E-ISSN: 2147-2653

OST kpOroz

Dergisl

JOURNAL OF OSTEOPOROSIS

Cilt / Vol.: 27  Sayi / Issue: 3 Aralik / December 2021

www.turkosteoporozdergisi.org

TURKIYE

OSTEOPORQY

DERNEGI
1998

WWW.0Ste0pOI0Z Org fr




Os

urk

S10]010]{0)A

Dergis|

TURKISH JOURNAL OF OSTEOPOROSIS

Tiirkiye Osteoporoz Dernegi Adina imtiyaz Sahibi ve Sorumlu Miidiir
Owner President - On behalf of Turkish Osteoporosis Society
Yesim Kirazli, izmir, Tirkiye

Yazi isleri Miidiirii/Editorial Manager

Yesim Kirazl
Ege Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dall,
izmir, Turkiye

Bas Editor/Editor in Chief

Yesim Kirazh

Ege Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dall,
izmir, Tlrkiye

E-posta: yesim kirazli@ege.edu.tr ® ORCID: orcid.org/0000-0002-9059-3211

Edit6rler Kurulu/Editorial Board

Berrin Durmaz

Ege Universitegi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon

Anabilim Dali, [zmir, Tlrkiye

E-posta: berrin.durmaz@ege.edu.tr ® ORCID: orcid.org/0000-0002-4318-4212

Nurten Eskiyurt

istanbul Universitesi Istanbul Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim
Dali, Istanbul, Tlrkiye

E-posta: eskiyurt@istanbul.edu.tr ® ORCID: orcid.org/0000-0003-1328-8026

Yesim Gokee Kutsal

Hacettepe Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon

Anabilim Dali, Ankara, Tirkiye

E-posta: ykutsal@hacettepe.edu.tr ® ORCID: orcid.org/0000-0003-3853-6452

Teknik Editorler/Technical Editors

Funda Calis

Ege Universitesi Tip Fakilltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dall,
[zmir, Tarkiye

E-posta: funda.calis@ege.edu.tr ® ORCID: orcid.org/0000-0001-8917-3941

Ozlem El

Dokuz Eyliil Universitesi Tip Fakiiltesi, Dahili Tip Bilimleri B&lumi Fizik
Tedavi ve Rehabilitasyon Anabilim Dali, [zmir, Tiirkiye

E-posta: ozlem.el@deu.edu.tr

istatistik Danismani/Statistical Advisor

Kazim Capaci
Ege Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dal,
izmir, Tiirkiye ® ORCID: orcid.org/0000-0001-7560-8625

Uluslararasi Danisma Kurulu / International Advisory Board

Manju Chandran, Singapur
Serge Ferrari, isvicre

John Kanis, ingiltere

Kassim Javaid, Birlesik Krallik
Ego Seeman, Avustralya
Radmila Matijevic, Sirbistan
Jan Stepan, Cek Cumhuriyeti
Erik Fink Eriksen, Norvec

Sekib Sokolovich, Bosna-Hersek
Dimitra Micha, Hollanda

Ulusal Danisma Kurulu / National Advisory Board

Serap Alper
Dokuz Eylil Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dali, Izmir, Turkiye

Kenan Akgiin
Istanbul Universitesi Cerrahpasa Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dalr, Istanbul, Turkiye

Semih Aki .
Istanbul Universitesi Istanbul Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dalr, Istanbul, Turkiye

Giilseren Akyiiz

Marmara Universitesi Tip Fakdiltesi, Fizik Tedavi ve Rehabilitasyon Anabilim
Dali, Istanbul, Turkiye

Tansu Arasil

Pinar Fizik Tedavi ve Rehabilitasyon Merkezi, Ankara, Turkiye

Fatma Atalay

Gazi Universitesi Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dall,
Ankara, Turkiye

Nil Caglar

istanbul Egitim ve Arastirma Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigj,
istanbul, Tiirkiye

Funda Calis

Ege Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali,
Izmir, Turkiye

Giilay Dincer

Ankara Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon

Anabilim Dali, Ankara, Turkiye

Berrin Durmaz

Dokuz Eylil Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dali, Izmir, Turkiye

OzlemEl

Dokuz Eylil Universitesi Tip Fakdltesi, Dahili Tip Bilimleri B&IGma Fizik Tedavi
ve Rehabilitasyon Anabilim Dali, Izmir, Tlrkiye

Belgin Erhan

Istanbul Fizik Tedavi Rehabilitasyon Egitim ve Arastirma Hastanesi,
Fiziksel Tip ve Rehabilitasyon Klinigi, Istanbul, Turkiye

Nurten Eskiyurt

istanbul Universitesi istanbul Tip Fakultesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dalr, Istanbul, Turkiye




Os

urk

S10]010]{0)A

Dergis|

TURKISH JOURNAL OF OSTEOPOROSIS

Rengin Giizel
Cukurova Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dali, Adana, Turkiye

Sami Hizmetli
Cumbhuriyet Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dall, Sivas, Turkiye

Jale irdesel
Uludag Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dall,
Bursa, Turkiye

Jale Meray
Gazi Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali,
Ankara, Turkiye

Belgin Karaoglan
Gazi Universitesi Tip Fakdltesi, Fizik Tedavi ve Rehabilitasyon Anabilim Dal,
Ankara, Turkiye

Banu Kuran
Sisli Etfal EGitim ve Arastirma Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi,
Istanbul, Turkiye

Yesim Gokee Kutsal

Hacettepe Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dali, Ankara, Turkiye

Sema Oncel

Dokuz Eylil Universitesi Tip Fakilltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dall, [zmir, Turkiye

Ozlen Peker

Dokuz Eylul Universitesi Tip Fakultesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dall, [zmir, Turkiye

Merih Eryavuz Sarnidogan
Istanbul Universitesi Cerrahpasa Tip Fakiltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dall, Istanbul, Turkiye

Selda Sarikaya .
Zonguldak Karaelmas Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dali, Zonguldak, Turkiye

Vesile Sepici
Gazi Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali,
Ankara, Turkiye

Dilsad Sindel )
Istanbul Universitesi Istanbul Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon
Anabilim Dall, Istanbul, Turkiye

Faruk Sendur
Adnan Menderes Universitesi Tip Fakiltesi, Dahili Tip Bilimleri BOIUmu Fizik
Tedavi ve Rehabilitasyon Anabilim Dali, Aydin, Tirkiye

Refik Tanakol )
Istanbul Universitesi Istanbul Tip Fakdiltesi, Endokrinoloji ve Metabolizma
Hastaliklari Anabilim Dall, Istanbul, Turkiye

Tiraje Tuncer

Akdeniz Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali,
Antalya, Turkiye

Sansin Tizin

istanbul Universitesi Cerrahpasa Tip Fakiltesi, Dahili Tip Bilimleri BolimU Fizik
Tedavi ve Rehabilitasyon Anabilim Dali, Istanbul, Turkiye

Hatice Ugurlu
Selcuk Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali,
Konya, Turkiye

Turkiye Osteoporoz Dernegi “International Osteoporosis Foundation” Uyesidir.
“Web tabanli danisma kurulu ve hakem listesi www.turkosteoporozdergisi.com adresinde yer almaktadir”
Derginin eski adi ‘Osteoporoz Diinyasindan Dergisi'dir.

©Her hakki saklidir. Bu dergide yer alan yazi, makale, fotograf ve illistrasyonlarin elektronik ortamlarda dahil olmak tzere kullanma ve cogaltiima haklari Tirk Osteoporoz Dergisi‘ne aittir.
Yazili &n izin olmaksizin materyallerin tamaminin ya da bir bélimiiniin codaltimasi yasaktir. Dergi Basim Meslek ilkeleri'ne uymaktadir.

©AIl rights are reserved. Rights to the use and reproduction, including in the electronic media,of all communications, papers, photographs and illustrations appearing in this journal belong to the Turkish Journal Of
Osteoporosis. Reproduction without prior written permission of part or all of any material is forbidden. The journal complies with the Professional Principles of the Press.

Galenos Yayinevi Kurucusu ve Sahibi/

Galenos Publishing House Owner and Publisher Aysel Balta
Derya Mor Duygu Yildirim
Erkan Mor Gamze Aksoy
Genel Yayin Koordinatorii/Publication Coordinator Gulgy Akin
Btk Sevan Hatice Sever
L . Melike Eren
Web Koordinatdrleri/Web Coordinators Meltem Acar

Fuat Hocalar

Turgay Akpinar Pinar Akpinar

Grafik Departmani/Graphics Department Rabia Palazoglu

&) galenos

Proje Koordinattrleri/Project Coordinators

Ozlem Celik Cekil

Yayinevi iletisim/Publisher Contact

Adres/Address: Molla Giirani Mah. Kacamak Sk. No: 21/1
34093 Findikzade-istanbul-Tiirkiye

Telefon/Phone: +90 (212) 621 99 25

Faks/Fax: +90 (212) 621 99 27

E-posta/E-mail: info@galenos.com.trlyayin@galenos.com.tr
Web: www.galenos.com.tr

Yayinci Sertifika No/Publisher Certificate Number: 14521
Online Yayinlanma Tarihi/Online Publishing Date:

Aralik 2021/December 2021

Ayda Alaca Arastirma&Gelistirme/Research&Development E-ISSN: 2147-2653
Cigdem Birinci Melisa Yigitoglu z . .
> PR . Uc ayda bir yayimlanan siireli yayindir.
Gilsah Ozgdl Nihan Karamanli International scientific journal published quarterly.
Finans Koordinatdrii/Finance Coordinator Dijital Pazarlama Uzmani/
Seving Cakmak Digital Marketing Specialist

Seher Altundemir




AMAC VE KAPSAM

Turk Osteoporoz Dergisi, Turkiye Osteoporoz Dernegi'nin sireli yayin organi
olup, osteoporoz ve metabolik kemik hastaliklari icerikli, yayin dili Turkce ve
ingilizce olan, bagimsiz ve ényargisiz hakemlik (peer-review) ilkelerine dayanan
uluslararasi, periyodik bir dergidir. Tirk Osteoporoz Dergisi, Nisan, Agustos ve
Aralik aylarinda olmak Uzere yilda 3 sayi ¢ikar.

Turk Osteoporoz Degisi'nin hedefi uluslararasi duzeyde nitelikli, strekli ve
osteoporoz konusunda 6zgln bir periyodik olarak klinik ve bilimsel agidan en
Ust diizeyde orijinal arastirmalari yayinlamaktir. Bununla birlikte egitim ile ilgili
temel yenilikleri kapsayan derlemeler, editoryel kisa yazilar, olgu sunumlari,
orijinal gorlntuler ve genis fiziksel tip, romatoloji, rehabilitasyon ve jinekoloji
kesimlerinin konular hakkindaki deneyimlerini ve elestirilerini iceren mektuplar
ve sosyal konulu yazilar yayinlamaktir.

Osteoporoz ve kemik hastaliklarina ilgi duyan birinci basamak tip hizmeti
veren pratisyen hekim, i¢ hastaliklari, jinekoloji, romatoloji ve fiziksel tip ve
rehabilitasyon uzmanlarinin “bilmesi gerekli olanlar” iyice saptayarak; bunlari
Turk Osteoporoz Dergisi'nde bulmalari icin gerekli diizenlemeler yapilacaktir.

Tirk Osteoporoz Dergisi, Emerging Sources Citation Index (ESCI),
DOAJ, EBSCO Database, Gale/Cengage Learning, CINAHL, CABI, Index
Copernicus, Embase, Scopus, ProQuest, J-Gate, IdealOnline, TUBITAK/
ULAKBIM, Hinari, GOALI, ARDI, OARE, AGORA, Tiirk Medline, Tirkiye
Atif Dizini tarafindan indekslenmektedir.

Acik Erisim Politikasi

Derginin agik erisim politikasi ‘Budapest Open Access Initiative(BOAI) kurallari
esas alinarak uygulanmaktadir.

Acik Erisim, “[hakem degderlendirmesinden gegmis bilimsel literattiriin], internet
araciligiyla; finansal, yasal ve teknik engeller olmaksizin, serbestce erisilebilir,
okunabilir, indirilebilir, kopyalanabilir, dagrtilabilir, basilabilir, taranabilir, tam
metinlere baglanti verilebilir, dizinlenebilir, yazilima veri olarak aktarilabilir ve her
tarli yasal amacg icin kullanilabilir olmasi“dir. Cogaltma ve dagitim Uzerindeki
tek kisitlama yetkisi ve bu alandaki tek telif hakki roli; kendi calismalarinin
bUtlinligu Gzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi icin, yazarlara verilmelidir.

Abone islemleri
Turk Osteoporoz Dergisi, Ulkemizde gérev yapan fiziksel tip ve rehabilitasyon
uzmanlarina, akademisyenlerine ve osteoporoz’a ilgi duyan diger tim tip
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branslarina mensup uzmanlara Ucretsiz olarak dagitimaktadir. Derginin tim
sayllarina Ucretsiz olarak www.turkosteoporozdergisi.org adresinden tam
metin ulasilabilir. Dergiye abone olmak isteyen kisiler Turkiye Osteoporoz
Dernegi'ne basvurmalidir.

Adres: Atakdy 4. Kisim O/121 Bloklari Kat: 3 Daire: 6 Bakirkéy-Istanbul, Tiirkiye
Tel.: +90 212 560 40 69 / +90 232 412 39 51

Faks: +90 212 560 40 79

Web Sayfasi: www.turkosteoporozdergisi.org
E-posta: yesim kirazli@ege.edu.tr

izinler

Baski izinleri icin bagvurular Editor ofisine yapilmalidir.

Editor: Prof. Dr. Yesim Kirazli

Adres: Atakdy 4. Kisim 0/121 Bloklari Kat: 3 Daire: 6 Bakirkéy-Istanbul, Tiirkiye
Tel.: +90 212 560 40 69 / +90 232 412 39 51

Faks: +90 212 560 40 79

Web Sayfasi: www.turkosteoporozdergisi.org

E-posta: yesim.kirazli@ege.edu.tr

Yazarlara Bilgi
Yazarlara Bilgi dergi sayfalarinda ve www.turkosteoporozdergisi.org web
sayfasinda yayinlanmaktadir.

Materyal Sorumluluk Reddi

Turk Osteoporoz Dergisi yayinlanan tiim yazilarda gorUs ve raporlar yazar(lar)in
gorusidur ve Editor, Editoryel kurul ya da yayincinin gorlsu degildir; Editor,
Editoryel kurul ve yayinc bu yazilar icin herhangi bir sorumluluk kabul
etmemektedir.

Reklam

Reklam ile ilgili basvurular Yayinevi'ne yapiimalidir.

Yayinevi: Galenos Yayinevi

Adres: Molla Giirani Mah. Kacamak Sk. No: 21/1 34093 istanbul, Ttrkiye
Tel.: +90 212 621 99 25

Faks: +90 212 621 99 27

Web Sayfasi: www.galenos.com.tr

E-posta: info@galenos.com.tr
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AIMS AND SCOPE

Turkish Journal Of Osteoporosis is the regular publishing organ of the Turkish
Osteoporosis Society. This periodical journal covers osteoporosis and metabolic
bone diseases subjects. It is a periodic international journal, published in
Turkish and English languages and is independent, being based on peer-
review principles. The journal is published 3 times per year (April, August and
December).

The aim of the journal “Turkish Journal Of Osteoporosis” is to continuously
publish original research papers of the highest scientific and clinical values
specifically on osteoporosis, on an international level. Additionally, reviews on
basic developments in education, editorial short notes, case reports, original
views, letters from the fields of physical medicine, rheumatology, rehabilitation,
gynaecology containing experiences and comments as well as social subjects
are published.

Thing that must be known’ subjects for general practitioners giving first
line medical service who are interested in osteoporosis and metabolic bone
diseases, specialists in internal medicine, gynecology, rheumatology and
physiotherapy will be determined It will then be possible to make the necessary
adjustments to the journal “Turkish Journal Of Osteoporosis” according to
their needs.

Turkish Journal Of Osteoporosis is indexed by the Emerging Sources
Citation Index (ESCI), DOAJ, EBSCO Database, Gale/Cengage Learning,
CINAHL, CABI, Index Copernicus, Embase, Scopus, ProQuest, J-Gate,
IdealOnline, TUBITAK/ULAKBIM, Hinari, GOALI, ARDI, OARE, AGORA,
Turkish Medline, Turkish Citation Index.

Open Access Policy

This journal provides immediate open access to its content on the principle
that making research freely available to the public supports a greater global
exchange of knowledge.

Open Access Policy is based on rules of Budapest Open Access Initiative(BOAI).
http://www.budapestopenaccessinitiative.org By “open access” to [peer-
reviewed research literature], we mean its free availability on the public
internet, permitting any users to read, download, copy, distribute, print,
search, or link to the full texts of these articles, crawl them for indexing,
pass them as data to software, or use them for any other lawful purpose,
without financial, legal, or technical barriers other than those inseparable from
gaining access to the internet itself. The only constraint on reproduction and
distribution, and the only role for copyright in this domain, should be to give
authors control over the integrity of their work and the right to be properly
acknowledged and cited.

Subscription Issues

Turkish Journal Of Osteoporosis is sent free to physiotherapy specialists,
academicians in our country as well as other specialists in all branches of
medicine interested in osteoporosis. All published volumes can be reached full
text without fee through the web site www.turkosteoporozdergisi.org. Those
who wish to subscribe to the journal should apply to the Turkish Osteoporosis
Association.

Address: Atakéy 4. Kisim O/121 Bloklari Kat: 3 Daire: 6 Bakirkdy-istanbul,
Turkey

Phone: +90 212 560 40 69 / +90 232 412 39 51

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

E-mail: yesim.kirazli@ege.edu.tr

Permissions

Applications for permission to publish should be made through the editorial
office.

Editor: Prof. Dr. Yesim Kirazli

Address: Atakdy 4. Kissm O/121 Bloklari Kat: 3 Daire: 6 Bakirkéy-istanbul,
Turkey

Phone: +90 212 560 40 69 / +90 232 412 39 51

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

E-mail: yesim.kirazli@ege.edu.tr

Instructions for Authors
Instructions for authors are published in the journal and on the web pages
www.turkosteoporozdergisi.org

Denial of Responsibility

The author/s is responsible for all opinions in all articles published in the
Journal From the Osteoporosis World. They are not the opinions of the editor,
editorial board or the publisher. The editor, editorial board and publisher do
not accept any responsibility for the articles.

Advertisement

Applications concerning advertisement should be addressed to the publisher.
Publisher: Galenos Yayinevi Ltd. Tic. Sti

Address: Molla Girani Mah. Kacamak Sk. No: 21/1 34093 istanbul, Turkey
Phone: +90 212 621 99 25

Fax: +90 212 621 99 27
Web Page: www.galenos.com.tr
E-mail: info@galenos.com.tr
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YAZARLARA BILGi

Tlrk Osteporoz Dergisi, Tlrkiye Osteoporoz Dernegi'nin resmi yayin organidir.

Dergi, osteoporoz, metabolik kemik hastaliklari ve rehabilitasyon alanlariniilgilendiren tiim konulardaki
yazilari yayinlar. Dergide orijinal makalelerin disinda derleme yazilar, orijinal olgu sunumlari, editore
mektuplar, bilimsel mektuplar, egitim yazilari, yeni literatir ozetleri ve gelecek kongre/toplanti
duyurulari da yayinlanir.

Dergide yayinlanacak yazilarin secimine temel teskil eden hakem heyeti, dergide belirtilen danismanlar
ve gerekirse yurt ici/disi otorler arasindan segilir.

Yazilarda Tiirk Dil Kurumu'nun Tiirkce S6zliigii ve Yazim Kilavuzu temel alinmalidir. ingilizce yazilan
yazilar ¢zellikle desteklenmektedir.

Makaleletin formati “Uniform reqiuirements for Manuscripts Submitted to Biomedical Journals’
(http.//www.icmje.org) kurallarina gére diizenlenmelidir.

Editor tarafindan, etik kurul onayr alinmasi zorunlulugu olan klinik arastirmalarda onay belgesi talep
edilecektir. insan (zerinde yapilan deneysel arastirmalarin bildirildigi yazilarin metnin  icerisinde,
yazarlarin bu arastirmanin proseduriniin sorumlu olan etik kurulun insan Uzerine deney yapiima
etik standartlarina (kurumsal ve ulusal) ve 2013 yilinda revize edilen1964 Helsinki Deklarasyonuna
uyuldugunu ve hastalarin onaylarinin alindigini belirtimelidir. Hayvan Uzerinde yapilan deneysel
arastirmalarda, yazarlar yapilan prosedurlerin hayvanlar haklarina uygun oldugunu belirtilip (Guide
for the care and use of laboratory animals. www.nap.edu/catalog/5140html) ayrica etik kurulu
onay'ni alinmalidir.

Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar sorumludur.

Yazarlar, gonderdikleri calismanin baska bir dergide yayinlanmadigi ve/veya yayinlanmak Uzere
incelemede olmadigi konusunda garanti vermelidir. Daha énceki bilimsel toplantilarda 200 kelimeyi
gegmeyen 6zet sunumlarinin yayinlari, durumu belirtiimek kosulu ile kabul edilebilir.

TUm yazarlarin cikar ¢atisma olmadigini, bilimsel katki ve sorumluluklarini bildiren toplu imza ile
yayina katilmalidir.

TUm yazlar, editor ve ilgili editor yardimailar ile en az ¢ danisman hakem tarafindan incelenir.
Yazarlar, yayina kabul edilen yazilarda, metinde temel degisiklik yapmamak kaydi ile editor ve
yardimailarinin diizeltme yapmalarini kabul etmis olmalidirlar.

Genel Kurallar

Yazilar sadece “online” olarak kabul edilmektedir. Yazarlarin makale génderebilmesi icin Journal
Agent web sayfasina (www.journalagent.com/osteoporoz) kayit olup sifre almalari gereklidir. Bu
sistem on-line yazi génderilmesine ve degerlendiriimesine olanak tanimaktadir. Makale génderimi
yapilirken sorumlu yazarin ORCID (Open Researcher ve Contributor ID) numarasi belirtiimelidir. http://
orcid.org adresinden Ucretsiz olarak kayit olusturabilir.

Bu sistem ile toplanan makaleler ICMJE-www.icmje.org, Index Medicus (Medline/PubMed) ve
Ulakbim-Turk Tip Dizini kurallarina uygun olarak sisteme alinmakta ve arsivienmektedir. Yayina kabul
edilmeyen yazilar, sanatsal resimler hari¢ geriye yollanmaz.

Yazinin tiimiinin 5000 kelimeden az oimasi gerekmektedir. ilk sayfa haric tim yazilarin sag st
koselerinde sayfa numaralari bulunmalidir. Yazida, konunun anlasiimasinda gerekli olan sayida ve
icerikte tablo ve sekil bulunmalidir.

Baslik sayfasi, kaynaklar, sekiller ve tablolar ile ilgili kurallar bu dergide basilan tim yayin trleri icin
gecerlidir.

Orijinal Makaleler

1) Baslk Sayfasi (Sayfa 1)

Yazi basliginin, yazar(lar)in bilgilerinin, anahtar kelimelerin ve kisa basliklarin yer aldigi ilk sayfadir.
Tiirkce yazilarda, yazinin ingilizce basligi da mutlaka yer almalidir; yabanc dildeki yayinlarda ise
yazinin Tiirkce basligi da bulunmalidir. Tirkce ve ingilizce anahtar sozciikler ve kisa basiik da baslk
sayfasinda yer almalidir.

Yazarlarin isimleri, hangi kurumda calistiklari ve acik adresleri belirtilmelidir. Yazismalarin yapilacagi
yazarin adresi de ayrica acgik olarak belirtiimelidir. Yazarlarla iletisimde 6ncelikle e-posta adresi
kullanilacagindan, yazismalarin yapilacagi yazara ait e-posta adresi belirtilmelidir. Buna ek olarak
telefon ve faks numaralari da bildirilmelidir.

Calisma herhangi bir bilimsel toplantida énceden bildirilen kosullarda tebli§ edilmis ya da 6zeti
yayinlanmis ise bu sayfada konu ile ilgili agiklama yapilmalidir.

Yine bu sayfada, dergiye gonderilen yazi ile ilgili herhangi bir kurulusun destegi saglanmissa
belirtimelidir.

2) Ozet (Sayfa 2)

ikinci sayfada yazinin Tiirkce ve ingilizce dzetleri (her biri icin en fazla 200 sézcik) ile anahtar
sozclkler belirtiimelidir.

