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Amac ve Kapsam

Noropsikiyatri Arsivi (Arch Neuropsychiatry), Tiirk Néropsikiyatri
Dernegi'nin bilimsel yayin organidir. U¢ ayda bir yayimlanir; her
yihin dort sayisi bir cilt olusturur.

Noropsikiyatri Arsivi psikiyatri, néroloji ve iliskili davranis bilimleri
alanlarinda klinik ve temel bilim yazilarinin yayimlandigi danisman
denetimli bilimsel bir dergidir. Noroloji ve psikiyatrinin ortak ilgi
alanindaki konulari ele alan makaleler 6zellikle tercih edilir. Dergide
orijinal arastirma, derleme, editére mektup ve olgu sunumu
turtndeki yazilar yer alir.

Derginin hedef kitlesi noroloji ve psikiyatri alanlarinda calisan veya
bu alanlara ilgi duyan arastirmaci ve hekimlerdir.

Derginin editéryal ve yayin siregleri International Committee of
Medical Journal Editors (ICMJE), World Association of Medical
Editors (WAME), Council of Science Editors (CSE), Committee on
Publication Ethics (COPE), European Association of Science Editors
(EASE) ve National Information Standards Organization (NISO)
organizasyonlarinin - kilavuzlarina uygun olarak bigimlendirilir.
Noropsikiyatri - Arsivi, Principles of Transparency and Best
Practice in Scholarly Publishing (doaj.org/bestpractice) ilkelerini
benimsemistir.

Noropsikiyatri Arsivi Science Citation Index-Expanded (SCI-E),
PubMed Central, Journal Citation Reports/Science Edition,
EMBASE, ProQuest, SCOPUS, EBSCO, PSYCHinfo, CINAHL,
Gale/Cengage Learning, Turk Psikiyatri indeksi, TUBITAK ULAKBIM
TR Dizin ve ve Turkiye Atif Dizini tarafindan indekslenmektedir.

Tuim makaleler www.noropsikiyatriarsivi.com sayfasindaki online
makale degerlendirme sistemi kullanilarak dergiye génderilmelidir.
Derginin yazim kurallarina, gerekli formlara ve dergiyle ilgili diger
bilgilere web sayfasindan erisilebilir.

Derginin tim masraflari Turk No&ropsikiyatri Dernegi tarafindan
karsilanmaktadir. Dergide tibbi ilag, malzeme ve cihaz ureticilerinin
tanitimlarini icerir gorseller, duyurular yayimlanabilir. Mali ve bi-
rokratik islemler konusunda Tirk Noropsikiyatri Dernegi Yonetim
Kurulu'nun oluru alinmak kosulu ile bu tanitim gérsel ve duyurula-
rina dergide yer verilmesine karar verme yetkisi yayin yonetmenle-
rinindir. isteklilerin dernek yénetim kuruluna basvurmalar énerilir.

Noropsikiyatri Arsivi, 1 Eyltl 2018 itibariyle gonderilen ve bilimsel
degerlendirme sonucunda yayina kabul edilen tim makaleler
icin Turk Noropsikiyatri Dernegi tyesi olanlardan 200 USD, lye
olmayanlardan ise 250 USD yayin Ucreti tahsil edecektir. Son 3 yil
icinde Noropsikiyatri Arsivi dergisinde hakemlik yapmis yazarlar
icin yayin ticreti 150 USD olarak tahsil edilir.

Dergide yayimlanan makalelerde ifade edilen bilgi, fikir ve gorisler
Turk Noropsikiyatri Dernegi, Bas Editor, Editorler, Yayin Kurulu
ve Yayincr'nin degil, yazar(lar)in bilgi ve gorislerini yansitir. Bas
Editor, Editorler, Yayin Kurulu ve Yayinci, bu gibi yazarlara ait
bilgi ve gorusler icin hicbir sorumluluk ya da ytkimlilik kabul
etmemektedir.

Yayimlanan tiim icerige www.noropsikiyatriarsivi.com adresinden
licretsiz olarak erisilebilir.

Dergide yayimlanan igerigin tim telif haklari Turk Néropsikiyatri
Dernegi'ne aittir.

Editoryal Ofis

Adres: Mesrutiyet Mah. Halaskargazi Cad.
Site Apt. No:128/1, Sisli, istanbul, Tarkiye
Tel: +90 212 244 96 66

Faks: +90 212 244 96 67

E-posta: npa@noropsikiyatriarsivi.com
Web: www.noropsikiyatriarsivi.com

Yayin Hizmetleri: BAYT

Adres: Ziya Gokalp Cad., 30/31
06420 Kizilay, Ankara, Turkiye
Tel: +90 431 3062

E-posta: inffo@bayt.com.tr
Web: www.bayt.com.tr
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Yazarlara Bilgi

e YAYIN SURECI

«  MAKALE GONDERME

e MAKALENiIN HAZIRLANMASI
«  DUZELTMELER

e YAYIN UCRETLERI

YAYIN SURECi

Derginin editoryel ve yayin sirecleri International Committee
of Medical Journal Editors (ICMJE), World Association of Medical
Editors (WAME), Council of Science Editors (CSE), Committee on
Publication Ethics (COPE), European Association of Science Editors
(EASE) ve National Information Standards Organization (NISO)
kilavuzlarina uygun olarak bicimlendirilmistir. Ayrica bu siregler,
Principles of Transparency and Best Practice in Scholarly Publishing
(doaj.org/bestpractice) ilkelerine uygun olarak yurtttlmektedir.

Gonderilen yazilarin daha énce baska bir elektronik ya da basili
dergide, kitapta ya da farkl bir ortamda yayinlanmamis olmasi
ya da yayinlanmak icin degerlendirme asamasinda olmamasi
gereklidir. Daha 6nce baska bir dergiye génderilen ancak yayina
kabul edilmeyen yazilar icin bilgi verilmesi ve 6nceki hakem
raporlarinin Néropsikiyatri Arsivi Yayin Kurulu'na gonderilmesi
degerlendirme sirecinin hizlanmasini  saglayacakti. Onceden
toplantilarda sunulan ¢alismalar icin, toplantinin tam adi, tarihi,
sehri ve ulkesi belirtiimelidir.

Noropsikiyatri Arsivine gonderilen makaleler, bilimsel nitelik ve
ozglinliik agisindan incelenir. Makalelerin 6zgtinliikleri, ydntemleri,
konunun 6nemi ve dergi kapsaminda olup olmadigi 6ncelikle Yayin
Kurulu tarafindan degerlendirilir. N6éropsikiyatri Arsivi'nin bilimsel
yayin standartlarini karsilayan makaleler, tarafsiz degerlendirme
stirecini saglamak igin alanlarinda uzman en az iki dis-bagimsiz
hakeme gonderilir. Makalelerin karar sirecinde bagimsiz, tarafsiz,
cift-kor hakem degerlendirme raporlari temel alinmaktadir. Btiin
makalelerin karar verme streclerinde son karar yetkisi Genel
Yayin Yonetmenleri'ne aittir. Dergi Yayin Kurulu Gyeleri tarafindan
gonderilecek makalelerin degerlendirme stirecleri, davet edilecek
dis bagimsiz yayin yonetmenleri tarafindan yonetilecektir.

Klinik ve deneysel calismalar, ilag arastirmalari ve bazi olgu
sunumlari igin Diinya Tabipler Birligi Helsinki Bildirgesi ‘“insan
Katiimcilar iceren Tibbi Arastirmalar icin Etik ilkeler” (Ekim 2024),
cercevesinde hazirlanmis Etik Kurul raporu gerekmektedir. Gerekli
gorilmesi halinde, Etik Kurul raporu veya es degeri olan resmi bir
yazl, yazarlardan talep edilebilir. insanlar tizerinde yapilmis deneysel
galismalarin sonuglarini bildiren yazilarda, calismanin yapildigi
kisilere uygulanan prosedirlerin niteligi tumuyle agiklandiktan
sonra, yazili onaylarinin alindigina iliskin bir aciklamaya metin
icerisinde yer verilmelidir. Hayvanlar tizerinde yapilan ¢alismalarda
ise agri, aci ve rahatsizlik verilmemesi icin yapilmis olan islemler
makalede acik olarak belirtilmelidir. Hasta onamlari, Etik Kurul
raporunun alindigl kurumun adi, onay belgesinin numarasi ve

tarihi ana metin dosyasinda yer alan “Yontem” baghgl altinda
belirtilmelidir. Hastalarin kimliklerinin gizliligini korumak yazarlarin
sorumlulugundadir. Hastalarin  kimligini aciga cikarabilecek
fotograflar icin hastadan ya da yasal temsilcilerinden alinan imzali
izinlerin de génderilmesi gereklidir.

insanlar tzerinde yapilacak her arastirma, Helsinki Bildirgesine
uygun bigcimde, ilk katilimcr arastirmaya alinmadan 6nce kamuya
acik bir veri tabanina kaydedilmis olmalidir. Ttim klinik calismalarin
ICMJE 6lgiitlerine uygun bir sekilde Diinya Saghk Orguti‘nin
“Uluslararasi  Klinik Calismalar Kayit Platfomu (International
Clinical Trial Registry Platform)” ya da esdegeri bir kamuya agik veri
tabaninina kaydedilmesi gerekmektedir. Turkiye'de yapilan klinik
calismalar icin ayrica Turkiye ilac ve Tibbi Cihaz Kurumu'ndan
izin alinmis olmalidir. Klinik calismalarin kayit numaralari “Ozet”
bélumiiniin sonuna eklenmelidir.

Yazinin hazirlanmasinda Yapay Zeka (YZ), makine 6grenme ya
da benzer bir teknolojiden vyararlaniimis ise kullanilan aracin
adi, versiyonu ve YZ tarafindan olusturulan igerik yontem
bélimiinde acik olarak belirtiimelidir. Ek olarak, yazinin sonuna
bir “bilgilendirme” bolumi eklenerek, yazinin hazirlanmasinda
YZ araclarindan yararlanildigi ve YZ tarafindan olusturulan
icerik ile ilgili tim sorumlulugun yazarlara ait oldugu ve hem
kullanilan YZ aracinin hem de YZ tarafindan olusturulan icerigin
yontem bélimiinde aciklandigi yazilmaldir. Ayni bilgilendirme
makale basvurusu sirasinda editorlere gonderilen st yazida da
belirtilmelidir.

Butun makalelerin benzerlik tespiti denetimi, iThenticate yazilimi
araciligiyla yapiimaktadir.

Kurum Bilgileri: Yazarlar hem calismanin yapildigi kurumun hem de
guincel kurumlarinin isimlerini belirtmelidir.

Makalelerin degerlendirilmesi sirasinda ya da kabul ve yayinlanmasi
sonrasinda yazarlik ile ilgili konularda herhangi bir anlasmazlik
ortaya ¢ikmasi durumunda Noropsikiyatri Arsivi inceleme
yapma ya da yarglya varma konumunda olmayacaktir. Yazarlarin
yazarlikla iliskili anlasmazliklari kendi aralarinda c¢éziimlemeleri
beklenmektedir. Gerekli goriilmesi durumunda Noropsikiyatri
Arsivi ilgili kurumlara ulasma ve makaleleri reddetme ya da geri
cekme hakkini sakli tutar.

Yayin Kurulu, dergiye gonderilen calismalar hakkindaki intihal,
atif manipulasyonu ve veri sahteciligi iddia ve stpheleri
karsisinda COPE kurallarina uygun olarak hareket edecektir.
Yayin Kurulu tarafindan yazilarla ilgili her turld itiraz ve
yakinma COPE rehberleri kapsaminda isleme alinmaktadir.
Yazarlar, itiraz ve sikayetleri icin dogrudan Editoryal Ofis ile temasa
gecebilirler. Gerek duyuldugunda Yayin Kurulu kendi icinde
¢ozemedigi konular icin COPE ile iletisime gecip danismanlik
alabilir. Bu durumda COPE 6nerisi son karar olarak kabul edilecektir.

Yazar olarak listelenen herkesin ICMJE (www.icmje.org) tarafindan
onerilen vyazarlik kriterlerini karsilamasi gerekmektedir. ICMJE,
yazarlarin asagidaki dort kriteri karsilamasini nermektedir:
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1. Calismanin yaratim ve tasarimina; ya da galisma icin verilerin
toplanmasina, analiz edilmesine ve yorumlanmasina énemli
katki saglamis olmak; VE

2. Gahismanin yazilmasinda yer almak ya da calismanin énemli
dusinsel iceriginin elestirel incelemesini yapmak; VE

3. Yazinin yayindan 6nceki son biciminin gézden gecirmis ve
onaylamis olmak; VE

4. Calismanin  herhangi  bir bélimunin  gecerliligi  ve
dogruluguna iliskin sorularin uygun bi¢imde sorusturuldugu
ve ¢oziimlendiginin garantisini vermek amaciyla c¢alismanin
her yoniinden sorumlu olmayi kabul etmek.

Bir yazar, calismada katki sagladigi kisimlarin sorumlulugunu
almasina ek olarak, digeryazarlarin calismanin hangi bolimlerinden
sorumlu oldugunu da saptayabilmelidir. Ayrica, yazarlar
birbirlerinin katkilarinin saglamhgina gtiven duymalilardir. Yazar
olarak belirtilen her kisi, yazarligin dért 6lcutiini de karsilamahdir
ve bu dort 6lciitl karsilayan her kisi yazar olarak tanimlanmahdir.
Dort olcutiin hepsini karsilamayan kisilere makalenin bashk
sayfasinda tesekkir edilmelidir.

Yazarlik haklarina uygun hareket etmek ve hayalet ya da lituf
yazarligin énlenmesini saglamak amaciyla sorumlu yazarlar makale
yukleme sirecinde  www.noropsikiyatriarsivicom adresinden
erisilebilen Yazar Katki Formu'nu imzalamali ve taranmis versiyonunu
yaziyla birlikte gondermelidir. Yayin Kurulu'nun gonderilen bir
makalede “lttuf yazarlik” oldugundan stiphelenmesi durumunda
s6z konusu makale degerlendirme yapilmaksizin reddedilecektir.
Makale génderimi kapsaminda; sorumlu yazar makale génderim ve
degerlendirme siiregleri boyunca yazarlik ile ilgili tim sorumlulugu
kabul ettigini bildiren kisa bir 6n yazi gondermelidir.

Calisma cok sayida yazarin yer aldig blytk bir grup tarafindan
gerceklestirilmis ise, grup calisma baslamadan énce kimlerin yazar
olacagina karar vermeli ve makaleyi gondermeden 6nce yazar
isimlerini onaylamis olmalidir. Grubun tiim tyeleri yazarlk icin
gereken her doért kosulu karsilamali ve cikar catismasi agiklama
formlarini bireysel olarak doldurmalidir. Bazi ¢ok yazarli buyik
gruplar kendilerine bir grup ismi belirleyerek bu grup ismini yazar
adi olarak kullanir. Béyle bir durumda dergi ile yazismay yuriten
yazar, grup ismini belirtmeli ve calismada yazar olarak sorumluluk
alacak tye isimlerini agik¢a yazmalidir.

Noropsikiyatri - Arsivi; génderilen makalelerin  degerlendirme
sirecine dahil olan bireylerin ve yazarlarin, potansiyel c¢ikar
catismasina ya da onyargiya yol acabilecek finansal, kurumsal ve
diger iliskiler dahil mevcut ya da potansiyel cikar catismalarini
beyan etmelerini talep ve tesvik eder. Bir calisma icin bir birey
ya da kurumdan alinan her turlt finansal destek ya da diger
destekler Yayin Kurulu'na beyan edilmeli ve potansiyel cikar
catismalarini beyan etmek amaciyla ICMJE Potansiyel Cikar
Catismalar Formu katki saglayan tim yazarlar tarafindan ayri
ayri doldurulmalidir. Yayin Yénetmenleri, yazarlar ve hakemler
ile ilgili potansiyel cikar ¢atismasi vakalari derginin Yayin Kurulu
tarafindan COPE ve ICMJE rehberleri kapsaminda ¢oziilmektedir.

Basvuru asamasinda makaleler dergiye Tirkce ya da ingilizce
olarak génderilebilir. Degerlendirme siireci tamamlandiktan sonra
yayinlanmak tzere kabul edilen makaleler her iki dilde hem Tiirkce
hem ingilizce olarak yayinlanmaktadir. Yayina kabul edilen Tiirkce
makalelerin ingilizce cevirisinin ve ingilizce makalelerin Tiirkce
cevirisinin yazarlar tarafindan yapilmasi beklenmektedir. Turkiye
disindan gonderilmis ve yazarlarin hicbirisinin Tirkce bilmedigi
ingilizce makalelerin yayina kabul edilmeleri durumunda Tiirkce'ye
ceviri dergi tarafindan saglanacaktir.

Noropsikiyatri Arsivine makale gonderirken yazarlar makalelerinin
telif haklarini  Turk Noropsikiyatri Dernegine devretmeyi

kabul ederler. Reddedilen makalelerin telif haklari yazarlarina
geri verilecektir. Noropsikiyatri Arsivi her makalenin  www.
noropsikiyatriarsivicom adresinden erisebileceginiz Yayin Hakki
Devir Formu ile beraber génderilmesini talep eder. Yazarlar, basili
ya da elektronik formatta yer alan resimler, tablolar ya da diger her
turlt icerik dahil daha once yayimlanmis icerigi kullanirken telif
hakki sahibinden izin almalidirlar. Bu konudaki mali ve cezai yasal
sorumluluk yazarlara aittir.

Dergide yayimlanan makalelerde ifade edilen goris ve dusiinceler,
Noropsikiyatri Arsivi, Genel Yayin Yonetmenleri, Yardimci Yayin
Yonetmenleri, Yayin Kurulu ve Yayinc'nin degil, yazar(lar)in
bakis acilarini yansitir. Genel Yayin Yénetmenleri, Yardimcr Yayin
Yonetmenleri, Yayin Kurulu ve Yayinci bu gibi durumlar icin higbir
sorumluluk ya da ytkimlulik kabul etmemektedir. Yayinlanan
icerik ile ilgili tim sorumluluk yazarlara aittir.

MAKALE GONDERME

Makaleler, ICMJE-Recommendations  for the  Conduct,
Reporting, Editing and Publication of Scholarly Work in Medical
Journals (updated in January 2025 - http;//www.icmje.org/
icmje-recommendations.pdf) ile uyumlu olarak hazirlanmahidir.
Randomize calismalar CONSORT, gézlemsel calismalar STROBE,
tanisal degerli calismalar STARD, sistematik derleme ve meta-
analizler PRISMA, hayvan deneyli calismalar ARRIVE , randomize
olmayan davranis ve halk saghgiyla ilgili calismalar TREND ve olgu
sunumlari CARE kilavuzlarina uyumlu olmalidir.

Makaleler sadece www.noropsikiyatriarsivi.com adresinde yer
alan derginin online makale yiikleme ve degerlendirme sistemi
Uzerinden gonderilebilir. Diger mecralardan génderilen makaleler
degerlendirilmeye alinmayacaktir.

Gonderilen makalelerin dergi yazim kurallarina uygunlugu ilk
olarak Editoryal Ofis tarafindan kontrol edilecek, dergi yazim
kurallarina  uygun hazirlanmamis makaleler teknik dizeltme
talepleri ile birlikte yazarlarina geri génderilecektir. Yazarlarin; Yayin
Hakki Devir Formu Yazar Katki Formu ve ICMJE Potansiyel
Cikar Catismalari Formu'nu (bu form, tim yazarlar tarafindan
doldurulmalidir) ilk génderim sirasinda online makale sistemine
ylklemeleri gerekmektedir. Bu formlara www.noropsikiyatriarsivi.
com adresinden erisilebilmektedir.

