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

Yazarlik Kriterleri

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

Ege Tip Bilimleri Dergisi, Uluslararasi Tip Dergileri Editorleri Kurulunun (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 slriimden 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. Tum prospektif calismalar igin, ¢alismanin yapildigi kurumdan Etik Kurul onayr 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 iliskin yazili onam belgesi alindi” ctimlesi, makale metninde yer almalidir.

Ege Tip Bilimleri Dergisi, deney hayvanlari ile yapilan galismalarda, genel kabul goren ilgili etik kurallara uyulmasi zorunlulugunu hatirlatir.
Alinmis Etik Kurul Onayi, makale ile birlikte sisteme yliklenmelidir.

Yazar(lar), ticari baglanti veya calisma icin maddi destek veren kurum varliginda; kullanilan ticari urin, ilag, firma vb. ile nasil bir iligkisi
oldugunu sunum sayfasinda Editdre bildirmelidir. Boyle bir durumun yoklugu da yine ayri bir sayfada belirtilmelidir.

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

Orijinal makaleler: 3000 sézciik sayisini asmamali, “Ozet (250 sézciikten fazla olmamali), Giris, Gereg ve Yéntem, Bulgular, Tartisma, Sonug,
Kaynaklar” bélimlerinden olusmalidir.

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

Editore Mektup: yayimlanan metinlerle veya mesleki konularla ilgili olarak 500 s6zcligl asmayan ve beg kaynak ile bir tablo veya sekil igerecek
sekilde yazilabilir. Ayrica daha 6nce dergide yayinlanmis metinlerle iliskili mektuplara cevap hakki verilir.

Yayin Kurulu'nun daveti tizerine yazilanlar diginda derleme kabul edilmez.

Makalenin Hazirlanmasi
Dergide yayinlanmasi istenilen yazi icin 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 boliimleri icermelidir: Her biri ayri sayfada yazilmak (zere; Tiirkce ve ingilizce Baslik Sayfasi, Ozet, Abstract, Anahtar
Sozcukler, 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 icerigini tanimlar 6zellikte olmalidir.

Ozetler

Tiirkce (Ozet) ve Ingilizce (Abstract) olarak yazilmali, Amac, Gere¢ ve Yontem, Bulgular ve Sonug (Aim, Materials and Methods,
Results, Conclusion) olmak lzere dort bolimden olusmali, en fazla 250 sozciik icermelidir. Arastirmanin amaci, yapilan islemler,
gozlemsel ve analitik yéntemler, temel bulgular ve ana sonuclar belirtilmelidir. Ozette kaynak kullanilmamalidir. Editére mektup
icin 6zet gerekmemektedir.

Anahtar Sozciikler

Tiirkce Ozet ve Ingilizce Abstract béliimiiniin sonunda, Anahtar Sozciikler ve Keywords basligi altinda, bilimsel yazinin ana
basliklarini yakalayan, Index Medicus Medical Subject Headings (MeSH)'e uygun olarak yazilmis en fazla bes anahtar sozciik
olmalidir. Anahtar sdzcuklerin, Tlrkiye Bilim Terimleri'nden (www.bilimterimleri.com) segilmesine 6zen gosterilmelidir.


http://www.tdk.gov.tr/
http://www.tipterimleri.com/
http://www.icmje.org/
http://dergipark.gov.tr/egetbd
http://www.bilimterimleri.com/
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Metin
Yazi metni, yazinin turline gore yukarida tanimlanan bélumlerden olusmalidir. Uygulanan istatistiksel yontem, Gere¢ ve Yontem
bolimiinde belirtilmelidir.

Kaynaklar

Kaynaklar metinde yer aldiklari sirayla, cimle icinde atifta bulunulan ad veya 6zelligi belirten kelimenin hemen bittigi yerde ya da
ciimle bitiminde noktadan once parantez icinde Arabik rakamlarla numaralandirilmalidir. Metinde, tablolarda ve sekil alt yazilarinda
kaynaklar, parantez icinde 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. Kisaltilmig 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 (i 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 gorildugu sekilde dizenlenmelidir.

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. Eur J 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/AIN/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 Ustline 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 ¢ozlnurlikte) sisteme eklenmelidir. Sekiller metin icinde kullanim siralarina gore Arabik
rakamla numaralandirilmali ve metinde parantez iginde gosterilmelidir.

Sekil Alt Yazilan

Sekil alt yazilari, her biri ayri bir sayfadan baslayarak, sekillere karsilik gelen Arabik rakamlarla gift aralikli olarak yazilmalidir. $Seklin
belirli bolimlerini isaret eden sembol, ok veya harfler kullanildiginda bunlar alt yazida agiklanmalidir. Bagka yerde yayilanmis olan
sekiller kullanildiginda, yazarin bu konuda izin almis olmasi ve bunu belgelemesi gerekir.

Olciimler Ve Kisaltmalar
Tiim dlciimler metrik sisteme (Uluslararasi Birimler Sistemi, SI) gére yazilmalidir. Ornek: mg/kg, ug/kg, mL, mL/kg, mL/kg/h,
mL/kg/min, L/min, mmHg, vb. Olclimler ve istatistiksel veriler, ciimle basinda olmadiklari siirece rakamla belirtilmelidir.
Herhangi bir birimi ifade etmeyen ve dokuzdan kiguk sayilar yazi ile yazilmalidir.
Metin igindeki kisaltmalar, itk kullanildiklari yerde parantez icinde agiklanmalidir. Bazi sik kullanilan kisaltmalar; iv, im, pove

sc seklinde yazilabilir.

ilaclarin yaziminda jenerik isimleri kullanitmalidir.
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Yizme €gzersizi Hakkinda Yazilmis Lisansiisti Tezlerin Bibliyometrik

Analizi
Bibliometric Analysis of Graduate Thesis Written About Swimming Exercise
Yakup Akif Afyon*"=", Mehmet Gokay Kilig?
1 Spor Bilimleri Fakiiltesi, Usak Universitesi, Usak/Tirkiye
2 Spor Bilimleri Fakiiltesi, Afyon Kocatepe Universitesi, Afyon/Tiirkiye
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AMAC: Bu ¢alismanin amaci, Tiirkiye'de yiizme egzersizi alaninda yazilmis lisanslisti tezleri konu, yontem ve veri analiz teknikleri
agisindan incelemek ve degerlendirmektir. Arastirmanin evreni ve drneklemini, 2014-2024 yillari arasinda ylizme egzersizi
konusunda hazirlanmis yiiksek lisans ve doktora tezleri olusturmaktadir. Veriler, Yiiksekogretim Kurulu Ulusal Tez Merkezi'nde
arsivlenen lisansiistii tezlerden elde edilmistir.

GEREC ve YONTEM: Yapilan taramalar sonucunda 21 doktora ve 18 yiiksek lisans tezi olmak iizere toplam 39 tez incelenmistir.
Verilerin analizinde icerik analizi yontemi kullanilmis ve calismalar 10 farkli kritere gére dederlendirilmistir. Incelenen tezlerde
genellikle nicel arastirma ydnteminin benimsendigi ve veri toplama araci olarak en cok élciim yontemlerinden yararlanildigi
gériilmektedir. Orneklem biiyiikliigii olarak ise cogunlukla 1-100 kisi arasi tercih edilmistir.

BULGULAR: Yillara gére tez dagilimi incelendiginde; yiiksek lisans tezlerinin en yogun olarak 2015 ve 2018 yillarinda, doktora
tezlerinin ise en ¢ok 2018 yilinda yazildigi belirlenmistir. Konuyla ilgili ¢calismalarin en ¢ok Selcuk Universitesi ve Pamukkale
Universitesi biinyesinde yapildigi; tezlerin biiyiik cogunlugunun Beden Egitimi ve Spor Anabilim Dalinda hazirlandidi tespit
edilmistir. Ayrica, tezlerde genellikle danisman olarak Prof. Dr. unvanina sahip égretim tiyelerinin gérev aldigi gértilmdistiir.
SONUC: Tezlerin tamaminin yazim dili Tiirkce olup, anahtar kelimeler arasinda en sik kullanilan ifadelerin “yiizme”, “oksidatif
stres”, “ylizme egzersizi” ve “egzersiz” oldugu belirlenmistir.

Anahtar Kelimeler: Yiizme, bibliometrik analiz, lisanslisti tez, yiizme egzersizi

ABSTRACT

OBJECTIVE: The aim of this study is to examine and evaluate postgraduate theses written in the field of swimming exercise in
Turkey in terms of subject, method, and data analysis techniques. The population and sample of the research consist of master's
and doctoral theses prepared on swimming exercise between the years 2014 and 2024. The data were obtained from
postgraduate theses archived in the National Thesis Center of the Council of Higher Education.

MATERIALS AND METHODS: As a result of the review, a total of 39 theses-21 doctoral and 18 master's-were analyzed. Content
analysis method was used for data analysis, and the studies were evaluated based on 10 different criteria. It was observed that
quantitative research methods were generally adopted in the examined theses, and measurement methods were the most
frequently used tools for data collection. In terms of sample size, most studies preferred a range of 1 to 100 participants.

RESULTS: When the distribution of theses by year is examined, it was found that master's theses were most frequently written in
2015 and 2018, while doctoral theses peaked in 2018. It was determined that most of the studies on this subject were conducted
at Selcuk University and Pamukkale University, and the majority of theses were prepared within the Department of Physical
Education and Sports. Additionally, it was observed that the advisors were predominantly faculty members holding the title of
Professor Doctor (Prof. Dr.).

CONCLUSION: All of the theses were written in Turkish, and among the most frequently used keywords were “swimming,”
“oxidative stress,” “swimming exercise,” and “exercise.”

Keywords: Swimming, bibliometrik analyze, graduate theses, swimming exercise
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Hareket, insan dogasinin en temel islevi olarak bilinir. sarar aftinda bile ihtlyaglarini karsfiayabriecek bir yaplya

. sahiptir (1). insanlar fiziksel olarak aktif olmak (zere
Insanoglu hareket etme ihtiyaci ile dogar ve élene kadar da par (1)

tasarlanmistir.  21. yuUzyll teknolojisi insanlari yuruyen,
hareket etmeye devam eder. Zorlu doga kosullarina karsi ? yuzy J yunly

Yazisma Adresi/Address for Correspondence: Mehmet Gékay Kilig, Yiiksek Lisans Ogrenci, Spor Bilimleri Fakiiltesi, Afyon Kocatepe Universitesi,
Afyon/Tiirkiye

E-Posta/E-Mail: mgkykilic@gmail.com || Tel: +90 276 22122 21

Received/Gelis Tarihi: 09.12.2024 || Accepted/Kabul Tarihi: 24.01.2025

Bu Eser Creative Commons Atif-Gayriticari 4.0 Uluslararasi Lisansi ile Lisanslanmistir. This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).



https://orcid.org/0009-0001-1427-1456
https://orcid.org/

Aegean J Med Sci
2025;1:1-8

Afyon ve Kilig
Yizme Alaninda Yapilan Tezlerin Analizi

merdiven ¢ikan ve eskisinden daha az hareket eden ekran
bagimlisi bir topluma donustirmustdr. Spor ideal Kkilo,
saglik ve yasam i¢in hayati 6nem tasimaktadir. Sporu tesvik
icin uzmanlar bu konuda daha fazla ¢alismalidir. Egzersiz,
saglikll bir yasam tarzinin anahtaridir ve erken yasta
baglamalidir. Yaslandik¢a, egzersiz yapma aliskanligini
gelistirmek daha zor hale gelir. Okulda duzenli egzersiz
yapmak, yetiskinlerin de buna alismasini saglar. Dogru spor
dalinda uzmanlasmak, cocuklari yizme gibi bir sonraki
seviyeye tasiyabilir (2). Yizme, toplumun her kesiminden
insanin keyif aldigi ve saglikli bir yasam tarzi icin 6nemli
olan uluslararasi dizeyde populer bir fiziksel aktivite ve
spordur (3). Saglkl insanlarin gi¢ kazanmak, bos
zamanlarini degerlendirmek ve eglenmek icin yaptiklari cok
yonlU bir spor olmakla birlikte, yaralanma sonrasi iyilesme
ve normallesme sirecinde de kullaniimaktadir. Suyun
kaldirma kuvveti sayesinde, yirimek veya merdiven ¢ikmak
gibi dogal ve kolay bir aktivite olarak yapilabilir, bu nedenle
yaslilikta bile uygulanmasi ¢ok kolaydir (4,5). Egzersiz, bazal
seviyelerin Uzerinde enerji gerektiren fiziksel harekettir.
Fiziksel kondisyonumuzu gelistirmek icin yapilan planli ve
tekrarli fiziksel aktivite olarak da tanimlanabilir (6). Egzersiz
icin farkli sporlar kullanilabilir. Yizme, her yas icin temel,
populer ve etkili bir spordur. Yuzme vucut agirligini azaltir,
kolay hareket etmeyi saglar ve tedavi edicidir (7). Suyun
direncine karsi yapildigi icin asindirici bir etkisi olmadan
vicut direncini artirir. Yizme, kaslari dengeli bir sekilde
gelistiren iyi bir fizyoterapi seklidir (7-9). Avrupa'da
ylzmenin gecmisi 17. yizylla kadar uzanmaktadir. ilk
modern ylzme hareketleri 1837 yilinda Londra'da yuzme
havuzlarinin agilmasiyla baslamistir. 1844 yilinda Kuzey
Amerika'dan getirilen bir grup Kizilderili tim yarislan
kazandiklar kayitlarda yer almaktadir (10-15). 19. yuzyilin
ikinci yarisinda bircok Avrupa Federasyonu’nun kurulmasi
ve ylzmenin yayginlasmasi uluslararasi bir organizasyona
ihtiyac duyulmasina yol acti. Uluslararasi Yuzme
Federasyonu 19 Temmuz 1908 tarihinde kurulmustur (16).
YUzme, bircok motor becerinin yani sira koordinasyon,

ritim, esneklik, gli¢ ve dogru teknigi iceren bir spordur.

YUzme neredeyse tim kas gruplarini harekete gecirir ve
bireyin 6zgiven duygusunu gelistirir (17). Temel olarak 4
ylzme stili vardir. Bunlar serbest stil, sirttstd, kurbagalama
ve kelebektir. Bazi ulkelerde ylzme dersleri kurbagalama,
sirtistu veya kelebek teknigi ile baslar. Turkiye'de ise ytzme

dersleri genellikle serbest stil tekniginin &gretilmesiyle

baglar. Serbest stil teknigi yuzme kulaclarinin en hizhsidir

(20-26).

Bu veri tarama c¢alismasinda Ulusal Tez Merkezi
(tez.yok.gov.tr) internet adresinde bulunan yizme ve yiizme
antrenmanlari ile ilgili lisansUstu tezlerin icerik analizinin

yapilmasi amaglanmistir.

GEREG VE YONTEM

Calismada, yluzme egzersizi konusu Uzerine yazilmis olan
lisansUstl tezlerin incelenmesi amaciyla yazilmistir.
Calismada yontem olarak icerik analiz  yontemi
kullanilmistir. icerik analizini; iletisim bicimlerinden ve
metinlerden guvenilir, gecerli, sistematik ve tekrarlanabilir
ctkarimlar yapma amaciyla kullanilan bir arastirma teknigi

olarak ifade edilebilir (27).

