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Derginin Yazi Dili
Derginin yaz dili Tiirkce ve ingilizcedir. Dili Tiirkce olan yazilar, ingilizce dzetleri ile yer alir. Yazinin hazirlanmasi sirasinda, Tiirkce kelimeler
icin Turk Dil Kurumundan (www.tdk.gov.tr), teknik terimler icin Tuirk Tip Terminolojisinden (www.tipterimleri.com) yararlanilabilir.

Yazarlik Kriterleri

Makalenin yayimlanmasi uygun bulunduktan sonra, tim yazarlardan “Yayin Hakki Devir Formu” nu imzalamalari istenir: " Biz asagida imzalari
bulunan yazarlar, sundugumuz makalenin orijinal oldugunu; baska bir dergiye yayinlanmak Uzere verilmedigini; daha dnce yayinlanmadigini;
eder, timuyle ya da bir bolimu yayinlandi ise yukarida adi gegen dergide yayinlanabilmesi icin gerekli her tlrll iznin alindigini ve orijinal telif
hakki devri formu ile birlikte Ege Tip Bilimleri Dergisi Editorliigl’ ne gonderildigini garanti ederiz."

Ege Tip Bilimleri Dergisi, Uluslararasi Tip Dergileri Editorleri Kurulu'nun (International Committee of Medical Journal Editors) “Biyomedikal
Dergilere Gonderilen Makalelerin Uymasi Gereken Standartlar: Biyomedikal Yayinlarin Yazimi ve Baskiya Hazirlanmasi (Uniform Requirements
for Manuscripts Submitted to Biomedical Journals: Writing and Editing for Biomedical Publication)” standartlarini kullanmayi kabul etmektedir.
“Ege Tip Bilimleri Dergisi Yazarlara Bilgi” icerigi, bu striimden yararlanarak hazirlanmistir. Bu konudaki bilgiye www.icmje.org adresinden
ulasilabilir.

Etik Sorumluluk

Ege Tip Bilimleri Dergisi, etik ve bilimsel standartlara uygun makaleleri yayimlar. Makalelerin etik kurallara uygunlugu yazarlarin
sorumlulugundadir. Tim prospektif ¢alismalar igin, calismanin yapildigi kurumdan Etik Kurul onayi alinmali ve yazinin iginde belirtilmelidir.
Olgu sunumlarinda; etik ve yasal kurallar geregi, hastanin mahremiyetinin korunmasina 6zen gosterilmelidir. Hastalarin kimligini tanimlayici
bilgiler ve fotograflar, hastanin (ya da yasal vasisinin) yazili bilgilendirilmis onami olmadan basilamadigindan, “Hastadan (ya da yasal
vasisinden) tibbi verilerinin yayinlanabilecegine iligkin yazili onam belgesi alindi” climlesi, makale metninde yer almalidir.

Ege Tip Bilimleri Dergisi, deney hayvanlari ile yapilan ¢alismalarda, genel kabul géren ilgili etik kurallara uyulmasi zorunlulugunu hatirlatir.
Alinmis Etik Kurul Onayi, makale ile birlikte sisteme yiiklenmelidir.

Yazar(lar), ticari baglanti veya ¢alisma icin maddi destek veren kurum varliginda; kullanilan ticari Griin, ilag, firma vb. ile nasil bir iliskisi
oldugunu sunum sayfasinda Editore bildirmelidir. Boyle bir durumun yoklugu da yine ayri bir sayfada belirtilmelidir.

Yaz Tiirleri
Yazilar, elektronik ortamda http://dergipark.gov.tr/egetbd adresine gonderilir.

Orijinal makaleler: 3000 s6zciik sayisini asmamali, “Ozet (250 sozciikten fazla olmamali), Giris, Gere¢ ve Yontem, Bulgular, Tartisma, Sonuc,
Kaynaklar” bélimlerinden olusmalidir.

Olgu Sunumu: “Ozet, Girig, Olgu Sunumu, Tartisma, Kaynaklar” seklinde diizenlenmelidir. En fazla 1000 sézciik ve 15 kaynak ile sinirlidir.
Sadece bir tablo ya da bir sekil ile desteklenebilir.

Editore Mektup: yayimlanan metinlerle veya mesleki konularla ilgili olarak 500 s6zcuigu asmayan ve bes kaynak ile bir tablo veya sekil icerecek
sekilde yazilabilir. Ayrica daha dnce dergide yayinlanmis metinlerle iliskili mektuplara cevap hakki verilir.

Yayin Kurulu’nun daveti lizerine yazilanlar disinda derleme kabul edilmez.

Makalenin Hazirlanmasi
Dergide yayinlanmasi istenilen yazi igin asagidaki kurallara uyulmalidir.

a) Yazi; iki satir aralikli olarak, Arial 10 punto ile yazilmalidir. b) Sayfalar baslik sayfasindan baslamak uzere, sag ust kosesinde
numaralandirilmalidir.

¢) Online makale sistemine yiiklenen word dosyasinin baslik sayfasinda (makalenin adini iceren baslik sayfasi), yazarlara ait isim ve
kurum bilgileri yer almamalidir.

d) Makale, su béliimleri icermelidir: Her biri ayri sayfada yazilmak iizere; Tiirkce ve Ingilizce Baslik Sayfasi, Ozet, Abstract, Anahtar
Sozciikler, Keywords, Giris, Gereg ve Yontem, Bulgular, Tartisma, Sonug, Agiklamalar (varsa), Kaynaklar, Sekil Alt Yazilari, Tablolar
(basliklari ve aciklamalariyla beraber), Ekler (varsa).

Yazinin Baslig
Kisa, kolay anlasilir ve yazinin igerigini tanimlar 6zellikte olmalidir.

Ozetler

Tiirkce (Ozet) ve ingilizce (Abstract) olarak yazilmali, Amag, Gerec ve Yéntem, Bulgular ve Sonuc (Aim, Materials and Methods,
Results, Conclusion) olmak Uzere dort bolimden olusmali, en fazla 250 sozciik icermelidir. Arastirmanin amaci, yapilan islemler,
gozlemsel ve analitik yontemler, temel bulgular ve ana sonuglar belirtilmelidir. Ozette kaynak kullanilmamalidir. Editdre mektup
icin 6zet gerekmemektedir.

Anahtar Sozciikler

Tirkce Ozet ve ingilizce Abstract bélimiiniin sonunda, Anahtar Sézciikler ve Keywords basligi altinda, bilimsel yazinin ana
basliklarini yakalayan, Index Medicus Medical Subject Headings (MeSH)'e uygun olarak yazilmig en fazla bes anahtar sdzcuk
olmalidir. Anahtar sdzcuklerin, Tlrkiye Bilim Terimleri’'nden (www.bilimterimleri.com) secilmesine 6zen gdsterilmelidir.
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Metin
Yazi metni, yazinin tiirline gore yukarida tanimlanan boliimlerden olusmalidir. Uygulanan istatistiksel yontem, Gere¢ ve Yontem
bélimiinde belirtilmelidir.

Kaynaklar

Kaynaklar metinde yer aldiklari sirayla, cimle icinde atifta bulunulan ad veya 6zelligi belirten kelimenin hemen bittigi yerde ya da
climle bitiminde noktadan dnce parantez i¢inde Arabik rakamlarla numaralandirilmalidir. Metinde, tablolarda ve sekil alt yazilarinda
kaynaklar, parantez iginde Arabik numaralarla nitelendirilir. Sadece tablo veya sekil alt yazilarinda kullanilan kaynaklar, tablo ya da
seklin metindeki ilk yer aldigi siraya uygun olarak numaralandirilmalidir. Dergi basliklari, Index Medicus’ta kullanilan tarza uygun
olarak kisaltitmalidir. Kisaltilmis yazar ve dergi adlarindan sonra nokta olmamalidir. Yazar sayisi alti veya daha az olan kaynaklarda
tlm yazarlarin adi yazilmali, yedi veya daha fazla olan kaynaklarda ise Ui¢ yazar adindan sonra et al veya ve ark. yazilmalidir. Kaynak
gosterilen derginin sayi ve cilt numarasi mutlaka yazilmalidir.

Kaynaklar, yazinin alindigi dilde ve asagidaki 6rneklerde gorildigu sekilde diizenlenmelidir.

Dergilerdeki Yazilar
Kim CH, Cheon JS, Choi WY, Son KM. The efficacy of mobile application use on recall of surgical risks in nasal bone fracture
reduction surgery. Arch Craniofac Surg. 2018; 19: 41-47.

Heniiz yayinlanmamis online makale
Kurita GP, Hejsted J, Sjegren P. Tapering off long-term opioid therapy in chronic non-cancer pain patients: a randomized clinical
trial. EurJ Pain. 2018 May 13. doi: 10.1002/ejp.1241.

Kitap
Bilgehan H. Klinik Mikrobiyoloji. 2. Baski. izmir: Bilgehan Basimevi; 1986:137-40.

Kitap Boliimii
McEwen WK, Goodner IK. Secretion of tears and blinking. In: Davson H (ed). The Eye. Vol. 3, 2nd ed. New York: Academic Press;
1969:34-78.

internet Makalesi
Abood S. Quality improvement initiative in nursing homes: The ANA acts in an advisory role. Am J Nurs [serial on the Internet] 2002
[cited 12 Aug 2002]. Available from: www.nursingworld.org/AJN/2002/june/wawatch.htm

Web Sitesi
Cancer-pain.org [homepage on the Internet]. New York: Association of Cancer Online Resources [updated 16 May 2002; cited 9 July
2002]. Available from: www.cancer-pain.org

Aciklamalar
Varsa finansal kaynaklar, katki saglayan kurum, kurulus ve kisiler bu boliimde belirtilmelidir.

Tablolar

Tablolar metni tamamlayici olmali, metin igerisinde tekrarlanan bilgiler icermemelidir. Metinde yer alma siralarina gore Arabik
sayilarla numaralandirilip tablonun Ustiine kisa ve agiklayici bir baslik yazilmalidir. Tabloda yer alan kisaltmalar, tablonun hemen
altinda agiklanmalidir. Dipnotlarda sirasiyla su semboller kullanilabilir: *, 1, %, &, 1.

Sekiller

Sekil, resim, grafik ve fotograflarin timi “Sekil” olarak adlandirilmali ve ayri birer .jpg veya .gif dosyasi olarak (yaklasik 500x400
piksel, 8 cm eninde ve en az 300 dpi ¢ozlinurlikte) sisteme eklenmelidir. Sekiller metin iginde kullanim siralarina goére Arabik
rakamla numaralandirilmali ve metinde parantez iginde gdsterilmelidir.

Sekil Alt Yazilan

Sekil alt yazilari, her biri ayri bir sayfadan baslayarak, sekillere karsilik gelen Arabik rakamlarla ¢ift aralikli olarak yazilmalidir. Seklin
belirli bolumlerini isaret eden sembol, ok veya harfler kullanildiginda bunlar alt yazida agiklanmalidir. Baska yerde yayinlanmis olan
sekiller kullanildiginda, yazarin bu konuda izin almig olmasi ve bunu belgelemesi gerekir.

Olciimler Ve Kisaltmalar
Tum 6lglimler metrik sisteme (Uluslararasi Birimler Sistemi, SI) gore yazilmalidir. Ornek: mg/kg, ug/kg, mL, mL/kg, mL/kg/h,
mL/kg/min, L/min, mmHg, vb. Olciimler ve istatistiksel veriler, ciimle basinda olmadiklari siirece rakamla belirtilmelidir.
Herhangi bir birimi ifade etmeyen ve dokuzdan kuguk sayilar yazi ile yazilmalidir.

Metin igindeki kisaltmalar, ilk kullanildiklar yerde parantez icinde agiklanmalidir. Bazi sik kullanilan kisaltmalar; iv, im, pove
sc seklinde yazilabilir.

ilaclarin yaziminda jenerik isimleri kullanilmalidir.
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Bibliometric Analysis of Postgraduate Theses Written in The Field of
Volleyball

Voleybol Alaninda Yazilmis Lisansistu Tezlerin Bibliyometrik Analizi

Mustafa Can*"=" , Yakup Akif Afyon?

1 Faculty of Sports, Selguk University, Konya/Tlrkiye
2 Faculty of Sports, Usak University, Usak/Turkiye

OZeT

AMAC: Bu ¢alismanin amaci, Tiirkiye'deki Voleybol konusunda yazilmis lisansiistii tezlerin konu, yontem ve veri analiz teknikleri
agisindan incelemek ve degerlendirmektir

GEREC VE YONTEM: Calismanin evrenini 2014-2024 yillari arasinda yazilan Voleybol alanindaki yiiksek lisans ve doktora tezleri
olusturmaktadir. Verilerin analizinde icerik analizi teknigi kullanilmis ve 9 farkli kritere gére dederlendirilmistir. Veriler YOK
Ulusal Tez Veri Tabaninda arsivlenen lisansiistii tezlerden elde edilmistir

BULGULAR: Taramalar sonucunda yiiksek lisans tezlerinin doktora tezlerine gére daha fazla oldugu ve voleybol konusunda
yazilan tezlerin diger yillara gore en fazla 2023 yilinda yazildigi belirlenmistir. Konuyla ilgili en ¢ok “Gazi Universitesinde”
calismalarin yapildigi ve Beden Egitimi ve Spor dalinda diger anabilim dallarina gére konunun daha cok tercih edildigi
goriilmektedir. Tezler de danisman olarak daha ¢ok Dog¢. Dr. unvanina sahip 6gretim liyelerinin gérev aldidi tespit edilmistir.
Tezlerin yazim dilinin yalnizca yedisinin ingilizce, birinin Bagkurtca, birinin Azerice olarak yazildigi gériiliirken 552 tezin ise
Tiirkce olarak yazildigi tespit edilmistir.

SONUC: Genelde nicel arastirma ydnteminin benimsendigi ve veri toplama teknigi olarak da en ¢ok anket yonteminden
yararlanildigi gériilmektedir. Orneklem biiyiikliigii olarak 1-100 kisi tercih edildigi ve bir ¢alismanin da érneklem biiyiikliiGiniin
bulunmadig tespit edilmistir.

Anahtar Kelimeler: voleybol, lisanstistii tezler, bibliyometrik analiz

ABSTRACT

OBJECTIVE: The aim of this study is to examine and evaluate postgraduate theses written on the subject of disability in sports in
Turkey in terms of subject, method and data analysis techniques.

MATERIALS AND METHODS: The population of the study consists of master's and doctoral theses in the field of sports and
disabilities written between 2014-2024. Content analysis technique was used to analyze the data and was evaluated according to
10 different criteria. The data was obtained from postgraduate theses archived in the YOK National Theses Database

RESULTS: As a result of the scans, it was determined that there were more master's theses than doctoral theses and that the
greatest number of theses written on disability in sports were written in 2019 compared to other years. It is seen that most
studies on the subject are carried out at inénii University and the subject is preferred more in the field of Physical Education and
Sports than other departments. Assoc. Prof. mostly served as advisor in theses. Dr. It was determined that faculty members with
the title were employed. While it was seen that only one of the theses was written in English, it was determined that 130 theses
were written in Turkish.

CONCLUSION: It is seen that the quantitative research method is generally adopted and the survey method is mostly used as a
data collection technique. It was determined that 1-100 people were preferred as the sample size and one study did not have a
sample size. It was concluded that the most preferred keywords used in postgraduate theses were "sports” and "disabled"..

Keywords: volleyball, graduate theses, bibliometric analysis

GiRiS bir oyundur (5-13). Voleybol, icat edildigi 1895 yilindan bu
Voleybol sporu, voleybol sporcularinin - performansini yana teknoloji ve bilimin gelisimine uyum saglamaya devam
artirmak amaciyla oyunculari, antrenérleri ve arastirmacilari eden rekabetci bir spor olmustur (13-21). Bu nedenle, bilim
kendine ceken kiresel bir fenomen haline gelmistir (1-5). ve teknoloji baglaminda voleybol antrenmanindaki

Takim calismasi ve karmasik bireysel beceriler gerektiren
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egilimleri ve evrimi anlamak, 6zellikle giderek artan rekabet
ve en iyi performansi elde etme arzusu karsisinda ¢ok
onemlidir. Antrenman, becerilerin gelistiriimesinde ve
sporcularin miusabakaya hazirlanmasinda merkezi bir role
sahiptir (20). Voleybol oyuncularinin ve takimlarinin
performansini artirmanin ana odak noktasi, cesitli yonleri
kapsayan antrenmandir. Bu antrenman servis atma, pas
verme, hicum ve savunma tekniklerini icerir (11, 19). Ayrica
antrenman, voleybolun karmasik hareketlerinde &nemli
olan fiziksel guc, dayaniklilik ve esnekligin gelistirilmesini de
icerir (10). Zihinsel yonler de olduk¢ca 6nemlidir ve
sporcularin rekabet baskisini ydnetmelerine, odaklanmayi
gelistirmelerine ve zihinsel dayanikhlik gelistirmelerine
yardimci olur (5, 16). Voleybol antrenmanini derinlemesine
anlamak, bu sporda maksimum performans elde etmenin
anahtaridir.