Gonderilen tum makalelerle birlikte Microsoft Wod (docx)

formatinda ayri bir “baslik sayfasi” dosyasi génderilmelidir. Baslik

sayfasi su bilgileri icermelidir:

— Makalenin basligi ve 50 karakteri gegmeyen kisa bashgi,

— VYazarlarin isimleri, kurum bilgileri (calismanin yapildigi ve
glincel kurum) ve egitim dereceleri,

— Finansal destek bilgisi ve diger destek kaynaklari hakkinda
ayrintili bilgi,

— Sorumlu yazarin ismi, adresi, telefon numarasi (cep telefonu
dahil) ve e-posta adresi,

— Makale hazirlama sirecine katkida bulunan ama yazarlik
olcttlerini karsilamayan bireylerle ilgili bilgiler.

MAKALENiIN HAZIRLANMASI

Makaleler “Times New Roman” karakteri, 12 punto ve 1,5 satir
aralig ile yazilmali ve Microsoft Wod (docx) formatinda olmalidir.
Makale icerisinde gecen tiim kisaltmalar, ana metin ve 6zette ayri
ayri olmak tizere ilk kez kullanildiklari yerde tanimlanarak kisaltma
tanimin ardindan parantez icerisinde verilmelidir.

Ana metin igerisinde cihaz, yazihm, ilag vb. urtinlerden
bahsedildiginde, urtintin ismi, Ureticisi, Uretildigi sehir ve Ulke
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bilgisini iceren Griin bilgisi parantez icinde verilmelidir; “Discovery
St PET/CT scanner (General Electric, Milwaukee, WI, USA)".

Tum kaynaklar, tablolar ve resimlere ana metin i¢inde uygun olan
yerlerde sirayla numara verilerek atif yapilmalidir.

istatistiksel analizler, tibbi dergilerdeki istatistik verilerini bildirme
kurallarina gére yapilmalidir (Altman DG, Gore SM, Gardner M),
Pocock §J. Statistical guidelines for contributors to medical journals.
Br Med J 1983: 7; 1489-93). istatistiksel analiz icin kullanilan yazilim
kesinlikle tanimlanmalidir.

Birimler, uluslararasi birim sistemi olan International System of
Units'e (SI) uygun bicimde sunulmalidir.

Bashik: Makale bashginin kisa ve 6z ama ayni zamanda kapsamli
ve agiklayict olmasi beklenir. Soru ctimlesi bicimindeki basliklar
yalnizca “editére mektup” yazilari i¢in kabul edilmektedir.

Ozet: Editére Mektup tiriindeki yazilar disinda kalan tim
makalelerin  Tirkce ve ingilizce 6zetleri olmalidir.  Ozgin
Arastirma ve derleme makalelerinin Gzetleri “Giris ve Amac”,
"Yontem”, “Bulgular” ve “Sonug” alt basliklarini icerecek bi¢imde
hazirlanmalidir. Olgu sunumlarinin 6zetleri “Giris ve Amag”, “Olgu”
ve “Sonu¢” alt basliklarini icermelidir. Ozetler en az 250 en cok
300 kelimeden olusmalidir. Ozet olusturma kurallari icin liitfen
asagidaki Tablo 1'i kontrol edin.

Anahtar Sozciikler: Tum makaleler en az ti¢, en fazla alti anahtar
kelimeyle birlikte gonderilmeli, anahtar sézciikler 6zetin hemen
altina, alfabetik sirada yazilmalidir. Anahtar sézciikler National
Library of Medicine (NLM) tarafindan hazirlanan Medical Subject
Headings (MeSH) veritabanindan segilmelidir (https://www.nlm.nih.
gov/mesh/MBrowser.html).

One Cikan Noktalar: Bu bolim makalelerin arama motorlari
tarafindan bulunmasi ve dijital ortamda tanitimi igin 6zel 6nem
tasimaktadir. Tum makaleler icin (arastirma, olgu sunumu, gézden
gecirme, editére mektup dahil) en az 3, en fazla 5 adet 6ne
ctkan nokta belirtilmelidir. One cikan noktalar makalenin alana
kazandirdigi yeni bulgular, kullandigi yenilikci yontemler ya da
makalenin en carpici sonugclari olabilir. Her bir 6ne cikan nokta
bosluklar dahil 85 karakteri gegmeyen kisa bir cimle biciminde
olmali ve maddeler halinde yaziimahdir.

Yayin Kurulu yazarlari bilgilendirerek “bashk”, “anahtar s6zcukler”
ve “One ¢ikan noktalar” i¢in uygun goérdugu degisiklikleri yapma
hakkini sakli tutar.

Makale Tiirleri

bzgiin Arastirma: Ana metin; “Giris", “Yontem”, “Bulgular”
ve Tartisma” alt bagliklarini icermelidir. “Giris” boliminde
calismanin gerekgelerine yer verilmeli ve calismanin amag ve
varsayimi son paragrafta agikca belirtiimelidir. “Yontem” boluma
“orneklem”, “desen”, “araclar’, “istatistik” ve “etik” alt basliklarini
icermelidir. “Bulgular” boliminde sunulan bulgular, okumayi
kolaylastiracak bicimde tablo ve gorsellerle desteklenmelidir.

“Tartisma” bolimiinde bulgularin literattrdeki ilgili ¢alismalarla
karsilastirilarak  tartisiimasina, calismanin  kisithliklarina  ve
giiclt yonlerine ve yazarlarin vargilarina yer verilmelidir. Ozgiin
Arastirmalar icin sézcuk sayisi sinirlari Tablo 1'dedir.

Derleme: Derginin ilgi alanindaki konulari glincel bilgiler isiginda
anlatan, tartisan, degerlendiren ve yapilabilecek yeni calismalara
iliskin  ©neriler sunan yazilardir. Derleme vyazarlarinin konu
hakkindaki birikimi uluslararasi literattire yayin ve atif sayisi olarak
yansimis uzmanlar olmasi gerekir. Bu Olgiitlere uyan yazarlar
derleme yazisi yazmalari icin Yayin Kurulunca davet edilebilir. Yayin
Kurulunun daveti olmaksizin gonderilen derlemelerde, yazarlardan
birinin konuyla ilgili tic veya daha cok 6zgiin arastirma yayimlamis
olmasi beklenir. Bu yazilar “Giris”, “Yontem”, “Bulgular” ve Tartisma”
alt basliklarini icermelidir. Derleme yazilarinin s6zciik sayisi sinirlari
Tablo 1'dedir.

Olgu Sunumu: Olgu sunumlarina sinirli yer ayrilmakta ve sadece
ender gortilen, tani ve tedavisi gli¢ olan hastaliklarla ilgili, yeni bir
yontem oneren, kitaplarda yer verilmeyen bilgileri yansitan, ilgi
cekici ve ogretici 6zelligi olan olgular yayina kabul edilmektedir.
Bu yazilar, “Giris”, “Olgu Sunumu” ve “Tartisma” alt bagliklarini
icermelidir. Olgu Sunumlarinin sézciik sayisi sinirlari Tablo 1'dedir.

Kisa Bildirim: Ozgiin arastirma bulgulari veya derginin ilgi
alanindaki konularda kuramsal bilgiye ve uygulama sorunlarina
deginen, 6zglin dustncelerin bildirildigi ve tartisildigl yazilar bu
formatta sunulabilir. Kisa Bildirim yazilari (bashk sayfasi, kaynaklar,
tablo/sekil/resim  haric) 2500 kelimeyi gecmemelidir. Kisa
Bildirimlerin sézciik sayisi sinirlari Tablo 1'dedir.

Editore Mektuplar: Dergide yayimlanmis bir makale hakkinda
konunun uzmani olan veya makalenin degerlendirmesini
yapmis olan hakemler géris veya yorumlarini Editére Mektupla
bildirebilirler. Kabul edilen Mektuplar, yayimlanmalarindan énce
konu aldiklar makalenin yazarina génderilir ve ek goris bildirmek,
cevap vermek isteyip istemedikleri sorulur. Bu tiir yazilar mimkin
oldukga ilgili yazinin yazarlarinin yanitlariyla birlikte yayimlanir.

Ozel Boliim

internet sitelerinin tanitimi: Derginin yayin alaniyla ilgili konularda
bilimsel bir ierigi olan, nitelikli internet sitelerini tanitici yazilardir.

Kitap Tanitimi: Derginin yayin alaniyla ilgili konularda yayimlanmis
bulunan kitaplari/tezleri tanitan yazilardir. Ozel bolim icin yazilmis
yazilar 500 sozctikle sinirlidir (baslik sayfasi, kaynaklar, tablo/sekil/
resim haric). En fazla bes referans ve bir tablo veya bir sekle izin
verilir.

Tablolar

Tablolar ana dosyaya eklenmeli, kaynak listesi sonrasinda
sunulmali, ana metin icerisindeki gegis siralarina uygun olarak
numaralandiriimadir. Tablolarin tzerinde tanimlayici bir bashk
yer almali ve tablo igerisinde gecen kisaltmalarin acilimlari tablo
altina tanimlanmalidir. Tablo altindaki bu aciklamalar alfabetik

Table 1. Makale turleri icin kisitlamalar

Makale tiirii Sozciik siniri Ozet s6zciik sinin | Kaynak sinirt | Tablo siniri Resim siniri

Ozgiin Arastirma 4000 250 (Alt baglikli) 30 6 7 ya da toplamda 15 resim
Derleme 5000 250 50 6 10 ya da toplamda 20 resim
Olgu Sunumu 1500 150 15 Tablo yok 10 ya da toplamda 20 resim
Kisa Bildirim 2500 250 20 6 10 ya da toplamda 20 resim
Editére Mektup 500 Uygulanamaz 5 Tablo yok Resim yok

Ozel Bslim 500 Uygulanamaz 5 1 1
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sirada listelenmeli ve aralarina noktali virgtil konmalidir (DEHB:
Dikkat Eksikligi Hiperaktivite Bozuklugu; OKB: Obsesif Kompulsif
Bozukluk). Tablolar Microsoft Office Word dosyas! icinde “Tablo
Ekle” komutu kullanilarak hazirlanmali ve kolay okunabilir sekilde
duzenlenmelidir. Tablolarda sunulan veriler ana metinde sunulan
verilerin tekrari olmamali; ana metindeki verileri destekleyici
nitelikte olmalidir.

Resim ve Resim Altyazilari

Resimler, grafikler ve fotograflar (TIFF ya da JPEG formatinda)
ayri dosyalar halinde sisteme ytiklenmelidir. Gorseller bir Word
dosyasi dokiimani ya da ana dokiiman igerisinde sunulmamalidir.
Alt birimlere ayrilan gérseller oldugunda, alt birimler tek bir gérsel
icerisinde verilmemelidir. Her bir alt birim sisteme ayri bir dosya
olarak yuklenmelidir. Resimler alt birimleri belli etme amaciyla
etiketlenmemelidir (a, b, c vb.). Resimlerde altyazilari desteklemek
icin kalin ve ince oklar, ok baglari, yildizlar, asteriksler ve benzer
isaretler kullanilabilir. Makalenin geri kalaninda oldugu gibi
resimler de korlestirilmis olmalidir. Bu sebeple, resimlerde yer alan
kisiler taninmamali ve kurum bilgileri de silinmelidir. Gorsellerin
minimum  ¢ozindrligu 300 DPlI olmalidir. Degerlendirme
stirecindeki aksakliklari 6nlemek icin gonderilen bitiin gorsellerin
¢o6zUnUrltglt net ve boyutu buyuk (minimum boyutlar 100x100
mm) olmalidir. Resim altyazilari ana metnin sonunda yer almalidir.

Kaynaklar

Atif yapilirken en son ve en glincel yayinlar tercih edilmelidir.
Atif yapilan erken cevrimici makalelerin DOl numaralari mutlaka
saglanmalidir. Kaynaklarin dogrulugundan yazarlar sorumludur.
Dergi isimleri Index Medicus/Medline/PubMed'de yer alan dergi
kisaltmalari ile uyumlu olarak kisaltiimalidir. Yazar sayisi 6 veya
daha az ise tim vyazar isimleri listelenmelidir. Yazar sayisi 6'dan
fazla ise, 6. yazardan sonra “et al.” seklinde kisaltma yapilmahdir.
Ana metinde kaynaklara atif yapilirken parantez icinde Arabik
numaralar kullaniimaldir.

Kaynak gosterme icin Mendeley programini kullanan yazarlar
programdaki 6zel stil URLsi bélumiine https://csl.mendeley.com/
styles/26629101/nparsivi adresini kopyalayarak dergimizin kaynak
stiline ulasabilir.

Kaynak gosterme icin Endnote programini kullanan yazarlar
dergimizin kaynak stilini bu baglantiya tiklayarak indirebilirler.
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Invitation letter

Dear Colleagues,

For many years, we have been enriching our knowledge with case-based
practical approaches by compiling current expertise in nheadaches with our
colleagues in MENA and Central Asia. As we get to know each other and enjoy
learning, our interest in the field increases even more. This year we want to
focus on ‘practical solutions for sustainable and realistic headache science’.
We want to meet you with a multidisciplinary team in Mersin, where the
unique nature of the Taurus Mountains and the Mediterranean Sea meet. We
will bring you together with the pioneers of headaches and offer one-to-one
communication. At the same time, we will practice interventional treatments
with small groups on models.

Additionally, we will have a pleasant time together in our growing family by
getting to know you.

We want to meet at the meeting point of cultures and experiences.

On behalf of the Organising and Scientific Committee

Prof. Dr. Aynur Ozge (Chair)
Assoc. Prof. Dr Nevra Oksiiz Giirlen (Scientific Secretariat)
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OP-1

MIGRAINE AND COPING IN THE WORKPLACE

Lala Bouna SECK', Ahmadou Bamba MBOD)]I2, Arame GAYE?, Henriette SENGHOR?,
Anna Modji BASSE FAYE?, Adjaratou Dieynabou SOW?3, Mariéme Soda DIOP SENE?,
Moustapha NDIAYE?

'Gaston Berger University, Saint Louis, Senegal - Fann teaching hospital, Dakar, Senegal
2Fann teaching hospital, Dakar, Senegal
3Cheikh Anta Diop University, Dakar - Fann teaching hospital, Dakar, Senegal

BACKGROUND: Migraine pain leads to coping responses, most of the time defensive ones. We aimed
to assess migraine impact and negative coping responses in working condition during migraine fits,
and tried to find interrelated factors.

METHODS: We conducted a prospective cross sectional study at the neurosciences department of
Fann National University Hospital in Dakar. We recruited female subjects working in the health field,
suffering from headache (s) with at least one of them meeting the IHS migraine criteria, after free
and informed consent. We focused on fits occurring in the workplace. We collected data on civil
status, clinical and therapeutic aspects of the migraine, the migraine impact using MIDAS and HIT-6
scales, the negative coping responses using the Canadian-French version of the Pain Catastrophizing
Scale (PCS-CF). We tried to find interrelated factors.

RESULTS: Twenty females, civil servants in the field of health were interviewed, all meeting the
criteria, with aura present in 60% of the cases. Their mean age was 34,7 +/- 8 years. A non-migraine
headache was associated for 35% of them. The migraine duration was 1 to 40 years with EVA score
35 to 100. Half of them reported improvement of the disease. In working condition, the MIDAS
scale showed a moderate to significant functional disability in 60%, and HIT-6 score, a significant to
major impact on work in 80%. According to PCS-CF scale, 45% of patients had significant score for
migraine attacks occurring on the workplace. There was no statistical link between MIDAS and HIT-6
scores on one hand and on the other hand, disease duration, headache intensity, the existence or
not of aura. PCS-CF score was not correlated with attacks severity or MIDAS and HIT-6 scores or the
migraine evolution.

CONCLUSION: Despite the debilitating effect of their migraine in the workplace for most of the
patients, the majority do not adopt catastrophizing behaviours to cope with pain. Other factors may
probably come into play to determine the type of coping in migraine in African people, like cultural
factor.

Key words: migraine, coping, workplace
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OoP-2

POSTERIOR CEREBRAL CIRCULATION VARIANTS IN MIGRAINE:
THE POSSIBLE ROLE OF VERTEBRAL ARTERY HYPOPLASIA

Taylan ALTIPARMAK!', Doga VURALLI?

'Department of Neurology, Stroke Unit, Gazi University Faculty of Medicine, Ankara, Ttrkiye
’Department of Neurology and Algology, Gazi University Faculty of Medicine, Ankara, Turkiye

BACKGROUND: Vertebral artery hypoplasia (VAH) is a common vascular variant in the general
population and has been implicated in altered posterior circulation hemodynamics. While its
association with posterior circulation ischemic stroke is well recognized, the relationship between
VAH and migraine phenotypes, particularly chronic migraine, remains controversial. Previous studies
have reported inconsistent results with aura, headache laterality, and medication-overuse headache
(MOH). We aimed to investigate the frequency and laterality of VAH in migraine patients and its
relationship with migraine aura, chronicity, headache laterality, pain intensity, and MOH .

METHODS: This single-center, cross-sectional study included 91 patients diagnosed with migraine
according to ICHD-3 criteria. Vertebral artery diameters were measured via magnetic resonance
imaging angiography (MRA) and computerized tomography cerebral angiograms (CTA), and VAH
was defined as a diameter <2 mm and marked side-to-side asymmetry (1). Clinical variables included
migraine chronicity (chronic vs episodic), presence of aura, headache laterality, Numeric Rating Scale
(NRS) pain score, presence of MOH, smoking and alcohol use, history of stroke or atherosclerotic
disease, and presence of mood/anxiety disorders. Categorical variables were compared using the
Mann-Whitney U test; continuous variables with the t-test as appropriate. Correlation analysis and
binary logistic regression were performed.

RESULTS: In the present study, 72 of the migraineurs were women, and the mean age was 43.3+12.6.
VAH was observed in 58% (40% right, 13% left) of migraine patients. Right VAH was associated with
migraine chronicity (p = 0.024) and MOH (p=0.033). Right vertebral artery diameter demonstrated
a significant correlation with chronic migraine (p=0.028, r=0.230) and MOH (p=0.032, r=0.225).
No significant associations were found between VAH and aura, headache laterality, or NRS. Binary
logistic regression did not identify VAH as an independent predictor of migraine chronicity or MOH
after adjusting for potential confounders. Vascular risk factors and psychiatric comorbidities were
not significantly different between VAH and non-VAH groups.

CONCLUSION: In this migraine cohort, VAH—particularly right-sided hypoplasia—was common and
associated with migraine chronicity at the univariate level, but not as an independent predictor
after multivariate adjustment. VAH was observed at a higher frequency than population-based
reports. Right-sided hypoplasia was more prevalent than left-sided hypoplasia, comparable to
previous reports. Studies have reported a higher incidence (40%) of VAH in patients with posterior
circulation stroke, demonstrating that changes in posterior circulation hemodynamics are significant
in these patients. Although our cohort included a small number of stroke patients (4.3%, only 1 of
them had VAH), a high ratio of VAH was observed, suggesting that changes in posterior circulation
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hemodynamics may also occur in migraine patients and may have an impact on pain chronicity and
MOH. Further studies in larger populations are required to confirm the effect of posterior circulation

hemodynamics on migraine chronicity and MOH

Key words: vertebral artery hypoplasia, migraine, chronic migraine, medication overuse headache,

posterior circulation.
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Figure 1. Vertebral Artery Hypoplasia in Episodic Migraine, Chronic Migraine and MOH patients
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oP-3

ICTAL ANODAL TDCS OVER CONTRALATERAL S1 ALTERS
MEDIAN-NERVE SSEPS AND PAIN IN MIGRAINE: A RANDOMIZED
CROSSOVER STUDY WITH 24-HOUR TRACKING

Turan POYRAZ', G6khan GUREL?

'Department of Elderly Care, Izmir University of Economics, Izmir, Turkiye
?Bas Agrisi Merkezi, izmir, Turkiye

BACKGROUND: Sensory processing abnormalities are a hallmark of migraine. Somatosensory
evoked potentials (SSEPs) provide a mechanism-proximal biomarker, yet few ictal neuromodulation
trials incorporate SSEPs as endpoints.