Arastirma kapsaminda YOK Ulusal Tez Veri Tabaninda
arsivlenen erisime acgik lisansustl tezler incelenmistir.
Arastirma konusunda, ylzme egzersizi konusu taranarak
2014 ve 2024 yillari arasinda yazilmis olan erisime acik 39
lisansisti  teze  ulasilmistir.  Lisansustl  tezlerin
incelenmesinde tez tirU, tez yazim dili, tez yayinlanma yil,
hazirlandigl Gniversite, tez danisman unvani, hazirlandig
anabilim dali, kullanilan arastirma ydntemleri, kullanilan
anahtar kelimeler, érneklemin biyUklUgu ve veri toplama
teknikleri incelenmistir. Bilgisayar Uzerinden veriler elde
edildiginden Etik Kurul Raporu alinmamistir. Elde edilen
veriler, Excel programi ve SPSS programiyla analizi

gerceklestirilmis ve yorumlanmistir.

BULGULAR

Tablo 1'deki veriler incelendiginde, ylzme egzersizi
konusunda yazilmis ylUksek lisans tezlerinin sayisinin 18,

doktora tezlerinin sayisinin ise 21 oldugu goérulmektedir.

Tablo 1. Lisans(stii tezlerin tirii

Tar N %
YUksek Lisans 18 46,1
Doktora 21 53,8
Toplam 39 100
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Tablo 2'deki veriler incelendiginde ylUzme egzersizi
konusunda yazilmis olan 39 lisansistu tezin 19 farkl
Universitede hazirlandigi gorilmektedir. Konuyla ilgili en
fazla yazilan tezin Pamukkale Universitesi ve Selcuk

Universitesi'nde hazirlandig gérilmektedir (6).

Tablo 3 incelendiginde, ylizme egzersizi konusunda 6 farkli
anabilim dali adi altinda lisanststy tez hazirlandigi
gorulmektedir. Hazirlanan lisansustu tezlerin en cok Beden
Egitimi ve Spor Anabilim Dalinda (20) yapildigi tespit
edilmistir (%51,2).

Tablo 4'de yuzme egzersizi konusunda yazilmis toplam 39

tezin tamaminin Turkge dilinde oldugu goérulmektedir.

Tablo 5'e gore, yuzme egzersizi konusunda lisansustu
tezlerin hazirlanmasinda anket, deney, gériisme ve &lgim
olmak Gzere dort farkli veri toplama tekniginden
yararlanildigi tespit edilmistir. En ¢ok kullanilan (17) veri

toplama teknigi ise 6l¢tim olmustur (%43,5).

Tablo 6 incelendiginde, hazirlanan yuksek lisans ve doktora

tezlerinin  akademisyen unvanlarina gére dagilimi

Tablo 2. Lisansdsti tezlerin hazirlandigi liniversitelere gore dagilimi

verilmistir. Tabloya gore en fazla lisansustu tezin (23) Prof.
Dr. unvanli danismanlar tarafindan yaratuldigu tespit
edilmistir (58,9).

Tablo 7 incelendiginde, calismalarda incelenen 6rneklem
blyukliklerinin 37 tanesinin (%94,8) 1-100 araliginda, 2
tanesinin (%5,1) 101-200 araliginda oldugu tespit edilmistir.

Tablo 8e gore, ylzme egzersizi konusunda hazirlanan
lisansustu tezlerde bircok farkli anahtar kelimeler oldugu ve
cok sayida degiskenler incelendigi gortulmustur. Tablo da en
¢ok kullanilan anahtar kelime “Yuzme" kelimesi (12)
olmustur. Ardindan sirayla “Yizme Egzersizi” (10), “Egzersiz”

(9), “Oksidatif Stres” (5) anahtar kelimeleri gelmektedir.

Tablo 9'daki veriler incelendiginde, ylzme egzersizi
konusundaki arastirma kriterlerine uyan ilk lisansustl
tezinin 2014 yilinda hazirlandigl, en fazla tezin ise 2015 ve

2018 yillarinda hazirlanmis oldugu gértlmektedir.

Tablo 10'a gore, yuzme egzersizi konusunda hazirlanan
lisanslUstu tezlerin arastirma yodntemlerinin 35 tanesinin
nicel (%89,7), 3 tanesinin nitel (%7,6), 1 tanesinin ise karma

(%2,5) olarak  gergeklestirildigi  tespit  edilmistir.

Hazirlandigi Universite
Erciyes Universitesi
Dumlupinar Universitesi
Pamukkale Universitesi
inéna Universitesi
Atatiirk Universitesi
Gaziantep Universitesi
Kirikkale Universitesi
Marmara Universitesi
Firat Universitesi
Gazi Universitesi
Yizinca Yil Universitesi
Hitit Universitesi
Onsekiz Mart Universitesi
Celal Bayar Universitesi
Stleyman Demirel Universitesi
Selcuk Universitesi
Ondokuz Mayis Universitesi
Acibadem Mehmet Ali Aydinlar Universitesi
Akdeniz Universitesi

Toplam

N %
2 5.1
1 25
6 15.3
1 25
3 7.6
3 7.6
2 5.1
2 5.1
1 2.5
2 5.1
1 2.5
2 5.1
2 5.1
1 2.5
1 25
6 15.3
1 25
1 2.5
1 25
39 100
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Tablo 3. Lisansdisti tezlerin hazirlandigi anabilim dallarina gbre dagilimi

Anabilim Dali N %
Beden Egitimi ve Spor 20 51,2
Fizyoloji 10 25,6
Anatomi 3 7,6
Antrendrlik Egitimi 3 7,6
Biyokimya (Veteriner Programi) 2 5,1
Histoloji ve Embriyoloji 1 2,5
Toplam 39 100
Tablo 4. Lisansdsti tezlerin yazim dili
Yazim Dili N %
Tarkee 39 100
Toplam 39 100
Tablo 5. Lisanstisti tezlerde kullanilan veri toplama teknikleri
Veri Toplama Teknikleri %
Anket 4 10,2
Deney 16 41
Gorugme 2 5,1
Olglim 17 43,5
Toplam 39 100
Tablo 6. Lisanstisti tezlerin danisman unvanina gére dagilimi
Danisman Unvani N %
Dr. Ogr. Uy./Yrd. Docg. Dr. 3 7.6
Dog. Dr. 13 333
Prof. Dr. 23 58,9
Toplam 39 100
Tablo 7. Lisanstistii tezlerdeki érneklem buyiikliikleri
Orneklem Bilyiikligi %
1-100 94,8
101-200 5,1
Toplam 100
Tablo 8. Lisansiistii tezlerde kullanilan anahtar kelimeler
Anahtar Kelime Sayl
Yazme 12
YUzme Egzersizi 10
Egzersiz 9
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Oksidatif Stres 5
Solunum, irisin, Kas Hasari, Leptin 3

Testosteron, Kemik, Kas Rejenerasyonu, Antrenman, Metabolik Sendrom (MetS),
Antioksidan, Adropin, Yaslilik
Anabolik Androjenik Steroid, Agri Esigi, Bagimlilik, Uzamsal Ogrenme, Bellek,
Davranis,
Fiziksel Performans, Egzersizi Birakma (Detraining), Hemoreoloji, Direncli Yizme

Egzersizi, Bobrek Hasari, Besin Takviyeleri, Kaspaz 3, Dalli Zincirli Amino Asitler,

Duchenne, Mdx Fare, Artrit, Matriks Metalloproteinaz, Disuk Dereceli Lazer

Tedavisi,

Kreatin Kinaz Miyokart Bandi, Malondialdehit, Vaskuler Endotel Blyime Faktord,

Kalp

BUyUmesi, Kuvvet, Otizm, Akrilamid, Glikoz Homeostazi, Pankreas, Eklem Hareket

Aclisl,

Image J, Ghrelin, Sican, Antioksidan Enzim, Uzim Cekirdegi Ekstresi, Zihinsel Engel,

Fiziksel Uygunluk, Epilepsi, Epileptiform, GSE, Anaerobik Gug, Bacak Hacmi,

Vaskuler

Disfonksiyon, Galaktoz, Perivaskuler Adipoz Doku, Element Metabolizmasi,

Overektomi,

Resveratrol, Serbest Radikaller, Bosu, Dinamik Denge, Statik Denge, Hiyalin

Dejenerasyonu, Rat, iskelet Kas Hasarl, Transkritpom, Serebral Palsi, Fiziksel,

Fizyolojik,

Motorik Ozellikler, Spirometri, Metabolik Sendrom, Hipokampus, GLP-1 reseptor,
Mutluluk,

Postmenopoz, Psikolojik Saglamlik, Rekreasyon, Umutsuzluk, Apoptoz, Frontal

Korteks,

Parkinson Hastaligl, Dendritik Cikinti, Melatonin, Neurolucida, METRNL, IL-8, IL-7,
FSTL1,

Reaksiyon Zamani, Zihinsel Dayaniklilik, Duygusal Zeka, Kinestetik Zeka, Satellit ve

Non-satellit Hlcreler, Pulmoner Fibrozis, D vitamini, Bleomisin
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Tablo 9. Lisansdisti tezlerin yillara gbre dagilimi

Yillar N %
2014 3 7,6
2015 6 15,3
2016 1 2,5
2017 3 7.6
2018 6 153
2019 3 7.6
2020 5 12,8
2021 4 10,2
2022 5 12,8
2024 3 7,6
Toplam 39 100
Tablo 10. Lisansdistii tezlerde kullanilan arastirma yéntemleri
Yéntem N %
Nicel 35 89,7
Nitel 3 7.6
Karma 1 2,5
Toplam 39 100

TARTISMA

Bu calismanin temek amaci, son 10 yilda ylizme egzersizi

hakkinda yazilmis lisanslUstl tezleri analiz etmek ve
agiklamaktir. 2014 ve 2024 yillan “Ulusal Tez Merkezi” veri
tabaninda “ylzme egzersizi” anahtar kelimesi ile yapilan
tarama sonucunda bulunan 39 tez analiz edilmistir. Calisma

sonucunda elde edilen sonuglar ¢zetle soyledir;

Yaptigimiz calismada il bazli tez sayilan ele alindiginda
sadece istanbul'da yer alan 2 ayri Universitede (Marmara
Universitesi ve Acilbadem Mehmet Ali Aydinlar Universitesi)
ylzme egzersizi konusunda tez Uretilmistir. En ¢ok calisma
yapilan Universiteye bakildiginda ise Selcuk Universitesi (6)
ve Pamukkale Universitesi (6) tez calismasi ile en cok yiizme
egzersizleri konusunda Universiteler

olmustur (%15,38).

calisma yapilan

YUzme egzersizi konulu lisansustu tezlerde nicel calisma
yontemi agirlikli olarak kullanilmistir (%89,7). Orneklem
grubu olarak ise 1-100 (%94,8) araliginda yogunlasildigi
izlenmektedir.

SONUC

Bu calisma, YOK Ulusal Tez Veri Tabaninda arsivlenen
ylzme egzersizi kavrami anahtar kelimeler ve bashk

taranarak erisime acgik olan lisansustl tezleri incelemek

amaciyla gerceklestirilmistir. 2014-2024 yillari yazilmis 39
lisansUstu tez yayinlanma yil, tez turd, tez yazim dili,
hazirlandigi

Universite, danismanin unvani, hazirlandigi

anabilim dali, kullanilan arastirma yontemi, kullanilan
anahtar kelimeler, veri toplama teknikleri ve &rneklem
buyuklugune gore analiz edilmistir. Arastirma sonucunda;
konuyla ilgili hazirlanan lisansustu tezlerin ¢ogunlugunun
doktora tezi oldugu tespit edilmistir. Konu dahilinde
hazirlanan lisansUstu tezlerin ilk olarak 2014 yilinda yazildig)
gbérulmustir. En fazla tezin ise 2018 yilinda yazldig
belirlenmistir. Bu sonuca gore, 2018 yilinda ylzme egzersizi
konusunda yazilan tezlerin artmasi ylzme egzersizi
kavraminin 6n plana c¢ikmasi olarak degerlendirilebilir.
Prof.  Dr.

danismanliginda

Hazirlanan  tezler, en fazla unvanh

akademisyenlerin hazirlandigi

gorulmektedir.

Lisanststlu tezlerin tamaminin Turkce olarak yazildig
gorulmustur. Lisansustl tezlerin buyuk bir kismi beden
egitimi ve spor anabilim dali bldnyesinde hazirlanmistir.
Konu dahilinde 19 farkli
hazirlandigi belirlenmis ve en fazla tezin Selcuk Universitesi

Universitede lisansustl tezin
ve Pamukkale Universitesinde hazirlandigi gérilmastir.
Veri toplama teknigi olarak en ¢ok dlcim tercih edilmistir.
incelenen tezlerin ise biiyiik bir boliminde nicel arastirma
yoéntemi kullanilmistir. Hazirlanan calismalar, en ¢ok 1-100
arahigindaki 6rneklem buyUkluginde gerceklestigi tespit

6
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edilmistir. Hazirlanan calismalarda sirasiyla en fazla anahtar
kelime “YUzme” kelimesi (12) olmustur. Ardindan sirayla
“YUzme Egzersizi" (10), “Egzersiz” (9), “Oksidatif Stres” (5)
anahtar kelimelerine yer verildigi

sadece YOK Ulusal

arsivlenen yuzme egzersizi Uzerine yazilan lisansistu tezler

goérulmdstir. Bu

calismada, Tez Veri Tabaninda
incelenmistir. Bu ¢alismanin gelecekte hazirlanacak olan
lisansustu tez arastirmalarinda arastirmacilara yol gosterici

olacagl dusunulmektedir.
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ABSTRACT

OBJECTIVE: Sarcopenia and osteoporosis the leading causes of hip fractures in elderly patients. This study aimed to evaluate the
effects of sarcopenia related to psoas muscle index and osteoporosis obtained by T score on mortality in hip fracture patients.

MATERIALS AND METHODS: This retrospective cross-sectional study examined 236 patients after a hip fracture. The patients
were sarcopenic and nonsarcopenic according to the psoas muscular index; According to the femoral neck T score in Dual Energy
X-ray Absorptiometry, patients were grouped as low (<-2.5) and high (2-2.5) and compared. Statistically significant variables
associated with 30 days and one-year mortality were analyzed using logistic regression analysis.

RESULTS: Eighty-four (35.6%) patients were in the sarcopenia group, and 152 (64.4%) were in the non-sarcopenia group. Ninety-
two (38.9%) patients were in the low group, and 152 (61.1%) were in the high group. In the sarcopenia and the low T score
groups, the frequency of females, 265 years, comorbid disease, intensive care unit requirement, and complications rates were
significantly higher. The survival rate was significantly lower (p<0.05). Female gender [odss ratio (OR): 2.97, 95% confidence
interval (Cl): 1.17-7.54], sarcopenia (OR: 3.65, 95% Cl: 1.68-7.91), low T score (OR: 2.62, 95% Cl: 1.23-5.62), intensive care unit
requirement (OR: 2.32, 95% Cl: 1.09-4.92) and presence of postoperative complications (OR: 2.89, 95% Cl: 1.32-6.36) are
significant risk factors for 1-month mortality; female gender (OR: 2.04, 95% Cl: 1.06-3.94) and presence of sarcopenia (OR: 2.24,
95% Cl: 1.22-4.09) are risk factors for 1-year mortality (p<0.05).

CONCLUSION: Detection of sarcopenia and osteoporosis in elderly patients at the early stage and correction of modifiable factors
are of great importance in improving postoperative outcomes and reducing mortality.