Ozet bolumu; Amag, Gereg ve Yontem, Bulgular, Sonug seklinde alt basliklarla diizenlenir. Derleme,
vaka takdimi ve egitim yazilarinda 6zet bolumu alt basliklara ayrilmaz. Bunlarda ézet bolimii, 200
kelimeyi gegmeyecek sekilde amaclar, bulgular ve sonuc climlelerini icermelidir.

Ozet bolimiinde kaynaklar gésterilmemelidir. Ozet bélimiinde kisaltmalardan mimkiin oldugunca
kaginilmalidir. Yapilacak kisaltmalar metindekilerden bagimsiz olarak ele alinmalidir.

3) Metin (Ozetin uzunluguna gore Sayfa 3 veya 4’den baslayarak)

Genel Kurallar bolimine uyunuz.

Metinde ana basliklar sunlardir: Giris, Gereg ve Yontem, Bulgular, Tartisma.

Giris bolimu calismanin mantigi ve konunun gegmisi ile ilgili bilgiler icermelidir. Calismanin sonuglari
giris bollimiinde tartisiimamalidir.

Gereg ve yoéntem bollimi calismanin tekrar edilebilmesi icin yeterli ayrintilar icermelidir. Kullanilan
istatistik yontemler acik olarak belirtilmelidir.

Bulgular bélimi de calismanin tekrar edilebilmesine yetecek ayrintilari icermelidir.
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Tartisma boliminde, elde edilen bulgularin dogru ve ayrintili bir yorumu verilmelidir. Bu bélimde
kullanilacak literattir(in, yazarlarin bulgulari ile direkt iligkili olmasina dikkat edilmelidir.

Tesekkir mimkiin oldugunca kisa tutulmalidir. Calisma icin bir destek verilmisse bu bélimde séz
edilmelidir.

Calismanin kisithliklart baghgr altinda calisma strecinde yapilamayanlar ile sinirlari ifade edilmeli ve
gelecek calismalara iliskin 6neriler sunulmalidir.

Sonug bashgr altinda calismadan elde edilen sonug vurgulanmalidir.

Metinde fazla kisaltma kullanmaktan kaginilmalidir. Tim kisaltilacak terimler metinde ilk gegtigi yerde
parantez icinde belirtimelidir. Ozette ve metinde yapilan kisaltmalar birbirinden bagimsiz olarak ele
alinmalidir. Ozet bélimiinde kisaltmasi yapilan kelimeler, metinde ilk gectidi yerde tekrar uzun sekilleri
ile yazilip kisaltiimalidirlar.

4) Kaynaklar

Kaynaklarin gercekliginden yazarlar sorumludur.

Kaynaklar metinde gecis sirasina gére numaralandiriimalidir. Kullanilan kaynaklar metinde parantez
icinde belirtimelidir.

Kisisel gortismeler, yayinlanmamis veriler ve heniiz yayinlanmamis calismalar bu bélimde degil, metin
icinde su sekilde verilmelidir: (isim(ler), yayinlanmamis veri, 19..).

Kaynaklar listesi makale metninin sonunda ayri bir sayfaya yazilmalidir. Altidan fazla yazarin yer
aldigi kaynaklarda 6. isimden sonraki yazarlar icin “et al” (“ve ark”) kisaltmasi kullaniimalidir. Dergi
isimlerinin kisaltmalari Index Medicus'taki stile uygun olarak yapilir. Tim referanslar Vancouver
sistemine gore asagidaki sekilde yazilmalidir.

a) Standart makale:

Intiso D, Santilli V, Grasso MG, Rossi R, Caruso |. Rehabilitation of walking with electromyographic
biofeedback in foot-drop after stroke. Stroke 1994,25:1189-92.

b) Kitap:

Getzen TE. Health economics: fundamentals of funds. New York: John Wiley & Sons; 1997.

¢) Kitap Bolim:

Porter RJ, Meldrum BS. Antiepileptic drugs. In: Katzung BG, editor. Basic and clinical pharmacology.
6th ed. Norwalk, CN: Appleton and Lange; 1995. p. 361-80.

Birden fazla editor varsa: editors.

d) Toplantida sunulan makale:

Bengtsson S, Solheim BG. Enforcement of data protection, privacy and security in medical informatics.
In: Lun KC, Degoulet P Piemme TE, Reinhoff O, editors. MEDINFO 92. Proceedings of the 7th World
Congress on Medical Informatics; 1992 Sep 6-10; Geneva, Switzerland. Amsterdam: North-Holland;
1992. p. 1561-5.

e) Elektronik formatta makale:

Morse SS. Factors in the emergence of infectious disease. Emerg Infect Dis [serial online] 1995
1(1):[24 screens]. Available from:s URL:http://www/cdc/gov/ncidoc/ EID/eid.htm. Accessed
December 25, 1999.

f) Tez:

Kaplan SI. Post-hospital home health care: the elderly access and utilization (thesis). St. Louis (MO):
Washington Univ; 1995.

5) Tablolar-grafikler-sekiller-resimler

Tim tablolar, grafikler veya sekiller ayri bir kagida basiimalidir. Her birine metinde gecis sirasina
gére numara verilmeli ve kisa birer baslik yazilmalidir. Kullanilan kisaltmalar alt kisimda mutlaka
aciklanmalidir. Ozellikle tablolar metni agiklayici ve kolay anlasilir hale getirme amaci ile hazirlanmali
ve metnin tekrari olmamalidir. Baska bir yayindan alinti yapiliyorsa yazili baski izni birlikte
yollanmalidir. Fotograflar parlak kagida basiimalidir. Cizimler profesyonellerce yapilmali ve gri renkler
kullaniimamalidir.

Ozel Béliimler
1) Derlemeler:

Derginin ilgi alanina giren tim derlemeler editérlerce degerlendirilir; editrler ayrica konusunda
uzman ve deneyimli otoritelerden dergi icin derleme talebinde bulunabilir.

2) Olgu Sunumlari:

Nadir goriilen ve 6nemli klinik deneyimler sunulmalidir. Giris, olgu ve tartisma bélumlerini icerir.

3) Editére Mektuplar:

Bu dergide yayinlanmis makaleler hakkinda yapilan degerlendirme yazilandir. Editér génderilmis
mektuplara yanit isteyebilir. Metnin bélimleri yoktur.

4) Bilimsel Mektuplar:

Bu yazilar orijinal arastirma yapisinda olmayan bilimsel ilgi uyandirabilen yeni fikir, bulus ve verilerin
sunuldugu on bildirilerdir. Bu konuyla ilgili gelecekteki yayinlara merak uyandirmayr amaclar. Metnin
bélumleri yoktur.

5) Egitim Yazilari:
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Editorden / Editorial

Sevgili Meslektaslarimiz,

Ulkemizi ve Diinyay! etkisi altina alan COVID-19 hastaliyi nedeniyle tiim saglik personelinin Gstiin sorumluluk bilinci ve bilyiik 6zveriyle calistigi bu zor
glnlerin sonuna yaklasmis olmayi gontlden diliyoruz. Pandemi slirecinde meslektaslarimizin akademik faaliyetlere yonelik cabalarinin devam ederek,
dergimize basim icin yayin akisi stirmesinden biytk mutluluk duyuyoruz.

Bu salgin nedeniyle tim diinyada yapilmasi planlanan birgok bilimsel kongre iptal edilmistir veya ylz ylze yapilan kongrelerin yerini online kongreler
almistir. Osteoporoz, Osteoartrit ve Kas iskelet Sistemi Hastaliklari Diinya Kongresi (WCO-IOF-ESCEOQ) 26-29 Adustos 2021 tarihlerinde online olarak
ve OSTEO 2021 “Osteoporoz, Osteoartrit ve Kas-iskelet Sistemi Adrilar” Kongresi de 8-10 Ekim 2021 tarihlerinde Tiirkiye Osteoporoz Dernegi ev
sahipliginde ve International Osteoporosis Foundation bilimsel destedi ile dijital platformda gerceklestirilmistir.

Tiirkiye Osteoporoz Dernedi tarafindan gerceklestirilecek olan; OSTEOAKADEMI 2022 Sempozyumunun ana temasi “OSTEOAKADEMIi 2022
Sorularinizi Yanithyor” olarak belirlenmistir OSTEOAKADEMI 2022, 13-15 Mayis 2022 tarihlerinde Ilica Otel Cesme, izmir'de gerceklesecektir.

Osteoporoz, osteoartrit ve kas iskelet sistemi agrilari konularindaki bilgilerimizi giincellemek amaci ile 3 glinlik fiziki katihml bir akademi ile sizlerle
bilgi paylasiminda bulunmayi planladigimiz OSTEOAKADEMI 2022'de osteoporoz ve osteoartrit hakkindaki tedavi algoritmalarina, osteoporozdan
korunmaya, ikincil osteoporoza, steroid olmayan antienflamatuvar ilaclar hakkindaki son dénem tartismalara yer verilecektir.

Akademi programinin bilimsel agidan siz degerli meslektaslarimizin katilim ve katkilari ile zenginlesecegine inaniyoruz.

Siz degerli meslektaslarimiza calismalarinizda kolayliklar diler; akademik faaliyetlerde yiiz ylze bulusacagimiz glinlerin yakin olmasi arzusuyla sevgi
ve saygilarimi sunarim.

Editor
Prof. Dr. Yesim Kirazh
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Effects of Kinesio Taping on Pain and Quality of Life of Patients
with Cervical Myofascial Pain Syndrome: A Randomized Controlled
Study

Servikal Miyotasiyal Agri Sendromu Olan Hastalarda Kinezyo Bantlamanin Agri ve Hayat
Kalitesi Uzerine Etkisi: Randomize KontrollG Bir Calisma

@ Sasan Zardoust, ® Oya Ozdemir, ® Sevilay Karahan*, ® Pinar Borman

Hacettepe University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Ankara, Turkey
*Hacettepe University Faculty of Medicine, Department of Bioistatistics, Ankara, Turkey

Abstract

Objective: A variety of tools are available for myofascial pain syndrome (MPS) treatment; however, it is still one of the most challenging
musculoskeletal disorders to treat. This study aimed to determine the effects of kinesio taping (KT) on pain and quality of life in patients
with cervical MPS.

Materials and Methods: A total of 55 patients were randomly assigned into therapeutic and sham KT groups. In addition to a home-based
exercise program, KT was applied on trapezius muscle at 5-day intervals for 20 days. Pain severity and pressure pain threshold (PPT) were
assessed by visual analog scale (VAS) and algometer, respectively. Short form-36 (SF-36) scale was used to determine the patients’ health-
related quality of life. All participants were evaluated before, immediately after, and 1 month after the end of treatment (follow-up visit).
Results: The patient demographic characteristics were found to be similar in both groups. Immediately after the treatment, a statistically
significant decrease in VAS and increased PPT and SF-36 scores in both groups were found, with sustained improvement at a follow-up visit.
However, no significant difference was determined between the therapeutic and sham KT groups.

Conclusion: KT combined with a home-based exercise program appears to decrease pain severity and improve the quality of life of patients
with cervical MPS; however, comparable benefits were also obtained from sham therapy.

Keywords: Kinesio tape, myofascial pain syndrome, neck, quality of life

(074

Amac: Her ne kadar gesitli secenekler olsa da miyofasiyal agri sendromu (MFAS) halen tedavisi en ugrastirici kas iskelet sistemi sorunlarindan
biridir. Bu calismanin amaci servikal MFAS olan hastalarda kinezyo bantlamanin (KB) agri ve hayat kalitesi Uzerine etkilerini belirlemektir.
Gereg ve Yontem: Elli bes hasta terapotik ve sham KB grubuna randomize olarak ayrildi. Ev egzersiz programinin yani sira 5 giin araliklarla
20 glin sureyle hastalarin trapezius kasina KB uygulandi. Adri siddeti vizliel analog skala (VAS) ve basing agri esidi (BAE) algometre ile 6lgtldi.
Hastalarin saglikla iliskili hayat kalitesi belirlemek icin Short form-36 (SF-36) 6lcedi kullanildi. Tim katilimcilar tedavi Gncesinde, tedavinin hemen
bitiminde ve tedavi bitiminden 1 ay sonra (izlem viziti) degerlendirildi.

Bulgular: Her iki gruptaki hastalarin demografik ézellikleri birbirine benzer bulundu. Her iki grupta da tedavinin hemen bitiminde istatistiksel
olarak anlamli diizeyde VAS degerlerinde azalma, BAE ve SF-36 skorlarinda ise artis tespit edilirken bu dizelme izlem vizitinde de devam
etmekteydi. Fakat, terap6tik ve sham KB gruplari arasinda anlamli bir fark saptanmadi.

Sonug: Her ne kadar ev egzersiz programi ile kombine edilen KB uygulamasi servikal MFAS olan hastalarda adri siddetini azaltip yasam
kalitesini artiriyor gibi goriinse de benzer etkiler sham tedavi uygulanan hastalarda da elde edilmistir.

Anahtar kelimeler: Kinezyo bantlama, miyofasiyal agri sendromu, boyun, hayat kalitesi
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Introduction

Myofascial pain syndrome (MPS) is a common non-inflammatory
musculoskeletal disorder presented with regional muscle pain
and characterized by hypersensitive nodule called trigger
point. The diagnosis of MPS depends on detailed history and
thorough physical examination. If necessary, laboratory or
imaging tests can be performed for the differential diagnosis
of chronic musculoskeletal pain conditions. Trigger point can
be easily identified through physical examination within a tight
band of the affected muscle, palpation of which may elicit
referred pain and local twitch response. Regional pain may
be accompained by muscle stiffness, limited range of motion,
muscle weakness without atrophy and autonomic signs (1,2).
As a consequence of these disabiling symptoms, MPS can cause
significant deterioration in many aspects of quality of life (QOL).
Hence, in most of the studies corcerning management of MPS,
QOL questionnaires were used as an outcome measure to
demonstrate the beneficial effects of the treatment (3).
Although its exact etiology is still unclear, several causal factors
for the development of MPS including acute muscle overload,
trauma, poor posture and psychological stress have been
postulated. Thus, single treatment modality usually can not
resolve the symptoms completely. The treatment options of
MPS include analgesic drugs, local injections, physical therapy
modalities, manual therapies, and acupuncture. Eliminating
predisposing factors and structured exercise programs are
mainstay approaches for optimal management of MPS (4).
Recently, kinesio taping (KT) has been introduced as a new
therapy for the patients with MPS. This method was developed
by Dr. Kenzo Kase in the 1970s and became popular quickly
for the management of many musculoskeletal diseases such
as sports injuries, shoulder impingement syndrome, low back
pain, and plantar fasciitis (5). However, researches conducted
for assesing its effects often have shown conflicting results.
To the best of our knowledge, there are only very few studies
investigating the therapeutic effects of KT on MPS (6-10). The
aim of this study was to determine the effects of KT on pain and
health-related QOL in patients with an active upper trapezius
myofascial trigger point.

Materials and Methods

Fifty-five patients with the diagnosis of MPS according to the
criteria of Travell and Simons, who consecutively admitted to
the department of physical medicine and rehabilitation, were
participated in this prospective, randomized, single-blinded,
sham-controlled study. Patients aged between 18-60 years who
have an active trigger point in the upper trapezius muscle with
a symptom duration of at least 6 months were included in the
study. The exclusion criteria were as follows: fibromyalgia, cervical
disc herniation, thoracic outlet syndrome, nerve entrapments of
upper extremity, kyphoscoliosis, pregnancy, receiving physical
therapy or trigger point injection in the last 3 months, history of
neck or shoulder surgery.

Demographic data including age, gender, body weight index,
dominant hand, education level, marital status, and occupational
physical demand (classified as mild, moderate or severe)
were recorded on a standart form. The clinical characteristics
such as the area of referred pain and presence of local twitch
response were also noted. The study protocol was approved by
the Hacettepe University Non-Invasive Clinical Research Ethics
Committee (decision no: GO 15/158-08, date: 18.03.2015) and
all the participants signed a written informed consent form.

Interventions

In order to prevent bias, simple randomization was applied.
Accordingly, patients were blinded and randomly assigned into
therapeutic KT (group 1, n=28) and sham KT (group 2, n=27)
groups in a 1:1 allocation ratio. KT (Kinesio® Tex Gold) were
applied by a certified KT practitioner, at 5-day intervals for 20
days. The muscle inhibition technique described by Kase was
used for group 1 patients (Figure 1). While the patient was in a
relaxed sitting position, the anchor was applied at the acromion.
After then, the patient was asked to laterally flex his/her neck
to the opposite side and rotate his/her head to the same
side. The ‘I strip was attached to the spinous process of C7
vertebra and nuchal line. The KT has no tension at its distal and
proximal attachments, whereas the strip was stretched with 15-
25% tension in between these 2 points. For group 2, the same
material was placed on upper trapezius muscle without any
tension in the neutral position of head and neck. In addition to
taping, a home-based program including posture and trapezius
stretching exercises was prescribed to all of the participants. The
patients were asked to perform two sets of 10 repetitions, twice
a day.

Measurement Outcomes

All subjects were evaluated before treatment (TO), immediately
after treatment (T1) and at 1 month after the end of treatment
(T2). The severity of pain at rest and during daily activities were
assessed by a 10 ¢cm visual analog scale (VAS) where 0 indicates
no pain, 10 indicates the worst pain ever. Pressure pain threshold

Figure 1. Kinesio tape applied by mucle inhibition tecnique
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(PPT) on the trigger point was detected by a digital algometer
(Algometer Commander, JTECH Medical, USA). The algometer
has a disc-shaped tip with a surface area of 1 cm?, placed at the
trigger point and pressure was increased at a constant rate of 1
kg/sec. The patients were asked to tell the point at which they
perceived pain. The measurement was repeated three times
for each particapant and the mean value of these 3 pressure
measurements, expressed in terms of kg/cm?, was recorded.
The Turkish version of Medical Outcomes Study-Short form-36
(SF-36) was used to estimate the patients’ health-related QOL. This
questionnaire has eight domains including physical functioning,
role limitation due to physical problems, role limitation due to
emotional problems, bodily pain, social functioning, mental
health, vitality, and general health perception. It takes 5 to 10
minutes to answer this self-administered questionnaire. The total
score ranges between 0-100, where the higher scores indicates
the better health conditions (11).

Statistical Analysis

Statistical analyses were performed with IBM SPSS for Windows
version 21.0 statistical software. Continuous variables were
presented as mean * standard deviation or median (25"
75" percentile), categorical variables were summarized as
frequencies and percentages. Normallity of the continuous
variables was verified by Shapiro-Wilk’s test. Differences
between independent groups according to continuous
variables were determined by independent samples t-test or
Mann-Whitney U test. Categorical variables were compared
by chisquare or Fisher’'s exact test. Friedman test was used
to determine within group differences. Significance value was
considered as 0.05.

Results

After being randomized, one patient in group 1 and one patient
in group 2 dropped out of the study because they didn't attend
the follow-up visits regularly. Moreover, one patient in group 1
and one patient in group 2 experienced local allergic reactions
and left the study. Finally, 51 patients (50 women, 1 men) with a
mean age of 31.2+10.4 years (range: 18-55) were completed the
study. There were no significant difference in the mean values of
age and body mass index between each group. Forty-six (90.2%)
patients declaired right side as her/his dominant hand. The
distribution of education level, mariatal status and occupational
physical demands of the groups were also similar (Table 1).

The median values of symptom duration in group 1 and 2 were
3 (2-7) and 4 (2-5) years, respectively. No statistically significant
difference was determined between two groups (p=0.894). A
total of 45 (88.2%) patients -25 of them in group 1- had referred
pain. The most common locations were shoulder (55.6%),
followed by neck (31.1%) and upper back (13.3%). Local twitch
response was positive in 7 patients from each group (27.5%
of all participants). The area of referred pain (p=0.120) and
presence of local twitch response (p=1.000) were similar in the
groups.

At baseline visit (T0), the median values of VAS, PPT and SF-36
scores of both groups were found to be similar. Immediately
after the treatment (T1), there were statistically significant
decrease in VAS and increase in PPT and SF-36 scores in both
groups. However, the median values of VAS, PPT and SF-36
scores of each group were comparable at T1 and T2 visits. Just
as TO visit, there were no significant difference between two
groups in regard of VAS, PPT and SF-36 values at T1 and T2 visits
(Table 2).

Table 1. Demographic characteristics of the patients

Group 1 (n=26) Group 2 (n=25) p-value
Age (years) 30.110.5 32.5+10.3 0.413
Body mass index (kg/m?) 22.7+3.2 25.2+4.9 0.096
Dominant hand
Right 24 (92.3%) 22 (88%)
Left 2 (7.7%) 3 (12%) 0668
Educational level
Elemantary 4 (15.4%) 5 (20%)
Secondary/high 3(11.5%) 4 (16%) 0.782
University 19 (73.1%) 16 (64%)
Mariatal status
Single 12 (46.2%) 11 (44%) | G
Married 14 (53.8%) 14 (56%)
Occupational physical demand
Mild 15 (57.7%) 17 (68%)
Moderate 7 (26.9%) 5 (20%) 1.000
Severe 4 (15.4%) 3 (12%)
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Discussion

Despite its widespread use for the treatment of sport injuries
and musculoskeletal diseases, there is little data regarding the
effects of KT on MPS in the literature. The main effect of KT is
elevating the space under skin and soft tissue; so that the space
for muscle movement can be enlarged, and the inflammation
factors can be reduced by the fascilitation of blood and
lymphatic circulation. The therapeutic effects of KT have been
also attributed to the gate control theory and proprioseptive
biofeedback (12). Shah et al. (13) showed that the patients with
active trigger points in the upper trapezius muscle have lower
ph values and higher concentrations of inflammatory mediators,
neuropeptides, catecholamines, and cytokines within the local
milieu of the trigger point than the subjects with latent or
absent trigger points. So recirculation through realignment and
decompression of the fascia may relieve the symptoms of MPS.
Moreover, improving circulation by increasing the space of fascia
with KT can remove the heat produced from inflammation,
thus a cooling effect may occur. It has been also suggested
that reduction of pressure on nociceptors in the skin may also
diminish the pain in patients with MPS (12).

In a recent study conducted by Oztiirk et al. (8), short and mid-
term effects of KT on neck pain and upper trapezius muscle
strength were examined in patients with MPS. While 20 patients
who have active trigger point in their upper trapezius region
were treated with KT (group 1), 17 patients received sham
therapy (group 2). Kinesio tape was applied twice, with 1 day of
rest between applications. Additionally, all patients performed
a home-based program including neck muscles stretching and

strengthening exercises. In accordance with our study, the
participants were evaluated before treatment, immediately
after treatment and at 1 month after treatment. It has been
found that immediately after treatment there were significant
reduction in pain severity and increase in muscle strength, in
favour of group 1. However, these improvements continued
between post-treatment and follow-up visits only in group 1.
Reduced pain severity in group 2 has been considered to be
the results of possible psychological effects of tape application
and sensory feedback. Similarly, Ay et al. (9) investigated the
effects of KT on pain severity, PPT, cervical range of motion,
and disability in cervical MPS patients. Thirty-one patients were
treated with KT and 30 patients with sham KT, applied to levator
scapula muscle, 5 times by intervals of 3 days for 15 day. Patients
received a home-based exercise program everyday for 2 weeks.
After treatment, all parameters showed statistically significant
improvements in both groups. However, reduction of pain
and increase in PPT and cervical range of motion (flexion and
extension) were found to be more pronounced in the treatment
group. Unfortunately, no follow-up visit to show the mid or long
term effects of KT was included in this study.