METHODS: In a single-centre, randomised, double-blind, sham-controlled, two-period crossover
trial, adults with migraine with aura (MwA) or without aura (MwoA) presented within <60 minutes
of attack onset on two occasions, receiving active anodal tDCS over contralateral ST during one
attack and sham during the other (washout =7-14 days). Primary endpoints were change in SSEP
N20 latency immediately post-stimulation (AN20) and change in pain intensity at 2 hours (AVAS).
SSEP tracking continued at predefined intervals up to 24 hours. Secondary outcomes included
N20-P25 amplitude, habituation slope, rescue medication use, HIT-6, and MIDAS. Analyses used
repeated-measures ANOVA and mixed models; aura status and baseline N20 were prespecified
moderators.

RESULTS: Thirty-two participants were randomized (MwA n=16; MwoA n=16); 30 completed
both periods. Active tDCS shortened N20 latency relative to sham (MwA: -1.2+0.6 ms; MwoA:
-0.8+0.5 ms), increased N20-P25 amplitude, and reduced pain at 2 hours (MwA: -4.1+1.2; MwoA:
-3.4£1.1). Rescue medication use was lower with active stimulation (0% vs. 53%). Baseline N20 and
active allocation independently predicted AN20; AN20 predicted AVAS after adjustment for baseline
VAS and aura. Adverse events were mild and transient; blinding remained intact.

CONCLUSION: Ictal anodal tDCS over ST produces convergent electrophysiological and clinical
benefits in migraine, with larger effects in MwA. The AN20-AVAS relationship supports N20 latency
as a practical biomarker of target engagement and potential predictor of response. Replication in
multicentre trials and biomarker-guided optimisation are warranted.

Key words: tDCS, SSEP, migraine, headache
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oP-4

COGNITIVE SYMPTOMS AND PAIN-RELATED FEAR IN MIGRAINE:
A COMPARATIVE STUDY ACROSS EPISODIC, CHRONIC, AND
MEDICATION OVERUSE HEADACHE

ilker ARSLAN', Merve CEREN AKGOR?, Tugce SALTOGLU3, Doruk ARSLAN*,
Tugba TUNGC®

"Department of Neurology, Division of Neurophysiology, Faculty of Medicine, Hacettepe University, Ankara,
Turkiye

“Department of Neurology, University of Health Sciences Ankara Ataturk Sanatoryum Training and Research
Hospital, Ankara, Turkiye

3Kastamonu Training ve Research Hospital, Kastamonu, Turkiye

‘Department of Neurology, University of Health Sciences Sincan Training and Research Hospital, Ankara,
Turkiye

*Department of Neurology, Faculty of Medicine, University of Gazi, Ankara, Turkiye

BACKGROUND: Migraine is a common primary headache disorder with substantial cognitive,
functional, and psychological impact during and between attacks. Deficits in attention, memory,
and processing speed can further impair quality of life. The Migraine Screen of Cognitive Symptoms
(Mig-SCog) assesses cognitive symptoms, while the Fear of Pain Questionnaire-IIl (FPQ-I1Il) measures
pain-related fear. Data comparing these domains across episodic migraine (EM), chronic migraine
(CM), and medication overuse headache (MOH) are limited. This study aimed to compare cognitive
symptoms and pain-related fear in EM, CM, and MOH using the Mig-SCog and FPQ-III.

METHODS: Eligible participants were evaluated by a neurologist and classified into episodic
migraine (EM), chronic migraine (CM), or medication overuse headache (MOH) according to ICHD-
3 criteria. An online survey via online survey included the Migraine Screen of Cognitive Symptoms
(Mig-SCog) and the Fear of Pain Questionnaire-IIl (FPQ-III). Patients were instructed to indicate their
headache group based on the clinical diagnosis. Descriptive statistics were presented as mean * SD
or n (%). Group differences were analyzed using the Kruskal-Wallis and Mann-Whitney U tests, with
p &lt; 0.05 considered significant.

RESULTS: A total of 260 participants were included, comprising 124 (47.7%) with episodic migraine
(EM), 60 (23.1%) with chronic migraine (CM), and 76 (29.2%) with medication overuse headache
(MOH). Of the participants, 229 (88.1%) were female and 31 (11.9%) were male. The mean age was
33.7 £10.6 years, and the mean VAS pain score was 8.6 + 1.36. Mig-SCog total scores were significantly
higher in participants with photophobia compared to those without (p = 0.009). Item-level analysis
revealed significant impairments in the ability to maintain a train of thought (p = 0.001), planning
ability (p = 0.024), and sentence formulation (p = 0.047). Comparison between EM and MOH groups
demonstrated a significant difference in the Mig-SCog item assessing difficulty maintaining a train
of thought (p = 0.007). There was no significant difference in total pain-related fear scores among
three groups (p=0,251). Similarly, no significant differences were found between groups when FPQ-
[l subscales minor pain fear, severe pain fear, and medical pain fear—were analyzed separately (p =
0.158, p=0,328, p=0,616).
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CONCLUSION: Photophobia in migraine was associated with higher overall cognitive symptom
burden, particularly affecting abilities related to maintaining a train of thought, planning, and sentence
formulation. Differences in specific cognitive functions were observed between EM and MOH,
while pain-related fear did not differ significantly across migraine phenotypes or FPQ-III subscales.
These findings highlight the relevance of targeted cognitive assessment in migraine management,
especially in patients presenting with photophobia. The absence of significant differences in pain-
related fear suggests it may be a pervasive psychological feature in migraine, independent of attack
frequency or medication overuse. Adaptation or habituation to recurrent pain in chronic forms may
also contribute to similar scores across groups.

Key words: migraine, cognitive symptom, pain-related fear, Mig-SCog
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OP-5

EFFICACY OF ULTRASOUND-GUIDED GREATER OCCIPITAL NERVE
AND SUPERFICIAL CERVICAL PLEXUS BLOCKS IN CHRONIC
MIGRAINE

Halil ibrahim ALTUN', Fatma Aysen EREN’, Zeynep TUNCER?

"Department of Pain Medicine, University of Health Sciences Kanuni Sultan Stleyman Training and Research
Hospital, Turkiye

’Department of Pain Medicine, University of Health Sciences, Kocaeli Derince Training and Research Hospital,
Tirkiye

BACKGROUND: Migraine is a neurological disorder characterized by recurrent unilateral, pulsating,
and severe headache attacks that significantly impair quality of life. The trigeminocervical complex
(TCCQ) is thought to play a crucial role in its pathophysiology. Due to the convergence of sensory
inputs from cervical and trigeminal afferents at the level of second- order neurons in the trigeminal
nucleus caudalis (TNC), interventional procedures targeting cervical sensory nerves are utilized in
treatment. In this study, we aimed to evaluate the efficacy of combining the superficial cervical
plexus block (SCPB), targeting the sensory branches of the C2-C4 cervical nerves, with the greater
occipital nerve (GON) block in patients with chronic migraine.

METHODS: This study included 26 patients aged 18-65 years who met the diagnostic criteria for
chronic migraine according to the International Classification of Headache Disorders, 3rd edition
(ICHD-3), between March 2024-2025. Patients who underwent a single-session, bilateral GON
block or a single-session, bilateral GON + SCPB were evaluated. All blocks were performed under
ultrasound (US)-guidance using 2 mL of 0.25% bupivacaine for each site. Demographic variables
including age, sex, educational status, body mass index (BMI), and symptom duration were recorded.
Headache frequency, duration, severity (Numerical Rating Scale, NRS), and Headache Impact Test-6
(HIT-6) scores were evaluated at baseline and at 1 month after treatment.

RESULTS: Of the 26 patients, 17 were female and 9 were male, with a mean age of 38.46x10.99
years and a mean BMI of 28.46+3.74 kg/m?2. Compared to baseline, both groups showed significant
reductions in headache frequency, duration, and severity, as well as HIT-6 scores, at 1 month (p &lt;
0.05). Between-group comparison at 1 month revealed significant differences in headache frequency
and severity, whereas no significant differences were observed in headache duration or HIT-6 scores.

CONCLUSION: In chronic migraine management, interventional procedures are employed
in patients who fail to achieve adequate pain relief with conservative therapies. The addition of
ultrasound-guided SCPB to GON blockade may provide greater pain reduction in affected patients.
Further large-scale, controlled studies are warranted to confirm and expand upon these findings

Key words: migraine, trigeminocervical complex, greater occipital nerve, superficial cervical plexus
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OoP-6

THE RELATIONSHIP BETWEEN CLINICAL AND RADIOLOGICAL
PARAMETERS AND DEMOGRAPHIC FACTORS IN MIGRAINE
SUBTYPES

Merve Bahar ERCAN', Doga VURALLI?

'Department of Neurology , Gazi University Faculty of Medicine, Ankara, Turkiye
’Department of Neurology and Algology , Gazi University Faculty of Medicine, Ankara, Turkiye

BACKGROUND: Migraine, the third most common neurological disorder worldwide, is linked to
subclinical white matter lesions (WMLs). The underlying mechanisms remain unclear. This study
aimed to examine the association between clinical/demographic factors and brain MRIWML burden
in migraine subtypes, focusing on sex, age, and medication overuse.

METHODS: This single-center cross-sectional study included 71 migraine patients diagnosed with
migraine according to ICHD-3 criteria. Age, sex, migraine type (episodic/chronic), monthly headache
days, intensity (0-10 visual analog scale), location, aura, and medication overuse headache (MOH)
were recorded. At diagnosis, all patients underwent brain MRI to exclude secondary causes. T2
hyperintense lesions were classified as periventricular, cortical, juxtacortical, subcortical, brainstem
or cerebellar and counted. Categorical variables were compared with chi-square, continuous with
t-test; correlations used Spearman’s coefficient; multiple linear regression identified lesion count
predictors (p<0.05).

RESULTS: Episodic migraine patients (mean age 39.1+11.3 years) were younger than chronic group
(45.3£14.0 years). Females comprised 92.6% of the episodic and 75.6% of the chronic group, with no
significant sex distribution difference (p= 0.133). Monthly headache frequency and total T2 lesion
count were higher in chronic migraine group (p<0.001, p= 0.023), with more cortical lesions (p=
0.022) and borderline more juxtacortical lesions (p= 0.059) (Table 1). Other lesion sites and headache
intensity showed no group differences. In episodic migraine, periventricular lesions were more
frequent in females (p= 0.020). In chronic migraine, MOH was more common in females; MOH
patients had higher headache frequency (p= 0.001) and borderline higher intensity (p= 0.055) than
non-MOH group, but no differences in total lesion count or distribution. No sex-based differences in
lesion count or locations were observed in MOH or non-MOH group (Table 2). Age correlated with
total T2 lesion count in both chronic migraine and non-MOH groups (p<0.001). Aura status did not
affect lesion counts.

Table 1. Lesion Distibution in Chronic vs Episodic Migraine

Lesion Type Chronic Migraine Episodic Migraine p-value
Periventricular 0.80+1.13 0.54+1.06 0.362
Cortical 1.75+2.66 0.67£1.13 0.022
Subcortical 2.93+3.99 2.12+3.94 0.426
Juxtacortical 1.00£1.67 0.42+0.83 0.059
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Table 2. Comparison of Clinical and Radiological Parameters Between MOH and Non-MOH Groups

Variable MOH Mean Non-MOH Mean p-value
Lesion Count 414 6.27 0.236
Headache 2074 13.09 0.001
Frequency (per month)

Headache

Severity (VAS) 7.91 7.15 0.055
Per!ventrlcular 0.50 0.80 0.225
Lesions

Cortical Lesions 0.91 1.58 0.190
Juxtacortical Lesions 0.73 0.82 0.780
Subcortical Lesions 1.86 3.02 0.191

CONCLUSION: WMLs are common in migraine regardless of vascular risk factors. Chronic migraine
showed higher lesion counts, particularly cortical, but lesion location did not define subtype. Age-
related accumulation was evident, supporting the hypothesis that migraine, especially in chronic
form, may be associated with progressive white matter involvement over time. The absence of a clear
relationship between lesion distribution and migraine phenotype suggests that lesion development
may be more influenced by cumulative disease burden and patient-specific factors, such as age and
comorbidities, rather than migraine subtype alone.

Key words: migraine, medication overuse headache, hyperintense lesions
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OoP-7

MIGRAINE WITH AURA IMPROVED AFTER WARFARIN USE IN A
THROMBOPYHILIC PATIENT: CASE REPORT

Fatma YILMAZ CAN, Esra KURT SAHIN

Department of Neurology, Ankara Etlik City Hospital, Turkiye

BACKGROUND:Therearesomestudiesreportingthatmigrainewithaura(MA)and hypercoagulability
are comorbid conditions. However, there is no consensus regarding its physiopathology yet. In one of
these studies, a significant relationship was shown between MA and Factor 5 Leiden (FVL) and Factor
2 Leiden (FIIL) mutations. In another similar study, genetic protein C deficiency, activated protein
C resistance and protein S deficiency were found to be significantly higher in MA patients than in
healthy control group. These genetic disorders in migraine patients may facilitate the formation of
aura. If it is accepted that thrombophilic factors can trigger microthrombotic events, it is possible
that the microthrombi formed may trigger the development of migraine with the contribution of
environmental factors. In this case report, the possible cause-effect relationship between MA and
hypercoagulability will be discussed.

CASE: A 36-year-old male patient is being monitored for INR (INR=International Normalized Ratio)
in the neurology outpatient clinic of our hospital because the use of warfarin was recommended
after cerebral vein thrombosis (CVT). In his history, he was diagnosed with MA at the age of 18.
He had 6-8 attacks a month, each lasting 1-2 days. Numbness in the hands and blurred vision
begin 15-20 minutes before the pain, followed by pain. The pain was pulsatile, mostly unilateral,
and caused nausea and vomiting. According to the visual pain scale (VPS), the pain level was
9-10. At age 21, he was admitted to the hospital with headache and confusion and was diagnosed
with CVT. In the etiological investigation for CVT, homozygous FVL polymorphism, homozygous
C677T polymorphism in the MTHFR gene, and 4G/5G polymorphism in the Plasminogen activator
inhibitor-1 (PAI-1) gene were found and lifelong anticoagulant treatment was recommended. He
experienced no aura after anticoagulant therapy. The number of migraine attacks decreased to 1 per
month; VPS decreased to 7. He has not received any migraine prophylaxis treatment since the use
of warfarin, and the moderate migraine pain that occurs once a month is relieved with paracetamol.

CONCLUSION: We presented a case reporting that after starting warfarin treatment at an effective
dose, the auras completely ended and the frequency, severity and duration of migraine decreased.
We thought that hypercoagulability might have a role in the pathogenesis of MA. There are case
reports in the literature reporting a decrease in attack frequency and auras during anticoagulant use
in migraineurs with thromboembolic risk factors. These few case reports show that anticoagulant
drugs are beneficial, especially in auras that describe visual impairment and headaches. These data
are important in terms of showing the cause-effect relationship. We would like to emphasize that
new anticoagulants with high confidence intervals that can be used in migraine prophylaxis should
be investigated.

Key words: migraine with aura, hypercoagulability, comorbidity
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BEYOND THE PAIN: POSTDROME SYMPTOMS AS DETERMINANTS
OF COGNITIVE IMPAIRMENT AND QUALITY OF LIFE IN MIGRAINE

Utku TOPBAS', Aynur OZGE??

Toros State Hospital, Neurology Clinic, Mersin, Turkiye
’Department of Neurology, Mersin University, School of Medicine, Mersin, Turkiye
3NOROM Neuroscience and Excellence Center, Ankara, Turkiye

INTRODUCTION: Migraine is a primary headache syndrome characterized by attacks of headaches
preceded and followed by specific symptoms under appropriate exogenous and endogenous
conditions. According to the Global Burden of Disease 2019 Study, (1) migraine is the second most
common cause of disability worldwide after stroke. Migraine broadly consists of four non-obligatory
phases: the premonitory phase, the aura, the headache phase, and the postdrome phase.

Migraine postdrome is a series of symptoms that begin after a migraine attack and can last for days.
These symptoms were vaguely defined in the International Classification of Headache Disorders,
2nd edition (ICHD-2) (2). Still, in ICHD-3 (3), they were clearly defined as symptoms that can last up
to 48 hours following the end of a headache. These symptoms begin after the headache attack and
may last for several days. Despite highly heterogeneous results, the average duration is 12-18 hours
(4,5). Although the pathophysiology of postdromal symptoms (PS) is not yet fully understood, studies
are ongoing to elucidate possible mechanisms. Due to the general similarity between migraine
prodromal symptoms and PS (6, 7), it is reasonable to suggest that similar mechanisms are involved;
however, functional studies have shown that the mechanisms are different (8, 9).

Prodromal symptoms are transient symptoms associated with a decrease in cerebral blood flow
(CBF) in certain anatomical regions, such as the periaquaductal gray matter (PAG), trigeminal
nucleus, anterior temporal region, hypothalamus, and the thalamus as a result of alpha 2-related
vasoconstriction by the locus ceruleus during a headache (Figure 1) (10). In a study, CBF values were
examined at the onset of premonitory and postdromal symptoms in a model similar to spontaneous
migraine attacks (11). An increase in CBF was observed during premonitory symptoms, while a
decrease in CBF was observed during PS (11, 12). Cortical hyperexcitability (CH) in migraineurs also
contributes to these symptoms through cortical spreading depression (CSD) (13). Functional imaging
studies in recent years have shown a decrease in CBF and the effect of CH, but the impact of CSD has
not been demonstrated.

Postdrome is the least studied phase of migraine. Especially in the last decade, studies on the
symptomatology and prevalence of this phase have increased. In the few studies available, most of
the migraine postdrome studies were retrospective; hence, we know little about this subject. Recent
studies on premonitory symptoms have shown that these symptoms may increase the burden of the
disease and contribute to migraine-related disability (14, 15). In a multicenter study, it was reported
that both premonitory symptoms and PS could cause an increase in MIDAS scores (16). We believe
that similar anatomical regions may be involved in the formation of premonitory symptoms and
PS. Still, different mechanisms may be at play, leading to varying effects on migraine-related disease
burden and disability.

Recently, cognitive impairments that occur during both the ictal (migraine attack) and interictal
(between attacks) periods of migraines have gained attention (17, 18). These cognitive difficulties are
believed to negatively impact the quality of life for individuals suffering from migraines (18).
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Therefore, we aimed to determine the frequency of PS in migraine patients, compare patients with
and without PS in terms of quality of life, migraine-related disability, and cognitive dysfunction, and
finally, identify the risk factors causing PS and the parameters affecting the decline in quality of life.

METHODS

1. Study design and setting

This cross-sectional study was conducted at Mersin University Hospital, adhering to the principles of
the Declaration of Helsinki (19). Approval was obtained from the Mersin University Clinical Research
and Ethics Committee (approval No. E-78017789-050.01.04-1740527). We included a total of 186
patients aged 18-70 years who presented with migraine with or without aura, who applied to Mersin
University Hospital between September 2021 and October 2022, and met the diagnosis of migraine
with aura and migraine without aura according to ICHD-3[3]. We informed all the patients and
obtained their consent before conducting the procedure. Exclusion criteria were cluster headache,
hemiplegic migraine according to ICHD-3[3] ; suspected migraine diagnosis, medication-overuse
headache, and tension-type headache added to migraine. Power analysis determined that a sample
of 180 participants was required to achieve 80% power, considering the expected prevalence and
effect size detected in PS.

We categorized 11 PS (fatigue, GI symptoms, urinary symptoms, cognitive difficulties, neck stiffness,

photophobia, phonophobia, osmophobia, mood changes, hunger, dizziness) and identified and
modified these symptoms according to the recent electronic diary study of PS (7).
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2. Procedure

Patients who met the inclusion and exclusion criteria and provided consent were examined to
determine if they had migraines. The face-to-face interview included demographic information
number of monthly headache days (MHD), visual analogue scale (VAS) to assess pain intensity and the
duration of migraine attacks. The potential overuse of medication alongside migraines, the presence
of tension-type headaches, and whether participants were using prophylactic or interventional
treatments for their migraines were also asked. After this preliminary interview, participants were
accepted into the study (Figure 2).