Keywords: Hip fractures, sarcopenia, osteoporosis, postoperative outcomes, mortality

(074
AMAC(: Sarkopeni ve osteoporoz yasli hastalarda kalca kiriklarinin énde gelen nedenleri arasindadir. Bu ¢alismada kalca kirigi

hastalarinda, psoas kas indeksine bagli sarkopeni ve T skoru ile elde edilen osteoporozun mortalite lizerine etkisinin
degerlendirilmesi amagland.

GEREC ve YONTEM: Bu retrospektif kesitsel calismada kalca kirigi sonrasi 236 hasta incelendi. Hastalar psoas kas indeksine gére
sarkopenik olan ve sarkopenik olmayan seklinde; Dual-Energy X-ray Absorptiometry femur boynu T skoruna gére diisiik (<-2,5)
veya yliksek (2-2,5) T skoru olarak gruplandirildi ve karsilastirildi. Otuz giinliik ve bir yillik mortalite ile iliskili istatistiksel olarak
anlamli degiskenler belirlendi ve lojistik regresyon analizi kullanilarak analiz edildi.

BULGULAR: Sarkopeni grubunda 84 (%35,6), sarkopeni olmayan grupta 152 (%64,4) hasta vardi. T skoru diistik grupta 92 (%38,9),
yliksek grupta 152 (%61,1) hasta mevcuttu. Sarkopeni ve dlisiik T skor gruplarinda 265 yas, kadin cinsiyet, ek hastalik varligi,
cerrahi sonrasi yogun bakim linitesi takibi ihtiyaci ve cerrahi sonrasi cerrahi komplikasyon oranlari anlamli olarak daha yiiksekti.
Hem sarkopeni hem de T skoru diistik grupta sagkalim orani anlamli olarak daha diistiktii (p<0,05). Kadin cinsiyet [olasilik orani
(00): 2,97, %95 gliiven araligi (GA): 1,17-7,54), sarkopeni (00: 3,65, %95 GA: 1,68-7,91], diisiik T skoru (OR: 2,62, %95 GA: 1,23-
5,62) ve cerrahi sonrasi komplikasyon varligi (0O: 2,89, %95 GA: 1,32-6,36) 30 glinliik mortalite icin bagimsiz risk faktorleriyken;
1 yillik mortalitede sadece kadin cinsiyet (00: 2,04, %95 GA: 1,06-3,94) ve sarkopeni varligi (00: 2,24, %95 GA: 1,22-4,09)
bagimsiz risk faktorleri (p<0,05) olarak gozlendi.
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SONUC: lleri yas hastalarda sarkopeni ve osteoporozun en erken dénemde saptanmasi ve dedistirilebilir faktorlerin
diizeltilmesinin cerrahi sonrasi sonuglarin iyilestirilmesi ve mortalitenin azaltilmasinda bliyiik 6nem tasmaktadir.

Anahtar Kelimeler: Kalca kirigi, sarkopeni, osteoporoz, psoas kas indeks, mortalite

INTRODUCTION

Globally, hip fractures are among the most common
musculoskeletal pathologies in the population over 65 (1).
Hip fracture is a significant public health problem due to
the increase in life expectancy in parallel with the
developments in medicine, as well as high morbidity,
disability, mortality, and health costs (2). One-year mortality
rates reach up to 30% (3). In addition, while approximately
half of the survivors lose their functional independence,
one-third become entirely dependent (4). While hip fracture
rates are decreasing in Western and developed countries, It

is increasing in Turkey (5,6).

Most factors associated with functional recovery of elderly
hip fractures are specific to the patient's baseline
characteristics, including their biological, sociodemographic,
or functional capacity (7). Among these factors, various
factors affect postoperative recovery. Among the risk
factors known as general opinion are advanced age, female
gender, osteoporosis, and comorbid diseases (8). However,
anemia, cognitive impairment, and Parkinson’s disease are
among the factors related to discharge (9). In addition,
sarcopenia, which has been associated with physical
disability and increased functional impairment in recent
years and has been shown among the risk factors for falls,

is of great importance in patients with hip fractures (10,11).

The term sarcopenia consists of the Greek words sarx
(flesh) and penia (loss) (12). In recent years, interest in
sarcopenia has increased considerably, and this increased
interest is due to its association with adverse outcomes,
including decreased ability to function in activities of daily
living, mobility impairments, increased risk of falls, poor
quality of life, and decreased life expectancy (13). In 2010,
the European Working Group on Sarcopenia in Older
People (EWGSOP) recommended low muscle mass and low
muscle function for diagnosing sarcopenia (14). Although
there are numerous studies on the relationship between
sarcopenia and osteoporosis, there is insufficient data on
the association of these two factors with postoperative
complications and mortality in elderly patients with hip

fractures.

Therefore, this study aims to evaluate the relationship
between sarcopenia and osteoporosis in hip fracture in
accordance with the clinicopathological data of patients and
examine the effects of these two parameters on
postoperative results. We hypothesize that the decrease in
muscle mass and bone density with age and the sarcopenia
that develops accordingly predispose to hip fracture and

adversely affect the postoperative results.
MATERIAL & METHODS

Patient Selection

The data of patients operated on for traumatic hip fracture
in Cankin State Hospital, Clinic of Orthopedics and
Traumatology between January 2018 and December 2022
were analyzed in a single-center cross-sectional
retrospective study design. The study protocol was
approved by the Karatekin Univercity Ethical Committee
(date: 06.11.2023, no: 9).

Patients who underwent surgery for hip fracture had
preoperative abdominopelvic computed tomography,
psoas muscle area measurement at lumbar vertebra level
for sarcopenia assessment, and bone densitometry
measurement in the preoperative period and had complete

data included in the study.

Patients who underwent surgery for bone malignancy had a
history of malignancy in any part of the body other than
bone, did not have preoperative abdominopelvic computed
tomography (CT), could not measure psoas area in CT, did
not measure femur neck T score in bone densitometry and

had missing data were excluded from the study.
Data Collecting

Demographic data of patients (age, gender),

anthropometric measurements, preoperative
abdominopelvic CT images, preoperative Charlson
comorbidity index, American Society of Anesthesiologists
score, preoperative femur-neck T score, psoas muscle
index (PMI), fracture type, operation timing (emergency,
elective), surgical technique, intensive care unit

requirement, presence of postoperative complications,

10



Aegean J Med Sci
2025;1:9-18

Uslu et al.
Hip Fractures: Sarcopenia and Osteoporosis

length of hospital stay, and 30-day and one-year survival

were recorded.
Study Design

The PMI score of the patients was calculated. According to
the PMI cut-off value, the patients were grouped as
sarcopenia and non-sarcopenia and compared. According
to the femoral neck T score in Dual Energy X-ray
Absorptiometry (DEXA), patients were grouped as low (<-
2.5) and high (=-2.5) and compared. Patients were grouped
as dead and alive according to their postoperative survival
status (30-days and one-year) and compared. Risk factors

affecting overall survival were determined.
Anthropometric Measurements

The patient's height (meters) and body weight (kilograms)
were measured. Body mass index was calculated with the
formula “body weight (kg)/height squared (m?)". Data were

obtained from the patient follow-up file.

Dual Energy X-ray Absorptiometry (DEXA) and Femur
Neck T Score

DEXA uses a source that produces X-rays, a detector, and
an interface with a computer system to display scanned
areas of interest. The relevant, effective radiation doses are
small (1-7 p Sv) (15). DXA is essential compared to other
bone density methods because of its high accuracy,
simplicity, usability, and relatively low cost and radiation
exposure. In addition, unlike most other body composition
methods designed to measure a single whole-body
component, DEXA allows for quantifying multiple whole-
body and regional components. Thanks to these
advantages, it is widely used in bone density measurement

in all body bones, vertebrae, and femur neck (16).
Psoas Muscular Index and Sarcopenia Detection

PMI was used to detect the presence of sarcopenia. In the
preoperative abdominopelvic CT, bilateral psoas muscle
area measurement was performed at the level of the L3
vertebra. PMI was calculated with the sum of the psoas
area (right psoas area + left psoas area)/height squared
(Figure 2). Studies with PMI sarcopenia cut-off values were
taken as references. The cut-off value for PMI sarcopenia

was <5.3 for men and <3.6 for women (17).

Statistical Analysis

The mean and standard deviation values were used in the
data analysis while making the continuous data statistics.
Frequency (n) and percentage (%) values were used to
define categorical variables. Student's t-test was used to
compare the means of two groups in continuous
measurements. The chi-square test was used to evaluate
the relationship between categorical variables. In order to
evaluate the clinical status effectiveness on overall survival
at the end of the postoperative 30-day and one-year,
logistic regression analysis was performed with the
statistically significant variables using backward and enter
methods. The statistical significance level of the data was
taken as p<0.05. The data evaluation used www.e-
picos.com New York software and MedCalc statistical

package program.

329 Patients
Hip fracture operation

~,| 22 Patients
“1 Bone malignancy

~.| 20 Patients
History of malignancy

~,| 7Paticnts
7| No preoperative CT

9 Patients
| Inability to measure
psoas area on CT

| 28 Patients
Without bone densitometry

~,| 7 Patients
Missing data

236 Patients
Included in the study

Figure 1. Flowchart-patients included and excluded from

the study

CT: Computed tomography
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RESULTS

patients’ demographic, preoperative, and postoperative

. . L clinical data are summarized in Tables 1, 2.
During the study, 329 patients underwent hip joint surgery

due to trauma in our clinic. In addition, 22 patients Postoperative complications were evaluated separately as

operated on for bone malignancy, 20 patients with a history surgical and medical complications. In some patients,

of malignancy, seven patients without preoperative several complications were seen together. Postoperative

abdominopelvic CT, nine patients without psoas area surgical complications were sciatic nerve injury in two

measurement on CT, 28 patients without bone patients, dislocation in seven patients, surgical site infection

densitometry, and seven patients with missing data were in eight patients, and loosening in two patients. As

excluded from the study (Figure 1). postoperative medical complications, cardiovascular
disease in 16 patients, thromboembolism in 4 patients,
pulmonary infection in 8 patients, extra-pulmonary
infections in 11 patients, and different complications in 17

patients.

The patients were divided into two groups sarcopenia and
non-sarcopenia. According to the PMI cut-off values, 84
(35.6%) patients were in the sarcopenia group, and 152
(64.4%) were in the non-sarcopenia group. The mean age,
CCl, and length of hospital stay were statistically significantly

higher in the sarcopenia group than in the non-sarcopenia

(Right) Pacns Enl_g?tc)'e o group, while the mean PMI was lower (p<0.05). In addition,

Psoas muscle area

compared to the non-sarcopenia group, the frequency of

. . . females 265 years, comorbid disease, low T score, ICU
Figure 2. Calculation of psoas muscular index

requirement, postoperative complications, and surgical
Two hundred thirty-six patients were included in the study.

Of the patients, 147 (62.3%) were female, and 89 (37.7%) group.

complications were significantly higher in the sarcopenia

were male. The mean age was 70.12£10.24 years. The

Table 1. Preoperative demographic and clinical data of the groups according to PMI and T score

Low T
X Sarcopenia Non-Sarcopenia High T Score
All Patient . . Score .
rou rou rou
P P p value Group P p Value
(n=236)
(n=84) (n=152) (n=144)
(n=92)
X = SD X = SD X = SD X = SD x = SD
Age (year) 70.12+10.24 72.12+9.52 67.49+8.91 <0.001 72.49+8.17  69.91+7.89 0.016
BMI (kg/m?) 28.43+5.62 27.89+5.49 28.56+4.41 0.308 28.11+6.01 28.62+4.56 0.461
ccl 10.12+3.42 11.12+3.72 8.47+2.19 <0.001 13.01+4.51 9.82+3.37 <0.001
PMI
Female 3.67+0.72 3.11+0.39 4.05+0.61 <0.001 3.45+0.61 3.82+0.89 <0.001
Male 5.64+1.08 5.07+0.76 5.89+0.84 <0.001 5.51+0.99 5.69+1.02 0.152
n (%) n (%) n (%) n (%) n (%)
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Gender
Female 147 (62.3) 62 (73.8) 85(55.9) 0.007 69 (75) 78 (54.2) <0.001
Male 89 (37.7) 22 (26.2) 67 (44.1) 23(25) 66 (45.8)
Age Group
<65 45 (19.1) 10(11.9) 35(23.1) 0.037 11(11.9) 34 (23.6) 0.026
265 191 (80.9) 74 (88.1) 117 (76.9) 81(88.1) 110 (76.4)
Comorbid Disease
Yes 201 (85.2) 78 (84.8) 123(80.9) 0.013 78 (84.8) 123 (85.4) 0.894
No 35(14.8) 6(15.2) 29(19.1) 14(15.2) 21 (14.6)
ASA
| 12(5.1) 2(2.4) 10 (6.6) 0.125 6 (6.5) 6(4.2) 0.153
Il 37 (15.7) 10(11.9) 27(17.8) 8(8.7) 29(20.2)
1l 138 (58.5) 50 (59.5) 88(57.9) 56 (60.9) 82 (56.9)
I\ 40 (16.9) 16 (19.1) 24 (15.8) 17 (18.5) 23(15.9)
\ 9(3.8) 6(7.1) 3(1.9) 5(5.4) 4(2.8)
Presence of Sarcopenia
Sarcopenia 84 (35.6) 84 (100) - 43 (46.7) 41 (28.5) 0.004
Non-sarcopenia 152 (64.4) 152 (100) 49 (53.3) 103 (71.5)
T-score
Low 92 (38.9) 48 (57.1) 44 (28.9) <0.001 92 (100) =
High 144 (61.1) 36 (42.9) 108 (71.1) - 144 (100)
Fracture Type
Femoral Neck 127 (53.8) 40 (47.6) 87(57.2) 0.156 43 (46.7) 84 (58.3) 0.081
Intertrochanteric 109 (46.2) 44 (52.4) 65 (42.8) 49 (53.3) 60 (41.7)
ASA: American Society of Anesthesiologists, BMI: body mass index, CCl: Charlson comorbidity index, PMI: psoas muscle index
Table 2. Postoperative clinical data of the groups according to PMI and T score
All Patient Sarcopeniagro  Non-Sarcopenia Low Group High Group
up Group p Value p Value
(n=236) (n=84) (n=152) (n=92) (n=144)
X +SD X +SD X +SD X +SD X +SD
Length of Hospital Stay 12.57+5.91 14.56+5.21 11.47+4.88 <0.001 13.99+5.51 11.63+5.02 <0.001

(Days)
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n (%) n (%
Operation Timing
Emergent 217 (91.2) 74 (88.1)
Elective 19 (8.8) 10(11.9)
Operation Technique
Internal Fixation 112 (47.5) 39 (46.4)
Hemiarthroplasty 86 (36.4) 34 (40.5)
Total Hip Replacement 38(16.1) 11(13.1)
ICU Requirement
Yes 84 (35.6) 39 (46.4)
No 152 (64.4) 45 (53.6)

Postoperative Complication

Yes 52 (22.1) 25(29.8)

No 184 (77.9) 59 (70.2)

Postoperative Surgical Complication

Yes 10(4.2) 7(8.3)

No 226 (95.8) 77 (91.7)

Postoperative Medical Complication

Yes 50(21.2) 18(21.4)
No 186 (78.8) 66 (78.6)
30-day Mortality 32(13.5) 18(21.4)
1-year Mortality 58 (24.6) 29 (34.5)

PMI: psoas muscle index, ICU: intensive care unit

n (%) n (%) n (%)
143 (94.1) 0.106 84 (91.3) 133(92.4) 0.771

9(5.9) 8(8.7) 11 (7.6)
73 (48.0) 0.511 46 (50.0) 66 (45.8) 0.216
52 (34.2) 36 (39.1) 50 (34.7)
27 (17.8) 10(10.9) 28 (19.5)
45 (29.6) 0.010 35(38.1) 49 (34.0) 0.530
107 (70.4) 57 (61.9) 95 (66.0)
27 (17.8) 0.033 28 (19.4) 24(16.7) 0.013
125 (82.2) 64 (80.6) 120 (83.3)

3(1.9) 0.020 7 (7.6) 3(2.1) 0.040
149 (98.1) 85 (92.4) 141 (97.9)
32(21.1) 0.946 19(20.7) 31(21.5) 0.872
120 (78.9) 73(79.3) 113 (78.5)

14(9.2) 0.009 16 (17.4) 16 (11.1) 0.149
29(19.1) 0.008 25 (27.2) 33(22.9) 0.022

The frequency of survival (30 days and one year) was
significantly lower (p<0.05). There was no significant
difference between the sarcopenia and non-sarcopenia
groups in terms of other parameters (p>0.05) (Table 1, 2).

