak sayfasi, copyright formu, ek dosyalar (resim, sekil ve tablolar)
etik kurul belgesiv(arastirma makalelerinde) seklinde 9 basamakta
tamamlanmalidir.
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OZET

Amag: Kalsiyum, bir¢ok hiicresel siiregte 6nemlirol oynar. Kalsiyum metabolizmasinin degerlendirilmesinde
iyonize kalsiyum 6l¢iimii daha dogru bilgi verir. Sepsis sirasinda kalsiyum metabolizmasinin kontroli
bozulur, ancak yogun bakim iinitesine (YBU) kabul edilen sepsis hastalarinda iyonize kalsiyumun
prognostik degeri tam olarak bilinmemektedir. Bu ¢alismada, sepsis nedeniyle YBU’ye kabul edilen
olgularda iyonize kalsiyum diizeylerinin prognostik 6nemi degerlendirildi.

Gere¢ ve Yontem: Ocak 2020-Aralik 2021 arasinda acil YBU’ye sepsis tanisiyla yatirilan 228 hasta
retrospektif olarak incelendi. Demografik o6zellikler, vital bulgular, SOFA ve qSOFA skorlari, iyonize ve
total serum kalsiyum diizeyleri, laboratuvar sonuglari, 7 giinlitk mortalite ve hastane sonlanimlar1 analiz
edildi.

Bulgular: Ortalama iyonize kalsiyum dtzeyi 1,07 £ 0,20 mmol/L, diizeltilmis kalsiyum diizeyi 9,20 *
1,06 mg/dL idi. Yedi giinlitk mortalite oran1 %25,4, hastane mortalite oran1 %57,9 olarak bulundu. ROC
analizinde iyonize kalsiyum, 7 giinliik mortalite (AUC=0,561, p=0,188) ve hastane sonlanim1 (AUC=0,525,
p=0,517) igin tek basina belirleyici degildi. Ayrica SOFA skoru, YBU ve hastane kalis siiresi ile anlamli
korelasyon gostermedi.

Sonug: Sepsis olgularinda hipokalsemi sik goriilse de iyonize kalsiyumun prognostik degeri sinirlidir.

Anahtar Kelimeler: Iyonize kalsiyum, diizeltilmis kalsiyum, sepsis, yogun bakim iinitesi
ABSTRACT

Objective: Calcium plays a key role in cellular processes. Ionized calcium measurement provides more
accurate assessment of calcium metabolism. During sepsis, this regulation is impaired; however, its
prognostic value in intensive care unit (ICU) patients is unclear. This study evaluated the prognostic
significance of ionized calcium levels in sepsis patients admitted to the ICU.

Material and Methods: We retrospectively analyzed 228 patients admitted to the emergency ICU with
sepsis between January 2020 and December 2021. Demographics, vital signs, SOFA and qSOFA scores,
ionized and total serum calcium levels, laboratory results, 7-day mortality, and hospital outcomes were
recorded.

Results: Mean ionized calcium was 1.07 + 0.20 mmol/L; corrected calcium was 9.20 + 1.06 mg/dL. Seven-
day and hospital mortality rates were 25.4% and 57.9%, respectively. ROC analysis showed ionized calcium
was not a significant predictor of 7-day mortality (AUC=0.561, p=0.188) or hospital outcome (AUC=0.525,
p=0.517). It was also not correlated with SOFA score, ICU stay, or hospital stay.

Conclusion: Although hypocalcemia is common in sepsis, the prognostic value of ionized calcium in ICU
patients is limited.
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MEVLANA TIP BiLIMLERI

GIRIS

Enfeksiyona karst konak yanitlarinin bozulmasi sonucu
ortaya ¢ikan yasami tehdit edici organ disfonksiyonu seklinde
tanimlanan sepsis her y1l diinya genelinde 30 milyondan fazla
bireyi etkilemekte, 6 milyondan fazla 6liime neden olmaktadir.
Altta yatan dolasim, hiicresel ve metabolik anormalliklerle
karakterize olan septik sok ise sepsisin siddetli formudur
ve mortalite oran1 oldukga yiiksektir. Sepsis insidans1 1991
yilindan giintimiize gelene kadar siirekli artig gostermistir.
Bu nedenle Diinya Saghk Orgiitii tarafindan sepsis global
bir saglik onceligi olarak ilan edilmistir. Sepsiste prognozu
etkileyen ¢ok sayida faktor tanimlanmustir. Sosyoekonomik
seviyesi ve egitim seviyesi diisiik olanlarda sepsis nedeniyle
mortalite orani daha yiiksektir. Ancak mortaliteyi arttiran en
6nemli neden sepsis tanisinin ve tedavisinin gecikmesidir (1-
4)

Sepsisin en stk izlenen kaynaklar1 respiratuvar,
gastrointestinal, ~genitoiiriner, cilt ve yumusak doku
enfeksiyonlaridir. Olgularin bityiik ¢ogunlugu bakteriyel
olmakla beraber kiigiik bir kismi1 fungal, viral veya parazitik
enfeksiyonlar olmasina ragmen sepsis hastalarinin yaklagik
yarisinda kaynak tespit edilememekte, kiiltiir sonuglarinda
patojen izole edilememektedir (1). Ancak uygun anti-
mikrobiyal tedavinin erken baslanmasi klinik sonuglar
iyilestirmektedir. ~ Anti-mikrobiyal tedavinin  baslama
zamani hakkindaki sonuglar celiskili olmasina ragmen,
tedavi rehberleri ilk saat igerisinde tedavinin baslanmasini
onermektedir (2).

Semptom ve bulgularin spesifik olmamasi nedeniyle,
sepsis tanist gecikebilmektedir. Sepsis etkenleri degiskenlik
gosterdigi ve etkenlere gore semptomlar degisebildigi
icin tanisal stire¢ zordur. Akut pulmoner emboli, akut
miyokardiyal enfarktiis, akut pankreatit gibi durumlar sepsis
klinigini taklit edebilmektedir. Sepsis tanisi i¢in hasta oykiisti,
klinik, laboratuvar ve radyolojik degerlendirmeler birlikte
degerlendirilmelidir (3,4).

Insan viicudunda en ¢ok bulunan mineral olan kalsiyum
hiicre ici sinyal iletimi, kas kontraksiyonu ve koagiilasyon gibi
metabolik siireglerde 6nemli bir diizenleyicidir. Kalsiyumun
biyiik kismi (%99) kemiklerde hidroksiapatit kristalleri
halinde bulunmaktadir, metabolik aktivitelerden sorumlu
olan kiiciik bir kismi ekstraselliller sivilarda bulunmaktadir.
Serum ve plazmada bulunan serbest iki degerlikli kalsiyum
katyonu iyonize kalsiyum seklinde isimlendirilmektedir.
Serbestkalsiyum ve proteinlere bagli kalsiyum dengeigerisinde
bulunmaktadir. Kalsiyumun tasinmasinda en 6énemli protein
olan albiimin kalsiyum seviyelerini etkilemektedir. Albiimin
seviyelerine gore diizeltme yapildiginda daha dogru sonuglar
elde edilmektedir. Ancak total kalsiyum ve albiimine gore
diizeltilmis kalsiyum kullanildiginda olgularin 6nemli bir
kisminda kalsiyum diizeyleri yanlig siniflandirilmakta, iyonize
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kalsiyum seviyeleri ise daha dogru sonuglar vermektedir.
Asit-baz  durumu ve albiimin konsantrasyonlarindan
etkilenmedigi i¢in yogun bakim iinitesi (YBU) ortaminda
kalsiyum seviyesinin degerlendirilmesinde iyonize kalsiyum
daha degerlidir (5,6).

Kritik hastaliklarda kalsiyum homeostazisi bozulmaktadir,
YBU hastalarinin énemli bir kisminda hipokalsemi veya
hiperkalsemi izlenmektedir. YBU hastalarinda iyonize
kalsiyumun seviyelerinin hasta sonuglar1 tizerindeki etkisi
hakkinda ¢eliskili sonuglar bildirilmistir (7-9). Sepsis
hastalarinda da benzer sekilde kalsiyum dongiisiiniin
bozuldugu belirtilmistir (10). Ancak iyonize kalsiyum
seviyesinin sepsis hastalarindaki prognostik 6nemi tam
olarak bilinmemektedir. Calismamizda bu nedenle sepsis
tanistyla acil YBU’ye kabul edilen hastalarin tani anindaki
iyonize kalsiyum seviyelerinin sepsis siddeti, acil ve hastane
sonlanimu ile iliskisinin degerlendirilmesi amaglandi.

GEREC VE YONTEM

Calisma Diinya Tip Birligi Helsinki Bildirisi ve Iyi
Klinik Uygulamalarrna uyumlu sekilde gergeklestirilmistir.
Bu ¢alismaya Ocak 2020-Aralik 2021 tarihleri arasinda
Universite Tip Fakiiltesi acil servisine bagvurup Acil YBU’ye
sepsis tanusi ile yatirllan hastalarin retrospektif olarak dahil
edilmesi planlandi.

Calisma oncesinde orneklem biytklagi hesaplandi.
Hesaplamalar G.Power programu ile gerceklestirildi. Bagimsiz
gruplarda t testi i¢in, ¢ift yonlii p degeri, etki genisligi d=0,5,
alfa hata=0,05, 1-=0,95 oldugunda 6rneklem biiytikligiiniin
minimum 210 olmas gerektigi hesaplandi. Belirtilen tarihler
arasinda 302 hastaya ulagildi, calismanin dislanma kriterleri
sonrasinda 228 hasta ile analizler gergeklestirildi.Son déonem
kronik bébrek hastaligi olanlar, primer kemik malignitesi
olanlar, kemik metastazi olan hastalar, tiroid veya paratiroid
bezi hastaliklar1 olanlar, kalsiyum preparati kullananlar,
kurum disina sevk edilen veya hastaneden kendi istegiyle
ayrilanlar ve gebe hastalar ¢calismaya dahil edilmemistir.

Belirtilen tarihler igerisinde sepsis tanisiyla acil YBU’ye
yatirilan hastalarin bilgileri retrospektif olarak tarandi. Yas,
cinsiyet, ek hastalik varlig1 (hipertansiyon, diyabetes mellitus,
malignite, kardiyovaskiiler hastalik, kronik akciger hastaligs,
serebrovaskiiler hastalik ve kronik karaciger hastalig)
hasta dosyalarindan elde edildi. Hastalarin YBU kabulii
sirasindaki vital bulgular arasindan ates, nabiz, sistolik kan
basinc1 (SKB), diastolik kan basinci (DKB), ortalama arter
basinct (OAB), oksijen satiirasyonu (SpO2) ve solunum
sayist (SS) analizlere dahil edildi. Tiim hastalarda rutin olarak
degerlendirilen Glasgow Koma Skoru (GKS), Sequential
Organ Failure Assessment (SOFA) ve Quick Sequential
Organ Failure Assessment (qQSOFA) skorlarinin sonuglari
kaydedildi. Laboratuvar bulgular1 igerisinden iyonize
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kalsiyum, diizeltilmis kalsiyum, total kalsiyum, laktat, pH,
HCO3, Beyaz kiire say1s1 (WBC), nétrofil sayisi, hemoglobin,
platelet sayisi, glukoz, iire, kreatinin, glomeruler filtrasyon
hizi (GFR), sodyum, potasyum, magnezyum, total protein,
albtimin, CRP ve prokalsitonin seviyeleri hasta dosyalarindan
taranarak analizlere dahil edildi. Prognoz gostergeleri
arasindan acil YBU kalig siiresi, total YBU kalis siiresi, ilk
yedi gtinliik mortalite ve hastane sonlanimi (taburcu, exitus)
degerlendirildi.

Hastalarin acil YBU kabulii sirasinda alinan kan rnekleri
Akinlab Radiometer ABL800 cihazi ile degerlendirildi.
Bu cihaz kan gaz1 dl¢timlerine ek olarak iyonize kalsiyum
degerlerini de hesaplayabilmekteydi. Tam otomatik olan bu
sistem 30-45 saniye icerisinde kan ornegini analiz ederek
sonug vermekteydi. Kan drneklerinin alinmasinda daha ¢ok
arterler tercih edilmekle beraber hem arterler hem de venler
tercih edilmisti. Kan drneklerialindiktan sonradepolanmadan
en ge¢ 5dk icerisinde calisilmisti. Caliymamizda iyonize
kalsiyum seviyesi, laboratuvarimizin referans degerleri
olan 1,12 mmol/I'nin altinda hipokalsemi, 1,3 mmol/I'nin
tizerinde ise hiperkalsemi seklinde siniflandirildi. Albumine
gore dizeltilmis total kalsiyum seviyesine gore ise yine
laboratuvarin referans degerleri esas alinarak 8,8 mg/
dl altindaki kalsiyum degerleri hipokalsemi, 10,2 mg/dl
tizerindeki degerler hiperkalsemi seklinde dikkate alindi.
Diizeltilmis total kalsiyum ise asagidaki formiil ile hesaplandi
(12): Diizeltilmis total kalsiyum (mg/dl)= total kalsiyum +
0,8 x (4-albumin). Yeni sepsis tanimlamasinda Ardisik Organ
Yetersizlik Skorlamasi (SOFA) ve kisa versiyonu (qSOFA)
yer almaktadir. Hastalarin acil servise ilk bagvurusuna gore
qSOFA; 24. Saat acil YBU verilerine gore de SOFA skorlar
hesaplandi.

[statistiksel analizler SPSS versiyon 22.0 paket programi
kullanilarak  yapilmistir.  Tanimlayict  istatistikler sayz,
yluzde, ortalama ve standart sapma, median (ortanca)
seklinde ifade edildi. Degiskenlerin normal dagilimina
uygunlugu gorsel (histogram ve olasilik grafikleri) ve analitik
yontemler (“Kolmogorov-Smirnov’, “Shapiro-Wilk testleri”)
kullanilarak incelendi. Normal dagilim gosterme durumuna
gore belirlenen sayisal degiskenler iki grup arasinda
“Bagimsiz Gruplarda T testi” kullanilarak karsilastirild.
Normal dagilim gostermeyen sayisal degiskenler ise iki
grup arasinda “Mann Whitney U testi” ile analiz edildi.
Nominal verilerin karsilastirilmasinda “Ki-kare analizi”
ve FishersExact test” kullanildi. Iyonize kalsiyum ve diger
parametrelerin hastalarin prognozundaki belirleyicilikleri
ROC analizleri ile degerlendirildi. ROC analizleri egri altinda
kalan alana (AUC), %95 giiven aralig1 ve p degeri ile ifade
edildi. ROC analizleri sonrasinda Youden indeksi ile en iyi
esik deger bulunarak tanisal performans (Sensitivite, spesifite,
pozitif prediktif deger, negatif prediktif deger) hesaplandu.
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Korelasyon analizlerinde “Pearson ve Spearman korelasyon
testleri” kullanild1. Istatistiksel analizlerde p degeri 0.05'in
altindaki karsilagtirmalar istatistiksel olarak anlamli kabul
edildi.

BULGULAR

Calismaya dahil edilen 228 hastanin yas ortalamasi 72,1
+ 14,6 idi (20-102 yas). Caligmamizda erkek/kadin orani
1,3/1 idi. Olgularin biiytik kisminda (%89,9) komorbid
hastalik mevcuttu. En sik izlenen hastaliklar hipertansiyon
(%42,1), diyabetes mellitus (%38,2) ve malignite (%38,2) idi
.Olgularin ortalama iyonize kalsiyum seviyesi 1,07 + 0,20
mmol/l, dizeltilmis kalsiyum seviyesi 9,20 + 1,06 mg/dl,
kalsiyum seviyesi 8,49 + 1,13 mg/dl idi. Iyonize kalsiyuma
gore olgularin %57,5'inde (n=131) hipokalsemi, %325sinde
(n=73) normokalsemi, %10,5'inde (n=24) hiperkalsemi
mevcuttu. Diizeltilmis kalsiyuma gore ise %29,4tinde (n=67)
hipokalsemi, %64tinde (n=146) normokalsemi, %6,6s1nda
(n=15) hiperkalsemi mevcuttu. Iyonize kalsiyuma gore
hipokalsemi seklinde siniflandirilan olgularin  %36,6%s1
(n=48) diizeltilmis kalsiyuma gore hipokalsemi, %60,3’i
(n=79) normokalsemi, %3,1’i (n=4) hiperkalsemi seklinde
siniflandirildi.  Iyonize kalsiyuma gére normokalsemi
seklinde siniflandirilan olgularin %20,5i (n=15) diizeltilmis
kalsiyuma gore hipokalsemi, %75,3’ti (n=55) normokalsemi,
%4,1'i (n=3) hiperkalsemi seklinde siniflandirildi. Iyonize
kalsiyuma gore hiperkalsemi seklinde siniflandirilan olgularin
%16,7’si (n=4) diizeltilmis kalsiyuma gore hipokalsemi, %50si
(n=12) normokalsemi, %33,3’ti (n=8) hiperkalsemi seklinde
siniflandirildi. Iyonize kalsiyum ve diizeltilmis kalsiyuma gére
siniflandirmalar arasinda istatistiksel olarak anlamli farklilik
(p<0,001) izlendi (Sekil 1).
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kalsiyum seviyesinin siniflandirilmasi



Sepsis olgularinda iyonize kalsiyumun prognostik degeri

Table 1. Iyonize kalsiyuma gére kalsiyum seviyeleri arasinda vital bulgular ve prognoz 6zelliklerinin karsilastirilmasi

Hipokalsemi Normokalsemi Hiperkalsemi p degeri
Ortalama+SD Ortalama+SD Ortalama+SD
Vital
Ates (°C) 36,7 £ 0,7 36,7 £ 0,6 36,6 £ 0,7 0,705%
Nabiz (/dk) 100 £ 23 102 £ 23 109 £ 30 0,263%
SKB (mmHg) 100 £ 24 111 £ 29 106 £ 24 0,020
DKB (mmHg) 57,1 £ 14,5 59,8 + 14,3 62,2 +17,4 0,209
OAB (mmHg) 71,6 £ 16,6 77,0 £ 18,0 76,9 £ 18,9 0,067
SpO2 (%) 93,4 + 4,5 93,0 £ 5,5 94,5 + 3,3 0,404
SS (/dk) 24,1 +7,3 23,5+ 6,7 22,9+ 7,2 0,714%
GKS 12,6 + 3,5 13,0 + 3,2 10,0 + 4,4 0,001+
02 ihtiyact (+)* 95 (72,5) 49 (67,1) 18 (75,0) 0,6481+
Maske/nazal 02 63 (48,1) 36 (49,3) 9 (37,5) 0,584+
Mekanik ventilasyon 26 (19,8) 12 (16,4) 8 (33,3) 0,200t
NIMV 6 (4,6) 1(1,4) 1(4,2) 0,482+
Vazopresor ihtiyaci* 36 (27,4) 20 (27,4) 12 (50,0) 0,083%t
Acil YBU kalis siiresi** 3 (1-42) 3 (1-60) 4 (1-12) 0,316ttt
Total YBU kalis siiresi** 6 (1-191) 6 (1-121) 7,5 (1-234) 0,413ttt
Hastane kalis siiresi** 12 (1-191) 12 (1-121) 12,5 (1-234) 0,623+t
Acil YBU sonlanim1* 0,097+t
Exitus (+) 36 (27,5) 11 (15,1) 4 (16,7)
Exitus (-) 95 (72,5) 62 (84,9) 20 (83,3)
Hastane sonlanim1* 0,376%7
Taburcu 56 (42,7) 33 (45,2) 7 (29,2)
Exitus 75 (57,3) 40 (54,8) 17 (70,8)
Mortalite-28 giin* 0,4657
Evet 63 (48,1) 32 (43,8) 14 (58,3)
Hayir 68 (51,9) 41 (56,2) 10 (41,7)
Mortalite-7 giin* 0,480t
Evet 37 (28,2) 15 (20,5) 6 (25,0)
Hayir 94 (71,8) 58 (79,5) 18 (75,0)

*N (%), **Median (min-max), ***SKB; sistolik kan basinci, DKB; diyastolik kan basinci, OAB; ortalama arteryal basing, SpO2; oksijen satiirasyonu, SS; solunum sayisi,
GKS; Glasgow Koma Skalasi, NIMV; non- invaziv mekanik ventilasyon, YBU; yogun bakim iinitesi

tOne-Way ANOVA, 1tKi-kare testi, T11Kruskal Wallis testi

Iyonize kalsiyuma seviyelerine gore olgular hipokalsemi,
normokalsemi ve hiperkalsemi seklinde smiflandirildi.
Kalsiyum gruplari arasinda vital bulgular ve prognostik
ozellikler karsilagtirildi. Kalsiyum gruplar1 arasinda SKB
(p=0,020) ve GKS (p=0,001) agisindan anlamli farklilik
izlendi. Post-hoc analizlerde, normokalsemi grubunun
SKB seviyesinin hipokalsemi grubundan daha yiiksek
oldugu izlendi (p=0,016). Hiperkalsemi grubunun GKS
skorunun normokalsemi (p=0,001) ve hipokalsemi (p=0,003)
grubundan daha disiik oldugu gorildii (Tablo 1).

Diizeltilmis  kalsiyuma  seviyelerine gore olgular
hipokalsemi, normokalsemi ve hiperkalsemi seklinde
siniflandirildi. Kalsiyum gruplar1 arasinda vital bulgular ve
prognostik ozellikler karsilastirildi. Kalsiyum gruplariarasinda
SpO2 (p=0,007) ve GKS (p=0,031) agisindan anlamli farklilik
izlendi. Post-hoc analizlerde, normokalsemi grubunun SpO2
seviyesi hiperkalsemi (p=0,016) ve hipokalsemi (p=0,007)
grubundan anlamli derecede daha disiikti. Hiperkalsemi
grubunun GKS skoru normokalsemi grubundan anlamli
derecede (p=0,027) dustktii (Tablo 2).
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Yedi giinliik mortaliteye gore olgularin laboratuvar
sonuglart kargilagtirildi.  Iyonize kalsiyum (p=0,136) ve
diizeltilmis kalsiyum (p=0,294) seviyeleri agisindan anlamli
farklilik izlenmezken, yedi giin icerisinde kaybedilen
olgularin kalsiyum seviyeleri anlamli derecede daha dusiikti
(p=0,046). Ek olarak, kaybedilen olgularin laktat (p=0,009) ve
magnezyum seviyeleri (p=0,045) daha yiiksek, platelet sayis
(p=0,020), total protein (p=0,014) ve albimin (p=0,009)
seviyeleri daha diistiktii (Tablo 3).

Hastane sonlanimina gore olgularin iyonize kalsiyum
ve diger laboratuvar sonuglar1 karsilastirildi. Ancak hastane
sonlanimina gore iyonize kalsiyum, diizeltilmis kalsiyum ve
kalsiyum degerleri agisindan farklilik izlenmedi. Exitus olan
olgularmn tire (p=0,001), sodyum (p=0,010) ve magnezyum
(p=0,001) seviyesi daha yiiksek, total protein (p=0,043) ve
albimin (p<0,001) seviyesi daha disiiktii.