Made an Interview
N= 200
X
Questioned about Excluded due to
demografics and concomitant tension
Postdrome type headache
N= 186 N=14
Questioned about Postdrome symptome Postdrome symptome
postdrome symptoms positive (PS+) negative (PS-)
N=139 N=141 N=45
PS+ Ps-
Made comparison Made comparison
between groups about between groups about
pain features and pain features and
disease burden disease burden
N=141 N=45
PS+: premonitory symptom positive; PS—: premonitory symptom negative.

Figure 2. The study design (flow chart)

We asked participants if they experienced any symptoms after their headaches ended. Those who
reported one or more PS were classified as PS positive (PS+). We then inquired which of the 11
identified PS were experienced by the PS+ participants. Additionally, we asked those who reported
PS whether these symptoms began after more severe headaches or lighter ones. Next, we applied
three different scales to assess disability and quality of life for patients with and without PS: the
Migraine Disability Assessment (MIDAS), [20] the European Health Impact Scale (EUROHIS-8),
(21) and a shortened version of the World Health Organization Quality of Life scale, as well as the
Migraine Attack Related Subjective Cognitive Scale (Mig-SCOG). [22] .MIDAS scores are calculated
as the total number of days lost due to headaches over the past three months, without applying
grades to the scores. The EUROHIS-8 scale consists of 8 questions that assess quality of life, with each
question scored from 1 to 5. The overall score ranges from 8 to 40, where lower scores indicate a
lower quality of life. The Mig-SCOG is a subjective measure used to evaluate cognitive impairment
during migraine attacks, comprising nine questions that assess various cognitive domains. Scores on
this scale range from 0 to 18, with higher scores indicating greater cognitive impairment.

3. Statistical analysis

We conducted the statistical analysis of the study in three stages. In the first stage, we processed
the demographic data of the patients using the statistical program ‘TIBCO STATISTICA ver. 13.5.0'
(TIBCO Software Inc.). We then calculated the PS proportion for the entire group using descriptive
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statistical analysis. In the second stage, for the questions directed to the patients with PS, we selected
only the patient group with PS and determined the PS rates, when PS started, and how often they
occurred. We try to find a relationship between the presence of PS and other parameters by using
regression analyses. In the third stage, we divided the patients into two groups based on the presence
of PS: those with postdrome symptoms (PS+) and those without (PS-) (PS+: n=141, PS-: n=45). We
then compared pain severity, the number of headache days per month, and the results of various
scales between these two groups. For normality analysis, we used the Kolmogorov-Smirnov test.
We applied a t-test to compare numerical data with a normal distribution and the Mann-Whitney
U-test for numerical data that did not follow a normal distribution. Afterward, we conducted
regression analyses to identify potential factors that may influence quality of life measures. Statistical
significance was determined using p-values, with p < 0.05 considered statistically significant.

RESULTS: A total of 186 participants, including 159 (85.0%) women and 27 (14.4%) men, were
included in the study. Of the participants, 38 (20.4%) had chronic migraine, and 148 (79.6%) had
episodic migraine. One hundred forty-one patients (75.8%) reported postdromal symptoms following
a headache. The most common three postdromal symptoms were neck stiffness, fatigue/weakness,
and phonophobia, respectively. The symptom frequencies among PS+ patients are summarized in
Figure 3.

DIZZINESS 26,4%

OSMOPHOBIA 35,0%

PHONOPHOBIA 45,0%

PHOTOPHOBIA 44,3%

FATIGUE 58,6%

MOOD CHANGES 17,1%

COGNITIVE DIFFICULTIES

HUNGER 25,9%

URINARY SYMPTOMS 14,3%

Gl SYMPTOMS 21,4%

W
N
©
$
b

NECK STIFFNESS 58,6%

Figure 3.Proportion of individuals with PS experiencing each postdromal symptom (n=141).

The numbers in each bar represent the proportion of individuals with postdromal symptoms who experienced these symptoms.
PS: Postdromal symptome

Postdromal Symptom Analysis

Patients experiencing postdromal symptoms (PS) were asked to compare the pain they felt during
episodes of these symptoms with the pain they experienced when these symptoms were absent.
Among those who could make this comparison, 47.0% (31 out of 66) reported that their symptoms
emerged after experiencing more severe pain. Additionally, 36.4% of patients with postdromal
symptoms experience these symptoms after every headache attack.

In the regression analysis conducted with patients experiencing postdromal symptoms, cognitive
difficulties and hunger were identified as factors contributing to higher scores on the Migraine-
Specific Quality of Life (MIGSCOG) scale. Furthermore, mood changes and neck stiffness were found
to decrease quality of life, while mood changes and dizziness were associated with higher scores on
the Migraine Disability Assessment Scale (MIDAS). Table 1 summarizes the linear regression analyses
between each postdromal symptom and parameters.
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Table 1. Causative relation between postdromal symptoms and MIDAS, MIGSCOG, WHQOL-8 scores,
respectively, via multivariate linear regression analysis

Multivariate linear
regression parameters B coefficient

(with Dummy variables) (standardized) %95 Cl for B P

Mood Changes 13,673 5,394-21,951 <0,001
MIDAS

Dizziness 9,334 2,036-16,632 0,013

Cognitive Difficulties 3,043 1,624-4,462 <0,001
MIGSCOG

Hunger 1,831 0,307-3,356 0,019

M h 04 -0,728 - -0,14
WHOQL-8 ood Changes 0,438 0,728 - -0,149 0,003

Neck Stiffness -0,295 -0,518 - -0149 0,010

Cl: Confidence Interval; MIDAS: Migraine Disability Assessment Scale; Mig-SCOG, Migraine Attack Related Subjective Cognitive Scale;
WHOQL-8: European Health Impact Scale.

When examining risk factors for the development of PS using simple regression analysis, the presence
of aura, the presence of premonitory symptoms, high MIDAS scores, and high MIGSCOG scores
were all found to contribute significantly to this condition (p<0.001). Multivariate analyses revealed
that premonitory symptoms and aura directly influence the presence of PS, even within complex
multivariate models. The regression analyses are detailed in Table 2.

Table 2. Risk factors for the generation of postdrome symptoms

Univariate Regression Analysis Multivariate Regression analysis
OR (CI 95%) P OR(CI95%) P
Age 1.01(0.97-1.04) 0.778
Male 0.59(0.24-1.41) 0.234
MwA 4.77(1.77-12.88) 0.002 3.25(1.13-9.38) 0.029
Chronic Migraine 1.37(0.61-3.04) 0.444
MHD 0.99(0.95-1.05) 0.811
Presence of Postdrome symptoms 6.76(3.22-14.22) <0.001 5.04(2.19-11.61) <0.001
VAS 0.99(0.80-1.23) 0.935
MIDAS 1.02(1.00-1.04) 0.048 1.01(0.98-1.03) 0.617
MIGSCOG 1.16(1.06-1.25) 0.001 1.09(0.99-1.20) 0.077
Oral preventatives 2.09(0.75-5.77) 0.155

Cl: Confidence Interval; MIDAS: Migraine Disability Assessment Scale; MIGSCOG: Migraine Attack Related Subjective Cognitive Scale; OR:
Odds ratio; MwA: Migraine with Aura; MHD: monthly headache days
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Comparison between the PS+ and PS- groups

Demographic data for the PS+ and PS- groups are summarized in Table 3. The groups have similar
distributions in terms of age and gender. No significant differences were found between the groups
in terms of pain intensity and MHD. There are significantly more patients with MwA in the PS+
group. Additionally, premonitory symptoms were significantly more in the PS+ group compared to
the PS- group.

Table 3. Comparison of demographic features between the PS+ and PS- groups

(PS+ N:141) PS- (N:45) p
Age +SD 35,88 +0,88 351,69 0.780
Female gender (%n) 123(87.2%) 36(80.0%) 0.230
Chronic Migraine(%n) 27(19.1%) 11(24.4%) 0.443
MHD (IQR) 5(3-10) 6(4-10) 0.535
VAS (IQR) 8(7-9) 8(7-9) 0718
MwA (%n) 54(38.6%) 5(11.6%) <0.001
Presence of premonitory symptoms (%, n) 121(85.8%) 19(42.2%) <0.001
On Oral preventatives (%n) 29(20.7%) 5(11.1%) 0.148

IQR, interquartile range; MHD, monthly headache days; MwA: Migraine with Aura; PS+:postdrome symptom positive; PS-: postdrome
symptom negative; SD: Standard Deviation; VAS: visual analog score.

*For parameters given as meansstandard deviation was used Independent-t test, for parameters given as median (IQR), the Mann-Whitney
U-test was used to obtain p-values. For parameters given as frequency, the chi-square test was used to obtain p-values.

MIDAS and MIGSCOG scores were significantly higher in the PS+ group. WHOQL-8 scores were
significantly lower in the PS+ group (Table 4). Based on these results, the PS+ group has more
migraine attack-related cognitive problems and migraine-related disabilities. The quality of life of
the PS+ group is significantly lower than that of the PS- negative group.

Table 4. Comparison between PS+ and PS- groups in terms of quality of life, migraine-associated disability,
and migraine headache-related cognitive dysfunction

PS+ (n:141) PS- (n:45) p*
MIDAS (IQR) 25.5(14.0-40.0) 17.0(8.5-30.0) 0.028
MIGSCOG + SD 1021 £ 4.39 7.44% 4.40 <0.001
WHOQL-8 + SD 3.13£0.69 3.51# 0.64 0.001

MIDAS: Migraine Disability Assessment Scale; Mig-SCOG, Migraine Attack Related Subjective Cognitive Scale; PS+:postdrome symptom
positive; PS-: postdrome symptom negative; WHOQL-8: European Health Impact Scale

*For parameters given as mean # standard deviation, an independent t-test was used; for parameters given as median (IQR), the Mann-
Whitney U-test was used to obtain p-values.

Effects on quality of life in migraine patients

After determining that PS+ patients had a lower quality of life than PS- patients, we compared the
facto5ned that higher MIGSCOG scores, higher MHD, and the presence of MwA significantly reduced
quality of life (R? = 0.240). The Table-6 provides a detailed multivariate linear regression analysis. In
conclusion, the most important factor affecting quality of life seems to be migraine attack-related
cognitive dysfunction. Considering migraine-related cognitive dysfunction is more prevalent in PS+
patients, we can suggest that the presence of PS indirectly contributes to the decrease in quality of
life in migraine patients.
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DISCUSSION: In our study, we found that postdromal symptoms (PS) were present in 75.8% of
patients. A meta-analysis examining the current proportion of postdromal symptoms reported a
rate of 86% (23). However, this analysis had a very high heterogeneity index (I2), indicating variability
among the included studies. Additionally, the small number of studies considered in the meta-
analysis may have influenced the findings. In a recent study, the prevalence of PS was observed to
be 80.7% (14).

Determining the proportion of PS in patients can be challenging due to methodological issues.
Although the concept of PS is relatively new, similar methodological problems related to assessing
premonitory symptoms have been discussed previously. Among these issues is the retrospective
nature of many studies, as well as the practice of asking patients about symptoms without directing
their attention to specific symptoms, which has resulted in a lower than expected number of patients
reporting premonitory symptoms (24, 25). We believe that comparable issues may be present in
studies aimed at identifying postdromal symptoms. Furthermore, in a multicenter pre-post headache
study conducted in 2021, we noted the absence of a symptom checklist, resulting in a reported
postdromal rate of only 60.2% (16).

In our study, fatigue, stiffness in the neck, and phonophobia were quite common in the PS+ patient
group. Fatigue was the most common symptom observed in the studies conducted (5, 14, 23, 26).
The symptom of neck stiffness observed in our research is more common compared to other studies.
(5, 14, 23, 26). This may be because patients describe the neck pain symptom during the attack as if
it were a PS. Although neck stiffness is a common symptom in premonitory symptomes, the rate may
be lower in postdromal symptoms (27, 28). More studies are needed to confirm this.

In our study, cognitive impairment and hunger symptoms in our PS patients may be related to
cognitive problems seen in patients with headaches. We did not find any previous study in the
literature investigating the relationship between PS and these types of parameters. Only one study
has examined the relationship between specific premonitory symptoms and pain intensity, pain
duration, and the number of painful days, suggesting that some premonitory symptoms may be
associated with these parameters (14). In another study, mild increases in MIDAS scores were
observed in patients with neuropsychiatric and sensory PS (26). The interesting point here is that
both premonitory symptoms and postdromal symptoms occurs, common anatomic regions (Fig.
1). For example, the symptom of neck stiffness emerges as a premonitory symptom as a result of
increased activity in the periaqueductal grey matter (PAG). In contrast, it emerges as a postdromal
symptom secondary to decreased CBF in the PAG (9, 11, 29). Since the same anatomical regions
do not show activity at the same rates in every migraine patient, these symptoms may manifest
differently in patients. These different anatomical localizations may influence chronicity, migraine-
related disability, or quality of life in migraine patients to varying degrees. Although no definitive
study has been conducted on this topic, we believe that further clinical research on these symptoms
will shed light on this issue.

Potential risk factors contributing to the presence of PS include premonitory symptoms, higher
MIGSCOG scores, and migraineurs with aura. In a recent study aimed at identifying risk factors for
PS, female gender, the presence of premonitory symptoms, and the number of monthly headache
days were observed (14). Even when considered separately, the number of monthly headache days
did not emerge as a risk factor in our study. However, MIDAS scores were a risk factor in univariate
analyses; nevertheless, since the significance value was insufficient in multivariate analyses, we
believe that pain frequency or MIDAS scores are not risk factors for the occurrence of PS.
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Although we did not find significant differences in pain intensity and MHD between the PS+and PS-
groups, an increase in migraine-related disability and migraine attack-related cognitive impairment
can be noted in the PS+ group. Although there were no significant differences in the number of
headache days and pain intensity, quality of life was significantly reduced in this group. We believe
that the main reason for this is the contribution of non-pain-related ictal and interictal migraine
features (30). Although we do not know all of these ictal and interictal migraine features, we believe
that the MIGSCOG score contributes significantly to this condition. In a study, the WHODAS scale was
used to assess quality of life, and both premonitory and PS were found to have a weak correlation
with a reducing effect on quality of life (14). Another multicenter study reported that patients with
premonitory symptoms and postdromal symptoms experienced more migraine-related disability
and a higher disease burden. In contrast, those who experienced both phases had lower quality of
life (16).

In our study, we summarized the factors contributing to reduced quality of life in Table 5. When
considered individually, the presence of postdrome and premonitory symptoms was associated with
adecrease in quality of life. However, in multivariate analyses, we determined that auricular migraine,
MIGSCOG, and MHD were associated with a reduction in quality of life, and that this model could
have high explanatory power when combined with the adjusted R? value (Table 6). We did not find
any studies in the literature that directly observed the effect of PS on quality of life.

Table 5. Simple linear regression (univariate) analysis in quality of life measures

B Coefficient B Coefficient
Parameter (unstandardized) (standardized) t p R? (Adjusted)
Age -0.006 -0.09 -1.21 0.229 0.002
MIGSCOG -0.056 -0.36 -5.27 <0.001 0.126
MIDAS -0.111 -0.31 -4.30 <0.001 0.091
MHD -0.030 -0.28 -3,90 <0.001 0.071
VAS -0.107 -0.24 -3.28 0.001 0.050
Oral preventions -0.023 -0.013 -0.18 0.860 0.000
MwA -0.245 -0.165 -2,26 0.025 0.022
Presence of Postdrom -0.424 -0.26 -3,66 <0.001 0.063
Presence of Premonitory -0.408 -0.26 -3.59 <0.001 0.060

MIDAS: Migraine Disability Assessment Scale; MIGSCOG: Migraine Attack Related Subjective Cognitive Scale; MwA: Migraine with Aura;
MHD, monthly headache days; VAS: Visual Analogue Scale

Table 6. Multivariate modeling to assess the factors that contribute to a reduced quality of life.

Lower Upper
B Coefficient Beta (Standardized Bound Bound R?
Parameter (Unstandardized) Coefficient) t p 95% ClI 95% Cl | (Adjusted)
MwA -0.186 -0.126 -1.82 | 0.070 | -0.389 0.016
MHD -0.023 -0.218 -2.794 | 0.006 @ -0.039 | -0.007
VAS -0.059 -0.131 -1.861 | 0.064 | -0.122 0.004
MIDAS -0.002 0.049 -0.604 | 0.547 | -0.007 0.004 0.240
MIGSCOG -0.039 -0.256 -3.534 | 0.001 | -0.061 -0.017
Presence of Premonitory -0.158 -0.099 -1.316 | 0.190 | -0.395 0.079
Presence of Postdrome symptoms -0.189 -0.115 -1.532| 0.127 | -0.433 0.055

Cl: Confidence Interval; MIDAS: Migraine Disability Assessment Scale; MIGSCOG: Migraine Attack Related Subjective Cognitive Scale; MwA:
Migraine with Aura; MHD: monthly headache days; VAS: Visual Analogue Scale
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Although there was no significant difference in quality of life between the PS+ group and the PS-
group in terms of MHD, there was a noticeable decrease in the PS+ group in quality of life. We
believe that this is due to the increased MIGSCOG scores in the PS+ group affecting quality of life.
Approximately 30% of migraine sufferers experience cognitive problems in areas such as complex
attention, working memory, immediate memory, and executive function during migraine attacks,
before and after attacks, and during the interictal period (17, 31). Recent studies have identified co-
occurrence between ictal and interictal cognitive dysfunction (18, 32). Although we did not measure
interictal cognitive dysfunction, the cognitive impairments during the ictal period may reflect those
during the interictal period.

Cortical hyperexcitability plays a significant role in the development of PS (33, 34). Increased
cortical hyperexcitability and cortical spreading depression (CSD) contribute to the persistence of
these symptoms even after the pain has subsided (29). Although the exact role of CSD is not fully
understood, itis associated with the transientischemic response that occurs due to decreased cerebral
blood flow (CBF) and contributes to the development of symptoms (11, 12). Research indicates that
cortical hyperexcitability is heightened in migraine patients compared to the healthy population,
and this increase is even more pronounced in those with chronic migraine. Some migraine patients
experience symptoms even when not having a migraine attack; these symptoms may include
interictal photophobia, difficulties with concentration, mood disorders, and fibromyalgia (32).

Additionally, a subset of migraine sufferers experiences a loss of habituation to pain. In these
individuals, the likelihood of chronic migraine is high, and they are also at a higher risk for disorders
such as fibromyalgia, depression, and anxiety, which can negatively impact quality of life, other than
migraine itself (35, 36). These changes are thought to be related to alterations in serotonergic and
dopaminergic pathways in the brain (34). One of the mechanisms responsible for the formation
of these biochemical changes, the loss of habituation, development of pain behaviour, and pain
anxiety is cortical hyperexcitability in migraine sufferers (36).Previously associated only with aura,
the importance of this condition has increased with functional studies. In our study, we hypothesized
that cortical hyperexcitability may be increased in the group of patients with increased MIGSCOG
scores. Therefore, the quality of life of this group may be reduced due to both migraine-related
and non-migraine-related causes. More studies are needed to investigate whether these problems
persist in the interictal period, especially in migraine patients with cognitive issues. There are no
related studies evaluating cortical hyperexcitability in individuals with predominant PS. However,
we believe that not only migraine but also migraine-related conditions and conditions that develop
outside of headache attacks may contribute to a decrease in quality of life.