Son yillarda, voleybol antrenmani alanindaki arastirmalar
hizla artmis ve bu konuda 6nemli sayida bilimsel yayin
yapilmistir (1-5, 18). Bibliyometrik arastirmanin, (14, 15)
calismalarinda oOrneklendigi gibi, bilimsel literaturdeki
egilimleri ve gelisimi anlamada ¢ok yararli bir arag oldugu
kanitlanmistir. Bibliyometrik analiz, yayin ve atif egilimlerini,
onde gelen vyazarlar, kurumlari, dGlkeleri ve anahtar
kelimeleri analiz ederek arastirmanin mevcut durumu
hakkinda fikir verir ve arastirmacilarin mikerrer ¢cabalardan
kacinmasina yardimc olur (17, 18). Dolayisiyla, sonug
olarak, bilimsel arastirmalarin buyUmesi, bu kapsami
bibliyometrik  ¢alismalarda bir ilgi konusu haline
getirmektedir (21,22,23).

GEREC VE YONTEM
Calismada, Voleybol konusu Uzerine yazilmis olan

lisanslisti tezlerin incelenmesi amaciyla yazilmistir.

Tablo 2. Lisansiistii Tezlerin Hazirlandigi Universitelere Gére Dagilimi

Calismada yontem olarak icerik analiz y®&ntemi
kullanilmistir. icerik analizini; iletisim bicimlerinden ve
metinlerden glvenilir, gecerli, sistematik ve tekrarlanabilir
ctkarimlar yapma amaciyla kullanilan bir arastirma teknigi

olarak ifade edilebilir (8).

Arastirma kapsaminda YOK Ulusal Tez Veri Tabaninda
arsivlenen erisime acik lisansustly tezler incelenmistir.
Arastirma konusunda, sporda engelli kavramlari taranarak
2014 ve 2024 yillari arasinda yazilmis olan erisime agik 561
lisanslsti  teze  ulasilmistir.  Lisansustl  tezlerin
incelenmesinde tez tiry, tez yazim dili, tez yayinlanma yili,
hazirlandigl Universite, tez danisman unvani, hazirlandigi
anabilim dal, kullanilan arastirma yontemleri, kullanilan
anahtar kelimeler, 6érneklemin buyUkltgu ve veri toplama
teknikleri incelenmistir. Elde edilen veriler, Excel programi
ve SPSS programiyla analizi gerceklestirilmistir. Bilgisayar
Uzerinden veriler elde edildiginden Etik Kurul Raporu

alinmamistir.
BULGULAR

Tablo 1. Lisansdistii Tezlerin Tiiri

Tiir N %
Yiksek Lisans 471  83,96%
Doktora 90 16,04%
Toplam 561 100

Tablo 1'deki veriler incelendiginde, Voleybol konusunda yazilmis
yliksek lisans tezlerinin sayisinin 471, doktora tezlerinin sayisinin
ise 90 oldugu gérilmektedir.

Hazirlandigi

0,
Universite i %
Gaziantep 12 3,23%
Universitesi
Hacettepe 22 5,93%
Universitesi
Pamukkale 13 3,50%
Universitesi
Erciyes Universitesi 9 2,43%
Gazi Universitesi 51 13,75%
Aksaray Universitesi 5 1,35%

H?z!rlam.jlgl N %
Universite
Bolu Abant izzet 9
Baysal Universitesi 3 Lg%
Vap \.(uzur?cu .Yll 12 6,32%
Universitesi
Mug-l‘a $|tk| .Koq;_man 11 5,79%
Universitesi
Sivas .Cum.hurliyet 7 3,68%
Universitesi
Ad[\ar.\ Me.nde.res 9 474%
Universitesi
Trakya Universitesi 3 1,58%
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Karadeniz
Tek.Universitesi

Vasil Levski Ulusal
Spor Akademisi

Firat Universitesi

Ankara Universitesi
izmir Dokuz Eyliil
Universitesi
Cukurova Universitesi
Kocaeli Universitesi

On Dokuz Mayis
Universitesi

Manisa Celal Bayar
Universitesi

Marmara Universitesi

istanbul Aydin
Universitesi

Anadolu Universitesi

Burdur Mehmet Akif
Ersoy Universitesi

inonii Universitesi

Kirikkale Universitesi

Agri ibrahim Cecen
Oniversitesi

Dicle Universitesi

istanbul Gelisim
Universitesi

Sakarya Universitesi

istanbul Halic
Universitesi

Bartin Universitesi
Akdeniz Universitesi

Afyon Kocatepe
Universitesi

istanbul Universitesi
Yildirim Beyazit
Universitesi

Kahraman Maras
Siitcii imam
Universitesi

13

16

36

10

19

10

Tablo 2. Lisansiistii Tezlerin Hazirlandigi Universitelere Gére Dagilimi

0,54%

0,27%

3,50%

2,43%

1,89%

1,08%
1,35%

4,31%

2,43%

9,70%

0,27%

1,08%

1,35%

0,81%

2,70%

0,81%

0,54%

512%

2,70%

1,08%

1,35%

1,35%

0,54%

1,08%

1,89%

1,08%

Balikesir Universitesi

Ege Universitesi
istanbul Medipol
Universitesi

Yozgot Bozok
Universitesi

Bahcesehir
Universitesi

Hitit Universitesi
Amasya Universitesi
Uskiidar Universitesi

Kayseri Kadir Has

Universitesi

Usak Universitesi
Yeditepe Universitesi

Maltepe Universitesi

Nigde Omer
Halisdemir
Universitesi

Ganakkale On Sekiz
Mart Universitesi

Zonguldak Bilent
Ecevit Universitesi

Ortadogu Teknik
Universitesi

Karamanoglu
Mehmet Bey
Universitesi

istanbul Okan
Universitesi

Diizce Universitesi
Giresun Universitesi

Ordu Universitesi

Recep Tayyip
Erdogan Universitesi

Cag Universitesi

istanbul Gedik
Universitesi

Atatiirk Universitesi

Mersin Universitesi

11

10

2,11%

5,79%

2,11%

4,21%

3,16%

2,11%
1,05%

2,11%

0,53%

1,58%

3,16%

0,53%

4,21%

5,26%

1,05%

0,53%

0,53%

2,11%

2,63%

3,68%

1,05%

1,58%

0,53%

2,11%

2,63%

2,63%
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Baskent Universitesi

Uludag Universitesi
Yasar Universitesi
Selcuk Universitesi
Stleyman Demirel

Universitesi

Dumlupinar
Universitesi

Kirgizistan Turkiye
Manas Universitesi

Kilis Yedi Aralik
Universitesi

Necmettin Erbakan

Universitesi

Trabzon Universitesi

Ardahan Universitesi
Nevsehir Haci Bektasi
Veli Universitesi

Tokat Gazi Osman
Pasa Universitesi

Batman Universitesi

Istanbul Nisantasi
Universitesi

Mardin Artuklu
Universitesi

izmir Katip Celebi
Universitesi

istanbul Yildiz Teknik
Universitesi

Bayburt Universitesi

Kitahya Saglik
Bilimleri Universitesi

Bezmialem Vakif
Universitesi

Toplam:

17

371

Tablo 2. Lisansiistii Tezlerin Hazirlandigi Universitelere Gére Dagilimi

1,62%

1,08%

0,54%

4,58%

0,81%

1,62%

0,27%

0,54%

0,54%

0,81%

0,27%

0,54%

1,35%

0,54%

1,35%

0,81%

0,27%

0,27%

0,27%

0,27%

0,27%

65.95%

Hasan Kalyoncu
Universitesi

Kirsehir Ahi Evran
Universitesi

Kafkas Universitesi
Mus Alparslan

Universitesi

Karabiik Universitesi

Sinop Universitesi

Kastamonu
Universitesi

Sanko Universitesi
Tekirdag Namik

Kemal Universitesi

izmir Yiiksek
Teknoloji Enstitusu

Hatay Mustafa Kemal
Universitesi

{zmir Demokrasi
Universitesi

Harran Universitesi

Igdir Universitesi
izmir Bakircay
Universitesi
Sabanci Universitesi
Lokman Hekim
Universitesi

Fenerbahge
Universitesi

Cankiri Karatekin
Universitesi

Munzur Universitesi

Acibadem Mehmet Ali
Aydinlar Universitesi

190

0,53%

2,11%

1,58%

0,53%

0,53%

1,58%

2,11%

0,53%

0,53%

0,53%

1,05%

0,53%

0,53%

0,53%

0,53%

0,53%

1,05%

0,53%

0,53%

0,53%

0,53%

34,05%

Tablo 2'deki veriler incelendiginde Voleybol konusunda yazilmis olan 561 lisansisti tezin 103 farkli lniversitede hazirlandigi goriilmektedir.
Konuyla ilgili en fazla yazilan 51 tane tezin Gazi Universitesinde hazirlandigi gériilmektedir

Tablo 3. Lisanslistii Tezlerin Hazirlandigi Anabilim Dallarina Gére Dagilimi

Anabilim Dali

Beden Egitimi ve Spor Anabilim Dali
Spor Bilimleri ve Teknolojisi Programlari

Sporda Psiko-Sosyal Alanlar Anabilim Dali

N

303

%
62,47%
1,24%

0,82%
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Antrenman ve Hareket Bilimleri Programi
Spor Bilimleri Anabilim Dali

Egzersiz Fizyolojisi Anabilim Dali

isletme Anabilim Dali

Spor Fizyoterapistligi Anabilim Dali

Hareket ve Antrenman Bilimleri Anabilim Dali
Antrendrlik Egitimi Anabilim Dali

Bilgisayar ve Ogretim Teknolojileri Anabilim Dali
Spor Yoneticiligi Anabilim Dali

Veteriner Anatomi Anabilim Dali

Spor Yonetim Bilimleri Anabilim Dali
Beslenme ve Diyetik Anabilim Dali
Fizyoterapi ve Rehabilitasyon Anabilim Dali
Uluslararasi yonetim ve Lojistik Anabilim Dali
Endustri Muhendisligi Anabilim Dali

Cocuk Sagligr ve Hastaliklari Hemsireligi Anabilim Dali
Fizik tedavi ve Rehabilitasyon Anabilim Dali
Spor Fizyolojisi Anabilim Dali

Kayropraktik Yiksek Lisans Programi
Fizyoloji Anabilim Dali

Norobilim Anabilim Dali

Pazarlama Anabilim Dali

iletisim Bilimleri Anabilim Dali

Spor Saglik Bilimleri Anabilim Dali

Cocuk Gelisimi ve Egitim Programi

Psikoloji Anabilim Dali

Halkla iliskiler ve Tanrtim Anabilim Dali
Egitim programlari ve Ogretim Anabilim Dali
Halk SaglLigi Anabilim Dali

Antropoloji Anabilim Dali

Bilgisayar Muhendisligi Anabilim Dali
Molekdler Biyoloji Anabilim Dali

Egitim Bilimleri Anabilim Dali

Spor Saglik Bilimleri Anabilim Dali

4
13

26

25

13

Tablo 3. Lisansustl Tezlerin Hazirlandigi Anabilim Dallarina Gore Dagilimi

0,82%
2,68%
0,41%
0,82%
0,62%
5,36%
5,15%
0,21%
2,68%
0,82%
1,24%
2,89%
1,44%
0,21%
0,21%
0,21%
0,62%
0,41%
0,41%
0,21%
0,41%
0,21%
0,21%
0,21%
0,41%
0,62%
0,21%
0,21%
0,41%
0,21%
0,21%
0,21%
0,41%

1,03%
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Temel Egitim Anabilim Dali

Makine Muhendisligi Anabilim Dali

Tarih Ana Bilim Dali

Ozel Hukuk Anabilim Dali

Egzersiz ve Spor Psikolojisi Anabilim Dali

Bilgisayar Bilimi ve Miihendisligi Anabilim Dali
Fiziksel Aktivite, Saglik ve Spor Bilimleri Anabilim Dali
istatistik Anabilim Dali

Egzersiz ve Spor Bilimleri Anabilim Dali

Ortopedi ve Travmatoloji Anabilim Dali

Veteriner Biyokimya Anabilim Dali

Toplam:

Tablo 3. Lisansustl Tezlerin Hazirlandigi Anabilim Dallarina Gore Dagilimi

1 0,21%
1 0,21%
2 0,41%
1 0,21%
4 0,82%
1 0,21%
1 0,21%
1 0,21%
1 0,21%
1 0,21%
1 0,21%
561 %100

Tablo 3 incelendiginde, Voleybol konusunda 48 farkli anabilim dali adi altinda lisansiistii tez hazirlandigr gérilmektedir. Hazirlanan lisansdstii
tezlerin en ¢ok 303 tane olan %62,47% oraninda beden egitimi ve spor anabilim dalinda yapildigi tespit edilmistir.

Tablo 4. Lisansiistii Tezlerin Yazim Dili

Yazim Dili N %
Tirkce 552 98,40%
ingilizce 7 1,25%

Baskurtca 1 0,18%
Azerice 1 0,18%
Toplam: 561 %100

Tablo 6. Lisanstistii Tezlerin Danisman Unvanina Gére Dagilimi

Tablo 4'de Voleybol konusunda yazilmis toplam 562 tezin 552'sinin
Tiirkce dili,7 ingilizce dili, 1 Baskurtca dili ve 1 Azerice oldugu
gorilmektedir.

Tablo 5. Lisanstistii Tezlerde Kullanilan Veri Toplama Teknikleri

Danisman Unvani N %
Ogr. Gor. Dr. 1 0,17%
Dr. Ogr. Uy./Yar. Dog. Dr. 168 28,92%
Dog. Dr. 212 36,49%
Prof. Dr. 200 34,42%
Toplam: 581 100%

Veri Toplama Teknikleri N %
Anket Teknigi 225 41,90%
Deney Teknigi 61 11,36%

Gozlem Teknigi 11 2,05%
Analiz Yontemi 29 5,40%
Olciim Teknigi 169 31,47%

Tesadiifi Ornek Yontemi 3 0,56%

Karma Arastirma Teknigi 4 0,74%

Gorusme Teknigi 20 3,72%

Dokuman inceleme -

O,

Tarama Teknigi 1 2%

Fenomolik Yﬁkla§lm 1 0,19%
Teknigi

Toplam: 537 100%

Tablo 6 incelendiginde, voleybol konusunda hazirlanan 561
lisanstisti tezin toplam 581 akademisyen unvanlarina gére dagilimi
verilmistir. Tabloya gore lisansustii tezin en fazla unvana sahip
olan 212 kisiyle %36,49 oraninda Dog. Dr. unvanl danismanlar
tarafindan yiritildigi tespit edilmistir.

Tablo 7. Lisansiistii Tezlerdeki Orneklem Biiyiikliikleri

Orneklem BiiyiikLiigii N %

1-100 324 57,75%
101-300 114 20,32%
301-500 61 10,87%
501-700 20 3,57%

701 ve Usti 19 3,39%
Belirtilmemis 23 4,10%
Toplam 561 100%

Tablo 5% gére, Voleybol konusunda lisansisti tezlerin
hazirlanmasinda anket, deney, gozlem, analiz, 6lctim, tesaddifi
6rnek, karma arastirma, goriisme, dokuman inceleme-tarama,
Fenomolik yaklasim gibi teknik ve yontemlerin incelemesi olmak
tzere 10 farkli veri toplama teknigi ve yénteminden yararlanildigi
tespit edilmistir. En cok kullanilan veri toplama teknigi ise 225 adet
(%41,90%) anket incelemesidir.

Tablo 7 incelendiginde, c¢alismalarda incelenen G6rneklem
bliytikliiklerinin 324 tanesinin (%57,75) 1-100 araliginda, 114
tanesinin (20,32%) 101-300 araliginda, 61 tanesinin (10,87%) 301-
500 araliginda, 20 tanesinin (3,57%) 501-700 araliginda, 19
tanesinin (%3,39) 701 ve dstii oldugu tespit edilmistir. incelenen
calismalarin 23 tanesinde (4,10%) ise herhangi érneklem
belirtilmedigi gérilmdistir.
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Tablo 8. Lisansdstti Tezlerin Yillara Gére Dagilimi

Yillar N %
2014 11 1,96%
2015 12 2,14%
2016 23 4,10%
2017 34 6,06%
2018 57 10,16%
2019 82 14,62%
2020 56 9,98%
2021 55 9,80%
2022 77 13,73%
2023 95 16,93%
2024 59 10,52%
Toplam: 561 %100

Tablo 8'deki veriler incelendiginde, Voleybol konusundaki arastirma
kriterlerine uyan ilk lisansisti tezinin 2014 yilinda hazirlandigi, en
fazla tezin ise 2023 yilinda hazirlanmis oldugu gérilmektedir.

Tablo 9. Lisansdiistii Tezlerde Kullanilan Arastirma Yontemleri

Yontem N %
Nicel 513 91,44%
Nitel 44 7,84%

Karma 4 0,71%

Toplam 561 %100

Tablo 9a gére, voleybol konusunda hazirlanan lisansiistii tezlerin
arastirma yéntemlerinin 512 tanesinin 91,43%’Uniin nicel, 44
tanesinin 7,86%’tintin nitel, 4 tanesinin ise 0,71%inin ise karma
olarak gerceklestirildigi tespit edilmistir.