To the best of our knowledge, in the literature there are two
randomised studies comparing the efficacy of KT with other
treatment approaches in patients with MPS (7,10). Azatcam
et al. (10) compared the effects of transcutaneous electrical
nevre stimulation (TENS) and KT on pain, disability and
cervical contralateral lateral flexion. They randomly assigned
69 MPS patients into 3 groups as exercise, TENS with exercise,
and KT with exercise groups and reported that combination
of TENS or KT with exercise therapy lead to more significant

Table 2. Comparison of the patients’ pain intensity and quality of life before and after the treatment

Sl e I ) i:;r:t?;jtiei::'ce 2¥'1a)ﬂer ;ftn::::cle‘atment (T2) Al
VAS-rest
Group 1 7.0 (5.0-8.3) 4.0 (3.0-5.0) 5.0 (2.0-5.5) 0.001*
Group 2 7.0 (6.09.0) 5.0 (3.8-7.0) 5.0 (3.5-6.8) 0.001*
p-value 0.519 0.120 0.178
VAS-activity
Group 1 8.0 (6.59.0) 5.0 (3.5-6.0) 45 (3.86.0) 0.001*
Group 2 7.0 (5.3-8.0) 5.0 (3.0-6.0) 5.0 (3.0-6.0) 0.001*
p-value 0.140 0.975 0.783
PPT
Group 1 455 (35.8-53.3) 51.0 (44.0-66.3) 51.5 (42.867.3) 0.001*
Group 2 43.0 (37.051.0) 44.0 (40.0-53.5) 45.0 (39.5-55.0) 0.001*
p-value 0.254 0.051 0.052
SF-36
Group 1 68.8 (37.5-87.5) 75.0 (50.0-87.5) 75.0 (50.0-87.5) 0.001*
Group 2 62.5 (37.5-81.3) 62.5 (50.0-87.5) 75.0 (50.0-87.5) 0.001*
p-value 0.127 0.065 0.90
*The median value at TO visit differs significantly from the ones at T1 and T2 visits. PPT: Pain pressure threshold, SF-36: Short form-36, VAS: Visual analog scale
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improvement than exercise alone. KT was found to be more
effective than TENS in decreasing the pain severity. All other
parameters did not present a difference between the groups.
Another study by Chao et al. (7) examined the effects of
manual pressure release alone (n=15) or in combination
with KT (n=16). They showed that pain reduced significantly
immediately after treatment in both groups. However,
combination therapy has a greater effect on muscle stiffness
and contraction amplitude.

MPS may cause prolonged morbidity and significant deterioration
in QOL. It has been suggested that new therapeutic approaches
should include QOL measures to demonstrate that in addition
to improvements in pain and disability, they provide significant
positive effects in patients’ lives. Indeed, previous studies
evaluating the effects of other treatment options for neck and
upper-back myofascial pain have included QOL questionairres,
most commonly Nottingam Health Profile or SF-36, as an
outcome variable (3). Nevertheless, previous studies investigating
the effects of KT in patients with cervical MPS did not assessed
the patients” QOL (7-10).

In the present study, we applied KT by inhibition tecnique
at 5-day intervals for 20 days and found that in both groups
there were a statistically significant decrease in pain severity
and increase in PPT following intervention. Unfortunately,
no significant differences in favour of therapeutic KT group
were determined. Furthermore, we used SF-36 questionairre
as an outcome measure and found that the participants’
QOL showed significant and comparible improvement in
both groups. Both groups showed sustained improvement at
follow-up visit which was performed 1 month after treatment.
The improvement seen in sham KT group may be due to the
plasebo effect. Visual input of different color and the sensation
on the skin may lead to a positive expenctancy and make the
patients feel more confident (12). Moreover, sham KT probably
provided sensory feedback provided sensory feedback which
may improve the patients’ adherence to the ergonomic
principles by increasing their awareness (8). Last but not least,
the beneficial effects observed in both groups may be related
to the exercise program performed by all patients. Recently, a
systematic review it has been reported that exercise has positive
mild to moderate effects on pain intensity at short-term follow-
up in patients with MPS (14). As a limitation of this study, there
were no control group performing only exercise which could be
compared to to therapeutic and sham KT groups.

Conclusion

KT combined with home-based exercise program decreases
pain severity and improves QOL in patients who have an active
trigger point in the upper trapezius muscle. However, similar
improvements were also determined in sham KT group which
can be attributed to placebo effect and/or beneficial effects
of exercise therapy. As it is a non-invasive, economic and well-
tolerated method, KT combined with exercise can be applied for
the treatment of MPS.
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YouTube as a Source of Patient Information for Knee Osteoarthritis
Exercises

Diz Osteoartriti Egzersizlerinde Hastalara Bilgi Kaynagi Olarak YouTube

® Fatih Bagcier, ® Elem Yorulmaz*, ® Mustafa Hiiseyin Temel*

Biruni University Faculty of Medicine, Departmant of Physical Medicine and Rehabilitation, Istanbul, Turkey
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Abstract

Objective: Exercise therapy is the most important approach in knee osteoarthritis (OA). This study aimed to analyze the quality and reliability
of exercises related to knee OA treatment found on the YouTube platform and contribute to this field, which have popularity in the literature.
Materials and Methods: The keywords “knee osteoarthritis exercises,” “knee osteoarthritis rehabilitation,” “knee osteoarthritis
physiotherapy,” and “knee osteoarthritis physical therapy” were searched on YouTube on June 3, 2020. According to the global quality
scale, the educational quality of YouTube videos was evaluated as high quality, intermediate, and low quality. The reliability of the videos
was evaluated with the modified DISCERN score. Video source, upload date, and the number of views, likes, and dislikes parameters were
documented. These parameters were compared between the groups.

Results: Of the 130 evaluated videos, 46.2% (n=60) were of high quality, wherein 38.3% (n=23) were uploaded by non-physician health
personnel. No low-quality video was uploaded by physicians. High-quality videos were uploaded more recently than intermediate and
low-quality videos (p<0.05). Additionally, the video duration in the high-quality video group was significantly higher than the medium and
low-quality videos (p<0.05). The modified DISCERN score was found to be significantly higher in the high-quality video group. The modified
DISCERN score of intermediate quality videos was significantly higher than the group of low-quality videos (p<0.05)

Conclusion: YouTube can be considered as a source with quality and reliable content in exercise videos related to knee OA treatment.
Physicians who have the highest potential to produce quality videos should be encouraged to produce more videos.

Keywords: Knee osteoarthritis, YouTube, exercise

Amag: Egzersiz diz osteoartritinde (OA) en 6nemli tedavi yaklasimidir. Bu calisma, YouTube platformunda bulunan diz OA tedavisi ile ilgili
egzersizlerin kalite ve guvenilirligini analiz etmeyi ve literatlirde popdlerligi olan bu alana katki saglamayr amaclamistir.

Gerec ve Yontem: “Knee osteoarthritis exercises”, "knee osteoarthritis rehabilitation”, “knee osteoarthritis physiotherapy” ve “knee
osteoarthritis physical therapy” anahtar kelimeleri 3 Nisan 2020 tarihinde YouTube'da arandi. Videolarin kalitesi global kalite skalasi ile
degerlendirildi ve ylksek, orta ve dlsik kalite olmak Uzere gruplandirildi. Videolarin glvenilirligi modifiye DISCERN skoru ile degerlendirildi.
Video kaynagi, ylklenme tarihi, izlenme sayisi, bedeni ve bedenilmeme parametreleri dékimente edildi. Bu parametreler gruplar arasinda
karsilastirildi.

Bulgular: incelenen 130 videodan %46,2'si (n=60) yiiksek kaliteli idi ve bu videolarin %38,3'i (n=23) doktor olmayan saglik personeli
tarafindan yuklenmisti. Doktorlarin yikledigi hicbir video dusUk kaliteli olarak degerlendiriimedi. Yiksek kaliteli videolarin orta ve dustk kaliteli
videolara gore daha yakin tarihlerde yiklendigi gorildi (p<0,05). Ayrica video sureleri yiksek kaliteli videolarda orta ve dusuk kaliteli videolara
gore daha uzundu (p<0,05). Modifiye DISCERN skorlari ytksek kaliteli video grubunda orta ve disiik kaliteli video grubuna gore istatistiksel
olarak anlamli sekilde daha yiksek bulundu (p<0,05).

Sonug: Diz OA tedavisi ile ilgili egzersiz videolarinda YouTube kaliteli ve glvenilir icerige sahip bir kaynak olarak degerlendirilebilir. Yiiksek
kaliteli videolari Gretme potansiyeli en yiksek grup olan doktorlar daha fazla video Gretmeleri igin tesvik edilmelidir.

Anahtar kelimeler: Diz osteoartriti, YouTube, egzersiz

Address for Correspondence/Yazisma Adresi: Fatih Bagcier PhD,, Biruni University Faculty of Medicine, Departmant of Physical Medicine and Rehabilitation, istanbul, Turkey
Phone: +90 544 242 90 42 E-mail: bagcier_42@hotmail.com ORCID ID: orcid.org/0000-0002-6103-7873
Received/Gelis Tarihi: 11.08.2020 Accepted/Kabul Tarihi: 21.01.2021

©Copyright 2021 by the Turkish Osteoporosis Society / Turkish Journal of Osteoporosis published by Galenos Publishing House.


https://orcid.org/0000-0002-6103-7873
https://orcid.org/0000-0002-3036-7722
https://orcid.org/0000-0002-8976-7798

134 Bagcier et al.

Information for Knee Osteoarthritis Exercises?

Turk J Osteoporos
2021,27:133-139

Introduction

Knee osteoarthritis (OA) is the most common form of OA
(1). Its treatment aims to control pain, correct and maintain
joint functions, ensure functional independence, and improve
the quality of life (1). Exercise therapy is the most important
therapeutic approach with a proven effect on knee OA. It has
been reported that quadriceps strengthening exercises, joint
range of motion exercises, flexibility exercises, and aerobic
exercises increase functionality parameters, improve quality of
life and pain scores (2).

[t should not be forgotten that in the etiology of knee OA,
there is muscle weakness or dysfunction as a result of not
exercising, as well as sports activities resulting in overuse injuries
(3). Therefore, the importance of doing correct exercise should
be understood instead of doing exercise (3). At this point,
patients should take care to perform their exercises correctly,
at the appropriate frequency and time. One way to learn how
to do the correct exercises can also be web-based programs
(4). In a study in patients with knee and/or hip OA,; significant
improvements in symptoms, physical activity and function, and
quality of life were determined with an internet-based exercise
program compared to the control group on the waiting list (4).
The internet has become the largest and most updated source of
reference for health issues (5-7). People who are well-informed
about health-related issues are more active in managing their
health status, increasing their quality of life. The contribution of
self-management is important for patients’ well-being, especially
in chronic diseases (8). YouTube is a popular social platform on
the Internet, easy-to-use with free access, and is often visited
by those seeking healthcare information (9). YouTube videos
contain visual, auditory, and written information on health
shared by people, organizations, hospitals, and academic
institutions worldwide (5). This platform hosts approximately
60% of all videos on the internet; 100 million videos are watched
on YouTube daily, which indicates a great potential for easily
accessible information on diseases, diagnoses, and treatment
approaches (10). However, it is of concern that anyone can
upload videos; the uploaded videos may serve profit-making
purposes, and the protocols for control are inadequate for
content analyses. Therefore, the accuracy, quality, and reliability
of healthcare data obtained from YouTube should be carefully
analyzed (11).

The quality and reliability of videos on YouTube regarding many
diseases and treatment methods have been evaluated (10-14).
However, no study has analyzed videos on knee OA. This study
aimed to evaluate the quality and reliability of videos related to
knee OA exercises on YouTube and contribute to the existing
literature.

Materials and Methods

On June 3, 2020, we searched YouTube using the keywords
“"knee OA exercises,” "knee OA rehabilitation,” "“knee OA
physiotherapy,” and “knee OA physical therapy.” It has been

observed that the majority of YouTube users view the first three
pages of a search result; thus, for this study, we examined the
first 60 English videos that showed as a result of each keyword
search (15). A total of 240 videos resulted from four keyword
searches; those that were irrelevant to the topic, not in English,
and those with issues of sound or image quality were excluded
from the study. We studied the remaining 130 videos.

Quality Evaluation

The quality of the videos was evaluated by two independent
investigators (FB., M.H.T.) using global quality scale (GQS).
In case of inconsistencies, a third investigator (E.L.Y.) was
consulted. The videos were evaluated based on the GQS score
consisting of a 5-point scale according to the following criteria:
ease of use, visual-audio quality, and intelligibility. Videos with
a GQS score of 1 and 2 points were classified as low-quality, 3
points as intermediate-quality, and 4 and 5 points as high-quality
(Table 1) (16).

Reliability Evaluation

The reliability of the videos included in the study was assessed
using the modified DISCERN scale. The scale consisted of five
questions that were answered with a “yes” or “n” and each
"yes” answer was recorded as 1 point. The highest and lowest
scores on the modified DISCERN scale were 5 and O, respectively

(Table 1) (17).

Video-related Parameters

We recorded for how long the videos had been on YouTube. In
addition, the date of upload, number of views, likes, and dislikes
were documented. Moreover, the numbers of daily views, daily
reviews, and daily likes were also calculated.

Video Source

We used Cohen’s kappa (k) to determine the inter-reviewer
agreement for video categorization. The videos were
categorized by two independent investigators (FB., M.H.T). In
case of inconsistencies, a third researcher (E.I.Y.) was consulted.
The categories included non-physician healthcare personnel,
physicians, academia/universities, healthcare-related websites,
and patient/independent users.

Ethics Committee

This study did not include any humans or animals; therefore,
we did not apply for ethical approval or register for clinical trials
(18,19).

Statistical Analysis

The mean, standard deviation, median, lowest value, highest
value, frequency, and ratios were used to statistically analyze
the data. The distribution of variables was measured using the
Kolmogorov-Smirnov test. The Kruskal-Wallis and Mann-Whitney
U tests were used to analyze quantitative independent data
along with the chisquare test and Fisher's exact test, when
the conditions for the chi-square test were not met. The SPSS
26.0 program was used for the analyses. The inter-reviewer
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agreement analysis for determining video categorization was
almost excellent [Cohen's k coefficient =0.924].

Results

Of the 240 videos that were screened, a total of 130 unique
English videos with a total of 46,618,196 views and total
duration of 848.25 min were selected for further analysis (Figure
1). The general characteristics of the videos are presented in
Table 2. According to the GQS score, 46.2% (n=60) of the

videos were high-quality, 36.2% (n=47) were intermediate
quality, and 17.7% (n=23) were low-quality videos. Of the high-
quality videos, 38.3% of (n=23) were uploaded by non-physician
healthcare personnel, 31.7% (n=19) by academia/university-
related sources, 23.3% (n=14) by physicians, and 6.7% (n=4)
by healthcare-related websites. Of the low-quality videos, 52.2%
(n=12) were uploaded by academia/university-related sources,
34.8% (n=8) by non-physician healthcare personnel, and 13%
(n=3) by healthcare-related websites. There were no low-quality
videos uploaded by physicians, and no videos were uploaded by

Table 1. Assessment tools for reliability, and global quality scale of knee osteoarthritis exercises videos on YouTube

Reliability (1 point per question answered yes)

1. Is the video clear, concise, and understandable?

2. Are valid sources cited? (from valid studies, physiatrists or rheumatologists)

3. Is the information provided balanced and unbiased?

4. Are additional sources of information listed for patient reference?

5. Does the video address areas of controversy/uncertainty?

Global quality scale

1. Poor quality, poor flow, most information missing, not helpful for patients

2. Generally poor, some information given but of limited use to patients

3. Moderate quality, some important information is adequately discussed

4. Good quality good flow, most relevant information is covered, useful for patients

5. Excellent quality and excellent flow, very useful for patients

Table 2. General features of the videos

Parameters Min-max Median Mean = SD/n (%)
Video duration on youtube (month) 7.0-120.0 49.0 52.1+£28.0
Duration (s) 39.0-2023,0 273.5 391.5+369.2
Source
Non-physician health personnel - - 43 (33.1%)
Physician - - 21 (16.2%)
Academic/university - - 54 (41.5%)
Health-related website - - 12 (9.2%)
Low - - 23 (17.7%)
Quality Intermediate | - - 47 (36.2%)
High - - 60 (46.2%)
Number of views 1000,0-3353300,0 67250,0 358580,0+587740,0
Number of likes 0.0-63000,0 378.5 4124,048332,7
Number of dislikes 0.0-2300,0 20.0 168.7+£342.5
Number of comments 0.0-2490,0 19.0 133.1+£285.7
GQS score 1.0-5.0 3.0 3.4+0.9
Like per day 0.0-75.0 0.4 4.0£10.3
Dislike per day 0.0-3.7 0.0 0.2+0.6
Comment per day 0.0-2.3 0.0 0.1£0.3
View per day 0.0-5.3 0.0 0.3+0.7
DISCERN score 1.0-5.0 3.0 2.9+0.9

SD: Standard deviation, n: Number, GQS: Global quality scale, min: Minimum, max: Maximum
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No audio. (n=22)
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Qyerlap videos (n=44)

Videos were assessed (n=130)

Figure 1. Selection of eligible YouTube videos for the study

diseases (22-24). This is the first study to assess the quality
and reliability of YouTube videos on exercise therapy for the
treatment of knee OA.

This study revealed that videos on exercise for knee OA are
considerably popular on YouTube, with an average of 358,580
views. Video reviews have been reported on popular topics
related to healthcare, such as disc herniation and rotator cuff
tear, but the number of views was smaller than that of video
reviews on topics including exercises for ankylosing spondylitis,
anterior cruciate ligament damage and its repair, anti- tumour
necrosis factor (TNF) injections, knee OA and arthroplasty, and
kyphosis (18,24-27).

These results suggest that medical information on these subjects
is insufficiently provided by professionals compared to other
fields, and patients attempt to fill this gap with information
obtained from social media. Therefore, we believe that
professionals should increase the provision of available data
on exercise for knee OA for patients. The average duration of
the videos evaluated in this study was 6.5 min. YouTube video
times related to orthopedic diagnoses have been reported to
vary between 5 and 10 min, consistent with the data in the
present study (23,24,26-29). A study on exercise for ankylosing
spondylitis also revealed similar video durations. These data
show that providers on YouTube prefer an average duration that
is sufficient to provide information on a healthcare-related topic
while maintaining the viewers' attention.

Studies evaluating YouTube videos classified references in many
different ways. Nevertheless, similar to the present study, most
videos were broadcasted by physicians, non-physician healthcare
personnel, and academia/university-related sources; videos

uploaded by patients/individual users were few in number
(22,23,25,30,31). In contrast to the general data, patient/
individual users uploading videos related to anti-TNF applications
was approximately 80%. We believe this is because patients
can often share their experiences with anti-TNF injections. In
the present study, no videos of patient origin were found. This
finding is probably associated with the age of the population
that is generally affected by knee OA. It may be considered that
this age group is less likely to use social media platforms as a
producer.

In this study, videos were evaluated according to their GQS scores;
17.7% (n=23) of the videos were found to be of low-quality,
36.2% (n=47) were of intermediate-quality, and 46.2% (n=60)
of high-quality. Although low-quality videos were often found
in YouTube studies conducted on similar orthopedic diagnoses
(22,23,26,28,31), studies have also reported videos with a
similar quality or usefulness related to the present study (18,25).
In particular, Kocyigit et al. (25) evaluated YouTube videos on
exercises for ankylosing spondylitis, using a methodology similar
to the present study; they reported that 48.2% of the videos
were of high-quality. Methodological variations, such as studies
conducted on different diseases, differences in the numbers of
videos analyzed, and the use of different evaluation methods,
may explain this difference.

The high-quality videos evaluated in our study were primarily
uploaded by non-physicians and academia/university-related
sources. It may be associated with the large number of videos
that these two groups upload. In fact, it was found that low-
quality videos were also uploaded primarily by non-physicians
and academia/university-related sources. The inconsistency in
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the quality of non-physicians’ videos may be a reflection of the
difference in the level of knowledge of uploaders on exercise
and sports physiology.

The usefulness or quality of videos uploaded by academia/
university-related sources was observed at different rates in
the literature. In a study on kidney stones, useful videos were
available at a rate of 8.6% (6), whereas in a study of ankylosing
spondylitis exercises, the rate of useful videos was 72.7% (25).
Besides, Tolu et al. (18) and Kocyigit et al. (25) did not find
any low-quality videos uploaded by academia/university-related
sources in their study. In the present study, the numbers of
low- and high-quality videos uploaded by academia/university-
related sources were almost similar. Given that the creators
of videos in this group may have different academic positions
(physician/non-physician), this result may reflect the quality
variability observed in non-physician videos. Nevertheless, we
believe that universities, which are obliged, in our opinion, to
provide the most reliable healthcare information, should be
encouraged to make more qualified shares associated with
exercises in knee OA. It was found that physicians uploaded
23.3% of the high-quality videos and did not upload any low-
quality videos. It is consistent with previous literature data
(13,32) and suggests that doctors should be encouraged to be
more involved in this rapidly developing field. Indeed, there is
a need for both high-quality and large numbers of videos for
knee OA.

Unlike previous literature data, it was observed that the
high-quality videos were more recently uploaded than
intermediate- and low-quality videos; also, they were watched
more frequently, received more comments, more likes, and
few dislikes, and the duration of videos was longer. Moreover,
the modified DISCERN score was significantly higher in the
group of high-quality videos, which means that high-quality
videos were more reliable. More recently uploaded high-quality
videos may indicate an increasing awareness of the potential
of YouTube and that more qualified content is gradually
being made available. Again, these statistical data reveal that
YouTube users choose the right videos to watch for exercises
for knee OA and contribute to guiding other users by using
like, dislike, and comment functions. Therefore, when choosing
videos, users can consider the number of views, likes, dislikes,
and comments as criteria for determining video quality. It has
been reported that showing exercises to the patients in a
video is equivalent to personal training with a therapist and
provides the necessary feedback for the patient (33). From this
perspective, YouTube's potential for therapeutic approaches
is remarkable, given the convenience of use, ease of access,
cost-effectiveness, and quality of videos. We believe that it is
beneficial and convenient for patients and doctors in clinical
practice that 60% of the videos on exercises are high-quality,
which is the most important therapeutic approach for knee OA.
This study has strengths, such as being the first study to analyze
exercise treatments in knee OA and a satisfactory number of
analyzed exercise videos as well as some limitations. The first

and most important limitation of the study is related to the
video searching phase. Videos have been searched on YouTube
cross-sectionally and in a single geographic location. Considering
this website is continuously updated with new videos each day,
and search localization and previous activities affect the results,
our findings are only a reflection of instantaneous data, not
global results. However, these problems are not specific to this
study and are the general challenge of such studies. Secondly,
only English language videos were included in this study. The
inclusion of different languages in the search would change
the results. Last but not least, the exercise content in the videos
was not evaluated in this study. If this evaluation has been
made and the videos have also been grouped according to the
exercise content, it would be possible to have more detailed
data.

Conclusion

YouTube can be considered a source of quality and reliable
content in terms of exercise videos related to knee OA treatment.
Physicians who have the potential to produce high-quality
videos should be encouraged to create more videos. Studies in
which the proposed exercise types are also examined, including
videos in languages other than English would introduce new
perspectives to the literature.
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Abstract

Objective: This study aimed to investigate the serum levels of calprotectin, hepcidin, iron, and ferritin in Behget's disease (BD).

Materials and Methods: This study included 40 patients with BD who met the diagnostic criteria of the BD International Study Group (1990)
and 40 healthy control participants. Serum high-sensitive C-reactive protein (hsCRP), hepcidin, calprotectin, ferritin, iron, and unsaturated
iron-binding capacity (UIBC) levels were determined in all study participants.

Results: Statistically significant difference was found between the groups in respect of calprotectin (p<0.05), UIBC (p<0.05), hsCRP (p<0.05),
and hemoglobin (p<0.05) levels. No statistically significant differences were determined between the patients and the controls in terms of
hepcidin, iron, and ferritin levels. Cut-off value of 212.3 pg/mL for calprotectin was determined to identify patients with BD having a sensitivity

and specificity of 100% and 90%, respectively.

Conclusion: Serum calprotectin may be a useful biomarker in the evaluation of inflammatory status and BD diagnosis. Total iron-binding
capacity and hemoglobin may be more useful in evaluating iron deficiency anemia in patients with BD.

Keywords: Behcet's disease, calprotectin, hepcidin, iron, ferritin

Amag: Bu calismanin amaci Behget hastaliginda (BH) serum kalprotektin, hepsidin, demir ve ferritin dlizeylerini arastirmaktir.
Gereg ve Yontem: Calismaya Uluslararasi BH Calisma Grubu tani kriterlerine (1990) gére 40 Behget hastasi ve 40 saglikli birey dahil edildi.
Calismaya katilan tim bireylerin serum ytksek duyarli C-reaktif protein (hsCRP), hepsidin, kalprotektin, ferritin, demir ve doymamis demir

baglama kapasitesi (UIBC) seviyeleri belirlendi.

Bulgular: Gruplar arasinda serum kalprotektin (p<0,05), UIBC (p<0,05), hsCRP (p<0,05) ve hemoglobin (p<0,05) dlzeyleri agisindan
istatistiksel olarak anlamli fark bulundu. Hastalar ve kontroller arasinda serum hepsidin, demir ve ferritin diizeyleri agisindan istatistiksel olarak
anlamli fark saptanmadi. Kalprotektin kesme degeri 212,3 (pg/mL) bulundu ve bu degder BH icin duyarlilik %100 ve 6zglllik %90 idi.
Sonug: Serum kalprotektin, enflamatuvar durumun degerlendiriimesinde ve BH'nin tanisinda faydali biyobelirte¢ olabilir. Toplam demir
baglama kapasitesi ve hemoglobin, Behcet hastalarinda demir eksikligi anemisini degerlendirmek icin daha faydali olabilir.