CONCLUSION: In the PS+ patient group, quality of life was reduced and migraine-related disability
was increased compared to the PS- patient group, independent of pain frequency and severity. An
increase in the disease burden in the PS+ patient group may be migraine attack-related cognitive
dysfunction. This cognitive dysfunction that occurs during migraine attacks may also present in
the interictal period and may emerge as a parameter explaining the disease burden in migraine
patients. Some symptoms that occur in the postdromal period may affect quality of life or disease
burden. These symptoms, which arise from dysfunction in different anatomical regions, may assist in
developing different therapeutic approaches for migraine patients in the future.

LIMITATIONS AND STRENGTHS: Firstly, the sample size in this study is small compared to recent
studies. Therefore, the power of the study may be low. Due to the cross-sectional design of our study,
recall bias may occur, especially in determining PS symptoms. Electronic diary studies conducted to
prevent this recall bias could overcome this issue. Another issue is that we divided our study into
groups based solely on the presence or absence of PS symptoms, without considering the frequency
of these symptoms. This may weaken the support for the hypothesis we presented.
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The strengths of the study include conducting interviews with patients. Therefore, we carefully and
meticulously established migraine diagnoses based on symptom frequencies and other parameters.
As aresult, we were able to overcome confirmation bias. We asked our patients about their symptoms
using a checklist, which allowed us to identify symptom-related categorization and symptom counts
without facing any additional bias other than recall bias. The best aspect of the study was that the
data adhered to distribution, enabling us to strengthen our hypothesis through parametric tests and
regression analyses.

Key words: cognitive dysfunction, migraine disability assessment questionnaire, migraine disorders,
migraine prodrome, quality of life
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SHORT-TERM EFFICACY OF GREATER OCCIPITAL NERVE BLOCK
IN CHRONIC MIGRAINE: INSIGHTS FROM A SINGLE-CENTER
EXPERIENCE

Tugce SALTOGLU, Ozge OZEN GOKMUHARREMOGLU

Neurology Department, Kastamonu Research and Training Hospital, Tirkiye

BACKGROUND: Chronic headaches, affecting 1.4-2.2% of the global population for 215 days/
month, substantially impair daily functioning and impose a socioeconomic burden. Among
treatment options, greater occipital nerve block (GONB) has emerged as a promising intervention,
especially for occipital neuralgia, cervicogenic headache, cluster headache, and migraine. Blocking
the greater occipital nerve (GON) can relieve pain, though response varies. This study aimed to
evaluate the short-term efficacy of GONB in chronic migraine, assessing changes in pain severity,
attack frequency, and pain-free duration, and exploring the influence of migraine type, headache
laterality, and lifestyle factors.

METHODS: This single-center retrospective study included 30 chronic migraine patients treated
with bilateral GONB between 12/2024-06/2025. Demographic data, migraine characteristics (type,
laterality, duration, baseline attack frequency), and lifestyle factors (smoking, alcohol, exercise) were
recorded. All patients received bilateral GONB using 0.5% bupivacaine diluted with saline, plus
bilateral trapezius trigger-point injections with 2% lidocaine. Treatment was administered weekly for
four sessions, and, based on patient symptoms, continued monthly thereafter for up to a maximum
of seven sessions. The interval to the first headache recurrence after the last block was documented.
Pre-post comparisons were made with the Wilcoxon signed-rank test; subgroup differences were
analyzed with Mann-Whitney U or Chi-square/Fisher’s exact test; correlations were analyzed using
Spearman’s rho (p<0.05).

RESULTS: Mean age was 43.2£9.6 years; 96.7% were female. No alcohol use was reported; 16.7%
smoked, and 13.3% exercised regularly. Pain intensity and attack frequency significantly decreased
after GONB (both p<0.001). Patients with bilateral migraine had higher baseline attack frequency
(p=0.050), but this difference disappeared post-treatment. Unilateral migraine patients had a longer
pain-free interval before recurrence (p=0.043). The median recurrence interval after the last block
was 15 days (range: 1-120). Non-significant trends suggested longer relief in exercisers, non-smokers,
and those not using acute headache medication.

CONCLUSION: Bilateral GONB with trapezius trigger-point injections produced significant short-
term reductions in pain and attack frequency, consistent with prior studies. The median 15-day
recurrence interval is at the lower end of published ranges. Pain laterality emerged as a potential
predictor: unilateral migraine was associated with longer relief, while aura status showed no
significant effect. Observed trends with exercise and smoking suggest lifestyle may influence the
durability of the benefit. In this cohort, GONB yielded substantial short-term improvement in
chronic migraine, with more durable relief, especially in unilateral cases. The variability in recurrence
intervals and lifestyle associations highlights the need for individualized re-block scheduling and
integration with non-pharmacological strategies. Prospective studies should confirm laterality as a
predictor, separate GONB effects from co-interventions, and explore whether combined lifestyle
approaches can extend the pain-free period.

Key words: migraine, headache, neuralgia
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MIGRAINE EPIDEMIOLOGY AND DISEASE BURDEN IN TURKEY
BASED ON DATA FROM 81 PROVINCES: A PILOT STUDY

Pelin YENILMEZ YESILDAS ', Demet AYGUN?, Aynur OZGE3#

"Department of Neurology, Gaziantep City Hospital, Gaziantep, Turkiye

’Department of Neurology, Atlas University, Istanbul, Ttrkiye

3Department of Neurology, Faculty of Medicine, Mersin University, Mersin, Turkiye

“Neuroscience and Neurotechnology Center of Excellence (NOROM), Gazi University, Ankara, Turkiye

INTRODUCTION: Migraine is a chronic neurological disorder characterized by recurrent episodes
of moderate to severe headache, often accompanied by nausea, photophobia, and phonophobia.
According to the Global Burden of Disease Study, migraine is one of the leading causes of disability
worldwide and significantly affects the quality of life, particularly among individuals in their most
productive years (1). While global data suggest a high prevalence and substantial disease burden,
there remains a lack of nationally representative data from Turkey that can guide healthcare
planning and resource allocation. The aim of this pilot study is to provide preliminary insight into
the epidemiology of migraine in Turkey. By collecting data from all 81 provinces, this study explores
the prevalence, severity, and geographic distribution of migraine and its impact on daily life using the
MIDAS questionnaire (3). The findings aim to inform the development of future nationwide studies
and evidence-based public health policies.

METHODS

1. Study Design and Participants

This study employed a cross-sectional design with data collection conducted between January and
June 2025. Participants aged 18 years or older were recruited through a combination of online
platforms and face-to-face community outreach efforts. Informed consent was obtained from all
participants prior to inclusion.

2. Data Collection Instruments

The survey instrument consisted of six main sections: demographic data (age, gender, province,
education level, marital status, income status, urban vs. rural residence, and employment status),
migraine screening questions aligned with the International Classification of Headache Disorders
(ICHD-3) criteria (10), the Turkish version of the MIDAS scale (3), headache characteristics, healthcare
utilization, and perceived causes and burden. Participants were asked if they had experienced
headaches in the last 12 months, whether they had received a formal migraine diagnosis, and
who provided the diagnosis (neurologist, general practitioner, other specialist, or self-diagnosed).
Additional items included the number of headache days in the last 30 days, headache severity, type
(throbbing, pressing, stabbing), duration, and triggers (stress, sleep disturbances, visual stimuli,
hormonal changes, dietary factors). Further questions addressed the duration of headaches with
and without medication, the most disturbing symptom of the headache, accompanying symptoms
(e.g.. nausea, photophobia, phonophobia), whether the participant believed the headache had a
single cause, and whether attack medication relieved the pain within two hours. Healthcare usage
questions covered emergency department visits, outpatient clinic consultations, medication use
(acute and preventive), access to preventive therapy, specific types of prophylactic medications used
(e.g., beta blockers, antiepileptics, antidepressants), and barriers to accessing preventive treatment.
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3. Statistical Analysis

All data were analyzed using descriptive and inferential statistics. Categorical variables such as gender
and migraine prevalence were expressed as frequencies and percentages. Continuous variables,
including MIDAS scores, were reported as means and standard deviations. Gender comparisons
were conducted using independent samples t-tests. Provincial differences were examined to detect
regional variability. All analyses were performed using appropriate statistical software.

RESULTS

1. Participant Demographics

A total of 1395 participants were included in the study. Among them, 905 (64.9%) identified as
female and 490 (35.1%) as male. The average age was 34.2 years (SD = 12.6), ranging from 18 to 78
years. Participants represented all 81 provinces of Turkiye, with Mersin having the highest number
of responses, followed by Istanbul, Ankara, and Izmir. Regarding educational attainment, 41.2% had
completed a university degree or higher, 45.6% had a high school education, and 13.2% had primary
education or less. In terms of marital status, 58.4% were single, 36.1% married, and 5.5% divorced
or widowed. Monthly income distribution showed that 42.3% earned below the national average,
38.9% reported average-level income, and 18.8% had above-average income. Additionally, 68.7% of
participants reported living in urban areas, and 31.3% in rural settings. Employment status revealed
that 56.2% were employed, 23.5% were students, and 20.3% were unemployed or retired.

2. Migraine Prevalence and Diagnosis Confirmation

Overall, 34.6% of respondents self-reported a history of migraine. Among them, 86.3% reported
experiencing headaches in the last 12 months. Of those, 47.9% had received a formal diagnosis
of migraine. Among those diagnosed, 68.5% reported being diagnosed by a neurologist, 21.4%
by a general practitioner, and 10.1% either by another specialist or self-diagnosis. Prevalence was
significantly higher in females (42.5%) compared to males (20.2%). The highest prevalence was
observed in individuals aged 25-44 years.

3. MIDAS Scores and Disability Burden

The mean MIDAS score for all participants was 5.25 (SD = 7.52). When stratified by gender, females
had an average score of 6.20 (SD = 8.04), while males had a lower average score of 3.39 (SD = 5.97),
indicating a greater level of migraine-related disability among women. Disability levels, based on
MIDAS grading, were categorized as follows: 43%: No disability 16.7%: Minimal (1-5) 11.4%: Mild
(6-10) 13.4%: Moderate (11-20) 15.6%: Severe (>20)

4. Headache Characteristics and Attack Features

Among migraineurs, the average number of headache days in the last 30 days was 7.2 (SD = 4.9).
In terms of pain severity, 44.6% reported moderate pain, 34.1% severe pain, and 21.3% mild pain.
Regarding headache character, 49.2% described their headaches as throbbing, 29.4% as pressing,
and 21.4% as stabbing. Average headache duration was 12.4 hours (SD = 7.6). When untreated,
headaches lasted on average 18.1 hours (SD = 8.2), while with medication, duration was reduced
to an average of 6.7 hours (SD = 5.3). The most disturbing aspects of the headaches reported were
pain intensity (38.5%), nausea (23.7%), and photophobia/phonophobia (18.4%). Accompanying
symptoms included nausea (52.3%), photophobia (47.6%), phonophobia (39.2%), and dizziness
(26.5%). Approximately 61.4% of migraineurs believed their headaches were caused by a single
factor, most commonly stress (49.1%). Among participants using acute attack medication, 42.7%
reported that it effectively reduced pain within two hours.
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Figure 1. Mean MIDAS Score by Gender
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Figure 2. Distribution of MIDAS Disability Grades

5. Health Service Utilization

Among migraineurs, 27.6% reported at least one emergency department visit in the past year
due to headache, and 48.2% visited an outpatient clinic. Acute medications were used by 61.5%
of migraineurs, with the most common being NSAIDs (38.7%) and triptans (22.8%). Only 18.3%
reported using any form of preventive therapy. Among them, the most commonly used medications
were beta blockers (31.4%), antiepileptics (24.6%), and tricyclic antidepressants (17.9%). The most
frequently cited barriers to preventive treatment were medication side effects (38.1%), cost (27.4%),
and lack of access to specialists (19.6%).

6. Geographic Distribution

All 81 Turkish provinces were represented in the sample. The number of responses varied by
region, with Mersin having the highest count, followed by Istanbul, Ankara, and Izmir. Prevalence
rates and average MIDAS scores exhibited interprovincial variability, which may reflect underlying
socioeconomic, healthcare access, or cultural differences.

DISCUSSION: This pilot study provides a snapshot of migraine prevalence and associated disability
across Turkey. The findings reveal that migraine is common and disabling, especially among women
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(1.2,6,7). Gender-based disparities in prevalence and severity align with international data (2,9)
and may be linked to hormonal factors, stress exposure, and healthcare-seeking behaviors (8). The
addition of questions regarding education, marital status, income, and headache characteristics
allows for a more nuanced understanding of the migraine burden (6). The frequency of attacks,
common triggers, and duration data are in line with existing literature (7,9) and support the
development of patient-specific management strategies. Healthcare utilization findings reflect
suboptimal access to preventive treatments, despite a high rate of acute medication use and health
service contact (4,5,10). Barriers such as medication side effects, cost, and specialist access should
be addressed through healthcare system reforms and patient education. The study also identifies
regional differences in migraine burden, which warrant further investigation (7,9). These differences
could inform regional health policies and resource allocation strategies. While the MIDAS tool has
demonstrated utility in assessing functional impairment (3), future research could benefit from
incorporating clinical diagnoses and longitudinal follow-up.

CONCLUSION: Migraine imposes a significant burden on the Turkish population, with notable
gender and regional disparities (1,2,6,7,10). The pilot data underscore the need for nationwide
studies employing representative sampling and clinical validation. Health policy initiatives should
prioritize early identification, patient education, and access to effective treatment to reduce the
individual and societal impact of migraine (4,5).

Key words: Migraine, MIDAS, headache burden, Turkiye, epidemiology, gender difference, regional
disparities, public health
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OP-11

THE ROLE OF KYNURENINE PATHWAY METABOLITES IN CLINICAL
FEATURES AND CHRONIFICATION OF MIGRAINE

Buse Rahime HASIRCI BAYIR', Can ULUTAS?, Ezgi NAZLI", Huzeyfe KOKLU",
Eray Metin GULER?, Dilek AGIRCAN*

'Department of Neurology, Haydarpasa Numune Training and Research Hospital, Ttrkiye
’Department of Neurology, Silivri State Hospital, Ttrkiye

3Department of Biochemistry, University of Health Medicine, Turkiye

‘Department of Neurology, Harran University, Faculty of Medicine, Turkiye

BACKGROUND: Migraine is a prevalent neurological disorder, yet its pathophysiology remains
incompletely understood. While the role of neuroinflammation and metabolic dysregulation in
migraine pathogenesis is increasingly recognized, the kynurenine pathway has gained attention
due to its involvement in tryptophan metabolism. Our study aims to evaluate the relationship
between kynurenine metabolism, the clinical characteristics of migraine, and the process of migraine
chronification.

METHODS: This study was designed as a prospective, observational study and was conducted with a
total of 81 participantsincluding 27 with episodic migraines, 27 with chronic migraines, and 27 healthy
controls, aged 18-50 years. Data collected included age, sex, pain type and location of migraine,
attack frequency, severity, disease duration, and body mass index. Blood samples taken during the
interictal phase were analyzed for Tryptophan (TRP), L-kynurenine (KYN), 3-hydroxykynurenine (3-
HK), and 3-hydroxyanthranilic acid dioxygenase (3-HAAO) levels using ELISA kits.

RESULTS: In the comparison between healthy controls and migraine groups, age, sex, and body
mass index were similar. However, the patient group exhibited significantly lower levels of Trp, KYN,
3-HK, and 3-HAAO compared to the control group (p <0.001 for each). Laboratory analysis revealed
higher levels of HAAO, 3-HK, KYN, and Trp in the episodic migraine group than in the chronic
migraine group (p = 0.027, p <0.001, p <0.001, p = 0.002, respectively). ROC analysis revealed that
3-HK was identified as an independent risk factor for CM (OR=0.403, p<0.001). Painful headache
days, monthly attack frequency, MIDAS, and HIT-6 scores were negatively correlated with HAAO,
3-HK, KYN, and Trp levels (p <0.005 for each).

CONCLUSION: The study suggests that all four molecules are potentially involved in migraine
clinical features and its chronification. Their levels decrease as migraine attacks worsen due to their
neuroprotective effects. Future studies should explore targeted therapies to modulate kynurenine
metabolism to prevent chronic migraine.

Key words: Kynurenine, migraine, chronic, neuroinflammation, 3-hydroxykynurenine
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oP-12

A BIBLIOMETRIC ANALYSIS OF MONOCLONAL ANTIBODY
TREATMENTS USED IN MIGRAINE

Giilcan GOCMEZ YILMAZ', S. Efsun ANTMEN?

"Mersin City Training and Research Hospital, Mersin, Turkiye
2Mersin University Faculty of Pharmacy, Mersin, Turkiye

BACKGROUND: Migraine is a common neurological disorder, and in recent years, anti-CGRP
monoclonal antibodies have emerged as an effective treatment option. This study aimed to assess
research trends and scientific productivity on migraine and anti-CGRP monoclonal antibodies by
reviewing publications on this topic between 1988 and 2024.

METHODS: The study conducted a search of the Web of Science (WoS) database using the keywords
“migraine,” “monoclonal antibodies,” “anti-CGRP antibody,” “fremanezumab,” “galcanezumab,’
“eptinezumab,” and “erenumab.” A total of 2873 articles were included in the study. Data were
analyzed using Bibliometrix (Biblioshiny) and Excel 365. The distribution of publications by year, the
most productive countries, journals, authors, and keywords were evaluated.

RESULTS: Our bibliometric study included 2873 publications between 1988 and 2024, with 5837
authors, 23664 references, and 1551 keywords plus. Publications increased particularly after 2016
and reached a peak in the 2020s. The most frequently published journals were: Headache (468),
Cephalalgia (450), Journal of Headache and Pain (418). The most productive authors were: Cohen
JM (253), Ning X (194), Ashina M (183). The countries with the most publications were: USA (4960),
Italy (2004), Spain (919), Germany (830), and Denmark (593). (Figure 1). Trending topics included
concepts such as sensory neurons, trigeminovascular system, alpha-CGRP, and beta-CGRP.

CONCLUSION: This bibliometric analysis demonstrates that monoclonal antibodies are becoming
anincreasingly important research area in the treatment of migraine. The findings not only contribute
to mapping the existing literature in this field but also provide a foundation for future research.

Key words: Migraine, monoclonal antibody, anti-CGRP, bibliometric analysis, WoS
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OP-13

RED EAR SYNDROME ASSOCIATED WITH CHRONIC MIGRAINE:
A CASE REPORT EMPHASIZING TARGETED TREATMENT

Tiilay YILMAZ EROL', Gizem GURSOY', Betiil BAYKAN?

'Department of Neurology, Umraniye Training and Research Hospital, Istanbul, Tuirkiye
2EDepartment of Neurology, MAR Medical Center, Istanbul, Ttrkiye

BACKGROUND: Red Ear Syndrome (RES) is a rare clinical entity characterized by episodic erythema,
burning, and pain in the external ear. Although often idiopathic, it has been associated with primary
headache disorders, particularly migraine. We present a case of RES in a patient with chronic migraine
and status migrainosus, highlighting the importance of recognizing and treating this underdiagnosed
comorbidity

CASE: A 31-year-old male with a history of obsessive-compulsive disorder (OCD), previously
operated papillary thyroid carcinoma, and venous angiomas on the body presented with a 15-
year history of unilateral pulsatile headaches, predominantly on the right-side, accompanied by
nausea, vomiting, and periorbital discomfort. Attacks occurred 6-8 times monthly and lasted 1-2
days. Triptans provided partial relief for acute attacks, but he had a history of medication overuse
headache. Despite multiple prophylactic treatments including propranolol, valproic acid, venlafaxine
(discontinued due to inadequate control OCD symptoms), paroxetine and agomelatine (for OCD)
and botulinum toxin effectiveness was limited. Greater occipital nerve blocks provided transient
relief. Two episodes of status migrainosus occurred in the past two years. Over the past three years,
the patient developed right-sided auricular redness, burning, and numbness lasting about one hour.
Initially mild and monthly, episodes progressed to nearly daily frequency over the past three months,
causing disabling pain and functional impairment. Occasionally, they were followed by right-sided
migraine attacks. Neurologic examination was normal. Cranial MRI and standard tractography
revealed a left-sided 14x11 mm cavernoma in the left posterior superior temporal gyrus, considered
likely coincidental as the red ear symptoms and migraines were primarily right-sided. Although a
possible contralateral hyperactivation due to left-sided suppression was considered, tractography
showed no abnormal activity in pain-related pathways. Routine EEG and prolonged EEG with sleep
recording were normal. The clinical presentation was consistent with RES, leading to the initiation
of indomethacin 25 mg twice daily. This resulted in a decrease in auricular episodes to once weekly,
with significant reduction in pain and burning intensity. No adverse effects were reported. However,
the patient declined further dose escalation due to concerns about side effects and satisfaction with
his current condition. Venlafaxine was reintroduced for its partial benefit on migraine symptoms and
fremanezumab injections are initiated as the next step for migraine prophylaxis.