TARTISMA

Bu ¢alismanin temel amaci, son 10 yilda voleybol alaninda
yazilmis lisansustu tezleri analiz etmek ve aciklamaktir.
2014 ve 2024 yillar “Ulusal Tez Merkezi" veri tabaninda
“voleybol” anahtar kelimesi ile yapilan tarama sonucunda
bulunan 561 tez analiz edilmistir. Calisma sonucunda elde

edilen sonuglar 6zetle soyledir;

Yaptigimiz calismada il bazl tez sayilan ele alindiginda
Ankara’'nin yuksek etkinligi izlenmektedir (%13,75%). Gazi
Universitesi, toplam 51 tez calismasi ile en cok voleybol
konulu tezin Uretildigi Gniversite olmustur. Bu sonuglar spor
konulu diger bibliyometrik calismalarda cogunlukla elde
edilen sonuclar ile benzerlik gdstermektedir (2, 3, 4, 7).
BlyUkergiin (2020), Kuter ve Oztiirk (2012)yUn yaptigi
caligmalarda ise Marmara Universitesi'nin 6n plana ¢iktigi

gorulmektedir (6, 12).

Voleybol konulu lisanststy  tezlerde nicel c¢alisma
yontemleri  agirhikh  olarak  kullanilimistir ~ (91,44%).
Calismalarin - 6nemli bir kisminda lisansustlu tezlerin
Hazirlandigl  Universitelerin  incelendigi  goértlmektedir
(%38,3). Orneklem grubu olarak ise 1-100 (57,75%)

araliginda odaklanildigl izlenmektedir.

SONUG

Bu calisma, YOK Ulusal Tez Veri Tabaninda arsivlenen
Voleybol kavrami anahtar kelimeler ve baslik taranarak
erisime acik olan lisansUstu tezleri incelemek amaciyla
gerceklestirilmistir. 2014-2024 yillar yazilmis 561 lisansustu
tez yayinlanma yil, tez tUrl, tez yazim dili, hazirlandig
Universite, danismanin unvani, hazirlandigl anabilim dali,
kullanilan arastirma ydéntemi, veri toplama teknikleri ve
yontemleri ve drneklem buyuklugiine gore analiz edilmistir.
Arastirma sonucunda; konuyla ilgili hazirlanan lisansustu
tezlerin ¢ogunlugunun yuksek lisans tezi oldugu tespit
edilmistir. Konu dahilinde hazirlanan lisansusti tezlerin ilk
olarak 2014 yilinda yazildigi géralmustar. En fazla tezin ise
2023 yilinda yazildigl belirlenmistir. Bu sonuca goére, 2023
yilinda Voleybol konusunda vyazilan tezlerin artmasi
Voleybol ~ kavraminin ~ 6n  plana c¢ikmasi  olarak
degerlendirilebilir. Hazirlanan tezler, en fazla Dog¢. Dr.
Unvanli akademisyenlerin danismanliginda hazirlandig
gorulmektedir. Lisansustl tezlerin tamamina yakininin
Tuarkce olarak yazildigi gortlmustidr. Lisansistl tezlerin
blyuk bir kismi beden egitimi ve spor anabilim dali
binyesinde hazirlanmistir.  Konu dahilinde 106 farkh
Universitede lisansUsti tezin hazirlandigl belirlenmis ve en
fazla tezin Gazi Universitesinde hazirlandigi gérilmastir.
Veri toplama teknigi olarak en ¢ok anket teknigi tercih
edilmistir. incelenen tezlerin ise biiyik bir bélimiinde nicel
arastirma yontemi kullanilmistir. Hazirlanan ¢alismalar, en
¢ok 1-100 araligindaki 6rneklem buyukluginde gerceklestigi
tespit edilmistir. Bu calismada, sadece YOK Ulusal Tez Veri
Tabaninda arsivlenen Voleybol Uzerine yazilan lisansustd
tezler incelenmistir. Bu ¢alismanin gelecekte hazirlanacak
olan lisansUstl tez arastirmalarinda arastirmacilara yol

gosterici olacagl dustundlmektedir.

Etik: Bu calismaya etik kurul onami gerekmemektedir.

Ethics committee approval is not required for this study.
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Ozer

AMAC: Osteoporoz ve kalp kapagi kalsifikasyonu (KKK), yaslanan niifusta ciddi morbidite ve mortaliteye neden olan yaygin
hastaliklardir. Calismamiz, menopoz sonrasi kadinlarda osteoporoz ve kalp kapagi kalsifikasyonu arasindaki iliskiyi arastirmak
tizere planlandi.

GEREC VE YONTEM: Son bir yil icinde kemik mineral yogunlugu (KMY) ve ekokardiyografi (EKO) yapilan 50-75 yas arasi menopoz
sonrasi hastalar ¢alismaya dahil edildi ve lomber omurga (LO) ve femur boynu (FB) KMY olgiimleri ile EKO olgiimleri
degerlendirildi. KMY él¢iimleri normal, osteopeni ve osteoporoz (00) olarak gruplandirildi. KKK olan ve olmayan hastalar
osteopeni ve osteoporoz varligina gdre karsilastirildi.

BULGULAR: Calismaya toplam 77 menopoz sonrasi kadin dahil edildi. KKK bunlarin 38'inde (%49,4) tespit edildi. Sadece aort
kapak kalsifikasyonu (AKK) 33 (43%) hastada, sadece mitral kapak kalsifikasyonu (MKK) 20 (26%) hastada ve hem AKK hem de
MKK 15 (19%) hastada tespit edildi. Otuz tic AKK'li hastadan 25'inde (76%) LO OO ve 24'iinde (73%) FB OO vardi. MKK'li 20
hastadan 15'inin (75%) LO OO'su ve 15'inin (75%) FB OO'su vardi.

SONUC: Sonuc olarak, diisiik kemik kiitlesinin menopoz sonrasi kadinlarda KKK tizerinde bagimsiz ve olumsuz bir etkisi oldugunu
bulduk. Osteopeni veya osteoporozu olan menopoz sonrasi kadinlarin KKK'nin erken teshisi icin uyarilmasi ve yénlendirilmesi
gerektigini sonucuna vardik.

Anahtar Kelimeler: kardiyovaskiiler risk faktorleri, koruyucu kardiyoloji, kapak hastaliklari, kemik mineral yogunlugu,
postmenopozal kadin

ABSTRACT

OBJECTIVE: Osteoporosis and heart valve calcification (HVC) are common diseases that cause serious morbidity and mortality in
the aging population. Our study was planned to investigate the relationship between osteoporosis and HVC in postmenopausal
women.

MATERIALS AND METHODS: Postmenopausal patients aged 50-75 years who had bone mineral density (BMD) and
echocardiography (ECO) within the last year were included in the study and lumbar spine (LS) and femoral neck (FN) BMD
measurements and ECO measurements were evaluated. BMD measurements were grouped as normal, osteopenia and osteoporosis.
Patients with and without HVC were compared according to the presence of osteopenia and osteoporosis.

RESULTS: A total of 77 postmenopausal women were included in the study. HVC was detected in 38 (49.4%) of them. Only aortic
valve calcification (AVC) was detected in 33 (43%) patients, only mitral valve calcification (MVC) was detected in 20 (26%) patients
and both AVC and MVC were detected in 15 (19%) patients. Of the 33 patients with AVC, 25 (76%) had LS osteopenia/osteoporosis
(00) and 24 (73%) had FN OO. Of the 20 patients with MVC, 15 (75%) had LS OO and 15 (75%) had FN OO.

CONCLUSION: In conclusion, we found that low bone mass has an independent and negative effect on HVC in postmenopausal
women. We concluded that postmenopausal women with osteopenia or osteoporosis should be warned and referred for early
diagnosis of HVC.

Keywords: cardiovascular risk factors, preventive cardiology, valve disease, bone mineral density, postmenopausal women
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INTRODUCTION
Osteoporosis and heart valve calcification (HVC) are

prevalent conditions that result in considerable morbidity
and mortality among the elderly population. Osteoporosis
is a skeletal disorder marked by reduced bone mineral
density (BMD), degradation of bone architecture, and
heightened incidence of fractures." Menopause, defined as
the natural cessation of the menstrual cycle, is the most
important factor in BMD decrease and is measured
standardly using dual-energy X-ray absorptiometry
(DEXA).%3® Mitral valve calcification (MVC) is a condition
characterized by calcium accumulation in the mitral valve or
annulus.* It is one of the most common pathologies seen in
cardiac imaging techniques. Although there are findings
that it begins with endothelial damage and lipid infiltration,
its pathophysiology is not fully understood.>® While
treatment cannot be predicted in the initial and progressive
stages of the process, treatment is attempted with surgical
or percutaneous methods in the advanced stages.”® Aortic
valve calcification (AVC) has been the subject of many
studies because it is frequently seen together with coronary
artery diseases and hypertension.'® It has been shown that
it has pathophysiological similarities with the development
of MVG; in addition, mechanical stress is thought to initiate
inflammation.”" Growing data indicates that HVC is
negatively correlated with BMD, independent of age and
other clinical risk factors.”? Histopathological analyses
indicate that valve and annular calcification display features
akin to bone development and remodelling. This indicates
that this form of ectopic calcification is associated with
bone metabolism and control.>®'> Numerous population-
based investigations have demonstrated the correlation
between bone health and extra skeletal calcification.'>'*
Reduced (BMD) has been correlated with an increased
incidence of calcification in the mitral and aortic valves.'>®
In a previous study, BMD T-score was shown to be an
independent variable for HVC in women, but such a
connection could not be detected in men.'”® There are
studies showing that women with low bone mass are at
greater risk for the presence of cardiovascular diseases
(mostly abdominal aortic calcification or coronary heart
disease).’?' However, the number of studies on valve

calcification is few.

Accelerated BMD loss in the postmenopausal period is well
known. To our knowledge, there is no study examining the

relationship between BMD and aortic/mitral valve

calcification using DEXA and electrocardiography (ECO),
focusing on postmenopausal women. In this context, we
aimed to investigate the relationship between BMD and

valve calcifications in postmenopausal women

MATERIAL & METHODS

This retrospective study was conducted at Medical Park
Hospital between September 2023 and September 2024.
The study protocol was approved by University of Mudanya
Clinical Research Ethics Committee (N0.2024-04). All
procedures were carried out in accordance with the
principles of the Helsinki Declaration of the World Medical
Association. The records of postmenopausal female
patients between the ages of 50 and 75 who were followed
up in cardiology and physical medicine and rehabilitation
(PMR) clinics were scanned. Among patients who had BMD
and ECO scanned in the last year, those with rheumatic
heart disease, hypertrophic obstructive cardiomyopathy,
previous myocardial infarction, oncological diseases,
diseases affecting bone and mineral metabolism
(hyperparathyroidism, significant thyroid dysfunction,
chronic renal failure, or adrenal insufficiency), and those
who had previously received osteoporosis treatment were
excluded from the study. Seventy-seven patients who met
the conditions were included in the study. Clinical and
demographic characteristics including age, gender, body
mass index, hypertension, diabetes, and

hypercholesterolemia were recorded.

BMD (g/cm?) measures of the lumbar spine (LS) (L1-L4) and
femoral neck (FN) were evaluated using DEXA (QDR-4500W;
Hologic, Bedford, MA, USA). The anteroposterior spine
measurement was conducted from the L1 to L4 vertebrae.
Patients were categorized based on their T score values as
having osteoporosis, osteopenia, or being normal, in
accordance with the World Health Organization's diagnostic
criteria for osteoporosis established in 1994.22 The T-score
reflects the disparity between the patient's BMD and the
average BMD of healthy young adults, adjusted for sex and
ethnicity. Osteoporosis was diagnosed when the individual
T-score value was <-2.5 at the spine or hip; a T-score
between -2.5 and -1 was defined as osteopenia; and a T-

score -1 was considered normal or healthy.

ECO measurements of the patients were performed
routinely in the cardiology outpatient clinic by the
cardiologist at rest in the left decubitus position, with

parasternal short and long axis images and two-
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dimensional imaging in the apical four-chamber and two-
chamber positions.?®> The necessary two-dimensional, M-
mode, colour doppler, PW doppler, and TDI doppler images
from the parasternal and apical windows were taken and
measured using a Philips, affinity 50W, Germany device, 2-5
MHz, specific probe for field studies. All measurements
were repeated at least three or four times and averaged.
ECO measurements are performed in the cardiology
outpatient clinic in accordance with the recommendations
of the American Society of Echocardiography.? All Doppler
echocardiography and  Tissue  Doppler Imaging
Echocardiography measurements were made during
normal respiration. In the apical four-chamber view, the
structure and calcification of the aortic and mitral valves,
mitral valve, aortic and tricuspid valve insufficiencies were
evaluated using colour doppler, and maximum and average
gradients at the aortic and mitral valve levels were
evaluated using continuous wave doppler.?°
Echocardiographically, the degree of AVC was determined
according to Rosenhek scoring. AVC was graded as grade 1
(no calcification detected), grade 2 (mild calcification, small
isolated spots) grade 3 (moderate calcification, multiple
large puncta), and grade 4 (severe calcification, widespread
calcification involving all valves). MVC score was evaluated
as presence or absence of calcification. The relationship
between valve lesions in patients with normal BMD and
those with osteopenia or osteoporosis was compared and

evaluated.

The patients were divided into two groups: those without
valve calcification (group 1) and those with it (group 2). BMD
measurements were grouped as normal, osteopenia, and
osteoporosis. Group 1 and group 2 were compared using
statistical methods according to the presence of osteopenia

and osteoporosis.

Statistical Analysis: The data collected in the study were
statistically analysed using IBM SPSS version 26.0 software
(IBM Corp., Armonk, NY, USA). The sample size for this
study was calculated with a power of at least 80% for each
variable and a Type | error rate of 5%. The Shapiro-Wilk test
(n<50) and Skewness-Kurtosis tests were employed to
assess the normality of the continuous measurements in
the study. Given the consistent distribution of the values,
parametric tests were utilized. Descriptive statistics for the
study variables, presented as mean, standard deviation,

sample size (n), and percentage (%). The "Independent T-

test" was employed to compare measures based on
"categorical factors". The "Chi-square test" was employed to
ascertain the correlations among categorical variables.
Pearson correlation coefficients were computed to
ascertain the link between measurements. The level of

statistical significance was p < 0,05.

RESULTS

A total of 77 postmenopausal female patients were
included in the study. HVC was detected in 38 of them
(49,4%). The basic characteristics of the patients are shown
in Table 1 according to the presence or absence of HVC. L1-
4 T score mean values and vitamin D levels were found to
be statistically significantly (p<0,05) lower in patients with
HVC. The presence of hypertension was higher in patients
with HVC had a higher prevalence of hypertension, which
was statistically significant. There was no difference
between the groups in terms of other characteristics
(p>0,05).

Table.1. Characteristics of patients according to the presence

or absence of HVC

Grup 2
Grup 1 (n=39) p
(n=38)
Age, mean * sd 61,02+8,99 61.72+8,89 >0,05
Body mass index, mean
26,72+4,98 28,04+4,53 >0,05
+sd
Hypertension, n (%) 17(%43,6) 28(%73,7) <0,05*
Diabetes, n (%) 6(%15,4) 13(%34,2) >0,05
Vitamin D level, mean+
29,04+9,17 20,58+11,61  <0,05*
sd
Smoking, n (%) 19 (%49) 18 (%47) >0,05
Hypercholesterolemia, n
20 (%51) 23 (%61) >0,05
(%)
Tscore L1-4, mean+sd -1,14+1,20 -1,7341,18 <0,05*
T score femoral neck,
-1,28+0,78 -1,45+0,83 <0,05

mean * sd

sd: standard deviation

The distribution of patients in Group 2 according to the
affected heart valve is given in Table 2. Only AVC was
detected in 33 patients, only MVC was detected in 20
patients, and both AVC and MVC were detected in 15
patients. LS osteopenia/osteoporosis (OO) was detected in
25 (76%) of 33 patients with AVC, and FN OO was detected
in 24 (73%). LS OO was detected in 15 (75%) of 20 MVC

patients, and FN OO was detected in 15 (75%) (Table 3).
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Table 2. Distribution of patients according to the presence of

HVC

(n=38, %)
MVC 20 (26,0%)
MVC/AVC 15(32,5%)
AVC 33(42,9%)
AVC Grade 1 0 (0,0%)
AVC Grade 2 31 (40,3%)
AVC Grade 3 2 (2,6%)
AVC Grade4 0 (0,0%)

Table 5. AVC and MVC distribution in osteopenic and

osteoporotic patients
Total HVC+ AVC+ MVC +
(n=77) n (%) n (%) n (%)
n (%) n=38 n=33 n=20
29(%53) 25(%86)  16(%55)
_ 0
LS T-score OO 55(%71) /55 /29 /29
27(%50) 27 15(%56)
FN T-score 00 54(%70) ° (%100) °
/54 s 127

HVC: heart valve calcification MVC: mitral valve calcification AVC:

aortic valve calcification

Table 3. Comparison of patients with AVC and MVC in terms of

the presence of OO)
AVC (n=33) MVC (n=20)
n (%) n (%)
LS
-Normal 8(24) 5(25)
<0,05*
-00 25(76) 15(75)
FN
-Normal 9(27) 5(25)
<0,05*
-00 24(73) 15(75)

AVC: aortic valve calcification MVC: mitral valve calcification LS:

lumbar spine FN: femoral neck OO: osteopenia/osteoporosis

Table 4. Distribution of patients' osteopenic and osteoporotic

BMD values according to HVC

LS T-score

osteopenia

osteoporosis

FN T-score

osteopenia

osteoporosis

Grup 1
(n=39) (n, %)

22
(59,5)

4(22,2)

28-

(57,1)

0- (0)

Grup 2
(n=38) (n, %)

15 (40,5)

14(77,8)

21-(42,9)

6- (100,0)

b~

<0,05*

<0,05*

<0,05%*

<0,05*

LS: lumbar spine

calcification

FN: femoral neck

HVC: heart valve

HVC: heart valve calcification AVC: aortic valve calcification
MVC: mitral valve calcification LS: lumbar spine  FN: femoral neck

The distribution of patients according to HVC status is
shown in Table 4. There is more osteopenia in the non-HVC
group than in the HVC group. In the osteoporotic group, the
number of patients with HVC was found to be statistically
significantly higher than those without HVC. There was no
statistically significant difference in HVC in patients with
normal FN BMD measurements. In the osteopenic patient
group,
significantly higher than those with HVC. In the osteoporotic

the number of patients without HVC was
group, the number of patients with HVC was found to be

statistically significantly higher than those without HVC.