According to the femoral neck T score, the patients were

divided into low and high groups. Ninety-two (38.9%)
patients were in the Low group, and 152 (61.1%) were in the
high group. The mean age, CCl, and length of hospital stay
were statistically significantly higher in the low group than

in the high group, while the mean PMI was lower (p<0.05).
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In the low group, compared to the high group, the
frequency of females =65 years, sarcopenia, postoperative
complications, and surgical complications was significantly
higher. In addition, the postoperative 30-day survival rate
was significantly lower (p<0.05). There was no significant
difference between the low and high groups in terms of

other parameters (p>0.05) (Tables 1, 2).

Patients were divided into two groups, alive and dead,
according to their postoperative 30-day and one-year
survival. In the postoperative 30-day mortality evaluation,
204 (86.5%) patients were alive, and 32 (13.5%) were dead.
Women, sarcopenia, low T score, ICU requirement, and
postoperative complications were significantly higher in the
dead than in the alive group (p<0.05). However, there was
no significant difference between the groups in terms of 30-

day survival in terms of other parameters (p>0.05) (Table 3).

In the postoperative 1-year mortality evaluation, 178
(75.4%) patients were alive, and 58 (24.6%) were dead. The
frequency of women and sarcopenia was significantly
higher in the dead group than in the alive group (p=0.032,
p=0.008, respectively). There was no significant difference
between the groups in terms of one-year survival in terms

of other parameters (p>0.05) (Table 3).

For postoperative one-month mortality, female gender
[odds ratio (OR): 2.97, 95% confidence interval (Cl): 1.17-
7.54] and sarcopenia (OR: 3.65, 95% Cl: 1.68-7.91), low T
score (OR: 2.62, 95% Cl: 1.23-5.62), ICU requirement (OR:
2.32, 95% Cl: 1.09-4.92) and presence of postoperative
complications (OR: 2.89%) 95 Cl: 1.32-6.36) were significant
risk factors (p<0.05). For postoperative one-year mortality,
female gender (OR: 2.04, 95% Cl: 1.06-3.94) and presence of
sarcopenia (OR: 2.24, 95% Cl: 1.22-4.09) was a significant
risk factor (p<0.05) (Table 4).

DISCUSSION

In the current study, patients who were operated on for hip
fractures were examined, and 1-month and 30-day
mortality and postoperative complications were compared
between the groups according to sarcopenia due to PMI
and osteoporosis status obtained according to the T score
of the patients.

While 1-year mortality was seen in 58 (24.6%) patients, 1-
month mortality was observed in 32 (13.56%) patients. In
multivariate analysis, the sarcopenic group and female
gender due to PMI were necessary for 1-year and 30-day
mortality; low T score, ICU requirement, and postoperative
complications are among the factors affecting 30-day
mortality.

Table 3. Comparison of groups according to postoperative survival (30-day and one-year)

All Patient 30-day Mortality
(n=236) (n=32)
n (%) n (%)
Gender
Female 147 (62.3) 26 (81.3)
Male 89 (37.7) 6(18.7)
Age Group
<65 45 (19.1) 6(18.7)
265 191 (80.9) 26 (81.3)
Comorbid Disease
Yes 201 (85.2) 27 (84.4)
No 35(14.8) 5(15.6)
PMI
Sarcopenia 84 (35.6) 20 (62.5)
Non-Sarcopenia 152 (64.4) 12 (37.5)
T score
Low 92 (38.9) 19 (59.4)
High 144 (61.1) 13 (40.5)

p Value One-year Mortality (n=58) p Value
n (%)
0.020 43 (74.1) 0.032
15(25.9)
0.664 45 (77.6) 0.717
13(22.4)
0.892 52 (89.7) 0.268
6(10.3)
0.001 29 (50) 0.008
29 (50)
0.011 25 (43.1) 0.459
33 (56.9)
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Table 4. Multivariant analysis of the effect of clinical data on postoperative 30-day and one-year mortality status

Odds Ratio
For 30-Day Mortality
Gender (Female) 2.97
PMI (Sarcopenia) 3.65
T score (Low) 2.62
ICU (Yes) 2.32
Postoperative Complication (Yes) 2.89
For One-Year Mortality
Gender (Female) 2.04
PMI (Sarcopenia) 2.24

PMI: Psoas muscle index, ICU: Intensive care unit, odds ratio, p<0.05

95% Confidence Interval p Value
1.17-7.54 <0.05
1.68-7.91 <0.05
1.23-5.62 <0.05
1.09-4.92 <0.05
1.32-6.36 <0.05
1.06-3.94 <0.05
1.22-4.09 <0.05

The term sarcopenia was first described by Rosenberg et al.
(18) in 1989 as a degenerative loss in skeletal muscle mass
and strength. After understanding the pathophysiology of
sarcopenia in line with the studies conducted in recent
years, its importance is increasing day by day due to its
effect on the aging society and its close relationship with
the clinical results of the disease. It is known that a

sarcopenic  state is  associated with  impaired

cardiopulmonary  performance, weakened cognitive
functions, greater risk of falling, and thus fracture risk,
physical disability, and death (19,20). In addition, the
hospital cost of patients with sarcopenia in hospitalized

patients is 5-fold higher than those without sarcopenia (21).

In the current study, sarcopenia was detected in 84
(35.59%) of 236 patients who were operated for hip
fracture. In patients with sarcopenia, 30-day, and 1-year
mortality rates were observed in 18 (21.4%) and 29 (34.5%)
patients, respectively. In addition, while 30-day mortality
increased 3.65 times in the sarcopenic group, it was found
that 1-year mortality increased 2.24 times. A recent study
involving 913 people aged 63-67, similar to ours, showed
that low muscle mass increased the risk of fracture 2-fold
for three years (22). Similarly, another study reported that
the EWGSOP definition of sarcopenia fracture risk was
higher than the patient group without sarcopenia (heart
rate: 0.94, 95% Cl: 0.54-1.64) (23).

In this study, most patients with hip fractures were female.
In addition, female patients have a higher prevalence of
sarcopenia than male patients. However, contrary to the

current study, it has been shown in various studies that the

male gender is a risk factor for increased hip fracture
mortality. Low grip strength and muscle mass are more
common in male patients with hip fractures than in females
(24,25). However, in a study of 322 male and 435 female
patients, the effect of sarcopenia on fractures in various
parts of the body differed between men and women. In this
study, sarcopenia was seen more in women with vertebral
and hip fractures; sarcopenia is more common in men with

ankle and hip fractures (26).

In the current study, 92 (38.9%) patients were in the low
group according to the femoral neck T score. In the low
group, the

sarcopenia,

incidence of females =65 years of age,
postoperative complications, and surgical
complications was significant. Similarly, a study involving
2,261 patients showed that lower T scores were directly

related to a 1-year risk of hip fractures (27).

Studies show that both conditions are seen in similar
populations when we evaluate the relationship between
sarcopenia and osteoporosis in advanced age. A
mechanical relationship exists between muscle and bone in
sarcopenic individuals (28). The relationship between
muscles and bones has been revealed more clearly with
DEXA and cross-sectional imaging methods (29). While
DEXA studies show positive relationships between muscle
condition and bone mass and density, cross-sectional
imaging methods have additionally shown that bone size
and strength are associated with muscle size and, to a
lesser extent, muscle strength (30). This study also has
several limitations. First, the study was designed as a single

center and retrospective.
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Sarcopenin was performed only according to radiological

measurements according to PMI, and functional
parameters such as EWGSOP or ISarcoPRM criteria were
not used. In addition, sarcopenia cut-off values were
determined in accordance with the current literature data.
Despite these limitations, the study also has strengths. Our
study is the only study evaluating the effects of sarcopenia
and osteoporosis on postoperative outcomes in hip
fracture patients in the Turkish population.

CONCLUSION

In conclusion, sarcopenia and osteoporosis are age-related
decreases in the amount of muscle and bone, respectively.
Both are among the factors that cause disability, falls, and
hip fractures in the elderly and directly affect the
postoperative results. The incidence of sarcopenia and low
T score is high in female patients over 65 and in patients
with adverse postoperative outcomes. Therefore, especially
in geriatric patients, the detection of these two conditions
in the earliest period to be detected and the correction of
the factors that can be corrected are crucial both in
increasing the quality of life of the patients and in dealing
with the development of adverse traumatic events and the

resulting situations with less damage.
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ABSTRACT
OBJECTIVE: This study aimed to evaluate the effectiveness of physical therapy (PT) on pain, functional status, depressive
symptoms, and quality of life in patients with chronic neck pain (CNP).

MATERIAL AND METHODS: The study was designed as a randomized controlled trial involving outpatient clinic patients at a
tertiary care hospital and included 80 patients with CNP. The patients were randomly assigned to two groups. The treatment
group (TG) received ten sessions of conventional PT (hot pack, ultrasound, and Transcutaneous Electrical Nerve Stimulation) and
home-based exercises. The control group (CG) was only given a home-based exercise program. Both groups were informed about
correct posture and daily life activities. Patients were assessed pre-treatment, at the end of treatment (2 weeks), and 12 weeks
after the treatment using the Visual Analogue Scale (VAS pain), cervical range of motion (ROM), Beck Depression Index (BDI), and
short form-36 (SF-36).

RESULTS: Both groups showed significant improvements in VAS pain scores, ROM, SF-36, and BDI scores post-treatment (p<0.01
for all). At the three-month follow-up, the improvements in the TG continued, while the CG showed a regression compared to the
levels observed two weeks after the treatment. The degree of improvement in VAS pain and BDI scores in the TG was significantly
greater than in the CG (p<0.01).

CONCLUSION: In the treatment of CNP, adding PT modalities to the home exercise resulted in greater reductions in pain,
disability, and depressive symptoms, as well as improvements in quality of life compared to home exercise alone. It’s appropriate
to recommend PT modalities as a beneficial treatment for CNP.

Keywords: Chronic neck pain, quality of life, exercise, physical therapy modalities

0z
AMAC: Bu ¢alismanin amaci, kronik boyun agrisi (KBA) olan hastalarda fizik tedavinin (FT) agri, fonksiyonel durum, depresif
semptomlar ve yasam kalitesi lizerindeki etkinligini degerlendirmektir.

GEREC ve YONTEM: Calisma, 3. basamak hastane tabanli, randomize kontrollii olarak tasarlanmistir. KBA olan 80 hasta iki gruba
randomize edilmistir. Tedavi grubuna (TG), on seans konvansiyonel FT (sicak paket, ultrason ve Transkutanoz Elektriksel Sinir
Stimiilasyonu) ve ev egzersiz programi verilmistir. Kontrol grubuna (KG) ise yalnizca ev egzersiz programi verilmistir. Her iki gruba
da dogru durus, glinliik yasam egitimi verilmistir. Hastalar, tedavi dncesi, tedavi sonunda (2 hafta) ve tedaviden 12 hafta sonra
Viziiel Analog Skoru (VAS adri), servikal eklem hareket acikligi (EHA), Beck Depresyon Olcegi (BDO) ve yasam kalitesi kisa form-36
(SF-36) kullanilarak degerlendirilmistir.

BULGULAR: Her iki grup da tedavi sonrasi VAS agri skorlari, servikal EHA, SF-36 ve BDO skorlarinda anlamli iyilesmeler
géstermistir (tiim parametrelerde, p<0,01). U¢ aylik takipte, TG'deki iyilesmeler devam ederken; KG'de tedavi sonrasi ikinci haftada
gézlemlenen diizeylerde gerileme izlenmistir. TG'deki VAS agri ve BDO skorlarindaki iyilesme derecesi, KG'ye gére anlamli
derecede daha fazladir (her biri i¢in, p<0,01).
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SONUC: Kronik boyun agrisi tedavisinde, ev egzersiz programina FT modalitelerinin eklenmesi, yalnizca ev egzersiz programina

gadre agri, engellilik ve depresif semptomlarda daha bliyiik azalmalar ile yasam kalitesinde daha fazla iyilesmeler saglamistir.
Kronik boyun agrisinda FT modalitelerinin faydali bir tedavi olarak dnerilmesi uygun goziikmektedir.

Anahtar Kelimeler: Kronik boyun agrisi, yasam kalitesi, egzersiz, fizik tedavi modaliteleri

INTRODUCTION

Chronic neck pain (CNP) is a prevalent and debilitating
musculoskeletal condition that affects 15-20% of the adult
population and it is more commonly observed in women
than in men (1,2). It is characterized by persistent pain and
discomfort in the posterior and lateral aspect of the neck
region, often resulting in functional limitations and
decreased quality of life. CNP can have various etiologies,
including mechanical, degenerative, and postural factors,
and it is associated with significant healthcare costs and
socioeconomic burdens (3). The management of CNP
typically involves a multidisciplinary approach, aiming to
alleviate pain, improve function, and enhance patients'
overall well-being. Common conservative treatment options
include patient education, medical interventions
(paracetamol, non-steroidal anti-inflammatory  drugs
(NSAIDs), opioids, muscle relaxants, etc), exercise therapy,
injections, and physical therapy (PT) modalities (3-5). While
patient education and medical interventions, such as
analgesics and muscle relaxants, have been extensively
studied and are widely implemented, the efficacy of PT
modalities in CNP management remains an area of ongoing

research.

Physical therapy modalities encompass a range of
therapeutic interventions, including manual therapy
techniques,  therapeutic  exercises, electrotherapy
modalities, and heat/cold applications (4-6). Superficial heat
agents, such as hotpack (HP), and deep-heating agents,
such as therapeutic ultrasound (US), are commonly used
conservative treatment methods for CNP (7,8). US and HP
contribute to pain reduction through various mechanisms.
They can increase endorphin levels, raise the pain
threshold, alter the viscoelastic properties of tissues,
reduce pressure and tension in nerve endings, and facilitate
the removal of harmful metabolic waste from the affected
area through vasodilation, among others (9). Additionally,
therapeutic US can effectively reduce pain through its
micro-massage effect (10). Transcutaneous nerve
stimulation (TENS) is another electrotherapy method

commonly used in the conservative treatment of chronic

musculoskeletal pain due to its analgesic effect, although its
effectiveness is not strongly supported by robust evidence
(11). Similar to other agents, TENS positively contributes to
pain modulation through the gate control theory and by
triggering the release of natural opioids (beta-endorphins

and enkephalins) in the body (9,12).