CONCLUSION: This case underscores the importance of identifying RES in patients with difficult-to-
control migraine. Ear-related symptoms can be easily overlooked but may independently contribute
to disability. Targeted treatment, such as indomethacin, may offer effective symptom control even
in the context of chronic migraine. A comprehensive evaluation of all pain and disability sources in
migraine patients may improve both quality of life and therapeutic outcomes.

Key words: Red ear syndrome, migraine, auricular pain, indomethacin
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OoP-14

CAN RETINAL MIGRAINE CAUSE PERMANENT VISUAL LOSS?
A CASE-BASED REFLECTION

irem ILGEZDI KAYA', Tiilay YILMAZ EROL?, Betiil BAYKAN?

"Department of Neurology, Giresun University, Faculty of Medicine, Giresun, Turkiye
’Department of Neurology, Istanbul Umraniye Training and Research Hospital, Istanbul, Turkiye
3Department of Neurology and Clinical Neurophysiology, EMAR Medical Centre, Istanbul, Turkiye

BACKGROUND: Retinal migraine is a rare clinical entity characterized by recurrent, transient
monocular visual disturbances, typically followed by migraine headache. It is traditionally considered
a reversible phenomenon, with visual symptoms resolving completely between episodes. However,
the possibility of permanent visual impairment remains uncertain and has rarely been reported.
Herein, we question whether retinal migraine can lead to irreversible visual loss, highlighting a case
where transient monocular visual disturbances were followed by persistent visual deficits without
any other detectable reason.

CASE: A 44-year-old female with a history of migraine without aura since age 18 presented with new-
onset transient monocular visual loss in her left eye. Episodes occurred exclusively upon awakening
in the morning, lasted approximately 30 minutes. The first episode resolved completely. However,
the subsequent three episodes (under flunarizin treatment) resulted in partial, persistent visual loss.
Ophthalmologic examination after the second episode revealed central retinal artery occlusion in the
left eye. Neurological examination was normal. Visual evoked potentials demonstrated a slight P100
latency delay in the left eye compared to the right. Brain MR-Angiography, MR-Venography and MRI
showed only a few nonspecific white matter lesions. Secondary causes of transient monocular visual
loss, including carotid artery stenosis, cardiac embolic sources, hypercoagulable states (including
Factor V Leiden mutation, hyperhomocysteinemia, Protein S, C and anti-Thrombin-III positivity)
and inflammatory conditions (including Systemic Lupus Erythematosus and Sjogren syndrome)
were ruled out through serologic investigations and rheumatology/cardiology consultations.
Cerebrospinal fluid analysis excluded optic neuritis, with negative oligoclonal bands and anti-MOG
antibody. Malignancy ruled out via PET imaging. The patient had a history of rhinoplasty three
months prior to the first episode, an anxiety disorder related to visual loss and heavy smoking, but no
additional vascular risk factors. She was started on rivaroxaban for secondary prevention in addition
to duloxetine. No further visual episodes were observed during a six-month follow-up. Notably, her
migraine attack frequency decreased by more than 50%.

CONCLUSION: Although retinal migraine is generally considered reversible, this patient highlights
its potential association with irreversible visual impairment. The occurrence of central retinal artery
occlusion following recurrent transient monocular visual disturbances raises concerns about vascular
complications in patients with migraine, especially those with additional modifiable risk factors like
smoking. The pathophysiological link between retinal migraine and vascular events remains unclear,
but this unique presentation contributes to the growing discussion regarding the vascular risks
associated with migraine and its rare complications. Retinal migraine should be considered in the
differential diagnosis of both transient and permanent monocular visual loss. While traditionally
considered benign, clinicians should be aware of the potential irreversible ocular complications
in retinal migraine, particularly in the presence of vascular risk factors. Careful exclusion of other
causes, close monitoring, and risk factor management are essential.

Key words: retinal migraine, permanent visual loss, headache
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OP-15

DIAGNOSTIC VALUE OF FIBRINOGEN ALBUMIN RATIO IN
MIGRAINE ATTACKS

Derya BAYRAK, Buket YILMAZ, Betiil OZENC, Ramazan SENCAN,
Pelin YENILMEZ YESILDAS

Gaziantep City Hospital, Turkiye

BACKGROUND: Migraine is a primary headache disease that is common in the world and negatively
affects the life. Although its etiology is not clear, inflammation and hypercoagulation are involved
in its formation. In many recent studies, fibrinogen albumin ratio (FAR) has been found to be an
important biomarker in showing inflammation and procoagulation conditions. The aim of this study
is to determine the value of FAR in diagnosis migraine attacks.

METHODS: This study included 50 patients diagnosed with migraine attacks and a control group
of 50 healthy people. Demographic data of the patients and the control group were recorded.
Clinical features such as disease duration, attack frequency, attack type (with or without aura) and
symptoms accompanying the attack were recorded in migraine patients. Migraine attack severities
were determined according to the Visual Analog Scale (VAS).Blood fibrinogen, albumin and FAR
values were analyzed in migraine group during the attack and compared with control group.

RESULTS: The mean age of migraine patient group was 36.26 + 9.87 years and 41 were female. The
mean age of control group was 35.22 + 11.11 years and 28 were female. No significant difference
was found in fibrinogen and albumin values in migraine attack patients (p=0.098), (p=0,492). No
significant difference was found in FAR in migraine attack patients. No significant relationship was
found between disease duration, attack frequency and FAR (p=0,806)( p=0,978). In the receiver
operating characteristic curve (ROC) analysis, FAR was not found to be a significant predictive value
to diagnose migraine attacks (AUC=0,435 p=0.263).

CONCLUSION: These findings suggest that FAR is not an adequate biomarker for diagnosing migraine
attacks. However, to generalize all these findings, larger patient population studies are needed.

Key words: migraine, migraine attack, inflamation, hipercoagulation
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OP-16

HEADACHE CAUSED BY MONONUCLEOSIS INFECTION
Samira MAMMADOVA

Yasamal Hospital, Baku, Azerbaijan

BACKGROUND: Headache one of most complication during mononucleosis infection. Cause
headache -during mononucleosis infection released cytokines causes inflammation and due to
inflammation and swelling pain sensitive structures of the head gets irritated. Patient takes some
remedies from headache, but any result, they don't pay attention to origin to headaches and other
uncomfortable situation in there healthy. If we take detailed anamnesis, and type of headache, ask
about last complications, unordinary things in there body health and during palpitation feel largeness
some lymphoid, have to search at first for infections, especially mononucleosis infection. In late stage
headache, encephalomalacia in the brain (due to ischemia or encephalitis), especially in the frontal
lobe cause some psychiatric character, emotionality, and infiltration give severe headaches. Brain
MRI (encephalomalacia area), positive EBV PCR analysis and enlarged lymph nodes, liver, spleen
especially are the red flags for this illness.

CASE: A 34 year-old female patient suffered from severe headache, nausea, dizziness and emotionality,
late thinking. Headache is permanent. She had angina, with high temperature and enlarged lymph
nodes on the neck. She took remedies at home and think it is an ordinary sickness, but her condition
gets bad. Headache and psychiatric changes, fainting forced her to come to Clinic. She felt some
pain and rash in her throat, after some days confusion, she can't give correct anamnesis about her
condition during illness. In her family has a conflict, that's why nobody took her to the Hospital.
On cranial MRI -in the cerebellum- encephalomalacia, frontal, temporal area - non-specific hyper
intensity were found. It forced us to think about rare neurological complication after EBV infection,
unfortunately she took therapy at home and we have any correct information about neurological
deficits, but as her said after therapy she recovery and some her conditions get better). EEG showed
no epileptically signs. EBV analyses were positive. Hgb-9,8g/dl, Hct-31,1%, MCV-66,4fl, MCH21pg,
RDW-CV-18%, WBC-normal, ESR-N. Other blood analyses are normal. Ultrasound-enlarged lymph
nodes

CONCLUSION: Red flags -sore throat, positive EBV analyses, late stage and long lasting illness,
lymph nodes with abnormal measures and MRI signs (for Herpes virus fronto-temporal area are
characteristic), hemogram is virological in nature. As a viral nature the illness continues longer and
show neurological disorders. Inflammation and headache must be in our mind in the first please.
Headache and following symptoms are important for differentiation type of headache. Characteristic
blood tests, MRI signs, feature of the illness are helpful for the diagnosis. in this case paid attention
for the characteristic signs. Detailed anamnesis helped me to think origin of the headache. Also in
some cases | sow this picture during most of infections, either mononucleosis infections.

Key words: headache, mononucleosis
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OoP-17

IS THERE A RELATIONSHIP BETWEEN HEADACHE AND
PSYCHIATRIC COMORBIDITIES IN PATIENTS WITH MYASTHENIA
GRAVIS? PRELIMINARY FINDINGS

Tugba EYiGURBUZ, Niliifer KALE

Department of Neurology, University of Health Sciences, Bagcilar Training and Research Hospital, istanbul,
Tirkiye

BACKGROUND: The aim of this study is to evaluate characteristics of headaches in patients with
myasthenia gravis (MG) and their relationship with concomitant depression/anxiety. In addition, the
possible relationships between headache and psychiatric symptoms with disease severity (MGFA
classification), antibody profile, and current treatments were investigated.

METHODS: The retrospective data of 13 MG patients with a mean age of 58.2 years were analysed.
Patient demographics, disease duration, MGFA classification, and antibody status (AChR, MuSK) were
recorded. The presence and severity of headaches were assessed using the International Headache
Society criteria and the visual analogue scale (VAS), while their impact on quality of life was assessed
using the Headache Impact Test (HIT-6). Depression and anxiety scores were determined using the
Beck Depression and Anxiety Scales.

RESULTS: Three patients were diagnosed with episodic headache. All of these patients were female;
the severity of headache was measured on the VAS between 5 and 7, and the impact on quality of life
was measured with the HIT-6 test between 48 and 66. One of the headache patients suffered from
severe depression and anxiety, while the other two had minimal psychiatric symptoms. The scores
for depression and anxiety ranged from minimal to severe in the entire patient group. One patient
with MuSK antibodies, experienced headaches despite the low severity of the disease.

CONCLUSION: This preliminary study shows that headache and psychiatric comorbidities are
common in MG patients. Headache is more common in women, in patients with a longer duration,
of disease and in patients with psychiatric symptoms. The results emphasize the importance of
routine assessment of headache and psychiatric disorders in the follow-up of MG patients. Further
statistical analyses in larger patient series will clarify these correlations.

Key words: myasthenia gravis, headache, depression, anxiety
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OP-18

TRANSITION OF HEADACHE CHARACTERISTICS FROM
CHILDHOOD TO ADULTHOOD: A DESCRIPTIVE ANALYSIS OF
SINGLE-CENTER FOLLOW

Tugba UYAR CANKAY’, Melike DEGIRMENCI?

'Istanbul Goztepe Prof. Dr. Suleyman Yalcin Research Hospital, Ttrkiye
’Istanbul Medeniyet University Faculty of Medicine, Turkiye

BACKGROUND: Primary headache symptomatology may differ between childhood and adulthood.
Since pediatric and adult neurology services are often organized as separate units in many centers,
longitudinal data on how headache characteristics evolve during the transition from childhood to
adulthood are limited. This study aimed to evaluate these changes by comparing clinical records
obtained before and after this transition.

METHODS: We conducted a retrospective review of patients who were followed longitudinally in
both the Pediatric and Adult Headache Clinics of our tertiary university hospital. Sociodemographic
data, headache diagnoses, treatments, and Visual Analog Scale (VAS) scores at the initial pediatric
presentation and during adult follow-up were recorded and analyzed.

RESULTS: Episodic migraine was the most common diagnosis, affecting 74.6% of patients. Preventive
therapy was initiated in 15% of cases. The mean initial VAS score at pediatric presentation was 7.8,
decreasing to 6.0 in adulthood. Headache frequency improved in 72% of patients. Additionally, 15%
experienced a diagnostic change from chronic migraine to episodic migraine during follow-up.

CONCLUSION: While the overall headache type remained stable in most cases during the transition
from childhood to adulthood, both headache severity and diagnostic classification showed notable
changes. Further research is warranted to identify the factors influencing these outcomes.

Key words: headache transition
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OoP-19

DATA-DRIVEN CLASSIFICATION OF PRIMARY AND SECONDARY
HEADACHES USING CLINICAL VARIABLES

idris DEMIRSOY’, Merve CEREN AKGOR?, Nevra OKSUZ3, Aynur OZGE3

"Department of Computer Engineering, Usak University, Usak, Turkiye

’Department of Neurology, University of Health Sciences Ankara Ataturk Sanatoryum Training and Research
Hospital, Ankara, Turkiye

3Department of Neurology, Mersin University Faculty of Medicine, Mersin, Turkiye

BACKGROUND: Headache is one of the most common symptoms encountered in neurological and
clinical practice. Accurately differentiating between primary headache disorders, such as migraine
and tension- type headache, and secondary causes, including infectious aetiologias and intracranial
pathologies, is paramount in the diagnostic process. The diagnostic value of clinical features,
including associated neurological symptoms, pain characteristics and triggers, has been extensively
investigated as a means of refining this distinction. However, the limitations of conventional
diagnostic algorithms in complex or atypical cases, coupled with their reliance on subjective clinical
judgement, highlight the need for automated classification models based on machine learning.

METHODS: In this study, the classification included only primary headache types (e.g. migraine and
tension-type headache) and secondary headache types (e.g. infections and intracranial pathologies).
Retrospective clinical data from 3,665 patients presenting to Mersin University were reviewed,
with records containing missing observations or cases involving more than one headache type
being excluded. Following these pre-processing steps, a total of 601 patients (586 primary [97.5%];
15 secondary [2.5%]) were included in the analysis. Due to a significant imbalance in the dataset,
synthetic samples were generated using the ROSE (Random Over-Sampling Examples) method and
class weighting strategies were employed to balance the data and enhance the model&#39;s ability
to discriminate between classes. For the classification task, XGBoost, a gradient boosting-based
machine learning algorithm, was employed. Hyperparameter tuning and 10-fold cross-validation
were performed to optimize the model&#39;s overall performance.

RESULTS: In this study, the XGBoost model achieved a balanced accuracy of 81.62% in distinguishing
between primary and secondary headaches. Although the model correctly classified all primary
headache cases, it failed to detect 37% of secondary headaches. The most important determining
factors include total accompanying symptoms (total number of accompanying symptoms), daily
pain pattern score, triggers (total triggers), and unilateral pain localization (headache side). The fact
that accompanying symptoms have the highest importance in the model supports the association
between secondary headaches and systemic findings in clinical practice. In contrast, variables such
as gender (male/female) and pain severity contribute relatively less, indicating that these factors are
less decisive in differential diagnosis.

CONCLUSION: The model’s high accuracy in identifying primary headache disorders suggests its
potential as a powerful clinical tool for reducing unnecessary investigations and referrals. However,
the risk of missing secondary cases, particularly those associated with rare but serious pathologies,
highlights the model’s limitations. This shortcoming may be due to class imbalance within the dataset
and the inadequacy of the available clinical variables.

Key words: headache, classification, machine learning algorithm
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OoP-20

DO CHRONIC INFLAMMATORY DISEASES PREDISPOSE TO
IDIOPATHIC INTRACRANIAL HYPERTENSION?

Fatma YILMAZ CAN, Meryem Tuba SONMEZ, Gékberk KUZUCU

Department of Neurology, Ankara Etlik City Hospital, Turkiye

BACKGROUND:Idiopathic intracranial hypertension (IIH) is an elevation of intracranial pressure,
provided that the cerebrospinal fluid (CSF) is normal, excluding intracranial pathologies. Its specific
symptoms are headache, papilledema, temporary loss of vision, sixth cranial nerve palsy, diplopia,
and pulsatile tinnitus. As per its definition, other neurological examination findings should be within
normal ranges. It is suggested that obesity, toxins, steroids, oral contraceptives, tetracyclines, hypo-
hypervitaminosis (vitamin A), collagen tissue diseases, endocrine and hematological disorders
can have a role in its etiology. Recent studies state that chronic inflammation also plays a role in
pathogenesis. In this study, we aimed to investigate the relationship between IIH and inflammatory
diseases.

METHODS: For this retrospective study, medical data of 124 IIH patients and 109 tension-type
headache (TTH) patients were reviewed. During the diagnosis phase, the answers to the question
“Do you have any accompanying diseases?” in the medical files filled out by the physician were
examined and additional inflammatory diseases were recorded. Laboratory results of the patients
were obtained from the electronic data system. Those with inflammatory diseases were re-evaluated
by the specialist physician and the diagnosis was confirmed. The prevalence of inflammatory
diseases in IIH patients was compared with TTH patients.

RESULTS: The IIH group included three patients with ankylosing spondylitis (AS), three with Behcet's
disease, four with Hashimoto’s thyroiditis, one with rheumatoid arthritis, one with psoriatic arthritis,
and one with pemphigus. The TTH group included one with AS, one with lichen planus, and one
with Hashimoto’s thyroiditis. Some patients had two comorbidities. In gender analyses, 90% of the
IIH group and 67% of the TTH group were female (p: 0.001). The mean age of the IIH group was 34
years and 40 years in the TTH group (p: 0.001). The BMI of the IIH group was 32 and the TTH group
was 29 (p: 0.001). The rate of inflammatory disease was 11% in the IIH group and 3% in the TTH
group (p: 0.039).

CONCLUSION: In our study, we found a statistically significantly higher rate of inflammatory disease
comorbidity in IIH patients compared to the control group. These findings suggest that inflammatory
activation may be a possible factor in the development of IIH. A pathophysiological mechanism
explaining the association of IIH with inflammation has not yet been reported. One hypothesis has
suggested that inflammatory products and cytokines may impair CSF drainage by causing fibrosis
in the choroid plexus or arachnoid granulation tissue. Decreased CSF absorption due to immune-
mediated damage to arachnoid villi or vascular occlusion due to hypercoagulability are other
proposed pathogenesis of this condition.

Key words: idiopathic intracranial hypertension, inflammatory disease, comorbidity, etiology
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A CASE OF PAINFUL OPHTHALMOPLEGIC NEUROPATHY
Beste DAGDEVIREN BOZ, Halimenur NURLU, Kiibra ISIK, Esra ACIMAN DEMIREL

Department of Neurology, Biilent Ecevit University, Medical Faculty, Zonguldak, Ttrkiye

BACKGROUND: Recurrent painful ophthalmoplegic neuropathy (RPON), formerly termed
ophthalmoplegic migraine, is a rare condition characterized by unilateral headache attacks
accompanied by involvement of cranial nerves, most frequently the oculomotor nerve, followed
by the abducens and trochlear nerves. Oculomotor nerve involvement may present with
ophthalmoparesis, ptosis, and delayed light reflex. Most patients achieve full recovery within days to
weeks. Differential diagnoses include Tolosa-Hunt syndrome, cranial neuropathies, cavernous sinus
lesions, demyelinating diseases, and compressive pathologies.