LS and FN T-score values in 55 of 77 patients (71%) were
osteopenic or osteoporotic. In the LS OO group, HVC was
detected in 29 of 55 patients (52%). In the FN OO group,
HVC was detected in 27 of 54 patients (50%). AVC and MVC
were detected in 25 of 29 patients in the LS group, and AVC
and MVC were detected in 16 of 27 patients in the FN group
(Table 5).

DISCUSSION

In our study, we found that the mean values of BMD LS T
score and FN T score were significantly lower in patients
with HVC. We determined that the frequency of CVH
increases as the severity of osteoporosis increases.
Although many epidemiological and clinical studies have
been reported showing a significant relationship between
low BMD values and cardiovascular calcification (coronary
artery, abdominal aorta), there are few studies on the
BMD  values and valve

relationship  between

calcification.'01113

MVC is a condition characterized by calcium accumulation
in the mitral valve, which controls the blood flow between
the left atrium and left ventricle in the heart.> Although
there are few publications indicating that it is more

common in women in the postmenopausal period, the
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pathophysiology of this relationship is not fully
understood.'?> According to the literature, its prevalence
varies between approximately 8% and 15%.% In our study,
we found the prevalence of MVC to be 26%. This high result
seems to be related to the specific patient population we
selected, considering that MVC is more common in women

and especially in the postmenopausal period.

Similarly, fibrocalcific remodelling and thickening begin in
the aortic valve over time, and severe valve calcification
occurs with impaired valve movement over time, leading to
serious stenosis in cardiac output.** The prevalence of
calcific aortic stenosis increases with age, and the
prevalence varies between 9% and 42%.% Similarly, in our
study, this rate was found to be 42.9%. We could not find
many publications discussing the effects of bone
metabolism changes on AVC in postmenopausal women.
However, in our study, we found that AVC was higher in

postmenopausal women who developed osteoporosis.

It has been suggested that AVC is also affected by
cardiovascular disease risk factors in the postmenopausal
period, unlike men and older patients.’® Given that
estrogen is a recognized factor in elucidating the
pathophysiology of osteoporosis and cardiovascular
disease, its insufficiency may also serve as a plausible
explanation for these associations."”” Moreover, estrogen
receptor polymorphism, linked to diminished bone mass,
has been documented in several clinical trials. This shows
that genetic factors as well as estrogenic factors play a
role.?® Endothelial damage occurring in areas under
mechanical stress may lead to an inflammatory response
infiltrated by macrophages and T cells and lymphocytic
infiltration, leading to myofibroblasts and preosteoblasts
producing bone morphogenetic proteins.®> Transforming
growth factor betal (TGF-B1) is a double-acting factor that
is abundant in bone and promotes bone formation while
preventing bone destruction.?” TGF-B1, released during the
destructive activity of osteoclasts, can push bone cells into
programmed cell death (apoptosis), contributing to a
decrease in bone mass and, consequently, to the
development of osteoporosis.?”’ At the same time, TGF-B1
plays a critical role in the differentiation of valvular
interstitial cells into the osteoblast phenotype. This may
signal the beginning of the valve calcification process.?®
While TGF-B1, which plays an important regulatory role on

the differentiation potential of mesenchymal cells,

promotes cell proliferation at low concentrations with its
concentration-dependent bimodal effect, these effects are
not observed at high concentrations.?® In this context, the
effects of TGF-B1 on both bone tissue and valvular cells
suggest that it is an important factor in calcification
processes. Arici A et al. In a study conducted by et al., it was
found that TGF-B1 serum levels in osteoporotic
postmenopausal women were higher than in non-
osteoporotic women.? We thought that this might be one
of the possible reasons for the higher incidence of MVC in
postmenopausal women. According to another hypothesis,
Fetuin-A is a calcium-binding protein found in plasma both
in free form and in complex with matrix gla protein (MGP).
Fetuin-A, which plays an important role in the inhibition of
vascular calcification, prevents calcium accumulation in
vascular tissues by binding calcium ions and calcium
crystals in the circulation.® Recent studies have shown that
there is a connection between low serum fetuin-A levels
and aortic valve calcification.3'*? Studies revealing the
relationship between postmenopausal osteoporosis and
fetuin-A deficiency have revealed findings that, when
evaluated in terms of bone mineralization, it can be used as
a biochemical parameter in the diagnosis and treatment of

postmenopausal osteoporosis.®

Vitamin D, a recognized element, also beneficially
influences calcium metabolism and bone density.3* Vitamin
D mitigates myocardial ischemia-reperfusion injury and
reactive oxygen species, while exerting beneficial effects on
inflammation and thrombosis.>**¢ Moreover, reduced levels
of 25(0OH)D facilitate  atherosclerosis, persistent
inflammation, endothelial impairment, and arterial
calcification.” Various studies demonstrate the impact of
vitamin D insufficiency on the inflammatory process, a
mechanism contributing to atherosclerosis.>*3® Our findings
revealed that vitamin D levels were markedly deficient in
the patient cohort exhibiting valve calcification. We thought
that low vitamin D levels might influence the inflammation

process in the valves through a similar mechanism.

We assume that osteoporosis will increase much more,
especially with longer life spans, and that it will also be
effective in increasing the prevalence of calcific heart valve
diseases. For this reason, we think that women who have
gone through menopause should have BMD measured at
regular intervals, which is a simple and inexpensive

method, and taking early precautions against possible
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osteoporosis would be beneficial in preventing possible

calcific valve diseases.

Limitations of our study; It is cross-sectional, the number of

patients is small, and estrogen levels are not measured.

CONCLUSION

In conclusion, we found that in postmenopausal women,
low BMD has an independent and negative impact on CVH.
We reasoned that there may be a common
pathophysiological mechanism for low BMD and CVH. We
concluded that postmenopausal women with osteopenia or
osteoporosis should be warned and guided for the early

diagnosis of CVH.
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OzZer

AMAC: Bu calisma, hastalarin demografik ve klinik ozelliklerinin idrar kagirma tedavi sonuclarina olan etkisini inceleyerek,
iyilesme algisini etkileyen temel faktérleri belirlemeyi amaglamaktadir.

GEREC VE YONTEM: Bir iiciincii basamak saglik merkezinde stres iriner inkontinans (SUJ) tedavisi géren 251 hastanin kayitlari
retrospektif olarak incelendi. Hastalarin yas, viicut kitle indeksi (VKI), dogum sayisi ve egitim diizeyi gibi ézellikleri, tedavi
sonuclariyla iliskili olarak Hasta Kiiresel lyilesme lzlenimi (HKIi) skorlari iizerinden analiz edildi. Bu degiskenler ile HKIi skorlari
arasindaki olasi iliskiler, Spearman korelasyon yéntemi ile degerlendirildi.

BULGULAR: Analiz, yas ve VKI gibi demografik faktérlerin HKIi skorlariyla anlamli bir iliski gostermedigini ortaya koyarak, yaygin
olarak kabul edilen bu o6zelliklerin hasta memnuniyeti (izerindeki etkisini sorgulamaktadir. Yiiksek egitim veya dogum sayisinin
tedavi sonuglariyla dogrudan iliskili olmadigi gézlenmistir.

SONUC: Bu calisma, idrar kagirma tedavisinde daha genis kapsamli, hasta odakli bir yaklasimin dnemini vurgulamaktadir.
Bulgular, lirojinekolojide hasta bildirimi sonuclarini etkileyen degiskenlerin daha fazla arastirilmasi gerektigini ve
bireysellestirilmis bakim stratejilerini gelistirme ihtiyacini ortaya koymaktadir.

Anahtar Kelimeler: idrar kacirma, hasta demografik ézellikleri, tedavi sonuglari, HKil, hasta odakli bakim

ABSTRACT

OBJECTIVE: This study investigates how patient demographics and clinical characteristics influence treatment outcomes in
urinary incontinence, aiming to identify key factors that impact patient perceptions of improvement.

MATERIALS AND METHODS: We retrospectively reviewed the records of 251 patients treated for stress urinary incontinence (SUI)
at a tertiary care center. Patient characteristics, including age, body mass index (BMl), parity, and education level, were analyzed

in relation to treatment outcomes using the Patient Global Impression of Improvement (PGI-I) scores. Statistical methods,
specifically Spearman’s correlation, were employed to examine potential associations between these variables and PGI-I scores.

RESULTS: Analysis revealed no significant correlations between traditionally emphasized demographic factors, such as age and
BMI, and PGlI-I scores, suggesting that commonly considered characteristics may not directly influence patient satisfaction with
treatment. The findings challenge assumptions that higher education or parity necessarily correlate with better or worse
treatment outcomes, pointing to a need for a broader approach to patient assessment.

CONCLUSION: This study underscores the importance of a holistic, patient-centered approach to urinary incontinence treatment,
considering a wider array of factors beyond demographic profiles. These insights call for further research to explore the complex
variables affecting patient-reported outcomes in urogynecology and to enhance individualized care strategies.

Keywords: urinary incontinence, patient demographics, treatment outcomes, pgi-i, patient-centered care

INTRODUCTION embarrassment, social withdrawal, and reduced daily

Urinary incontinence (Ul) is a prevalent condition that
affects millions globally, significantly impacting quality of
life across diverse populations. Characterized by the
involuntary loss of urine, Ul poses considerable physical,

psychological, and social challenges, often leading to

functionality (1,2). The multifactorial nature of Ul involves
various demographic and clinical factors, including age,
body mass index (BMI), parity, and educational level, all of
which have been linked to its prevalence and severity in

prior research (3,4).
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In clinical practice, age is frequently noted as a critical factor
influencing the risk of Ul, particularly stress urinary
incontinence (SUI) in postmenopausal women. Age-related
weakening of the pelvic floor muscles and hormonal
changes are known contributors to SUI, especially in older
adults (5,6). Additionally, obesity, as indicated by elevated
BMI, is a significant risk factor; the increased abdominal
pressure exerted on the bladder due to excess weight can
exacerbate urinary leakage (7). Parity, especially vaginal
deliveries, is another influential factor, as the strain on the
pelvic muscles during childbirth is associated with higher Ul

rates (8).

Despite extensive research on these factors, the exact
influence of each demographic variable on Ul treatment
outcomes remains unclear. Specifically, there is limited
understanding of how patient demographics correlate with
patient-perceived improvement, as measured by Patient
Global Impression of Improvement (PGI-1) scores (9,10). This
study aims to bridge this gap by exploring the relationship
between various demographic and clinical characteristics
and treatment outcomes, ultimately contributing to a more

patient-centered approach in managing Ul.

MATERIAL & METHODS

Study Design

This retrospective study was conducted at Istanbul Bagcilar
Training and Research Hospital and Bakirkdy Dr. Sadi
Konuk Training and Research Hospital, after receiving
approval from the Clinical Research Ethics Committee
(decision number 2023/170). The study aimed to evaluate
the effects of demographic and clinical factors on the
outcomes of surgical treatment for stress urinary

incontinence (SUI) in a cohort of female patients.

Participants

A total of 282 female patients who underwent surgery for
SUI between April 2020 and April 2022 were initially
considered. After applying the inclusion and exclusion
criteria, 251 patients were eligible for the study. Exclusion
criteria included patients with neuro-muscular diseases,
connective tissue disorders, history of radiation therapy,
long-term steroid use, non-stress incontinence, and those

with a history of previous pelvic surgeries.

Groups

Patients were classified into two groups based on the

surgical intervention received:

* Group 1: Patients who underwent only Transobturator

Tape (TOT) surgery (73 patients).

* Group 2: Patients who received TOT combined with pelvic

floor reconstruction surgery (178 patients).

Data Collection
Demographic and clinical data for each patient were

collected from hospital records. Variables included:

« Demographic Characteristics: Age, height, weight, body
mass index (BMI), parity, smoking and alcohol
consumption, marital status, menopausal status, education

level, and literacy.

* Clinical Characteristics: Information regarding the type of
incontinence, details of the surgical procedures, and the
type and degree of pelvic reconstruction (categorized as
apical, anterior, posterior, or combined repair) were

recorded.

Outcome Measures

The primary outcome measure was the Patient Global
Impression of Improvement (PGI-I) score, which assessed
patient-perceived improvement post-surgery. Objective
improvement in SUl symptoms was measured via stress
tests performed in the standing or dorsal lithotomy
position during coughing or straining at the one-year

postoperative follow-up.

Statistical Analysis

Spearman'’s correlation analysis was employed to examine
the relationships between patient demographic and clinical
characteristics (age, height, weight, BMI, parity, education
level) and the PGI-I scores. Statistical significance was set at
p < 0.05, and analyses were conducted using SPSS version

26.

This structured methodology provided a comprehensive
analysis of how various patient factors influenced
treatment outcomes in SUI, aiming to inform future patient-

centered therapeutic strategies.

RESULTS

Patient Demographic and Clinical Characteristics
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The analysis involved 251 patients who underwent surgical
intervention for stress urinary incontinence (SUI), with data
collected on various demographic and clinical

characteristics, such as age, BMI, parity, menopausal status,

Table 1. Patient Demographic and Clinical Characteristics

and type of surgical procedure. These characteristics are
summarized in Table 1, which provides a detailed profile of

the patient population.

Characteristic Mean = SD Median (Range) Total Count (n) Percentage (%)
Age (years) 52.06  9.91 50 (28-75) 251 -
Weight (kg) 76.60 + 12.57 75 (41-118) 251 .
Height (cm) 159.51 £6.32 160 (145-180) 251 -
BMI 30.15+ 5.00 29.66 (16.22-49.12) 251 -
Parity 333+£1.79 3(0-16) 251 -
Surgical Procedure Type - - - -
-TOT only - - 73 29.0
- TOT + Pelvic Reconstruction - - 178 71.0
Hysterectomy Status - - - -

- Hysterectomized - - 49 19.5
- Not Hysterectomized - - 202 80.5
Menopausal Status - - - -

- Premenopausal - - 104 41.4
- Menopausal - - 147 58.6
BMI: Body Mass Index, TOT: Transobturator Tape SD: Standard Deviation n: number

According to Table 1, the patient demographic and clinical
characteristics reflect a population with an average age of
52.06 years, where 58.6% of patients were in the
menopausal stage. In terms of surgical procedure types,
71.0% of the patients opted for a combination of
Transobturator Tape (TOT) and pelvic reconstruction,
indicating the prevalent use of combined surgical
approaches in managing stress urinary incontinence (SUI).
Table 1 provides a comprehensive overview of the primary

demographic and clinical characteristics of the study

population, including age, BMI, parity, and menopausal
status. It serves as a fundamental reference for

understanding the patient profile in this study.

Comparative Analysis of Postoperative Incontinence
Status

An analysis was conducted comparing patients who
reported postoperative incontinence against those who did
not, using variables such as age, BMI, hysterectomy status,
and type of surgical intervention. These findings are

presented in Table 2.