Anahtar kelimeler: Behcet hastaligl, kalprotektin, hepsidin, demir, ferritin

Introduction

Behget's disease (BD) is an inflammatory disorder that
affects the different parts of body including eyes, joints,
mucocutaneous tissues, vascular and central nervous systems
(1). Although genetic factors, infectious agents, heat shock
proteins, endothelial cell dysfunction, oxidative stress, humoral
and cellular immunity are thought to play in etiopathogenesis of
BD the exact mechanism is not fully known (1,2).

Previous clinical studies have emphasized the importance
of neutrophil hyper activation in the pathogenesis of BD (3-
6) Calprotectin is a cytosolic protein of polymorph nuclear
leukocytes. It is released by neutrophils and monocytes
during inflammation and shows proinflammatory activity (7).
Calprotectin is also known as a metal-chelating antimicrobial
protein of the innate immune response (8) and has a role in iron
metabolism. Previous clinical studies have shown elevated serum
calprotectin levels in rheumatoid arthritis (RA) and ankylosing
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spondylitis (AS) (9,10). However, little is known about the
change of serum calprotectin levels in BD.

I[ron is an important trace element, which plays a crucial role
in cytokine production, oxygen transport, cell division and the
production of hemoglobin and myoglobin (11). Dysregulation of
iron metabolism has been associated with defects in the immune
system (12). Hepcidin is a liver-expressed protein involved in iron
uptake into the circulation. Increased serum hepcidin levels have
been reported in inflammatory and some rheumatic diseases
(13-16).

To date, only a few clinical studies have evaluated serum
calprotectin or hepcidin levels in BD, and the majority of those
studies have measured fecal calprotectin levels (17,18). In
addition, those studies have not adequately investigated the
relationship of serum calprotectin and hepcidin levels with
disease duration of BD. Therefore, the aim of this study was to
measure serum calprotectin, hepcidin, iron and ferritin levels in
BD, and to investigate the relationship of serum calprotectin and
hepcidin levels with disease duration. It is thought that this study
provides an exciting opportunity to advance existing knowledge
regarding the relationship between iron metabolism, hepcidin
and calprotectin in BD patients.

Materials and Methods

This study was conducted between June 2018 and June 2019.
We included 40 BD patients who met the diagnostic criteria
of the BD International Study Group (1990) and 40 healthy
control subjects in the study. Subjects were excluded from the
study if they were aged <18 or >60 years, had any systemic
disease other than BD, such as heart, liver or kidney disease,
any inflammatory rheumatic disease such as RA, AS, Familial
Mediterranean fever, or systemic lupus erythematosus, any
pulmonary disease, any acute or chronic infection, malignancy,
metabolic, endocrine or hematological disease, were pregnant
or breastfeeding, or consumed alcohol. The control group
consisted of volunteers who were determined to be healthy.
The control group inclusion criteria were age in the range
of 18-60 years, and no known acute or chronic infection,
systemic disease, or hematological or metabolic disorder. The
study was approved by the Cumhuriyet University Clinical
Research Ethics Committee (decision no: 2018-06/12 date:
26.06.2018). Written informed consent was obtained from
each participant.

Blood Sample Collection and Analyzing

A venous blood sample was taken from each study participant
into a red top tube (Becton Dickinson, UK). After clotting, the
serum sample tubes were centrifuged at 3,500 rpm for 15
minutes at 4 °C. The serum was aliquoted and stored at -80
°C until assay (WiseCryo, South Korea). The serum hepcidin
and calprotectin levels were determined using the quantitative
sandwich ELISA technique (Cloud-Clone Corp, Hubei, China).
All assays were applied according to the manufacturer’s
instructions. For the measurement of serum ferritin levels,

the electrochemiluminescent method was applied (Roche
Cobas €601, Germany). Colorimetric methods were used to
determine the serum iron and unsaturated iron binding capacity
(UIBC) levels (Roche Cobas, c702, Germany). Complete blood
count analysis was applied using an auto hematology analyzer
(Mindray, BC 6800, China). Total iron binding capacity (TIBC)
levels were calculated with the following formula; serum UIBC
+ serum iron.

Statistical Analysis

Data normality was evaluated using histogram, g-q graphs and
D'Agostino & Pearson normality test. Levene’s test was used
to assess the variance homogeneity. Student’s t and Mann-
Whitney U tests were performed to compare parametric
and non-parametric distributed parameters. Chi-square test
was used to compare categorical variables. The correlation
between quantitative data was assessed by Spearman’s
test. Data analysis was conducted using GraphPad Prism
version 7.01 for Windows, GraphPad Software, La Jolla
California USA, “www.graphpad.com” p values less than
5% was considered as statistically significant. Figure 1 and
2 were obtained using BoxPlotR: a web-tool for generation
of box plots (http://shiny.chemgrid.org/boxplotr/). Receiver
operating characteristic (ROC) curves were plotted for the
calprotectin to detect the predictive performance of the
BD patients from healthy controls. The area under curves
also, cut-offs were determined for each variable. Sensitivity,
specificity, positive predictive rate, negative predictive rate and
area under curve diagnostic measures were calculated. ROC
analyses were conducted using Turcosa Cloud (Turcosa Ltd
Co, Turkey) statistical software. A p-value less than 5% was
considered as statistically significant. In the power analysis for
this study, using a=0.05 $=0.10 (1-)=0.90, it was decided
to include 40 individuals in each group, and the power of the
test was p=0.90310.
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Figure 1. Comparisons of calprotectin levels between patients and
controls. Center lines show the medians; box limits indicate the 25%
and 75" percentiles as determined by R software; whiskers extend
1.5 times the interquartile range from the 25" and 75™ percentiles,
outliers are represented by dots; crosses represent sample means;
bars indicate 95% confidence intervals of the means. n=40 sample
points
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Results

A statistically significant difference was not found between
the groups in terms of the sociodemographic characteristics
including age, gender and smoking history (Table 1). The clinical
findings of the patients and control group are presented in Table
2. Median calprotectin levels were 980.80 (444.10-1420.00)
and 85.12 (43.39-155.80) pg/mL in patients and controls,
respectively (Figure 1). Statistically significant difference was
found between the groups in respect of calprotectin (p<0.05),
UIBC (p<0.05), high-sensitive C-reactive protein (hsCRP) (p<0.05),
erythrocyte sedimentation rate (ESR) (p<0.05) and hemoglobin

Table 1. Sociodemographic data of groups

Patients Controls

(n=40) (n=40) P
Age (years) 37.87+£10.67 | 33.42+10.29 0.061
Gender
(female/male) 26/14 31/9 0.217
Tobocco use 34 38 0.762
(no)
p<0.05 value was regarded as significant

Table 2. Clinical findings and drug use of patients

Disease duration (month) 82.65+45.74
Oral ulcers 40 (100)
Genital ulcers 28 (70)
Oculer lesions 17 (42.5)
Arthritis 15 (37.5)
Skin lesions 29 (72.5)
Pathergy 18 (45)
Vascular lesions 16 (40)
Drug use -
Colchicine 40 (100)
Imuran 4 (10)
TNF inhibitor 1(2.5)

TNF: Tumor necrosis factor, results were given as mean + standard deviation
and n (%)

(p<0.05) levels. No statistically significant differences were not
determined between the patients and the controls in terms of
hepcidin, iron and ferritin levels. The laboratory findings are
shown in Table 3. There was no statistically significant correlation
among serum calprotectin, hepcidin and disease duration in
the patients. Receiving operating characteristic analyses were
applied for calprotectin and the area under the curve values
were found to be 0.935 (0.87-1.00) as shown in Figure 2. Cut
off values of 212.3 for calprotectin were obtained to identify the
BD patients with a sensitivity and specificity of 100% and 90%,
respectively, in the ROC analysis (Figure 2).

Discussion

The main results of the present study were that higher
calprotectin, TIBC and hsCRP levels in patients. No statistically
significant difference was found between patients and controls
in terms of serum hepcidin, iron ad ferritin levels. No correlations

ROC Curve
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- ]
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>
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-
g
So.4 AUC=0.93 (0.87-1)
Cut off:212.3
Sensitivity:90%
0,2 Specificity:100%
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0,0 P 0,4 0,6 0,0 1,0
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Figure 2. Evaluation of the diagnostic performance of calprotectin

predicting the Behget's patients
ROC: Receiver operating characteristic AUC: Area under the curve

Table 3. Comparison of laboratory parameters between patients and controls

Patients (n=40) Controls (n=40) P

*Calprotectin (pg/mL) 980.80 (444.10-1420.00) 85.12 (43.39-155.80) <0.0001
Hepcidin (pg/mL) 475.8+50.33 480.5+49.08 0.946
Hemoglobin (g/dL) 13.16+1.55 13.95+1.80 0.041
Iron (mg/dL) 62.85+38.37 69.07+35.18 0.452
*Ferritin (ug/L) 18.98 (9.36-64.52) 25.37 (7.80-61.56) 0.785
hsCRP (mg/L) 6.47+5.90 3.85+1.99 0.011
UIBC (mg/dL) 332.60+80.52 240.90+£103.0 <0.001
*ESR (mm/h) 11.00 (5.50-30.50) 8.00 (5.00-11.75) 0.002

hsCRP: High-sensitive C-reactive protein; ESR: Erythrocyte sedimentation rate, UIBC: Unsaturated iron binding capacity. Results are given mean =+ standard deviation and
*median 1™ and 3™ quartiles, p<0.05 value was regarded as significant
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were found among hepcidin, calprotectin and disease duration.
Calprotectin is considered as an important biomarker of
inflammation inflammatory  rheumatological
disorders (7,19). The levels of calprotectin levels can be
associated with disease activity, clinical characteristics and
laboratory results in some rheumatological disorders (7).
In the present study serum calprotectin levels were found
higher in BD patients than healthy subjects. Serum, fecal and
synovial fluid calprotectin levels have been studied in different
rheumatological diseases (17-21). Fecal calprotectin levels
were found to be higher in BD patients with no gastrointestinal
symptoms when compared to a healthy control group (17).
Omma et al. (20) reported that calprotectin levels were
higher in patients with BD compared to healthy control
subjects. It has been found higher serum calprotectin levels
in BD patients. In the same study disease activity has been
found related with serum calprotectin levels (21). A recent
study showed that synovial fluid calprotectin levels might be
relevant biomarker to discriminate septic arthritis from other
inflammatory arthritis (19). Viemann et al. (22) reported
that calprotectin induced thrombogenic and inflammatory
responses in microvascular endothelial cells might play an
important role in the pathogenesis of vasculit. Hirono et al.
(23) reported increased serum calprotectin levels in patients
with Kawasaki disease, and this may be related with disease
activit. A meta-analysis reported high calprotectin levels
in patients with RA (19). In a clinical study by Huang et al.
(24), serum calprotectin levels were found to be higher in AS
patients compared to a healthy control group. The findings of
the present study are consistent with the results of previous
studies. In the current study, a cut off value of 212.3 pg/
mL for calprotectin was obtained with sensitivity of 100%
and specificity of 90% in the discrimination of the BD. In
our study we also found higher hsCRP and ESR levels which
are well known inflammatory markers in rheumathologic
disease in patients than controls. Thus, we thought that
serum calprotectin could be useful biomarker in combination
with other well-known inflammatory markers to indicate the
presence of inflammation in patients with BD.

Iron deficiency anemia is common clinical findings of certain
rheumatic disease (25). Commonly used biomarkers to evaluate
the status of iron metabolism are hepcidin, iron, ferritin and
transferrin saturation (26). In this study we found lower hepcidin,
ferritin and iron levels compared to healthy controls. However
the differences were not statistically significant. Conflicting
results have been reported on the iron metabolism biomarkers
in BD (27-32). In a study by Kuo et al. (31) the serum iron level
of BD patients was shown to be lower than that of the control
group. In another study by Gonul et al. (30), the serum iron
level in BD was found to be low, and no difference was seen
in the serum ferritin level compared to healthy individuals. The
serum ferritin level has been shown to be high in patients with
active BD (29). It has been shown that serum hepcidin levels
increase in the presence of infections and some inflammatory

in various

rheumatic diseases (27,28). In a clinical study by Koca et al. (32),
it was reported that serum hepcidin levels were higher in RA
patients compared to the healthy control group. In contrast,
Demir et al. (33), reported that serum hepcidin levels were
not found to be significantly different between patients with
BD and healthy control subjects. In another clinical study of BD
by Cicek et al. (34), serum hepcidin levels in BD patients were
not found to be different from those of the healthy control
group. Proinflammatory cytokines increase the levels of ferritin
and hepcidin levels (27). The reason for the different results in
terms of hepcidin and ferritin status between our and previous
studies might be related with the differences of the level of
disease activities. In the current study we found higher TIBC
and lower hemoglobin levels in patients than controls. TIBC
and hemoglobin are the other well-known biomarkers in the
diagnosis of iron deficiency anemia (35). Early detection of
anemia is important to increase the quality life of patients and
decrease the morbidity and mortality in rheumatic diseases (25).
Thus, we thought that because of the limitations of hepcidin,
ferritin and iron TIBC and hemoglobin levels may be more useful
in the diagnosis and follow-up of iron deficiency anemia in
Behget patients.

The limitations of this study include the small patient population
and the absence of a test to measure interleukin-6 and fecal
calprotectin.

Conclusion

Serum calprotectin may be useful biomarkers in the evaluation
of inflammatory status and diagnosis of BD. To diagnosis of iron
deficiency anemia in Behget patients is important to decrease
the severity of the disease. Therefore we also think that
measurements of TIBC and hemoglobin may be more useful
to evaluate iron deficiency anemia in Behget patients. Further
research is needed to confirm these findings and to examine
possible explanations.
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Effects of Coronavirus Disease-2019 Pandemic and “New Normal”
on the Orthopedic Outpatient Clinic Practice

Koronavirds Hastaligi-2019 Pandemisi ve “Yeni Normal“in Ortopedi Poliklinik Pratigi
Uzerindeki Etkisi

® Cagdas Bicen, ® Mehmet Aykut Tiirken

[zmir University of Economics Medical Park Hospital, Department of Orthopedics and Traumatology, [zmir, Turkey

Abstract

Obijective: This study aimed to evaluate the effects of the coronavirus disease-2019 pandemic on the orthopedic outpatient clinic, including
an investigation of the number, changes in complaints, and demographics of patients.

Materials and Methods: Data of patients who visited the orthopedic outpatient clinic at our hospital within four periods were evaluated.
Period 1 was between March and May 2019, period 2 was between June and August 2019, period 3 was between March and May 2020,
and period 4 was between June and August 2020. Data of patients were recorded for each period including age, gender, number, and
International Classification of Diseases 10" Revision codes for comparative analysis.

Results: This study included 7,120 patients who were admitted to the orthopedic outpatient clinic within the four periods. The lowest
number of patients (1,119) who visited the outpatient clinic was observed in the three months following the pandemic declaration (period
3), in March 2020, whereas the highest number (2,149) was observed in the three months following the lifting of restrictions, in June 2020
(period 4). No significant difference was observed in the age between the four periods (p=0.945). However, a difference was found between
the periods for patients aged =65 years. Reasons for admission were also different between the periods. In period 3, admissions due to
traumatic reasons were statistically higher compared with the other three periods (p<0.001, p=0.003, p<0.001).

Conclusion: It was observed that the number of patients visiting the orthopedic outpatient clinic increased after the restrictions were lifted.
Outpatient clinic management must be organized in a way that prevents contamination and preserves efficient outpatient support.
Keywords: COVID-19, pandemic, orthopedics, outpatient clinic, preventive measures

Amag: Bu calismanin amaci, koronaviris hastaligr-r2019 pandemisinin ortopedi poliklinigi tGzerindeki etkilerini degerlendirmek, hasta sayisl,
hastalarin sikayetlerindeki degisiklikler ve demografik ézellikleri aragtirmaktir.

Gereg ve Yontem: Hastanemizde ortopedi poliklinigine basvuran hastalarin verileri dért dénem icin degerlendirildi. Dénem 1 Mart ve Mayis
2019 arasinda; donem 2 Haziran ve Agustos 2019 arasinda; dénem 3 Mart ve Mayis 2020 arasinda; ve dénem 4 Haziran ve Agustos 2020
arasindaydi. Karsilastirmali analiz icin her dénemde basvuran hastalarin yas, cinsiyet, sayi ve Uluslararasi Hastalik Siniflandirmasi 10. Revizyon
kodlar verileri kaydedildi.

Bulgular: Dért dénem icinde ortopedi poliklinigine basvuran toplam 7.120 hasta calismaya dahil edildi. En dislk poliklinik basvuru sayisi
(1.119), Mart 2020'de pandeminin ilanini takip eden g ayda (dénem 3) gorillrken, en yiksek sayi (2.149), Haziran 2020’de sinirlandirmalarin
kaldirnlmasini takip eden Ug¢ ayda gorildi (dénem 4). Dort dénem arasinda hasta yaslari acisindan anlamli bir fark gézlenmedi (p=0,945).
Bununla birlikte, 65 yas ve Uzeri hastalar icin donemler arasinda fark vardi. Poliklinige basvuru nedenleri de dénemler arasinda farkliydi. 3.
dénemde travmatik nedenlerle bagvurular diger tic déneme gdre istatistiksel olarak daha ylksekti (p<0,001, p=0,003, p<0,001).

Sonug: Kisitlamalar kaldinldiktan sonra ortopedi poliklinigine gelen hasta sayisinin arttigi belirlendi. Poliklinik sistemi, kontaminasyonu
Onleyecek ve hastalarin tedavilerinin etkin bir sekilde devam ettirilebilecedi sekilde organize edilmelidir.

Anahtar kelimeler: COVID-19, pandemi, ortopedi, poliklinik, koruyucu énlemler
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Introduction

Cases of coronavirus disease-2019 (COVID-19) were first seen
in Wuhan, China, in December 2019 (1). The causative agent
for COVID-19 is severe acute respiratory syndrome coronavirus
2. On 11 March 2020, the disease was announced as the
second pandemic of the 215t century (2). In the treatment of
the disease, antiviral agents, antibiotherapies, and supporting
treatments are given. Due to high virulence, the control and
prevention of contamination and spreading are also important.
A great number of precautions have been taken worldwide
in order to prevent the spread of the disease. Measures for
the public have included the detection of the positive infection
using reverse-transcriptase polymerase chain reaction (RT-
PCR); isolation and quarantine of infected patients; closing
of schools and borders; stay at home orders; working from
home and social isolation; hand hygiene; and wearing masks
(3). There were also precautions taken for the whole health
system, patient care, and hospitals. In order to provide efficient
support for patients with COVID-19, measurements were
taken to ensure a sufficient number of intensive care units and
mechanical ventilators. Some hospitals were designated as
special facilities for COVID-19, while others were designated
as COVID-19-free hospitals. In order to provide sufficient
healthcare infrastructure for critical patients and direct sources
for the care of COVID-19 patients, it was advised that all elective
surgeries should be postponed (4,5). To prevent the spread of
the virus during patient care and to protect the healthcare
providers, protective barriers were installed and put into use
(6). The COVID-19 pandemic impacted orthopedic practices as
well as the whole global health system (7). A great number
of patients require emergent and non-emergent support in
daily orthopedic practice. For the organization of orthopedic
surgeries during the pandemic, some guidelines were drawn
(8). It was advised that the number of elective surgeries should
be reduced or postponed, and they should only be performed
in COVID-19-free hospitals (4). It was also determined that there
were some surgical procedures and patient groups that should
not be delayed (9). Moreover, patients were also categorized
into different groups prior to surgery in order to limit the risk
of infection (10). Preoperative screening was planned using RT-
PCR, rapid diagnostic tests (RDTs), or computed tomography
scans (11). Protective barriers that should be used during
surgeries were also defined. It was suggested that patients
should be discharged at the earliest possible time, without delay
(12,13).

In daily practice, orthopedic surgeons also have to deal with a
large number of polyclinic patients. A great number of patients
are admitted to orthopedic outpatient clinics with traumatic
and non-traumatic complaints. Although measures have been
taken for the treatment of hospitalized patients and surgeries
during the COVID-19 pandemic, no guidelines are in place for
orthopedic outpatient clinics. Moreover, the use of telemedicine
has increased in some clinics during the COVID-19 pandemic,

including the diagnosis and treatment orthopedic disorders
through virtual visits and consultations (14,15). In our clinic, after
announcement of the pandemic in March 2020, the number
of polyclinic patients decreased dramatically. However, after
the restrictions were gradually lifted in June, it was observed
that the number of polyclinic patients increased significantly.
Herein, it was aimed to investigate the changes in the number,
demographic characteristics, and complaints of patients who
were admitted to the orthopedic outpatient clinic of our hospital.

Materials and Methods

This study was conducted retrospectively in our hospital, which
is a tertiary care medical center. This research was allowed
by the izmir University of Economics Ethics Committee of
the author’s institution and was proceeded according to the
ethical standards of the 1964 Declaration of Helsinki and later
amendments (approval no: B.30.2.iIEUSB.0.05.05-20-100, date:
21.12.2020).

Evaluated were the number, demographic characteristics, and
diagnosis of patients admitted to the orthopedic outpatient
clinic after the COVID-19 pandemic had been declared. Data
were collected from the medical records of the hospital.
Recorded were the data of five orthopedic surgeons at the
outpatient clinic. In order to compare data, the patients of
outpatient clinic were evaluated within four periods. Period 1
was between March and May 2019, period 2 was between
June and August 2019, period 3 was between March and
May 2020, and period 4 was between June and August
2020. Period 3 was the first three months following the
announcement of the pandemic, in March 2020, while period
4 was three months following the lifting of restrictions in June
2020. The data of the patients between these two periods
were compared. Furthermore, the data of each period for
the same time interval in 2019 were also compared. Data
regarding age, gender, number, and International Classification
of Diseases 10" Revision (ICD-10) codes of the patients for
each period were collected. The gender and age of the
patients were investigated. Since it was declared for COVID-19
that the mortality rate was higher and the clinical presentation
was heavier in individuals =65 years of age, the number of
patients at our outpatient clinic who were <65 and =65 years
of age were compared (16). The number of these patients was
recorded. Some of the patients visited the outpatient clinic
with the same diagnosis more than one time. Within each
three-month period, repeated visits with the same diagnosis
were counted as one visit. The ICD codes were noted for each
period. Repeated visits within each three-month period with
the same ICD code for one patient were recorded as one ICD
code and duplicated records of the patients were excluded.
ICD codes that were recorded more than 20 times in two of
the mentioned periods in each year were included in the study.
Rare diagnosis with ICD codes that were recorded less than
20 times in the mentioned periods were excluded from the



Turk J Osteoporos
2021,27:145-150

Bicen and Turken
COVID-19 and Orthopedic Outpatient Clinic

147

analysis. In the case of multiple ICD codes of a patient for the
same visit, the related subgroup codes were recorded as one
code and different groups of codes were recorded as separate
codes. Patient diagnoses on admission to the outpatient
clinic were evaluated as traumatic and non-traumatic causes.
Moreover, the diagnoses were separated based on their
location, as upper extremity, lower extremity, and lower back
pathologies.

Statistical Analysis

The data of the patients were entered into the Microsoft Excel
program (Microsoft Corp., Redmond, WA, USA) and for the
statistical analysis, IBM SPSS Statistics for Windows 18.0 (IBM
Corp., Armonk, NY, USA) was used. To evaluate the numerical
data, the mean * standard deviation, median (minimum,
maximum) were used, while for the categorical data, the number
and percentage were used. Distribution of the discrete numerical
variables were analyzed using the Kolmogorov-Smirnov test. In
cases in which the numerical data were normally distributed,
One-Way ANOVA was used for multiple group comparisons,
while in cases in which the data were not normally distributed,
the Kruskal-Wallis test was used. Gender, age, etiology of the
complaints, and location of the complaints were recorded for
each period using cross tables. Differences between the groups
were compared using the chi-square. Bonferroni correction was
applied to define the groups that had statistical differences.
P<0.05 was considered statistically significant.