CASE: A 50-year-old male presented to an external center with diplopia and was found to have
limited right eye movements. Brain CT, CT angiography, and diffusion MRI excluded cerebrovascular
ischemia, hemorrhage, and aneurysm. He was referred with a preliminary diagnosis of myasthenic
attack or Miller-Fisher syndrome. In our emergency department, neurological examination showed
slightly diminished right light reflex, restricted inward and downward gaze, and ptosis in the right eye;
left eye movements were full. Muscle strength and reflexes were normal, and there was no ataxia.
Initial diagnosis was not considered. The patient was admitted with third cranial nerve neuropathy. IV
methylprednisolone 80 mg was initiated. The patient had a known diagnosis of migraine with visual
aura, and unilateral throbbing headache began in the 10th hour of his hospitalization. Contrast-
enhanced brain MRI (1.5 Tesla) revealed increased enhancement and thickening of the right
oculomotor nerve, raising suspicion for painful ophthalmoplegic neuropathy (RPON). Symptoms
improved rapidly after initiating IV prednisolone, with ptosis resolving on day 1 and diplopia on day
2. At follows-up, ocular motility was normal; Migraine headaches recurred during follow-up, but
ophthalmoplegia did not.

CONCLUSION: In patients with ophthalmoplegia, once cerebrovascular events have been excluded,
RPON should be considered as a potential differential diagnosis. Although our patient experienced a
single ophthalmoplegia episode, the presence of third cranial nerve enhancement on MRI supported
a diagnosis of RPON. According to ICHD-3 criteria, at least two attacks are required for a definitive
diagnosis; thus, this case was classified as “probable” RPON. Continued follow-up is warranted, and
recurrence would confirm the diagnosis. Given the increasing use of MR, incorporating imaging
evidence of nerve involvement into diagnostic criteria—as previously proposed—may facilitate
earlier recognition and classification in patients presenting with a first clinical attack.

Key words: Ophthalmoplegic neuropathy, ophtalmoplegia, headache
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DIPLOPIA AND HEADACHE : CLINICAL CORRELATIONS AND
DIAGNOSTIC APPROACH

Ozlem KESIM SAHIN’, Giirsan Giines UYGUN?, Devran SUER’

"Neurology Department, University of Health Sciences, Haydarpasa Numune Training and Research Hospital,
istanbul, Ttirkiye
%jstanbul Prof. Dr. Cemil Tascioglu City Hospital Algology Clinic, Tiirkiye

BACKGROUND: Diplopia (double vision) is a common complaint in emergency department (ED)
and outpatient clinics. It is defined as ‘secondary diplopia’ when an organic cause was found. ‘Isolated
diplopia’ identified as the absence of additional signs and symptoms other than diplopia. Some
patients exhibit associated signs and symptoms. Headache is one of these symptoms. Diplopia and
headache are frequent neurological complaints that may occur independently or together, often
indicating an underlying disorder. We aimed to investigate patients with diplopia who presented
with headaches as an associated symptom.

METHODS: Over a three-year period, patients admitted to the ED and neurology outpatient
clinic with diplopia; were retrospectively analyzed. All patients were examined for risk factors and
investigated for etiology.

RESULTS: Out of the 222(Male: 138); 213 (96%) had binocular diplopia. Headache was identified as
an associated symptom in 29 (Male: 12) out of 213 patients. Patients were presented with a pressure-
like headache behind their eyes. Secondary diplopia was observed in 16 (55%) cases, while an organic
cause was not found in 13 (45%) cases. 11(38%) cases had ocular cranial nerve palsy, most commonly
the 6th cranial nerve. Ocular cranial nerve palsy was higher in secondary diplopia.

CONCLUSION: Headache patients with visual abnormalities like diplopia need to be evaluated to
identify underlying neurologic disease and targeted investigations are essential for accurate diagnosis
and timely treatment.

Key words: diplopia, headache, underlying neurologic disease
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BILATERAL AVASCULAR NECROSIS OF THE FEMORAL HEAD
FOLLOWING SHORT-TERM HIGH-DOSE CORTICOSTEROID
THERAPY FOR COVID-19: SUCCESSFUL MANAGEMENT WITH
AUTOLOGOUS ADIPOSE-DERIVED MESENCHYMAL STEM CELL
INJECTION UNDER FLUOROSCOPIC GUIDANCE

Mesut BAKIR, Nurettin TEKER, Kaan YAVUZ, Bedri ILCAN, Sebnem RUMELI

Department of Algology, Mersin University, Faculty of Medicine, Mersin, Turkiye

BACKGROUND: Avascular necrosis (AVN) of the femoral head is a progressive ischemic condition
that can occur after corticosteroid therapy, even with short-term high-dose administration. Early-
stage AVN management aims to preserve joint function and delay or prevent arthroplasty. This case
report presents the clinical and radiological outcomes of autologous adipose-derived mesenchymal
stem cell (MSC) therapy under fluoroscopic guidance in bilateral steroid-induced AVN following
COVID-19 treatment.

METHODS: A 46-year-old female developed bilateral hip pain one year after receiving intravenous
prednisolone 250 mg/day for 5 days during hospitalization for COVID-19. Preoperative MRI
demonstrated bilateral femoral head AVN (Ficat-Arlet stage Il), more severe on the left. Under
operating room conditions, abdominal adipose tissue was harvested, processed to obtain MSC-
rich graft, and combined with 6 cc adipose tissue per hip. Using fluoroscopic guidance, each hip
joint was injected intra-articularly with 6 cc of MSC-rich adipose tissue. Follow-up assessments were
performed at 2 weeks, 6 months, and 1 year, including clinical evaluation and MRI.

RESULTS: Preoperatively, the patient'’s Numeric Rating Scale (NRS) pain score was 10/10, with marked
functional limitation. At 2 weeks, pain decreased to 6/10, with improved ambulation. At 6 months,
pain reduced to 3/10 and daily activities improved. At 1 year, pain was 1-2/10, with no functional
restrictions. One-year MRI showed decreased abnormal signal intensity in the right femoral head
AVN area, consistent with healing. No procedure-related complications occurred.

CONCLUSION: Autologous adipose-derived MSC injection under fluoroscopic guidance provided
significant pain relief, functional recovery, and radiological improvement in bilateral steroid-induced
AVN. This minimally invasive, joint-preserving approach may be considered as an effective treatment
option for early-stage AVN, particularly in patients with corticosteroid-induced etiology.

Key words: avascular necrosis, femoral head, mesenchymal stem cells, corticosteroids, adipose
tissue, COVID-19, fluoroscopic guidance, regenerative therapy




|
10" MENA Meeting 6% Turkish-African Meeting of
Headache and Pain Management
ORAL PRESENTATIONS

Arch Neuropsychiatry 2025;62:(Suppl 1): 1-52
https://doi.org/10.29399/npa.29256

OoP-24

THE UNSOLVED MYSTERY OF TRIGEMINAL AUTONOMIC
CEPHALALGIAS: IS TRANSITION BETWEEN SUBTYPES POSSIBLE?

Tuba CERRAHOGLU SIiRiN', Mustafa ERTAS?, Betiil BAYKAN?

"Neurology Department, Sisli Hamidiye Etfal Training and Education Hospital, Istanbul, Ttrkiye
2Neurology Department, Istanbul University Medical School, Istanbul, Turkiye

BACKGROUND: Trigeminal autonomic cephalalgias (TACs) are a rare and disabling group of primary
headaches in which unilateral pain is accompanied by parasympathetic autonomic symptoms, and
subcategorized mainly by their symptom timing, duration and treatment options. We present our
patients with more than one TAC to underline the characteristics of the treatment approach.

CASES: Case 1.A female patient had chronic paroxysmal hemicrania (PH) since age 17, with frequent
daily right-sided orbital attacks lasting 15-20 minutes, accompanied by ipsilateral autonomic symptoms
and responsive to indomethacin (100 mg/d). At age 37, she developed new attacks at the same location
and character, but lasting 2.5 hours once daily and unresponsive to indomethacin. These resolved
within two months with verapamil and topiramate, consistent with cluster headache (CH). Over follow-
up, CH recurred three times, every two years in spring, while PH attacks persisted year-round.

Case 2. A 24-year-old woman, with a history of right-sided CH since age 8, recurring annually
for 1-1.5 months in summer, presented with a new headache type. Her CH attacks (20 minutes,
twice daily) responded well to subcutaneous sumatriptan. The new attacks were shorter (7-8
minutes), more frequent (6-8/day), and in the same location, with autonomic symptoms. They
were unresponsive to verapamil, ergot, lithium, and galcanezumab, but responded completely to
indomethacin, consistent with PH.

Case 3. A 33-year-old man with left-sided CH since age 24, typically lasting 30-70 days each winter,
presented with another attack. Standard CH treatment (prednisolone, verapamil, lithium, weekly
nerve blocks) was initiated. On day 43, he developed a second type of headache: 8-10 nightly attacks
of orbital pain, lasting 15-20 minutes, with autonomic symptoms, unresponsive to oxygen, triptans
and sphenopalatine block. Suspecting transformation to PH, indomethacin (150 mg/day) was
started, leading to complete resolution of headache within 10 days.

Case 4. A 27-year-old man presented with severe nocturnal headaches for 2 months, lasting 1-2
hours with ipsilateral autonomic symptoms, consistent with CH. Similar attacks, lasting 1.5 months
had occurred two years earlier. In the past month, he also developed shorter daytime attacks (5-10
minutes, 4-5 times/day) in the same location. Ongoing treatment with dexamethasone, verapamil,
topiramate and triptans or ergot was ineffective. Verapamil was increased and weekly nerve blocks
administered, reducing nocturnal CH attacks. However, daytime attacks persisted. Suspecting
coexisting PH, indomethacin was initiated, leading to complete resolution of the short attacks.

DISCUSSION: Only a few case reports have shown the coexistence of two types of TACs in the same
patient. Despite some clinical overlap, their pathophysiologic mechanisms and pharmacological
responses differ. The co-occurrence or transformation over time may reflect maladaptation in
the pain matrix due to chronic trigeminal-autonomic activation. This complicates diagnosis and
treatment, requiring individualized approaches guided by current evidence to optimize outcomes
and quality of life.

Key words: trigeminal autonomic cephalalgias, paroxysmal hemicranias, cluster headache
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APPLICATION OF CERVICAL EPIDURAL BLOOD PATCH FOR
SPONTANEOUS CEREBROSPINAL FLUID LEAKS: TWO CASE
REPORTS

Sebnem RUMELI", Mesut BAKIR?', Giildane TURHANZ, Mehmet ERTARGIN’,
Mehmet Ridvan YALIN3

"Department of Algology, Mersin University, Medical Faculty, Turkiye
2Mersin State Hospital Training and Research Hospital, Turkiye
3Clinic of Algology, Iskenderun State Hospital, Hatay, Tiirkiye

BACKGROUND: Spontaneous cerebrospinal fluid (CSF) leaks are uncommon but significant causes
of orthostatic headaches, often resulting from dural injuries. Although lumbar epidural blood
patches (EBPs) are commonly used to treat such leaks, cervical EBPs are rarely performed due to the
higher risk of complications, including spinal cord injury. This case series presents two patients with
spontaneous cervical CSF leaks successfully treated with cervical EBPs under fluoroscopic guidance.

CASES

Case 1: The first case involved a 24-year-old female who presented with a two-month history of
severe orthostatic headaches and tinnitus, and a Visual Analog Scale (VAS) score of 8. After a cervical
EBP with 3 mL of autologous blood, her symptoms resolved.

Case 2. The second case describes a 55-year-old male with a history of radiotherapy who presented
with a VAS score of 10 and a four-month history of orthostatic headaches. A cervical EBP using 6 mL
of blood led to complete symptom resolution.

CONCLUSION: Both cases highlight the efficacy and safety of cervical EBPs when performed with
careful imaging guidance and minimal blood volumes. These findings contribute to the limited
literature on cervical EBPs and suggest that this approach should be considered in cases of refractory
cervical CSF leaks.

Key words: cervical epidural blood patch, fluoroscopic guidance, spontaneous intracranial
hypotension
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IDIOPATHIC INTRACRANIAL HYPERTENSION WITHOUT
PAPILLEDEMA (IIHWOP)

S. Ozan DORTKOL, Batuhan TEZER, Arife Cimen ATALAR, Aysel TEKESIN

Department of Neurology, University of Health Sciences, Istanbul Physical Therapy and Rehabilitation Training
and Research Hospital, Turkiye

BACKGROUND: Idiopathic Intracranial Hypertension Without Papilledema (IIHWOP) is a rare
and underdiagnosed condition characterized by elevated intracranial pressure without optic disc
swelling. It commonly presents with chronic refractory headaches that mimic primary headache
disorders, especially migraine. The absence of papilledema might often lead to diagnostic delay.
Recent literature emphasizes the role of neuroimaging findings -such as empty sella and transverse
sinus stenosis- and cerebrospinal fluid (CSF) opening pressure in identifying IHWOP. This case series
highlights the clinical and radiological features of four patients diagnosed with IIHWOP to raise
awareness of this diagnostic entity.

CASES: Between February and July 2025, patients hospitalized with chronic headaches in our
neurology ward were prospectively evaluated. IHWOP diagnosis was based on Friedman criteria.
Demographic data, comorbidities, neuroimaging (MRI/MRV), ophthalmologic findings (fundus, OCT,
visual field), CSF opening pressure and protein levels, and treatment responses were systematically
recorded. Four patients (mean age: 46.5 years; three females) were identified with chronic daily
headache unresponsive to standard therapies. Two patients had additional comorbidities, including
hypertension, asthma, and hypothyroidism. None of the patients exhibited papilledema on fundus
examination or optic nerve edema on OCT. Visual field testing revealed peripheral constriction in
2 patients, while findings were unremarkable in the others. MRI revealed optic nerve tortuosity in
2 patients, distension of the optic nerve sheath in 2 patients, and flattening of the optic disc in
Tpatient; some patients exhibited more than one neuroimaging abnormality. All patients received
acetazolamide as initial therapy; 2 required adjunctive topiramate, and 1 received corticosteroids
with subsequent referral for shunt surgery due to persistent symptoms. Three patients demonstrated
a marked reduction in headache frequency and severity with medical management and remained
stable during follow-up without visual deterioration. One patient did not respond to pharmacological
therapy and was referred to neurosurgical intervention. No new neurological deficits, papilledema,
or severe complications were observed in any patient during the observation period.

CONCLUSION: This case series highlights that the absence of papilledema should not exclude the
diagnosis of idiopathic intracranial hypertension in patients presenting with chronic refractory
headaches. Neuroimaging findings and CSF analysis are essential for timely diagnosis. Increased
clinical awareness of IIHWOP may prevent misdiagnosis, enable earlier intervention, and reduce
unnecessary morbidity in this challenging patient group.

Key words: Idiopathic Intracranial Hypertension Without Papilledema
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MECHANICAL PROPERTIES OF THE TRAPEZIUS MUSCLE IN
CHRONIC NECK PAIN: A COMPARATIVE STUDY WITH AGE-
MATCHED ASYMPTOMATIC CONTROLS

Duru Ceren YAVUZ', Sibel BOZGEYiK-BAGDATLI', Berkant Anil OZCELIK?,
Hatice CETIN?2

"Department of Musculoskeletal Physiotherapy and Rehabilitation, Hacettepe University, Physical Therapy
and Rehabilitation Faculty, Ankara, Turkiye

“Department of Neurological Physiotherapy and Rehabilitation, Hacettepe University, Physical Therapy and
Rehabilitation Faculty, Ankara, Turkiye

BACKGROUND: Chronic neck pain (CNP) affects nearly 30% of the global population, often involving
the trapezius muscle, causing stiffness, tenderness, and reduced mobility. CNP is a leading cause of
work-related disability. While changes in pain thresholds are studied, the mechanical alterations of
the trapezius in CNP remain unclear. This study aimed to investigate both pain sensitivity and the
viscoelastic properties of the trapezius muscle in individuals with chronic neck pain, and to compare
the findings with those of an age-matched healthy control group.

METHODS: The study included 46 participants, aged 20 to 33, with 23 individuals diagnosed with
chronic neck pain (CNP) (mean age: 23.61 + 2.61 years; BMI: 22.09 + 3.20) and 23 healthy controls
(mean age: 23.70 + 2.72 years; BMI: 23.82 + 3.55). All individuals in the CNP group had neck pain
for over three months and a Neck Disability Index (NDI) score above 20%. Pain thresholds and
mechanical properties of the trapezius muscle were assessed on the dominant side, where all CNP
participants experienced pain. Measurements were taken at the midpoint of the upper, middle, and
lower trapezius using two devices. The algometer was used to measure pressure pain threshold,
while the myotonometer assessed muscle tension, stiffness, decrement, relaxation time, and creep.

RESULTS: The NDI scores in the CNP group were significantly higher (26.88 + 8.86) compared to the
control group (10.57 + 4.64). Pain thresholds in the upper trapezius were significantly lower in the
CNP group (p=0.036), as well as in the middle trapezius (p<0.0001) and the lower trapezius (p=0.009).
The CNP group also showed a significant difference in creep in the upper trapezius (p=0.047) and
middle trapezius (p=0.003). Additionally, the middle trapezius exhibited increased tension (p=0.018),
stiffness (p=0.008), and reduced relaxation time (p=0.004). There were no significant differences
found in decrement or in any mechanical properties of the lower trapezius (p>0.05).

CONCLUSION: Individuals with chronic neck pain show lower pain thresholds and marked changes
in the viscoelastic properties of the trapezius muscle, particularly in the upper and middle regions.
Reduced creep suggests limited muscle elasticity and higher injury risk. Compared to healthy controls,
these individuals exhibit greater muscle stiffness and tension, especially in the middle trapezius,
indicating decreased compliance and altered mechanical function. Elevated muscle tension may
reflect deeper cellular-level changes. Additionally, shorter relaxation times observed in this group
imply that stiffer muscles recover more rapidly, which might reduce the effectiveness of therapeutic
interventions targeting muscle flexibility and endurance.

Key words: pain, physical therapy, physiotherapy, physical activity, rehabilitation




10" MENA Meeting 6% Turkish-African Meeting of
Headache and Pain Management
ORAL PRESENTATIONS

Arch Neuropsychiatry 2025;62:(Suppl 1): 1-52
https://doi.org/10.29399/npa.29256

oP-28

COMPARATIVE ANALYSIS OF CORTICAL INTERACTIONS IN
HEADACHE SYNDROMES: AN EEG STUDY BASED ON PHASE-
AMPLITUDE COUPLING

Pamir BASTIN', Seda MENCEKOGLU BASTIN', Zeynep SELCAN SANLI',
ismail CALIKUSU?, Hiilya BINOKAY?3, Vahide Deniz YERDELEN'

"Department of Neurology, Adana City Training and Research Hospital, Adana, Turkiye
“Biomedical Device Technology Vocational High School, Nevsehir Hacibektas Veli University, Ttrkiye
3Department of Biostatistics, Cukurova University Faculty of Medicine, Adana, Turkiye

INTRODUCTION: Headache is one of the most common neurological complaints worldwide that
negatively affects individuals’ quality of life and is often associated with loss of workforce, decreased
life satisfaction, and an increased burden on healthcare systems. In particular, migraine and tension-
type headache (TTH) are among the most prevalent primary headache disorders in the general
population. Due to differences in their symptom profiles and underlying etiologies, these two
syndromes must be carefully differentiated in clinical practice [1, 2].

Migraine is commonly defined as a neurovascular disorder characterized by unilateral, throbbing
pain that worsens with physical activity, whereas tension-type headache (TTH) is typically bilateral,
pressing in nature, and of mild to moderate intensity. However, there are significant clinical overlaps
between the two headache types, and some studies suggest that these conditions may represent
different ends of a shared spectrum [2, 3]. Clinical findings in both headache types also indicate
alterations in attention, sensory processing, and cognitive control mechanisms [4-6].