Table 2. Comparison of Demographic Characteristics Between Patients with and without Postoperative Incontinence

Characteristic No Incontinence (n=169)
Age (years) 51.92 £ 9.69

BMI 30.18 +4.95

Surgical Procedure Type -

- TOT only 52 (71.2%)

- TOT + Reconstruction 117 (65.7%)
Hysterectomy -

39 (79.6%)

130 (60.4%)

- Hysterectomized

- Not Hysterectomized

Incontinence (n=82) Test Statistic p-value
52.22+10.61 U=686 0.909
30.10+5.12 U=681 0.838

- x2=0.713 0.399
21 (28.8%)

61 (34.3%)

- X2=4.161 0.041
10 (20.4%)

72 (35.6%)

TOT: Transobturator Tape x?% Chi Square n: number

The comparison between patients with and without
postoperative incontinence, as shown in Table 2, highlights
that patient with a history of hysterectomy demonstrated a

reduced risk of incontinence (p=0.041). Other variables,

such as age and BMI, did not show significant differences
between groups, suggesting that factors beyond traditional
demographic indicators may play a role in postoperative

outcomes. According to Table 2, hysterectomy status
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appears to influence the presence of postoperative
incontinence, while other variables show no statistically
significant impact, providing insights into potential

predictors of surgical success.

Correlation Between Demographic Factors and
Perceived Improvement (PGI-I)

A Spearman’s correlation analysis was conducted to
determine the association between demographic
characteristics (e.g., age, BMI, and parity) and Patient Global
Impression of Improvement (PGI-l) scores, as presented in
Table 3.

Table 3 Correlation Between Patient Demographic Variables
and PGl-I Scores

and pelvic reconstruction (77.1%). However, complication
rates remained low across both groups, with minimal
differences between surgical approaches. This suggests
that while both surgeries are effective for SUI, TOT alone
may offer a marginally higher patient satisfaction rate,

though the difference is not statistically significant.

Table 4 Comparison of Characteristics Between Patients with
and without Complications

Spearman’s Correlation

Ve Coefficient (r)
Age 0.025 0.690
Weight 0.037 0.557
Height -0.050 0.431
Body Mass Index (BMI) 0.059 0.357
Parity 0.058 0.361
Education Level -0.069 0.275

No Test p-

har risti .. mplication L.
Characterist Complication Complicatio Statisti valu

The correlation analysis presented in Table 3 reveals no
significant relationships between variables like age, BMI,
and education level with the Patient Global Impression of
Improvement (PGI-I) scores, which reflect patient-reported
outcomes. These findings suggest that commonly
emphasized factors such as BMI and age may not directly
affect the perceived success of SUI treatment. As per Table
3, no significant correlations are found, indicating that
patient-perceived improvement post-treatment may not be
directly influenced by these demographic factors. This
outcome underscores the need for more individualized and

comprehensive treatment approaches in SUl management.

Postoperative Complications and Patient Outcomes

The incidence of complications was notably low, with only
2% of patients experiencing any postoperative
complications. Comparisons were made between patients
with and without complications in terms of age, BMI, parity,

and surgical type, as detailed in Table 4.

According to Table 4, the majority of patients undergoing
either type of surgical intervention reported improvement,
with a slightly higher perceived improvement rate in those

receiving TOT alone (82.3%) compared to those with TOT

¢ s (n=246) s(n=5) c e

Age (years) 51.8+9.9 53.2+10.2 U=698 0.852

BMI 30.0+5.1 31.2+5.0 U=703 0.876

Parity 33+1.7 3.5+1.8 U=672 0.763
2=

TOT Only 71 (28.9%) 2 (40.0%) )é 0.91 0.340

TOT + Pelvic

Reconstructio 175 (71.1%) 3 (60.0%)

n

DISCUSSION

This study explores the impact of patient demographics
and clinical characteristics on perceived treatment success
in urinary incontinence (Ul), focusing on stress urinary
incontinence (SUI). The findings challenge some traditional
beliefs about demographic factors and highlight the need
for a broader, more individualized approach in managing
ul.

The Role of Demographic Characteristics in Ul
Treatment Outcomes

Our results did not show a statistically significant
correlation between age, BMI, or parity with patient-
perceived improvement, as measured by Patient Global
Impression of Improvement (PGI-I) scores. Age is commonly
associated with  higher Ul risk, particularly in
postmenopausal women, due to weakening pelvic muscles
and hormonal changes that contribute to stress
incontinence [11,12]. However, our findings suggest that
while age influences Ul risk, it may not affect perceived
treatment success in SUI cases, which aligns with other
studies indicating limited influence of age on post-surgical

satisfaction [13].

BMI and parity, both well-documented risk factors for Ul,
showed no significant correlation with PGI-I scores in this
study. Although elevated BMI is associated with increased
abdominal pressure on the bladder, contributing to urinary
leakage [14], it appears not to directly influence patient
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satisfaction with surgical outcomes. Similarly, while parity
(especially vaginal delivery) is linked to Ul due to pelvic
muscle strain during childbirth, its lack of correlation with
perceived improvement in our cohort aligns with studies
questioning parity as a sole predictor of treatment

outcomes [15,16].

Impact of Education Level on Treatment Perception

The analysis revealed that education level did not
significantly impact PGI-I scores. Higher education is
generally associated with greater health awareness and
proactive healthcare engagement, which can influence
patient outcomes in other conditions [17]. However, our
results suggest that in SUI, education level does not
necessarily enhance patient satisfaction or perceived
improvement, aligning with studies indicating that
education does not always correlate with better outcomes
in chronic conditions [18]. These findings point to the need
for more targeted education that addresses realistic
expectations and postoperative care guidance for SUI

patients from diverse educational backgrounds.

Surgical Intervention Type and Patient Satisfaction

Our findings indicate a slightly higher satisfaction rate in
patients who underwent Transobturator Tape (TOT) surgery
alone compared to those who received combined TOT and
pelvic reconstruction. TOT is a minimally invasive procedure
shown to have positive patient outcomes, especially for
uncomplicated SUl cases [19]. Patients who required
combined reconstruction often presented with more
complex cases, which could explain the slight reduction in
perceived improvement, despite the overall effectiveness of

the combined approach [20,21].

Influence of Hysterectomy Status on Postoperative
Incontinence

Interestingly, hysterectomy status was a significant factor,
with patients who had undergone hysterectomy reporting
reduced postoperative incontinence rates. This finding
diverges from some earlier research that associates
hysterectomy with increased pelvic floor dysfunction;
however, it aligns with studies suggesting that in specific
cases, hysterectomy may help alleviate symptoms [22,23].
Further research is needed to clarify the role of
hysterectomy in SUl treatment outcomes, as it may

contribute differently depending on patient-specific factors.

Postoperative Complications and Patient Outcomes

The low incidence of postoperative complications (only 2%)
in our cohort reinforces the reliability of TOT procedures for
SUI treatment. Complications had minimal impact on PGI-|
scores, indicating that patients may prioritize symptom
relief over minor postoperative risks, consistent with prior
research [24]. Patients who experience slight complications
yet report improved Ul symptoms often perceive overall
positive outcomes, underlining the importance of symptom

control in patient satisfaction [25].

Implications for Clinical Practice and Research

The lack of significant correlation between traditional
demographic predictors and treatment outcomes suggests
that personalized, patient-centered approaches may be
more effective in SUl management. Clinicians are
encouraged to adopt a holistic assessment approach that
considers not only demographic factors but also lifestyle
and psychological factors that could impact long-term
treatment satisfaction [26,27]. Future studies should
investigate these less traditional factors, including
psychological well-being, lifestyle behaviors, and social
support, which may enhance our understanding of patient

satisfaction in Ul treatment.

CONCLUSION

This study contributes valuable insights to Ul management,
indicating that demographic characteristics alone may not
predict treatment success. The results underscore the
importance of individualized treatment plans in SUI,
emphasizing patient-centered approaches that integrate a
wider array of factors. Continued research exploring the
interplay of social, psychological, and physiological factors
in Ul treatment outcomes will be essential to advancing

personalized care strategies.
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Osteoporoz Konusunda Tiirkiye'de Yapilan Lisansiistii Tezlerin
incelenmesi

Review of Postgraduate Theses on Osteoporosis Conducted in Turkiye

Asli Keles Onal! “*', Ahmet Kantar? =" Arda Aydin?

1 Fiziksel Tip Rehabilitasyon Klinigi, Usak Egitim Arastirma Hastanesi, Usak/Turkiye
2 Usak Egitim Arastirma Hastanesi, Usak/Turkiye

OzZer

AMAC: Bu ¢alismanin amaci Tiirkiye' de osteoporoz konusunda yapilan lisansistii tezleri tematik ve metodolojik acidan
incelenmesidir.

GEREC VE YONTEM: Incelenen tezler YOK tez internet sitesi arama béliimiine ‘osteoporoz’ yazilarak bulunmustur. Tez basliginda
“osteoporoz” kelimesi gegen tiim lisansiistii tezler listelenmistir ve iki arastirmaci tarafindan detayli olarak analiz edilmistir.
Dokuman incelemesi yéntemiyle tezler arastirilmis olup bu sebeple etik kurul onayi alinmamistir.

BULGULAR: Mart 2024 yilina kadar yapilmis olan toplam 420 osteoporozla ilgili tez degerlendirmeye alinmigstir. incelenen
tezlerin %74,8 tipta uzmanlik, %14,3 yiiksek lisans, %8,6 doktora, %2,4 dis hekimliginde uzmanlik amagli yapilmistir. Tezlerin
%79,5 inin tamamina erisilebildigi goriiliirken %20,5’inin sadece oOzetine ulasilabilmektedir. Tezlerin %97,9'unun devlet
tniversitelerinde, %2,1’inin vakif liniversitelerinde yapildigi goriilmektedir. Tezlerin planlandigi boliim olarak dederlendirme
yapildiginda ilk siray1 %29’luk bir oranla fiziksel tip ve rehabilitasyon béliimii alirken ikinci siray! dahiliye liglincii sirayi ise aile
hekimligi boliimi bulunmaktadir.

SONUC: Tezlerin %29'unun fiziksel tip ve rehabilitasyon béliimiince yapildigi, ¢alismalarin ¢ogunun kesitsel olarak planlandigi
goriilmektedir. Tezlerin konulari arasinda ise en az egzersizin arastirildigi gérilmuistiir.

Anahtar Kelimeler: osteoporoz, tez, fiziksel tip ve rehabilitasyon

ABSTRACT

OBJECTIVE: The aim of this study is to examine the postgraduate theses on osteoporosis in Turkey from a thematic and
methodological perspective.

MATERIALS AND METHODS: The theses examined were found by typing “osteoporosis” in the search section of the YOK thesis
website. All postgraduate theses with the word “osteoporosis” in the thesis title were listed and analyzed in detail by two
researchers. The theses were searched using the document review method and therefore, ethics committee approval was not
obtained.

RESULTS: A total of 420 theses on osteoporosis conducted until March 2024 were evaluated. Of the theses examined, 74.8% were
for medical specialization, 14.3% for master's degree, 8.6% for doctorate degree, and 2.4% for dentistry specialization. While it
was seen that 79.5% of the theses could be accessed in full, only the abstracts of 20.5% could be accessed. It was seen that
97.9% of the theses were conducted in state universities and 2.1% in foundation universities. When the departments where theses
were planned were evaluated, the first place was taken by the physical medicine and rehabilitation department with a rate of
29%, while the second place was taken by the internal medicine department and the third place was taken by the family medicine
department.

CONCLUSION: It was seen that 29% of the theses were made by the physical medicine and rehabilitation department and most of
the studies were planned cross-sectionally. Among the theses, it was seen that exercise was the least researched.

Keywords: osteoporosis, thesis, physical medicine and rehabilitation

GiRiS birlikte %16 ile %68 arasinda degisiklik géstermektedir (1,
Osteoporoz, kemik kirilganligini artirarak, kemik gucinin 2). Osteoporoz ve kirk uzun zamandir postmenopozal
azalmasiyla karakterize bir iskelet rahatsizligidir ve yasam yastaki kadinlarla iliskilendirilmis olsa da kirik insidansi
strelerindeki artigla dunya capinda saglik hizmetleri icin nifusumuzun  yaslanmasi  nedeniyle giderek artis
giderek artan bir ylk haline gelmektedir. Osteoporozun gostermektedir (3). Osteoporoz gelistirme olasiligl su anda

sikhigr farkl Glke ve farkli yas gruplarina goére degismekle
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Kuzey Amerika ve Avrupa'da en ylUksek oranda olsa da
Ulkelerdeki nGfusun yasam suresi artmaya devam ettikce
gelismekte olan Ulkelerde de artis gosterecektir (4). Amerika
Birlesik Devletleri’nde osteoporotik kiriklarin gértlme sikligi
yillik 1,5 milyonun Uzerine g¢ikmaktadir (5). Osteoporotik
kiriklarin en yikicisi oldugu bilinen kalga kiriklarinin 2050
yilina kadar 6 milyona ulasilacagl tahmin edilmektedir (6).
50 yas ve Uzeri bir yetiskinde meydana gelen herhangi bir
yeni kirik, 6zellikle kingi takip eden ilk yilda sonraki kiriklar
icin artmis risk faktért anlamina gelir (7). Kalga kiriklari
Ozellikle yasli populasyon i¢in dnemli morbidite ve mortalite
nedenini olusturmaktadir. Ozellikle, her 5 kisiden 1'i kal¢a
kingindan sonraki ilk yil icinde 6lebilmekte, buna karsin
neredeyse Ugte biri hastaneden taburcu olduktan sonra
bakim evine yerlestiriimek zorunda kalmaktadir (8).
Osteoporoz yalnizca mortalite sebebi degil, hastalarda
olusan vertebra kirngr omurganin biyomekanigini bozarak
ciddi sirt agrilarina ve boy kisalmalarina kifoza neden olarak

ciddi morbidite nedeni olabilmektedir (9).

Osteoporoz denilince ilk olarak postmenopozal osteoporoz
akla gelmektedir. Ancak beklenen yasam surelerindeki artis
ve bilimdeki gelismeler dogrultusunda pek ¢ok endokrin,
gastrointestinal, romatizmal hastaliklara bagl sekonder
osteoporoz da gelisebilmektedir. Glukokortikoidler basta
olmak Uzere, antikonvilzanlardan, proton pompa
inhibitorlerine  pek c¢ok ilagc osteoporoza neden
olabilmektedir (10).

Tedavi edilmeyen osteoporoz, genellikle sakatlik ve erken
olimle sonuglanan tekrarlayan kiriklarin kisir dongustne
yol acabilir. Uygun hastalarda, etkili kirk onleyici ilaglarla
tedavi kiriklart énler ve sonuclari iyilestirir. Birincil bakim
saglayicilari ve tip uzmanlan, kiriklari tespit edebilen ve
kanitlanmis osteoporoz mudahalelerini baslatabilen kritik
bekgcilerdir. Osteoporoz tespiti, tanisi ve tedavisi tim
yetiskin saglk hizmetleri ortamlarinda rutin uygulama

olmalidir.

Osteoporozun gelisimini azaltmak igin yeterli beslenme
onlemleri, gerekli egzersizler ve hastaligin erken tanisi
morbidite ve mortaliteyi azaltmak i¢in 6nem tasimaktadir.
Bu baglamda yapilacak olan arastirma ve tezler hastaligin
gelisimini azaltmak igin Uzerinde dusUnulmesi gereken

calismalardir.

Osteoporoz alaninda yayinlanan makale ve tezlerin
incelenmesi ile konuda yapilan calismalarin kapsami, gicli

ve zayIf yanlari belirlenmekte; gelecekte ne tir ¢alismalara

ihtiyac duyulabilecegi konusunda ongoride
bulunulabilmektedir. Ancak tlkemizde bu konuda yapilan
calismalari inceleyen yayin bulunsa da (11) lisansustu tezleri

inceleyen herhangi bir akademik calisma bulunmamaktadir.

GEREC-YONTEM

Arastirmanin  Modeli Turkiye’de yapilmis, osteoporoz
konusunu ele alan, lisansustu tezlerin degerlendirilmesinin
planlandigl bu calisma betimsel nitelikte bir calismadir.
incelenen tezler YOK tez internet sitesi arama bélimiine
‘osteoporoz’  yazilarak bulunmustur. Tez bashginda
“osteoporoz” kelimesi gecen tum lisansUstl tezler
listelenmistir ve iki arastirmaci tarafindan detayli olarak
analiz edilmistir. Mart 2024 yilina kadar yapilmis olan 420
tez incelenmistir. Dokuman incelemesi yontemiyle tezler

arastirilmis olup bu sebeple etik kurul onayr alinmamistir.

istatistiksel Analiz:

Arastirmada veri toplama yontemi olarak, kaynaklari bulma,
inceleme, not alma ve degerlendirme islemlerini kapsayan
dokiiman inceleme ydntemi kullanilimistir. Dokuman
incelemesinde, ilk olarak anahtar s6zcuk olarak ‘osteoporoz’
belirlenmis ve YOK tez veri tabanina bu kelime yazilarak
arama yapllmis ve veri toplanmasi saglanmistir.
Arastirmada incelenen tezler daha oOnceden belirlenen
semalara gore detaylandinimis ve ylzde ve frekans
olusturacak sekilde betimleyici istatistiksel yontemler
kullaniimistir. Sayisal degiskenler icin tanimlayici istatistikler
aritmetik ortalamaz standart sapma ve ortanca (minimum-

maksimum) olarak ifade edildi.