Results

A total of 7,120 patients, comprising 3,542 males (49.7%)
and 3,578 females (50.3%), were admitted by five orthopedic
surgeons at our outpatient clinic, within the four periods. The
average of age of the patients was 41.6+18.3 years, and 6,209
patients (87.2%) were <65 years of age, while 911 patients
(12.8%) were =65 years of age (Figure 1). In period 1, a total
of 2,078 patients (29.2%) visited the orthopedic outpatient
clinic at our hospital and in period 2, this number was 1,774
patients (24.9%). In period 3, the number of patients who
visited our outpatient clinic was 1,119 (15.7%) (0.54 times
the total number of patients in period 1). In period 4, the
number of patients admitted was 2,149 (30.2%), which was
the highest number within the four periods (1.9 times that in
period 3). In period 1, 342 of the 2,078 patients (16.5%), in
the period 2 385 of the 1,774 patients (21.7%), in period 3
226 of the 1,119 patients (20.2%), and in period 4 507 of the
2,249 patients (23.5%) had visited the orthopedic outpatient
clinic of our hospital for the first time. Regarding the ICD
codes on admission, the diagnoses were divided into groups
as traumatic and non-traumatic disorders. Overall, 52.1% of
the patients were admitted with non-traumatic disorders,
while 47.6% were admitted with traumatic complaints, and
0.3% had both traumatic and non-traumatic complaints on
admission. Also investigated were the ICD codes with regards
to the locations of the complaints. It was determined that

57.5% of the patients were admitted with lower extremity
complaints, 25.6% were admitted with upper extremity
complaints, and 11.3% had vertebral pathologies. Moreover,
2.1% of the patients had complaints in both extremities, 2.1%
had complaints in the lower extremity and vertebra, 1.1% had
complaints in the upper extremity and vertebra, and 0.2% had
complaints in all three regions (Table 1).

The demographic characteristics and complaints of the patients
were also compared between the four periods in order to evaluate
the effects of the pandemic on the orthopedic outpatient clinic.
There were no statistically significant differences with regards to
age between the four periods (p=0.945). However, there was a
difference between the periods with regards patients =65 years
of age. In periods 3 and 4 (after the declaration of pandemic), a
higher number of patients <65 years of age were admitted when
compared with period 1 (p=0.001, p=0.003). A difference was
also observed between the periods with regard to gender. In
periods 1, 2, and 4, the majority of the patients that had visited
the outpatient clinic were females and there was no statistically
significant difference between these three periods. In period
3, following the declaration of the pandemic, a statistically
significantly higher number of male patients seemed to visit the
outpatient clinic (p=0.003). The etiologies of admission were
also different between the time periods. In period 3, there was a
statistically higher number of admissions due traumatic reasons
when compared with the other three time periods (p<0.001,
p=0.003, p<0.001). Locations of the complaints also seemed to
vary among the time periods. Lower extremity disorders were
higher in periods 1, 2, and 4 when compared with period 3
(p<0.001, p<0.001, p=0.002). Upper extremity complaints were
higher in periods 1 and 2 in comparison with period 3 (p<0.001,
p<0.001). Upper extremity complaints on admission were lower
in period 2 when compared with period 4 (p<0.001). Vertebral
disorders were found to be similar between the 4 periods
(p=0.30) (Figure 2-4).
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Figure 1. Distribution of ages of the patients those visited orthopedic
outpatient clinic
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Discussion the three months following the lifting restrictions (period 4).

. It was observed that the highest number of patients visited
In March 2020, COVID-19 was announced as a pandemic and

thereafter, there were changes in daily practice in almost every
area. Changes were also observed at the orthopedic outpatient
clinic of our hospital. Herein, it was aimed to evaluate the effects
of the COVID-19 pandemic on orthopedic outpatient practice. limitations in many areas, the need for medical support was
Just after the announcement of the pandemic, many observed to increase in period 4 and it was not possible to
restrictions were applied all over the world, as well as in
Turkey. In the three months following this, the number
of patients admitted to our outpatient clinic decreased

dramatically. As the restrictions began to be lifted on June "
2020, with the “new normal”, it was observed that the 0
number of patients who visited our outpatient clinic increased 0
again. When the number of outpatient visits during the three 0
months following the announcement of the pandemic were 0
compared with the same time interval of the previous year, y o o .

it was seen that between March and May 2019 (period 1), 1. period 2. period 3. period 4. period
2,078 patients were admitted to the outpatient clinic, and mTraumatic  m No-traumatc  m Traumatic and Non-traumatic

this numb.er decreased to 1,119 b‘etwe.en March and Ma.1y Figure 3. Graphic showing etiologies of the admissions in four
2020 (period 3). The number of patients increased to 2149 in periods

the outpatient clinic after the restrictions had been lifted,
in period 4, when compared with period 3, and with same
period of the previous year (period 2). Although there were

Etiologies of admissions
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Figure 2. Graphic showing total number of patients and patients =65

years old those were admitted in the orthopedic outpatient clinic in Figure 4. Graphic showing location of the complaints at the
four periods admissions in four periods
Periods Period 1 Period 2 Period 3 Period 4
Number of patients 2,078 1,774 1,119 2,149
Gender (female/male) 1,064/1,014 914/860 505/614 1,095/1,054
Age (mean) 41.75£18.95 41.92+18.54 41.19£17.09 41.39+£17.96
Percentage of patients =65 years old 14.5 13.7 10.5 11.5
Etilogy (percentage)
Traumatic 46.2 47.9 53.6 45.5
Non-traumatic 53.6 52.0 46.4 53.9
Traumatic and non-traumatic 0.20 0.17 0 0.6
Location (percentage)
Upper extremity 27.9 25 34.4 30.2
Lower extremity 63.6 64.9 55.3 60.9
Vertebra 14.6 15.8 13.2 14.8
Period 1: March-May 2019, period 2: June-August 2019, period 3: March-May 2020, period 4: June-August 2020
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limit outpatient visits, as patients demanded uninterrupted
outpatient clinic support. It was believed that increased visits
for orthopedic outpatient clinics might be risky for health care
providers. Rates of infection caused by COVID-19 have been
rising recently and the second wave was observed to have
begun in some countries (17). Algorithms were planned for
health management for the future (18,19). In order to avoid
contamination in crowded outpatient clinics, temperature
checks can be performed prior to the visits at triage points in
the hospitals. Masks should be compulsory, not only for health
care providers, but also for the patients. Gloves should be used
as a supporting barrier in examinations. RDTs have been used
wide and these tests can be performed before examinations
(20,21). It is our belief that orthopedic surgeons are also at
increased risk during this period due to the increased number
of patients, and outpatient clinic management has to be taken
to consideration now, as well in the future. Telemedicine has
been used in some clinics and defined as a good option of
diagnosis and treatment (22). In our institute, telemedicine
has not been the preferred option by the patients during
the pandemic and to the best of our knowledge, it has not
been accepted in the general population as an alternative to
outpatient clinic support.

In this study it was also aimed to investigated the effects of the
pandemic on our orthopedic outpatient clinic. It was observed
that patients =65 years of age avoided visiting the outpatient
clinic at the beginning of the pandemic. However, in period 4,
it was observed that the number of patients =265 years of age
reached a level similar to that in period 2. Moreover, 80% of the
patients who had been hospitalized for COVID-19 infection were
>65 years of age and in this population, the risk of mortality
was observed to be 23-fold higher (23). It was advised that age
had to be taken into consideration while planning preventive
measurements in recent studies (24,25). As patients =65 years
of age form a significant portion of the orthopedic outpatient
clinic, preventive measurements should be planned regarding
this age group.

The etiologies of admission of the patients were recorded by
our outpatient clinic. It was seen that non-traumatic cases were
higher than traumatic cases. Admissions caused by trauma
were higher following the declaration of the pandemic, and it
seemed that patients that opted for elective support visited our
outpatient clinic less during that period (period 3). However,
since June 2020, it was observed that admissions due to non-
traumatic disorders have begun to increase. In the study of
de Caro et al. (11), a multilevel gate approach was suggested
for orthopedic surgeries during the COVID-19 pandemic. A
multilevel approach can also be planned for outpatient clinics, in
order to provide safer outpatient support.

Some changes were also observed in the admissions regarding
the location of the complaints. A large number of employees
have been working from home since the beginning of the
COVID-19 pandemic. It was expected that vertebral disorders,
such as hernias and back pain, which are caused by bad posture,

would be among the major causes of admission. However, no
difference was observed during this period with regards to the
rate of vertebral disorders.

This study had several limitations. The retrospective design of
the study was a major limitation. The study showed the changes
at only one institution. Some of the data in the study were
collected using ICD-10 codes. This was another limitation in the
study. Although the ICD coding system is accepted worldwide,
it may not always reflect the direct complaints of the patients.

Conclusion

It was our belief that patients avoided visiting orthopedic
outpatient clinics as the result of their fear of contamination.
After the cases were limited as a result of the restrictions, the
number of visits increased. It seemed that the interruption
of orthopedic outpatient services, resulted in the growth of
the number of patients who required orthopedic support. As
the second wave of the pandemic is underway, this circular
reasoning may result in a large number of patients necessitating
support. An increased number of patients in outpatient clinics
would increase the risk of infection with COVID-19. For these
reasons, preventive measurements should be taken and
the management of orthopedic outpatient clinics has to be
planned for sustainable medical support during the COVID-19
pandemic.
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Abstract

Objective: This study aimed to determine the validity and reliability of the Turkish version of the Osteoporosis Awareness Scale (OAS)
developed to assess people’s osteoporosis awareness.

Materials and Methods: This methodological study was designed to investigate the validity and reliability of the “OAS” in Turkish society.
This study included healthcare workers who worked in Community Health and Family Health Centers (n=346). Numbers, percentages, t-test,
correlation analysis, Cronbach’s alpha reliability coefficient, and factor analysis methods were used to analyze the data.

Results: The Cronbach'’s alpha reliability coefficient was 0.94 for the overall OAS and 0.86, 0.82, 0.88, 0.88, 0.85 for its bone physiology,
preventive behaviors, risk factors, exercise, and characteristics of osteoporosis sub-dimensions, respectively. The exploratory factor analysis
demonstrated that the scale explained 66.16% of the total variance. According to the confirmatory factor analysis, factor loadings of the
scale ranged between 0.64 and 0.82, and CMIN(x2)/df was 3.384, goodness-of-fit index was 0.85, normed fit index was 0.83, comparative
fit index was 0.88, and RMSEA was 0.08.

Conclusion: Results indicate that the Turkish version of the OAS highly valid and reliable, which can be administered in future studies.
Keywords: Osteoporosis, awareness, validity and reliability, osteoporosis awareness scale

(074

Amag: Bu arastrma ile osteoporoza yénelik farkindaligi degerlendirmek (izere gelistirilen Osteoporoz Farkindalk Olcedi (OAS) Tiirkce
Formu'nun gegerlik ve glvenirligini belirlemek amaglanmistir.

Gereg ve Yontem: Arastirma, “OAS”nin Tirk toplumundaki gegerlik ve glvenirligini degerlendirmek (zere planlanmis metodolojik tipte
bir calismadir. Bu calismanin érneklemini izmir il Saghk Mudirligi biinyesinde yer alan izmir ili Karsiyaka ilcesine bagl birinci basamak
saglik hizmeti veren birimlerde, (Toplum Sagligi ve Aile Saghgi Merkezleri), gérevli olan ve calismaya katilmayi kabul eden saglik calisanlari
olusturmustur (n=346). Verilerin analizinde sayl, ylzde, t-testi, korelasyon analizi, Cronbach alfa glivenirlik katsayisi ve faktor analizi yontemleri
kullanilmistir.

Bulgular: Olcegin tamaminin Cronbach alfa giivenirlik katsayisi 0,94; bes alt boyutun Cronbach alfa givenirlik katsayisi sirasiyla 0,86,
0,82, 0,88, 0,88, 0,85'tir. Madde-toplam puan korelasyonlari ise 0,497 ile 0,739 arasinda deger almaktadirlar (p<0,05). Olcedin kararliligini
dederlendirmek icin dort hafta ara ile yapilan test-tekrar test uygulamasinin puan ortalamalari arasinda fark bulunmamistir (p>0,05). Aciklayici
faktor analizi ile dlcegin, toplam varyansin %66, 16'sini acikladidi saptanmistir. Maddelerin fakt6r yikleri 0,50 ile 0,82 arasinda olup, dogrulayici
faktor analizi ile 6lcegin faktor yiklerinin 0,64 ile 0,82 arasinda ve CMIN(x2)/df =3,384, uyum iyiligi indeksi =0,85, normlu uyum indeksi =0,83,
karsilastirmali uyum indeksi =0,88, RMSEA'nin 0,08 oldugu saptanmistir.

Sonug: Sonuclar, OAS'nin Tlrkge gegerligi ve glvenirliginin ylksek oldugunu ve yapilacak arastirmalarda kullanilabilecegini gostermektedir.
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Introduction

Osteoporosis is an irreversible skeletal system disease that usually
progresses without any symptoms, affects bone density and
quality, and thus causes an increase in bone fragility. Nowadays,
with the increase in life expectancy, osteoporosis has become an
important public health problem due to its increasing incidence
(1,2).

Osteoporosis, which causes bone fragility in individuals as they
age, is also responsible for the increase in morbidity and mortality
rates in old age, which is also considered as a social problem,
because it requires costly investment allocated to osteoporosis
treatment and causes workforce losses (3).

While sex (female), ethnicity (Asian, Spanish), advanced age,
family history of osteoporosis or fractures are among the non-
modifiable risk factors leading to osteoporosis, inadequate
calcium intake, obesity, physical inactivity, smoking, alcohol
use, vitamin D deficiency and caffeine intake are among the
modifiable risk factors (3,4). Osteoporosis is a preventable
disease if risk factors are identified early and changes in lifestyle
are made (5). Due to osteoporosis and its complications, an
individual’s activities of daily living are restricted and the individual
may experience psychological problems as well. Therefore, the
individual’s quality of life is gradually affected adversely. Women
are at a higher risk than are men, and thus women should
be informed about the early diagnosis of osteoporosis and
how to prevent it from a young age by providing them with
continuous and regular training (6,7). Health professionals such
as physicians, midwives and nurses who have served the same
population for many years in primary health care services can
significantly contribute to efforts aimed at determining the risk
groups and raising people’s awareness of this issue.

In the literature, various scales have been developed on
osteoporosis. These scales are used to determine individuals’
osteoporosis knowledge levels (8-10), diagnosis of the disease
(11), their health beliefs about osteoporosis (12), and their
perception of self-efficacy towards osteoporosis (13). Populations
of studies conducted on osteoporosis are mostly women and
students (14-16). On the other hand, the number of studies
conducted with health professionals who assume significant
responsibilities in the diagnosis, evaluation and treatment of
osteoporosis is rather limited (17-19). In this context, the aim
of this study was to evaluate osteoporosis awareness for health
professionals and to determine the validity and reliability of the
Turkish version of the Osteoporosis Awareness Scale (OAS).

Materials and Methods
Study Design and Sample

The population of this methodological study planned to perform
the validity and reliability study of the Turkish version of the
OAS in society comprised of healthcare professionals working
in Community Health and Family Health Centers in Karsiyaka
district of izmir Province affiliated to the izmir Provincial Health

Directorate. The study was conducted between March and June
2019 in izmir. A sample size of 5-10 times the number of items in
the scale is recommended for scale validity and reliability studies
(20). Since OAS consists of 31 items, a sample size of 155and 310
participants was expected. According to the recommandations,
a sample size of more than ten times the number of items was
aimed, and 346 health professionals were included in this study.
The inclusion criterion of the study is as follows: working as a
health worker in the units providing primary health care services
in Karsiyaka district of izmir province. The data were collected by
face-to-face interview technique. Data collection was applied by
using face-to-face interview technique.

Data Collection Tools

The study data were collected using the Healthcare Professional
Information Form and the Turkish version of the OAS. It took
each participant about 10-15 minutes to fill in the tools.

Healthcare Professional Information Form

The form developed by the researchers based on the relevant
literature (3,12). includes 10 items questioning the healthcare
professionals’  socio-demographic characteristics and their
knowledge of general health.

Osteoporosis Awareness Scale

The scale Developed by Choi et al. (3) in 2008 in English consists
of 31 items and 5 sub-dimensions. The responses given to the
items of the OAS are rated on a 4-point Likert type scale ranging
from 1 to 4 (4= | know very well, 3= | know, 2= | know a little,
1=1 do not know at all). The minimum and maximum possible
scores to be obtained from the OAS are 31 and 124 respectively.
The higher the mean score obtained from the overall scale is
the higher the level of awareness of osteoporosis is. The scale
does not have reverse-scored items and cut-off point. While
Cronbach’s alpha (o) reliability coefficient of the scale was
found to be 0.948, Confirmatory Factor Analysis (CFA) was not
performed in the original study.

Statistical Analysis

In the analysis of the study data, descriptive statistics were
given in the arithmetic mean, standard deviation, numbers
and percentages. Whether the data were normally distributed
was determined using the Shapiro-Wilk normality test. The
data obtained were analyzed using the IBM SPSS Version
24.0 statistics package program. P-values less than 0.05 were
considered statistically significant.

Validity and Reliability Analysis

Language Validity

In order to make the language equivalence, the scale was
translated from English to Turkish by experts in the field of health
sciences who know both languages. After the translations were
made, the translations made by the expert researchers were

analyzed and the most appropriate expressions to be used
in the Turkish version of the scale were determined and the
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translated text on which consensus was reached was created.
Then the final form of Turkish version of the scale produced was
translated back to English from Turkish by another expert with
a good command of both languages and the approval of the
author of the original scale was obtained.

Content and Construct Validity Analyses

To find out whether the overall OAS and its items adequately
define the feature to be measured, experts were consulted to
obtain their opinions. The experts’ opinions were evaluated
through the Davis (21) technique. The content validity index (CVI)
of the OAS and its items was calculated by dividing the number
of experts who rated an item as “appropriate” or “needs slight
revision” by the number of all the experts. A CVI higher than 0.8
indicates that the items of the scale are sufficient in terms of
content validity (22). The content validity of the measurement
tool was scored by five experts who have a good knowledge of
the field of science for which the scale was prepared.

The exploratory factor analysis (EFA) was conducted to
investigate the relationship between the scale items and factors.
Before performing the factor analysis, whether the data set
provided multivariate normality was investigated using the
Bartlett's test of Sphericity (BTS), and the adequacy level of the
sample size was evaluated with the Kaiser-Meyer-Olkin (KMO)
test. While the EFA was performed, the principal components
analysis, and of the rotation methods, the Orthogonal Rotation
and Varimax rotation were used to reveal the implicit structure
of the OAS.

CFA was performed in order to find out whether the model that
was previously tested and determined with EFA fitted the model
to be adapted to the culture of the society. The IBM SPSS AMOS
(Statistical Package for the Social Sciences-Analysis of Moment
Structures) 25.0 analysis program was used to perform the CFA.

Reliability Analysis

In the present study, the stability of the scale over time was
checked with the intermittent method in which 40 people
included in the study sample underwent the testretest
application at a 4-week interval. To determine the internal

consistency of the scale, the Cronbach'’s o reliability coefficient
and the item-total score analysis were used.

Ethical Considerations

In order to perform the validity and reliability study of the
Turkish version of the OAS in primary health care workers, the
permission was obtained from Choi et al. (3) who developed
the OAS via e-mail. To conduct the study, ethical approval from a
Ege University Medical Research Ethics Committee (decision no:
19-2T/23, date: 06.02.2019) was obtained. From the healthcare
professionals who agreed to participate in the study, verbal
and written consent was obtained. The participants who were
administered the data collection tools using the face-to-face
interview technique marked the options of the items they chose
in the tools.

Results

Sample Characteristics

The research was completed with 346 healthcare workers who
met the inclusion criteria. Their mean age was 46.7+9.9 years. The
distribution of the participants according to their professions is as
follows: 34.7% were physicians, 37% were midwives, 4.3% were
nurses and 4% were from other professions (dentist, dietician,
psychologist etc.). Their mean length of service in the profession
was 23.1£9.5 years ranging from 1 to 49 years. Of the healthcare
professionals, 8.1% were senior high school graduates, 17.9%
had an associate’s degree, 3.4% had a bachelor’s degree, and
35.5% had a post-graduate degree (Table 1).

Validity Analysis
Language and Content Validity

In the present study, while opinions of three experts were
obtained to ensure the language validity of the measurement
tool, opinions of five experts were obtained to evaluate the

Table 1. Socio-demographic characteristics of the

participating healthcare professionals (n=346)

Socio-demographic characteristics | Number | %
Sex

Men 91 26.3
Women 255 73.7
Marital status

Married 284 82.1
Single 62 17.9
Total 346 100
Educational attainment

Senior high school 28 8.1
Associate’s degree 62 17.9
Bachelor's degree 133 38.4
Postgraduate degree 123 35.5
Profession

Physician 120 34.7
Midwife 128 37
Nurse 84 24.3
Other 14 4
Length of service in the profession

1-5 years 12 3.47
6-10 years 26 7.51
11-15 years 49 14.16
16-20 years 47 13.58
21-25 years 57 16.47
26-30 years 78 22.54
31-35 years 54 15.61
36-40 years 20 5.78
=41 years 3 0.87
Total 346 100
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content validity. The CVI was 0.95 for the overall Turkish version
of the OAS and varied between 0.60 and 1 for its items.

Construct Validity
Exploratory Factor Analysis

According to the results of the KMO and Bartlett Sphericity
tests conducted to evaluate the adequacy of the sample size
and to determine whether the data were homogeneously
distributed before the EFA was conducted, the following
values were determined: KMO: 0.921; % (351): 6110.786;
BTS: p<0.05.

After the analysis performed during the validity and reliability
study of the Turkish version of the OAS, the number of the
items was reduced to 27. Of the items, in the measurement
tool, item 18 whose factor loading was low and items 22, 23
and 29 which overlapped were excluded from the analysis.
The remaining 27 items within the scope of the analysis
were collected under five sub-dimensions: bone physiology,
preventive behaviors, risk factors, exercise and characteristics
of osteoporosis (Table 2).

The factor loadings of the OAS range between 0.509 and 0.820.
These factors account for 66.165% of the total variance. As for
the sub-dimensions, bone physiology, preventive behaviors, risk
factors, exercise and characteristics of osteoporosis accounted
for 14.28%, 14.25%, 13.53%, 12.22% and 11.89% of the total
variance respectively (Table 2).

Confirmatory Factor Analysis

According to the CFA, the structural equation modeling results
of the scale were significant at the level of p<0.05, and that the
27 items and five sub-dimensions constituting the scale were
related to the scale structure (Figure 1, Table 3).

The model was modified. During the modification, variables
that decreased the fit were determined, and new covariates
were created for those with high covariance among residual
values (el1-e2; e5e6; e8el13; e9-e13; e23-e24). According
to the renewed fit indices after the modification, root mean
square error of approximation (RMSEA) (0.08), goodness-of-fit
index (GFI) (0.85), comparative fit index (CFI) (0.88), root mean
squared residual (RMR) (0.036) and 2 (3.384) (p<0.05) values
indicated the fit of the model was at an acceptable level (Figure
1, Table 3).

Reliability Analysis

According to the reliability analysis of the OAS and its sub-
dimensions, Cronbach’s a reliability coefficients were as follows:
0.949 for the overall OAS, 0.866 for the bone physiology sub-
dimension, 0.862 for the preventive behaviors sub-dimension,
0.882 for the risk factors sub-dimension, 0.866 for the exercise
and 0.858 for the characteristics of osteoporosis sub-dimension.
The analysis of the item-total score correlations of the OAS
revealed that the distribution of the item total correlation values
of the scale items ranged between 0.497 and 0.739 (p<0.05)
(Table 2).

Internal Consistency of the Subscales

A statistically positive and significant relationship was determined
between the mean scores for the sub-dimensions of the OAS
obtained from the test-retest application. The dependent samples
t-test conducted to determine whether there was a difference
between the mean scores obtained from the scale and its sub-
dimensions demonstrated that the difference between the two
application scores was not statistically significant (p>0.05).

Disscussion
Content Validity of the OAS

If the CVI is above 0.80, then the measurement tool can be said
to have content validity (21,23,24). While the CVI of the sub-
dimensions of the Turkish version of the OAS ranged between
0.60 and 1.00, the CVI of the overall OAS was 0.95.

Construct Validity of the Scale

According to the literature, KMO values should be between 0.5
and 1.0, and values below 0.5 indicate that the sample is not
sufficient for the factor analysis (25). In order to perform the
factor analysis, whether the data set provides the multivariate
normality is assessed by the BTS. A p-value less than 0.05 in
the Bartlett’s test of sphericity means that the data provide
multivariate normal distribution (25). In the present study,
KMO was 0.921; y (351) was 6110.786; BTS p-value was
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Figure 1. Model according to the confirmatory factor analysis of the
Osteoporosis Awareness Scale

F1: Bone physiology, F2: Preventive behaviors, F3: Risk factors, F4:
Exercise, F5: Characteristics of osteoporosis sub-dimensions, RMSEA:
Root mean square error of approximation, OAS: Osteoporosis
Awareness Scale

¥?=3.384 (p<0.05), RMSEA=0.08
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less than 0.05 These results indicate that the sample size was
sufficient for the EFA and the distribution of the data set was
homogeneous.