These interventions address the underlying
musculoskeletal dysfunctions, promote tissue healing,
reduce pain, and improve physical function. There is no
clear evidence on the effectiveness of PT modalities for
CNP, as studies report inconsistent results and lack
comprehensive data, with some showing positive effects on
pain reduction and functional improvement. In contrast,
others find minimal or no significant benefits (4,6,13,14).
The heterogeneity in study designs, treatment protocols,
outcome measures, and patient populations contributes to

the variability in the reported results.

There is a lack of Level 1a evidence regarding the
effectiveness of PT modalities in managing CNP. Therefore,
well-designed prospective randomized controlled trials
(RCTs) are needed to provide high-quality evidence. This
study aims to address this gap and evaluate the
effectiveness of PT modalities (electrophysical therapy),
widely used in conservative CNP management, including in

Turkiye.
MATERIAL & METHODS

Study Design

The research was designed as a hospital-based, single-
center, randomized controlled study. The study protocol
was approved by the Ethics Committee of Konya University,
Meram Medicine Faculty (approval number: 2012/083). This
study was conducted according to the Declaration of
Helsinki, and written informed consent for participation in

the study was obtained from all patients.

Participants

Patients who applied to the University of Konya, Medicine

Faculty, Physical Medicine and Rehabilitation Clinics, and
20
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were diagnosed with non-specific CNP clinically between
June 2012 and July 2014 were assessed for the study. The
diagnosis of CNP is defined, in line with the literature, as
non-specificc,  mechanical,  degenerative,  discogenic
musculoskeletal pain occurring in the neck region, based on
anamnesis, detailed physical examination, and necessary
imaging (X-ray and/or magnetic resonance imaging) (3-5).

The inclusion criteria were subjects between the ages of 18
and 65 years old with a pain severity of >3 according to the
Visual Analog Scale (VAS pain) and previous neck pain of at
least 12 weeks. The exclusion criteria included the presence
of acute protruded or extruded cervical disc herniation
(CDH), CDH or cervical stenosis leading to a neurological
deficit, the presence of red flags, including cancer, infection,
fracture, and rheumatological diseases (e.g., ankylosing
spondylitis or rheumatoid arthritis), chronic widespread
pain, including fibromyalgia, individuals with significant
headaches, patients with a history of major depression or
those who had started antidepressant medication within
the last 3 months, thoracic outlet syndrome, history of
cervical region surgery, individuals with cardiac
pacemakers, those who are pregnant, or those with
decompensated systemic diseases (respiratory failure,

heart failure, liver cirrhosis, etc.).

Interventions

All patients were initially provided with education, including
the resting position of the neck and points to consider in
daily life activities. Additionally, all patients were given a
home exercise program for three months, including range
of motion (ROM) exercises and isometric strengthening
exercises. These strengthening exercises were applied to
the cervical flexor, extensor, and rotator muscles due to
their ease of use and practicality in daily practice (6). The
program consisted of two sets of 10 repetitions, performed
twice a day. The same physician demonstrated the
exercises to the patients multiple times and provided
written materials with visual representations of the
exercises to all participants. Patients whose exercise
compliance, assessed based on self-reported adherence,
was below 70% at the follow-up assessment were excluded
from the study. The patients were not prescribed any
analgesics for regular use. However, they were advised that

they could take 500 mg of paracetamol or an NSAID if

necessary, provided that they did not use it within 24 hours
before the follow-up appointments.

In the active treatment group (TG), in addition to the
treatments received by the control group (CG), conventional
PT modalities, including HP, therapeutic US (ITO US-100®),
and TENS (Intelect®), were applied for two weeks. The
patients received a total of 10 sessions of conventional PT,
with one session per day for five days a week, for two
weeks, in alignment with the routine practice of our
hospital. The treatment included the application of an HP to
the neck area for 20 minutes, continuous US at a dose of
1.5 watts/cm? for 10 minutes, and conventional TENS for 30
minutes. The TENS parameters were set with a pulse
duration of 100 microseconds, a frequency of 100 Hz, and
an amplitude adjusted to a level where the patient felt

paresthesia.

The patients were randomly allocated into two groups
using simple randomization using the coin flip method by
an independent hospital staff member. The evaluation of
patients' parameters and questionnaires was conducted by

the same physician.
Evaluation Parameters

Patient evaluations were performed by the same physician
at baseline, 2 weeks post-treatment, and 3 months post-
treatment. The VAS pain, ranging from 0 to 100 mm, was
used to measure pain intensity. The active ROM of the
cervical spine in all directions (flexion, extension, right and
left lateral flexion, and rotation) was assessed. In this study,
the active cervical ROM levels were evaluated using a
grading method based on the percentage of limitation.
Based on this classification, the degrees of limitation are as
follows: no limitation (0%), 1%*-degree limitation (0-25%), 2"-
degree limitation (25-50%), 3"-degree limitation (50-75%),
and 4"-degree limitation (75-100%).

The SF-36 Health Survey, which is the most commonly used
generic measure of quality of life, was utilized to assess the
quality of life. The SF-36 quality of life scores have been
validated and tested for reliability in Turkis (15). It consists
of eight subscales, including physical functioning, physical
role limitations, emotional role limitations, pain, general
health, vitality (energy or fatigue), social functioning, and
mental health. Scores on each subscale range from 0 to
100, with higher scores indicating better health status.
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The Beck Depression Inventory (BDI) is used to assess
depressive symptoms. It has been validated and tested for
reliability in Turkish (16). The inventory consists of 21
items, and each item utilizes a four-point self-rating scale
ranging from 0 to 3 to evaluate specific behaviors
associated with depression. The total maximum score on
the inventory is 63, with a score of 17 or higher indicating
the presence of a depressive mood.

Statistical Analysis

The statistical analysis of the data was conducted using IBM
SPSS Statistics for Windows, Version 22.0. Armonk, NY: IBM
Corp. software in a computerized environment. The chi-
square test was used for categorical variables to determine
whether there were differences in demographic variables
between groups. Independent t-tests were applied to
assess differences for continuous variables. The changes in
VAS, SF-36, and BDI scores of patients at baseline, post-
treatment, and 3-month follow-up were evaluated for time
effects, group effects, and group-time interactions using
repeated measures analysis of variance (ANOVA). The
assumption of sphericity was assessed using the Mauchly
test statistic. Multiple comparisons were adjusted using the
Sidak method based on corrected p-values. Furthermore,
the analysis of ordinal values of cervical ROM limitations in
patients at baseline, post-treatment, and 3-month follow-up
was performed using the nparLD package in the R program.
Multiple comparisons were adjusted using the Bonferroni
method based on corrected p-values. A significance level of

p<0.05 was considered statistically significant.

The G Power 3.1.9.4 program was used for the study
sample size. Considering the VAS-pain value, which is the
main outcome of this study, it was calculated that (ANOVA:
Repeated measures, between factors) at least 40 patients
per group should be taken in when the effect size (medium)

is 0.3, the alpha value is 0.05, and the power value is 0.90.

RESULTS

A total of 85 patients were randomized at baseline, of
whom 80 completed the study, resulting in a total of 40
participants in both groups. No treatment-related side
effects (wound development, blood pressure fluctuations,
discomfort, allergies, etc.) were reported by the participants
or observed on medical follow-ups. Figure 1 shows the

study's flow chart.

Both groups consisted of 38 females and 2 males. The
mean duration of symptoms in the TG and CG were 4.1+4.2
and 2.7+2.4 years respectively (p=0.06). The demographic
characteristics of the patients are presented in Table 1, and
there were no statistically significant differences between
the groups in terms of age, gender, BMI, marital status,

education level, smoking status, and occupation (p>0.05).

The change in VAS pain scores between the TG and the CG
during the treatment period is shown in Figure 2 and Table
2. According to these results, a significant reduction in pain
was observed in both groups. In the CG, the decreased pain
level observed 2 weeks after treatment increased at the 12-
week follow-up. However, in the TG, the reduction in pain
continued throughout the follow-up period. Significant
improvement in cervical ROM was observed in both groups
after treatment, but the ROM gains at 12 weeks decreased
in the CG while they continued in the TG, and the
improvement in the TG was found to be superior to the CG
(p<0.01). Similarly, the changes in BDI and SF-36 quality of

life scores are summarized in Tables 2 and 3 below.

- Assessed for elimbility (n=97)

Excluded (n=12)

+ neurological deficit (n=2)

_, | #pregnancy (n=1)

+ theumatological diseases (n=4)
+red flags (n=2)

+ declination (n=3)

‘ Randomization (n=85) ‘
|

Allocated to control group (n =41)

Allocated to treatment group (n=44)

. ) ! Bastlie # Rereived allocated intervention
+ Received allocated intervention Evalustion (w()

m=44) m=41)
+ Did not receive allocated +Did not receive allocated
intervention (n=0) intervention (n=0)

| | Folows | l

Lost to follow-up (n=2)

Second Lost to follow-up (n=1)
Discontinued intervention (w=2) Evaluation (w2) || Discontinued intervention (n= ()

(transportation problem, illness)

——

Analysed (n=40) Evaluation (w12} Analysed (n=40)

Figure 1. Flowchart of the enrollment process of the study
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Table 1. Demographic characteristics of study participants

Treatment Group Control Group
(n=40) (n=40) P
Mean = SD Mean + SD
Age (Years * SD) 49.949.9 48.849.1 0.609°
BMI (kg/m? + SD) 31.546.2 31.0£4.7 0.698°
Symptom Duration (Years) 4.1+4.2 2.7+2.4 0.06°
n (%) n (%)
Sex Female 38(95 38 (95
(95) (95) 1.00°
Male 2(5) 2(5)
Singl 4(10 0(0
nee (10 © 0.116°
Marriage Married 36 (90) 40 (100)
llliterate 5(12,5) 5(12)5)
0.334°
Education Primary School 26 (65) 31(77,5)
High School or College 9(22)5) 4(10)
Non-smoker 35(87,5 36 (90
Smoking 7.2 B 0.950°
Smoker 5(12,5) 4(10)
35(87,5 38 (95
Employment Employed (762 ) 0.55°
Housewife 4(10) 2(5)
Student 1(2,5) 0(0)
BMI: Body mass index, SD: Standard deviation, 2Independent Samples t-test, "Pearson chi-square test, ‘Mann-Whitney U test

80,00
+— Control Group

Treatment Group

70,00

60,00
VAS

50,00

40,00

30,007

T
wo w2 w12
time

Figure 2. The change in VAS pain scores over time was examined in the treatment and control groups

VAS: Visual Analogue Scale
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Table 2. Evaluation of patients’ VAS-pain and Beck Depression Inventory scores

VAS (mm)

BDI

VAS: Visual Analog Scale, BDI: Beck Depression Inventory, W0: Before treatment, W2: 2 weeks after treatment, W12: 12 weeks after treatment,

WO

W2
W12

WO-W2 (pb)

WO-W12 (p®)
W2-W12 (p®)

WO

W2
w12
WO-W2 (pb)
WO-W12 (pb)
W2-W12 (pb)

TG Group
Mean + SD

72.37+9.47

38.50+12.51
30.50+£11.75

<0.001

<0.001
<0.001

16.62+7.85

5.70+4.26

4.45+4.51
<0.001
<0.001
0.056

Control Group
Mean £ SD

68.00+11.59

42.00+£13.99
51.50+12.51

<0.001

<0.001
<0.001

14.35+£6.55

6.25+4.14

8.97+4.21
<0.001
<0.001
<0.001

aIndependent Samples t-test, Ppaired t-test, Two-Way Repeated Measures Analysis of Variance (ANOVA)

0.0682

0.2422
<0.0012

0.006¢

0.1642

0.5602
<0.0012

0.387¢

Table 3. Evaluation of patients’ SF-36 Quality of Life scores

Physical Functioning

Social Functioning

Physical Role Limitations

W0
w2

W12

WO-W2 (p®)
WO-W12 (p®)
W2-W12 (pb)
WO

w2

w12

WO-W2 (p®)
WO-W12 (p®)
W2-W12 (p®)
W0

w2

W12

TG Group
Mean £ SD

67.8+16.1
36.7+15.4
33.1+19.6
<0.001
<0.001
0.189
33.7+22.3
72.5+16.7
70.6+20.9
<0.001
<0.001
0.884
3.7£12.0
54.3+34.8

63.1+33.0

Control Group
Mean * SD

62.7+16.1
33.6+15.2
44.2+15.1
<0.001
<0.001
<0.001
39.6+19.7
74.0+16.5
57.5+17.6
<0.001
<0.001
<0.001
3.7£14.4
50.0+30.4

30.6+26.8

0.0162

0.3652

<0.0012

0.765¢

0.2122

0.6772

<0.001@

0.592

1.0002

0.5522

<0.0012
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Emotional Role Limitations

Pain

Vitality (Energy)

Mental Health

General Health

W12

WO-W2 (p®)
WO-W12 (p®)
W2-W12 (p®)
WO

w2

w12

WO-W2 (p®)
WO-W12 (pP)
W2-W12 (p®)
WO

w2

w12

WO-W2 (pb)
WO-W12 (p®)
W2-W12 (p®)
WO

w2

w12

WO-W2 (p®)
WO-W12 (pP)
W2-W12 (p®)
WO

w2

w12

WO-W2 (pb)
WO-W12 (p®)

W2-W12 (p)

W0

w2
w12
WO-W2 (p®)

WO0-W12 (p®)

63.1+33.0

<0.001

<0.001

0.188

7.5£17.6

67.5+28.7

69.1+31.4

<0.001

<0.001

0.983

29.5+£11.1

65.0+11.9

68.1+x15.4

<0.001

<0.001

0.389

21.5+13.6

58.0+16.3

61.1£19.0

<0.001

<0.001

0.535

31.0£14.0

68.8+12.9

71.3¢x16.7

<0.001

<0.001

0.678

33.5+15.7

57.6£14.0

60.6+16.2

<0.001

<0.001

30.6+26.8

<0.001

<0.001

<0.001

6.6+18.7

67.5+£32.4

43.3+£33.0

<0.001

<0.001

<0.001

34.6£11.0

66.5£15.4

52.7+12.4

<0.001

<0.001

<0.001

23.6+14.3

58.2+17.1

42.1+16.3

<0.001

<0.001

<0.001

35.5+12.4

67.5£16.9

54.1£14.0

<0.001

<0.001

<0.001

38.7+16.8

57.7£14.1

47.3+£15.3

<0.001

<0.001

<0.0012

0.011¢

0.8392

1.000°

<0.0012

0.055¢

0.0432

0.6292

<0.0012

0.203¢

0.5002

0.9542

<0.0012

0.068¢

0.133

0.701

<0.001

0.082¢

0.1542

0.9682

<0.0012

0.387¢
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W2-W12 (p®) 0.212

<0.001

SD: Standard deviation, WO: Before treatment, W2: 2 weeks after treatment, W12: 12 weeks after treatment, @ Independent Samples t-test,

bpaired t-test, “Two-Way Repeated Measures Analysis of Variance (ANOVA)

DISCUSSION

In the present study, aimed at investigating the
effectiveness of PT modalities, which are among the
conservative treatment methods for CNP, on clinical
findings and quality of life, a significant improvement
compared to baseline was observed in both groups during
the follow-up period after treatment. While the
improvement in the CG decreased at the 3-month follow-up
after the treatment received at CG, a continuation of

improvement was observed in the TG.