Yedi giin igerisinde kaybedilen hastalarda demografik,
klinik ve laboratuvar parametrelerinin belirleyiciligi ROC
analizleri ile degerlendirildi. GKS (p=0,015), laktat (p=0,009),
albtimin (p=0,012), SOFA (p<0,001), gSOFA (p=0,033), acil
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Table 2. Diizeltilmis kalsiyuma gore kalsiyum seviyeleri arasinda vital bulgular ve prognoz 6zelliklerinin

karsilastirilmas:
Hipokalsemi Normokalsemi Hiperkalsemi p degeri
Vital
Ates (0C) 36,8 £ 0,8 36,6 £ 0,6 36,7 £ 0,8 0,350
Nabiz (/dk) 99,4 + 23,0 102 £ 25 108 £ 28 0,383%
SKB (mmHg) 101 £ 27 106 £ 26 99,6 + 23,7 0,245%
DKB (mmHg) 57,7 £ 15,6 59,3 + 14,8 54,4 + 10,5 0,404 7
OAB (mmHg) 72,0 £ 17,9 75,2 £ 17,5 69,4 + 14,3 0,280
SpO2 (%) 94,5 + 3,1 92,6 + 5,4 95,5 + 3,1 0,007+
SS (/dk) 24,0 + 7,6 23,7 £ 6,9 22,7 7,2 0,802
GKS 12,4 + 3,8 12,7 + 3,3 10,2 + 5,3 0,031%
02 ihtiyact (+)* 44 (65,7) 108 (74,0) 10 (66,7) 0,43011+
Maske/nazal 02 28 (41,8) 78 (53,4) 2 (13,3) 0,007++
Mekanik ventilasyon 16 (23,9) 24 (16,4) 6 (40,0) 0,064t
NIMV 0 6 (4,1) 2 (13,3) 0,032+
Vazopresor ihtiyaci* 20 (29,8) 40 (27,4) 8 (53,3) 0,111+
Acil YBU kalis siiresi** 3(1-14) 3 (1-60) 3(1-14) 0,856ttt
Total YBU kalis siiresi** 6 (1-234) 6 (1-191) 7 (1-30) 0,744ttt
Hastane kalis siiresi** 12 (1-234) 12 (1-191) 14 (1-42) 0,978ttt
Acil YBU sonlanim1* 0,926%t
Exitus (+) 16 (23,9) 32 (21,9) 3 (20,0)
Exitus (-) 51 (76,1) 114 (78,1) 12 (80,0)
Hastane sonlanim1* 0,3867%T
Taburcu 27 (40,3) 65 (44,5) 4(26,7)
Exitus 40 (59,7) 81 (55,5) 11 (73,3)
Mortalite-28gtin* 0,1007
Evet 33 (49,3) 65 (44,5) 11 (73,3)
Hayir 34 (50,7) 81 (55,5) 4(26,7)
Mortalite-7 giin* 0,93717
Evet 18 (26,9) 36 (24,7) 4(26,7)
Hayir 49 (73,1) 110 (75,3) 11 (73,3)

*N (%), **Median (min-max), ***SKB; sistolik kan basinci, DKB; diyastolik kan basinci, OAB; ortalama arteryal basing, SpO2; oksijen satiirasyonu, SS; solunum sayisi,
GKS; Glasgow Koma Skalasi, NIMV; non- invaziv mekanik ventilasyon, YBU; yogun bakim iinitesi
tOne-Way ANOVA, t1Ki-kare testi, t1Kruskal Wallis testi
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Sekil 2. Yedi giinigerisinde kaybedilen hastalarda iyonize
kalsiyum ve diger parametrelerinin belirleyiciligi
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YUB kalis siiresi (p=0,027), total YBU kalis siiresi (p<0,001)
ve hastanede kalis siiresi (p<0,001) ilk yedi gtinlitk mortalitede
belirleyici idi. Ancak iyonize kalsiyumun tek bagina belirleyici
olmadigr (p=0,188) izlendi. Yedi giinliik mortalitede en
belirleyici parametreler ve iyonize kalsiyum seviyelerinin
ROC egrileri Sekil 2’te gosterilmistir.

ROC analizleri sonrasinda iyonize kalsiyum ve diger
belirteclerin tanisal performans: degerlendirildi. Iyonize
kalsiyum seviyesinin 0,96 mmol/Inin altinda olmas: yedi

giinlik mortalite igin %43,1 sensitivite, %76,4 spesifite
gostermekteydi (Tablo 4).

Hastane sonlanimi exitus olan hastalarda demografik,
klinik ve laboratuvar parametrelerinin belirleyiciligi ROC
analizleri ile degerlendirildi. Yas (p=0,003), GKS (p<0,001),
kalsiyum (p=0,010), albiimin (p<0,001), CRP (p=0,048),
prokalsitonin (p=0,046), SOFA (p<0,001), gSOFA (p<0,001),
total YBU kalig siiresi (p<0,001) ve hastanede kalis siiresi
(p<0,001) kaybedilen hastalarda belirleyici idi. Ancak iyonize

Table 3. Yedi giinliik mortaliteye gore olgularin laboratuvar 6zelliklerinin kargilastirilmasi

Ozellik Mortalite -7 giin Mortalite -7 giin p degeri

(+) (-)

(n=58) (n=170)

Ortalama + SD Ortalama + SD
Iyonize kalsiyum (mmol/L) 1,03 + 0,20 1,08 +0,20 0,136
Diizeltilmis kalsiyum (mg/dL) 9,08 £ 0,74 9,25 1,15 0,294+
Kalsiyum (mg/dL) 8,23 £ 0,93 8,57 £ 1,18 0,046+
Laktat (mmol/L)* 3,4 (0,4-18,0) 2,8 (0,5-18,0) 0,009
pH* 7,3 (6,9-7,5) 7,3 (6,8-7,5) 0,392+
HCO3 (mEq/L) 18,6 + 7,1 19,5 + 6,3 0,344+

WBC (10°/uL)* 13,0 (0,1-91,7) 14,8 (0,1-67,6) 0,722t
Notrofil sayist (10°/pL)* 10,7 (0,1-65,4) 12,8 (0,1-64,0) 0,592t
Hemoglobin (gr/dL) 11,5 + 3,0 11,2 + 2,6 0,604
Platelet sayis1 (10°/pL)* 171 (10-632) 236 (12-650) 0,020t
Glukoz (mg/dL)* 164 (43-700) 142 (58-700) 0,367tt
Ure (mg/dL)* 105 (27-345) 86,7 (16,1-345) 0,184t
Kreatinin (mg/dL)* 2,0 (0,5-6,9) 1,8 (0,2-9,7) 0,371t
GFR (mL/min/1.73 m2)* 34,3 (8,5-171) 33,0 (3,5-180) 0,382t
Sodyum (mEq/L) 136 + 10 135+ 8 0,502
Potasyum (mEq/L) 4,7 £ 1,1 4,6 £ 0,9 0,3547
Magnezyum (mEq/L) 2,1 £0,6 1,9+ 0,4 0,045%
Total protein (g/L) 58,8 +9,2 62,1 + 8,3 0,0147
Albumin (g/L) 29,5 + 6,5 32,0 £ 6,2 0,009
CRP (mg/dL)* 165 (5,5-463) 187 (5,6-463) 0,488tt
Prokalsitonin (ng/mL)* 3,1(0,1-253) 3,6 (0,1-252) 0,482t

*Median (min-max), *WBC; Beyaz kiire sayis1, GFR; glomeriiler filtrasyon hizi, CRP; C-reaktif protein

tBagimsiz gruplarda t testi, t+Mann Whitney U testi

Table 4. Yedi giin icerisinde kaybedilen olgularda iyonize kalsiyum ve diger parametrelerin tanisal performans:

Esik deger Sensitivite (%) Spesifite (%) PPD (%) NPD (%)
Yas (y11) >78 43,1 64,7 39,4 76,9
GKS <13 56,9 62,3 34,0 80,9
1y0nize kalsiyum (mmol/L) <0,96 43,1 76,4 38,5 79,8
Diizeltilmis kalsiyum (mg/dL) <8,45 25,8 90,0 46,9 78,1
Kalsiyum (mg/dL) <8,18 48,2 69,4 35,0 79,7
Laktat (mmol/L) >5 39,6 81,7 42,6 79,9
Albiimin (g/L) <30,2 56,9 62,3 34,0 80,9
CRP (mg/dL) <99,02 25,8 83,5 34,9 76,8
Prokalsitonin (ng/mL) <5,56 71,4 43,8 28,7 82,9
SOFA >5 62,0 71,1 42,4 84,6
qSOFA >1 63,7 54,7 32,5 81,6
Acil YBU kalis stiresi(giin) -<7 100,0 18,2 29,4 100,0
Total YBU kalis stiresi(giin) <7 100,0 56,4 43,9 100,0
Hastane kalig siiresi (giin) <7 100,0 92,3 81,7 100,0

*GKS; Glasgow Koma Skalasi, CRP; C-reaktif albiimin, YBU; yogun bakim initesi, SOFA; Ardisik Organ Yetmezligi Degerlendirme, qSOFA; Hizli Ardisik Organ

Yetmezligi Degerlendirme
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Table 5. Iyonize kalsiyum, diizletilmis kalsiyum ve
kalsiyum seviyelerinin demografik, klinik ve laboratuvar
bulgulariyla korelasyonu

Iyonize Diizeltilmis

kalsiyum kalsiyum

Rho/r Rho/r
Yas -0,011 0,061
Ates -0,091 -0,068
Nabiz 0,074 0,103
SKB 0,051 0,050
DKB 0,042 -0,005
OAB 0,055 0,026
SpO2 0,026 0,001
SS -0,027 -0,061
GKS -0,136* -0,053
Laktat* 0,057 -0,052
pH* -0,208** 0,010
HCO3 -0,038 0,164*
WBC* -0,016 0,049
Noétrofil sayisi* -0,017 0,030
Hemoglobin 0,107 0,090
Platelet sayis1* 0,086 0,109
Glukoz* 0,059 0,070
Ure* 0,148% 0,123
Kreatinin* 0,099 -0,006
GFR* -0,084 0,002
Sodyum 0,210** 0,188**
Potasyum 0,163** 0,051
Magnezyum 0,177** 0,146*
Total protein 0,116 0,041
Albumin 0,065 -0,054
CRP* -0,021 0,148*
Prokalsitonin* -0,052 -0,152%
SOFA 0,090 0,095
qSOFA 0,098 0,088
Acil YBU kalig siiresi** 0,049 0,028
Total YBU kalis siiresi** 0,101 0,054
Hastane kalig stiresi ** 0,118 -0,005

*p<0,05,%p<0,01, ***p<0,001

+SKB; sistolik kan basinci, DKB; diyastolik kan basinci, OAB; ortalama
arteryal basing, WBC; beyaz kiire sayisi, GFR; glomeriiler filtrasyon hizi, GKS;
Glasgow Koma Skalasi, CRP; C-reaktif albiimin, YBU; yogun bakim iinitesi,
SOFA; Ardisik Organ Yetmezligi Degerlendirme, qSOFA; Hizli Ardisik Organ
Yetmezligi Degerlendirme

tTKorelasyon analizlerinde Pearson ve Spearman testleri kullanild:

kalsiyumun tek bagina belirleyici olmadig1 (p=0,517) izlendi.
Hastane sonlanimi exitus olan olgularda en belirleyici
parametreler ve iyonize kalsiyum seviyelerinin ROC egrileri
Sekil 3’te gosterilmistir.

ROC analizleri sonrasinda iyonize kalsiyum ve diger
belirteglerin tanisal performansi degerlendirildi. Iyonize
kalsiyum seviyesinin 1,20 mmol/Inin {izerinde olmas:
mortaliteicin %27,2 sensitivite, %82,2 spesifite gostermekteydi.
Iyonize kalsiyum ve diizeltilmis kalsiyum seviyelerinin
demografik, klinik ve laboratuvar verileriyle korelasyonu
analiz edildi. Korelasyon analizlerinde, iyonize kalsiyum ile
GKS ve pH arasinda negatif yonde, iire, sodyum, potasyum ve
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magnezyum ile pozitif yonde korelasyon izlendi. Diizeltilmis
kalsiyum seviyeleri ile prokalsitonin negatif yonde, HCO3,
sodyum, magnezyum ve CRP pozitif yonde koreleydi (Tablo
5).

TARTISMA

Calismamizda, Acil Yogun Bakim Unitesine sepsis
nedeniyle kabul edilen hastalarda bagvuru aninda olgiilen
iyonize kalsiyum diizeylerinin yaygin olarak hipokalsemiye
isaret ettigi, ancak bu 6l¢iimiin mortalite ve prognoz tizerinde
tek bagina anlamli bir belirleyici olmadig1 gortilmistir. Bu
sonug, sepsis hastalarinda iyonize kalsiyum seviyelerinin
hastalik seyrini etkileyen karmasik metabolik siireglerin
yalnizca bir pargasi oldugunu gostermekte ve prognostik
degerlendirmede diger klinik parametrelerle birlikte ele
alinmasi gerekliligini ortaya koymaktadir. Ayrica, total
kalsiyum ol¢timlerine kiyasla iyonize kalsiyumun daha
guvenilir bir belirte¢ oldugu, ancak basvuru anindaki tek
bir ol¢timiin smnirli prognostik deger tasidigi sonucuna
ulagilmisti.  Bu nedenle, sepsis hastalarinda iyonize
kalsiyumun YBU siiresince dinamik takibinin ve daha
kapsamli analizlerin, hastalarin prognozunu degerlendirmede
daha yararli olabilecegi diistintilmektedir.

Sepsis tanili hastalarda iyonize kalsiyum disiikligiiniin
(hipokalsemi)  yayginligi,  sepsis  patofizyolojisinin
karmagsik metabolik bozukluklari arasinda 6nemli bir yer
tutmaktadir. Calismamizdaki yitksek hipokalsemi orani,
literatiirde yogun bakim hastalarinda bildirilen oranlarla
paralellik gostermektedir (11-15). Hipokalseminin varligs,
sepsis hastalarinin  klinik durumunu kétiilestirebilecek
etkenlerden  biri olarak  degerlendirilmekte; ancak
hipokalseminin nedenleri ve hastalik prognozu iizerindeki
dogrudan etkisi halen net degildir. Hiperkalsemi ise, sepsis
hastalarinda nadiren goriilmekte ve bu durum kalsiyum
metabolizmasindaki dengenin karmasikligini ve bireysel
farkliliklar1 yansitmaktadir (14).

Egi ve arknin (7) c¢aliymasinda, iyonize kalsiyum
seviyeleri YBU siiresince izlenmis ve hipokalsemi ile
hiperkalsemi insidanslar1 detayli olarak incelenmistir.
Kaybedilen hastalarda her iki durumun da daha sik oldugu,
minimum ve maksimum iyonize kalsiyum degerlerinin
sag kalanlara kiyasla daha diisiik ve yiiksek oldugu tespit
edilmistir. Bu veriler, YBUye kabul edilen hastalarda
kalsiyum metabolizmasindaki dalgalanmalarin prognostik
agidan onem tastyabilecegini gostermektedir. Ayrica, iyonize
kalsiyum seviyelerindeki degiskenligin mortalite tizerindeki
etkisini ortaya koyacak genis ve uzun donemli arastirmalarin
gerekliligi vurgulanmaktadir.

Total kalsiyum 6l¢timleri, albiimin ve diger plazma protein
seviyelerinden etkilenerek yanlis sonuglar dogurabilir. Bu
nedenle, iyonize kalsiyumun daha dogru ve giivenilir bir
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biyokimyasal belirte¢ oldugu bilinmektedir (16-18). Slomp
ve ark’nin (16) calismasinda, albiimine gore diizeltilmis
kalsiyumun iyonize kalsiyuma kiyasla hiperkalsemi ve
hipokalsemi tanilarinda farkli sonuglar verdigi, bazi
durumlarda diizeltilmis kalsiyumun anormal durumlari
gizleyebilecegi belirtilmistir. Kritik hastalarda klinik karar
siireclerinde  iyonize kalsiyum ol¢timlerinin  oncelikli
kullanilmasi 6nerilmektedir.

Fei ve arknin (19) c¢aliymasinda, sepsis nedeniyle
YBU’ye kabul edilen hastalarda hipokalsemisi olanlarin
mortalitesinin yiiksek oldugu, serum kalsiyum diizeyleri
ile prokalsitonin ve APACHE II skorlar1 arasinda negatif
korelasyon bulundugu rapor edilmistir. Bu ¢alismada, serum
kalsiyumun mortaliteyi 6ngormede belirli bir esik deger
altinda (%52,5 sensitivite, %82,9 spesifite) anlamli oldugu ifade
edilmistir. Ancak, iyonize kalsiyum yerine diizeltilmis total
kalsiyum kullanilmistir. Bizim bulgularimizda ise diizeltilmis
total kalsiyumun mortaliteyi tek basina 6ngormede yeterli
olmadig}, ancak prokalsitonin ile negatif korelasyon gosterdigi
tespit edilmistir. Bu sonug, kalsiyum metabolizmasinin
sepsis hastalarinda bir¢ok faktorle karmagik etkilesim icinde
oldugunu desteklemektedir.

Calismamiz bazi smirliliklar icermektedir. Oncelikle, tek
merkezli ve retrospektif olarak tasarlanmistir. Ayrica, yalnizca
bagvuru anindaki iyonize kalsiyum degerleri degerlendirilmis
olup, YBU siirecinde kalsiyum diizeylerindeki degisiklikler
izlenememistir. Bu durum, tedavi etkileri ve hastalik
seyrindeki dinamik degisikliklerin prognostik etkilerinin
degerlendirilmesini kisitlamugtir. Orneklem bityiikliigiimiiziin
sinirll  olmasi, ozellikle mortalite analizlerinde anlamh
sonuglara ulasmay1 giiglestirmistir. Ayrica, sadece sepsis
hastalarinin dahil edilmesi farkli patofizyolojilere sahip diger
YBU hastalariyla karsilagtirmayi sinirlandirmis ve sonuglarin
genellenebilirligini azaltmustir.

Sonug olarak, sepsis nedeniyle YBUye kabul edilen
hastalarda hipokalseminin yaygin bir metabolik bozukluk
oldugu ve iyonize kalsiyum 6l¢timlerinin total kalsiyuma gore
daha dogru degerlendirme sagladigi belirlenmistir. Ancak
bagvuru anindaki iyonize kalsiyum seviyesinin mortaliteyi
ongormede tek bagna yeterli olmadigi gozlenmistir. Bu
nedenle, hastalarin daha iyi degerlendirilmesi ve tedavi
stratejilerinin gelistirilmesi icin, iyonize kalsiyumun YBU
siiresince dinamik takibine dayanan, genis kapsamli ve
prospektif arastirmalara ihtiyag vardir.

SONUC VE ONERILER

Calismamizda sepsis hastalarinda iyonize kalsiyum
seviyesi degerlendiren sinirli sayidaki ¢alismalardan biriydi.
Bulgularimiz sepsis nedeniyle acil YBU’ye kabul edilen
olgularda hipokalsemi sikliginin oldukga ytiksek olduguna,
diizeltilmis kalsiyuma gore hipokalsemi sikliginin iyonize
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kalsiyuma gore yapilan siniflandirmadan 6nemli farkliliklar
gosterdigine isaret etmekteydi. Hipokalsemi sikliginin yiiksek
olmasina ragmen, sepsis hastalarinda prognoz ftzerinde
bagvuru iyonize kalsiyum seviyesi veya hipokalsemi varliginin
belirleyici olmadig: goriildii. Benzer sekilde, iyonize kalsiyum
seviyeleri ayni zamanda sepsis siddeti ile iliskili degildi.
YBU hastalarinda sepsis prognozunun degerlendirilmesi
icin kullanilan ¢ok sayida yontem bulunmaktadir. Ancak
iyonize kalsiyum tek bagina bu yontemler igerisinde dikkate
alinmamalidir. Bununla birlikte, kalsiyum dongtstiniin
degerlendirilmesi i¢in iyonize formlarin olgiilmesi daha
dogru sonuglar verebilir.

Hipokalsemi sikliginin yiiksek olmasina ragmen, YBU
hastalarinda hipokalseminin prognoz tzerinde belirleyici
olmamasi, sepsis patogenezinde hala tam olarak bilinmeyen
yonlerin olduguna isaret etmektedir. Gelecekte yapilacak
daha fazla sayida hastay1 iceren, ¢ok merkezli, prospektif,
sadece bagvuru degerleri degil siireg igerisindeki degisimlerin
de degerlendirilecegi caliymalarla sepsis-kalsiyum iliskisi
daha giivenilir bir sekilde aydinlatilabilecektir.

Etik Kurul: Calismamiz Universite Tip Fakiiltesi {lag ve Tibbi Cihaz Dist
Aragtirmalar Etik Kurulu tarafindan 16.09.2022 tarih ve 2022/3985 no'lu
karari ile onaylanmustir.

Cikar Catigmasi: Calismada herhangi bir ¢ikar ¢atigmasi yoktur.

Finansal Cikar Catigmasi: Calismada herhangi bir finansal ¢ikar catismast
yoktur.

Sorumlu Yazar: Ahmet Cak, Ahlat Devlet Hastanesi, Acil, Bitlis,
Tarkiye

e-mail: drahmetcak42@hotmail.com
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OZET

Amag: Anaplastik tiroid karsinomu en agresif tiroid malignitelerinden biridir ve %1-5 oraninda goériliir.
Multimodal tedaviye ragmen prognozu kotidir ve ortalama sag kalim siiresi alti aydir. Birgok hasta
postoperatif takip siirecinde taburcu edilemeden kaybedilmektedir.

Gereg ve Yontem: Bu retrospektif caligmada, son 20 yilda (2004-2024) Necmettin Erbakan Universitesi Tip
Fakiiltesi'nde cerrahi tedavi gormiis ve anaplastik tiroid karsinomu tanisi almig 13 hastanin demografik
verileri, timor o6zellikleri, tedavi yontemleri ve sag kalim sonuglar1 degerlendirilmistir.

Bulgular: Hastalarin ortalama yas1 77,23 yil (69-89) ve erkek-kadin orani 7:6 idi. Ortanca sag kalim siiresi
140 giindi (10-700). Yas ve sag kalim siiresi arasinda korelasyon saptanmadi (p=0,26). Evre 4B ve evre
4C hastalar1 arasinda sag kalimda anlamli bir fark yoktu(p=0,45). Kemoterapi veya radyoterapi goren
hastalarin sag kalim siireleri, gormeyenlere kiyasla 6nemli 6l¢iide daha uzundu (p=0,017).

Sonug: Anaplastik tiroid karsinomu, tedavi segeneklerinin sinirlilig1 nedeniyle prognozu zayif bir malignite
olmaya devam etmektedir. Cerrahi 6nceki yillarda 6ne ¢ikarken, son yillarda kemoterapi, radyoterapi ve
imminoterapinin daha yayginlastig1 gozlenmistir. Daha etkili tedavi stratejileri belirlemek i¢in BRAF
mutasyonu ve immiinoterapi denemeleri de dahil, daha biiyitk kohortlar ve molekiiler analizler iceren
¢aligmalara ihtiyag vardir.

Anahtar Kelimeler: Anaplastik tiroid karsinomu, tiroidektomi, tiroid kanseri tedavisi
ABSTRACT

Aim: Anaplastic thyroid carcinoma is one of the most aggressive forms of thyroid malignancies, accounting
for 1-5% of thyroid cancers. Despite multimodal treatment approaches, prognosis remains poor, with a
median survival of approximately six months. Many patients die during postoperative follow-up before
discharge, after the initial surgical treatment.

Materials and Methods: This retrospective study analyzed 13 patients diagnosed with anaplastic thyroid
carcinoma who underwent surgical treatment at Necmettin Erbakan University Faculty of Medicine over
the past 20 years (2004-2024). Patient demographics, tumor characteristics, treatment modalities, and
survival outcomes were evaluated.

Results: Mean age was 77.23 years (69-89), male-to-female ratio was 7:6. Median survival time was 140
days (10-700), with no significant difference by gender (p=0.595), age (p=0.26), or cancer stage (4B vs 4C,
p=0.45). Patients who received chemotherapy or radiotherapy had significantly longer survival compared
to non-recipients (p=0.017).

Conclusion: Anaplastic thyroid carcinoma remains a highly aggressive malignancy with limited treatment
options and poor survival. Although chemotherapy and radiotherapy show promise, small sample size
limits definitive conclusions. Surgical therapy dominated earlier cases, while recent approaches favor
combined regimens including immunotherapy. Future studies with larger cohorts and molecular analyses,
including BRAF mutation and immunotherapy trials, are needed to refine treatment strategies.
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INTRODUCTION

Anaplastic thyroid carcinoma (ATC) is the most
aggressive and high-mortality type among all thyroid cancers.
It constitutes approximately 1-5% of thyroid cancers and
usually appears in older age. A rapidly growing neck mass,
difficulty swallowing, hoarseness, and difficulty breathing
are the most common presenting symptoms(1). ATC, unlike
differentiated thyroid cancers (papillary and follicular),
originates from anaplastic follicular epithelial cells and shows
rapid progression. In the majority of cases, the disease is
already locally advanced or has metastasized at the time of
diagnosis. Diagnosis is usually made through fine needle
aspiration biopsy; however, in some cases, evaluation of
morphological and immunohistochemical findings may be
necessary for a definitive diagnosis(1). Available treatments
are scarce, and a multimodal approach involving surgery,
radiation therapy, and chemotherapy is commonly employed.
However, due to the aggressive nature of ATC, treatment
outcomes are generally not promising. In this type of cancer,
which requires a multidisciplinary approach, early diagnosis
and rapid treatment planning are of vital importance(2).