BULGULAR

Mart 2024 yilina kadar yapilmis olan toplam 420
osteoporozla ilgili tez degerlendirmeye alinmistir. incelenen
tezlerin %74,8 tipta uzmanlik, %14,3 ylksek lisans, %8,6
doktora, %2,4 dis hekimliginde uzmanlk amagh yapilmistir.
Tezlerin %79,5 inin tamamina erisilebildigi gorulirken
%20,5'inin  sadece Ozetine ulasilabilmektedir. Tezlerin
planlanma yillari incelenmis olup grafik birde dagihmi

gosterilmis.

Tezlerin %97,9'unun devlet Universitelerinde, %2,1'inin vakif
Universitelerinde  yapildigi  gorUlmektedir.  Tezlerin
planlandigi boélim olarak degerlendirme yapildiginda ilk
sirayl %29luk bir oranla fiziksel tip ve rehabilitasyon

bélumu alirken ikinci sirayl dahiliye Uglncl sirayi ise aile
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hekimligi boélimi almakta olup daha derinlemesine incelemesi grafik ikide belirtilmistir.

Grafik 1:Tezlerin yillara gore dagilimi
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Grafik 2:Tezlerin bolimlere gore dagilimi

5,20%

Tez danismanin %58,3 oraninda profesér doktor, %23,3
dogent doktor, %16,4 yardimc dogent doktor oldugu
gorulmustur. Yapilan tezlerin dizayni incelenecek olursa
%53,3 Kklinik, %39,3 laboratuvar %6,9 hayvan %0,5 bitki
olarak planlandigl géralmusttr. Calismanin planlanma sekli
dUsunuldugunde en sik kesitsel olarak planlandigi gérulmus

olup detayli degerlendirmesi grafik Ucte gosterilmistir.

Yapilan tezlerin konusuna bakilacak olursa %37,6 hastalikla
iliskili faktorler, %30,4 tedavisi, %20,7 osteoporoz tanisi,

%10,8 farkindalik diizeyi ve 6nlenmesi olmustur.

3'50%/ ‘
6,20%

= Fiziksel tip ve rehabilitasyon
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= Aile hekimligi
Kadin dogum
= Biyokimya
= Radyoloji

m Diger branslar

incelenen  osteoporoz  tiriine  bakarsak en sk
postmenopozal osteoporoz incelenmistir ve daha detayl

inceleme grafik dortte belirtilmistir.

Orneklem gruplarinin cinsiyeti degerlendirildiginde %56,1
oraninda kadin cinsiyet, %38,8 oraninda kadin-erkek birlikte
incelendigi  gortlmektedir. incelenen tezlerdeki yas
araliklarina bakildiginda ortalama yasin 53(min-max:4-81)
oldugu saptanmistir. Orneklem biyUkliginin ise 132 (min-
maks:3-1240) oldugu gorilmastir. Prospektif calismalar

icin tim tezlerin 9 ay (min-max:0,2-52) ay takip suresinin
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oldugu gozlemlenmistir.  Orneklem gruplarina yapilan diyet ve digerleri oldugu gérulmustur.
islemlere bakildiginda %31,4 tedavi, %6,5 egzersiz, %62,1

Grafik 3:Tezlerin planlanma yontemi
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Grafik 4:Tezlerde incelenen osteoporoz tipi
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Grafik 5:Tezlerin planlandigi fakulteler
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Tezlerin yapildigi fakulteler incelenecek olursa en sik tip
fakultesinin arastirma yaptigl gortlmis olup detayl

inceleme grafik beste belirtilmistir.

TARTISMA

Osteoporoz konusunda Turkiye'de yapilan lisansusti
tezlerin incelenmesi amaciyla yapilan ¢alismada 1985 -2024
yillari arasinda yapilan 420 tez incelenmis olup tezlerin
2016-2020 yillan arasinda artis gosterdigi gorulmustar.
Calismalarin  ¢ogunun tipta uzmanlik tezi ve devlet
Universitesinde yapildigl saptanmistir. En sik tez planlamasi
yapan brans ise fiziksel tip ve rehabilitasyon bélumudur.
Calismalar en sik klinik ve kesitsel olarak planlanmistir.
Konuyla ilgili daha ¢ok hastalikla iliskili faktorler ve tedavisi
Uzerinde tez planlanmasinin  yapildigi  goéridlmastur.
Hastaligin degistirilebilir ve degistirilemez risk faktorleri
olan (12) bir hastalik oldugu dusunuldugiunde, hastaligin
Onlenmesi amaciyla planlanan %0,5 oranindaki tez
planlamasinin olduk¢a az oldugu kanaatine varilmistir.
GUnUmuzan problemi olan kardiyovaskller hastaliklar
diyabet metabolik sendrom gibi pek c¢ok hastalikta
egzersizin 6nemi bilinmektedir. Osteoporozun 6nlenmesi,
dismelerin 6nlne gegilmesi konusunda egzersizin 6nemini
vurgulayan pek ¢ok yayin da bulunmaktadir (13, 14). Yine
metabolik bir hastalik olan osteoporoz ile egzersiz alaninda
yapilan tezlerin %6,5 oraninda dusuk oldugu saptanmistir.
Bu alanda yapilacak tezlerin hastaligin dnlenmesi, hastaligin
morbiditelerinden korunulmasi konusunda oldukca faydali

olacagl dusunulmustir.

Beklenen yasam surelerinin artmasi ve buna bagl olarak
polifarmasideki artis (15) disme risklerindeki artisa neden
olabilmektedir. Planlanan tezlerin en sik postmenopozal
osteoporoz ve kadin cinsiyette yapildigi gérulmastar. Her iki
cinsiyette de bu risklerin arttigi dustunuldiginde erkek
cinsiyet ve ilaca bagli osteoporoz gibi postmenopozal
osteoporoz disindaki osteoporoz alaninda yapilacak daha
fazla tez calismalarina ihtiya¢ duyulmasi ¢ok da sasirtici

olmayacaktir.

SONUG

Tezlerin %29'unun fiziksel tip ve rehabilitasyon bélimiince
yapildigl, calismalarin ¢ogunun kesitsel olarak planlandigi
gorulmektedir. Tezlerin konular arasinda ise en az

egzersizin arastirildigl géralmastar.
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Radyoterapinin Metastatik Meme Kanseri Hiicrelerindeki Mitokondri
lligkili Yolaklar Uzerine Etkisi

The Effect of Radiotherapy on Mitochondria-Related Pathways in Metastatic Breast Cancer Cells

Aynur Karadag Gurel !

1 Tibbi Biyoloji Anabilim Dali, Usak Universitesi Tip Fakiiltesi, Usak/Turkiye

Ozer

AMAC: Radyoterapi, meme kanserinin tedavisinde onemli bir yontemdir; ancak metastatik ve metastatik olmayan meme kanseri
hiicrelerinde mitokondri iliskili yolaklar lizerindeki etkileri tam olarak anlasilamamistir. Bu ¢alismada, radyoterapinin mitokondri
fonksiyonu ve iliskili sinyal yolaklari lizerindeki etkilerini, kanser hticrelerinin hayatta kalma, apoptoz ve metastatik ilerlemedeki
rolleri incelenmistir.

GEREC VE YONTEM: MCF-7 ve MDA-MB-231 metastatik meme kanseri hiicre serileri kullanilan GEO veri tabanindan meme
kanseri verilerine ait GSE210306 erisim numarasina sahip ekspresyon verisi kullanilmistir. Farkli sekilde ifade edilen genleri (DEG)
bulmak igin GEOZR ile analiz edildi. DEG’ler icin GO ve KEGG zenginlestirme analizleri gerceklestirilmistir. Cytoscape yazilimiyla
bir protein-protein etkilesimi (PPl) agi olusturuldu ve radyo terapi sonrasi etkilenen mitokondri iliskili dnemli genler MitoCarta ile
belirlendi.

BULGULAR: GEOZR ile analiz sonucunda adjP <0.05 ve log2FC21 veya <1 olan DEG ler secildi. Orneklerin karsilastiriimasi MCF 7
WT vs MDA MB 231 WT ve MCF 7 RR vs MDA MB 231 RR olarak gerceklestirildi. MCF 7 WT vs MDA MB 231 WT grubunda ifadesi
azalan 759 gen 655 ifadesi artan gen bulunmustur. MCF 7 RR vs MDA MB 231 RR karsilastirlmasinda 693 ifadesi artan 1084
ifadesi azalan gen bulunmustur. Daha sonra bu genler 1140 mitokondriyle iliskili gen listesi ile karsilastirilmis ve ortak gen
sayilani sekilde gosterilmistir.

SONUC: Bu ¢alismanin sonuglari, ortaya ¢ikan yolak ve genlerin radyoterapi sonrasi metastatik hiicrelerde etkinligini ve
mitokondri lizerinden degisen yolaklarin onemli bir rolii olabilecegini gostermistir. Bu mekanizmalarin anlasilmasi, ozellikle
agresif ve metastatik meme kanseri alt tiplerinde radyoterapinin etkinligini artirmaya yénelik hedefe ydnelik miidahaleler icin
yeni yollar agabilir.

Anahtar Kelimeler: meme kanseri, mitokondri, biyoinformatik analiz, GEO, metastaz

ABSTRACT

OBJECTIVE: Radiotherapy is a crucial treatment method for breast cancer; however, its effects on mitochondria-related pathways
in metastatic and non-metastatic breast cancer cells remain insufficiently understood. This study aims to investigate the effects of
radiotherapy on mitochondrial function and associated signaling pathways, focusing on their roles in cancer cell survival,
apoptosis, and metastatic progression.

MATERIALS AND METHODS: Expression data with accession number GSE210306 from the GEO database related to breast cancer
was used, incorporating the MCF-7 and MDA-MB-231 metastatic breast cancer cell lines. Differentially expressed genes (DEGs)
were identified using GEOZR. GO and KEGG enrichment analyses were performed on the DEGs. A protein-protein interaction (PPI)
network was constructed using Cytoscape software, and mitochondria-related key genes affected by radiotherapy were identified.

RESULTS: GEOZR analysis identified DEGs with an adjP-value <0.05 and log2FC 21 or <1. Comparisons included MCF-7 WT vs.
MDA-MB-231 WT and MCF-7 RR vs. MDA-MB-231 RR. In the MCF-7 WT vs. MDA-MB-231 WT group, 759 downregulated and 655
upregulated genes were identified. For the MCF-7 RR vs. MDA-MB-231 RR comparison, 693 upregulated and 1,084 downregulated
genes were found. These genes were cross-referenced with a list of 1,140 mitochondria-related genes, and the shared genes were
illustrated.

CONCLUSION: The findings of this study highlight the effectiveness of the identified pathways and genes in metastatic cells
following radiotherapy and suggest that mitochondria-related altered pathways may play a significant role. Understanding these
mechanisms could pave the way for novel targeted interventions to enhance radiotherapy efficacy, especially in aggressive and
metastatic breast cancer subtypes

Keywords: breast cancer, mitochondria, bioinformatics analysis, GEO, metastasis
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GIRI

Kadlilarda yaygin bir kétl huylu timér olan meme kanseri
(MK), dnemli bir kuresel saglik sorununu temsil etmektedir.
istatistikler, her yil yaklasik 2,3 milyon yeni MK vakasinin
bildirildigini ve toplam kanser teshislerinin %11,7'sini
olusturdugunu géstermektedir. Meme kanseriyle iliskili yillik
6lim orani 700.000'e yaklasmakta ve kansere bagh tim
Slumlerin %6,9'unu olusturmaktadir (1) MK, genetik, cevre
ve yasam tarzi gibi faktorlerin bir kombinasyonundan
etkilenen karmasik ve ok yonli bir surectir. Ayrica, son
yillarda tumor gelisimi ile timorlerdeki anormal enerji
metabolizmasi arasinda gugli  bir baglanti  oldugunu
gosteren giderek artan bir arastirma grubu olmustur. 2011
yilinda Weinberg ve arkadaslari, timor hucrelerindeki
anormal enerji metabolizmasi da dahil olmak Uzere
kanserin on ayirt edici 6zelligini 6nermistir (2). Tumor
hicrelerinin aerobik kosullar altinda bile artmis glikoliz
oranlariyla karakterize edilen benzersiz bir fenotip
sergiledigi ve bu metabolik davranis, bircok kanser tipinde
dogrulanmistir  (3,4). Tumér hucreleri, glikoz  kithgi
oldugunda enerji icin aerobik glikolizden OXPHOS'a
gecebildikleri icin buyime icin mitokondriyal oksidatif
fosforilasyona  (OXPHOS)  givenirler  (5).  Okaryotik
hicrelerin  temel glc merkezleri olan mitokondriler,
metabolizma, blyume, farklilasma ve apoptozu kapsayan
cok sayida hicresel stirecte dnemli bir rol oynar (6 ). Ortaya
¢ikan kanitlar, mitokondriyal islev bozuklugunun kanser
baslangicinda ve ilerlemesinde 6nemli bir rol oynadigini
glclu  bir sekilde gostermektedir. Mitokondriyal DNA
anormallikleri ve mitokondriyal ribozomlardaki kusurlar
dahil olmak Uzere bir dizi faktér, OXPHOS surecini bozabilir
ve solunum zincirinin islevini tehlikeye atabilir. Bozulma,
ATP sentezinin eksikligine, yutksek kalsiyum salinimina,
reaktif  oksijen  tdrlerinin  (ROS) asirt  Uretimine,
mitokondriyal katlanmamis protein yanitinin tetiklenmesine
ve kanser tesviki veya inhibisyonuyla ilgili birden fazla gen
ve sinyal yolunun degismesine yol acar (7,8). Bozulmus
mitokondriyal fonksiyon ilaclara karsi direng ve kanser kok
hicrelerinin hayatta kalmasiyla baglantilidir (9).

Son arastirmalar giderek artan bir sekilde mitokondriyal
iliskili genlerin  (MRG'ler) MK baglamindaki islevine
odaklanmistir (10,11). Bununla birlikte, bu arastirmalar
MRG'lerin MK'daki metastaz ve prognozla iliskileri olmak
Uzere, MK'daki mitokondrilerin  karmasik  biyolojik
mekanizmalarini kapsamli bir sekilde ¢6zmek icin daha fazla

arastirma yapilmasinin gerekliligini de vurgulamaktadir. Bu

genler, tedavi yanitinin éngérilmesinde ve radyoterapi ile
kombine  edilebilecek  hedefe  yonelik  tedavilerin
gelistirilmesinde biyobelirte¢ olarak énemli bir potansiyele
sahiptir (12-14).

Bu calismada, meme kanserinde tedavi mudahalesinin
etkinligini, metastazini ve prognozunu tahmin etmek igin
mitokondriyal fonksiyonla iliskili mitokondri iligkili genler
cikarilmistir. Meme kanserinde bu genlerin arastiriimasi
sadece invazivliginin anlasiimasini da degil ayni zamanda
erken meme kanseri icin daha kisisellestirilmis ve kesin
tedavi stratejilerinin formule edilmesine de yardima
alacaktir. Radyoterapinin metastatik (MDA-MB-231) ve
metastatik olmayan (MCF-7) meme kanseri hicrelerindeki
mitokondri ile iliskili genlerin ekspresyonunda ne gibi

farklliklar yarattigini belirlemektir.

GEREG VE YONTEM

Veri Toplama ve Farkli Gen ifadesi Analizi

Gen ifadesi veri kimeleri Gen ifade Omnibus'unda (
https://www.ncbi.nlm.nih.gov/geo/) (1) birincil meme
kanseri, (2) meme kanseri radyoterapisi ve (3) tekrarlayan
meme kanseri ile ilgili ¢esitli anahtar kelimeler kullanilarak
bagimsiz olarak arandi. GSE210306 veri seti uygun sartalr
saglayan ve dort Radyodirencli (RR) ve dort radyodirengsiz
(WT) 6rnek icermektedir. Her veri seti, farkli sekilde ifade
edilen genleri (DEG'ler) belirlemek icin GEO2R yazilimi
kullanildi. Her veri setindeki DEG'ler, adj p < 0,05 ile log
katlama degisikligi >1'ye gore secildi. DAVID yazilimi ile GO
ve KEGG yolaklari karsilastirildi. Meme kanserinde hub
genlerin ekspresyonunu agiklamak icin bir TNM Plot analizi

(https://tnmplot.com/analysis/) gerceklestirildi.

Veri Setinde Kullanilan Hiicre Hatlari ve Deneysel Kosullari

insan meme kanseri hiicre hatti MCF-7 ve MDA-MB-231
hicre hatlar kullanilmistir. MCF-7, MCF-7RR, MDA-MB-231
ve MDA-MB-231RR hticre hatlar rutin olarak %10 fetal sigir
serumu ve penisilin ve streptomisin eklenmis Dulbecco
Modified Eagle Medium'da (DMEM) (Gibco) 37 °C'de %5 CO2
atmosferinde kultirlenmis ve Radyasyona Direngli Meme
Kanseri Hucrelerinin Olusturulmasi icin Kisaca, WT ve RR
hacreleri T-25 siselerine ekildi ve 6ldurict bir doz olarak 4

Gy iyonlastirici radyasyonla isinlanmistir.