In an RCT, it has been reported that a combination of US
and TENS is as effective as high-intensity laser therapy
(HILT) in treating neck pain associated with cervical disc
herniation (17). In an RCT conducted by Venosa et al. (18)
the effects of HILT and a combination of US treatment and
TENS on pain, ROM, and functional activity in patients with
cervical spondylosis were evaluated. After 12 treatment
sessions, improvement was observed in cervical ROM, VAS
pain scores, and neck disability index (NDI) in both groups,
but the HILT group was found to be superior. However,
studies are available that demonstrate these treatments'
ineffectiveness (19,20). There are numerous studies in the
literature regarding the efficacy of US and TENS in the
treatment of CNP, and it is evident that there are promising
results (21). In our study, physical therapy modalities were
compared to a CG that received a highly potent treatment
including exercises (22,23), contrary to some previous
studies. It was found that 10 sessions of US, TENS, and HP
therapy were effective. We believe that the results we
obtained will contribute to the conflicting findings in the

literature.

In a systematic review (24), which included 83 studies, to
demonstrate the effectiveness of physical therapy
modalities in the treatment of acute or CNP, acupuncture,
laser therapy, and intermittent traction were reported to
have moderate levels of evidence in short-term follow-up.
For acute whiplash syndrome, subacute, or CNP, pulse US
therapy, infrared light therapy, and continuous traction
were reported to have no significant effect on pain

reduction with moderate evidence. Furthermore, it was

stated that the addition of superficial HP therapy to
mobilization, manipulation, or electrical stimulation did not
provide additional benefits in the 6-month follow-up. The
authors emphasized the need for determining standard
treatment doses and conducting well-designed studies in

this regard.

A meta-analysis published in 2018 revealed insufficient
evidence regarding the use of TENS for cervical spine pain
(25). Only one RCT related to neck pain and six RCTs related
to lower back pain were included in this meta-analysis. It
was reported that TENS had very short-term effectiveness
and did not show significant efficacy after 1-3 months of
treatment. In our study, patients were assessed 3 months
after the treatment, and it was observed that the clinical
effectiveness in the TG continued without diminishing.
Therefore, our study, being an RCT with a moderate follow-
up period, can contribute to the need for strong-quality

studies in this area.

In the present study, the combined application of physical
therapy modalities prevented us from isolating the
effectiveness of each modality individually. Therefore, this
study would be insufficient in contributing to the
clarification emphasized in systematic reviews and meta-
analyses, which state that US therapy may be effective for
neck pain but that the extent of its additional benefit when
combined with other treatments is not clear (26). However,
considering that in many physical therapy and
rehabilitation clinics these treatments are commonly
combined and are cost-effective and safe, the results we

obtained are valuable from a clinical practice perspective.

Exercise therapy is believed to reduce inflammation,
decrease muscle activity and spasms, improve muscle
coordination, and support tissue regeneration, thereby
restoring musculoskeletal pain and disability (27). Indeed,
many exercise programs are designed to correct muscle
coordination, relax tense muscles, increase ROM, and
enhance muscle strength. There is limited research
evaluating the effectiveness of exercise programs
specifically for CNPs. Lluch et al. (28) found that low-load

training involving deep cervical flexor muscle exercises for
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six weeks resulted in reduced pain and disability in patients
but did not observe changes in pressure pain sensitivity in
the regional neck muscles. Schomacher et al. observed
structural changes such as increased fat concentration and
type 2 fibril proliferation in the deep cervical extensor
muscle group in patients with neck pain (29). They
recommended exercises targeting the deep cervical
extensor muscles. Studies on the effectiveness of exercise
in the treatment of CNP have generally focused on specific
muscle groups and demonstrated the efficacy of these

targeted exercises (23,30).

In studies investigating the effectiveness of medical
treatments or PT modalities, the comparison is often made
with a CG receiving either a placebo effect or exercise
interventions (4,6,8,13,14). In a recent study, Haklgil et al.
(8) compared Pilates alone to Pilates combined with
conventional physiotherapy in CNP. Similar to our study,
this RCT included physiotherapy modalities such as hot
packs, TENS, and US, and reported that the addition of
physiotherapy modalities was beneficial. Moreover, as in
our study, sham physiotherapy modalities were not used in
this RCT. In our study, both groups were engaged in home
exercise therapy from the beginning of the study until the
3-month follow-up, in addition to patient education and
points to consider in daily life activities. Therefore, it would
not be appropriate to make definitive conclusions solely
regarding the effectiveness of the exercise program due to
the methodology of the present study. However, the
observed improvements in both groups support the
potential positive effects of exercise when combined with
other treatments on clinical symptoms and quality of life.
The addition of PT modalities, especially HP and TENS, to
exercise in a patient experiencing pain will likely decrease
pain in the short term and increase patient compliance with
exercises.B% In our study, in the group receiving physical
therapy in addition to exercise and medical treatment, the
continued decrease in pain and improvement in physical
functions for up to 3 months may also be attributed to the
indirect impact of exercise on adherence to daily life

activities.

In the evaluation of the quality of life and satisfaction in
patients with neck pain, more rational tools such as the NDI
or the Neck Pain and Disability Index are commonly used,
rather than the SF-36 test (31). Due to the majority of our

study participants having low educational levels, not driving

cars, and leading sedentary lifestyles, the SF-36 scale, which
primarily assesses general activities, was utilized to
measure their quality of life. CNP often coexists with mood
disorders such as depression and anxiety (21,32).
Considering this association, we used the BDI as a general
screening test for assessing the emotional status of the
patients. The results obtained in our study are consistent
with the literature, as we observed a reduction in BDI
scores and an improvement in quality of life parallel to the

decrease in pain following treatment.
Study Limitations

The main limitations of the present study were the unequal
treatment of the groups and the lack of single-blinding. The
intervention group received more intensive treatment,
while the CG did not receive the same dose of sham
therapy. As a result, this may significantly impact the
findings. However, these treatments are inherent practices
in PT, and patients undergoing these therapies would
naturally receive more treatment compared to those not
receiving PT. Hence, this aspect does not invalidate the
main objective of our study, and the obtained results
remain meaningful. Although a true sham application for
HP could not be conducted, sham applications could have
been performed for TENS and US; however, this was not
the primary aim of our study. Other important limitations
include the single-center nature of the study, the lack of a
long-term follow-up period, and the absence of structured
psychiatric evaluations for assessing mood levels.
Additionally, cervical ROM was assessed using a subjective
classification method rather than goniometry or digital
measurement techniques, which could have provided more
reliable data. Despite these limitations, we believe that the
strengths of our study, such as being an RCT and the
thorough evaluation of patients at two different time
points, are noteworthy. In a field where strong evidence is
lacking, we hope that our study will contribute significantly

to the literature.
CONCLUSION

In the treatment of CNP, adding PT modalities (HP, US, and
TENS) to the home-based exercise program resulted in
greater reductions in pain, disability, and depressive
symptoms, as well as improvements in quality of life

compared to home-based exercise alone in the short and
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medium term. Considering that PT modalities are safe, easy
to apply, relatively inexpensive, and effective treatment
options, they may be considered an important component

of conservative treatment for CNP.
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Frequency of Metabolic Syndrome in Individuals Diagnosed with
Rheumatoid Arthritis and Its Relationship with Inflammatory
Parameters

Romatoid Artrit Tanili Bireylerde Metabolik Sendrom Sikligi ve inflamatuvar Parametrelerle iliskisi
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ABSTRACT

OBJECTIVE: The aim of this study is to investigate the relationship between rheumatoid arthritis (RA) and metabolic syndrome
(MetS), to evaluate the prevalence of MetS in patients with RA and its association with biomarkers [C-reactive protein (CRP),
erythrocyte sedimentation rate (ESR), lipid profile, vitamin D], and to explore the effects of antirheumatic therapies on metabolic
parameters. It is known that MetS increases cardiovascular risk in RA patients; thus, clarifying this relationship is critically
important for patient management.

MATERIALS AND METHODS: This study was designed as a cross-sectional cohort analysis, including 270 RA patients followed in
a single center. Demographic, clinical, and laboratory data of patients were collected retrospectively. MetS diagnosis was
established according to the National Cholesterol Education Program Adult Treatment Panel Ill (NCEP ATP Ill) criteria. Disease
activity markers for RA (CRP, ESR), lipid profiles, vitamin D levels, and treatment details were recorded. Student’s t-test, Mann-
Whitney U test, and chi-square test were used for statistical comparisons between groups.

RESULTS: The prevalence of MetS among RA patients was found to be 31.7%. Patients with MetS had significantly higher
metabolic risk factors, such as body mass index (32.7 kg/m?, hypertension (95%), and hypertriglyceridemia (86%). No significant
differences were observed in CRP and ESR levels between patients with and without MetS. Although vitamin D deficiency was
common, it was not significantly associated with MetS. Furthermore, no significant relationship was identified between RA
treatments (methotrexate, biological agents) and MetS.

CONCLUSION: The prevalence of MetS in patients with RA is higher compared to the general population, leading to increased
cardiovascular risk. In RA patients whose disease activity is well-controlled, the inflammation-metabolic risk relationship may
diminish. A “treat-to-target” approach in RA management should encompass both joint-related and cardiometabolic outcomes.
Early diagnosis and management of MetS can improve quality of life and prognosis in RA patients.

Keywords: Rheumatoid arthritis, metabolic syndrome, cardiovascular risk, inflammation, antirheumatic treatment, vitamin D

0z
AMAC: Bu ¢alismanin amaci, romatoid artrit (RA) ve metabolik sendrom (MetS) arasindaki iliskiyi incelemek, RA hastalarinda MetS
prevalansini ve biyobelirteclerle [C-reaktif protein (CRP, eritrosit sedimantasyon hizi (ESH), lipid profili, D vitamini] iliskisini

degerlendirmek, ayrica anti-romatizmal tedavilerin metabolik parametreler lizerindeki etkilerini arastirmaktir. RA’li hastalarda
MetS’nin kardiyovaskiiler riski artirdigi bilinmekte olup, bu iliskinin aydinlatilmasi hasta yénetimi acisindan kritik dneme sahiptir.

GEREC ve YONTEM: Kesitsel bir kohort analizi olarak tasarlanan bu calismada, tek merkezde takipli 270 RA hastasi incelendi.
Hastalarin demografik, klinik ve laboratuvar verileri retrospektif olarak toplandi. MetS tanisi Ulusal Kolesterol Egitim Programi
(NCEP ATP Il) kriterlerine gore konuldu. RA hastalik aktivitesi (CRP, ESH), lipid profili, D vitamini diizeyleri ve tedavi detaylari
kaydedildi. Istatistiksel analizlerde gruplar arasi karsilastirmalar icin Student t-testi, Mann-Whitney U testi ve ki-kare testi
kullanildi.

BULGULAR: RA hastalarinda MetS prevalansi %31,7 olarak bulundu. MetS'li hastalarda viicut kitle indeksi (32,7 kg/m? ve
hipertansiyon (%95), hipertrigliseridemi (%86) gibi metabolik risk faktdrleri belirgin sekilde daha yiiksekti. CRP ve ESH diizeyleri
MetS'li ve MetS’siz gruplar arasinda farklilik gostermedi. D vitamini eksikligi yaygin olmakla birlikte, MetS ile anlamli bir iliski
saptanmadi. RA tedavileri (metotreksat, biyolojik ajanlar) ile MetS arasinda belirgin bir iliski gozlenmedi.

Yazigma Adresi/Address for Correspondence: Nilay $ahin, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Balikesir Universitesi Tip Fakiiltesi, Balikesir/Tiirkiye
E-Posta/E-Mail: dincernilay@yahoo.com

Received/Gelis Tarihi: 09.03.2025 || Accepted/Kabul Tarihi: 24.03.2025

Bu Eser Creative Commons Atif-Gayriticari 4.0 Uluslararasi Lisansi ile Lisanslanmistir. This work is licensed under a Creative Commons
Attribution-NonCommercial 4.0 International License (CC BY-NC 4.0).



https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/
https://orcid.org/

Aegean J Med Sci
2025;1:30-36

Sahin et al.
Rheumatoid Arthritis and Metabolic Syndrome

SONUC: RA hastalarinda MetS prevalansi genel popiilasyona gére daha yiiksektir ve kardiyovaskiiler riski artirmaktadir. lyi kontrol
altindaki RA hastalarinda enflamasyon-metabolik risk iliskisi hafifleyebilir. RA tedavisinde “tiim hedefler icin tedavi” yaklasimi
hem eklem hem de kardiyometabolik sonuclar icin benimsenmelidir. MetS’nin erken tani ve yonetimi, RA hastalarinin yasam

kalitesini ve prognozunu iyilestirebilir.

Anahtar Kelimeler: Romatoid artrit, metabolik sendrom, kardiyovaskiiler risk, enflamasyon, antiromatizmal tedavi, D vitamini

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic autoimmune joint
disease characterized by systemic inflammation. Patients
with RA have a significantly increased long-term risk of
cardiovascular disease; systemic inflammation in these
patients can reduce life expectancy by approximately 5
years (1,2). Metabolic syndrome (MetS), a cluster of
metabolic disorders including obesity, insulin resistance,
dyslipidemia, and hypertension, substantially elevates
cardiovascular risk (1,3). While the prevalence of MetS in
the general population is around 20-25%, higher rates have
been reported among RA patients due to systemic
inflammation and insulin resistance (1,3). Additionally, a
recent meta-analysis indicated a MetS prevalence of
approximately 30% in RA patients, highlighting a
significantly greater risk compared to healthy individuals
(3). Correspondingly, RA patients commonly exhibit
atherogenic lipid profile changes [such as low high-density
lipoprotein (HDL) and high triglycerides] and adipokine

imbalances (1).

The relationship between RA and MetS appears
bidirectional. Chronic inflammation associated with RA can
promote the development of MetS components, while the
presence of MetS may increase the risk of developing RA.
For instance, obesity and abdominal adiposity are known
risk factors for RA; individuals with MetS have a higher
likelihood of developing RA in the future (a 12-year cohort
study reported a ~22% increased RA incidence among
individuals with MetS) (4). Inflammatory cytokines,
particularly tumor necrosis factor-alpha (TNF-a) and
interleukin-6 (IL-6), can disrupt insulin receptor signaling,
leading to insulin resistance and adversely affecting lipid
metabolism in RA (5). Consequently, RA patients are more
likely to exhibit MetS components such as visceral obesity,
hyperglycemia, and dyslipidemia. Conversely, the presence
of MetS has been associated with increased RA disease
activity; studies indicate higher Disease Activity Scores
(DAS28) and acute-phase reactant levels among RA patients

with MetS (6). Therefore, a vicious cycle may exist between

chronic inflammation and metabolic disturbances.
Clarifying the link between RA and MetS is critical both for
understanding disease pathogenesis and improving long-

term cardiometabolic outcomes in RA patients.

In light of existing literature, the present study aims to
investigate the relationship between RA and MetS, examine
associations between MetS and biomarkers [e.g., C-reactive
protein (CRP), erythrocyte sedimentation rate (ESR), lipid
profiles, 25(0OH) vitamin D levels] in RA patients, and
explore the impact of antirheumatic treatments on

metabolic parameters.

MATERIALS & METHODS
Study Design and Patient Selection

This study was designed as a cross-sectional cohort analysis
involving RA patients followed in a single center. Data from
patients were meticulously collected and evaluated
according to national ethical guidelines for research
involving human subjects. Ethical approval for this study
was obtained from the Ethics Committee of Balikesir
University Faculty of Medicine (decision no: 2025/70).
Patients included in the study were adults aged over 18
years, diagnosed with RA according to the American College
of Rheumatology classification criteria. Patient data were
collected retrospectively from medical records and

electronic health information systems.