In conclusion, ATC is a rare but poorly prognosed type
of thyroid cancer. In the literature, it has been reported that
the survival durations of patients with ATC are generally
short, with an average survival time of around 6 months (3).
Therefore, more research is needed to develop more effective
methods for the diagnosis and treatment of ATC.

MATERIALS AND METHODS

This study presents a retrospective evaluation of anaplastic
thyroid carcinoma (ATC) cases managed surgically at the
General Surgery Department of Necmettin Erbakan University
Faculty of Medicine over a 20-year period (2004-2024). A
total of 13 patient files were reviewed to assess clinical and
demographic characteristics, diagnostic tools, tumor stage,
treatment modalities, and survival rates. Data were sourced
from the hospitals digital medical record system (HBYS),
including surgical notes, pathology reports, and follow-up
documentation. Patient variables such as age, sex, presenting
symptoms, diagnostic approaches (e.g., FNAB and imaging),
tumor dimensions, metastatic status, surgical margins, and
adjuvant treatments were recorded. All procedures adhered
to ethical standards and patient confidentiality was preserved.
Statistical analyses were performed using SPSS and Microsoft
Excel, employing descriptive measures such as means,
standard deviations, and percentages. Patients included had
confirmed ATC diagnoses and received surgical intervention;
those with incomplete data or different histopathological
diagnoses were excluded. The aim was to enhance existing
literature by providing detailed insight into the clinical and
surgical management of ATC in our institution.
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RESULTS

Following the retrospective analysis, data from 13 patients
were retrieved. Among them, 7 were male and 6 were female.
The mean age across all cases was 77.23 years, with a range
from 69 to 89. Female patients had an average age of 76.86
years, while males averaged 77.67 years, showing no significant
difference (p= 0.84). 3 cases had hypertension at the time of
surgery, 2 cases had hypertension and type 2 diabetes, and 1
case had asthma. 7 cases had no known comorbidities. The
comorbidity statuses of female and male cases were similar
(p=0.203).

Survival times were calculated from the day of the
operation when they were diagnosed with anaplastic thyroid
cancer histopathologically to the day the cases exited. The
median survival time was 140 days (10-700). The survival
times between female and male cases were similar (male:
167.14, female: 108.67, p: 0.595). There was no significant
relationship between the ages of the cases and their survival
durations (correlation coefficient: -0.33, p: 0.26). 10 cases were
stage 4B, and 3 cases were stage 4C. There was no difference
in average survival times between the stage 4B and 4C groups.
(4B: 151.3 days, 4C: 103 days, p: 0.45)

The first case involved a 69-year-old man who underwent
surgery for a neck mass. Histopathological evaluation
confirmed the diagnosis of anaplastic carcinoma. The tumor,
measuring 4.5 by 4 cm, was situated in the left thyroid lobe.
Capsule invasion and extrathyroidal invasion were present.
The disease stage was evaluated as 4B. The patient had no
known comorbidities. After the operation, she received 3
cycles of cisplatin+etoposide chemotherapy. Due to regrowth
of the mass and associated pressure effects, a debulking surgery
was carried out four months after the first intervention. In the
6th month, a debulking and tracheostomy procedure were
performed again. Later, the patient underwent debulking
surgery two more times at approximately one-month intervals,
but due to tracheal invasion and respiratory problems, he
passed away 222 days after the first operation.

Case 2 was an 82-year-old woman. The histopathological
examination of the patient operated on due to thyroid cancer
was reported as anaplastic carcinoma. The tumor was located
in both lobes and had a largest diameter of 4.2 cm. Capsule
invasion and extrathyroidal invasion were present. The disease
stage was evaluated as 4B. Around six weeks after the initial
surgery, the patient developed a recurrent neck mass exerting
compressive effect. A simultaneous debulking procedure and
tracheostomy were carried out. Unfortunately, the patient
passed away on postoperative day two, corresponding to the
53rd day after the first surgery.

Case 3 was an 84-year-old male. The patient, who
underwent Fine Needle Aspiration Biopsy (FNAB) due to
a thyroid nodule, was initially reported as benign in the
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cytological examination. However, anaplastic thyroid cancer
was detected in the paraffin block examination of the total
thyroidectomy material. The tumor size was 7.5x6.5 cm. There
was extrathyroidal invasion. The disease stage was evaluated
as 4B. The patient had a known history of hypertension. Due
to compressive symptoms, a second surgical intervention
involving debulking was carried out one month following the
initial procedure. The patient passed away three days after the
second surgery.

Case 4 involved a 75-year-old female patient who
underwent total thyroidectomy following a preoperative
FNAB that indicated a possible follicular neoplasm. The
histopathological diagnosis after the operation was reported
as anaplastic thyroid carcinoma. The tumor, measuring 5x2.5
cm, showed extrathyroidal extension. Stage 4B was diagnosed.
The patient, who had hypertension, was advised to begin
chemotherapy after surgery based on pathology findings, but
she opted out of treatment during the planning phase. Later,
the patient, who attended outpatient clinic follow-ups, was
lost 246 days after the operation.

Case 5 was a 69-year-old male. He was taken for surgery
based on a preoperative diagnosis of papillary thyroid cancer.
During the operation, a mass with an irregular appearance
invading the carotid artery and trachea was observed,
leading to the consideration of anaplastic thyroid cancer and
subsequent debulking surgery. Histopathological analysis
of the resected tissue confirmed the diagnosis of anaplastic
thyroid carcinoma. In the patient who underwent systemic
screening after the diagnosis, PET-CT revealed both lungs,
the liver, inguinal lymph nodes, and multiple bone metastases.
The patient was classified as stage 4C. The patient, who was
started on adriamycin treatment by medical oncology, was
lost 120 days after the operation.

Case 6 was an 82-year-old woman. The patient underwent
surgery based on a preliminary diagnosis of anaplastic thyroid
carcinoma, during which both debulking and tracheostomy
were carried out simultaneously. In the patient's preoperative
systemic scan, multiple metastases were present in the lungs.
The patient was classified as stage 4C. The patient, who
remained on mechanical ventilation in the postoperative ICU,
died on the tenth day following surgery.

Case 7 involved an 82-year-old male. He had undergone
total thyroidectomy and right lateral neck lymph node
dissection three years earlier for papillary thyroid carcinoma.
Recently, bilateral vocal cord paralysis had developed,
necessitating a tracheostomy. During the procedure,
suspicious tissue observed in the thyroid bed was excised as
a potential recurrence. Histopathology confirmed anaplastic
thyroid carcinoma. The patient died on the tenth postoperative
day.

Case 8 was a 70-year-old male. The patient, who was taken
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for surgery with a pre-diagnosis of thyroid cancer and planned
to undergo total thyroidectomy and right lateral neck lymph
node dissection, was found to have an irregularly appearing
mass highly invasive to the surrounding muscle tissues in
the thyroid bed and right lateral neck region during the
operation. Considering the possibility of anaplastic cancer,
isthmectomy was performed to prevent the development of
respiratory obstruction. The histopathological examination of
the resection resulted in anaplastic thyroid cancer. The patient
passed away at home 22 days after the operation while in the
examination stage for medical oncological treatment.

Case 9 involved a 75-year-old man who underwent
surgery with a preliminary diagnosis of thyroid cancer.
Intraoperatively, a mass was identified that occupied the
entire right lobe and had infiltrated the trachea, esophagus,
and recurrent laryngeal nerve. It was considered inoperable
in its current state. A right subtotal hemithyroidectomy
was performed for the palliation of the mass compression.
The postoperative histopathological diagnosis came back as
anaplastic thyroid carcinoma. The tumor size was 6.5x3.5
cm. Taxane+carboplatin chemotherapy was administered.
Additionally, due to the presence of a macroscopic tumor
load in the invaded tissues, the patient received 68 Gy to
the thyroid and 60 Gy to the neck, totaling 23 fractions of
radiotherapy. Later, the patient discontinued treatment at
her own request. The patient, who attended outpatient clinic
check-ups at infrequent intervals, passed away at home 700
days after the operation.

Case 10 refers to an 83-year-old female who initially
presented with multinodular  goiter and cervical
lymphadenopathies. Although the Fine Needle Aspiration
Biopsy (FNAB) yielded nondiagnostic results, imaging
studies showed multiple lymph nodes with suspicious
malignant features. Additionally, a lateral neck thyroglobulin
washout test was positive. These findings led to a diagnosis
of thyroid cancer, and the patient subsequently underwent
total thyroidectomy with bilateral lateral neck dissection.
Histopathological evaluation confirmed a 6.5 x 5.5 cm
anaplastic thyroid carcinoma in the right lobe. During the
early postoperative phase, she developed cervical swelling and
respiratory distress and ultimately died 40 days after surgery
due to respiratory failure in the intensive care unit.

Case 11 involved a 74-year-old female who presented with
cervical swelling and compressive symptoms. FNAB of the
thyroid nodule indicated a suspicion of malignancy. Given
the detection of metastatic lesions in the lungs and brain, total
thyroidectomy was performed with a presumptive diagnosis
of thyroid carcinoma. As a result of the histopathological
examination, it was interpreted as anaplastic thyroid
carcinoma measuring 4.5x4 cm. Due to distant metastases,
it was evaluated as stage 4C. The patient who received
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Table 1. Case Characteristics and Treatment Overview
Age Gender Stage Survival (Day) Adjuvant chemotherapy | Radiotherapy
Case 1 69 M 4B 222 Cisplatin + Etoposide
Case 2 82 F 4B 53
Case 3 84 M 4B 33
Case 4 75 F 4B 246
Case 5 69 M 4C 120
Case 6 82 F 4C 10
Case 7 82 M 4B 10
Case 8 70 M 4B 22
Case 9 75 M 4B 700 Taxane + Carboplatin +
Case 10 83 F 4B 40
Case 11 74 F 4C 179 Taxane + Carboplatin
Case 12 89 M 4B 63
Case 13 70 F 4B 124

taxane+carboplatin chemotherapy passed away at home on
the 179th postoperative day.

Case 12 involved an 89-year-old male who underwent
total thyroidectomy based on an initial clinical impression
of thyroid cancer. Histopathological analysis confirmed
anaplastic thyroid carcinoma, and the patient began
radiotherapy. Despite treatment, he passed away 63 days
postoperatively due to complications.

Case 13 involved a 70-year-old female patient who
had previously undergone surgery for medullary thyroid
carcinoma at another medical center three months earlier.
She presented with a recurrent cervical mass, for which a
debulking procedure was performed. Histopathological
analysis revealed anaplastic thyroid carcinoma arising from
malignant dedifferentiation of a pre-existing differentiated
epithelial tumor. Chemotherapy was initiated under the
care of the medical oncology team. However, she died 124
days after surgery due to respiratory complications in the
emergency department.

The age, gender, survival duration, and non-surgical
adjunctive treatment statuses of all cases are summarized in
the table (Table 1).

DISCUSSION

Anaplastic thyroid carcinoma (ATC) is the rarest but
most aggressive form among thyroid cancers. Although it
constitutes 1-2% of thyroid cancers, it is responsible for 50%
of deaths related to thyroid cancer. The average age of the
patients is 71, and the incidence is approximately 1-2 per
million annually (4,5).

This retrospective analysis evaluated the clinical profiles,
therapeutic strategies, and survival times of 13 patients
diagnosed with ATC. The mean patient age was 77.23 years,
aligning with prior literature that highlights the predominance
of advanced age. Regarding gender, the distribution between
males and females showed no statistically significant
difference, a finding consistent with several previous reports,
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although some studies have noted a male predominance(6).

When looking at treatment approaches, surgical
intervention has been applied to all patients, and additionally,
adjuvant treatments such as chemotherapy and radiotherapy
have been used in some patients. Survival outcomes differed
significantly between patients who underwent chemotherapy
or radiotherapy and those who did not receive these
treatments. (average survival 72 days - 367 days, p=0.017) This
duration may indicate that chemotherapy and radiotherapy
have a significant impact on survival, or it could be due to
cases that were exposed to early death during the examination
and preparation phase after surgery and did not have time to
receive chemoradiotherapy, resulting in a higher outcome in
favor of chemotherapy and radiotherapy. The small number
of cases also makes it difficult for us to provide an objective
interpretation on this matter. In our study, there was also
no difference in survival between stage 4B and stage 4C
patients.Although it is anticipated that patients with stage 4C
disease and systemic metastases would have poorer survival
outcomes, we attribute our findings to the limited number
of cases analyzed. Studies with larger cohorts may yield
alternative results. In anaplastic thyroid carcinoma, the most
influential factor for improving survival has been identified
as achieving total tumor resection, regardless of the use of
adjunctive chemotherapy or radiotherapy(7).

In the treatment of anaplastic thyroid cancer, despite
the use of different methods together, 80% of patients are
lost within 1 year following the diagnosis(8). Additionally,
patients who are lost before 3 months are classified as “early
death" (9). When the survival durations were examined,
the average survival duration was determined to be 133.69
days. This duration is consistent with the reported 5-month
median survival time in the literature (10). Early death was
observed in 7 cases (53%), and the rate observed in our cases
is consistent with the literature (60%) (9). Of the 7 cases of
early death, 6 were patients over the age of 80. A 70-year-old
patient who experienced early death was also unresectable, so
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RO or R1 resection could not be performed, and R2 resection
was done with gross tumor tissue left behind. It is thought that
advanced age and incomplete resection are factors in the early
death.

In the treatment of ATC, there are various approaches such
as surgery, radiotherapy, chemotherapy, targeted therapies,
and immunotherapy. It is known that radical surgical excision
contributes to overall survival on average, but surgery has
limited applicability due to the rapid progression of the tumor
(11). Radiotherapy is used to achieve local control, while
chemotherapy is often administered in combination with
radiotherapy(12). Targeted therapies are also used in cases
with positive BRAF mutations(13).

This study is limited by its retrospective nature and
the relatively small patient cohort. Additionally, our study
is single-centered, and difficulties were encountered in
accessing records for some cases. In many older cases, due
to the technical limitations of the time, there are no records
indicating that certain immunohistopathological (BRAF)
examinations were conducted. However, due to the rarity
of ATC, such studies make significant contributions to the
literature. Additionally, all the cases in the study reflect the
Turkish patient population and, being a single-center study,
it involves a standardized surgical procedure. In the future,
conducting prospective studies with larger patient populations
will help in the development of treatment and management
strategies for ATC.

CONCLUSIONS

Considering the aggressive nature of ATC and the limited
treatment options, although combined multidisciplinary
treatment approaches are available, treatment success and
survival rates remain quite low. The presence of BRAF
mutation in treatment and immunotherapy studies may
yield promising results in treatment. There is a need for more
comprehensive research to develop new treatment strategies
and enhance the effectiveness of existing treatments.
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Device Ethics Committee (Date: 20.12.2024, No: 2024/5386).
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OZET

Amag: Ayak bilegi-brakial indeksi (ABI) periferik arter hastalig1 tanisinin ve genel aterosklerozun bir
gostergesi olarak hizmet eder. Framingham risk skoru (FRS) ise 10 yillik kardiyovaskiiler hastalik riskini
degerlendirmek i¢in kullanilan onaylanmis 6l¢timler arasinda yer almaktadir. Bu ¢alismada aile hekimligi
poliklinigimize periyodik saglik muayenesi i¢in basvuran bireylerde ABI ve FRS birlikte degerlendirilmesi
amaglanmigtir.

Yontemler: Bu ¢alisma 25.06.2013 ile 25.06.2016 tarihleri arasinda, herhangi bir amagla Aile Hekimligi
Poliklinigine basvuran, yasi 18 ve tizeri 580 hastanin dosyalari geriye doniik sekilde incelenerek
gerceklestirildi. FRS hesaplanirken hem LDL-kolesterol diizeyi hem de total kolesterol degerleri kullanilarak
iki farkli sonug¢ bulunmugtur ve bu sonuglar ile FRS1 (LDL tabanli) ve FRS2 (total kolesterol tabanli) olarak
iki farkls risk faktorii olusturulmustur. ABI ortalama bacak sistolik tansiyonunun kol sistolik tansiyonuna
boliinmesi ile hesaplandi.

Bulgular: Galigmamiza alinan 580 kiginin %58,3'ii (n=338) kadin, %41,7 'si (n=242) erkekti. ABI ile FRS1
ve FRS2 degerleri arasinda istatistiki olarak anlamli bir iliski gozlendi (p<0,001, p<0,001).

Sonug: Bu ¢aligmanin sonuglari, ABI skorunun FRS ile beraber iilkemizde birinci basamakta periyodik
saglik muayeneleri kapsaminda kardiyovaskiiler riskin degerlendirmesinde maliyet etkin ve etkili bir
belirteg olarak kullanilabilecegini gostermistir.

Anahtar Kelimeler: Aile hekimligi, ayak bilegi-brakial indeksi, framingham risk skoru, kardiyovaskiiler
hastaliklar, retrospektif ¢aligmalar.

ABSTRACT

Objective: The Ankle-Brachial Index (ABI) serves as an indicator for the diagnosis of peripheral arterial
disease and general atherosclerosis. Framingham risk score (FRS) is among the validated measures used to
evaluate 10-year cardiovascular risk. This study aimed to assess the ABI and FRS in patients who presented
to our outpatient clinic for periodic health examinations.

Methods: This retrospective study examined the medical files of 580 patients aged =18 who presented
to the Family Medicine outpatient clinic between June 25, 2013, and June 25, 2016, for any reason. Two
distinct FRS values, FRS1 (LDL-based) and FRS2 (total cholesterol-based), were generated by utilizing
both LDL cholesterol and total cholesterol levels. The ABI was calculated as the ratio of ankle systolic
blood pressure to brachial systolic blood pressure.

Results: Of the 580 patients, 58.3% (n=338) were female, and 41.7% (n=242) were male. Patients with lower
ABI values had significantly higher FRS1 and FRS2 scores (p:0.002 and p<0.001).

Conclusion: The findings of this study demonstrated that the ABI together with FRS may be used as a
cost-effective and useful indicator for evaluating cardiovascular risk during periodic health examinations
in primary care in our country.

Key words: Family Practice, Ankle-Brachial Index, Framingham risk score, Cardiovascular diseases,
Retrospective studies.
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INTRODUCTION

Periodic health examinations consist of screening of
healthy individuals at certain intervals according to gender,
age and risk groups using a set of standard procedures
such as interview, physical examination, laboratory tests,
immunization programs (1). Coronary artery disease (CAD)
represents the primary contributing factor to mortality
and morbidity on a global scale, including in our country,
CAD remains the foremost cause of death (2-4). Peripheral
arterial disease (PAD) has been identified as one of the
strongest determinants of severe cardiovascular outcomes
and cardiovascular-related mortality. These conditions occur
due to narrowing or obstruction of the abdominal aorta and
its distal arterial branches beyond the aortic bifurcation as a
result of progressive atherosclerosis (5). The ankle-brachial
index (ABI), obtained by the measurement of ankle systolic
pressure as a proportion to systolic pressure, represents
a rapid and straightforward diagnostic measure. For a
considerable duration, it has been utilized in the domain of
vascular practice for the purpose of confirming diagnoses
and evaluating the severity of peripheral arterial disease in
the lower extremities. Additionally, ABI serves as an indicator
of general atherosclerosis (6,7). A multitude of studies have
demonstrated an association between an abnormal ankle-
brachial index (ABI) and heightened cardiovascular mortality
and morbidity, with a range of values proposed to quantify the
associated risk (8,9). ABI serves as a non-invasive screening
instrument for the population, demonstrating 95% sensitivity
and 99% specificity for PAH diagnosed by angiography (10).

The FRS (Framingham Risk Score) is a widely utilised
model that was developed to estimate the 10-year risk of
major cardiovascular events, including myocardial infarction,
stroke, and coronary death, in individuals aged 30-74 years.
The model incorporates a range of risk factors, including age,
gender, cholesterol levels, systolic blood pressure, smoking
status, antihypertensive treatment, and diabetes (11).

The FRS and ABI assess cardiovascular risk from different
perspectives; therefore, their combined use provides a more
comprehensive risk assessment. The extant literature suggests
that the combined use of these two methods enhances the
predictive power for cardiovascular events (8).

The present study aims to evaluate the effectiveness of the
combined use of FRS and ABI in a different demographic
structure. Furthermore, it seeks to contribute to preventive
health services by examining the applicability of this
integrated approach in family medicine practice and periodic
health examinations.

MATERIAL AND METHODS
Research  Design, Study Setting,
Methodology

and Sampling
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The present study was designed as a retrospective cross-
sectional analytical study. Ethical clearance (approval number
2016/648) was procured from the Non-Invasive Research
Ethics Committee of Necmettin Erbakan University's
Meram Medical Faculty before the study’s initiation. This
study was conducted by retrospectively examining the files
of 720 patients aged 18 years and older who attended the
Family Medicine outpatient clinic between 25.06.2013 and
25.06.2016 for any reason. In our family medicine outpatient
clinic, all patients who routinely underwent periodic health
examination were measured for waist circumference, height,
weight, neck circumference, brachial and ankle systolic blood
pressures, fasting blood glucose (FBG), lipid panel, whole
blood count, full urine analysis. Blood samples were collected
from patients who attended our clinic for periodic health
examinations in the early morning hours and after fasting for
a minimum of eight hours. The patient files contained records
of the person's age, sex, occupation, education, marital status,
illnesses, and smoking status. With regard to the evaluation of
diabetes, the following criteria were meticulously examined
and documented: the existence of a diagnosed diabetes in
the patient, the documented utilisation of oral antidiabetic
medication or insulin, and the diagnostic criteria for diabetes
during the study period. With regard to smoking, individuals
who currently smoke or have ceased smoking within the past
12 months were classified as "smokers,” while those who have
not smoked for more than 12 months were classified as "non-
smokers.” The minimum required sample size was calculated
using the infinite population formula, assuming a 95%
confidence level (Z = 1.96), a 5% margin of error (d = 0.05),
and a population proportion of 0.5 (p = 0.5). Based on these
parameters, the calculated sample size was 385 participants.
Records with incomplete data were excluded from the study.
The files of 580 eligible patients were examined (580/720). A
post-hoc power analysis was performed using the G*Power
program to evaluate the statistical power of the study.
Assuming a medium effect size (d = 0.5) and a significance
level of a = 0.05, the obtained power value was %48 (0.48).
ABI, FRSI and FRS2 values of the patients were computed
automatically and recorded in the electronic database.
Ankle-Brachial Index (ABI)

This ratio is derived by dividing the systolic pressure at
the ankle by the systolic pressure in the brachial artery (6).
ABI measurements were performed by a single trained and
experienced healthcare professional in accordance with
international guidelines, thereby eliminating inter-observer
variability. Each measurement was conducted once per
participant, and no repeated assessments were performed. Asa
result, intra-observer reliability could not be evaluated. Before
the measurements were taken, the patient rested in the supine
position for at least five minutes. Systolic blood pressure was
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measured in both brachial arteries and at each ankle using
an oscillometric device (Omron M2). The higher of the two
systolic pressures obtained from the brachial arteries was used
as the basis; for the ankle, the highest systolic pressure for each
extremity was used. The ABI was calculated separately for
each leg using the formula (ankle systolic pressure/brachial
systolic pressure), and the lowest value was used for the
diagnostic evaluation. In our study, the ABI cut-oft point for
identifying risk of peripheral artery disease (PAD) was set at
<0.97, as indicated in previous studies (12). ABI<0.97 shows
peripheral artery disease (PAD) and ABI>0.97 is considered
normal (13).