Mitokondriyal iIi;kiIi DEG'lerin (MitoDEG'ler) Tanimlanmasi

MitoCarta 3.0 veri tabanindan (http://www.broadinstitute.

org/mitocarta) toplam 1140 mitokondriyle iliskili gen elde
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edildi. MitoDEG'ler, her veri setinden ilgi duyulan DEG'lerin
mitokondriyle iliskili genlerle ¢aprazlanmasiyla tarandi ve
sonuclar molbiotool ile
(https://molbiotools.com/listcompare) Venn diyagramlari

gorsellestirildi.
Protein-protein etkilesimlerinin analizi (PPI)

PPI aglari, MitoDEG'lere dayali olarak STRING veritabani
(https://string-db.org/)  kullanilarak  olusturuldu.  Hub-

MitoDEG'ler, Cytoscape yazilimi (surim 3.8.1) tarafindan

uygulanan CytoHubba (https://apps.cytoscape.org/apps/

cytohubba) ve MCODE (https://apps.cytoscape.org/apps/

mcode) eklentileri araciiglyla segildi. Ozellikle, MCODE
eklentisi araciligiyla taranan protein etkilesim alt aglari icin,
tarama surecinin parametre ayarlari Derece Kesme: 2,
Maksimum Derinlik: 100, K-Cekirdek:2 ve DUgum Puani
Kesme: 0,2'yi iceriyordu. Daha sonra, CytoHubba eklentisi,
PPI agi icinde Matthews korelasyon katsayisi 260 olan hub
genlerini se¢mek icin uygulandi. Sonuglar birlestirilerek, ilk
on hub-Mito-DEG secildi.

BULGULAR

ifadesi Degisen Genlerin Analizi

Orneklerin karsilastirilmasi MCF 7 WT vs MDA MB 231 WT
ve MCF 7 RR vs MDA MB 231 RR olarak gerceklestirildi. MCF
7 WT vs MDA MB 231 WT grubunda ifadesi azalan 759 gen
655 ifadesi artan gen bulunmustur. MCF 7 RR vs MDA MB
231 RR karsilastiriimasinda 693 ifadesi artan 1084 ifadesi
azalan gen bulunmustur. Daha sonra bu genler 1140
mitokondriyle iliskili gen listesi ile karsilastiriimis ve ortak

gen sayilari sekilde gosterilmistir (Sekil 1).

Farkh Olarak ifade Edilen Genlerin Fonksiyonel

Zenginlestirme Analizi

DEG'lerin  biyolojik 6zelliklerini belirlemek icin, David
cevrimici araglarini kullanarak 1084 ifadesi azalan ve 693
ifadesi artan DEG Uzerinde GO zenginlestirme analizi
gerceklestirdi. En az 10 genin kumelendigi biyolojik
siirecler p<0,05'e gére tarandi. Onemli zenginlesmeler
biyolojik  surecinin  esas olarak kromatin yeniden
modellenme, sinyal iletimi, hiicre bolinmesi, ATP aktivitesi
ve protein kinaz aktivitesi ile iliskili oldugunu gosterdi. KEGG
yolak analizinde ise kanser yolaginda, PI3K-Akt sinyal
yolaginda, Fokal adezyonda, MAPK sinyal yolag ve
metabolik yolakta toplandigini géstermistir. Tablo 1 ve 2’ de
GO ve KEGG yolaklari ayrintili gésterilmistir.

Sekil 1. Gen ifadesi degisen gen sayilari ve volkano plot gériintiileri (Mavi noktalar azalmis ifadeyi-kirmizi noktalar artmis ifadeyi temsil

etmektedir)
GSE210306: MCF-7 vs MDA-MB-231
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Tablo 1. ifadesi artan ve azalan genlerin gen ontolojileri

Kategori Term Gen Sayisi

ifadesi azalan genlerin gen ontolojileri

G0:0006338~chromatin remodeling 64

G0:0035556~intracellular signal transduction 36

G0:0051301~cell division 31

G0:0006468~protein phosphorylation 24

G0:0007264~small GTPase-mediated signal transduction 17

G0:0007596~blood coagulation 13

GOTERM_BP_DIRECT

G0:0030509~BMP signaling pathway 12

G0:0051056~regulation of small GTPase mediated signal transduction 12

G0:0032731~positive regulation of interleukin-1 beta production 11

G0:0032755~positive regulation of interleukin-6 production 11

G0:0001837~epithelial to mesenchymal transition 10

G0:0001570~vasculogenesis 10
GO0:0005576~extracellular region 123
GOTERM_CC_DIRECT GO0:0005615~extracellular space 113
G0:0046872~metal ion binding 171

G0:0005524~ATP binding 97

G0:0004672~protein kinase activity 31

G0:0004674~protein serine/threonine kinase activity 29

G0O:0005096~GTPase activator activity 26

G0:0005085~guanyl-nucleotide exchange factor activity 24

COUERMMMER IR G0:0004677~DNA-dependent protein kinase activity 21
G0:0008083~growth factor activity 16

G0:0005125~cytokine activity 16

ifadesi artan genlerin gen ontolojileri

G0:0007156~homophilic cell adhesion via plasma membrane adhesion

molecules 19
G0:0007416~synapse assembly 7
GOTERM_BP_DIRECT G0:0007399~nervous system development 21
G0:0007155~cell adhesion 24
G0:0005886~plasma membrane 191
GO:0005777~peroxisome 12
G0:0005778~peroxisomal membrane 8
G0:0005923~bicellular tight junction 12
GOTERM_CC_DIRECT G0O:0016020~membrane 175
G0:0030666~endocytic vesicle membrane 6
G0:0005509~calcium ion binding 35
GOTERM_MF _DIRECT GO:0005044~scavenger receptor activity 4
G0:0008526~phosphatidylinositol transfer activity
Tablo 2. ifadesi artan ve azalan genlerin KEGG yolaklari
KEGG Yolaklar: Gen Sayisi
ifadesi Azalan Genler
hsa05200: Kanserle iliskili yolaklar 43
hsa04151: PI3K-Akt sinyal yolaklari 38
hsa04510: Fokal adezyon 29

hsa04010: MAPK sinyal yolaklari 26
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hsa05206: Kanserde mikroRNA'lar 25
hsa05205: Kanserde proteoglikanlar 24
hsa04015: Rap1 sinyal yolu 21
hsa04621: NOD-benzeri reseptor sinyal yolu 20
hsa05130: Patojenik E. coli enfeksiyonu 20
hsa04014: Ras sinyal yolu 20
hsa04520: Adherens baglantilari 16
hsa04630: JAK-STAT sinyal yolu 16
hsa04668: TNF sinyal yolu 15
hsa04350: TGF-beta sinyal yolu 14
hsa04512: ECM-reseptor etkilesimi 13
hsa01521: EGFR tirozin kinaz inhibitéru direnci 12
ifadesi Artan Genler
hsa01100: Metabolik yolaklar 70
hsa04146: Peroksizom 9
hsa04530: Siki baglantilar (Tight junction) 13
hsa04270: Damar duz kas kasilmasi 10
hsa00230: Pirin metabolizmasi 9
hsa04015: Rap1 sinyal yolu 12

ifadesi Degisen Mitokondri iligkili Genlerin Analizi

Radyoterapiden sonra MDA MB 231 hdicrelerinde 30
mitokondri iliskili gen azalmis ve 33 genin ifadesi artmistir.
Sekil 2 de farkli ifade edilen gen sayllari ve isimleri

verilmistir. Daha Mitokondri iliski gen sayisi bulunmustur

Sekil 2. [fadesi Degisen Mitokondri iliskili Genlerin Analizi

ADHFE! Cl5orf48 CASPS CCDCI27 CCDC90B
CISDI CRYI CYP2741 DBT DIYMK EXOG FH
GLOD4 HSDL2 LIPTI MAOA MCLI METAPID
MICU3 MOCST MRPL45 MRPL47 MRPSI0 MSRB3
MTX2 PDPI! PINK! SDHC SLC25412 SLC3049

TIAM TIFB2M YBEY
MCF-7 RR vs MDA-MB 321 RR Down MITO-RG
737 33 1082

MCF-7 vs MDA-MB 321 Down

(Sekil 2). FH, IDH2, SHMT2, DBT, ALDH4A1, ALDH5A1, GOT2,
HSDL2, ACSS3 ve SDHC genleri hub mitokondri iligkili
genlerin ilk 10 tanesi olarak tanimlanmistir. Bu genlerin
daha once vyapilan c¢alismalarda normal, timodr ve
metastatik meme kanseri dokularindaki ifade seviyeleri

TNMplot ile gosterilmistir (Sekil 4).

ABAT ABCB6 ACACB ACSF3 ADCK1 AK3
ALDH4A1 ALDH5A1 BCL2 BCL2L11 CA5B
COMT COQ5 COX6C CROT DHRS1 FKBP10
FTHT GOT2 LETMD1 MLYCD MRPS21
MTHFD2 PXMP4 PYCR1 RIDA RMDN1 SHMT2
SUOX TMLHE

MCF-7 RR vs MDA-MB 321 RR Up MITO-RG

441 30 1067

MCF-7 vs MDA-MB 321 Up
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Sekil 3. Cytoscape PPl analizinin Cytohubba eklentisi ile 10 Hub-Mitokondri iliski Gen Sayisi bulunmustur A. Radyoterapiden sonra MDA
MB 231 hiicrelerinde 30 mitokondri iliskili gen azalmistir. Cytohubba Hub-Mitokondri iliski Gen Sayisi Bulunmustur B. Radyoterapiden
sonra MDA MB 231 hiicrelerinde 33 mitokondri iliskili gen ifadesi artmistir.(Kirmizidan sariya énem derecesi azalmaktadir)

PPI Etkilesim Ag1 ve Modiil Analizi

DEG'ler arasindaki iligkileri arastirmak icin, bir PPl agi kurmak UGzere STRING veritabani kullanildi. Ag, 79 digum ve 5 kenar
gosteren Cytoscape yazilimi kullanilarak gorsellestirildi. Ayrica, Cytoscape cytoHubba eklentisi hub genleri bulmak icin kullanildi.

Artan ve azalan gelnerin sekilleri ve genler sekil 3’ te gosterilmistir.
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Sekil 4. insan normal ve meme tiimérii 6rneklerinde Hub genlerin ekspresyonu. Kaplan-Meier Plotter tarafindan saglanan TNM gizimi
verileri, meme kanserinde normal, tiimor ve metastatik 6rneklerde ekspresyonunu géstermektedir
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TARTISMA

Radyasyona direng, meme kanseri tedavisinde zayif
sonuclara yol acan antitimér tedavisinin etkinligini azaltir.
Bu nedenle, meme timoéru alt tiplerinin radyodirenciyle
iliskili genleri ve biyolojik surecleri ortaya c¢ikarmak,
radyasyon tedavisinden fayda gdérmeyebilecek hastalarin
secilmesini destekleyebilir (15,16). Bu ¢alismada, daha iyi
kemoterapi yanitiyla da iliskili olan radyodirencle iliskili
mitokondriyal genleri ve yolaklar belirlenmistir. En dnemli
mitokondri ile iliskili genlere bakildigi zaman FH, IDH2,
SHMT2, DBT, ALDH4A1, ALDH5A1, GOT2, HSDL2, ACSS3 ve

SDHC genleri 6ne ¢cikmistir.

FH geni, fumarat hidrataz enzimini kodlar ve krebs

déngustunin 6nemli bir bilesenidir. Bu enzim, fumarati
malata donuUstlrerek enerji metabolizmasinda merkezi bir
rol oynar. FH gen ekspresyonunun azalmasi, meme kanseri

hicrelerinde  radyoterapinin  metabolik ve biyolojik

etkilerinin 6nemli bir gostergesi olabilir (17). Bu degisiklik

hem hicre metabolizmasini hem de tedaviye yanit

mekanizmalarini  etkileyerek klinik sonuglara katkida
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bulunur. FH geninin ekspresyon dizeyindeki degisikliklerin
mekanistik detaylarini anlamak, radyoterapi ile kombine
edilecek hedefe yonelik tedavilerin gelistiriimesine sk

tutabilir.
GOT2 (Glutamate oxaloacetate transaminase 2) geni,

mitokondriyal bir enzim olup, aspartat ve glutamat

arasindaki transaminasyon reaksiyonlarini katalize eder.
GOT2, hucrelerde enerji metabolizmasi ve amino asit
metabolizmasinda kritik bir rol oynar. Meme kanseri
hicrelerinde, 6zellikle metastatik hucrelerde, GOT2'nin
ekspresyonu genellikle artmis olabilir, cunkl kanser
hicreleri hizli enerji Gretimi ve amino asit dengesini
saglamak icin bu enzimi daha fazla kullanir (18).
Radyoterapi, kanser hticrelerinde genellikle mitokondriyal
Uretimini bozar, bu da GOT2 gibi

islevi ve eneriji

metabolizma iliskili genlerin ekspresyonunun azalmasina

yol
hicrenin mitokondriyal islevinin zayifladigini ve bu nedenle

acabilir. Radyoterapi sonrasi GOT2'nin azalmasi,

hiicresel enerji Gretiminin bozuldugunu gosterebilir.
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IDH2, mitokondride yer alan bir enzim olan izositrat
dehidrojenaz 2'i kodlar. Bu enzim, Krebs doéngusu
sirasinda izositrati a-ketoglutarata (a-KG) doéndsturirken
NADP+y1 NADPH'a indirger. Bu reaksiyon, hlcre enerji
metabolizmasi, oksidatif stres savunmasi ve epigenetik
dizenleme Uzerinde onemli etkilere sahiptir (19).
Radyoterapi sonrasi IDH2 gen ekspresyonunun artisi,
hicrelerin  oksidatif stres ve metabolik adaptasyon
mekanizmalarini harekete gecirdigini gostermektedir. Bu
artis, hem hucrelerin hayatta kalmasina yardimci olan
koruyucu bir mekanizma hem de potansiyel tedavi hedefi
olarak degerlendirilebilir. IDH2'nin rolinu daha iyi anlamak,
radyoterapinin etkinligini artiracak yeni kombinasyon

tedavilerinin gelistiriimesine yol acabilir.

SHMT2 (Serine Hydroxymethyltransferase 2), mitokondriyal
bir enzimdir ve karbon metabolizmasinda &nemli bir rol
oynar. Ozellikle serin ve glisin metabolizmasini diizenler ve
hicrelerin  DNA sentezi, epigenetik modifikasyonlar ve
redoks dengesi gibi hayati sureclerinde kullanilir (20).
Radyoterapi sonrasi SHMT2 ekspresyonunun azalmasi, DNA
tamir mekanizmalarinin  ve nukleotid biyosentezinin
zayifladigina isaret edebilir. Bu durum, hicrelerin
radyoterapi sonrasi hayatta kalmasini zorlastirabilir ¢inki
DNA hasarini onaramazlar ve bu da hucre 6limune yol

acabilir.

DBT (Dihidrolipoamid Branched-Chain Acyltransferase),
dallanmis zincirli amino asitlerin (valin, 10sin, izoldsin)
metabolizmasinda énemli bir rol oynayan bir mitokondriyal
enzimdir. DBT, dallanmis zincirli a-keto asit dehidrogenaz
kompleksinin bir alt birimidir ve enerji Uretimi, hicre
bldyumesi ve metabolik homeostaz icin gereklidir (21). DBT
gen ekspresyonunun azalmasi, radyoterapinin hicre
metabolizmasinda yol actigi genis kapsamli degisikliklerin
bir yansimasidir. Bu azalma, enerji Uretimi ve hicre hayatta
kalma mekanizmalarini etkileyerek tedaviye duyarliligi
artirabilir.  DBT'nin  fonksiyonel rolinu daha ayrintili
incelemek, radyoterapi ile birlestirilebilecek yeni metabolik

hedefler belirlenmesine olanak saglayabilir.

ALDH (Aldehit Dehidrojenaz) enzim ailesi, aldehitlerin
detoksifikasyonu, oksidatif stres savunmasi ve enerji
metabolizmasinda 6nemli bir rol oynar. ALDH4A1 ve
ALDH5A1 genlerinin radyoterapi sonrasi artisi, hicrelerin
oksidatif stres ve metabolik adaptasyon slreclerini

harekete gecirdigini gosterebilir (22). ALDH4A1 ve ALDH5A1

gen ekspresyonunun artisi, radyoterapinin neden oldugu
oksidatif stresle basa c¢ikmak ve enerji metabolizmasini
dizenlemek icin hucresel adaptasyon mekanizmalarini
harekete gecirdigini gosterir. Ancak bu adaptasyon, kanser
hlcrelerinde radyoterapiye karsi direng gelisimine de yol
acabilir. Bu genlerin rolini daha detayl anlamak,
radyoterapinin etkinligini artiracak yeni kombinasyon

tedavileri gelistiriimesine yardimci olabilir.