In the literature, in multi-factor measurement tools, if item
factor loadings explain 40% to 60% of the total variance, this is
accepted as sufficient (26,27). According to studies, the higher
the variance ratio is, the stronger the factor structure of the
scale is. In the present study, it was determined that the Turkish
version of the OAS explained 66.165% of the total variance and
had five sub-dimensions with an eigenvalue above 1. That the
variance explained was high in the present study indicates that
the scale accurately measured the property to be measured. In
addition, these results indicate that the Turkish version of the
OAS is consistent with the construct of the original scale which
has five sub-dimensions.

In the literature, it is stated that if the loading value of an item
of a measurement tool is less than 0.32 in more than one
sub-dimension and that if the difference between the factor
loadings of the item in two sub-dimensions is less than 0.10,
which indicates that the items overlap, then this item should be
removed from the scale (25,28).

It is stated that if an item is to be included in any factor of
a measurement tool, then its factor loading value should be
at least 0.32 (25). Therefore, based on the results of the EFA
performed in the present study, the items 18, 22, 23, 29 were
removed from the scale because the item 18 had a factor
loading less than 0.32 and the difference between the factor
loading values of the items 22, 23, 29 in two factors was less
than 0.10.

CFA was not performed in the original study. In the CFA
conducted in the present study, a value of <0.08 for RMSEA
indicates acceptable fit, while <0.05 indicates perfect fit (29).
According to the first level multifactorial CFA results, in the
indexes of the Turkish version of the OAS, RMSEA was 0.08,
which indicated the fit was acceptable. Although there are
different citations in the literature regarding the criteria of
goodness of fit, values of 0.80=CFI<0.90, 0.80=< normed fit index
<0.95, 0.85=GFI<0.90, and 0=RMR=0.080 indicate acceptable

Table 3. Fit indices in the confirmatory factor analysis

before and after the modification of the Osteoporosis
Awareness Scale

- Pre- Post-
g?tc:g;ible Bt modification | modification
fit indices fit indices

RMSEA 0.05=RMSEA=<0.08 | 0.09 0.08
NFI 0.80=NFI=<0.95 0.82 0.83
CFI 0.80=CFI=<0.90 0.86 0.88
GFl 0.85=GFI<0.90 0.82 0.85
RMR 0 =<RMR=<0.080 0.038 0.036
CMIN/df | 3=x?/df<5 3.714 3.384
*(1-3), NFI: Normed fit index, CFl: Comparative fit index, GFI: Goodness-of-fit
index, RMR: Root mean squared residual, RMSEA: Root mean square error of
approximation

fit (29,30). According to the goodness of fit indices of the
Turkish version of the OAS, CFl was 0.88, GFl was 0.85, RMR
was 0.036, x? was 3.384 (p<0.05) and RMSEA was 0.08, which
indicated that an acceptable level of fit was achieved (Table 3).
After the CFA, it was determined that the factor loadings of the
Turkish version of the OAS were over 0.50 and varied between
0.64 and 0.82.

Reliability of the OAS

The Cronbach’s a reliability coefficient ranges between 0 and
1. The fact that a scale’s Cronbach” a coefficient is as close to
1 as possible means that the scale is highly reliable (31,32). If
the Cronbach’s a coefficient is less than 0.40, the scale is not
reliable, if it is between 0.40 and 0.59, its reliability is low, if it
is between 0.60 and 0.79, it is regarded quite reliable, and if it
is between 0.80 and 1.00, it is considered very reliable (23,29).
The Cronbach'’s a reliability coefficient of the OAS developed by
Choi et al. (3) (2008) was 0.948.

In the current study, the Cronbach’s o reliability coefficient
of the Turkish version of the OAS was 0.949 for the overall
scale, 0.866 for the “bone physiology” sub-dimension, 0.862
for the “preventive behaviors” sub-dimension, 0.882 for the
“risk factors” sub-dimension; 0.886 for the “exercise” sub-
dimension, and 0.858 for the “characteristics of osteoporosis”
sub-dimension (Table 2). That the Cronbach’s a values of the
OAS and its sub-dimensions are over 0.80 in the present study
indicates that both the overall OAS and its sub-dimensions are
highly reliable.

In item selection, there is no certain standard indicating that the
item’s reliability will be insufficient when the item'’s correlation
coefficient is lower than which value of the correlation
coefficient. However, according to Buyukoztlrk (20), Sencan
(27), and Karasar (33), if the correlation coefficient is greater
than 0.25, 0.30 and 0.50 respectively, the item is regarded
reliable. It is recommended that items with low correlation
should be removed from the measurement tool (27,28,33). In
the present study, the correlation coefficients of the 27-item
scale ranged between 0.497 and 0.739 and thus they were
accepted as statistically significant for all the items of the OAS
(Table 2).

The minimum required value for the item-total test correlation
to be sufficient is 0.30 (34). In the current study, the item-total
correlation was above 0.30.

In order to determine the distinctiveness of the items in the scale,
the raw scores obtained from each factor were ranked in the
ascending order from the lowest to the highest, and the mean
scores of the groups in the bottom 27% and top 27% were
compared with the independent samples t-test. The result of the
comparison indicated a significant difference between the mean
lower and upper group item scores for each sub-dimension in
terms of all the items at the p<0.05 level. Therefore, it can be
said that the sub-dimensions of the scale are distinctive in terms
of measuring the desired quality.

These results indicate that all the items of the Turkish version of
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the OAS have adequate correlation with the total score of the
five sub-dimensions, which suggests that the item reliability of
the sub-dimensions of the scale is high (Table 2).

Strength and Limitations

One of the strengths of the present study is that in the study,
the awareness of physicians, midwives, nurses and all other
healthcare professionals who served the same population in
primary health care for many years about osteoporosis was
investigated. The main limitation of the study was that it was
conducted only with healthcare professionals in a single center.

Conclusion

According to the results of the present study, The Turkish version
of the OAS is a valid and reliable measurement tool and it can be
used to assess “awareness of osteoporosis”. Evaluation of the
awareness of students studying in health-related departments
such as medicine, midwifery, nursing, etc. about osteoporosis
from their school years and the elimination of any missing/
incorrect information before graduation are very important. The
quality of the healthcare services provided by healthcare workers
will be improved through the in-service training programs
to be organized to assess their awareness of osteoporosis. It
may be recommended that the OAS should be administered
to the healthy population in order to increase the society’s
awareness of osteoporosis, the importance of early diagnosis of
osteoporosis and prevention of osteoporosis, and if appropriate,
it should be included in the screenings performed especially in
primary care units.
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Postmenopozal Osteoporoz Tedavisinde Denosumabin Etkinligi: Bir
Yillik Takip, Tek Merkezli Calisma

Effectiveness of Denosumab in Postmenopausal Osteoporosis Treatment: A 1-yr Follow-up
Single-center Study

@ Nihal Tezel, ® Damla Cankurtaran, ® Oznur Ecerkale, ® Ece Unlii Akyiiz

Saglik Bilimleri Universitesi, Diskapi Yildirim Beyazit EGitim ve Arastirma Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi, Ankara, Tiirkiye

(074

Amac: Denosumab, nikleer faktér kappa-beta ligandinin reseptor aktivatérine karsi gelistiriimis humanize bir monoklonal antikordur.
Calismanin amaci, yeni nesil bir ila¢ olan denosumabin postmenopozal osteoporoz (OP) tedavisinde etkinligini degerlendirmektir.

Gereg ve Yontem: Calismaya Temmuz ve Eylil 2020 arasinda toplam 15 postmenopozal OP hasta dosyasi dahil edildi. Denosumabin kemik
mineral yogunlugu (KMY) degerleri (izerindeki etkisi tedavi Oncesi ve 12. ay kontroliinde total lomber omurga, total kalca ve femur boyun
T-skorlari ve g/cm? degerleri izerinden degerlendirildi.

Bulgular: Bir yillik tedaviden sonra, toplam lomber omurga, femur boynu ve toplam kalga T-skorlari dnemli élclide azaldigi ve toplam lomber
omurga ve toplam kalga KMY'lerinin anlamli olarak arttigi gordldd (p=0,006, p=0,041, p=0,016, p=0,002, p=0,001, sirasiyla). Bir yillik
tedaviden sonra femur boynundaki KMY'de istatistiksel olarak anlamli bir iyilesme saptanmadi (p=0,053). Bir yilin sonunda toplam lomber
omurga kemik yogunlugunda %17, kalca toplam kemik yogunlugunda %26 ve femur boynu kemik yogunlugunda %12 artis tespit edildi.
Sonug: OR dinyada yaygin gorilen bir kas iskelet sistemi problemi olup, daha fazla hastanin katiliminin saglandigi, uzun takip streli,
randomize karsilastirmali calismalar literattre katki saglayacaktir.

Anahtar kelimeler: Denosumab, kemik mineral yogunlugu, postmenopozal osteoporoz

Abstract

Objective: Denosumab is a humanized monoclonal antibody that targets the receptor activator of nuclear factor kappa-beta ligand. This study
aimed to evaluate the effectiveness of denosumab, a new-generation drug, in treating postmenopausal osteoporosis (OP).

Materials and Methods: The study included 15 postmenopausal OP patient files between July and September 2020. The effect of
denosumab on bone mineral density (BMD) was evaluated using T-scores and gr/cm? at the lumbar spine total, total hip, and femoral neck
before the treatment and at the 12" month control.

Results: After 1 year of treatment, total lumbar spine, femoral neck, and total hip T-scores significantly decreased, whereas total lumbar spine
and total hip BMDs significantly increased (p=0.006, p=0.041, p=0.016, p=0.002, p=0.001, respectively). There was no statistically significant
improvement in BMD in the femoral neck after 1 year of treatment (p=0.053). At the end of 1 year, total lumbar spine bone density increased
by 17%, total hip bone density increased by 26%, and femoral neck bone density increased by 12%.

Conclusion: Since OP is a global public health issue, long-term, randomized comparative studies with more patients are required.
Keywords: Denosumab, bone mineral density, postmenopausal osteoporosis
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Giris

Osteoporoz (OP), kemik yapim ve yikim arasindaki dengenin
bozulmasi sonucu kemik mikromimarisinin bozulmasi ve bunun
sonucunda kirilganliginda artis ile karakterize ilerleyici sistemik
iskelet hastaligidir (1). Cogunlukla postmenopozal dénemde
Ostrojen eksikligi sebebiyle gérilmektedir. Tim diinyada yaslanan
nufusun artmasi ve beraberinde OP’ye bagl gelisebilecek kirik
riskleri nedeniyle énemli bir saglik sorunu halini almistir (2).
Denosumab OP tedavisinde kullanilmak Uzere onaylanmis ilk
monoklonal antikordur. Nikleer faktor- kappa-beta ligandinin
(RANKL) reseptor aktivatériine baglanir ve bunu inhibe ederek
anti-rezorbtif etki gosterir.

Oncii hiicrelerin  osteoklasta farklilasmasini  énleyerek ve
osteoklastlarin yasam strelerini kisaltarak kirik riskini azaltir (3).
Turkiye'de denosumab, osteoporotik kirik éykisi olan, diger OP
ilaclarini tolere edemeyen veya ilaglara yeterli yanit alinamayan
hastalarda kullanilan ilk biyolojik ajandir (4). 2010 yilinda
Amerikan Gida ve ilac Dairesi (FDA) onayi almistir (5). Yapilan
calismalarda kemik mineral yogunlugunu (KMY) artirdigi, kirik
riskini azalttigi gosterilmistir (6). Turkiye'de postmenopozal OP
tedavisi icin yakin zamanda FDA onayi alip kullanima giren bu
ilacinin etkinlidi ile ilgili sinirli sayida ¢alisma bulunmaktadir (6-9).
Turkiye'den yapilan calismalar az sayida olup bu calismalar da
dev hicreli kemik timéri tedavisi kullanimi ile ilgilidir (10,11).
Calismamizin amaci postmenopozal OP tedavisinde yeni nesil bir
ilac olan denosumabin etkinligini degerlendirmektir.

Gereg ve Yontem

Calismamizda Temmuz-Eyltl 2020 tarihleri arasinda hastanemiz
OP polikliniginde takipli postmenopozal OP tanili 6 ayda bir 60
mg subkitan denosumab tedavisi yeni baslanan 49 hastanin
retrospektif olarak dosyalari incelenmistir. Tim verilerine ulasilan
15 postmenopozal OP tanili hasta calismaya dahil edilmistir.
Calisma &ncesi Saglikli Bilimleri Universitesi, Diskapi Yildirm
Beyazit EGitim ve Arastirma Hastanesi Etik Kurulu tarafindan onay
alinmistir (karar no: 92/12, karar tarihi: 20.07.2020). Calisma
Helsinki Bildirgesi‘nin ilkelerine uygun olarak yGrGttlmastr.
Calismaya dahil edilme kriterleri, postmenopozal OP tanisiyla
6 ayda bir subkitan denosumab tedavisi aliyor ya da almis
olmasi, hastanin baslangic ve 1. yil kontrol kemik dansitometri
degerlerinin varhdidir. Dislama kriterleri; eksik veri varligi ve
kemik dansitometrelerinin hastanemiz disi bir merkezde cekilmis
olmasidir.

Hastalarin yasi (yil), boyu (cm), kilosu (kg), meslekleri, egitim
duizeyleri, gebelik sayisi, menars ve menopoz yasi, giyim tarzi,
glnlik kalsiyum tiketimi, cay, kahve ve sigara kullanimi,
kirk 6ykist, annede kirik &ykusdl, enflamatuvar romatizmal
hastaliklar, bobrek yetmezligi gibi durumlarin varligi ve OP’ye
neden olabilecek glukortikoid, aramatoz inhibitorleri, proton
pompa inhibitorleri gibi ilag kullanimi hastalarin dosyalarindan
kaydedilmistir.

Viicut kitle indeksi (VKi) [kilo/(boy)?] kg/m? cinsinden hesapland.
VKi 18,5 altinda ise zayif, 18,5-24,9 arasinda ise normal, 25-

29,9 arasinda ise kilolu ve 30'un Uzerinde ise obez olarak
kaydedildi. EGitim dUlzeyleri okuma yazma durumlari ve egitim
slreleri Gzerinden bes gruba ayrildi. Fiziksel aktivite dizeyinin
degerlendiriimesinde haftanin en az 3 glnl en az 30 dakika
duzenli egzersiz yapanlar yeterli fiziksel aktivite grubuna dahil
edildiler (12).

ilac etkinligi KMY T-skoru ve gr/cm? (izerinden degerlendirildi.
Bu yontemler icerisinde en sik kullanilan dual enerji X-sini
absorbsiyometridir (DEXA) ve altin standart olarak kabul
edilmektedir (5). Hastanemizde Hologic Marka DEXA cihaz
kullanilmaktadir. Calisma prensibi isinlarin kemik tarafindan
absorbe edilmeyen isin miktarinin dl¢llmesi prensibine dayanir
(13). Calismamizda tedavi baslamadan 6nce ve tedavinin 12.
ay kontroliinde T-skorlari ve gr/cm? degerleri degerlendirmeye
alindi.

Grip benzeri semptomlar, cene osteonekrozu, atipik fraktir,
hipokalsemive egzema gibi denosumab tedavisinde gorilebilecek
yan etkiler hastalarin dosyalarindan not edildi (6).

istatistiksel Analiz

istatistiksel analiz SPSS 15.0 programi ile yapildi. Degiskenlerin
normal dagiima uygunlugu Shapiro-Wilk testi ile incelendi.
Tanimlayici analizler normal dagilmayan degiskenler icin ortanca
ve minimum-maksimum, dagilan degiskenler icin
ortalama ve standart sapma, ordinal degiskenler frekans tablolar
kullanilarak verildi. Kemik mineral dansitometri sonuclarinin
1. yilda tedavi 6ncesine gore degisimi Wilcoxon rank testi
kullanilarak degerlendirildi.

normal

Bulgular

Toplamda 49 hastadan tedavi Oncesi ve 1. yilindaki tim
KMY verilerine ulasilan 15 postmenopozal OP tanili hasta
calismaya dahil edildi. Otuz dort hastada eksik veri oldugu
icin degerlendirme disi birakildi. On hasta (%66,7) 65 yas
altinda, 2 hasta (%13,3) 65-75 yas arasi ve 3 hasta (%20) 75
yas Uzerindeydi. VKI ortalamasi 24'tii. Iki hastada (%13,3)
hipertansiyon, 1 hastada (%6,7) multipl skleroz, 2 (%13,3)
hastada meme kanseri dykiist vard. iki hastanin (%13,3) tiroid
operasyon, 2 hastanin (%13,3) mastektomi + histeroktomi, 1
hastanin (%6,7) histeroktomi + tiroid operasyonu ve 1 hastanin
(%6,7) kalca protezi operasyonu Oykisl mevcuttu. Bir hasta
(%6,7) levotiron, 2 hasta (%13,3) proton pompa inhibitérd,
1 hasta (%6,7) tamoksifen kullanmaktaydi. Tim hastalar
kalsiyum ve D vitamini takviyesi almaktaydi. Alti hastada (%40)
kirk 6ykist mevcuttu. Bu hastalarin kirik bélgeleri ayak bilegi,
femur, humerus, kalca, lomber omurga ve ayak parmaklariydi.
Denosumab tedavisi 6ncesinde 8 hasta (%53,3) oral bifosfonat,
2 hasta (13,3) intraventz bifosfonat, 4 hasta (%26,7) oral
ve intarvendz bifosfonat ve 1 hasta (%6,7) oral bifosfonat,
intravendz bifosfonat, stronsiyum ranelat, teriparatid tedavisi
almisti. Hastalarin demografik 6zellikleri Tablo 1°de g6sterilmistir.
On iki hasta (%80) dogal yolla menopoza girerken; 3 hasta
(%20) cerrahi sonrasinda menopoza girmisti. Alti hasta (%30)
fiziksel olarak aktif kabul edildi. Doért hastanin (%26,7) kifozu
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Tablo 1. Hastalarin demografik verileri

Ortalama * standart sapma

n=15 n (%)
Yas (yil) 64,13+£10,43
VKI (kg/m2) 23,94+4,33
Zayif 1(6,7)
: Normal 8 (53,3)
VKI -
Kilolu 4(24,7)
Obez 2(13,3)
65 yas alti 10 (66,7)
Yas 65-75 yas arasl 2(13,3)
75 yas Uzeri 3(20)
Ev hanimi 10 (66,7)
Meslek Emekli 4(26,7)
Calisan 1(6,7)
Okuryazar degil 3(20)
Okuryazar 3(20)
Ogrenim durumu Syl 2 EEie)
12 yil 5(33,3)
12 yil Ustl 1(6,7)
Yok 10 (66,7)
Ek hastalik all 2(13.3)
MS 1(6,7)
Meme Ca 2(13,3)
Yok 9 (60)
- Tiroid op+ TAHBSO 2(13,3)
Ssg'rg's’;‘fn Mastektomi 2(13,3)
Tiroid op+ TAHBSO 1(6,7)
Kalca protezi 1(6,7)
Yok 11(73,3)
Kullandigi ilaclar Levotiron 16.7)
PPI 2(13,3)
Tamoksifen 1(6,7)
Kirik éykdsu Yok/var 9 (60)/6 (40)
Ayak bilegi 1(6,7)
Femur 1(6,7)
Kirik yeri Humerus 1(6,7)
n=6 Kalga 1(6,7)
Kalca +L4 vertebra 1(6,7)
Parmak 1(6,7)
Annede kirik Yok 11(73.3)
Gykusu Var 4(26,7)
Oral BF 8 (53,3)
. IV BF 2(13,3)
Onceden aldiklari
OP tedavileri Oral+IV BF 4(26,7)
Oral+IV
BF+teriparatit+stronsiyum | 1 (6,7)

OP: Osteoporoz, HT: Hipertansiyon, MS: Multipl skleroz, PPI: Proton pompa
inhibitorii, BF: Bifosfonat, IV: intravendz, TAHBSO: Total abdominal histeroktomi+
bilateral salpingooferektomi, op: Operasyon, Ca: Kalsiyum, VKi: Viicut kitle indeksi

vardi. Hastalarin OP risk faktorleri ve laboratuvar degerleri Tablo
2 ve 3'te gosterilmistir.

Tablo 4'te hastalarin  denosumab tedavisi 6ncesinde ve
tedavinin 1. yilindaki KMY degerlerinin sonuglarindaki degisim
gosterilmistir. Bu sonuglara gére 1. yilin sonunda hastalarin
lomber, femur boyun ve femur total T-skorlarinda; lomber ve
femur total KMY'lerinde istatistiksel olarak anlamli dedisiklik
tespit edildi (p=0,006, p=0,041, p=0,016, p=0,002, p=0,001,
sirasiyla). Femur boyun KMY'de bir yillik tedavi sonrasindaki
degisim istatistiksel olarak anlamli bulunmadi (p=0,053).

Bir yillik stirede lomber kemik yogunlugunda %17, femur total
kemik yogunlugunda %26 ve femur boyun kemik yogunlugunda
%12'lik bir artis saptandi (Sekil 1).

Denosumabin bir yillik tedavisi ile kingi olan ve olmayan hastalar
karsilastinldiginda lomber T-skoru, femur boynu T-skoru, femur
total T-skoru, lomber, femur boynu ve femur total KMY’lerindeki
degisimler arasinda istatistiksel olarak anlamli  degisim
saptanmadi (p=0,596, p=0,288, p=0,556, p=0,124, p=0,443,
p=0,345, sirasiyla).

Hastalar yan etki nedeniyle hastaneye gitmek durumunda
kaldiysa ya da hastaneye yatirildiysa ciddi yan etki olarak
degerlendirildi. Tedavi sirasinda sadece bir hastamizda uygulama
sonrasl grip benzeri bulgular gorildi. Higbir hastamizda c¢ene
osteonekrozu, yeni kirik, hipokalsemi, egzema gibi yan etki
gorilmedi.

Tartisma

Dinya genelinde saglik harcamalarinin énemli bir bolimuna
osteoporotik kiriklar olusturmaktadir. OP cogunlukla kadinlarda
gordlir. Bu kiriklar ciddi dizabiliteye neden olabilir, hatta bazen
6lum ile sonuglanabilir (14). Kalca kingi sonrasi hastalarin
yaklasik yarisinda devamli bakim ihtiyaci gelisirken, ¢ok yutksek
oranlarda da hastalar kirik 6ncesi fonksiyonel durumlarina
dénememektedir (15). OP sonrasi kirk ve takibinde gelisen
dizabiliteler beraberinde yasam kalitesinde ciddi bozukluklara
yol acmaktadir (16). Kirik olusumunu 6nleme OP tedavisindeki
asll hedeftir. Yasam suresinin giderek uzamasi da g6z éniine
alindiginda OP ciddi bir saglik sorunu olarak karsimiza
clkmaktadir. OP'nin  farmakolojik tedavisinde kemik yikimini
azaltan ve kemik yapimini artiran ilaglar kullanilir. Calismamizda

900

800

700

600 -

500 -

m Baslangig

400 - mlyl

300 -

200

100 -

0 -

Lomber total Femur boyun Femur total

Sekil 1. Lomber total, femur boyun ve femur total kemik mineral
yogunlugunun (gr/cm?) 1 yillik tedavi ile degisimi
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Tablo 2. Hastalarin osteoporoz risk faktorleri

_ Ortanca (min-maks)

n=15 n (%)
Menars yasl 13.,00 (12-19)
Menopoz yasl 47 (37-50)

) Dogal 12 (80)
Menopoz nedeni -

Cerrahi 3 (20)

Parite 3 (0-5)
Glnluk cay tlketimi (fincan) 2 (0-10)
G.unluk kahve tiketimi 0(02)
(fincan)

o _ Asla 5(33,3)
G“unltle'sut/yogurt/peymr Ara sira 7 (46,6)
tlketimi

Her glin 3(20)

. Geleneksel 12 (80)

Glyim tarzi
Modern 3 (20)

. Yok 12 (80)

Sigara
Var 3(20)

o o Sedanter 9 (60)

Fiziksel aktivite durumu -
Aktif 6 (40)
Normal 11(73,3)
Postur —
Kifotik 4(26,7)
Sirt agrisi VAS 40 (0-60)
Boyda kisalma (cm) 2 (0-10)
VAS: Vizlel analog skala, min: Minimum, maks: Maksimum

Tablo 3. Hastalarin laboratuvar sonuclari

n=15 Ortanca (min-maks)

Ca 9,36 (9,16-9,82)

25(OH)D, 25,8 (20-49,6)

ALP 57,50 (50-61)

P 3,54 (2,93-3,83)

PTH 46,5 (28,591)

Ca: Kalsiyum, 25-(OH)D,: 25-hidroksivitamin D,, ALP: Alkalen fosfataz, P: Fosfor,
PTH: Paratiroid hormonu, min: Minimum, maks: Maksimum

osteoklast formasyonu icin dnemli bir medyator olan RANKL
inhibitérd olan denosumabin etkinliginin retrospektif olarak
degerlendirmesi amaglanmistir.