Framingham Risk Score (FRS)

Framingham Risk Scores are calculated using an Excel-
based algorithm. The risk calculation is based on the ATP III
guidelines developed by the National Cholesterol Education
Program (NCEP) and estimates the 10-year risk of coronary
heart disease (CHD) based on variables such as age, gender,
systolic blood pressure, HDL cholesterol, total cholesterol or
LDL cholesterol, smoking status, and diabetes status. Since this
algorithm allows for the use of both total cholesterol and LDL
cholesterol, two separate scores (FRS1 (LDL-C-based) and
FRS2 (total cholesterol-based)) were calculated and analyzed
separately in the study. These scores indicate the 10-year risk
of developing CHD. FRS results are categorized as low risk
(<10%), moderate risk (10-19%), and high risk (=20%) (14).
Anthropometric Measurements

Height and weight data for the participants included in the
study were retrieved from their medical records. Body-mass
indexes (BMI) were calculated using these values. BMI was
calculated using the “Weight (kg) / Length (m)2” formula.
BMI classifications were as follows: low weight (<18.5 kg/
m?), normal weight (18.5-24.9 kg/m?), overweight (25-29.9
kg/m?), and obese (=30 kg/m?) (15). Based on the World
Health Organization's (WHO) classification, individuals with
a BMI>30 were classified as obese and those with a BMI<30
were classified as non-obese.

Statistical analysis

The statistical analyses in this article were performed using
the SPSS for Windows v20.0 software package. Frequencies,
means, standard deviations, medians, odds ratios and min-
max values were calculated. The variables were investigated
using visual and analytical methods (Kolmogorov-Smirnov
and Shapiro-WilKs test) to determine whether or not they are
normally distributed. Chi-square test was used to evaluate
categorical variables. Furthermore, the Fisher exact test was
employed in instances where the expected frequency in certain
cells was less than five, while the Monte Carlo simulation chi-
square test was utilised for 3x2 tables and larger. In order to
undertake a comparison of quantitative variables between
two groups, the Student's t-test was employed if the data
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met the assumption of normality. In instances where this
assumption was not met, the Mann-Whitney U test was
utilised. Correlations among parameters were examined via
Pearson’s correlation analysis. The correlation coefficient
(r) was interpreted as follows: 0.00-0.24 indicates a weak
correlation, 0.25-0.49 indicates a moderate correlation, 0.50—
0.74 indicates a strong correlation, and 0.75-1.00 indicates
a very strong correlation. For the purpose of determining
statistical significance, a p-value of <0.05 was employed.

RESULTS
General Results

Our study included 580 individuals, of whom 58.3%
(n=338) were female and 41.7% (n=242) were male. Mean
age of the participants was 46.07+14.33 years, 84.1% (n=488)
were married, 43.1% (n=250) had graduated from primary
school, 43.3% (n=251) were housewives and 22.9% (n=133)
were smokers (Table 1).

Ankle-Brachial Index

The mean value of ABI in our study was 1.13+0.10. Of the
participants, 15 patients (2.6%) had ABI<0.97. No significant
relationship was found between ABI and employment
status, marital status, gender, level of education, LDL-c,
triglycerides, HDL-c, or fasting blood glucose (Table 2 and
Table 6). Nevertheless, a statistically significant correlation
was observed between ABI and FRS1, FRS2, as well as total
cholesterol (p=0.002, p<0.001, and p=0.048, respectively).
Patients with lower ABI values had significantly higher FRSI,
FRS2, and total cholesterol levels (Table 2 and Table 6).
Framingham Risk Score

The mean values of FRS1 and FRS2 were 8.90+8.52 and
9.22+8.70. FRS1 score was low risk in 69.0%, moderate risk in
22.9%, high risk in 8.1% among individuals. The FRS2 score
was low risk in 63.6%, moderate risk in 25.0% and high risk in
11.4% among the participants.

A comparison of FRS1 and FRS2 by gender demonstrated a
significantly higher cardiovascular risk in men than in women
(p<0.001). FRS1 and FRS2 were statistically significantly
higher (p<0.001) among individuals with secondary school
and higher education, married individuals, and non-working
individuals. In addition, while FRS1 showed a significant
relationship with BMI (p=0.002), no significant correlation
was identified for FRS2 (p=0.062) (Table 3 and Table 4).

A robust positive correlation was identified between FRS1
and age (r=0.693, p<0.001). In addition, FRS1 and FRS2
exhibited a very strong positive correlation (r=0.963, p<0.001)
(Table 5).

Body Mass Index (BMI)

Patients were categorized into two groups, non-obese
and obese, based on their BMI measurements. A statistically
significant association was identified between BMI and
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Table 1. Sociodemographic characteristics of the participants

n %

Gender

Female 338 58.3

Male 242 41.7
Education Status

Illiterate 43 7.4

Primary school educated 250 43.1

Middle/high school educated 141 24.3

University educated 146 25.2
Marital status

Married 488 84.1

Single 72 12.4

Widow/Spouse separated 20 3.5
Job

Housewife 251 43.3

Civil servant 126 21.7

Retired 85 14.7

Worker 83 14.3

Tradesman 31 5.3

Unemployed 4 0.7
Smoking Status

Smoking 133 22.9

Not smoking 477 77.1
Total 580 100.0

Table 2. Comparison of ankle-brachial index and some parameters

ABI<0.97 ABI>0.97 Total
n % n % n % X2 P
Gender
Female 9 2.7 329 97.3 338 100 0.019 0.891
Male 6 2.5 236 97.5 242 100
Education Status
<Primary school 4 1.6 239 98.4 243 100 0.293
>Middle School 11 3.3 326 96.7 337 100
Marital status
Married 13 2.6 495 97.4 508 100 1.000
Not married 2 2.8 70 97.2 72 100
FRS1
FRS <10% 6 1.5 394 98.5 400 100 10.219 0.001
FRS 10-20% 4 3 129 97.0 133 100
FRS >20% 5 10.6 42 89.4 47 100
FRS2
FRS <10% 5 1.4 364 98.6 369 100 21.598 <0.001
FRS 10-20% 1 0.7 144 99.3 145 100
FRS >20% 9 13.6 57 86.4 66 100
Fasting Blood Glucose
> 100 mg/dl 8 4.4 175 95.6 183 100 3.383 0.089
< 100 mg/dl 7 1.8 390 98.2 397 100
BMI
> 30 kg/m2 6 2.0 287 98.0 293 100,0 0.681 0.409
< 30 kg/m2 9 3.1 278 96.9 287 100,0
Working status
Working 5 2.1 235 97.9 240 100 0.411 0.521
Not working 10 2.9 330 97.1 340 100

ABI: Ankle-Brachial Index FRS: Framingham Risk Score BMI: Body Mass Index
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Table 3. Comparison of some parameters with FRS1

FRS1 <10% FRS1 10-20% FRS1 >20% Total
n % n % n % n % X2 p
Gender
Female 253 74.8 74 21.9 11 3.3 338 100.0 28.170 <0.001
Male 147 60.7 59 24.4 36 14.9 242 100.0
Education Status
<Primary school 185 76.1 44 18.1 14 5.8 243 100.0 10.386 0.006
>Middle School 215 63.8 89 26.4 33 9.8 337 100.0
Marital status
Married 333 65.5 130 25.6 45 8.9 508 100.0 26.170 <0.001
Not married 67 93.1 3 4.2 2 2.7 72 100.0
Working status
Working 209 61.5 101 29.7 30 8.8 340 100.0 24.731 <0.001
Not working 191 79.6 32 13.3 17 7.1 240 100.0
Fasting Blood Glucose
> 100 mg/dl 88 48.1 67 36.6 28 15.3 183 100.0 53.848 <0.001
< 100 mg/dl 312 78.6 66 16.6 19 4.8 397 100.0
BMI
> 30 kg/m? 190 64.8 84 28.7 19 6.5 293 100.0 11.992 0.002
< 30 kg/m? 210 73.2 49 17.1 28 9.7 287 100.0
ABI
< 0,97 6 40.0 4 26.7 5 33.3 15 100.0 10.219 0.002
> 0,97 394 69.7 129 22.8 42 7.4 565 100.0
ABI: Ankle-Brachial Index FRS: Framingham Risk Score BMI: Body Mass Index
Table 4. Comparison of some parameters with FRS1
FRS2 <10% FRS2 10-20% FRS2 >20% Total
n % n % n % n % X2 p
Gender
Female 239 70.7 78 23.1 21 6.2 338 100.0 26.599 <0.001
Male 130 53.7 67 27.7 45 18.6 242 100.0
Education Status
<Primary school 178 73.3 47 19.3 18 7.4 243 100.0 17.251 <0.001
>Middle School 191 567 98 29.1 48 14.2 337 100.0
Marital status
Married 304 59.8 140 27.6 64 12.6 508 100.0 28.049 <0.001
Not married 65 90.3 5 6.9 2 2.8 72 100.0
Working status
Working 192 56.5 102 30.0 46 13.5 340 100.0 18.157 <0.001
Not working 177 73.8 43 17.9 20 8.3 240 100.0
Fasting Blood Glucose
> 100 mg/dl 80 43.7 66 36.1 37 20.2 183 100.0 46.977 <0.001
< 100 mg/dl 289 72.8 79 19.9 29 7.3 397 100.0
BMI
> 30 kg/m? 179 61.1 85 29.0 29 9.9 293 100.0 5.546 0.062
< 30 kg/m? 190 66.2 60 20.9 37 12.9 287 100.0
ABI
< 0,97 5 33.3 1 6.7 9 60.0 15 100.0 21.598 <0.001
> 0,97 364 64.4 144 25.5 57 10.1 575 100.0

ABI: Ankle-Brachial Index FRS: Framingham Risk Score BMI: Body Mass Index

gender (p<0.001). The odds of obesity were 1.836 times
higher in females compared to males [OR=1.836, 95%
CI, (1.315-2.564)]. Individuals with secondary school
and higher education (p=0.032) and married individuals
(p=0.009) were more likely to be obese. The odds of obesity
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were 1.960 times higher in married individuals compared
to unmarried individuals [OR=1.960, 95%Cl, (1.175-
3.269)]. A considerable correlation was identified between
occupational status and BMI. (p<0.001). The odds of obesity
were 2.196 times higher in individuals who were not working
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Table 5. Correlations of ABI, FRS and BMI

Parameters ABI FRS1 FRS2 BMI
ABI r 1

P
FRS1 r -0.015 1

P 0.719
FRS2 r -0.043 0.963** 1

p 0.301 0.000
BMI r 0.003 0.008 0.011 1

P 0.948 0.844 0.798
ABI: Ankle-Brachial Index FRS: Framingham Risk Score BMI: Body Mass Index
** Correlation is important at 0.01 level.
* Correlation is important at 0.05 level.
Table 6. Comparison of lipid profile with ABI values

ABI<0.97 ABI>0.97

Median (min-max) Median (min-max) Z P
HDL-c 38.00 (22.00-73.00) 41.00 (17.00-94.00) -1.278 0.201
LDL-c 139.00 (95.00-187.00) 122.00 (30.00-301.00) -1.701 0.089
T. Cholesterol 217.00 (137.00-260.00) 189.00 (83.00-359.00) -1.980 0.048
Triglycerides 132.00 (60.00-355.00) 111.00 (17.00-482.00) -1.084 0.278

ABI: Ankle-Brachial Index FRS: Framingham Risk Score BMI: Body Mass Index

[OR=2.196, 95% CI; (1.565-3.071)]. A statistically significant
relationship was found among BMI and triglyceride levels
(p<0.001). In those with high triglyceride levels, the odds
of obesity were 2.163 times higher compared to those with
normal triglyceride levels [OR=2.163, 95% CI, (1.507-3.105)].
Individuals exhibiting HDL-C levels less than 40 mg/dl were
1.547 times more likely to be obese than those with HDL-C
levels higher than 40 mg/dl [OR=1.547, 95% CI; (1.109-
2.159)] (p=0.010). A relationship was found between FBG
and BMI (p<0.001). In patients with FBG>100, the odds of
obesity were 1.821 times higher than patients with FBG<100
[OR =1.821,95% CI, (1.275 - 2.601)]. A strong correlation was
found between FRS1 and BMI (p=0.002). Nevertheless, there
was no significant relation was found between BMI and FRS2,
total cholesterol, or LDL-c (p=0.062, p=0.638, p=0.692).

DISCUSSION

Early detection of modifiable risk factors through screening
tests, in conjunction with non-modifiable factors like gender,
genetic traits, and age has been demonstrated to be crucial
for preventing cardiovascular and cerebrovascular events.
For this reason, monitoring risk factors including smoking,
hypertension, total cholesterol, HDL-c, and diabetes mellitus
is advised (8). The ABI has been identified as a useful measure
for predicting cardiovascular disease (CVD) risk (16). As
a non-invasive procedure, ABI has the capacity to identify
asymptomatic individuals and thereby prevent adverse
outcomes. Consequently, a comprehensive understanding
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of risk factors and proactive management of those that can
be modified is crucial. The present study investigates the
potential of ABI to serve as a reliable risk predictor for CVD
in the context of periodic health examinations, in conjunction
with FRS, within the national healthcare framework within
our country.

In our study, 580 patients, of whom 58.3% (n=338) were
female and 41.7% (n=242) were male, were analyzed to
investigate whether ABI could be used as a marker for CVD
risk alongside the Framingham Risk Score (FRS). Since the
normal lower limit of ABI ranges between 0.90 and 1.10,
different studies have adopted varying cut-off values (17).
For instance, ABI cut-off values were defined as <0.90 by
Papamichael et al. (18), Doobay et al. (19), and Karabay et al.
(20); <0.97 by Van der Meer et al. (13) and Ouriel et al. (12);
and <0.95 by Celik et al. (21). In the present study, cut-off
value of the ABI was set at <0.97, in alignment with the studies
conducted by Ouriel and Van der Meer. A total of 15 patients
(2.6%) with ABI <0.97 were identified.

A substantial body of studies has examined the association
between lipid parameters and ABI. Newman et al. reported a
significant relationship among high triglyceride levels and low
ABI (6). Similarly, the study by Criqui et al. demonstrated a
significant correlation between low ABI and low HDL-c levels
(22). Tsai et al. also detected significant relationship between
total cholesterol and low ABI (23). Nevertheless, no substantial
correlation was evident between the parameters of the lipid
panel and the ABI values in the studies conducted by S6zmen
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et al. (24) and Velescu et al. (25). In this study, we identified a
significant relationship between low ABI values and high total
cholesterol levels, in accordance with the observations of Tsai
etal.

In contrast, Tanaka et al. (26), Velescu et al. (25) and
S6zmen et al. (24) showed no association between ABI and
BMI. However, Miura et al. (9), Tsai et al. (23) and O'Hare et
al. (27) found a considerable relationship. The current study
identified an association between BMI and ABI. Notably, in
all cases with ABI < 0.97, BMI was <30 kg/m”. This result was
inconsistent with the evidence found in the literature.

ABI has been associated with CAD in numerous studies.
In a study by Papamichael et al. (18), a substantial correlation
was identified between the presence of CAD and ABI values
<0.90, with the likelihood of ABI being below 0.90 increasing
as the number of involved coronary arteries increased.
Similarly, a study by Celik et al. (21) showed a significant
relationship between low ABI and Framingham Risk Score
(FRS). Velescu et al. (25) found that ABI <0.90 was associated
with increased coronary and cardiovascular events. In the
study conducted by Tanaka (26), borderline ABI (0.9-1.0)
was also linked to an increase in mortality and cardiovascular
events from cardiovascular causes. According to Noel et al.
(28), elevated FRS values over a five-year longitudinal period
have been found to be associated with diminished ABI. Tsai
et al. (23) demonstrated that parameters associated with ABI
were significantly associated with overall and cardiovascular
mortality. Furthermore, a meta-analysis by the Ankle Brachial
Index Collaboration, which included 16 studies, identified
ABI values of 0.90 and below as significantly correlated with
an elevated Framingham Risk Score (8). In our study, patients
with lower ABI values exhibited significantly higher FRS1 and
FRS2 scores, which is consistent with previous literature.

A potential limitation of this study is that the effects of
conditions that may cause arterial stiffness, such as diabetes,
advanced age, or comorbid diseases, were not taken into
account in the analysis. As these factors were not excluded
from the analysis, they may have affected the results of the
ABI measurements. The extant literature (27,29) suggests
that such conditions have the potential to result in arterial
calcification, which, in turn, may consequently lead to normal
or elevated ABI values despite the presence of peripheral
artery disease. This situation has the potential to result in
erroneous cardiovascular risk classification for a proportion of
participants. Another limitation of this study is that the small
number of participants with an ABI < 0.97 (15 participants,
or 2.6% of the total sample) may reduce statistical power and
increase the probability of a Type II error. A further limitation
is that ABI was measured only once per participant, without
repeated assessments to evaluate intra-observer reliability.
Although the measurements were conducted by trained
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personnel following standardized protocols, this may have
limited the ability to assess measurement precision.

Despite these limitations, our findings, which are similar
to those in the literature, suggest that ABI is a useful and
cost-effective screening tool in primary care, especially when
combined with risk scoring systems such as FRS. Therefore, we
emphasized that further multicenter studies involving larger
sample groups are needed to validate the findings presented
here and to determine the appropriateness of routine use of
ABI and FRS as cardiovascular risk indicators in periodic
health examinations in the context of family medicine practice
in our country.
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OZET

Amag: Bu ¢aligma, farkli zorluk seviyelerinde sunulan ikili gérev paradigmalarinin prefrontal korteksteki
serebral hemodinamik parametreler tizerindeki etkilerini arastirmay1 amaglamaktadir.

Yontem: Caligmaya 14 erkek birey (ortalama + SS: yag = 12 + 1.56 y1l) dahil edilmistir. Katilimcilar “Ikili
Gorev” paradigmasina tabi tutulmustur (P1: motor goérev; P2: ipucu gorevi; P3: karmagik ipucu gorevi).
Katilimecilar ikili gorev aktivitelerini gergeklestirirken prefrontal korteksin hemodinamik yanitlar1 (HbO:
Oksihemoglobin; HbR: Deoksihemoglobin; HbT: Total Hemoglobin) yakin kizilotesi spektroskopi (fNIRS)
kullanilarak degerlendirilmistir.

Bulgular: Katilimcilarin P1 ile P2 (p < 0,001) ve P1 ile P3 (p < 0.001) gorevleri sirasinda sergiledikleri
testleri tamamlama siireleri arasinda anlamli farkliliklar oldugu ortaya ¢ikmaigtir. fNIRS verileri, P3 gorevi
sirasinda prefrontal kortekste diger gorevlere kiyasla daha yiiksek diizeyde kortikal aktivasyon oldugunu
gOstermistir; ancak bu fark istatistiksel olarak anlamli bulunmamistir (p = 0,257). P1, P2 ve P3 gorevleri
ile hemodinamik yanitlar arasinda istatistiksel olarak anlamli olan giiclii, pozitif bir korelasyon oldugu
saptanmigtir (p < 0,001).

Sonug: Artan bilissel yiike sahip gorev protokolleri, prefrontal aktivasyonda gérevin zorluguyla orantili
olarak HbO, HbR ve HbT degerlerinde artis oldugunu gostermistir.

Anahtar Kelimeler: Ikili-gérev, biligsel yiik, prefrontal korteks, fNIRS
ABSTRACT

Aim: This study aimed to investigate the effects of dual-task paradigms presented at different difficulty
levels on cerebral hemodynamic parameters in the prefrontal cortex.

Methods: Fourteen male (mean + SD: age= 12 + 1.56 years) individuals were included in the present study.
The individuals included in the study were subjected to the "Dual Task" paradigm (P1: motor task; P2:
cue task; P3: mixed cue task). Hemodynamic responses in the prefrontal cortex (HbO, HbR, HbT) were
assessed using fNIRS during task performance.

Results: Significant differences were observed in the competition time of the test between the P1 and P2
tasks (p < 0.001), as well as between the P1 and P3 tasks (p < 0.001). fNIRS data demonstrated a higher
level of cortical activation in the prefrontal cortex during the P3 task compared to other tasks; however,
this difference was not statistically significant (p = 0.257). A strong and statistically significant positive
correlation was identified between the hemodynamic responses and the P1, P2, and P3 tasks (p < 0.001).
Conclusion: Task protocols with higher cognitive load resulted in an increase in HbO, HbR, and HbT
values, which were proportional to task difficulty in prefrontal activation.

Key words: Dual-task, football, cognitive, prefrontal corteks, PFC
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INTRODUCTION

Childrenandadolescents frequently encounter challenging
situations that require the simultaneous execution of motor
and cognitive tasks during the learning of movement skills in
daily life and sports. The challenging situation occurs when
dual task interaction (cognitive+cognitive, motor+motor, or
cognitive+motor tasks) is performed simultaneously, resulting
in impaired performance of one or both tasks (1). The most
important reason underlying this impairment in performance
is thought to occur during the sharing of attentional resources
required for the simultaneous completion of multiple tasks
(2,3). Since limited resources have to be shared between
tasks during this sharing, performing more than one task
at the same time reduces the capacity to complete both
tasks, and as a result, performance is negatively affected (3).
The interruption in task processing is especially evident
when the two tasks involve similar inputs or require similar
responses (3). Cognitive workload and mental resources are
critical concepts in understanding how individuals manage
multiple tasks simultaneously. Due to the limited processing
capacity of the brain, the need to coordinate various tasks
creates a complex situation that increases cognitive workload,
requiring additional executive processes (4). Paas and Van
Merriénboer (1994) introduced the idea that an individual's
attentional capacity is limited, depending on the components
of mental load and mental effort (5). Mental load refers to the
complexity of the task, the presentation of information, and
the format of instructions, whereas mental effort involves the
amount of cognitive resources allocated to completing the
task (6).

Dual-task paradigms, which engage participants in
simultaneous tasks, provide valuable insights into the
executive functions needed to manage cognitive load and
resource utilization (7). This approach has gained attention
as an effective way to simulate the complexity of real-
world sporting scenarios (8). In football, for instance, a
player’s expertise relies on their ability to manage both the
ball’s trajectory and the movements of other players. This
requires the integration of perceptual abilities to analyze
the changing game context, cognitive abilities to plan and
execute actions, and technical and kinetic skills to carry out
decisions (9). Consequently, successful athletes—particularly
in sports with open motor skills like football—are expected
to exhibit advanced cognitive abilities, often referred to as
‘game intelligence, which encompasses skills such as spatial
attention, shared attention, working memory, and the ability
to track and predict players' movements (9). In line with this,
it has been suggested that dual-task training combinations
lead to the development of new cognitive strategies by
optimizing attentional focus towards relevant cues in the
task (10,11). Peng et al. (2018) found that training involving
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dual tasks enhances both motor and cognitive performance
(11). Similarly, Fleddermann et al. (2019) reported that dual-
task training facilitates the optimization of attentional focus
on task-relevant cues, thereby improving decision-making
processes (10). Kreitz et al. (2016) emphasized the critical
role of attentional control under increased cognitive load,
highlighting that individuals with higher working memory
capacity are better able to maintain focus on task-relevant
information during dual-task conditions. In line with this,
expert athletes have been shown to exhibit lower dual-task
costs compared to novices, suggesting that the superior
working memory capacity observed in experts supports more
efficient attentional control processes (12). Supporting these
findings, Lucia et al. (2023) reported that dual-task training
in basketball players led to improvements in both athletic and
cognitive performance (13).

Performing multiple tasks simultaneously requires the
allocation of attentional resources across multiple concurrent
processing systems, which can impair physical performance
due to the cognitive load imposed by these tasks. The
prefrontal cortex (PFC) isa complex neurological region where
executive functions are highly localized, and it plays a central
role in action-oriented attention (14). Because neurons in
the PFC have a high metabolic rate associated with cognitive
load, increased neuronal activation results in enhanced blood
flow to the activated areas, a process mediated by metabolic
and neuronally-induced vasodilation (15). Research suggests
that regular physical activity can induce positive neuroplastic
changes in the PFC (16,17). Cerebral oxygenation, specifically
the levels of oxyhemoglobin (HbO) and deoxyhemoglobin
(HbR) in the PFC, can be measured using near-infrared
spectroscopy (fNIRS), providing a reliable indicator of
cortical activity (18). Consequently, as cognitive demands
increase, there is a corresponding rise in cerebral blood flow
(19). The involvement of the PFC in dual-task performance
has been well-documented in the literature. Increased levels
of HbO and HbR have been observed in the PFC in response
to heightened attentional demands during cognitive tasks,
compared to related single-task conditions (20). Mirelman
et al. (2014) demonstrated that PFC activation increases
proportionally with the difficulty of dual-task conditions (21).
Similarly, Shaw et al. (2018) found that the dual-task paradigm
activates the PFC, suggestingits involvementas part ofa central
bottleneck mechanism in task processing (22). Furthermore,
Lucia et al. (2021) showed that dual-task training not only
improved cognitive performance and sport-specific dribbling
skills but also provided limited neurophysiological evidence,
via electroencephalography, linking these improvements to
PFC activity (23). However, these findings primarily reflect
the effects of dual-task training, without addressing how task
difficulty influences cortical responses. Although the effects of
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dual-task paradigms on PFC activation have been extensively
studied, particularly in clinical and general cognitive research,
there is still limited evidence regarding how varying levels of
task difficulty modulate PFC activation in ecologically valid,
sport-specific contexts involving time pressure and real-time
decision-making. To our knowledge, no study has specifically
investigated how increasing cognitive demands in reactive
functions—such as perception, attention, and decision-
making—impact PFC activity during motor-cognitive
dual tasks performed under competitive, time-constrained
conditions. Therefore, the present study aims to contribute
to this gap by examining how motor-cognitive dual tasks of
varying difficulty influence hemodynamic responses in the
PFC of young football players.