Electroencephalography (EEG) is a valuable tool for understanding the neural underpinnings of
headache disorders. EEG analyses have shown that migraine patients exhibit increased cortical
excitability, disrupted neuronal synchronization, and alterations in power spectra across certain
frequency bands during both interictal and ictal phases [5, 7, 8]. Similarly, in TTH patients, abnormal
electrical activity and altered reflex responses related to attention and perceptual processing have
been reported [2, 9, 10]. In recent years, it has become evident that EEG signals can be evaluated
not only based on power and frequency characteristics but also through the interactions between
different oscillatory bands. In this context, phase-amplitude coupling (PAC) enables the measurement
of the relationship between the phase of slower rhythms and the amplitude of faster rhythms,
thereby allowing for the assessment of coordination and information transfer across distinct brain
regions [11, 12]. Such cross-frequency interactions are particularly critical for higher-order cognitive
functions such as attention, perception, and motor control [12].

One of the most used methods for measuring PAC is the Modulation Index (Ml) analysis developed
by Tort et al. [3]. This method has high sensitivity in detecting irregularities in brain oscillations
associated with neurological disorders. However, the variation in Ml levels in headache disorders
has not been sufficiently investigated, and further evidence is needed in this area.

The aim of this study is to perform a comparative analysis of phase-amplitude coupling in EEG
signals of individuals with migraine, tension-type headache (TTH), and healthy controls using
the Modulation Index calculated via the Tort method. In doing so, the study seeks to identify
neurophysiological patterns specific to different headache types and support clinical diagnostic
categories with objective biomarkers. The findings are expected to contribute both to a better
understanding of disease mechanisms and to the development of EEG-based diagnostic approaches.
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It should be emphasized that the current results represent preliminary findings, and the study is still
ongoing. Therefore, interpretations should be made cautiously until further data and validation are
obtained.

METHODS: In our study, a comparative evaluation was conducted on the demographic data, pre-
treatment monthly attack frequency, pain severity, and EEG signal analyses of patients who presented
to the Neurology Outpatient Clinic of Adana City Training and Research Hospital between March 15,
2025, and July 10, 2025, and were diagnosed with either migraine or tension-type headache (TTH)
according to the International Classification of Headache Disorders (ICHD-3 beta) criteria and who
had given informed consent to participate in the study.

Exclusion criteria included: the presence of chronic systemic diseases (e.g., hypertension,
diabetes, chronic liver, kidney, or lung disease, hematological disorders), acute or chronic infectious
conditions, intracranial space-occupying lesions, malignancies, current use of anticoagulant or anti-
inflammatory medications, systemic corticosteroid use, systemic inflammatory disorders, ongoing
prophylactic headache treatment, use of antiepileptic or antidepressant drugs, excessive use of
simple analgesics, pregnancy, lactation, and clinical depression.

In this study, resting-state electroencephalography (EEG) recordings were obtained from participants
using a 32-channel Cadwell device. Following data collection, preprocessing steps were applied
to the EEG signals to eliminate noise and artifacts, including band-pass filtering. The cleaned EEG
signals were then decomposed into five standard frequency bands: Delta, Theta, Alpha, Beta, and
Gamma. For each frequency band, the Modulation Index (MI), a widely used method for assessing
phase-amplitude coupling (PAC), was calculated using the Tort method. Subsequently, the signals
were segmented into five cortical regions—frontal, temporal, central, parietal, and occipital—for
topographic analysis. In the final stage, a comparative analysis of Ml values was performed across the
different groups (i.e., migraine, tension-type headache, and healthy controls). The methodological
procedure is schematically summarized in Figure 1.

1. Participants

In this study, a total of 29 individuals were included. Participants were divided into three
groups: individuals diagnosed with tension-type headache (TTH) (n = 12), individuals diagnosed
with migraine (n = 11), and healthy controls (n = 6). The mean age and standard deviation for each
group were as follows: TTH group [] 25.25 + 7.67 years; migraine group & 28.55 # 11.03 years; control
group X 29.83 + 9.63 years. The overall mean age across all participants was 27.45 + 9.66 years.
Of the 29 participants, 23 were female and 6 were male. Informed consent was obtained from all
participants prior to inclusion in the study. The research was conducted in accordance with the
principles of the Declaration of Helsinki and received approval from the local ethics committee.

2. EEG Recordings

Electroencephalography (EEG) recordings were obtained using a 32-channel Cadwell Arc EEG system.
Electrode placement was performed according to the international 10-20 system. Recordings were
conducted while participants were in a resting state with their eyes closed, in a quiet and dimly lit
environment. The sampling rate was set at 512 Hz, and electrode impedances were maintained
below 5 kQ.

3. Signal Preprocessing

Raw EEG signals were processed using MATLAB 2023b software. First, a notch filter was applied
to eliminate 50 Hz power line noise, followed by a band-pass filter in the range of 0.5-100 Hz.
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Figure 1. Processing Workflow of EEG Data Obtained from Participants for Modulation Index Analysis

Segments containing artifacts were excluded from the analysis based on visual inspection. These
preprocessing steps ensured that the signals were suitable for further analysis.

4. Frequency Band Decomposition

The cleaned EEG signals were decomposed into the following five standard frequency bands;
e Delta: 0.5-4 Hz .- Theta: 4-8 Hz, Alpha: 8-13 Hz, Beta: 13-30 Hz,» Gamma: 30-45 Hz
Each frequency band was analyzed independently.

5. Modulation Index (Ml) Calculation - Tort Method

To measure phase-amplitude coupling (PAC) between frequency bands, the Modulation Index (Ml)
was calculated using the method developed by Tort et al. (2010) [13]. This method quantitatively
determines the relative interaction between the phase of a low-frequency signal and the amplitude
envelope of a high-frequency signal.
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The following steps were applied for each EEG channel:
1. Band-pass filtering in the relevant low and high frequency bands,
2. Extraction of instantaneous phase and amplitude values using the Hilbert transform,

3. Construction of amplitude distribution histograms as a function of phase,

>

Entropy-based computation of the difference between the observed distribution and a
theoretical uniform distribution to obtain the Ml value.

MI values were calculated separately for each channel and each frequency band

6.Regional Analysis
Ml values were evaluated across five anatomical regions based on electrode placement:

« Frontal « Temporal - Central - Parietal « Occipital

For each region, the mean MI value corresponding to each frequency band was calculated. This
allowed for a comparative investigation of how PAC characteristics varied across different cortical
regions.

7. Statistical Analysis

The obtained data were evaluated statistically. For each group, the arithmetic mean and standard
deviation of the MI values corresponding to each region and frequency band combination were
calculated. Advanced statistical tests were excluded from the scope of this study; only descriptive
statistics were employed at this stage. All computations and analyses were performed using MATLAB
2023b software.

RESULTS: In this study, Modulation Index (MI) values calculated using the Tort method were
analyzed based on resting-state electroencephalography (EEG) recordings from 12 patients with
chronic tension-type headache (TTH), 11 patients with migraine, and 6 healthy control individuals.
Ml values were computed across five main EEG frequency bands (Delta, Theta, Alpha, Beta, Gamma)
and five cortical regions (Frontal, Temporal, Central, Parietal, Occipital). The findings are presented
separately for each group as well as in a comparative format.

1.Tension-Type Headache (TTH) Group (n = 12)

In the TTH group, delta band modulation was particularly elevated in the temporal (5.65E-06 =+
1.32E-06) and parietal (4.47E-06 + 1.33E-06) regions. The central region exhibited the lowest Ml
value in this band (3.82E-06 + 1.40E-06). In the theta band, the highest Ml value was observed in the
central region (5.17E-05 + 1.51E-05), which may indicate the role of the sensorimotor cortex in the
pathophysiology of TTH.

Alpha band modulations were relatively similar across all regions, although a slight increase was
noted in the temporal cortex (6.25E-06 + 2.18E-06). The beta band showed a markedly high MI value
particularly in the parietal region (5.53E-03 + 1.40E-03), suggesting that cognitive-motor interactions
may be enhanced in this patient group. The lowest beta Ml value was found in the occipital cortex.

In the gamma band, a prominent increase in modulation was observed in the frontal (0.051 + 0.014)
and temporal (0.052 + 0.013) regions. This may reflect compensatory cortical mechanisms associated
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with executive functions and cognitive control processes in TTH patients. Detailed MI values are
presented in Table 1.

Table 1. EEG Modulation Index (MI) Values in the Tension-Type Headache (TTH) Group (n = 12)

Band Frontal Temporal Central Parietal Occipital
Delta 4.83E-06 + 1.43E-06 5.65E-06 + 1.32E-06 3.82E-06 + 1.40E-06 4.47E-06 £ 1.33E-06 4.52E-06 + 1.78E-06
Theta 4.74E-05 * 1.20E-05 4.96E-05 * 1.47E-05 5.17E-05 + 1.51E-05 4.17E-05 + 1.34E-05 4.03E-05 + 1.22E-05
Alpha 5.68E-06 + 1.70E-06 6.25E-06 + 2.18E-06 6.06E-06 + 1.87E-06 5.42E-06 + 2.10E-06 5.26E-06 + 2.04E-06
Beta 4.94E-03 + 1.18E-03 4.81E-03 + 1.27E-03 4.73E-03 + 1.31E-03 5.53E-03 + 1.40E-03 3.84E-03 + 1.07E-03
Gamma 0.051+0.014 0.052£0.013 0.047 £ 0.011 0.045 £ 0.010 0.050 £ 0.013

2. Healthy Control Group (n = 6)

In healthy individuals, delta band modulation was most prominent in the parietal (1.65E-05 *
1.88E-05) and occipital (5.01E-06 + 3.10E-06) regions, indicating that slow-wave activity is more
pronounced in posterior cortical areas. Theta band MI values were generally low, although slight
increases were observed in the temporal (9.32E-07 + 8.91E-07) and parietal (2.91E-06 + 2.51E-06)
regions.

MI values in the alpha and beta bands were low and stable, which may reflect healthy cortical
synchronization during the resting state. In contrast, gamma band modulation was notably elevated
in the parietal (3.71E-05 + 2.65E-05), temporal (1.86E-05 + 1.65E-05), and frontal (1.52E-05 + 1.43E-
05) regions. These values are presented in Table 2.

Table 2. EEG Modulation Index (MI) Values in Healthy Controls (n = 6)

Band Frontal Temporal Central Parietal Occipital

Delta 2.06E-06 + 2.10E-06 1.58E-06 + 1.35E-06 2.60E-06 + 1.00E-08 1.65E-05 + 1.88E-05 5.01E-06 + 3.10E-06
Theta 1.15E-07 + 6.42E-08 9.32E-07 + 8.91E-07 5.94E-08 + 2.71E-08 2.91E-06 + 2.5TE-06 7.90E-07 + 3.00E-07
Alpha 3.65E-08 £ 1.40E-08 4.39E-07 + 4.50E-07 5.63E-08 + 4.87E-08 3.79E-07 £ 2.61E-07 4.70E-07 £ 3.05E-07
Beta 6.92E-08 + 4.73E-08 3.56E-07 + 2.92E-07 1.46E-07 + 1.39E-07 4.15E-07 £ 1.79E-07 4.23E-07 + 2.04E-07
Gamma 1.52E-05 + 1.43E-05 1.86E-05 + 1.65E-05 1.52E-05 + 8.76E-06 3.71E-05 + 2.65E-05 1.87E-05 + 3.00E-06

3. Migraine Group (n=11)

In the migraine group, delta band modulation was strikingly elevated in the frontal region (3.03E+07
+ 7.42E+07), which may be associated with impaired frontal cortical inhibition. The central delta Ml
value (3.68E-03 + 5.18E-03) was also notable.

In the theta band, a high MI value was observed in the frontal cortex (6.39E+06 + 1.74E+07),
supporting the possibility of thalamocortical dysrhythmia. The central region (5.57E-03 + 6.99E-03)
also showed increased theta modulation. Alpha band modulation was most prominent in the frontal
region (1.02E+06 + 2.83E+06).

For the beta band, the highest Ml value was found in the central cortex (5.58E-03 + 6.88E-03), which
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may be related to enhanced sensorimotor activity. In the gamma band, an extraordinarily high Ml
value in the frontal region (5.13E+08 + 1.43E+09) was interpreted as a sign of increased cortical

excitability. Detailed Ml values, along with other regional data, are presented in Table 3.

Table 3. EEG Modulation Index (MI) Values in the Migraine Group (n = 11)

Band Frontal Temporal Central Parietal Occipital
Delta 3.03E+07 + 7.42E+07 7.22E-06 = 9.14E-06 3.68E-03 + 5.18E-03 1.28E-05 + 9.22E-06 1.56E-05 + 1.26E-05
Theta 6.39E+06 * 1.74E+07 1.24E-06 + 1.25E-06 5.57E-03 + 6.99E-03 8.58E-07 £ 3.56E-07 1.50E-06 * 4.65E-07
Alpha 1.02E+06 + 2.83E+06 3.43E-07 + 3.28E-07 5.52E-03 + 6.96E-03 5.89E-07 + 3.59E-07 1.08E-06 *+ 6.35E-07
Beta 2.26E+06 + 6.30E+06 1.25E-06 + 1.26E-06 5.58E-03 + 6.88E-03 1.09E-06 + 6.11E-07 1.32E-06 + 6.27E-07
Gamma 5.13E+08 £ 1.43E+09 2.49E-05 + 2.38E-05 5.52E-03 + 6.74E-03 3.78E-05 + 1.68E-05 2.42E-05 £ 1.28E-05

DISCUSSION: In this study, phase-amplitude coupling (PAC) was evaluated based on resting-
state EEG recordings among individuals with migraine, tension-type headache (TTH), and healthy
controls. Analyses performed using the Modulation Index (MI) method developed by Tort et al.
revealed remarkably elevated Ml values in the delta and gamma bands within the frontal regions of
the migraine group. These findings suggest that migraine may be characterized by increased cortical
excitability and impaired inhibition even during the interictal period [3, 5, 7]. Similarly, increases in
the theta band were consistent with the possibility of thalamocortical dysrhythmia [4, 8].

In the TTH group, prominent delta modulation in the temporal and parietal regions, along with
elevated beta Ml values in the parietal cortex, suggests the presence of compensatory mechanisms
related to perception and motor control. Gamma band Ml increases in the frontal-temporal regions
may reflect cortical adaptations aimed at regulating executive functions in TTH patients [2, 6, 8].

The findings highlighted significant increases in delta and gamma MI values in the frontal regions
of the migraine group, and in the TTH group, significant differences were observed in the delta
and beta bands in the parietal and temporal regions. These results indicate that cross-frequency
interactions could serve as neurophysiological biomarkers to assist in the differential diagnosis of
headache disorders.

Although the results of the present study are largely consistent with prior literature, they offer more
detailed and region-specific analyses. For example, Khan et al. (2024) [14] emphasized increased delta
activity in the frontal EEG recordings of migraine patients during the interictal period, attributing
this to disrupted cortical inhibition. Similarly, our study observed elevated delta Ml in the frontal
cortex, and additionally reported a striking increase in the gamma band. This gamma modulation
may reflect heightened cortical excitability. In this respect, our study extends the findings of Khan et
al. by providing new perspectives based on both regional and frequency-specific analysis, thereby
making a meaningful contribution to the literature.

Altintop et al. (2017) [15] identified differences in EEG waveforms and power spectra between
migraine and TTH patients but did not include advanced methods such as PAC analysis. In contrast,
our study utilized a PAC-based approach, moving beyond traditional spectral analysis and more
sensitively revealing the neural coordination patterns of different headache types. Moreover, regional
comparisons were not only made at the individual channel level but also across five distinct cortical
regions, enabling topographical mapping of neurophysiological differences. This methodological
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approach provides a more comprehensive and in-depth analytical perspective than that of Altintop
etal.

The observed delta modulation in the temporal and parietal regions and increased beta Ml values in
the parietal cortex of the TTH group suggest compensatory reorganization of cortical mechanisms
related to pain perception and motor planning. The increased gamma modulation in the frontal-
temporal regions may also reflect compensatory activity in executive functions. This implies that TTH
is not merely a passive pain syndrome, but also involves neurophysiological restructuring of certain
cognitive processes.

In healthy individuals, the overall low and stable Ml values indicate preserved cortical synchronization
at rest, while regional increases in gamma modulation highlight that high-frequency coordination is
also necessary for physiological cognitive processes such as attention and alertness. These findings
underscore the role of gamma band activity not only in pathological states but also in normal
cognitive control mechanisms.

Limitations of the study include a relatively small sample size and the use of descriptive rather than
advanced statistical comparisons. Additionally, correlations between clinical variables (e.g., attack
frequency, disease duration) and neurophysiological markers were not addressed within the scope
of this study. Nevertheless, the regional PAC analyses conducted using the Tort method offer valuable
methodological contributions to the field.

CONCLUSION: This study presented a comparative analysis of phase-amplitude coupling (PAC) in
EEG signals across individuals with migraine, tension-type headache (TTH), and healthy controls,
revealing neurophysiological differences specific to each headache disorder. Modulation Index (M)
values calculated using the Tort method showed marked increases particularly in the frontal regions
of migraine patients, indicating disruptions in cortical excitability. In the TTH group, beta and gamma
band modulations in sensorimotor regions were notable, suggesting the involvement of distinct
compensatory mechanisms within cognitive-motor networks.

The low and balanced Ml levels observed in healthy individuals reflect the regularity of brain activity
during the resting state. These findings suggest that EEG-based PAC analysis may provide potential
neurophysiological biomarkers for the differential diagnosis of headache syndromes. This approach
may contribute to the development of non-invasive methods that enhance diagnostic accuracy in
the future. However, to generalize the findings, further studies with larger sample sizes and clinical
correlation analyses are required.

Key words: migraine, tension-type headache, headache disorders, electroencephalography, phase-
amplitude coupling, modulation index, cortical excitability, functional connectivity, resting-state
EEG, biomarkers
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RARE AND OVERLOOKED BUT CRITICAL: INDOMETHACIN-
RESPONSIVE HEADACHE AND LONG-LASTING AUTONOMIC
SYMPTOMS

Tural TALIBOV', Meltem iNCi2, Esme EKiZOGLU?, Betiil BAYKAN?2

'Department of Neurology, istanbul Health and Technology University, Tiirkiye
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BACKGROUND: Hemicrania with long-lasting autonomic symptoms (LASH) is a rare, indomethacin-
responsive headache disorder considered within the spectrum of trigeminal autonomic cephalalgias
(TAGs), although it is not currently recognized in the International Classification of Headache
Disorders, 3rd edition (ICHD-3). It is characterized by unilateral headache accompanied by cranial
autonomic symptoms (CAS) that both precede and persist beyond the headache phase.

CASE: Male patient with recurrent unilateral headache and autonomic symptoms underwent
neurological and ophthalmological evaluation, brain MRI, and vascular imaging. Written informed
consent was obtained from the patient for diagnostic procedures and publication of clinical findings.
A 32-year-old male presented with a two-year history of monthly headache attacks lasting 30-40
minutes, accompanied by right-sided eyelid edema, ptosis, and ocular pruritus. Notably, the CAS
persisted for 1-2 days after headache resolution. Neurological and ophthalmological examinations
were unremarkable between attacks. Brain MRI and vascular imaging were normal. Treatment with
indomethacin resulted in complete symptom remission. Symptoms recurred upon discontinuation
and again resolved with re-initiation.

CONCLUSION:Thetemporaldissociation between headacheand CAS, combined with responsiveness
to indomethacin, supports a diagnosis of LASH. The clinical features did not fulfill criteria for other
TACs, highlighting the need for broader awareness of this rare entity. Including LASH in future ICHD
revisions could facilitate timely diagnosis and effective treatment in similar cases.

Key words: headache, autonomic symptoms, indomethacin