For each patient, demographic data (age, sex),
anthropometric measurements [height, weight; body mass
index (BMI) calculated], duration of RA and treatment
details, comorbidities, and laboratory results were
recorded. Disease activity indicators such as CRP (mg/L) and
ESR (mm/h), as well as rheumatoid factor (RF) and anti-
cyclic citrullinated peptide (anti-CCP) antibody positivity,
were collected. Metabolic profile assessments included
fasting blood glucose or presence of diabetes, lipid
parameters [triglycerides, total cholesterol, low-density
lipoprotein (LDL), HDL], arterial blood pressure values, and
serum 25(0OH) vitamin D levels.
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Definition of Metabolic Syndrome

The diagnosis of MetS in patients was established according
to the National Cholesterol Education Program Adult
Treatment Panel Il (NCEP ATP lll) criteria. According to this
definition, the presence of at least three of the following

five criteria was considered diagnostic of MetS (3):

Abdominal obesity: Waist circumference 2102 cm in men,
>88 cm in women (since waist circumference
measurements were unavailable, patients with BMI 230

kg/m? were considered as having abdominal obesity).

Hyperglycemia: Fasting plasma glucose =100 mg/dL or

previously diagnosed diabetes mellitus.

Hypertension: Blood pressure >130/85 mmHg or current

antihypertensive therapy.

Hypertriglyceridemia: Triglyceride levels =150 mg/dL or

current treatment for elevated triglycerides.

Low HDL cholesterol: HDL <40 mg/dL in men or <50 mg/dL
in women, or current treatment aimed at increasing HDL

cholesterol.

Patients meeting at least three of these criteria were

classified as having MetS.
Therapeutic Management

RA treatments were categorized into conventional synthetic
disease-modifying antirheumatic drugs (csDMARDs, e.g.,
methotrexate, sulfasalazine,

biological agents (bDMARDs, e.g., TNF inhibitors, IL-6

hydroxychloroquine),

receptor inhibitors), and targeted synthetic DMARDs
(tsDMARDs). Additionally, glucocorticoid use was recorded.
Comorbidities such as hypertension, diabetes, coronary
artery disease, and demographic data including age, sex,
BMI, smoking history, and disease duration were

documented.
Statistical Analysis

The prevalence of MetS within the RA cohort was calculated
using descriptive statistics. Clinical and laboratory
characteristics of RA patients with and without MetS were
compared. Comparisons of continuous variables between
groups were performed using Student's t-test or Mann-
Whitney U test, depending on normality. Chi-square tests
were used for categorical variables. A p-value of less than
0.05 was considered statistically significant. Results were
interpreted in conjunction with relevant literature findings
for comprehensive evaluation.

RESULTS
Patient Characteristics

A total of 270 patients with RA were evaluated (mean age
~59.3 years). The majority were female (approximately
75%). Hypertension was observed in 50.2%, type 2 diabetes
in 26%, and dyslipidemia in 19% of the cohort. RF and/or
anti-CCP antibody positivity (RA seropositivity) was present
in 80% of patients. The RA seropositivity rate (RF and/or
anti-CCP positivity) was determined to be 80%. A significant
proportion of patients were treated with DMARDs: 57%
were on at least one c¢sDMARD (most commonly
methotrexate, 45%), 19% were on a bDMARD, and 5% were
on a tsDMARD. The proportion of patients currently
receiving glucocorticoid treatment was 26%, usually at the

low-dose prednisone level (<5 mg/day).
Prevalence of Metabolic Syndrome

The prevalence of MetS among RA patients was similar to
expected rates, with sufficient data available for diagnostic
criteria in 104 patients. MetS prevalence was identified in
31.7% of patients. When comparing RA patients with and
without MetS, demographic characteristics such as age (~60
years in both groups) and sex distribution (86% female in
MetS[+], 81% female in MetS[-]) were comparable (p>0.05).
Patients with MetS exhibited a significantly higher BMI (32.7
kg/m?2 vs. MetS[-]), with abdominal obesity noted in
approximately 64% (14/22) of these patients based on BMI

values.
Prevalence of MetS Components

In the cohort of 22 patients diagnosed with RA and MetS,
the most prevalent metabolic risk components were high
blood pressure and hypertriglyceridemia. A significant
proportion of these patients met criteria for arterial
hypertension (95%, 21/22) and high triglycerides (86%,
19/22). Additionally, LDL cholesterol levels were observed in
59% (13/22) of the MetS patients. Hyperglycemia or
diabetes criteria were present in 73% (16/22) of patients,
and 55% of the group with MetS were known diabetics. In
comparison, the prevalence of hypertension was 35%,
diabetes 18%, and hypertriglyceridemia 8% in RA patients
without MetS (all p<0.001). The group without MetS
exhibited significantly higher mean HDL cholesterol levels
(62 mg/dL vs. 49 mg/dL, p<0.01). Interestingly, mean LDL
cholesterol levels were slightly lower in patients with MetS

(119 mg/dL vs. 134 mg/dL, p=0.08), which may be related to

32



Aegean J Med Sci
2025;1:30-36

Sahin et al.
Rheumatoid Arthritis and Metabolic Syndrome

the use of statins among some of these patients. The lipid
profile of the RA cohort exhibited a negative correlation
between CRP and HDL, with a r value of approximately -
0.16, suggesting a “lipid paradox” in the context of active

inflammation (6).
Inflammatory Markers and Disease Activity

No significant differences in RA-specific inflammatory
markers (CRP, ESR) were identified between patients with
and without MetS. Although MetS-positive patients tended
to have slightly lower mean CRP (5.6 vs. 9.4 mg/L) and ESR
values (27 vs. 30 mm/h), these differences were not
statistically significant (CRP: p=0.94, ESR: p=0.67). Disease
activity measured by inflammatory markers did not appear
significantly ~ different  between groups, suggesting
inflammation may have been effectively controlled in both

cohorts.
Vitamin D Levels

Vitamin D deficiency was widespread among RA patients. In
the 261 patients assessed, mean 25(0OH) vitamin D levels
were 25.6+14.1 ng/mL. Vitamin D deficiency was highly
prevalent, observed in 67% of patients overall. However, no
significant difference was noted in vitamin D levels between
RA patients with and without MetS (23.4 ng/mL vs. 24.9
ng/mL, respectively, p=0.58), indicating that vitamin D
status was not closely associated with MetS in this RA

cohort.
RA Treatments and Metabolic Syndrome

The distribution of primary treatment groups (csDMARD,
bDMARD, tsDMARD) utilized in patients with RA did not
exhibit a discrepancy according to the presence of MetS.
The distribution of patients with MetS who utilized
c¢sDMARD, bDMARD, or tsDMARD was 55%, 32%, and 14%,
respectively, while the corresponding figures for the non-
MetS group were 55%, 31%, and 8%, respectively (p>0.05
for all). The two groups exhibited significant similarity,
particularly with regard to methotrexate use: The use of
methotrexate was 8% (36%) in the MetS group and 23%
(p=0.22) in the non-MetS group. TNF inhibitor biologic drug
use was 32% in patients with MetS and 31% in those
without MetS (p=0.89). The prevalence of glucocorticoid use
was comparable between the two groups (30% vs. 25%,
p=0.60). However, it has been observed that long-term,
high-dose steroid use may contribute to the development

of obesity and diabetes in some patients. These analyses,

which were performed on the basis of treatment
subgroups, did not demonstrate a clear effect of any
particular RA treatment agent on the MetS in the current

data.

DISCUSSION

In this study, we investigated the relationship between RA
and MetS from multiple perspectives, including prevalence,
risk factors, biomarkers, and therapeutic influences. The
prevalence of MetS observed in our RA cohort (~31.7%)
aligns closely with the rates (~30%) reported by recent
meta-analyses and other international cohort studies (1,3).
For example, previous meta-analyses have consistently
reported MetS prevalence rates of approximately 30% in RA
populations across diverse geographical settings (1,3).
Although the observed prevalence in our cohort aligns with
these findings, methodological differences, particularly the
lack of direct waist circumference measurements, might
have led to underestimation. Since we used BMI as an
indirect measure for abdominal obesity, some patients
meeting waist circumference criteria might have been
overlooked. Indeed, abdominal obesity, a key MetS
component, was indirectly inferred from BMI in
approximately 34% of our MetS-positive patients. Given
that waist circumference measurement directly reflects
abdominal adiposity -a critical determinant of MetS- its

absence likely affected accurate prevalence estimation.

The most common components of MetS observed in our RA
cohort were hypertension (95%) and hypertriglyceridemia
(86%). These findings are consistent with the literature,
confirming hypertension and dyslipidemia as dominant
cardiovascular risk factors in RA patients with MetS (1,4).
The prevalence of hyperglycemia (73%) and low HDL
cholesterol (59%) in our MetS-positive patients further
highlights the metabolic complexity associated with RA.
Notably, HDL cholesterol was significantly lower in patients
with MetS compared to those without, aligning with
previous reports indicating an inverse relationship between
systemic inflammation and HDL cholesterol levels in RA
patients (6). Interestingly, LDL cholesterol levels were
slightly lower in MetS-positive individuals, potentially
reflecting statin use among these patients.

The relationship between MetS and inflammatory markers
(CRP, ESR) in RA patients remains controversial in the
literature. While some studies report significantly higher
inflammatory activity (DAS28, CRP, ESR) in RA patients with
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MetS (1,3,4,6,7), others fail to identify such associations
(8,9). In our cohort, no significant differences in CRP and
ESR levels were identified between RA patients with and
without MetS, suggesting well-controlled inflammatory
activity overall. Indeed, our cohort showed relatively low
inflammatory markers, reflecting effective disease control
through treatment. This might partially explain why we did
not observe a significant association between disease
activity and MetS, aligning with studies suggesting
inflammation-metabolic risk relationships become less
prominent when RA is effectively managed (8-10).

Vitamin D deficiency was highly prevalent in our cohort
(67% had 25(0OH)D <30 ng/mL), but we found no significant
difference between patients with and without MetS.
Although some studies have reported a clear association
between low vitamin D levels and increased MetS risk (11),
our results did not confirm such a relationship. This
discrepancy may be related to the widespread vitamin D
deficiency across the entire study population, potentially
reducing statistical power. Nonetheless, evidence from
other studies indicates that vitamin D deficiency is
associated with elevated cardiometabolic risk in RA
patients, underscoring the importance of addressing
vitamin D status as part of comprehensive RA care (11,12).

Regarding RA therapies, our study found no significant
relationship between the use of conventional synthetic
DMARDs (csDMARDs), biologics, targeted synthetic
DMARDs, or glucocorticoids and the presence of MetS. The
proportions of patients receiving these treatments were
comparable across groups. Although methotrexate is
known to reduce metabolic risk through its anti-
inflammatory and insulin-sensitizing effects, we did not
observe significant differences in MetS prevalence between
methotrexate users and non-users. This might be
attributed to the relatively small patient number, no follow-
up or effective control of inflammation obscuring subtle
metabolic effects (6,10,13). Similarly, TNF inhibitors did not
significantly alter metabolic parameters, aligning with
previous smaller studies that found minimal metabolic
changes during short-term follow-up periods (10). While
glucocorticoids are well-known to negatively influence
metabolic parameters (weight gain, hyperglycemia,
hypertension), the moderate usage (<5 mg/day prednisone)
in our cohort likely limited these adverse effects.

A study was conducted to assess the disease knowledge
levels of RA patients, revealing a general dearth of
knowledge. While no significant correlation was identified
between knowledge level and disease activity (DAS-28) or
functional status (SDA), it was observed that education level

and disease duration positively influenced knowledge level
(14). This finding underscores the necessity for enhanced
educational resources and information for RA patients,
particularly  regarding disease management and
comorbidities such as metabolic syndrome. In light of these
findings, MetS screening and management should be a
critical component in the follow-up of RA patients.
International  guidelines, such as the EULAR
recommendations, advocate for regular screening and
aggressive management of cardiovascular risk factors in RA
patients (1,15). In patients diagnosed with RA, it is
necessary to not only control joint inflammation but also
closely monitor metabolic parameters such as blood
pressure, blood sugar, and lipid profile. While the
prevalence of MetS in our study population was
approximately 12%, this low rate does not imply an absence
of underlying risk, but rather underscores the need for
further investigation to ascertain its true magnitude.
Notably, the presence of insulin resistance in RA patients,
even at the time of diagnosis, has been documented at
rates as high as 50-70% (1).

Strengths of our study include a comprehensive,
multidimensional evaluation of RA and MetS, emphasizing
prevalence, biomarkers, and treatment outcomes.
However, several limitations should be acknowledged. First,
the cross-sectional design prevents establishing causality;
prospective studies are needed to clearly demonstrate how
RA treatments and disease activity affect metabolic
outcomes over time. Second, the absence of direct waist
circumference measurement, a key diagnostic criterion for
MetS, likely resulted in underestimated MetS prevalence.
Third, our patients predominantly had low disease activity,
reducing the observable inflammatory burden and
potentially masking the inflammation-metabolic
relationship that might be more evident in active or
untreated RA populations. Lastly, regional variability may
affect findings, as the prevalence and relationship between
RA and MetS may differ across populations due to genetic,
environmental, and lifestyle factors (13).

Considering the existing literature, our findings reinforce
the importance of evaluating and managing metabolic risk
factors early in RA patients. Studies have shown that
components of MetS significantly increase the risk of
developing RA, and addressing these risk factors through
lifestyle interventions (e.g., weight loss, dietary changes,
and exercise) and pharmacological approaches (e.g.,
statins, antihypertensives) may mitigate RA incidence and
cardiometabolic complications (4). Education and lifestyle
modification strategies could thus be crucial preventive
tools.
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In conclusion, a multidisciplinary approach that
encompasses both inflammation control and management
of metabolic risk factors is essential for optimal RA patient
care. Regular monitoring of metabolic syndrome, effective
treatment of RA activity, lifestyle modifications, and
targeted interventions such as vitamin D supplementation
could significantly improve long-term cardiometabolic
outcomes and reduce cardiovascular morbidity and
mortality among patients with RA.

CONCLUSION

The relationship between RA and MetS is strongly
supported by evidence at both epidemiological and
pathophysiological levels. MetS is notably prevalent among
RA patients, significantly increasing cardiovascular risk.
Chronic inflammation in RA facilitates the development of
MetS components such as obesity, insulin resistance, and
dyslipidemia, while MetS itself can negatively affect disease
activity and prognosis. DMARDs and biologic agents,
commonly used in RA treatment, generally have beneficial
metabolic effects by suppressing inflammation. Our
findings suggest that, in patients with well-controlled RA,
the inflammation-driven metabolic risk may be less
pronounced. These observations underscore the necessity
of adopting a comprehensive “treat-to-target” approach in
RA management, not only focusing on joint-related
outcomes but also considering cardiometabolic health.
Early identification and active management of MetS in RA
patients, including lifestyle modifications and targeted
interventions, are crucial for improving long-term

prognosis, disease activity, and overall quality of life.
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Nadir Bir Olgu: Intratorasik Intraparankimal €kstramediilller
Hematopoez

A Rare Case : Intrathoracic Intraparenchymal Extramedullary Haematopoiesis
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oz

Ekstramediiller hematopoez (EMH), kemik iligi disinda kan hiicrelerinin liretilmesidir. EMH siklikla karaciger ve dalak gibi
organlarda goriiliir. intratorasik EMH, tipik paravertebral radyolojik yerlesim ve eslik eden hematolojik hastalikla iliski ile
histopatolojik dogrulama olmadan teshis edilebilir. Bu olguda atipik bir prezentasyon gosteren intratorasik intraparankimal
yerlesime sahip nodtilii olan bir hasta sunulacaktir. Hastada yapilan tim incelemeler malignite agisindan siiphe tasimasina
ragmen asil tani ancak wedge rezeksiyon ile konulabildi. Intratorasik EMH ¢ok nadir gériilen bir durumdur. EMH’ler akciger
parankiminde yer aldiginda, radyolojik incelemelerle ayirt edilemezler. Bu durumda, maligniteleri taklit edebilirler ve klinisyeni,
EMH'ler igin katastrofik sonuglar dogurabilecek olan igne veya doku biyopsilerine yénlendirebilir. Bu hastalarda VATS ile komplet
wedge rezeksiyon tani igin gtivenli bir yontemdir.