The present study aims to investigate the effects of dual
-task paradigm (cognitive+motor dual task) on prefrontal
cortex haemodynamic responses of athletes. For this purpose,
the hypotheses of the study were (i) ‘athletes will show shorter
performance times in cue and mixed cue tasks compared to
random tasks and (ii) ‘HbO and HbT values in the prefrontal
cortex will increase with increasing cognitive load.

MATERIALS AND METHODS
Participants

The sample size for this study was determined by
estimating the effect size f using the G*power software 3.1.9.2
(24). The sample size was determined based on data from
previous studies (25) and effect size f at 0.25, the a level was
set at 0.05, the desired power at 80%, and correlation between
repeated measures at 0.5. In this calculation, the minimum
sample size was estimated to be 32; however, since this study
was a pilot study, 14 amateur football players (14 men, mean
age 12 + 1.56years, height = 155.66 + 6.67 cm, body weight
= 57.44 + 8.83 kg) were included. Participants were selected
based on the following inclusion criteria: they were naive
to the studys purpose, had no history of neurological or
psychiatric disorders, were not using any medications during
the experimental sessions, had normal or corrected-to-
normal vision, and were strictly right-handed, as assessed by
the Edinburgh Handedness Inventory (26). Informed consent
was obtained from the parents of all participants prior to their
involvement in the study, in accordance with the Declaration
of Helsinki, Informed consent was obtained from the parents
of all participants prior to their involvement in the study, in
accordance with the Declaration of Helsinki.
Experimental Design

A standardized 2-minute light stretching protocol was
administered to all participants prior to the main task.
Following the warm-up, participants sat quietly while fNIRS
sensors were placed on their foreheads to measure changes in
HbO, HbR, and HbT concentrations in the prefrontal cortex
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Procedure w

Figure 1. Dual task testing and fNIRS reccording
procedure. Fitlight Trainer was used to determine dual
task performances and fNIRS technology was used to
detect real-time hemodynamic signals. Fitlight Trainer,
dual task (motor, cue, mixed cue); fNIRS, functional
near-infrared spectroscopy.

using the fNIRS system (fNIR Devices 1100, LLC, PA, USA).
Baseline measurements were recorded for one minute, and
data acquisition continued throughout the task. To minimize
any residual physiological effects of the warm-up, the dual-
task test began 4-5 minutes after its completion. Participants
then performed a dual-task procedure with three different
difficulty levels (P1: motor task; P2: cue task; P3: mixed cue
task) using the FitLight Trainer system (FitLight Sports Corp,
Ontario, Canada) (Figure 1). Participants were also asked to
report their perceived exertion using the Borg CR-10 scale,
and only those with ratings of <3 were included in the analysis.
Dual Task Recordings

Participants performed cognitive and motor dual-task tasks
involving the extinguishing of 25 lights across three difficulty
levels: P1 (motor task), P2 (cue task), and P3 (mixed cue task)
(27,28). To minimize potential order effects, the sequence of
tasks (P1, P2, and P3) was randomized for each participant,
ensuring that task order did not influence the results (29).
In P1, the lights were randomly activated, and no cognitive
cues were provided, allowing the evaluation of participants’
reaction times based solely on motor performance. In P2, the
color of the light provided a cue indicating the region where
the next light would be illuminated. For example, a green
light signified that the next light would appear in the green
region. In P3, a more complex cognitive task was introduced,
with the color of the light offering a more intricate cue. In this
protocol, if the green light was illuminated, it indicated that
the next light would appear in the red region; if the red light
was on, the next light would appear in the green region; and if
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Zone 1l Zone 3

red

Light sequence numbered left to right (random start); r=red, g=green, b=blue

Random

lightid. 8234172487852173164657281
color grbbreg brb rbgrgbrgrbgrb
Cue

Light id. 4172328571482617328417586

color rgrbrgbgrbgrbrgbrgbrghgbb

Mixed cue
Lightid. e b e 28232 L4820 E 13288 10086
color grg bgrbrgbrgbgrbgrbgrbrbb

Figure 2. Installation. Lights/sensors are placed in
three zones. Zones 1 and 3 represent red and green
respectively, the middle zone is blue. The light
sequence is different in three tests, but all lights are
represented equally. In P2 and P3, the color of the
light determines the position of the next light.

the blue light was on, the next light would remain in the blue
region. For additional details, refer to (27,28) and Figure 2. To
minimize carry-over effects between conditions, participants
were given rest periods following each dual-task protocol (P1,
P2, P3), each lasting as long as the average completion time
for the specific task. These rest intervals were designed to
ensure sufficient time for prefrontal hemodynamic signals to
return to baseline before the subsequent task.
NIRS Recordings

Prefrontal HbO, HbR and HbT measurements were
performed with a wearable fNIRS device (Fnirs Devices 1100
LLC., PA, USA), The sensor pad was placed on the forehead
area after cleaning the prefrontal area with alcohol (NuPrep
EEG Skin Prepping Gel) and covered with a specially designed
bandage for fixation (Figure 3). In addition, a black headband
was placed over the participants' heads to eliminate potential
environmental light effects. The data were visually inspected
to ensure the presence of synchronized waveforms, with no

abnormal spikes observed. Raw optical density signals were
then converted into HbO, HbR,and HbT concentrations using
the modified Beer-Lambert Law (DPF = 5.67). To minimize
physiological and motion-related artifacts, a second-order
Butterworth bandpass filter (0.01-0.14 Hz) was applied to
remove low-frequency drift and high-frequency physiological
noise, such as that caused by heartbeat and respiration.
Epochs showing persistent signal disruptions were excluded
from the statistical analysis. These preprocessing steps align
with previous recommendations for motion artifact control
in movement-related fNIRS studies (30,31).
Statistical Analysis

Data analysis was performed using IBM SPSS Statistics
version 25.0 for Windows (SPSS, Inc., Chicago, IL, USA).
The normality of the parameter distributions was assessed
using the Shapiro-Wilk test. Performance times in P1, P2 and
P3 tests and the change in haemodynamic responses (HbO,
HbR and HbT) were compared by ANOVA and Friedman's
ANOVA, respectively. Post hoc analysis with Wilcoxon
signed rank tests was conducted with Bonferroni correction
applied. Spearman correlation was performed to determine
the relationship between HbO, HbR and HbT values at P1,
P2 and P3 and reported using the r coefficient. Statistical
significance was determined at p < 0.05.

RESULTS
Power Outputs

A repeated measures ANOVA was conducted on the
completion times for the three dual-task conditions (P1, P2,

Light detector
(10 photodetector)

Light Source
(4 LED)

006000000
@ o o @

©000O0OCOO

Figure 3. The demonstration of functional near
infrared spectroscopy (fNIRS) sensor pad.
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P3) with 14 participants. Mauchly’s test confirmed sphericity
(x*(2) = 5.923, p > .05); therefore, no correction was applied.
The resulting test statistic was F (2, 26) = 43.903, p <.001. No
participants were excluded from this analysis. Following the
repeated measures ANOVA, a post-hoc Bonferroni correction
was carried out to examine pairwise differences. Significant
differences were found between the P1 and P2 (p < 0.001),
and between the P1 and P3 (p < 0.001). However, the P2 and
P3 comparison was not significant. Figure 4 illustrates the
performance times of the participants during dual-tasks of
varying difficulty. An improvement in performance time was
observed when comparing the P1 (42.81 s) test performance
with the P2 (37.53 s) test performance. The reaction time was
longer in the P3 (38.24 s) test due to the more complex cue
compared to the P2 cue test.
Hemodynamic Parameters
Oxyhemoglobin Results

Research findings revealed a strong, statistically significant,
positive correlation between P1HbO-P2HbO, P1HDLO -
P3Hbo and P2Hbo-P3HbO, respectively [( rs (8) =.859, p =
.000), (rs(8)=.807, p=.000), (rs(8)=.921, p=.000)]. In
addition, it was found that HbO values increased compared to
baseline in each of the P1, P2 and P3 tasks. Athletes showed
better valuesin P3 (Mdn=0.812) and P2 (Mdn =0.437) thanin
P1(Mdn=0.353) (Figure 5). However, there was an increase in
HbO values in P1, P2 and P3 protocols, it was not statistically
significant, x2(2) = 8.143 p = 0.017. Wilcoxon signed rank test
showed that there was no significant difference between P1
and P2 tests (Z =-1.789, p=0.074), P1 and P3 (Z=-2.291,p =

[ . ]
44 1
42* E\\\ .
@ 40- T
£ k
i: 38* \\. ________ ®
36
34 T T T
P1 P2 P3

Figure 4. Performance Duration of the Participants
During Dual Tasks of Different Difficulty

P1: motor task; P2: cue task; P3: mixed cue task. ** p
< .001.
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Figure 5. Changes in HbO levels during each tasks.
P1: motor task; P2: cue task; P3: mixed cue task.

HbR (umol/l)

P1 P2 P3

Figure 6. Changes in HbR levels during each tasks.
P1: motor task; P2: cue task; P3: mixed cue task.

0.022) and P2 and P3 (Z =-1.475, p = 0.140).
Deoxyhemoglobin Results

In the deoxygenation findings, there was a strong,
statistically significant, positive correlation between P1HbR-
P2HbR, PIHbR-P3HbR and P2HbR-P3HbR, respectively [(
rs(8)=.881,p=.000),(rs(8) =.653,p=.011),(rs(8) =
.842, p =.000)]. Furthermore, HbR concentrations increased
as the test progressed and the task became more difficult in P2
and P3 tasks (0.05+0.03 and 0.19+0.49, respectively) (Fig. 6).
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Figure 7. Changes in HbT levels during each tasks.
P1: motor task; P2: cue task; P3: mixed cue task.

A decrease was detected in the P1 test (-0.19+0.27). However,
although the athletes showed better values in P2 (Mdn =
0.084) and P3 (Mdn = 0.140) than in P1 (Mdn = 0.046), there
was no statistically significant difference between P1, P2 and
P3 tests, X2 (2) = 0.143 p = 0. 931. In the Wilcoxon signed
rank test, we found no significant difference between P1 and
P2 tests (Z = -0.534, p = 0.594), P1 and P3 (Z = -0.345, p =
0.730) and P2 and P3 (Z = -0.345, p = 0.730).
Total Hemoglobin Results

In total oxygenation findings, there was a strong,
statistically significant, positive correlation between PIHbT-
P2HDbT, P1HbLT - P3HbT and P2HbT-P3HbT [(rs (8) =.798,
p=.001), (rs(8)=.618,p=.019), (rs(8) =.815, p=.000)].
In addition, the mean HbT during P1, P2 and P3 tests were
higher than the previous test (0.28+0.4, 1.06+0.71 and 1.58+
0.97, respectively) (Figure 7). However, although the athletes
showed better values in P3 (Mdn = 0.784) and P2 (Mdn =
0.491) than in P1 (Mdn = 0.272), no statistically significant
difference was found between P1, P2 and P3 tests, x2 (2) =
0.2714 p = 0. 257. In the Wilcoxon signed rank test, we found
that there was no significant difference between the P1 and P2
tests (Z = -1.538, p = 0.124), P1 and P3 (Z = -1.475, p = 0.140)
and P2 and P3 (Z =-0.659, p = 0.510).

DISCUSSION

The present study aimed to examine hemodynamic changes
(HbO, HbR, HbT) in the prefrontal cortex of amateur football
athletes during dual-task (motor + cognitive) performances
across varying levels of task difficulty. Grounded in the
hypothesis of temporal and resource-sharing competition
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between motor and cognitive processes, it was hypothesized
that the addition of a cognitive task would lead to shorter
motor task completion times and heightened hemodynamic
responses as task difficulty increased. The findings aligned with
previous research (28, 34), indicating improved performance
in the P2 and P3 conditions compared to P1. However, no
statistically significant differences were observed between the
P2 and P3 tasks.

During the P2 and P3 tasks, HbO, HbR, and HbT
concentrations were higher than in the P1 task, with a strong
positive correlation observed between these variables. These
findings support the efficacy of motor-cognitive dual tasks
in enhancing brain activity in amateur football athletes.
However, contrary to expectations, the hypothesis that
increasing the complexity of the cognitive task would lead to a
further increase in cortical haemodynamic responses was not
statistically supported. Potential explanations for this outcome
include (1) inefficient utilization of attentional resources and
(2) the cognitive tasks’ difficulty levels potentially surpassing
the athletes’ attentional capacity. Interestingly, while the
performance time for the P1 motor task was longer than for
the P2 and P3 tasks, HbO levels—reflecting prefrontal cortical
activation—demonstrated an increase with task complexity.
The highest HbO concentrations were observed during
the P3 task, followed by P2, with the lowest levels recorded
in P1. These results suggest that although task complexity
influenced performance time, it also induced heightened
cortical activation, with P3 requiring the most cognitive
resources. The faster performance times observed in the P2
and P3 tasks may be attributed to the cognitive cues provided,
which enabled participants to anticipate the subsequent light
location, thereby allowing for quicker responses despite the
increased task complexity.

The findings of the present study are consistent with
previous research demonstrating increased prefrontal cortex
(PFC) activation during dual-task performance (16,17,32).
Furthermore, no significant haemodynamic differences were
observed between the two higher-difficulty conditions (P2 vs.
P3), mirroring the results reported by Hoang et al. (2020) (6).
This lack of differentiation may suggest that participants did
not engage additional cognitive resources when performing
the P3 task relative to P2. Alternatively, it is plausible that the
P3 task exceeded the participants attentional capacity, thereby
limiting further cortical recruitment. Although HbO levels
were elevated in P3 compared to P2, this difference did not
reach statistical significance, possibly reflecting a ceiling effect
in cognitive resource allocation. Carius et al. (2023) reported
that during sport-specific dual-task training, amateur table
tennis players exhibited greater HbO concentration changes
in the dorsolateral PFC than expert players; however, no such
difference was observed for HbR (20). In the current study, a
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similar pattern emerged: an increase in HbO concentration
accompanied by a decrease in HbR concentration was
observed during the P1 task. While HbO levels were higher
during P2 and P3 relative to P1, no corresponding differences
were detected in HbR concentrations. The inverse relationship
between HbO and HbR observed during P1 may reflect
heightened neural activation (30,31), whereas the concurrent
increase in both HbO and HbR during P2 and P3 could be
attributed to elevated cerebral oxygen consumption due to
higher cognitive demands.

These findings highlight the complexity of interpreting
haemodynamic responses in dual-task paradigms and
emphasize the need for innovative approaches to reliably
capture cortical dynamics across varying task difficulties. The
observed increase in HbO levels with task complexity supports
the hypothesis that greater cognitive load leads to enhanced
prefrontal oxygenation. Despite longer reaction times in
the relatively simple P1 motor task, the more cognitively
demanding P2 and P3 tasks elicited higher HbO responses,
indicating increased PFC involvement. The presence of
visual cues in the P2 and P3 conditions may have facilitated
anticipatory processing, allowing participants to respond
more rapidly despite the increased cognitive demands.
Research findings indicate that HbO and HbT values are
elevated during cognitive and complex cognitive tasks
compared to motor tasks. When the brain engages in a specific
task, the demand for oxygen and glucose increases, leading
to an oversupply of regional cerebral blood flow (CBF) to
meet the heightened metabolic requirements. Regional brain
activation is thus accompanied by increased CBF (33). While
HbO changes are highly sensitive to fluctuations in regional
CBF and may serve as reliable indicators of underlying neural
activity (34), HbT may offer a broader index for mapping
cerebral responses beyond localized assessments (35).

The current study revealed increased HbO and HbT
levels during both the P2 and P3 tasks—characterized by
higher cognitive load—compared to the motor-only P1 task.
Interference arising from the concurrent execution of motor
and cognitive tasks can negatively affect overall performance,
and this detrimental effect tends to intensify with increasing
cognitive load (36,37). The observed rise in PFC activity in this
study suggests that cognitive resources are more extensively
recruited during dual-task performance (21,22). These
findings are consistent with prior research demonstrating
elevated PFC activation in dual-task conditions (23,38).

However, relatively few studies have examined dual-task
interactions across developmental stages—from childhood
through adolescence—compared to adult populations. The
available studies have predominantly involved basic cognitive
tasks (e.g., digit recall, spatial orientation) performed alongside
motor tasks such as walking or balance maintenance (21,39).
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In contrast, athletes are often required to manage complex
motor actions under significant cognitive demands. In such
sport-specific scenarios, efficient PFC functioning plays a
crucial role in technical and tactical execution and is believed
to enhance decision-making capacity during competitive
performance. Nonetheless, the effects of motor-cognitive
dual-task training on cerebral activation in athletes remain
insufficiently explored in the current literature.

This study offers novel insights into haemodynamic
responses (HbO, HbR, HbT) in the prefrontal cortex during
motor-cognitive dual-task performance in amateur football
players. The concurrent execution of motor and cognitive
tasks may lead to performance decrements, particularly as
task complexity increases and imposes a greater cognitive
load. The elevated HbO and HbT levels observed during the
P2 and P3 conditions, compared to the P1 condition, likely
reflect increased cerebral resource demands associated with
heightened task difficulty. Given the limited number of studies
investigating cortical activation under dual-task conditions
using fNIRS, the present findings contribute meaningfully
to the literature by providing simultaneous assessment of
multiple haemodynamic indicators (HbO, HbR, HbT) in
response to varying cognitive demands in a sport-specific
context. Although rest intervals matching task durations
were applied between protocols to minimize hemodynamic
overlap, future studies may consider using within-condition
block designs with alternating rest and task segments to more
clearly isolate task-specific cortical responses.

CONCLUSIONS

The findings of this study reveal a significant increase
in HbO levels in the prefrontal cortex (PFC) of amateur
football players during dual-task performance. This increase,
particularly in the PFC, is important as it enhances key
executive functions such as information processing speed,
working memory, and response inhibition. These results
suggest that dual-task training leads to greater cortical
oxygenation compared to single-task training, potentially
benefiting both motor development and cognitive functions,
especially during the transition from childhood to young
adulthood. Consequently, integrating dual-task training into
athletes” training programs could be crucial for optimizing
performance. While previous studies have investigated brain
activation differences across age groups, genders, and sport-
specific roles (40-42), further research is necessary to explore
how these individual factors interact with task complexity in
ecologically valid dual-task settings. Future studies should
consider comparing cognitive load manipulation with real-
time motor performance across diverse athlete populations to
provide deeper insights into sport-specific neural adaptations.

Although this study contributes valuable insights into
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dual-task performance in amateur athletes, it is essential to
extend the research by examining how age, gender, and sport-
specific positions influence brain activation and performance.
This approach will help to refine our understanding of the
nuanced effects of these factors on cognitive and motor
performance in competitive environments.
Limitations

One potential limitation of this study is the absence of
statistically significant differences in cortical hemodynamic
responses between tasks of varying difficulty, which may be
explained by a ceiling effect caused by the preceding exercise
session. Although the activity was light to moderate in
intensity, it may have elevated baseline prefrontal activation,
limiting the sensitivity of NIRS to detect further increases in
HbO during the more complex tasks. To better account for this,
future studies could implement a passive baseline condition
or a rest-only control group, providing a clearer baseline for
comparison. Furthermore, the use of global PFC averages,
rather than region-specific (e.g., right vs. left DLPFC) or
channel-wise analysis, may have limited our ability to detect
more nuanced spatial patterns of activation. Future research
could benefit from focusing on region-specific or channel-
wise analyses to gain a deeper understanding of the spatial
dynamics of cortical activity during dual-task performance.
Despite these limitations, the current study makes a valuable
contribution to understanding prefrontal cortical activation
in amateur football players during motor-cognitive dual tasks,
providing a foundation for future studies to build upon.
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OZET

Amag: Bu galigma, kiiresel saglik diplomasisi literatiiriiniin bibliyometrik analizini yaparak, alanin gelisim
siireglerini, arastirma egilimlerini, akademik is birliklerini ve anahtar temalarini sistematik bir sekilde
ortaya koymay1 amaglamaktadir.

Yontem: Analiz i¢in VOSviewer programi kullanilmistir. Bibliyometrik analizde, yayinlarin yillara,
yazarlara, iilkelere, kurumlara, en ¢ok atif alan yayinlara ve is birligi aglarina gore dagilim: incelenmistir.
Bulgular: Yayinlarin biyiik 6l¢iide yiiksek gelirli iilkelerden geldigi ve literatiir iiretiminin cografi olarak
merkezilestigi gozlemlenmistir. Mevcut literatiir genellikle Diinya Saglik Orgiitii'niin roli, saglik giivenligi
tehditleri ve yumusak giiciin kullanim1 gibi konulara odaklanmaktadir; ancak, yerel baglamlarda diplomasi
siireglerinin uygulanmasi, gii¢ asimetrileri ve etik tartigmalar nispeten daha az ele alinmaktadir.

Sonug: Kiiresel saglik diplomasisi ile ilgili yayin sayisindaki artig, bu alanin bilimsel bir disipline
doniistiigiint ve politika olusturma siireglerinde daha goriiniir hale geldigini ortaya koymaktadir. Kiiresel
saglik krizleri sadece halk sagligini degil, dis politika siireglerini de yeniden sekillendirmektedir. Yayinlarin
biyiik 6l¢iide yiiksek gelirli iilkelerden gelmesi literatiir iiretiminin cografi olarak merkezilestigini ortaya
koymaktadir. Bu durum, kiiresel saglik sorunlarina evrensel ¢6ziimlerin gerekli oldugu bir alanda akademik
temsilin dengesiz oldugunu gostermektedir.

Anahtar Kelimeler: Kiiresel saglik diplomasisi, COVID-19, as1, pandemi
ABSTRACT

Objective: This study aims to systematically reveal the development processes, research trends, academic
collaborations, and key themes of the field by conducting a bibliometric analysis of the global health
diplomacy literature.

Method: The VOSviewer programme was used for the analysis. The bibliometric analysis examined the
distribution of publications by year, author, country, institution, most cited publications, and collaboration
networks.

Results: It was observed that publications largely originated from high-income countries and that literature
production was geographically centralised. The existing literature generally focuses on topics such as the
role of the World Health Organisation, health security threats, and the use of soft power; however, the
application of diplomatic processes in local contexts, power asymmetries, and ethical debates are relatively
less addressed.

Conclusion: The increase in the number of publications on global health diplomacy demonstrates that
this field has become a scientific discipline and has become more visible in policy-making processes.
Global health crises are reshaping not only public health but also foreign policy processes. The fact
that publications originate largely from high-income countries reveals that literature production is
geographically centralised. This situation raises questions about academic representation in a field where
universal solutions to global health problems are necessary.