Radyoterapi sonrasi meme kanseri hicrelerinde gen
ekspresyon profillerindeki degisiklikler, hicrelerin oksidatif
stres, enerji metabolizmasi ve apoptotik slreglere
adaptasyon saglama cabalarini yansitmaktadir. Ozellikle
DBT gibi azalan genler, enerji metabolizmasinin
baskilanmasi ve hicresel zayiflamay: isaret ederken; IDH2,
ALDH4A1 ve ALDH5A1 gibi artis gdsteren genler, metabolik
ve oksidatif stres yanitini gliclendiren mekanizmalari temsil
etmektedir. Bu genler, radyoterapiye duyarlilik ve direng
mekanizmalarinin anlasilmasinda énemli ipuglari sunarak,
biyobelirte¢ ve terapdtik hedef adaylari olarak

degerlendirilebilir.

SONUCLAR

Biyobelirtegler, kanser gibi kompleks hastaliklarda tan,
tedavi ve prognoz sureclerini iyilestirmek icin kritik Gneme
sahiptir. Erken teshis, kisisellestirilmis tedavi, tedavi
yanitinin izlenmesi ve diren¢ mekanizmalarinin tespiti gibi
alanlarda kullanilarak hasta yOnetimini optimize eder.
Ayrica, noninvaziv izleme ve yeni terapétik hedeflerin kesfi
icin de degerli aracglardir. Bu 0zellikleriyle biyobelirtegler,
modern onkoloji ve tedavi stratejilerinin temel taslarindan

biridir (23,24).

Bu calismada, GSE210306 veri setinden elde edilen
transkriptomik veriler kullanilarak metastatik ve metastatik
olmayan meme kanseri hucrelerinde radyoterapinin
mitokondri iliskili yolaklar Gzerindeki etkileri incelenmistir.
Calismamiz, radyoterapinin hicresel enerji metabolizmasi,
oksidatif stres yaniti ve apoptoz mekanizmalarindaki rolinu
anlamaylr amaclamaktadir. Veri analizi, radyoterapi
uygulamasinin mitokondriyal gen ekspresyon profillerinde
belirgin degisikliklere neden oldugunu gdstermistir. Reaktif
oksijen tlrleri (ROS) Uretiminde artis ve oksidatif
fosforilasyonda yer alan genlerin farkl ekspresyon
seviyeleri  tespit edilmistir. Metastatik  hucrelerde,

radyoterapinin terapétik etkilerine karsi direng gelistiren
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Ozglun mitokondriyal adaptasyonlar gézlemlenmistir. Bu
farkliliklar, metastatik olmayan hucrelere kiyasla daha
belirgin metabolik ve sinyal yolak degisikliklerini ortaya
koymustur. Bu bulgular, radyoterapinin mitokondri iligkili
yolaklar Uzerindeki etkilerinin metastatik slreclere olan
katkisini ve bu etkilerin terapiye diren¢ mekanizmalariyla
iliskisini anlamada &nemli bilgiler sunmaktadir. Calismamiz,
radyoterapinin etkinligini artirmak icin mitokondriyi hedef
alan yeni tedavi stratejileri gelistiriimesine yonelik dnemli

bir temel saglamaktadir.
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€rken Tani Alan Nadir Bir Katarakt Nedeni: Lowe Sendromu

A Rare Cause of Cataract Diagnosed Early: Lowe's Syndrome

Harun Yildiz! “=', Abdullah Sezer? "', Mustafa Kilic*

1 Gocuk Metabolizma Unitesi, Pediatri Departmani, Etlik Sehir Hastanesi, Ankara/Tiirkiye
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Ozer

Lowe sendromu (okuloserebrorenal sendromu), X'e bagli resesif kalitim géstermekte olup sorumlu gen OCRL1 genidir. OCRL1 geni
golgi kompleksinde bulunan fosfatidilinositol-4,5-bifosfat-5 fosfatazi kodlar. Hastaligin klinik bulgulari konjenital katarakt, zekd
geriligi ve renal tiibliler disfonksiyondur. Bu ¢alismada erken tani alan ve OCRL1 geninde yeni mutasyon saptanan bir Lowe
sendromu hastasi tartisildi. 38 giinliik bir kiz ¢ocugu, bilateral konjenital katarakt nedeniyle hastanemize basvurdu. Yapilan
tetkiklerinde jeneralize aminoasidiiri tespit edildi. Hastanin genetik testlerinde OCRL1 geninde hemizigot patojenik c.1237A>C p.
(Lys413Gln) mutasyonu tespit edildi. Hastaya Lowe sendromu tanisi konuldu. Hastaligin klinik bulgulani arasinda konjenital
katarakt, zekd geriligi, dis anomalileri ve renal tiibiiler disfonksiyon yer alir. Renal hastaligin siddeti hastalar arasinda degisebilir
ve cogu dogumda asemptomatiktir. Konjenital katarakt vakalarinda Lowe sendromu ayirici tanida diisiintilmelidir. Hastalarin ilgili
branslarca multisistemik izlenmesi, komplikasyonlarin erken taninmasi ve tedavi edilmesi icin 6nem arz etmektedir.

Anahtar Kelimeler: Lowe sendromu, okuloserebrorenal sendrom, OCRL1 geni, konjenital katarkt, renal tiibliler disfonksiyon

ABSTRACT

Lowe syndrome (oculocerebrorenal syndrome) is inherited in an X-linked recessive disorder, with the responsible gene being the
OCRL1 gene. The OCRL1 gene encodes phosphatidylinositol-4,5-bisphosphate-5-phosphatase, which is localized in the Golgi
complex. The clinical findings of the disease include congenital cataracts, intellectual disability, and renal tubular dysfunction.
This study discusses a case of Lowe syndrome diagnosed early, in which a novel mutation in the OCRL1 gene was identified. A
38-day-old female infant presented to our hospital due to bilateral congenital cataracts. Laboratory investigations revealed
generalized aminoaciduria. Genetic testing of the patient identified a hemizygous pathogenic ¢.1237A>C p.(Lys413Gln) mutation
in the OCRL1 gene, leading to a diagnosis of Lowe syndrome. The clinical features of the disease include congenital cataracts,
intellectual disability, dental anomalies, and renal tubular dysfunction. The severity of renal disease varies among patients, and
most are asymptomatic at birth. Lowe syndrome should be considered in the differential diagnosis of congenital cataracts.
Multidisciplinary follow-up by relevant specialties is crucial for the early identification and management of complications.

Keywords: Lowe syndrome oculocerebrorenal syndrome, OCRL1 gene, congenital cataract, renal tubular dysfunction

GIRI

Okuliserebrorenal sendrom, diger adiyla “Lowe sendromu”,
Lowe ve arkadaslar tarafindan 1952 yilinda tanimlanmustir.
X'e bagh resesif kalittm gosterir (1). Yaklasik 500.000
dogumda bir goruldr (1-2). Sorumlu gen OCRL1 genidir ve
Xg26.1 konumunda lokalizedir. OCRL1 geni golgi
kompleksinde  bulunan  fosfatidilinositol-4,5-bifosfat-5
fosfatazi kodlar ve bu gendeki mutasyonlar OCRL1

proteininde azalma yoluyla Lowe sendromuna neden olur
3).

Hastaligin klinik bulgulari arasinda konjenital katarakt, zeka
geriligi, dis anomalileri ve renal tubuler disfonksiyon yer

alir. Renal hastaligin siddeti hastalar arasinda degisebilir ve

¢ogu hasta dogumda asemptomatiktir (3). Bu c¢alismada
erken tani alan bir Lowe sendromu hastasinin paylasiimasi

hedeflenmistir.

OLGU

38 gunluk bir kiz cocugu, bilateral konjenital katarakt
nedeniyle hastanemizin pediatri klinigine basvurdu.
Oykusiinden G2P2Y2 anneden 36 haftallk 2630 gram
spontan vajinal yolla dogdugu o6grenildi. Perinatal
Oykusunde tedavi gerektirmeyen sarilik disinda 6zellik
yoktu. Anne baba arasinda akrabalik yoktu. Hastanin
basvuruda  norolojik  muayenesi  normaldi,  basini

tutabiliyordu, sese tepki veriyordu. Sistem muayeneleri
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dogaldi. Cilt bulgusu yoktu. Tek tarafli inguinal hernisi
mevcuttu.

Hastanin tetkiklerinde hemogrami, bdbrek ve karaciger
fonksiyon testleri, tam idrar analizi normaldi. Metabolik
testlerinden ardisik kutle spektrometrisi (tandem mass), cok
uzun zincirli yag asitleri, transferrin izoelektrik odaklama
testi ve idrar seker kromatografisi normaldi. Kan laktat
seviyesi 4.1 mmol/L (0.5-1.6) olup hafif yiksekti. idrar
organik asit analizinde hafif metilmalonik asiduri, hafif
dikarboksilik asiduri ve 2-ketoglutarik asidiri tespit edildi.
idrar amino asit analizinde jeneralize aminoasiduri gérilda.
Hastanin transfontanel ultrasonografisinde koroid Kkisti
olup, abdomen ultrasonografisi normaldi. Hastanin genetik
testlerinde OCRL geninde hemizigot patojenik c.1237A>C
p.(Lys413GIn) mutasyonu tespit edildi. Hastaya Lowe

sendromu tanisi konuldu.

SONUC

Lowe sendromu tani yasi literatlirde 3 ay ile 15 yas arasinda
bildirilmistir. Lowe sendromunun klinik tanisi, oftalmolojik,
norolojik, oral ve renal anormalliklere dayanir. En yaygin
belirtiler blytme geriligi, proteiniri ve kas tutulumu olarak
bildirilmistir.  Hiperkalsitri,  aminoasidiri, hematuri,
nefrokalsinozis, nefrolitiyazis ve nefrotik sendrom da diger
sik bildirilen bobrek bulgulari arasindadir (4). Bu olgu klinik
ve laboratuvar bulgularina dayanarak Lowe sendromu
tanisi aldi. Lowe sendromunun renal bulgulari, hastalar
arasinda farklilik gosterir ve renal hastahgin siddeti
asemptomatikten kronik bobrek yetmezligine kadar degisir.
Metabolik asidoz, elektrolit bozukluklari, Fankoni sendromu
ve buyume geriligi gorilebilir. Bunun disinda, renal fosfat
kaybr rasitizm, osteomalazi ve patolojik kiriklar da
bildirilmistir. ileri vakalarda glomeriler skleroz, bazal
membranlarin kalinlasmasi gibi glomeruler degisiklikler de
bildirilmistir (3). Bu olgu erken tani aldigi icin bobrek
fonksiyonlarinda henliz bozulma yoktu ancak nefroloji

takibi icin yonlendirildi.

Lowe sendromunda sinir sistemi de etkilenebilir. Hipotoni
bircok hastada dogumda bildirilmistir. Zihinsel problemler
yaygin degildir, ancak hafif zihinsel gerilik gbsteren hastalar
da bildirilmistir. Ayrica bilissel bozukluk, nistagmus,
davranis bozukluklari, gelisim geriligi, arefleksi ve ndbetler

de gozlemlenebilir (5-6).

Kraniyal MRG'de; ventrikilomegali, T1 ve T2 agirlikh
goruntulerde periventrikller kistler ve fokal veya yaygin
miyelin kaybi gorulebilir (7). Bu olguda kranial MR
goruntllemesi yoktu ancak transfontanel ultrasonunda
koroid pleksus kisti mevcuttu. Norolojik bulgu ya da bilissel

gerilik olmasi halinde beyin MRG ¢ekilmesi planlandi.

Lowe sendromu tanisi bu vakada oldugu gibi 0Ozellikle
katarakt ile basvuran vakalarda dudstndlmelidir. Katarakt
Lowe sendromunda en sik gdrilen bulgulardan biridir ve
bazen bu vakadaki gibi tek bulgu olabilecegi de
unutulmamahdir (8). Bu nedenle cocukluk ¢agl kataraktlari
metabolizma ve genetik hekimlerine danisiimalidir. Lowe
sendromunda glokom da sik bildirilen bir g6z bulgusudur.
Bu olguda glokom tespit edilmedi, optik disk dogal olarak
bildirildi (9). Proteindrinin hayatin erken evrelerinde
olmayabilecegi unutulmamalidir ancak hastalar nefrolog
takibine alinmali ve izlenmelidir. Proteinlri ile izlenen
hastalarda da goz hastaliklari konsultasyonu Lowe
sendromu agisindan dudsunulmelidir. Literatirde patolojik
fraktlrler gelisen hastalar da bildirilmistir. Bu nedenle
takiplerde kemik dansitometri ile izlenmeleri de
gerekmektedir (6-7). Hastalarda ciddi bilissel gerilik
beklenmese de etkilen bireyler rapor edilmistir. Cocuk
gelisim uzmanlarinca da takibe alinmasi 6nem arz

etmektedir (8).

Dis bulgulari da Lowe sendromunu suphelendirecek bir
diger 6nemli gruptur. Dis belirtileri arasinda, mine ve dentin
hipoplazisi, lamina dura eksikligi, genis pulpa boslugu ve
uzamis pulpa boynuzlari en sik bildirilen bulgulardir (10).
Dis hekimlerinin hastalik hakkinda farkindaligi ve vakalarin
cocuk sagligr uzmanlarina yonlendirilmesi, hastalarin erken

tanisini saglayabilir.

Lowe sendromu tanisi klinik ve genetik konulan bir

hastaliktir. Hastalarin multisistemik izlenmesi,

komplikasyonlarin erken taninmasi ve tedavi edilmesi icin

onem arz etmektedir.

Etik; Bu yazida sunulan olgu icin sunulan bilgilerin akademik
amagli kullanimi hakkinda detayli bilgileri de iceren imzali
"Bilgilendirilmis onam formu" alinmistir.

Ethics; For the case presented in this article, a signed
“informed consent form" was obtained, which includes

detailed information about the use of the information
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A Condition That Poses Diagnostic Challenges in The Emergency
Department is The Presentation of Chest Pain Among Healthcare

Professionals

Acil Serviste Tani Zorlugu Olusturan Bir Durum; Saglik Calisanlari Arasinda Gogus Agrisi

Demet Acar !

1 Department of Emergency Medicine, University of Health Sciences Konya City Hospital Konya/Tirkiye

Dear Editor,

| have been following your journal with great interest for an
extended period. The emphasis of your publication on
practical applications, clinical observations, and field
experiences, along with the meticulous selection process
you uphold, serves as a guiding standard for many
researchers and academics, including myself.

Drawing on my recent clinical observations and firsthand
field experiences, particularly regarding the patient profiles
we frequently encounter in the yellow zone of the
emergency department, | wish to share these valuable

insights with you.

Introduction

Ischemic heart disease affected approximately 126 million
individuals worldwide, accounting for 1.72% of the global
population, according to the 2017 Global Burden of Disease
data. Annually, 9 million deaths globally are attributed to

cardiovascular diseases (1).

In emergency department presentations where ischemic
heart disease is suspected, diagnostic approaches range
from patient history and 12-lead electrocardiography to
thoracic computed tomography angiography and cardiac
magnetic resonance imaging. Risk stratification for patients
presenting with non-specific chest pain directly influences
decisions regarding discharge, admission, or the need for
invasive coronary angiography (ICA). Lower risk scores
facilitate timely discharge and prevent unnecessary

advanced diagnostics and invasive procedures.

Due to its simplicity and accuracy, the HEART (History,
Electrocardiogram, Age, Risk Factors, and Troponin) score is
commonly used in emergency settings for assessing major
cardiac pathologies. The HEART score classifies patients as

low risk (0-3), intermediate risk (4-6), or high risk (7-11).

Studies have shown that the HEART score outperforms the
Thrombolysis in Myocardial Infarction (TIMI) score and the
Global Registry of Acute Coronary Events (GRACE) score in
predicting outcomes for patients presenting with non-

specific chest pain (2).

Waldo et al. developed the ACS2 score to predict acute
coronary occlusion in cases of cardiac ischemia. This score
assigns points based on ST elevation (2 points), the
presence of angina (1 point), signs of heart failure (1 point),
and shockable arrest rhythm (1 point). They reported that
patients with an ACS2 score <2 had a coronary occlusion
rate of <2%, while those with scores of 4 or 5 had an

occlusion rate >90% (3).

Despite the widespread use of these risk scores, clinical
observations indicate that they may not always be valid,
especially for specific patient groups such as healthcare
workers. Even patients classified as low risk according to
scoring systems often undergo CAG before discharge due
to an increase in the number of cases involving healthcare

workers in recent months.

One primary reason for this trend is the social indication
arising from concern for a colleague. Additionally,
healthcare workers, with their detailed knowledge of clinical
chest pain descriptions, may describe their symptoms with
high specificity. Another contributing factor is that
healthcare workers frequently witness cases of young
cardiac ischemia, and combined with the stressful and
demanding nature of their work environment, psychological

factors may manifest as organic pain.

Conclusion
Based on field observations and experiences, although the
risk scores of healthcare workers admitted to the

emergency department with a preliminary diagnosis of
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cardiac ischemia are low, repetitive laboratory tests and
repetitive  Electrocardiography (ECG) scans in the
emergency department cause unnecessary loss of work,
power and time for emergency service workers and the
result does not change, and iCAG applications that give
normal results are often performed. However, the
reluctance of emergency physicians to discharge these
patients without consulting cardiologists has significantly

increased the number of these cases in recent months.
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