Calismamizda denosumab kullanan hastalarda bir yillik tedavinin
sonunda lomber, femur boyun ve femur total T-skorlarinda
azalma; lomber, femur total ve femur boyun KMY'lerinde %17,
%26 ve %12'lik artis bulunmustur. On yillik Freedom ¢alismasinda
bu oranlar lomber bélgede %21,7, total kalcada %9,2, femur
boyunda %9 olarak saptanmistir (17).

Uc yilik, plasebo kontrollii, OP calismasinda, denosumab
tedavisinin kemik yikim belirteclerini azalttigi, KMY degerlerini
artirdigi, kalca, omurga ve omurga disi kirik riskini azalttigi
gosterilmistir (6). Bu tedavinin devami olarak baslatilan ilacin
etkinligi ve guvenirliliginin degerlendirildigi 10 yillik plasebo
kontrolli faz 3 calismada ilacin distk yan etki orani ve plato
cizmeden kemik yogunlugunun artisina dikkat cekilmistir (17).
Bifosfonatlarin 3-4 yillik kullanim sonrasi KMY degerlerinde
plato c¢izdigi baz calismalarda g6sterilmistir (18-20). Bizim
calismamizdaki faydalanma oranlarin  genel olarak yiksek
olmasinin  hasta sayisinin az olmasindan kaynaklandigini
duslndyoruz.

OP’ye bagl kirklar kemik yapiminda azalma ve yikimindaki
artis sonrasl  kemik mikromimarisinin bozulmasi sonrasi
olusmaktadir (21). VYapilan epidemiyolojik calismalarda
OP ile iliskili en sik gorulen kiriklar kalca, vertebra ve distal
radiusta meydana gelmektedir (13). Bizim calismamizda bir
hastamizda omurgada digerlerinde omurga disi toplamda
alti hastamizda denosumab kullanimi 6ncesi kirk 6ykUsu
mevcuttu. Denosumab tedavi sirasinda hicbir hastamizda yeni
bir kirik olusmadi.

OP tedavisinde oral bifosfonatlar siklikla kullanilan tedavileridir.
Fakat ilaclarin doz rejimleri, ilaca bagl yan etkiler uyumu
azaltabilmektedir (22). ilaca uyumun azlgi da ilacin etkinliginde
azalmaya sebep olmaktadir. Uzun araliklarla ilag kullaniminin ilag
uyumunu artirdidi bildirilmistir (23). Bizim ¢alismamizda hastalarin
denosumab tedavi dncesinde en az bir osteoporotik ilag kullanim
Oykisu vardi. Denosumab tedavisi alan hastalarimizin ilag uyumu
yiksekti.

Hastalarimizin  ¢cogunlugunda daha &nce kullanilan ilaglara
yeterli yanit alinamamasi mevcuttu. Literatlrlerde belirtildigi
lUzere denosumab tedavisi dzellikle kirik riski yiksek olan, diger
OP ilaglarindan fayda gdrmeyen ya da tolere edemeyen ve

Tablo 4. Kemik dansitometrisi sonuglarinin tedavi 6ncesi ve sonrasi degerlerinin karsilastiriimasi

n=15 Tedavi 6ncgsi Tedavi sonrasi p
medyan (min/maks) medyan (min/maks)

Lomber T-skoru -3,6 (-4,4/-1,7) -1,4 (-3,3/-0,2) 0,006
Femur boyun T-skoru 2,1 (-4,5/-0,4) 2,2 (-3,9/-1,2) 0,041
Femur total T-skoru 2,4 (-5,2/-1,1) -1,8 (-3,0/-0,2) 0,016
Lomber total gr/cm? 651,0 (547,0 /852,0) 771,0 (661/926) 0,002
Femur boyun gr/cm? 678,0 (341,0/867,0) 703,0 (592/929) 0,053
Femur total gr/cm? 672,0 (494,0/860,0) 826,0 (628/1,041) 0,001

Min: Minimum, maks: Maksimum, p*: Wilcoxon rank testi kullanilmistir, istatistiksel olarak anlamli degerler koyu olarak g&sterilmistir
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bobrek fonksiyon bozuklugu olan hastalarda tercih edilmektedir
(1). Denosumab genel olarak iyi tolere edilen bir ila¢ olarak
yayinlarda bildiriimektedir (24,25). Alti ayda bir subkitan yolla
uygulamayi gerektirir. Hastalar mutlaka yeterli kalsiyum ve D
vitamini takviyesi almalidirlar. Yari 6mri ortalama 26 gln olan
denosumab retiklloendotelyal sistemden elimine edilmektedir
(26). Bobrek fonksiyon bozuklugunda tercih edilen bir ilagtir.
Ozellikle ciddi bobrek fonksiyon bozuklugu ya da diyaliz
hastalari hipokalsemi agisindan yakin takip edilmelidir (27).
Bizim hastalarimizin hicbirinde bobrek fonksiyon bozuklugu
bulunmamaktaydi, takiplerinde herhangi bir kalsiyum distkligu
gorilmedi.

Saag ve ark.'nin (28) yaptigi bir calismada risedronat ve
denosumab karsilastiriimis, steroide bagli OP hastalarinda
denosumabin  12. ayda lomber bdlgede risedronata karsi
herhangi bir Ustlnltigu gorilmemis, yan etki yéninden benzer
sonuglar gordlmistir. Denosumabi givenli ve etkin bir tedavi
yontemi olarak bildirmislerdir. Calismanin 24 aylik sonuglari
incelendiginde denosumab tedavisinin risedronata Ustunliga
gosterilmis. Yan etki yonunden benzer sonuclar gortlmas.
Streoide bagl OP'de uzun sureli tedavi gerekliliginde denosumab
bir tedavi secenegi olarak belirtilmistir (23).

2020 yilinda Ulusal Osteoporoz Kilavuz Grubu yiksek kirik riski
olanlara, oral ilaglar tolere edemeyenlere veya kontrendikasyon
olmasi durumunda intraven6z zoledronik asit ya da subkitan
denosumab tedavisini Gnermistir (4).

Bifosfonat tedavilerinin 3-4 yil sonra tedavi yanitinda plato
cizebilmesi, kirk &nlemede etkili bir ajan olan teripatit tedavisinin
glnlik kullanim zorlugu ve iki yildan sonra kullanilamamasi
uzun sureli tedavi ihtiyaci olan kirik riski ylksek hastalarda ve
bébrek fonksiyon bozuklugu olanlarda denosumab tedavisi
iyi bir secenek gibi goriinse de hasta sayimizin az olmasi, veri
eksikligi nedeniyle degerlendirme disi birakilan hasta sayisinin
fazla olmasl, izlem siresinin kisa olmasi, plasebo ya da farkli
bir OP'ye yonelik bir ilag ile karsilastirma yapilmamasi ve kemik
yapim yikim belirtegleri ile ilgili verimizin olmayisi calismamizin
kisithliklaridir.

Sonug

Denosumabin kirik riskini azaltmadaki etkinligi, tolere edilebilirligi,
glvenligi ve tedavinin kesilmesine verilen yanitlar hakkinda
uzun sureli, daha fazla hastay iceren, randomize karsilagtirmali
calismalar literatlire katki saglayacaktir.
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Denosumab Tedavisi Alan Postmenopozal Osteoporozlu Hastalarda
Hasta Memnuniyeti, Sirt Agrisi ve Kemik Mineral Dansitometri
T-Skorlarinin Degerlendirilmesi

Evaluation of Patient Satisfaction, Back Pain, and Bone Mineral Densitometry T-Scores in
Patients with Postmenopausal Osteoporosis Who Received Denosumab Treatment

@ Gonca Saglam, ® Dilek Cetinkaya Alisar*
Karadeniz Teknik Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Trabzon, Tiirkiye
*Kocaeli Devlet Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi, Kocaeli, Tirkiye

Amac: Bu calismada postmenopozal osteoporozlu hastalarda denosumab tedavisinin kemik mineral dansitometri (KMD) T-skorlari, sirt agrisi
ve hasta memnuniyeti Uzerine etkilerini belirlemek amaglandi.

Gereg ve Yontem: Calismaya postmenopozal osteoporoz tanisiyla 2 yil boyunca dizenli denosumab tedavisi alan 134 hasta dahil edildi.
Sosyo-demografik verilerin toplanmasinin ardindan hastalarin denosumab tedavisinden sonra KMD T-skorlarindaki ve viziel analog skala (VAS)
ile sirt agrisindaki iyilesme degerlendirildi. Likert dlcedi ile hasta memnuniyeti, fiziksel fonksiyonlardaki ve yasam kalitesindeki artis analiz edildi.
Bulgular: Tedavi oncesi degerlere gore, tedavi sonunda sirt agrisi ile vertebra ve femur T-skorlarinda istatistiksel olarak anlamli iyilesme izlendi
(p<0,001). Ortalama sirt agrisi VAS skoru 6,66+1,23'ten 3,16+1,70’e distl. Ortalama vertebra L1-L4 T-skoru -3,32+0,45'ten -2,98+0,49'a
(p<0,001), femur boyun T-skorlari ise -1,98+1,26'dan -1,86+1,25"e yiikseldi (p<0,001). Hastalarin %26,87'si denosumab tedavisinin ¢ok etkili
oldugunu, %47,76'si ise etkili oldugunu bildirdi. Fiziksel fonksiyonlardaki iyilesme bakimindan hastalarin %36,57'si denosumab tedavisini
cok etkili, %32,09'u etkili olarak degerlendirdi. Hastalarin %28,36'si yasam kalitesi agisindan denosumabi ¢ok etkili olarak degerlendirirken
%43,28'i etkili olarak degerlendirdi.

Sonug: Bu calismanin sonuglari, denosumab enjeksiyonunun postmenopozal osteoporoz tedavisinde T-skorlarini artiran, sirt agrisini azaltan ve
hastalarda memnuniyet saglayan etkili ve pratik bir tedavi secenedi oldugunu gostermektedir.

Anahtar kelimeler: Denosumab, kemik mineral yogunlugu, osteoporoz, sirt agrisi

Abstract

Objective: This study aimed to determine the effects of denosumab therapy on bone mineral densitometry (BMD) T-scores, back pain, and
satisfaction in patients with postmenopausal osteoporosis.

Materials and Methods: This study included 134 patients diagnosed with postmenopausal osteoporosis and regularly received denosumab
treatment for 2 years. Socio-demographic data were collected, and patients were evaluated after denosumab therapy in BMD T-scores
and back pain improvement using a visual analog scale (VAS). Patient satisfaction, physical function improvement, and quality of life were
analyzed using a Likert scale.

Results: The pretreatment values revealed a statistically significant improvement in vertebral and femoral T-scores and back pain after
treatment (p<0.001). The mean back pain VAS score reduced from 6.66+1.23 to 3.16+1.70. The mean vertebral L1-L4 T-scores increased
from -3.32+0.45 to -2.98+0.49 (p<0.001), and femoral neck T-scores increased from -1.98+1.26 to -1.86+1.25 (p<0.001). Denosumab
treatment was very satisfying for 26.87% of patients, whereas 47.76% of patients found it satisfying. In the improvement in physical
functions, 36.57% of patients evaluated denosumab treatment as very effective and 32.09% as effective. Additionally, 28.36% of patients
evaluated denosumab as very effective in regard to the quality of life, whereas 43.28% evaluated it as effective.

Conclusion: Study results demonstrate that denosumab injection is a practical and satisfactory treatment option that effectively improves
T-scores and back pain in postmenopausal osteoporosis treatment.

Keywords: Denosumab, bone mineral density, osteoporosis, back pain
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Giris

Osteoporoz (OP) azalmis kemik kitlesi ve gucU ile karakterize,
etkilenen bireylerde kirik riskinde artis izlenen bir kronik iskelet
sistemi hastaligidir. Tim dinyada postmenopozal kadinlar
basta olmak Uzere milyonlarca insani etkilemektedir. Dinyada
beklenen yasam siresinin artmasi ve yaslanan nifus ile her
lUlkede ve her irkta postmenopozal kadin sayisi artmakta ve OP
ile iliskili kirk goérdlme sikhigi artmaktadir (1).

OP tedavisine yaklasimda en 6nemli ilkeler uygun ve etkili
tedavinin  saglanmasi, kemik kutlesinin  korunarak agrinin
azaltilmasi ve kirik olusumunun énlenmesidir (2). Osteoporotik
kiriklarin -~ 6nlenmesinde  antirezorptif ve anabolik ajanlar
olmak Uzere iki temel ilag grubu bulunmaktadir (3,4).
Bifosfonatlar uzun yillardir OP tedavi protokollerinde ilk sirada
yer almaktadirlar. Ancak bifosfonat kullanimi ile mandibula ve
maksillada osteonekroz, gastrointestinal sorunlar, ates ve grip
belirtileri, elektrolit bozuklugu, kas ve kemik agrilar gibi yan
etkilere rastlanabilmektedir (5). Kontrendikasyonlar ve intolerans
nedeniyle oral bifosfonat alamayan veya kirik riski ylksek olan
hastalarin denosumab veya intravendz zoledronik asit kullanimi
uygundur. Cok yuksek kirik riskinde ise anabolik etkili ve maliyeti
daha yuksek olan teriparatid dnerilmektedir (6).

Denosumab, anahtar kemik rezorpsiyon mediyatori olan
nikleer faktor-B ligandi hedefleyen bir insan monoklonal (IgG2)
antikoru olup bifosfonatlar gibi antirezorptif bir ajandir. Kemik
mikromimarisinde osteoklast 6ncl hucrelerinin farklilasmasini
ve osteoklast fonksiyonunu inhibe eder ve osteoklastlarin yasam
srelerini azaltarak kirik riskini azaltir. ilac her 6 ayda bir deri
altindan enjeksiyon ile tekrarlanir. Postmenopozal OP dahil
yiksek kirik riski olan, diger tedavilerin basarisizigi veya diger
ilaclarin intoleransi durumunda OP tedavisinde kullanilabilecek
bir ajandir (7).

Bu calismada postmenopozal OP tedavisinde kullanimi son
yillarda giderek artan ancak Ulkemizde yeterli klinik calismasi
olmadigi gérilen denosumab tedavisinin sirt agrisina ve kemik
mineral dansitometrideki (KMD) T-skorlarina etkisi ile tedavi alan
hastalardaki hasta memnuniyetini degerlendirmek amaclandi.

Gereg ve Yontem

Bu calismaya 2018-2020 vyillari arasinda postmenopozal OP
tanisiyla 60 mg/6 ay subkltan denosumab ile 2 yil dizenli
olarak tedavi edilerek toplamda 4 doz denosumab enjeksiyonu
uygulanan, 2,5 yilin sonunda, 5. doz denosumab enjeksiyonu
icin fizik tedavi ve rehabilitasyon poliklinigine basvuran, 50-
70 yas araliginda 134 hasta dahil edildi. Ulkemizde gecerli
saglik uygulama tebligi kapsaminda denosumab tedavisi yalniz
bifosfonatlari tolere edemeyen veya bifosfonatlara yeterli yanit
alinamayan hastalara verilebildiginden calismamizdaki hastalar
da bu kosula uygundu. Sekonder OP hipogonadizm, akut
vertebral kirik veya kemik metastazi tanili, OP disi metabolik
hastaligi olan (Paget veya renal osteodistrofi), travma 6ykdisu
olan veya OP disinda sirt agrisi yapabilecek etiyoloji tespit edilen
hastalar calismaya alinmadi.

Hastalarin yazili onami alindiktan sonra demografik ve klinik
verileri kaydedildi. Poliklinik kayit sistemi incelenerek, retrospektif
olarak 2 yil 6nceki KMD degerleri ile son doz 6ncesi KMD
degerleri kaydedildi. Tedavi 6ncesi ve sonrasi 25-hidroksivitamin
D, [25(OH)D,] degerleri incelendi. Viziel analog skala (VAS)
ile 0-10 araliginda degerlendirilen sirt adrisi siddeti skoru olgu
rapor formuna islendi. Tedavi sonrasi hasta memnuniyeti, fiziksel
fonksiyonlardaki ve yasam kalitesindeki artis 1 (etkisiz) - 5 (cok
etkili) araliginda Likert 6lcegiile analiz edildi. Vertebral kompresyon
frakturlerini degerlendirmek igin tedavi baslangicindaki ve tedavi
sonundaki dorsolomber iki yonli direkt grafiler incelendi. Direkt
grafilerde T1-L5 araligindaki vertebra yikseklikleri bir fizik tedavi
ve rehabilitasyon uzman hekimi tarafindan degerlendirildi. Bir
vertebranin 6n, arka veya orta yikseklik élciimlerinden herhangi
birinin en yakin normal vertebranin yutkseklik 6élciimine gore
en az %20 azalmis olmasi vertebral kirik olarak tanimlandi (8).
Hastalarin kemik mineral yogunlugu Stratos dR 2D Fan Beam
Dexa model cihaz ile él¢lldi ve geng eriskin kemik yogunluk
degerlerine gdre belirlenen T-skorlari ile degerlendirildi. Dinya
Saglik Orgiitii siniflamasina uygun olarak T-skorunun -2,5 alti
olmasi OP olarak tanimlandi. Calismamizdaki hastalarin hepsine
denosumab yaninda 880 IU/gln D vitamini ile 1.000 mg/gun
kalsiyum (Ca) verilmisti. Hastalar denosumab tedavisi ile herhangi
bir yan etki gelisimi olup olmadigi bakimindan sorgulandi. Bu
calismanin yapilabilmesi icin Saglik Bilimleri Universitesi Erzurum
Bolge Egitim ve Arastirma Hastanesi Etik Kurul Komitesi'nden
gereken etk kurul onayl alindi (karar no: 2020/14-59, tarih:
20.07.2020) ve calisma Helsinki Bildirgesi'ne uygun olarak
gerceklestirildi.

istatistiksel Analiz

istatistiksel analizler SPSS versiyon 17.0 programi yardimiyla
gergeklestirildi.  Degiskenlerin  normal dagilima uygunlugu
histogram grafikleri ve Kolmogorov-Smirnov testi ile incelendi.
Tanimlayici analizler sunulurken ortalama, standart sapma,
ortanca degerler kullanildi. Tedavi éncesi ve sonrasi yapilan
Olclimlerdeki degisim Wilcoxon testi ile degerlendirildi. Kirik
varligina gdre olan degisim ise tekrarlayan Olclimler analizi ile
incelendi. Hasta memnuniyeti, fiziksel fonksiyon ve yasam kalitesi
ile Olctlen klinik parametrelerdeki degerlerdeki fark arasindaki
iliski Spearman korelasyon testi ile arastirildi. P degerinin 0,05'in
altinda oldugu durumlar istatistiksel olarak anlamli sonuglar
olarak kabul edildi.

Bulgular

Calismaya katilan 134 hastanin yas ortalamasi 64,49+7,29 vyil,
ortalama menopoz siresi ise 17,02+7,15 yildi. Tedavi Oncesi
vertebra kingi olan 23 hasta, periferik kingr olan 19 hasta
tespit edildi (Tablo 1). Tedavi dncesi ve sonrasi degerlendirilen
direkt grafiler sonucu hastalarin hicbirinde yeni vertebral kirik
gelismedidi belirlendi. Periferik kirik gelisimi sorgulandiginda da
hicbir hastada tedavi slresince gelisen yeni bir kirik olmadig
gorlldi. Hastalar ilag verilirken veya sonrasinda ilaca bagl
herhangi bir yan etki gelisimi veya ciddi enfeksiyon belirtmedi.
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Hastalarin  tedavi sonundaki memnuniyeti sorgulandiginda;
hastalarin %26,87'si denosumab tedavisini cok etkili, %47,76's|
etkili bulmaktaydi. Fiziksel fonksiyonlardaki iyilesme bakimindan
hastalarin %36,57’si denosumab tedavisini ¢ok etkili, %32,09'u
etkili olarak degerlendirdi. Hastalarin %28,36'si yasam kalitesi
acisindan denosumabi cok etkili olarak degerlendirirken %43,28'i
etkili olarak degerlendirdi (Tablo 2).

Hastalarin ortalama sirt agrisi VAS degerleri tedavi 6ncesinde
6,66+1,23 iken tedavi sonunda 3,16+1,70'e dlstl. Total L1-4
T-skorlari ortalamasi tedavi dncesi -3,32+0,45'ten tedavi sonrasi
-2,98+0,49'a, femur boyun T-skorlari ortalamasi ise tedavi
Oncesi -1,98+1,26'dan tedavi sonunda -1,86+1,25'e geriledi.
Sirt agnisi VAS skorlari, L1-4 T-skoru, femur boyun T-skoru ve D
vitamini diizeyleri tedavi 6ncesi ve sonrasi karsilastirildiginda
her parametrede istatistiksel olarak anlamli iyilesme saptandi
(p<0,001) (Tablo 3).

Hasta memnuniyeti ve yasam kalitesi ile sirt agrisi VAS skorlari
arasinda yUksek dizeyde, fiziksel fonksiyon ile sirt agrisi VAS
skorlari arasinda orta diizeyde, ters yonli korelasyon oldugu
goruldi. Sirt agrisi arttikca hasta memnuniyeti (r=-0,720)
(p<0,001), fiziksel fonksiyon (r=-0,689) (p<0,001) ve yasam
kalitesi (r=-0,738), (p<0,001) azalmaktaydi. Hasta memnuniyeti,
fiziksel fonksiyon ve yasam kalitesi ile L1-4 T-skoru arasinda ise
ayni yonlu korelasyon izlendi (Tablo 4). Vertebra kingi varligina
gore L1-4 T-skoru ve femur boyun T-skoru degerlerindeki tedavi
Oncesi ve sonrasi degisim karsilastirildiginda istatistiksel olarak
anlamli farklilik saptanmadi. Ancak, sirt agrisi VAS dederinin
vertebra kingr olmayanlarda, vertebra king olanlara gére

Tablo 1. Demografik veriler

n %
Yas* 64,49+7,29 64,00
Menopoz suresi (yil)* 17,02+7,15 15,00
Vertebra kirgi 23 (17,16)
Periferik kirik 19 (14,18)
*n yerine ortalama, standart sapma, % yerine medyan verilmistir

tedaviden sonra daha cok azaldigi tespit edildi (p=0,004) (Sekil
1). Periferik kirik varligina gore sirt agrisi icin degerlendirilen VAS,
L1-4 T-skoru ve femur boyun T-skoru degerlerindeki tedavi 6ncesi
ve sonrasi degisim karsilastinldi. Periferik kirik varligi ile yalniz
L1-4 T-skorundaki degisim arasinda anlamli farklilik saptandi
(p=0,028) (Sekil 2).

Tartisma

OP tedavisinde ilk secenek antirezorptif ajanlar bifosfonatlar
iken glnimuizde bu gruba alternatif olarak denosumab &ne
cikmaktadir. Postmenopozal OP hastalarinda yapilan calismalarda
denosumab ile kemik mineral yogunlugunda 6nemli kazanimlar
ve kemik yikim belirteclerinde hizli azalma izlenmis, vertebra,
vertebra disi ve kalca kirik riskinin de azaldigi belirlenmistir (9).