Key words: Global health diplomacy, COVID_19, vaccination, pandemics
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INTRODUCTION

The COVID-19 pandemic has brought global health
diplomacy, which has remained in the background in the
international relations literature, to the forefront and led to
numerous studies on the subject. When the existing literature
is analysed, it is important to look at when and to what extent
states have been involved in bilateral or multiple negotiations
for health reasons. Although health diplomacy seems to have
been historically sidelined in the field of international relations,
the COVID-19 pandemic has provided numerous examples
of states putting health at the centre of foreign policy, from
the European Union's regional vaccination initiative to India's
shipment of hydroxychloroquine to the United States in April
2020. Therefore, it is time to give much more importance
to health diplomacy in international relations academia
and practice (1). This is because it is the responsibility of
states to control chaotic situations such as pandemics that
closely concern the whole world and to alleviate harsh
conditions, which necessitates inter-state cooperation. These
collaborations create a dilemma for the majorities in terms
of states pursuing their own interests first. This is because
states prefer to prioritise their own interests over serving
global health. This is the nature of relations between nations.
States should both cooperate and share information with
international organisations and aim to protect the physical,
mental and economic well-being of their citizens in line with
the aims of the World Health Organisation's international
health charter (2). Health diplomacy is used by states not only
to protect the health and welfare of their own citizens, but also
as soft power in international politics.

Unlike today's world, in the past, a state had to take care of
itself and struggle with its own internal problems. Today, it is
not possible to talk about this with the effect of globalisation
(3). Especially in the field of health, when there are effects
that transcend the borders of states, it is not enough for states
to take care of themselves. At this point, the importance of
diplomacy emerges. As a concept, diplomacy is defined as
the art and practice of negotiation (4). The concept of ‘global
health diplomacy’ is defined as negotiations between states for
health. Diplomats trying to protect the interests of their states
in bilateral agreements and multiple alliances have to conduct
negotiations meticulously in situations where domestic and
foreign policy issues become intricate, epidemics occur and
security threats arise. The World Health Organisation is the
leading institution in global health diplomacy. In recent years,
in addition to the WHO, more actors in the field of health
have started to have a voice in the international arena (5).
Global health diplomacy is a new field that addresses the dual
goals of improving global health and enhancing international
relations, particularly in conflict zones and resource-poor
settings (6). As the concept of health diplomacy encompasses
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the most effective international health interventions, it is
essential to recognise the political, social, economic and
cultural differences between states in a more inclusive manner.
The international environment, which in a sense necessitates a
state of interdependence that transcends spatial, temporal and
cognitive boundaries caused by globalisation, has brought
climate change, migration, instability and pandemics (7). The
COVID-19 pandemic has been a slap in the face to the world
that avoids these unstable collaborations and has taken global
health diplomacy to a different dimension and has become
an important element of geopolitics. WHO Director-General
Tedros Adhanom Ghebreyesus, in a speech on 18 August
2020 said: “No one is safe until everyone is safe”” (8).

Global health diplomacy first began in 1851 when
European states came together at the first International Health
Conference to co-operate in the fight against epidemics
such as cholera, plague and yellow fever. The countries
participating in the conference tried to combat diseases with
national quarantine policies. In the 20th century, conferences
were held for international cooperation to combat epidemics
and international health organisations were established. In
1948, the World Health Organisation was established and in
1951, WHO published the International Health Regulations,
a regulation for the prevention of infectious diseases that
should be quarantined (9).

In the environment of ideological, political and military
competition between the USA and the USSR created by
the Cold War period, relations continued with diplomatic,
economic and psychological struggles instead of direct armed
conflicts. During the Cold War, health diplomacy was used
as a diplomatic tool between ideological tensions beyond
addressing global health problems. In particular, diplomatic
relations between the US and the Soviet Union were
strengthened through vaccination programmes and public
health campaigns. During the outbreak of smallpox, the US
and the USSR used health diplomacy as a soft power tool and
demonstrated how they could unite towards a common goal
despite their ideological opposition (10).

COVID-19, the largest global health crisis since the
Spanish Flu pandemic in 1918, has disrupted cooperation
between states. Although states tried to take a common
stance against the pandemic under the leadership of WHO,
the diplomatic crisis between the United States and China
suspended the agreements to which WHO, UN Security
Council, G7 and G20 member states were parties. In this
process, WHO's limited mandate delayed taking measures
against the pandemic and caused the pandemic to turn into
a global crisis. For COVID-19 diagnosis, treatment and
vaccination, countries entered into a race prioritising their
own citizens. In particular, high-income countries initiated
‘vaccine nationalism’ and spent large amounts of money
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Table 1. Top 16 organizations by publication, citation and impact levels

University

Number of Publication Number of Citation

Impact Level

University of toronto

Central university of punjab

University of the west indies

University of oxford

Saveetha university

University of ottawa

Datta meghe institute of medical sciences

Lund university

London school of economics and political science
Witwatersrand university

Harvard medical school

Himachal pradesh university

Nanyang technological university

The london school of hygiene & tropical medicine
University of oslo

Sao paulo university

21
14
14
14
13

o]

(S, BNV, 0, BNV, BNV, B e We) We) IR NI N)

293 13,95
186 13,29
242 17,29
294 21,00
136 10,46
78 9,75
37 5,29
79 11,29
97 16,17
32 5,33
69 11,50
43 8,60
52 10,40
185 37,00
99 19,80
42 8,40

to guarantee access to vaccines for their own people (11).
This situation has led to inequalities in access to vaccines
worldwide.

MATERIALS AND METHODS

Bibliometric analysis was used in the study. VOSviewer
programme was used for the analysis. In the bibliometric
analysis, the distribution of publications by years, authors,
countries, institutions, most cited publications and
collaboration networks were examined. Structural patterns in
the literature were evaluated by visualising keyword matches,
author collaborations and co-publication relationships at
country level.

The data used in this study were obtained from the Web
of Science (WoS) database. Academic publications were
searched using the keywords ‘diplomacy’ and ‘Covid: In the
study, the keywords ‘diplomac*” and ‘covid*’ were searched on
14.07.2025 and a total of 461 studies were reached as a result
of the search. The search was limited to include only title,
abstract and keywords, and articles in Social Sciences Citation
Index (SSCI), Emerging Sources Citation Index (ESCI) and
Science Citation Index Expanded (SCI- EXPANDED) indexes
were included.

RESULTS

In this section, a bibliometric analysis was conducted for
461 studies obtained as a result of the search with the keywords
"diplomac*" and "covid*" in Web of Science.
Leading Organizations by Publication, Citation and
Impact Levels

Researchers in the field benefit from institutional spending
assessments based on the institutions with the highest
publication volumes in the literature. Once this analysis
is complete, the frequency of publications in this region
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and the data on relevant outbreaks, such as diplomacy and
COVID-19, can be more systematically evaluated. While the
number of publications produced by authors on a given topic
is a significant indicator, the inclusion of the publications'level
of acceptance and contributions in the academic literature
provides a more comprehensive measure than quantitative
production. Table 1 shows the top three publication numbers:
the University of Toronto, the University of the Punjab, and
the University of the West Indies.

Figure 1 also shows all additional institutions publishing
in the relevant subject area on a map, while Table 1 provides
a detailed overview of the number of publications, citation
levels, and impact rates of these institutions. This table is an
important resource for researchers conducting literature
reviews or academic research on the subject, providing
comprehensive citation data and impact analyses, along with
the institutions' overall publication performance.
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ondon sch '9"3& polit sci

datta meghe inst med s¢i
ausiralianfat univ univigitawa
JJQJ}] Uiy S, Iw}:r::‘wmnt
lungginiy risianiacad scl
univigiford g univ witggtersrand
L univ wigst indies
unigpsio pur nandl dev univ
harvardined sch
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20215 20220 2022.5
Figure 1. Leading organizations by publication,

citation and impact levels.
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Table 2. Analysis of the most published journals in the field

Journal Number of publication Number of citation Impact levels
Hauge journal of diplomacy 21 144 6,86
Place branding and public diplomacy 18 269 14,94
Health promotion perspectives 9 130 14,44
International affairs 7 156 22,29
Mirovaya ekonomika i mezhunarodnye otnosheniya 6 9 1,50
Frontiers in public health 5 51 10,20
Asian survey 5 15 3,00
Journal of asian and african studies 4 42 10,50
Humanities & social sciences communications 4 30 7,50
International politics 4 39 9,75
Revista brasileira de politica internacional 4 8 2,00
Social sciences (basel) 4 29 7,25
East asia 4 29 7,25
Global policy 4 6 1,50
Table 3. The most common words in studies

Words Frequency Words Frequency
Covid-19 243 Digital diplomacy 23
China 66 Global health 22
Diplomacy 46 India 19
Public diplomacy 41 Global health diplomacy 18
Vaccine diplomacy 41 Foreign policy 16
Soft power 37 Africa 14
Health diplomacy 28 Russia 12
Vaccines 25 Science diplomacy 12

Analysis of the Most Published Journals in the Field
Examining journals published within the field allows us
to determine which journals are most frequently preferred
by researchers and their impact. The journal, which hosts
the most publications using the keywords "Diplomacy” and
"Covid," has a special storage feature for contributing to the
relevant information repository. This study not only guides
academics in literature searches but also facilitates them in
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mirovaya ekonampka | mezheignar

joirnal of conemporary china
south alncangpurnal of mter
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Figure 2. The most published journals in the field.
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identifying appropriate publication outlets and publishing in
research-related journals.

Table 2 lists articles published in journals that cover the
topics of "diplomacy” and "COVID" together, along with the
recorded citations for these publications. The impact of these
publications was also analyzed. Rankings are primarily based
on articles published on related topics, with no impact factor
observed.

In this context, the top three journals with the most
publications in the field are considered examples; The Hague
Journal of Diplomacy published 21 articles, Place Branding
and Public Diplomacy 18, and Health Promotion Perspectives
9. However, when evaluated by impact, International
Relations received a total of 156 citations, reaching an impact
factor of 22.29, with 7 publications. This demonstrates that the
journal has made significant contributions to the field, even
with a limited number of publications. While Place Branding
and Public Diplomacy journal received 269 citations with
18 publications, Health Promotion Perspectives journal
was notable among other journals with 130 citations with 9
publications.

In Figure 2, it is seen that the ‘Hauge Journal of Diplomacy,
which ranks first with the number of publications, is one
of the journals that first contributed to the literature on the
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Figure 3. The most common words in studies

subject in 2020. Although the journal ‘International Affairs
contributed after 2021, it is seen that it ranks first in terms of
impact level.

Keywords most used in studies

Frequently used keywords in the studies are presented in
Table 3 according to their frequency of use. Because keywords
reflect the core content and themes of academic units, they
constitute an important indicator for determining the
characteristics of research in the literature. In this context,
keyword analysis allows for a more detailed exploration of
the framing framework and subthemes related to the topic on
which the study focuses.

Figure 3 shows the 461 articles considered most
representative, with key concepts visualized in larger font
sizes based on their usage patterns. They are also sorted by
color scale, from light to dark tones, based on frequency of
use. Visible on the map, the most frequently occurring term
is "Covid-19," a central concept that appeared 243 times in
the literature. Between 2021 and 2022, this term was used
most frequently. The second most frequently used keyword

Table 4. Analysis of active authors
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was ‘china, which was repeated 66 times, while the third most
frequently used keyword was ‘diplomacy:.
Analysis of Active Authors

Table 4 lists the authors who have contributed most to the
"diplomacy” and "Covid" literature, ranked by publication
type, structure, and impact level. The basic application of
publication and citation standards indicates that Vijay Kumar
Chattu is the author with the most publications in this field,
ranking first with 21 publications and 293 citations. Bawa
Singh is second with 14 publications and 186 citations. Jaspal
Kaur is third with 7 publications and 116 citations. She also
leads the impact perspective with an impact level of 16.57.
Corneliu Bjola follows with 5 publications, 71 citations, and
an impact level of 14.20.

Figure 4 shows that the top three authors (Chattu, Singh,
and Kaur) are among the first authors to collaborate with
each other and contribute to the field. Since research citations
indicate not only the quality of the work but also the influence
of the authors, it is very important to evaluate the authors
according to the number of citations their published work has

Author Number of publication Number of citation Impact level
Chattu, Vijay Kumar 21 293 13,95
Singh, Bawa 14 186 13,29
Kaur, Jaspal 7 116 16,57
Singh, Balinder 5 43 8,60
Manor, llan 5 53 10,60
Bjola, Corneliu 5 71 14,20
Reddy, K. Srikanth 4 35 8,75
Singh, Sandeep 3 15 5,00
Huang, Zhao Alexandre 3 38 12,67
Vadlamannati, K. Chaitanya 3 12 4,00
Moral, Pablo 3 15 5,00
Tran, Emilie 3 25 8,33
Hotez, Peter 3 20 6,67
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Table 5. Publications most frequently included in resources

Publications

Number of Citations

Nye Jr, J. S. (2008). Public diplomacy and soft power. The annals of the American academy of

political and social science, 616(1), 94-109

Fazal, T. M. (2020). Health diplomacy in pandemical times. International Organization, 74(S1), E78-E97.
Lee, S.T. (2021). Vaccine diplomacy: nation branding and China's COVID-19 soft power play. Place

branding and public diplomacy, 19(1), 64.

Kobierecka, A., & Kobierecki, M.M. (2021) Coronavinus diplomacy: Chinese medical assistance and its

33

32
29

25

diplomatic implications. International Politics (The Hague), 58(6), 937.

Hotez, P. J. (2014). "Vaccinediplomacy": Historical perspectives and future directions. PLoS neglected

tropical diseases, 8(6), €2808

Kickbusch, I., Silberschmidt, G., & Buss, P. (2007). Global health diplomacy: The need for new

25

18

perspectives, strategic approaches and skills in global health. Bulletin of the World Health

Organization, 85, 230-232

Gauttam, P, Singh, B., & kaur, J. (2020). COVID-19 and Chinese global health diplomacy: Geopolitical

17

opportunity for China's hegemony?. Millennial Asia, 11(3), 318-340

Manor, I. (2019). The digitalization of public diplomacy (Vol. 15). Cham: Palgrave Macmillan
Javed, S., & Chattu, V. K. (2020). Strengthening the COVID-19 pandemic response, global leadership,

17
16

and international cooperation through global health diplomacy. Health promotion perspectives,

10(4), 300.

Chattu, V. K., & Knight, W. A. (2019). Global health diplomacy as a tool of peace. Peace Review,

31(2), 148-157.
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received. By using the writings of the relevant authors, it will
be possible to find literature in this direction and this will also
provide a resource for further research.

Publications most frequently included in resources

Table 5 presents the most frequently cited sources in
the bibliographies of the studies and shows the top 10 most
frequently included studies in the bibliography.

In Table 5, Nye Jr.'s (2008) study ranks first with 33 citations
(12). This is followed by Fazal (2020) with 32 citations (1), Lee
(2021) with 29 citations(13), and Kobierecka & Kobierecki
(2021) with 25 citations (14). The other publications, outside
of Nye Jr.'s (2008) study, Hotez (2014) (15), Kickbusch et al.
(2007)(5), Gauttam (2020) (16), Manor (2019) (17), Javed
and Chattu (2020) (18), Chattu and Knight (2019) (19) are

Table 6. Publications by Countries

Country Number of Number of Impact
puplications citations levels
USA 106 1122 10,58
England 63 773 12,27
Peoples R China 48 415 8,65
India 37 416 11,24
Canada 35 398 11,37
Austraila 27 291 10,78
Spain 25 262 10,48
Germany 23 171 7,43
Brazil 17 179 10,53
Russia 17 49 2,88
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said to be directly related to the COVID-19 pandemic that
began in 2019, demonstrating the impact of the pandemic on
diplomacy.
Countries with most publications

The top 10 countries with the most publications and the
number of citations and impact levels of these publications
are given in Table 6. The USA is the most productive country
producing publications using the words ‘diplomacy’ and
‘covid’ with 106 publications and 1122 citations. The USA is
followed by the UK with 63 publications and China with 48
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Figure 5. Collaboration network of countries
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publications. Although the USA ranks first according to the
number of publications and citations, the UK ranks first with
12.27 according to the impact level.

Figure 5 shows the years in which countries are more
productive in ‘diplomacy’ and ‘covid. After 2022, it is seen
that Poland, Vietnam, Israel, Turkey, Taiwan, Italy, Ireland,
the Netherlands and Scotland contributed to the literature by
publishing on these topics.

DISCUSSION

It has been observed that publications on global health
diplomacy have increased significantly, especially after 2010
and during the COVID-19 period. This shows the impact
of global crises on academic production. The increase
in the number of publications reveals that the field has
become a scientific discipline and has become more visible
in policy-making processes. A significant portion of the
literature comes from high-income countries such as the
USA, the United Kingdom and Canada. This shows that
global health diplomacy has not yet reached a global level
of representation. Limited international partnerships were
observed in the analysis of collaboration networks, indicating
that research production is geopolitically centralised despite
global challenges. The most cited publications are generally
centred around themes such as health security, pandemic
management, the role of WHO, the use of soft power and the
intersection of health and foreign policy.

This study analyses both quantitative and qualitative
aspects of the academic literature in the field of global
health diplomacy to comprehensively reveal the structural
characteristics and development trends of the field. The
bibliometric findings show that scientific interest in global
health diplomacy has increased significantly, especially after
the COVID-19 pandemic. This confirms that global health
crises are reshaping not only public health but also foreign
policy processes. It has been observed that publications
largely originate from high-income countries and that the
production of literature is geographically centralised. This
suggests an imbalance in academic representation in a field
where universal solutions to global health problems are
needed. Existing literature often focuses on issues such as
the role of the WHO, health security threats and the use of
soft power; however, the application of diplomacy processes
in local contexts, power asymmetries and ethical debates are
relatively less covered.

Multicentre and inclusive studies in the field of global
health diplomacy should be increased. Interdisciplinary
approaches  (international  relations, public health,
political science, economics) should be used more widely.
Diversification of data sources (e.g. field studies, interviews,
policy analyses) will increase academic depth. Global health
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diplomacy should be institutionalised to build sustainable
models of health cooperation, not only in times of crisis. It
is recommended that the WHO and similar actors develop
more participatory diplomatic platforms where the voices of
different countries can be equally heard.

Although each country seems to be experiencing the same
challenges during the COVID-19 pandemic, the intensity
of the problems and the solutions varied from country to
country. The different health systems and capacities of each
country, differences in access and distribution of vaccines,
economic collapse and increase in unemployment rates, the
negative effects of closure and social isolation, and of course,
most importantly, mental health deterioration as a result
of anxiety disorders caused by all these problems resulted
in different effects of the pandemic in countries. While
countries with strong health systems took measures against
the pandemic faster, developing countries were inadequate
in accessing the vaccine and conducting the treatment
process. While some countries prioritised only their own
people, others tried to support low-income countries in the
distribution of vaccines. Diplomacy became important at this
point. Diplomatic relations were critical in terms of global
cooperation, sharing information on vaccine development,
and transferring vaccines between countries. WHO tried
to reveal the effects of the pandemic in economic, political
and psychological aspects with the reports published during
and after the pandemic. Likewise, The Lancet Psychiatry,
Nature, JAMA Psychiatry, BM] Mental Health and UNICEF
& UNESCO have also published on the negative effects of the
pandemic on mental health.
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Non- Pharmaceutical and Non-Medical Device Research at Necmettin
Erbakan University ( Decision date and number: 26 September 2025-
2025/5984).
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Outpatient Sistrunk Procedure Performed Without Drain
Placement: Is it Feasible and Safe?

Dren Yerlestirilmeden Yapilan Giiniibirlik Sistrunk Prosediirii:
Uygulanabilir ve Giivenli midir?

@Canan Kocaoglu’,

{®11knur Kucukosmanoglu?

OZET

Amag: Dren yerlestirilmeden gergeklestirilen giiniibirlik Sistrunk prosediirlerinin uygulanabilirligini ve
giuvenligini tartigmaktir.

Yontemler: Tek bir cerrah tarafindan Sistrunk ameliyat: yapilan hastalarin hastane kayitlarini, hasta
demografisi, gergeklestirilen operasyonlar ve komplikasyonlar agisindan retrospektif olarak inceledik.
Bulgular: Toplam 49 hastanin 27'si (%55,1) erkek, 22'si (%44,9) kizdi. Tim ¢aligma grubunun yas
ortalamasi 6,3+3,7 y1l (min 13 ay - maks 17 yil) idi. En sik gériilen sikayet boynun orta bolgesinde sislikti.
Hastalarin 42'sinde tiroglossal kanal kisti ve yedisinde tiroglossal kist fistilli vardi. Tim tiroglossal
kanal kisti olgularinin %81,6'sinin (n=40) infrahyoid, %12,2'sinin (n=6) suprahyoid ve %6,2'sinin (n=3)
suprasternal bolgede yerlestigi belirlendi. Olgularimizin 15'i postoperatif yatis yapilarak takip edilirken,
(min-maks: 16-24 saat), diger 34 olgu operasyon sonrasi ayni giin taburcu edildi (min-maks: 3-6 saat).
Aymi giin taburcu edilen olgularin ortalama hastanede kalis siiresi 4,7+1,1 saat iken, hastaneye yatirilan
olgularin ortalama hastanede kalis siiresi 18,8+4,3 saat olarak bulundu. Dren yerlestirilmeden Sistrunk
prosediirii uygulanan hastalarda, sadece bir niiks disinda herhangi bir komplikasyon gézlenmedi.

Sonug: Guniibirlik Sistrunk prosediirii tiroglossal kanal kistlerinin rutin tedavisi igin giivenli ve iyi
tolere edilir. Hastalarin ebeveynlerine iletisim bilgileri verilmeli ve olas1 komplikasyonlar hakkinda 6zel
talimatlar verilmelidir.
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ABSTRACT

Aim: To discuss the feasibility and safety of outpatient Sistrunk procedures without drain.

Methods: The hospital records, demographic characteristics, operations performed, and complications of
patients who underwent Sistrunk surgery by a single surgeon were retrospectively reviewed.

Results: Of 49 patients who underwent the Sistrunk procedure between 2008 and 2023, 27 (55.1%) were
boys, and 22 (44.9%) were girls. The average age was 6.3+3.7years in the study group (min:13months-
max:17years). The most common complaint was swelling in the middle region of the neck. In the patient
group, 42 had thyroglossal duct cysts (TDC) and seven had thyroglossal cyst fistulas. Of all TDC cases,
81.6%(n=40), 12.2%(n=6), and 6.2%(n=3) were determined to be localized in the infrahyoid, suprahyoid,
and suprasternal regions, respectively. While 15 of our cases were followed up postoperatively (min-
max:16-24hours), the other 34 patients were discharged on the same day after the operation (min-max:3-
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6hours). Whereas the mean hospital stay was 4.7+1.1hours for those discharged on the same day, the time
was 18.8+4.3hours for those hospitalized. No complication was observed in the patients undergoing the
Sistrunk procedure without drain placement, except for one recurrence.

Conclusion: The outpatient Sistrunk procedure is safe and well-tolerated for the routine treatment of
TDCs. Contact information and specific instructions about the potential complications should also be
given to the parents.
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Atif yapmak igin/ Cite this article as: Kocaoglu C, Kucukosmanoglu I. Outpatient Sistrunk Procedure Performed Without

Drain Placement: Is it feasible and safe? Mev Med Sci. 2025; 5(3): 118-123

“This article is licensed under a Creative Commons Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0)”


https://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0001-7111-3318
http://orcid.org/0000-0002-5181-6152

MEVLANA TIP BiLIMLERI

INTRODUCTION

Thyroglossal duct cyst (TDC) is one of the congenital
neck masses commonly encountered in childhood. The most
common complaint is swelling moving with swallowing
in the middle region of the neck. Dysphagia, cervical
lymphadenopathy, spontaneous drainage of infected cysts,
and skin dimpling are among the less frequently encountered
symptoms and signs. The treatment method generally
preferred today is the Sistrunk procedure, involving the
excision of the cervical cyst with the central portion of the
hyoid bone, along with its tract (1). Short-term complications
after the operation are local wound infection, edema, and
hematoma (2). In addition to these complications, Rarely
observed conditions include abscess that needs to be
surgically drained, nerve paralysis, hypothyroidism, airway
compromise, airway entrance, recurrence, and death (3).

Many pediatric surgeons feel uncomfortable due to the
complications, such as post-operative bleeding, edema, and
seroma, resulting in airway compromise after the Sistrunk
procedure performed without drain placement (3,4). Thus,
many pediatric surgeons prefer routine drain placement (2,5).
However, drain placement causes an increase in the rates of
hospital admissions and readmissions (6). However, there has
recently been a general tendency to reduce the hospital stay
time in many surgical procedures. In this context, this study
aimed to discuss the feasibility and safety of the outpatient
Sistrunk procedure performed without drain placement on
the occasion of 49 children operated on by a single surgeon.