Anahtar kelimeler: Ekstramediiller hematopoez, intraparankimal akciger nodiilii, hematolojik bozukluk

ABSTRACT

Extramedullary haematopoiesis (EMH) is the production of blood cells outside the bone marrow. EMH is frequently seen in organs
such as liver and spleen. Intrathoracic EMH can be diagnosed without histopathological confirmation by typical paravertebral
radiological location and association with accompanying haematological disease. We report a patient who had atypical
presentation of an intrathoracic intraparenchymal nodule. All investigations performed in the patient supported a prediagnosis of
malignancy and the diagnosis was only confirmed by lung wedge biopsy. Intrathoracic EMH is a very rare condition. When EMHs
are located in the lung parenchyma, they cannot be distinguished by radiological examinations. In this case, they may mimic
malignancies and lead the clinician to needle or tissue biopsies with catastrophic results for EMHs. In these patients, complete
wedge resection by VATS is a very safe method for diagnosis.

Keywords: Extramedullary haematopoiesis, intraparenchymal lung nodiile, haematological disorder

GiRiS Bu yazida akciger kanserini taklit eden intratorasik

B intraparankimal EMH tanili hasta sunulmustur.
Ekstrameduller hematopoez (EMH); temel olarak kanin

kemik iligi disinda Uretilmesi olarak tanimlanir (1). Fetal
. . ) ) L OLGU SUNUMU
dénemde hematopoez ilk trimesterde yolk kesesinde, ikinci

trimesterde karacigerde ve dalakta gérulir. Uglnci Bilinen hastaligl olmayan 58 yas kadin hasta o6ksurik
trimesterden itibaren primer olarak kemik iligi sorumludur sikayeti ile cekilen toraks bilgisayarli tomografisinde (BT)
(2. EMH genellikle talasemi, orak hicreli anemi, bilateral noddller nedeniyle tarafimiza yonlendirildi.

miyelofibrozis, herediter sferositoz gibi ¢esitli hematolojik Hastanin fizik muayenesinde patolojik bulgu saptanmadi.

hastaliklarin  kompansatuvar bir mekanizmasi olarak Laboratuvar parametrelerinde hemoglobin: 14,3 g/dL,

karsimiza cikmaktadir (3). EMH en sik karaciger ve dalakta hematokrit: %43,6, ortalama eritrosit hacmi: 88,8 fl, platelet:

gorulse de; plevra, lenf nodlari, mediasten, meme, testis . L .
263.000, laktat dehidrogenaz: 173 /L idi. Sag akciger orta

gibi organlarda da yerlesimi bildirilmistir (4). EMH'nin toraks
o o ) ) . ) lobdaki nodul 1,5 yil 6nce cekilen toraks BT ile
icindeki tipik yerlesim yeri paravertebral bdlge olup izole

intratorasik intrapulmoner EMH c¢ok nadir gorilen bir kargilastinidiginda - progrese izlendi - (gekil 1A).  Primer

T . 5 . .
durumdur (5). malignite?/intraparankimal metastaz? 6n tanilari ile ¢ekilen
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pozitron emisyon tomografisinde sag akciger orta lobda 2,8
cm boyutlu SUVnaks 2,8, sol akciger lingulada 2,7 cm boyutlu
SUVmaks 2,2 olan noduller goralda. Akciger parankimindeki
diger nodillerde ve baska bir odakta anlamli floro-deoksi-

glukoz tutulumu yoktu.

Hastada ilk etapta malignite 6n goérildiginden tarama
amacli beyin manyetik rezonans goruntileme (MRG) gekildi.
Cekilen beyin MRG'de metastaz ya da primer malignite

lehine lezyon saptanmadi.

Sag orta lobdaki progrese lezyonunda malignite
disundlmesi nedeniyle transtorasik igne biyopsisi icin
konsulte edildi. Girisimsel radyoloji ile gorusuldi ancak
lezyonun kalbe yakinligindan dolay islemin
gerceklestirilemeyecegine karar verildi. Bunun Uzerine

hastaya operasyon oOnerildi. Ameliyat Oncesi hazirliklan

tamamlanan hastanin sag akciger orta lobdaki noduline
sag VATS ile 8x4,5x1,3 cm ebatlarinda wedge rezeksiyon
uygulandi. Lezyon gevre akciger dokusu ile eksize edildi.
islem sirasinda lezyondan kanama izlenmedi. Postoperatif
hasta extlibe olarak yogun bakim Unitesine alindi. Hastanin
takipleri stabil olup 16 saat sonra servise ¢ikarildi. Kontrol
grafileri de expanse seyreden ve drenaji olmayan hasta
postoperatif 3. glinde gogus tupU sonlandirilarak taburcu
edildi ( Sekil 1B).

Hastanin nihai patoloji sonucu EMH olarak raporlandi (Sekil
1C, D). Ozgecmisinde herhangi bir hematolojik tani ya da
semptom gortlmeyen hasta hematoloji klinigine konsulte
edildi. Herhangi bir hematolojik rahatsizlik tespit edilemedi.

Hasta hematoloji klinigi tarafindan takibe alindi.

Sekil 1. A) intratorasik intraparankimal EMH toraks BT gériintlis, B) Post-operatif 2. giin akciger grafisi, C) 4X buyiitme,
hematoksilin & eosilin boyama, sol taraf akciger parankimi sag taraf EMH odagi, D) 20X biyutme, miyeloperoksidaz (Mpo) pozitif

myeleoid hucre serileri

EMH: Ekstrameduller hematopoez, BT: Bilgisayarli tomografi

TARTISMA

EMH; genellikle kronik anemi yaratan durumlarda fizyolojik
olarak olusur (4,6). Talasemi, kalitsal sferositoz, kronik
myeloid I6semi, polisitemi vera gibi hastaliklarda beraberligi
siktir (5). Ancak nadiren, bu hastada oldugu gibi, belli bir
sebebe bagli olmadan da ortaya ¢ikabilir.EMH ¢ogunlukla

mikroskobiktir; ancak kitle benzeri lezyon seklinde viicudun

cesitli yerlerinde goérulebilir. Toraks EMHnin goraldigi
nadir yerlerdendir (3). intratorasik EMH'ler soliter ya da
multiple, unilateral veya bilateral olarak gorulebilirler (4).
Hastalar ¢cogunlukla asemptomatik olup baska bir nedenle
tetkik edilirken lezyonlar fark edilir. Diffiz tutulumlarda ya
da pulmoner hipertansiyon gelistigi durumlarda dispneye,
respiratuvar yetmezlige ya da alveolar hemoraji gelistigi
durumlarda hemoptiziye neden olabilir. intratorasik EMH
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plevrada goéruldugu olgularda spontan hemotoraksa neden
olabilir (7). Bu olgudaki hastanin lezyonlari da oksuruk
nedeniyle cekilen toraks BT'de insidental olarak saptanmis
ve hasta takibe alinmistir. Takibinde ©ksurik sikayeti
gerileyen hastanin  klinigimize basvurdugunda  aktif

yakinmasi yoktu.

intratorasik EMH, en sik radyografik olarak bilateral
paravertebral yumusak doku yogunlugu olarak goéralur.
Paravertebral radyolojik goérinim siklikla eslik eden
hematolojik hastaligi olan bu hastalarda patognomoniktir
(7). Ancak, ek hematolojik hastaligi olmayan hastamiz gibi
intraparankimal lezyonu bulunan ve atipik yerlesimi olan
hastalarda EMH tanisi koymak zorlayici olabilir. Malignite

OykUsu olan hastalarda metastaz dusunulebilir (5).

EMH lezyonlari kanamaya meyilli olduklari igin igne
biyopsisi guvenilir bir tani yéntemi degildir (8). Tanisal
yontem olarak igne biyopsisi yerine VATS o6nerilmektedir
(1,9,10). Hastamizdaki sag orta lobdaki lezyon kanama
olmadan guvenli bir sekilde c¢ikarildi; ancak preoperatif
donemde malignite suphesi, bilinen bir hematolojik
hastaliginin olmamasi ve atipik prezentasyon nedeniyle
transtorasik igne biyopsisi istendi. Bu islem benzer
hastalarda katastrofik sonuclara yol acabilir. Bu nedenle
hematolojik hastaliklarin  eslik ettigi, tipik radyolojik
gorunume sahip lezyonlarda tru-cut ya da igne
biyopsilerinden kaginilmalidir. Ayni  sekilde operasyon
sirasinda da lezyonun komplet olarak ¢ikarilmasi uygun

olacaktir.

EMH nadir gorulen bir hastalik oldugundan dolayi standart
bir tedavi rejimi yoktur. Tedavi semptomlara, lezyonun
boyutuna ve eslik eden hastaliga goére degismektedir.
Tedavide hipertransfuzyon, hidroksilre veya radyoterapi
kullanilabilir (6). Asemptomatik EMH'leri olan hastalarin
tedavi endikasyonu yoktur. Ancak semptomatik lezyonlarda
ya da spontan kanama riski olan kitlelerde cerrahi tedavi
onerilebilir (4). EMH lezyonlarinin radyosensitif yapisindan
dolay! dustik doz radyoterapi verilebilir (8). EMH tedavisinde
semptomatik olan hastalarda cerrahi de dusunulmelidir
(10). Bu olgudaki hastanin aktif semptomu olmadigindan

hematoloji klinigince takibe alindi.

SONUC

EMHler ek hematolojik hastaliklarla birlikte ortaya
ctkmadiklarinda ve radyolojik olarak atipik prezentasyon
gosterdiginde kolaylikla maligniteleri taklit edebilir. Bu
durum Kklinisyenleri igne ya da tru-cut biyopsilere
yonlendirebilir.  Ancak EMHlerin  kanamaya yatkin
olduklarindan dolayr igne ve parca biyopsilerin koti
sonuglanabilecegi  akilda tutulmahdir. VATS wedge
rezeksiyon intratorasik intraparankimal EMHler igin

guvenilir bir tan1 yéntemidir.

Etik: Calismanin geriye donik olmasi dolayisiyla hastalarin
dosyalari taranmasinda kurum izni alinmis olup, hastalardan
ayrica izin alinmamistir. Calismaya dahil edilen tim
hastalarda calisma oncesinde yapilmis olan cerrahi islem igin
bilgilendirilmis onam formu alinmis olup hastane arsivindeki

dosyalarinda mevcuttur.

Ethics: Since the study was conducted retrospectively,
institutional permission was obtained for scanning patient
files, and additional consent from the patients was not
required. All patients included in the study had previously
provided informed consent for the surgical procedure
performed before the study, and this is available in their

hospital archive records.

Yazar katki durumu; Calismanin konsepti; I0B, OFD, dizayni;
0B, MS, Literatiir taramasi; CG, MS, verilerin toplanmasi ve
islenmesi; GSO, 1I0OB, vyazim asamasi; GSO, (G,
denetleme/danismanlik; OFD, AY

Author contribution status; The concept of the study design;
i0B, OFD, MS, literature review; CG, MS, collecting and
processing data; GSO, I0B, writing phase; GSO, CG,
prevention/counseling; OFD, AY

Yazarlar arasinda ¢ikar ¢atismasi yoktur.

The author declares no conflict of interest.

Finansal Destek: yoktur / Funding: none

doi: https.//doi.org/10.33713/egetbd.1650225

39



Aegean J Med Sci
2025;1:37-40

Ozbek Bekgi ve ark.
Ekstramediilller Hematopoez

KAYNAKLAR

Turan O, Demir O F, Unal O, Hasdiraz L, Oguzkaya F. Mass
lesion in the neighborhood of the rib and vertebra:
extramedullary hematopoiesis. Curr Thoracic Surgery.
2019; 4: 92-94.

Kuhn E, Runza L, Cesare A, Gianelli U. Paratesticular
Extramedullary Hematopoiesis in Children. Arch Pathol Lab
Med. 2023; 147: 1172-1177.

Ozdemir L, Ozdemir B, Durkaya S, Topal C, Caliskan SN,
Ersoy A, et al. Arare cause of posterior mediastinal masses:
extramedullary hematopoiesis (two cases). Respiratory
Case Reports. 2014; 3: 156-158.

Park JB, Lee SA, Kim YH, Lee WS, Hwang J). Extramedullary
Hematopoiesis Mimicking Mediastinal Tumor in a Patient
with Hereditary Spherocytosis Case report. International
Journal of Surgery Case Reports. 2017; 41: 223-225.

Ruan Z, Xu C. Pulmonary extramedullary hematopoiesis in
the absence of hematologic disorders: A
conundrum. Asian J Surg. 2024; 47: 1707-1708.

diagnostic

10.

Zhang H, Li VY, Liu X, Chen B, Yao G, Peng Y. Extramedullary
hematopoiesis: A report of two cases. Exp Ther Med. 2016;
12:3859-3862.

Malla S, Razik A, Das CJ, Naranje P, Kandasamy D, Kumar R.
Marrow outside marrow: imaging of extramedullary
haematopoiesis, Clin Radiol. 2020; 75: 565-578.

Castelli G, Karimi M,

R, Graziadei Cappellini  MD.

Intrathoracic masses due to extramedullary
hematopoiesis. The American Journal of the Medical
Sciences. 2004; 328: 299-303.

Takaldani A HS, Javanshir N, Honardoost H, Negaresh M.
Extramedullary hematopoiesis in ribs and severe
pulmonary hypertension disease following intermediate
beta-thalassemia: a case report. ] Med Case Rep. 2023; 17:
503.

An J, Weng Y, He J, Li Y, Huang S, Cai S, et al. Intrathoracic
extramedullary hematopoiesis presenting as tumor-
simulating lesions of the mediastinum in a- thalassemia: A

case report. Oncol Lett. 2015; 10: 1993-1996.

40



	ISSN: 2636-851X Cilt:8  Sayı: 1 Yıl: 2025
	Baş Editörler
	Danışma Kurulu
	Uluslararası Danışma Kurulu
	Derginin Yazı Dili
	Yazarlık Kriterleri
	Etik Sorumluluk
	Yazı Türleri
	Makalenin Hazırlanması
	Yazının Başlığı
	Özetler
	Anahtar Sözcükler

	Derginin Yazı Dili
	Yazarlık Kriterleri
	Etik Sorumluluk
	Yazı Türleri
	Makalenin Hazırlanması
	Yazının Başlığı
	Özetler
	Anahtar Sözcükler
	Metin
	Kaynaklar
	Dergilerdeki Yazılar
	Henüz yayınlanmamış online makale
	Kitap
	Kitap Bölümü
	İnternet Makalesi
	Web Sitesi
	Açıklamalar
	Tablolar
	Şekiller
	Şekil Alt Yazıları
	Ölçümler Ve Kısaltmalar


	2..pdf
	2. 1601612.pdf
	Sarcopenia and Osteoporosis: Two Factors Affecting Hip Fracture Mortality in the Elderly