MATERIAL AND METHODS

The hospital records of those wundergoing the
Sistrunk procedure between the years of 2008 and 2023
were retrospectively reviewed regarding their clinical
characteristics, operations performed, and complications.
Patients at the age of 17 years or younger, undergoing the
Sistrunk operation and diagnosed histopathologically with
confirmed TDC and fistula were included in the study. On
the other hand, the exclusion criteria included the following:
older patients (over 17 years old), with histological diagnoses
of dermoid and epidermoid cysts, and undertaking alternative
operations including solitary cyst excision, marsupialization,
or incision with drainage. Such characteristics of the patients
as age, gender, clinical presentation, presence of pre- or post-
operative infections, localization and size of cysts, imaging
methods, procedures performed, developing complications,
inpatient or outpatient status, and length of hospital stay were
scanned and recorded.
Statistical Analysis

All analyses were performed using the Statistical Package
for Social Sciences, version 22.0, (SPSS, IBM Corp. Chicago,
IL, USA). The appropriateness of the variables to normal
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distribution rates was evaluated with visual histograms and
probability graphics using analytic methods such as the
Kolmogorov-Smirnov and Shapiro-Wilk tests. However,
the descriptive analyses were shown using median and
interquartile range (IQR) for abnormal variables and
frequency tables for ordinal variables. The univariate analyses
performed to identify variables that were associated with
patients’ outcomes were investigated using the t-test and the
Mann-Whitney U test. A p-value of <0.05 was considered
statistically significant.

RESULTS

The study consisted of 49 children undergoing the Sistrunk
procedure without drain placement. Of 49 patients, 27
(55.1%) were boys, and 22 (44.9%) were girls. The average age
of the study population was 6.3+3.7 years (min: 13 months-
max: 17 years) (Table 1). The most common complaint (n=42,
85.7%) was a midline neck swelling moving with swallowing.
Thyroglossal cyst fistulas were detected in seven patients
(14.3%). All our cases were preoperatively examined through
ultrasonography (USG) to assess the cystic formation and
thyroid gland. While the thyroid glands were in the normal
localization of 44 patients, they were not monitored in five
patients. Thyroid scintigraphy was performed on these
five patients, and the thyroid glands were confirmed to be
normal. Magnetic resonance imaging (MRI) was performed
in only two cases to confirm the diagnosis due to the atypical
localization.

In two patients, a sign of infection was detected during
the preoperative period. The patients were given antibiotic
treatment over two weeks and then operated on. The Sistrunk
procedure without the drain placement was performed in all
patients. Of all TDC cases, 81.6% (n=40), 12.2% (n=6), and
6.2% (n=3) were determined to be localized in the infrahyoid,
suprahyoid, and suprasternal regions, respectively. While 15 of
our cases were followed up postoperatively (range from 16 to
24 hours), the other 34 patients were discharged on the same
day after the operation (range from 3 to 6 hours). Whereas
the mean hospital stay was 4.7+1.1 hours for those discharged
postoperatively on the same day, the time was 18.8+4.3 hours
for those hospitalized. No major complications were observed
in the perioperative period. Only two patients had cyst
ruptures during the surgery.

When the patients were grouped as inpatients and
outpatients, there was no significant difference in age
distribution; however, a significant difference was found in
the sizes of the cysts (Table 2). When the patients aged <5
years were compared to those aged >5 years, no significant
difference was found in in the sizes of the cysts (Table 3).

All cases were operated on by the same surgeon. None of
the outpatients operated on were readmitted because of any
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Table 1. Some clinical features of children undergoing the Sistrunk procedure

Clinical features n (%)

Gender Male 27 (55.1)
Female 22 (44.9)

Age (years)* 6.3+£3.7

Clinical Presentation Swelling in the middle region of the neck 42 (85.7)
Tyroglossal cyst fistulas 7 (14.3)

Location of Cysts Infrahyoid 40 (81.6)
Suprahyoid 6(12.2)
Suprasternal 3(6.2)

Imaging Methods USG 49 (100)
Thyroid scan 5(10.2)
MRI 2 (4.1)
Multiple modalities 7 (14.3)

Infection Preoperative 2(4.1)
Postoperative None

In- or outpatient surgery Inpatient 15 (30.6)
Outpatient 34 (69.4)

Complication 1(2.04)

Hospitalization Time (hours)* Inpatient 18.8+£4.3
Outpatient 4.7+£1.1

*This result was given as meanzstandard deviation (SD). MRI: Magnetic resonance imaging, USG: Ultrasonography

Table 2. Characteristics classified according to inpatient and outpatient status

Inpatient Outpatient P

n 15 34

Age (months) meanxSD 81.8+43.7 76.6£46.4 0.717°

Size of Cysts (mm) mean+SD 13.2+£3.6 16.5+4.6 0.002°

Thyroglossal Fistula (preop) - 7

Intraoperative Cyst Rupture - 2

Postoperative Wound Infection - 1

Recurrent Case - 1

dIndependent samples t-test, and "Mann-Whitney U test.

Table 3. Classified characteristics according to age category

<5 years >5 years p

n 20 29

Age (months) meanxSD 37.7+14.3 106.1+£37.2

Size of Cysts (mm) mean+SD 14.3£4.3 16.4+4.6 0.199°

Thyroglossal Fistula (preop) 1 6

Intraoperative Cyst Rupture 1 1

Postoperative Wound Infection - 1

Recurrent Case - 1

2Mann-Whitney U test

emergency status. The diagnosis of all patients had been
confirmed histopathologically; the mean follow-up time was
calculated as 26.5 months (ranging from 12 to 48 months),
and no recurrence was observed, except for only one case
(2.04%). The only patient with recurrence was a 12-year-old
patient with a cyst size of 21 mm, and this patient was one
of seven patients with a thyroglossal fistula. Only one patient
developed a postoperative wound infection, which resolved
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with antibiotic treatment. Additionally, these patients with
recurrence and wound infection were older than 5 years and
in the outpatient group. The recurrence was detected in the
second year of the follow-up in one patient, and the extended
Sistrunk procedure was applied to this patient. Another patient
with a previous history of surgical neck operation (the simple
cyst excision) in another local clinic was admitted to our
clinic with complaints of fistula and recurrence, The patient
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subsequently underwent an extended Sistrunk procedure. In
both patients, no recurrence was observed during the follow-

up.

DISCUSSION

Surgeons feel uncomfortable because of complications,
such as postoperative bleeding, edema, and seroma, after
the Sistrunk procedure performed without drain placement.
Thus, many surgeons prefer placing a drain as a routine
procedure (2,5) although the drain placement leads to an
increase in hospitalization and readmission (6). However,
many surgical procedures have seen a general trend in recent
years to decrease readmissions and hospital stays. Based on
the literature, there are several reports recommending that
the Sistrunk procedure can be performed in an outpatient
situation (3,5,6). Several surgeons are reluctant to perform the
Sistrunk procedure because of concerns about postoperative
complications, such as hematoma, edema, and seroma,
resulting in airway compromise. While we discharged
our outpatients undergoing the Sistrunk procedure in the
morning after a 3-to-6-hour follow-up on the same day, the
inpatients undergoing the same procedure were discharged
in the afternoon after 16 to 24 hours on the following day.
None of the outpatient patients were readmitted because of
any emergency status. None of our patients had bleeding,
edema, or seroma after the Sistrunk procedure. Meticulous
hemostasis during the operation and a light pressure dressing
are sufficient for this.

USG is the most informative method in the diagnosis
of TDC. Through USG, it can be confirmed whether the
thyroid gland is normal can be confirmed, and the removal
of ectopic thyroid tissue, which is the only thyroid gland
of patients, can be prevented. Thus, all our cases were
preoperatively exposed to a USG investigation. For this
reason, we recommend the concomittant USG investigation
of the thyroid gland. Computerized tomography or MRI may
be required in selected cases with diagnostic difficulties (5,7).
In our study, there were two cases exposed to MRI out of
our routine clinical practice. The complaint of these patients
were the swelling at the level of the incisura jugularis. MRI
was needed and performed due to the atypical localization of
the cyst in these patients. Because the findings after the MRI
confirmed TDC, the Sistrunk procedure was decided for the
two patient. As an imaging modality, our preference was MRI
since it provides better imaging of soft tissues and avoidance
of exposing to radiation. The procedure performed for these
patients revealed the extension of the ductus to the tongue
base; so, we had to perform another incision at the level of the
hyoid. Although routine thyroid scintigraphy is unnecessary
in general, we recommend thyroid scintigraphy as a routine
practice if the thyroid gland cannot be visualized. In our five
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patients, no thyroid glands were visualized; therefore, thyroid
scintigraphy was performed on these patients, and normal
thyroid glands were confirmed (8).

Among short-term complications seen after the Sistrunk
operation are local wound infection, edema, and hematoma
(2,9). Although rare, complications include abscess requiring
surgical drainage, nerve paralysis, hypothyroidism, airway
compromise, entry into the airway, and death are reported
in the literature (3,10). In a study performed by Geller
et al, the complications reported were post-operative
infection, recurrence of cyst, undesirable scar, fistula, and
laryngeal edema at the rates of 10.9%, 6.6%, 5.8%, 2.9%, and
0.7%, respectively (5). None of those as mentioned above
complications were witnessed in our series, except for one case
where the recurrence was observed and another case having
a postoperative wound infection. This condition may have
arisen from the small sample size in our study. In addition,
our cases had no significant medical problems leading to
perioperative complications.

Recurrence is often a frustrating challenge for surgeons. In
our case series, a recurrence was observed in only one patient
(2.04%) and improved by reoperation via the extended
Sistrunk procedure. In the literature, recurrence rates have
been reported on a large scale, ranging from 0% to 12.1% (11).
Incomplete removal of the duct results in the recurrence of
the cyst. Currently, the most common risk factors are age,
multiple ductal branches, and infection of the cyst (12-14).
Geller et al. suggested the lack of routine resection of tissue
in the suprahyoid space as another cause of recurrence (5).
Recurrence rate increases as age decreases. In their study,
Marianowsky et al. reported the recurrence rate was 8.3% in
the older age group and 50% in patients younger than one year
(13). On the other hand, Wang et al. found that the recurrence
rate did not increase in younger patients undergoing surgery
(15). In our patients, the mean age was found to be 6.3 years,
while the recurrence rate was 2.04%. Our recurrence rate may
have been low since there were only three patients younger
than two and 29 patients older than five. As noted by Patel et
al., after the Sistrunk procedure recurrence may result from a
branching pattern of the ductulus in the infrahyoid section of
TDC. (16). The residues and branches of the ductus neglected
during the surgery are likely to lead to recurrence.

It is hypothesized that recurrent infection episodes could
increase the probability of recurrence and complicate future
surgical procedures by promoting scarring and obscuring
tissue planes. Simon et al. reported recurrence rates of 20%
in cases with preoperative infections and 4% in those without
infections (14). In their study, Pastore et al. reported that the
recurrence rate was 7.3%, and that of seven patients operated
on due to recurrence, preoperative infection was observed
in five patients, while postoperative infection developed in
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two patients (12). Only two of our cases had preoperative
cystic infection. Those cases were operated on after two
weeks of antibiotherapy, recurrence occurred in the second
year of the follow-up, and an extended Sistrunk procedure
was performed. It can be speculated that the recurrence
in our case was due to a preoperative infection. The only
patient with recurrence was a 12-year-old patient with a cyst
size of 21 mm, and this patient was one of seven patients
with a thyroglossal fistula. The presence of a fistula was also
considered to be a cause of recurrence. In another study, Hong
et al. revealed that there was no significant difference in terms
of complications in the cases with drain placement compared
to those with no drain placement after the Sistrunk procedure
(3). As consistent with their findings, no complication was
encountered in our cases, except for the recurrence seen only
in one patient although no drain was placed in any of our
cases. Hong et al. suggested that drain placement in routine
clinical practice after the Sistrunk procedure is unnecessary.
We also support the opinion recommended by Hong et al.

Sometimes, TDC and dermoid cysts cannot be
distinguished in the preoperative period. In such situations,
several surgeons prefer performing a simple cystectomy in
place of the Sistrunk procedure, assuming that the mass is a
dermoid cyst rather than TDC. Our case, which underwent
a simple cystectomy previously in another local hospital, had
also been operated on based on this thought. Unfortunately,
the patient had to be reoperated on due to the recurrence.
We believe that it is conceivable to perform the Sistrunk
procedure in place of cystectomy. Eleven of our patients
received pathological diagnoses of epidermoid cysts and
dermoid cysts, and we did not include these patients in our
study group.

In the study performed by Pastore et al., the mean hospital
stay time was reported as 4.3 days in patients undergoing the
primary Sistrunk procedure (12). In our series, however, the
mean hospital stay time was 4.7 hours in outpatient cases,
while it was 18.8 hours in those hospitalized. We consider that
the Sistrunk procedure performed without drain placement
in an outpatient setting gave us an opportunity for shorter-
term follow-up.

Our study has limitations such as its retrospective and
single-center design and due to including a small number of
populations. We consider that randomized trials comparing
the procedure with and without drain placement should
be performed; however, both TDC and the complications
arising from the Sistrunk procedure are rarely encountered
entities. Thus, comprehensive studies performed with large
populations are difficult. The outcomes of our study may
not be generalizable to the other regions and populations.
However, the fact that all Sistrunk procedures were performed
by a single surgeon can be added as an advantage of our study.
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CONCLUSIONS

TDC should be kept in mind in the differential diagnosis
of patients presenting with neck swelling. The Sistrunk
procedure seems to be the most appropriate method at
present. We assert that drain placement is not mandatory, as
long as there are no compulsive conditions, such as an immune
deficiency or any coagulopathy. We consider that meticulous
hemostasis during the operation is more significant than
the drain placement. In addition, the outpatient Sistrunk
procedure is safe and well-tolerated in the routine treatment
of TDC. Contact information and specific instructions about
potential complications should be given to the parents or
relatives of the patients. However, postoperative admission
should be considered if the parents feel uncomfortable with
the discharge or live in remote regions.
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OZET

Idiyopatik graniilomat6z mastit memenin nadir goriilen, siklikla unilateral olma egiliminde olan, kronik,
inflamatuar benign hastaligidir. Memenin diger graniilomat6z hastaliklarindan farki altta yatan belirlenmis
bir etiyolojinin olmamasidir. Ancak etiyolojide laktasyon, hormonal degisiklikler, travma, enfeksiyonlar ve
otoimmiinite suglanmaktadir. Idiyopatik graniilomaéz mastit; bakteriyel mastit, sarkoidoz, tiiberkiiloz, vaskiilitik
hastaliklar (graniilomatozis polianjitis, poliarteritis nodosa), diyabetik mastopati ve inflamatuar meme kanseri
gibi ¢ok sayida benign ve malign hastalig: taklit edebildiginden, dogru tani i¢in klinik, radyolojik ve patolojik
korelasyon gerekmektedir. Idiyopatik graniilomatéz mastit tanis1 daha ¢ok bir diglama tanisidir. Reprodiiktif cagda
olan, laktasyon siireci gegirmis, memede ele gelen kitle ve ayni1 zamanda eslik eden inflamasyon bulgulariyla (agr1,
ates, kizariklik gibi) gelen kadin hasta en sik prezantasyon seklidir. Radyolojik bulgular 15131nda, histopatolojik
bulgular ile birlikte degerlendirilerek dogru taniya gidilebilir. Idiyopatik graniilomatéz mastitin radyolojik
bulgular1 nonspesifik olabilmektedir. Ancak 6n tani olusturmak, hastaligin yayginligini belirlemek ve malign
lezyonlardan ayirt etmek konusunda radyolojik bulgular olduk¢a yardimcidir. Mamografide, en sik diizensiz
sinurl kitle veya asimetrik opasite artisi; ultrasonografide, hipoekoik tiibiiler yapilar ve eslik eden diizensiz sinirlt
hipoekoik kitlesel lezyon; manyetik rezonans goriintillemede ise kitlesel olmayan segmental dagilim gosteren
kontrastlanan alanlar, heterojen kontrastlanan Kkitle, eslik eden diizgiin sinirli, rim tarzi kontrastlanan apseyi
temsil eden lezyonlar seklinde goriilmektedir. Eger klinik ve radyolojik olarak idiyopatik graniillomat6z mastitten
stiphelenilirse, 6n taniy1 desteklemek i¢in histopatolojik dogrulama kullanilabilir. Glintimiizde, eksizyona kiyasla
daha az invaziv olmasi ve yiiksek tanisal verimliligi nedeniyle siklikla kor igne biyopsisi tercih edilmektedir.
Histopatolojik olarak meme lobiillerini ve lobiilii gevreleyen yagli dokuyu tutan, Langerhans tipi dev hiicrelerin
ve epiteloid histiyositlerin eslik ettigi steril grantilomlarin bulundugu inflamasyon seklinde goriiliir.

Anahtar Kelimeler: Granillomat6z mastit, manyetik rezonans goriintiileme, ultrasonografi, mamografi, patoloji.
ABSTRACT

Idiopathic granulomatous mastitis is a rare, chronic, benign inflammatory disease of the breast that tends to be
unilateral. It differs from other granulomatous breast diseases in that it lacks a definitive underlying etiology.
However, lactation, hormonal changes, trauma, infections, and autoimmunity have been implicated in the
etiology. Idiopathic granulomatous mastitis can mimic a wide spectrum of benign and malignant conditions,
including bacterial mastitis, sarcoidosis, tuberculosis, vasculitic diseases (granulomatosis with polyangiitis,
polyarteritis nodosa), diabetic mastopathy, and inflammatory breast cancer; therefore, accurate diagnosis
requires clinical, radiological, and pathological correlation. The diagnosis of idiopathic granulomatous mastitis
is more often a diagnosis of exclusion. A woman of reproductive age, who has undergone lactation, and presents
with a palpable breast mass and concomitant inflammatory findings (such as pain, fever, erythema) is the
most common presentation. Radiological findings can be evaluated together with histopathological findings to
arrive at a correct diagnosis. The radiological findings of idiopathic granulomatous mastitis can be nonspecific.
However, radiological findings are quite helpful in establishing a preliminary diagnosis, determining the extent
of the disease, and distinguishing it from malignant lesions. On mammography, the most common findings are
an irregularly bordered mass or an asymmetrically increased opacity; on ultrasonography, hypoechoic tubular
structures and an accompanying irregularly bordered hypoechoic mass; and on magnetic resonance imaging, the
most common findings are segmentally distributed non-mass-like enhancing areas, a heterogeneous enhancing
mass, and lesions representing a well-circumscribed, rim-like enhancing abscess. If idiopathic granulomatous
mastitis is suspected clinically and radiologically, histopathological confirmation can be used to support the
preliminary diagnosis. Currently, core needle biopsy is often preferred due to its less invasive nature and high
diagnostic yield compared to excision. Histopathologically, it is seen as an inflammation involving the breast
lobules and the fatty tissue surrounding the lobules, with sterile granulomas accompanied by Langerhans-type
giant cells and epithelioid histiocytes.

Key words: Granulomatous mastitis, mammography, ultrasonography, magnetic resonance imaging, pathology.
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GIRIS

Idiyopatik graniilomatéz mastit (IGM) memenin nadir
gorillen, benign, inflamatuar bir hastaligidir. Olusum
mekanizmast tam bilinmese de meme lobiillerinden
baslayan ve kazeifikasyon igermeyen, vaskilitle iligkili
olmayan graniilomlar ve mikroapse odaklariyla seyreden
otoimmiin bir siire¢ ile karakterizedir (1-3). Ayrica geng
kadin hastalarda dogum ve emzirme sonrasi 5-6 yil i¢inde
gortlme sikhigindaki artis olusum mekanizmasinin dogum
ve emzirme siireciyle iligkili oldugunu diisiindiirmektedir
(4,5). Ancak nadiren hi¢ dogum yapmamis kadinlarda ve
erkeklerde de ortaya ¢ikabilir (6). Laktasyonla olan iliski; lokal
travma veya enfeksiyon sebebiyle ekstravaze olan igerigin
duktal epitele zarar verip graniilomatéz inflamatuar cevaba
neden olmasiyla agiklanir (5,7). Oral kontraseptiflerin neden
oldugu hormonal dengesizlikler, yabanci cisim reaksiyonu,
hiperprolaktinemi (intraduktal sekresyon artis1 yoluyla duktal
hasara neden olarak) (1), travma-enfeksiyonlar, a- 1 antitripsin
eksikliginin de etyolojide yer aldigindan bahseden ¢alismalar
bulunmaktadir (1,4,8). Ayrica cografi ve etnik yatkinliklar da
belirtilmis olup Tiirkiye, IGM ile ilgili yayinlarda énde gelen
tilkelerden biri olarak rapor edilmistir (6).

Memede graniilomatoz lezyonlar seklinde ilk olarak
Milward ve Gough (9) tarafindan tanimlanmistir. Otoimmiin
stire¢ tanimintilk olarak Kessler ve Wolloch (10) graniilomatoz
orsit ve tiroidit ile de iliskilendirerek yapmustir. IGM' nin
kortikosteroidlere ~yanit vermesi otoimmiin etyolojiyi
desteklemektedir (11).

KLINIK

Cogunlukla premenapozal donemde olan, dogum ve
laktasyon siireci gegirmis kadinlarda goralir (1,12,13). En
sik klinik prezantasyonu agrili ya da agrisiz ele gelen kitle
seklindedir (3,5,14). Meme basinda retraksiyon, apse ve
siniis trakti eslik edebilen klinik bulgulardir. Cogunlukla
tek memede goriilmekle birlikte nadiren iki tarafli tutulum
olabilir. Deride kalinlagma, kizariklik, enfeksiyon bulgularina
eslik eden ele gelen kitle ve aksiller lenfadenopati varlig
nedeniyle klinik ve bazen de radyolojik olarak inflamatuar
meme kanserini taklit edebilmektedir (5). Kesin tani ve
uygun tedavi yonteminin belirlenmesi igin patolojiye ihtiyag
duyulmaktadir (12).

Enfeksiy6z mastit ve meme kanseri ile klinik ve radyolojik
olarak benzerlik gosterdigi icin ayirici tanisinin yapilmasi
onemlidir. Ayrica graniilomatozis polianjitis, tiiberkiiloz,
sarkoidoz, poliarteritis nodosa, parazitik ve fungal
enfeksiyonlar gibi sistemik ve enfeksiy6z hastaliklardan da
klinik ve histopatolojik olarak ayrimi yapilmalidir (2,11,12).

GORUNTULEME
Mamografi bulgular:
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Resim 1. Sag memede hassasiyet ve ele gelen sertlik
ile basvuran 39 yasinda bir kadinda idiyopatik
granilomatéz mastit. Mamografide sag meme dis
kadranda asimetrik dansite artis gorilmektedir (a).
Ultrasonografi dizensiz konturlu, sekilsiz hipoekoik
kitleleri (b, c) gostermektedir. Kontrasth ¢ikarmali T1
Agirhikli MR gorintiilerde (d, e) sag meme saat 8-10
yoninde segmental dagilim gosteren kitlesel olmayan
dlizensiz heterojen kontrast tutulumlari izlenmektedir
(halka icinde). Bu alan iginde tGzim salkimi seklinde
kimelenmis, rim tarzi boyanan mikroapseler vardir
(oklar). Patolojik incelemede loblilosentrik paternde
granilomatdéz inflamasyon (f). Multinikleer dev
hicreler, histiyositler, notrofil I6kositler ve lenfositler
iceren graniilom olusumlari (oklar), lobillerde iltihabi
hiicrelerle infiltre ve bazilari genislemis duktuslar
(yildizlar) izlenmektedir (Hematoksilen/Eozin, 40x).

IGM’ nin mamografideki (MG) en sik goriilme seklinin
diizensiz sinirh kitle lezyonu (2,15) ya da asimetrik opasite
artist (3,5,14) oldugunu belirten ¢alismalar vardir. Asimetrik
opasite artisi (Resim 1,2), diizensiz sinirli opak kitle goriinimi
yaninda, ciltte kalinlasma, 6dem ve yapisal distorsiyon da sik
gorillen mamografi bulgularidir (12). Dens meme yapisina
sahip hastalarda mamografinin tanisal duyarlilig: diisiik olup
tamamen normal de goriilebilir (1). IGM’ de kalsifikasyon stk
goriilmez (1-3).

Ultrasonografi bulgular:

Ultrasonografi lezyonlarin degerlendirilmesinde ozellikle
40 yas altindaki hastalarda temel modalitedir (6). USG’ de
lezyonlar en sik diizensiz sinurli hipoekoik kitlesel lezyon
ve eslik eden tiibiiler yapilar (Resim 1-4) seklinde goriliir
(1,3,5,14,15). Bunun yani sira heterojen hipoekoik alanlar,
apse odaklar1 (Resim 2, 4), dilate tiibiiler yapilar (Resim 4),
akustik golgelenmeler, siniis trakt: (Resim 2), ciltte kalinlagma,
yagl dokuda inflame goriintim, parankimal distorsiyon da
sik USG bulgularidir (1,2,11). Ancak sonografik incelemede
herhangi bir patoloji de goriilmeyebilir (12). Memedeki
bulgulara siklikla kalin korteksli, genelikle hilusu izlenen
aksiller lenf nodlar1 da eslik edebilir (1,5). Renkli doppler
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Resim 2. idiyopatik graniilomatdz mastitli 35 yasinda
kadin hasta. Diyagnostik mamografide (a), solda
retroareolar alanda sag tarafla kiyaslandiginda global
asimetri dikkati c¢ekmektedir. US gorintilerinde
(b,c) saat 7-8 yonunde, meme ucuna yakin yerlesimli
cilde uzanan fistul trakti ve ciltte apse odagi (ok)

izlenmektedir. Kontrasth ¢ikarmali T1 Agirhikhh MR
gorintuler, periferik rim tarzi boyanan lezyonu
(kalin ok) ve bu lezyondan cilde uzanan fistdl
traktint (ince ok) ve ciltte apse odagini (yildiz)
gostermektedir. Histopatolojide etrafinda iltihabi
hicre infiltrasyonunun yogunlastigr fistal trakti
(yildizlar), cevre dokuda histiyositlerin toplandigi

granilom olusumu (kalin ok), inflamatuar hicrelerle
infiltre meme duktuslari (ince oklar) izlenmektedir
(e) (Hematoksilen/Eozin, 40x). Notrofil |okositleri
cevreleyen histiyositlerden olusan granilomat6z
reaksiyonun (ok) daha yakindan gériinimd. Sag ustte
benign meme duktuslari (yildiz) gorilmektedir (f)
(Hematoksilen/Eozin, 100x).

USG incelemesinde arteriyel ve venoéz vaskiilarizasyonda
artis (Resim 3) gorilebilir (2,12,16). Fatih Alper ve ark,,
radyologlar ve klinisyenler arasinda iletisimi kolaylastiracak
USG temelli siniflandirma sistemi 6nermistir. Simiflandirma,
biyopsi sonucuyla dogrulanmis IGM olgularinda sonografik
morfolojik ozelliklere gore grade 1, 2 ve 3 olarak yapilmustir:
Grade I lezyonlar, genellikle ¢evresinde 6dem ve minimal
vaskiilarite artist bulunan smirlandirilabilir hipoekoik/
heterojen kitle/kitleler seklinde goriiliir. Grade I, cilde drenaj
yapan sints-fistiil traktlar1 icermeyen, tiibiiler uzantilara
sahip veya tiibiiler uzant1 goriilmeyen ancak belirgin yapisal
distorsiyon, ciltte kalinlik artigi-retraksiyon ile ¢evre dokuda
artmis vaskilarite ve 6dem bulunan hipoekoik kitle olarak
tanimlanmistir. Grade III lezyonlarin ozelligi ise, siklikla
apse olusumlari ile birlikte veya apse olmaksizin, cilde drene
olan siniis veya fistiil traktlarina sahip diizensiz heterojen/
hipoekoik kitlelerdir. Bu siniflandirma, taniya ek olarak lokal
steroid tedavisinin protokollerinin belirlenmesinde uygun bir
arag olarak vurgulanmustir (17).
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Sonoelastografi IGM iliskili lezyonlarin malign-benign
ayrimini yapma konusunda negatif prediktif degeri yiiksek,
umutveren biryontemdir. Durur-Karakaya ve arkadaslari (18),
IGM oldugu kanitlanan vakalar tizerine yaptiklari caligmada
elastikiyet skoru, strain degeri, elastik cap degerlerini dlcerek
tim lezyonlarin benign karakterde olduklarini gosterdiler.
Biyopsi bazi vakalar i¢in gerekliligini stirdiirmekle birlikte,
radyolojik olarak benign oldugu distiniilen lezyonlarda bu
tan1y1 desteklemek igin elastografi yararli olabilir (13).
Manyetik Rezonans Gdriintiileme bulgular:

Manyetik Rezonans Goriintiileme (MRG) diger radyolojik
yontemlerle ve klinik bulgularla birlikte kullanildiginda anlam
kazanan, IGM ayirict tanisinda yardimei, tamamlayici bir

Resim 3. Dort aydir sag memede agri, meme basi
akintisi ve ele gelen kitle sikayetleri ile bagsvuran 42
yasindaki kadin hastada idiyopatik granilomatoz
mastit. Hasta daha Once enfeksiy6z mastit icin ¢ok
saylda antibiyotik kullanmis ama dizelme olmamis.
Kontrasthi ¢ikarmali MR incelemede sag memede
retroareolar alanda, heterojen yogun kontrast tutan
kitlesel lezyon (a) gorilmektedir. Gri skala (b) ve
renkli doppler ultrasonografi (c) meme basinin altinda

sinirlart  belirsiz, kanlanma godsteren solid kitleyi
gostermektedir.
Kor igne biyopsi materyaline ait histolopatolojik

gorintld. Sol altta benign meme duktuslari (yildiz),
sag (Ustte iltihap hicreleri, histiyositler ve dev
hiicre iceren granilom olusumu (kalin ok), ¢evre de
serbest parcaciklar halinde supuratif inflamasyon
iceren doku fragmanlari (ince oklar) izlenmektedir
(d) (Hematoksilen/Eozin, 40x). immiinohistokimyasal

olarak pankeratin ile sol altta benign meme
duktuslarinda reaksiyon izlenirken sag Ustte
granilomatéz inflamasyon alaninda reaksiyon
olmadigi gorialmektedir (e) (Pankeratin, 40x).

Granllomatoz inflamasyon alaninin daha yakindan
gorinimi. Lenfositler, notrofiller, histiyositler ve
dev hicreler (oklar) izlenmektedir (f) (Hematoksilen/
Eozin, 100x).
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Resim 4.iGMtanisialmis 32 yasinda kadin.Sol memede
MR gorintilemede ciltte (ince ok) ve parankimde
(kalin oklar) apse odaklari (a); ince duvarli apseler (b)
ve MIP gériintide memede genis bir alanda heterojen
yodun kontrastlanma dikkati cekmektedir (c). Renkli
doppler ultrasonografide (d) kanlanma gdstermeyen
yodun icerikli apse ile uyumlu hipoekoik lezyon; gri
skala USG' de (e) tiibiuler uzanim gdésteren hipoekoik
enflamasyon gorilmektedir.

Patolojik incelemede lobllosentrik paternde
granilomatdz inflamasyon (g,h). Ustte birkac adet
benign meme duktusu (yildiz), lobuli etkileyen
yodun iltihabi hiicre infitrasyonu ve cevre dokuda
fibrotik degisiklikler izlenmektedir. Histiyositler
ve dev hicreler (ok) iceren graniilomatéz alan
(9) gorilmektedir. (Hematoksilen/Eozin, 40x).
immiinohistokimyasal olarak CD68 ile histiyositlerde
boyanma (h) izlenmektedir (CD68, 40x).

goriintiileme yontemidir (12). Hastaligin farkli asamalarinda
farkli MRG bulgular1 goriilebilmektedir (3). MRG bulgular:
IGM’ yi kanserden aywrmak icin spesifik olmamakla
birlikte lezyonlar1 tanimlama ve malign lezyonlardan ayirt
etme konusunda yardimcidir. Lezyonlarin dagilimlaring,
yayginligini, lezyon i¢ yapisini, kontrastlanma paternlerini
gostermede etkili bir yontemdir. Ayni zamanda zamana bagh
sinyal intensitesi egrisi vermesiile de malign lezyonlardan ayirt
etmede yardimci olur (19). Lezyonlarin sayi, yer ve yayilim
gibi ozelliklerini diger goriintiileme yontemlerine (USG ve
MG) gore daha iyi tanimladig: i¢in BIRADS siniflamasina
katkida bulunur. Ancak kanserden mastiti ayirma konusunda
giiglii bir tan1 yontemi degildir (13,19). Ciinkii kontrastlanma
paternleri malign lezyonlarinkine benzer olabilir (3).

IGM’ nin en sik goriilen MRG bulgulari kitlesel olmayan
segmental dagilim gosteren kontrastlanma (3), heterojen ig
yapida lezyonlar ve eslik eden apse formasyonlaridir (Resim
1) (2,20). Apseler ayr1 ayr1 olabilir ya da birlesme egilimi
gosterebilir. Heterojen yogun kontrast tutan, diizensiz sinirl
graniilom odaklar1t MRG’ de kitle bulgusu verebilir (Resim 3).
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Ayrica mikroapse odaklar1 multipl, diizgiin sinirli, 1 cmden
kiigiik boyutlu, artmus T2 sinyal intensitesine sahip, periferik
kontrast tutan kitleler seklinde de goriilebilir (1,5). Mikroapse
odaklarina bagli tizim salkimi seklinde kontrastlanma
paterni goriilebilir (Resim 1) (3). Ayrica apse odaklarinin
olusturdugu periferik kontrastlanan diizgiin sinirh lezyon
gorinimii IGM’ nin en karakteristik MRG bulgusudur
(Resim 2,4) (19). Cevre parankimde 6dematoz inflamasyona
bagli intensite degisiklikleri goriilen bulgular arasindadir (5).

IGM’ de genellikle tip 1 (progresif kontrastlanma paterni)
ve 2. siklikla tip 2 (plato ¢izen konrastlanma paterni)
goriilmekle birlikte az da olsa tip 3 egri de (washout gosteren
kontrastlanma paterni) gorilebilir (5,12,19). Dursun ve
arkadaslar1 (2) malign lezyonlarda goriilen tip 3 boyanma
seklinin 1/4 oraninda goriilebildigini ortaya koymustur.

MRG ve USG Kkitle lezyonlarini gosterme konusunda
mammografiden tstin olup kitlesel olmayan lezyonlari
gostermede ise MRG, USG’ den daha tanisaldir. Ayrica MRG
yogun parankimal 6dem nedeniyle USG ve MG de gizlenen
lezyonlar1 goriintillemede yardimci olabilir. Ayrica IGM
genellikle gen¢ kadinlarda goriildiigii igin parankim karakteri
nedeniyle USG ve MG’ nin sonug veremedigi durumlarda
yardimer olur (19). MRG, konservatif tedavi ile tedavi edilen
zor vakalarda zaman igerisinde hastaligin tedaviye yanitinin
degerlendirilmesinde veya niiks ve progresyonlarin ortaya
konmasinda etkili bir yontemdir (1,19).

Imamura ve ark. min difiizyon incelemenin tanidaki
yerini arastirdigi ¢aliymada, dinamik kontrastlh MRG' ye
ADC degerinin eklenmesiyle, kitlesel olmayan malign
meme lezyonlarini benign lezyonlardan ayirma konusunda
duyarlihgin arttigi, ancak o6zgulliigiin azaldig: belirlenmistir
(21). Bununla birlikte IGM difiizyon incelemede diffiizyon
kisitlamast gosterebilir; ADC degerleri normal parankime
gore daha diisik bulunmustur ve bu malignitelerle
karigmasina neden olabilmektedir (1-3,22).

PATOLOJI

IGM’ nin patolojik prezantasyonu lobiilosentrik
graniilomatoz inflamasyon seklindedir (Resim 1, 4) (13,14).
Inflamasyon genellikle lobiil ve lobiilii cevreleyen yagh doku
ile sinirhdir (5,14). Asiner yapilarda kayip ve duktuslarda
hasar goriilebilir (Resim 3, 4) (1,16). ltihapli lobiiller i¢inde
lenfositler, plazma hiicreleri, eozinofiller ve bazen nétrofilik
mikroapseler olabilir (Resim 1, 2, 3). Kazeifikasyon icermeyen
steril graniilomlar epiteloid histiyositlerden ve Langhans tipi
devhiicrelerden olusur (Resim 3,4) (1,2,13,16). Grantilomat6z
inflamasyona degisken stromal yanit gelisir, bu yanit nodiiler
stromal fibrozis seklinde olabilir (Resim 4) (23).

Patolojik taniya giderken elde edilen o6rneklerin tan:
koyduruculugunun da irdelendiginde; ince igne aspirasyon
biyopsisi (IIA); hizli, kolay, minimal invaziv bir yoéntem
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olmasina ragmen tani duyarlihg: disiiktir (2). Tuberkiiloz
dahil diger grantilomatéz inflamasyon etyolojileri ile ortiisen
bulgular nedeniyle sitolojik tani gii¢ olmaktadir. Nekrozun
yoklugu ve zeminde nétrofil baskinhiginin olmast IGM tanist
icin yardimci bulgulardir. Ayrica grantilom yoklugunda
bile ¢ok sayida epiteloid histiyositlerin gortilmesi taniy
desteklemektedir (24).

Kor igne biyopsi doku mimarisini de gosterdigi icin IIA
biyopsisine gore ¢ok daha yiiksek oranda tan1 koydurucudur
(Resim 3) (14). Larsen ve ark. (14) IIA biyopsisinin tani
koydurma oranini %21 ve kor igne biyopsinin tan1 koydurma
oranint %96 olarak ortaya koymustur ayrica kor igne
biyopsiyle tan1 konamayan kiigiik bir hasta grubuna cerrahi
eksizyon ile IGM tanisint koymugslardir. Giiniimiizde tani ve
tedavi i¢in genis cerrahi eksizyonlar tercih edilmemektedir,
ciinkii bununla ilgili ytiksek rekiirrens oranlar: bildirilen
calismalar vardir (5).

AYIRICI TANI

Klinik ve patolojik olarak bir¢ok sistemik hastalig taklit
edebilen IGM’ nin patolojik olarak ayiric1 tanisi yapilmalidir.
Tiiberkiiloz meme tutulumu yéniyle klinik olarak IGM ile
karigabilmektedir. Ozellikle endemik oldugu toplumlarda
ayiricr tanida akilda bulundurmak gerekir. Tiberkiilozun
meme tutulumu; duktuslar daha belirgin olmak iizere, hem
duktus hem de lobiilleri etkilemesi ve kazeifikasyon nekrozu
iceren graniilomlar goriilmesiyle IGM’ den ayrilir (13).
PCR testi ile tiiberkiiloz basili gosterilerek tani konabilir.
Graniillomatozis Polianjitis' te c-ANCA pozitiftir ve IGM
den farkli olarak nekroz igeren graniilomlar (25) ve vaskiiler
yapilarin yikimina yol agan 16kosit infiltrasyonu gorilir.
Sarkoidozdaki graniilomlarda daha az inflamasyon izlenir
ve apse formasyonlart goriilmez (5). Bununla birlikte
IGM vakalarinda corynebacterium tiirlerinin iirediginden
bahseden ¢aligmalar da vardir (1), ancak genel kani elde edilen
orneklerin steril oldugu yoniindedir. Ayrica IGM ile benzer
patolojik goriiniime sahip olmakla birlikte nétrofillerin eslik
ettigi grantilomlar ve corynebacterium basilini igeren kistlerle
karakterize kistik notrofilik grantilomatéz mastit (KNGM)
gibi IGM’ den ayr1 olarak tanimlanmus bir patolojik tan1 vardir
(16,26,27). KNGM tanimi1 halen gelistirilmektedir ve universal
olarak kabul edilmis tan1 kriterleri hentiz yerlesmemistir. Bazi
yazarlar da KNGM’ in ayr1 bir antiteden ziyade IGM in bir alt
grubu ya da paterni oldugunu bildirmektedir (27).

Periduktal mastit iceren duktal ektazi histolojik ayirict
tanilar arasindadir. Periduktal mastit ana laktifer6z duktuslar:
etkilerken IGM lobiilleri etkilemektedir. Memenin yag
nekrozu, hidradenitis supurativa, diyabetik mastopati, 1gG4
iligkili otoimmiin hastalik, yabanci cisim graniilomlari
blastomikozis, kriptokokkozis, filaryazis, aktinomikozis ve
histoplazmozis de ayiric1 tanida akilda tutulmasi gereken
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durumlardandir (28).

IGM igin en 6nemli ayirici tani ise invaziv ve insitu
neoplazilerden ayirici  tamisinin - yapilmasidir.  Duktal
karsinoma in situ (DCIS)’ da klonal gériniimde ve sitolojik
atipiye sahip duktal hiicreler ve bunlarin bulundugu kalsifiye
duktus yapilari seklinde goriiliir. Invaziv meme karsinomunda
ise dezmoplastik zeminde, diizensiz goriiniimde ve sitolojik
atipiye sahip infiltratif epitel hiicre topluluklar1 seklinde
goriilebilir (5). Nadir olarak lobuler granulamat6z mastit
ve meme karsinomu birlikteligi bildirilmistir. Ozgen ve
arkadaglarinin (29) grantilomat6z lobiiler mastit tanili 90
hastayaait biyopsileri degerlendirdigi calismada 2 nitks olguda
lezyon iliskili DCIS tespit edildigi, 16 olguda lezyona eslik
eden fibrokistik degisiklikler bulundugu bildirilmektedir.

TEDAVI ve TAKIP

IGM' nin etiyopatogenezindeki belirsizlikler tedavi
yaklasimlarinda da bir standardizasyon olmamasina yol
acmugtir. IGM' nin etiyopatogenezi ve klinik seyri yapilan
caligmalar sonucu aydinlatildike¢a tedavi yontemleri de yillar
icerisinde degisiklik gostermistir. 1980 dncesinde IGM tanis
alan hastalarda daha ¢ok cerrahi eksizyon tercih edilirken
bu uygulama rekiirrenslerin goriilmesi ve kot kozmetik
sonuglar nedeniyle yerini konservatif tedavilere birakmustir
(1,5). Tedavinin ana hedefi, inflamasyonu kontrol altina
almak, semptomlar1 gidermek ve niiksleri 6nlemektir. Bu
dogrultuda, ilk basamak medikal tedavi olarak genellikle
kortikosteroidler tercih edilmektedir. Steroid tedavisine
olumlu yanit alinmasi, hastaligin otoimmiin kokenli oldugu
teorisini de desteklemektedir. Tedaviye genellikle yiiksek doz
prednizon (6rnegin 0.5-1 mg/kg/giin) ile baslanir ve klinik
yanita gore doz yavasca azaltilarak kesilir. Tedavinin erken
sonlandirilmasi veya dozun hizli distiréilmesi niiks riskini
artirabilmektedir (30).

Sistemik steroid tedavisi, etkinligine ragmen ¢ok sayida
yan etkiyle iligkilidir. Idiyopatik Graniilomatdz Mastit (IGM)
tedavisinde lokal steroid tedavisi, sistemik tedavinin yan
etkilerini en aza indirme potansiyeli ve hedeflenen dokuya
dogrudan etki etme avantaji nedeniyle umut vadeden
bir secenek olarak o6ne ¢ikmaktadir. Bu tedavi yontemi,
topikal uygulamalar ve intralokal enjeksiyonlar seklinde
yapilabilmektedir. Cesitli ¢alismalar, lokal steroid tedavisinin
etkinligini ve giivenligini aragtirmistir (31). Ornegin, Alper ve
ark. tarafindan yapilan ¢aligmalarda, ultrason rehberliginde
meme icine lokal steroid enjeksiyonlarinin IGM tedavisinde
etkili, giivenli ve komplikasyonsuz oldugunu gostermistir. Bu
calismada, ortalama 3-4 haftalik araliklarla uygulanan lokal
steroid enjeksiyonlar1 sonucunda hastalarin %89,3' tinde tam
yanitelde edilmistir (32). Alper E veark. bagkabir caligmasinda,
USG rehberliginde uygulanan lokal intramammarian steroid
enjeksiyonlariimn etkinligini ve givenilirligini USG temelli
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siniflandirmalaria gore degerlendirmistir. 40 mg/mL ve
80 mg/mL dozlarinda uygulanan lokal steroid tedavileri
karsilagtirilmis ve ozellikle yiiksek doz steroidin, Grade
II ve III lezyonlarda tedavi sayisini azaltmada istatistiksel
olarak anlamli derecede daha etkili oldugu bulunmustur.
Bu da hastaligin daha ileri evrelerinde dahi yiiksek doz lokal
uygulamanin faydali olabilecegini diistindiirmektedir (17).

Toktas ve ark. tarafindan yapilan ¢ok merkezli bir
prospektif caliymada, intralokal steroid enjeksiyonu ile
topikal steroid uygulamasinin kombine kullaniminin, sadece
sistemik steroid tedavisine kiyasla 6nemli 6l¢tide daha yiiksek
yanit oranlarma (%93,5' e karst %71,9), daha disitk niiks
oranlarina (%8,7' ye kars1 %46,9) ve cerrahi tedavi ihtiyacinda
belirgin bir azalmaya yol agtig1 saptanmustir. Bu sonuglar, lokal
tedavinin sistemik yan etkileri minimize ederken hastaligin
kontroliinde istiin olabilecegini gostermektedir (33,34)

Steroid tedavisine yanit vermeyen, steroide bagli yan
etkilerin gelistigi veya niiks eden olgularda ise immiinstipresif
ajanlar ikinci basamak tedavi olarak devreye girmektedir.
Bu ajanlar arasinda en sik metotreksat kullanilmaktadir.
Metotreksat, steroid dozunu azaltmaya (steroid koruyucu
etki) ve uzun siireli remisyon saglamaya yardimci olabilir.
Bazi secilmis ve hafif semptomlu vakalarda ise herhangi
bir medikal tedavi verilmeksizin "bekle ve gor" yaklagimi
benimsenebilir, zira hastaligin spontan olarak geriledigi
olgular da bildirilmistir. Apse gelisen durumlarda ise
antibiyotik tedavisi esliginde perkiitan drenaj, inflamasyonu
kontrol altina almak i¢in 6nemli bir basamaktir. Cerrahi,
gliniimiizde daha ¢ok medikal tedaviye direngli, sinirli ve sebat
eden Kkitlelerin ¢ikarilmasi veya apse drenaji gibi durumlarda
sakli tutulan bir yontemdir (35).

SONUC

IGM siklikla reprodiiktif dénem kadinlarda goriilen,
nonkaze6z graniilomatoz enflamasyonla karakterize benign
kronik inflmatuar bir meme hastaligidir. Goriintiileme
bulgular1 memenin benign ve malign hastaliklariyla
ortustigi icin klinik ve patolojik tan1 6nem kazanmaktadir.
Antibiyotiklere direngli mastit, IGM ayiric1 tanisini akla
getirmelidir. IGM' nin degerlendirilmesinde goriintillemenin
roli; lezyonlarin yayilimini, yerini ve boyutunu belirlemek;
uygun lezyonlardan biyopsi almak; apse odaklarini saptamak
ve gerekirse drene etmek; tedavi yanitini degerlendirmek;
takipte lokal niiksleri saptamaktir.

IGM' nin kesin etiyopatogenezi ve en uygun tedavi
protokoliiniin standartlastirilmasi halen belirsizligini koruyan
onemli alanlardir. Bu nedenle gelecekteki c¢alismalarin,
hastaligin  altta  yatan molekiiller = mekanizmalarin
aydinlatmaya ve tedaviye yanit1 ongorebilecek biyobelirtegleri
tanimlamaya odaklanmasi, klinik yonetimi iyilestirmek adina
kritik neme sahiptir.
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Cikar Catigmasi: Calismada herhangi bir ¢ikar ¢atigmasi yoktur.

Finansal Cikar Catigmasi: Calismada herhangi bir finansal ¢ikar catismast
yoktur.
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