Plasebo ile karsilastirildiginda, 24-48 ay boyunca diizenli olarak 6
ayda bir 60 mg denosumab enjeksiyonu yapilan hastalarin KMD
Olclimlerinde %6,5-11 oraninda artis olabildigi tespit edilmistir
(10). Cummings ve ark. (11) denosumab tedavisi sonrasi KMD
Olclimlerinde; 3 yil denosumab alanlarda lomber omurgada
%9,4, total kalcada %4,8, 6 yil denosumab alanlarda lomber

Vertebra
King

= Yok
—\/ar

Sirt agrisi VAS

Tedavi Oncesi Tedavi Sonrasl

Sekil 1. Vertebra kingi varligina gére sirt agrisi VAS skorlarindaki
dedisim
VAS: Viztel analog skala

Tablo 2. Denosumabin hasta memnuniyeti, fiziksel fonksiyon ve yasam kalitesi lizerine etkileri

Etkisiz Az etkili Normal etkili Etkili Cok etkili

n (% n % n % n % n %
Hasta memnuniyeti 4 (299 |9 (6,72) 21 (15,67) |64 (47,76) | 36 (26,87)
Fiziksel fonksiyon 4 (2,99 |12 [(896) |26 |(19,40) |43 |(32,09) |49 |(36,57)
Yasam kalitesi 4 (2,99 [15 |(11,19) |19 |(14,18) |58 |(43,28) |38 |(28,36)

Tablo 3. Tedavi 6ncesi ve sonrasi VAS ve KMD T-skorlar ile D vitamini diizeylerinin karsilastiriimasi

Tedavi 6ncesi Tedavi sonrasi
Ortalama SS Medyan Ortalama | SS Medyan B
Sirt agrisi VAS 6,66 +1,23 | 7,00 3,16 +1,70 | 3,00 <0,001
L1-4 T-skoru -3,32 +0,45 |-3,20 -2,98 +0,49 |-2,60 <0,001
Femur boyun T-skoru -1,98 +1,26 |[-1,20 -1,86 +1,25 |[-0,50 <0,001
D vitamini diizeyi (ng/mL) 19,00 9,72 | 17,49 31,17 +7,94 | 32,00 <0,001

Wilcoxon testi, VAS: Vizlel analog skala, SS: Standart sapma, KMD: Kemik mineral dansitometri
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omurgada %15,2, total kalcada %7,5 artis bildirmislerdir.
Galismamizin sonuclarina bakildiginda lomber bolge T-skorlarinda
0,34 (%10), femur boyun T-skorlarinda 0,12 (%6) kazanim
oldugu goérildu. Literatir ile uyumlu olarak hem vertebral hem
de femur T-skorlarinda gdrilen anlamli iyilesme denosumab
tedavisinin hem vertebra hem femur Uzerinde antirezorptif etkili
oldugunu géstermektedir. Calismamizda vertebra kingi olmayan
hastalarda vertebra kingi olanlara gore sirt agrisinda daha ¢ok
azalma belirlendi. Bu durum mevcut vertebral kiriklarin sirt
agrisini artiriyor olmasi ile aciklanabilir. Periferik kirikli hastalarda
ise lomber KMD T-skorlarinda daha fazla artis oldugu belirlendi.
Calismamizdaki hastalarin timtine denosumab yaninda 880 1U/
gln D vitamini ile 1.000 mg/gin Ca verilmisti. Tedavi sonundaki
ortalama 25(OH)D, olclimlerinin  31,17£7,94 oldugu ve
hastalarimizin bu tedaviye de uyumlu oldugu gérilmektedir.

Yapilan klinik calismalarda, denosumab oral bifosfonatlar ve
zoledronik asit ile karsilastinldiginda, kemik yodunlugunu
artirma bakimindan denosumab biraz daha etkili bulunmustur
(12,13). Diger yandan, hasta tercihi ve memnuniyeti ile yan etki
bildirme agisindan yapilan degerlendirmeler de denosumabin
bifosfonatlardan daha avantajli olduguna isaret etmektedir (14-
16). OP'nin kronik bir stire¢ oldugu ve uzun sureli ilag kullanimi
56z konusu oldugu distinlltrse hasta uyumu ve memnuniyetinin
tedaviye devam bakimindan énemi anlasilacaktir. Yakin zamanli
bir meta-analizde incelenen calismalarin analizi sonucunda;

Periferik
Kink

— Yok
-300 = Var

L1-4 T skoru

Tedavi Oncesi Tedavi Sonrasi

Sekil 2. Periferik kirik varligina gore L1-4 T-skorlarindaki degisim

Ozellikle postmenopozal OP'li hastalarin  uygulama sekli,
kullanim kolayligi ve doz araliginin genis olmasi nedenleriyle
uzun sureli tedavi icin oral bisfosfonatlara gére denosumabin
daha cok tercih edildigi gorilmektedir (12). Calismamizdaki
hastalarin ilaca bagli memnuniyetlerini degderlendirdigimizde
hastalarin %90,3'l denosumab tedavisinden yeterince memnun
iken Ulkemizde bu konuda yapilan bir arastirmada denosumab
tedavisi alan postmenopozal OP’li hastalarin %88’inin tedaviden
memnun kaldigi gorilmis ve calismamizda oldugu gibi bu
hasta grubunda herhangi bir yan etki raporlanmamistir (17).
Hastalarimizin KMD T-skorlarindaki yikselmeye, agr skorlarinda
ve yasam Kkalitesindeki artisa bakildiginda da bu calisma ile
paralel oldugu gorilmektedir.

Yasli ntfus artisi ile OP'nin de giderek artmasi ve glinimuzde
fiziksel aktivitenin azalmasi nedeniyle osteoporotik kiriklarla
iliskili maliyet giderek artmaktadir (18). Bu bakimdan OP'ye
yaklasimda secilecek ajanin potansiyel yarari ile saglik bdtgesi
birlikte g6z 6niine alinmalidir (19). Hiligsmann ve Reginster (20)
calismalarinda her ne kadar yiiksek maliyetli olsa da iyi bir tedavi
secenedi oldugundan denosumabin maliyet etkin oldugunu
gostermislerdir. Diger yandan bir meta-analizde postmenopozal
OP'nin en uygun maliyetli baslangi¢ tedavisinin oral alendronat
veya parenteral zoledronik asit oldugu belirtilmistir (21).

Adami ve ark. (22) OP tedavisine yanitsizigin en &nemli
nedeninin  tedaviye uyumsuzluk oldugunu saptamislardir.
Tedaviye uyumsuzlukta ilacin yan etki profili énemli bir yere
sahiptir. Denosumab ila¢ yan etkileri bakimindan avantajli bir
secenektir ancak tedavi Gncesi hastalar ilaca bagl olasi riskler
acisindan degerlendiriimelidir. imminostpresif tedavi alma gibi
riskli olan hastalarda enfeksiyon gelisim riski bulunmaktadir.
Denosumab tedavisi sonrasi bildirilmis yan etkiler arasinda; kas
spazmlari, atipik femur kiriklar, ¢ene osteonekrozu yaninda
ozellikle kreatinin klirensi <30 mL/dk oldugunda gorilebilecek
hipokalsemidir (7). Calismamizdaki hastalar denosumab tedavisi
ile herhangi bir yan etki bildirmemislerdir. Sheedy ve ark.'nin (13)
calismasinda zoledronik asit alan hastalarda %29 grip benzeri
semptomlar izlenirken denosumab kullanan hicbir hastada bu
bulgular gorilmemistir.

Calismamizda retrospektif dederlendirme yapiimis olmasi,
kontrol grubunun olmamasi ve Ulkemizdeki ilag geri ¢deme

Tablo 4. VAS, KMD T-skorlari ve D vitamini degerlerindeki degisim ile hasta memnuniyeti, fiziksel fonksiyon ve yasam

kalitesi arasindaki korelasyonun incelenmesi

Hasta memnuniyeti Fiziksel fonksiyon Yasam kalitesi

R -0,720 -0,689 0,738
Sirt agrisi VAS

P <0,001 <0,001 <0,001

R 0,221 0,189 0,292
L1-4 T-skoru

P 0,011 0,029 0,001

R 0,103 0,144 0,114
Femur boyun T-skoru

P 0,239 0,098 0,191

L R 0,056 -0,027 0,028

D vitamini dizeyi

P 0,519 0,761 0,744
Spearman korelasyon testi, VAS: Viziel analog skala, KMD: Kemik mineral dansitometri
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kosullari nedeniyle bifosfonat kullanmayan veya bifosfonatlara
intolere olmayan hastalarin  calismaya dahil edilememesi
calismamizin temel kisithliklarindandir. Calismamizda; OP’deki
tedavi basarisini, tedaviyi durdurma gerekliligini ve tedaviye
devami degerlendirme agisindan kolay elde edilebilir klinik
bir degisken olan Tskorunu kullandik (23). Hasta sayimizin
fazlaligi, hastalar ile ylz ylze gorUsilmis olmasi, hasta
populasyonumuzun homojen olarak 4 doz denosumab
tedavisi almis postmenopozal hastalardan olusmasi ve klinigi
degistirebilecek ek hastaliklarin  dislanmasi  calismamizin
sonuglarinin givenilirligini artirmaktadir. Ulkemizde denosumab
alan postmenopozal OP tanili hastalarin degerlendirildigi yeterli
calisma bulunmadigindan calismamizin verilerinin literatlre katki
sagladigini distinmekteyiz. Bu bakimdan denosumabin yasam
kalitesi, agrn ve kemik mineral yodunlugu Uzerine etkinligini
arastirmak icin randomize kontrolli ve uzun sureli takip edilen
hasta gruplari ile yapilan prospektif calismalara ihtiyag vardir.

Sonucg

Denosumab tedavisi; 6zellikle vyasllarda, artmis kirik = riski
olanlarda, dizenli oral ilag alimi uygun olmayanlarda, oral
bisfosfonat tedavisi almakta glgclik c¢eken hastalarda veya
bisfosfonat tedavisine cevapsiz olan postmenopozal OP'li
kadinlarda T-skorlarinda belirgin iyilesme ve agr skalalarinda
anlamli azalma saglamaktadir. Etkinligi, olasi yan etkilerin azhidi
ve pratik kullanimi nedeniyle hastalarda siklikla memnuniyet
saglayarak guvenle kullanilabilecek bir tedavi secenegidir.
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Omuz Agrisinin Nadir Bir Sebebi: Skapula Osteosarkomu

A Rare Cause of Shoulder Pain: Osteosarcoma of the Scapula

@ Kadir Giiler, ® Ayse Dicle Turhanoglu

Hatay Mustafa Kemal Universitesi Tayfur Ata Sékmen Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Hatay, Tdirkiye

Osteosarkom genellikle addlesan ve erken yetiskinlik déneminde gorilen ve siklikla uzun kemikleri tutan malign kemik timaoridir. Hastalar agri
ve sislik sikayetiyle doktora basvurmaktadir. Osteosarkomun radyografisinde korteks destriiksiyonu, giive yenidi tarzinda meddller lezyonlar ile
goraldr. Klinigimize omuz adrisi sikayetiyle basvuran ve cok nadir gériilen skapuler osteosarkom tanisi alan 31 yasindaki erkek hasta sunulmus
ve gorintlleme, muayene, anamnezin énemi literatiir esliginde vurgulanmistir.

Anahtar kelimeler: Skapula, osteosarkom, omuz agrisi

Abstract

Osteosarcoma is a malignant bone tumor usually seen in adolescent and early adulthood and often with long bones; patients complain of
pain and swelling. Plain radiography revealed cortex destruction and moth-eaten style medullary lesions. Reported herein is a 31-year-old male
patient with a history of scapular osteosarcoma who presented with a shoulder pain complaint. The importance of imaging, examination,

and anamnesis is emphasized in the light of the literature.
Keywords: Scapula, osteosarcoma, shoulder pain

Giris

Ostosarkom, mezenkimal hicrelerden kéken alan malign
hlcrelerin osteoid Uretimiyle karakterize, primer malign kemik
timaortdar (1). Bimodal dagiim gdstermektedir. Ge¢ addlesan
ve erken vyetiskin (0-24 yas) donem ilk pik yaptigi gruptur,
insidansi erkeklerde milyonda 4,3, kadinlarda milyonda 3,4'dur.
ikinci pik yaptigi grup ise 50 yas Ustl yetiskinlerdir, insidansi
erkeklerde milyonda 4, kadinlarda milyonda 3,1'dir. 25-59 yas
arasl insidansi erkeklerde milyonda 1,9, kadinlarda milyonda
1,36'dir. Erkeklerde daha fazla gérilmekle beraber, kadinlarda
insidansi daha erken yaslarda pik yapmaktadir (2).

Osteosarkom siklikla lokalize agri ve sislige neden olur. Agri
baslangicta aktivite bagimli olarak artsa da zaman gegtikce
agr surekli olup palpasyonla siddetlenir. Agri, timorln periost
irritasyonu ile siddetlenmektedir (3). Genellikle distal femur,
proksimal tibia ve proksimal humerus gibi uzun kemiklerde
gorilirken, nadiren kisa kemikleri (ilium, klavikula, sakrum,
skapula, klavikula) de tutmaktadir (4).

Fiziksel tip ve rehabilitasyon (FTR) polikliniklerine omuz agrisi
sikayetiyle hastalar ¢ok sik basvuru yapmaktadir. Bu hastalarda
siklikla rotator manson lezyonlari, adeziv kapsulit, bursit,

tendinit gibi patolojiler tespit edilmektedir. Maligniteler nadir
olarak gérilmekte ve ayirici tanida ¢ok sik dusinilmemektedir.
Biz bu olgu sunumuyla nadir gérilen omuz malignitelerine ve
anamnez, fizik muayenenin yaninda gorlntilemenin 6nemine
dikkat cekmeyi hedefledik.

Olgu Sunumu

Otuz bir yasinda, yedi aydir sag omuz agrisi olan, erkek hasta
Hatay Mustafa Kemal Universitesi FTR Poliklinigi'ne basvurdu.
Yedi ay Once omuz seviyesi Ustlindeki isleri yapmakla ve
aktiviteyle artis gosteren agr sikayetiyle baska bir merkeze
basvurmus, gortntileme yapilmadan, omzunda sikisma
oldugu sOylenerek asemetasin 60 mg 2x1 regete edilmis ve
doksan derece Ustl omuz elevasyonu gerektiren aktiviteler
yapmasi bir stire kisitlanmis. Gegici bir stire agrilarinin azaldigin,
tamamen ge¢medigini fakat bir aydir agrisinin siddetlenerek
strekli hale geldigini ve 0&zellikle agri nedeniyle geceleri
uykudan uyandigini ifade etti. Ozgecmisinde 10 paket/yil
sigara OykUsu disinda herhangi bir 6zellik saptanmadi. Yapilan
muayenesinde omuz eklem hareket agikliklari (EHA) tamdi,
fakat abdiksiyonda 100 derece sonrasinda agr tarifliyordu.
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Palpasyonla infraspinatus kas Uzerinde ve spina skalpulada
agrisi oldugu saptandi. Agdrili ark, Speed testi negatif,
Hawkins, Neer testleri pozitifti. Yapilan kan tetkiklerinde
hemoglobin: 16,3 g/dL, beyaz kan hicresi: 11,52 x103/
uL, Creaktif protein: 5,65 mg/L, sedimentasyon: 4 mm/h,
alanin aminotransferaz: 20 U/L, kreatinin: 0,85 mg/dL idi.
Anteroposterior (AP) omuz grafisinde sag skapulada glenoid
kavitenin sliperiorunda, dizgln sinirl yaklasik T cm x 1,5 cm
boyutlarinda radyollsen bir gorliintl tespit edildi (Sekil 1).
Hastanin muayene bulgulari, gece agrilari ve X-isininda tespit
edilen lezyonu nedeniyle kontrastli skapula manyetik rezonans
gorintlleme (MRG) istendi. Skapula MRG'de yumusak doku
komponenti iceren heterojen kontrastlanmasi izlenen yaklasik
18x28 mm boyutunda malign gértinim ozelliklerinde kitlesel
lezyon izlendi (Sekil 2). Hasta biyopsi acisindan ortopedi
bélimine yonlendirildi. Yapilan biyopsi sonucu osteosarkom
ile uyumlu bulundu. Onkolojiye yénlendirilen hastaya cerrahi
oncesi kemoterapi uygulandi. Ortopedi tarafindan humerus
proksimal ve skapula rezeksiyonu yapilarak protez yerlestirildi.
Operasyon sonrasl kemoterapisi tamamlanan hastanin kontrol
muayenesinde, omuz elevasyonu kisitliydi. Hasta rehabilitasyon
programina alindi.

Tartisma

Bizim olgumuzun sikayetleri, FTR polikliniklerine omuz
agrisi nedeniyle basvuran geng¢ hastalarin sikayetlerine cok
benzemektedir. Bu olgu sunumuyla omuz adrilarinda, ayrici
tanida malignitelerin yerine ve 6zellikle cok nadir gériilen skapula
osteosarkomuna dikkat ¢ekilmesi hedeflendi.

Omuz agrsi toplumda sik gorllen ve is glict kaybina sebep
olan, I6komotor sistem sikayetleri arasinda yer almaktadir. Omuz
agrilan kas iskelet sistemi agrilarinin %16'sini olusturmaktadir.

Sekil 1. Anteroposterior omuz grafisinde sag skapulada glenoid
kavitenin superiorunda, dizgin sinirl yaklask 1 cm x 1,5 cm
boyutlarinda radyollsen bir gorintd (siyah oklar)

Omuz agrisinin insidansi cesitli calismalarla binde 6,6-25 olarak
belirtilmistir (5).

Non-travmatik omuz agrilarinin etiyolojisinde, eklem, kemik, kas,
tendon, vaskdler ve ndral yapilarin patolojileri yaninda siklikla
boyun, sirt, Ust ekstremite ve organ patolojilerine sekonder
olusan yansiyan agrilar da yer almaktadir. iki haftadan kisa stiren
agrilar akut agrilar olarak degerlendirilirken, 6 aydan uzun stiren
omuz adrilari kronik omuz agrisi olarak degderlendirilmektedir.
Siklikla rotator manson lezyonlar, adeziv kapsulit ve omuz
eklemlerindeki osteoartritler kronik omuz adrisi  nedenleri
arasinda sayllmaktadir (6). Geng¢ hastalarda agdrinin sebebi
siklikla travma ve sportif faaliyetlerken, kirk yas Ustl hastalarda
subakromiyal sikisma sendromu, rotator kilif zedelenmeleri,
adeziv kapsdlit, osteoartrit gibi nedenlerdir (5).

Omuz agrilarina yaklasimda anamnez ve fizik muayene 6nemli
yer tutmaktadir. Oykii sorasinda travma &yksU, agrinin pozisyon
ve hareketle iliskisi, gece agrisi, sistemik sikayetler veya hastaliklar
mutlaka sorgulanmalidir (7). Ozellikle uykuyu bozan gece
agnisi mutlaka sorgulanmali ve fizik muayenede inspeksiyon,
palpasyon, EHA ve provakatif testler degerlendirilmelidir.
Gorunttleme olarak 6ncelikle diz grafi tercih edilmelidir. Diz
grafiler kemik ve kemik-eklem iliskisini gériintilemede faydalidir.
Akut omuz agrilarinda fraktlr ve dislokasyonlari, kronik agrilarda
ise osteoartrit, osteofit, os akromiyale, subakromiyal sikisma gibi
durumlari goriintiilemede siklikla kullanilmaktadir (8). Yumusak
dokulari goériintilemede duz grafiler yetersiz kalmaktadir.
Yumusak doku goériintilenmesi icin genellikle ultrason ve MRG
teknikleri kullaniimaktadir. Kemik patolojileri ve cerrahi ¢ncesi
degerlendirme icin bilgisayarli tomografiden faydalaniimaktadir
(9).

Bizim hastamiz yaklask 7 ay 6nce baska bir merkezde
impingement sendromu  tanisiyla tedavi edilmisti. Hastanin

Sekil 2. Skapula manyetik rezonans gorlntilemede yumusak doku
komponenti iceren heterojen kontrastlanmasi izlenen yaklasik 18x28
mm boyutunda malign gorinim 6zelliklerinde kitlesel lezyon (beyaz
oklar)
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verilen bu tedaviyle omuz agrisi gecmemis, biraz azalmisti ve
sonrasinda tekrar hekimine basvurmamisti. O tarihte herhangi bir
goruntileme yapilmamisti. Bize basvurdugunda yedi aydir omuz
agrisi vardi ve kronik omuz agrisi olarak degerlendirildi. Hastanin
fizik muayenesinde, omuz EHA agrili, kisitli ve palpasyonla skapula
posteriorunda agrisi mevcuttu. Hastaya AP omuz grafisi istendi.
Omuz radyografisinde sag skapulada glenoid slperiorunda,
dizgln sinirli yaklasik 1 cm x 1,5 cm boyutlarinda radyollsen
alan tespit edildi (Sekil 1).

Osteosarkom hastalarinin tani almasindaki gecikme, muhtemelen
agrilarin atipik olmasi ve hareket ile artis gostermesiyle ile
iliskilidir. Osteosarkomlu hastalarda tani gecikme suresi 4 ay
olup bu hastada 7 ay sureli gecikme oldu. Osteosarkom siklikla
uzun kemikleri tutar. Ktk kemikleri cok nadiren tutmaktadir.
Geng hastalarda omuz agrilarinda éncelikle spor yaralanmalari,
tendinopati, rotator manson lezyonu ve bursitler 6n planda
distnulse de ayiricitanisinda osteosarkom ve malignite olabilecedi
her zaman akilda tutulmalidir. Burada 6nemli olan uykuyu bélen
gece agrisinin sorgulanmasidir ki bu bizim hastamizda mevcuttu.
Osteosarkom agrilari baslangicta hareketle artan ve mekanik
karakterde gorullrken, klinik tablo zamanla oturur. Agri kitlenin
periostu irrite etmesi ve kortekse penetrasyonu ile siddetlenir
(3). Hastamizin yasi ve semptomlari baslangicta malignite telkin
etmediginden gdrintileme yapilmamis. Hastayr sorgularken
glindliz de devam eden, gece agrisinin yani sira muayenemizde
palpasyonla skapula Uzerinde siddetli agrisi oldugundan dolayi
ayiricl tanida malignite distnulda.

Skapula osteosarkomu ¢ok nadir gériilmektedir. Literatlrde olgu
sunumu seklinde yayinlar mevcuttur (10). Yapilan calismalarla
skapula maligniteleri arasinda en sik osteokondromun, en
az siklikta osteosarkomun gorildigi saptanmistir.  Skapula
tlmorlerinde ilerleyen yasla beraber malignite oraninin arttigi
tespit edilmistir (11). Bu hastalarda erken tani ve tedavi nem
arz etmektedir. Omuz adrisiyla basvuran hastalarda, uykuyu
bolen gece adrisi sikayeti ve palpasyonla skapulada agri
varsa tendinopatileri telkin etse bile kemik kitleleri agisindan
goruntileme yapiimalidir.

Etik

Hasta Onay:: bilgilerinin ~ ve
yayinlanabilmesi icin onam formu alinmistir.

Hastanin goruntulerinin
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Kronik Hemodiyaliz Hastasinda Kas Iskelet ve Periferik Sinir Sistemi
Tutulumu: Olgu Sunumu ve Literatiiriin Gozden Gegirilmesi

Musculoskeletal and Peripheral Nervous System Involvement in a Patient Undergoing
Chronic Hemodlalysis: A Case Report and Literature Review

@ Zeynep Tuba Bahtiyarca, ® Fatma Aytiil Cakcr*

Kirikkale Yiiksek lhtisas Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinidi, Kirikkale, Tiirkiye
*Lésante Cocuk ve Yetiskin Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi, Ankara, Tirkiye

Kronik bobrek yetmezliginde gorilen kas iskelet sistemi bulgulari, renal osteodistrofi yerine artik kronik bobrek hastaligi-kemik ve mineral
bozuklugu semsiye terimi altinda tarif edilen kompleks kemik metabolizmasi degisikliklerinin yani sira renal replasman tedavisine iliskin
iyatrojenik stireclerden kaynaklanmaktadir. Ozellikle uzun siire hemodiyalize giren son dénem bobrek yetmezligi olan hastalarda kas iskelet
ve periferik sinir sistemi tutulumu yaygindir. Bu olgu sunumunda renal osteodistrofi, diyaliz amiloidozu, osteoporoz ve Gremik néropati tanisi

konulan bir kronik hemodiyaliz hastasi sunulmustur.

Anahtar kelimeler: Kronik bébrek yetmezligi, renal osteodistrofi, diyaliz amiloidozu, Gremik néropati

Abstract

Musculoskeletal system manifestations in chronic renal insufficiency are caused by complex bone metabolism alterations, which is now
described under the umbrella term of chronic kidney disease mineral- and bone-related disorder instead of renal osteodystrophy, and
iatrogenic processes related to renal replacement treatment. Musculoskeletal and peripheral nervous system involvement is common,
especially in patients with end-stage renal failure who undergo hemodialysis for a long time. This case report presents a patient who is
undergoing chronic hemodialysis and is diagnosed with renal osteodystrophy, dialysis amyloidosis, osteoporosis, and uremic neuropathy.
Keywords: Chronic renal disease, renal osteodystrophy, dialysis amiloidosis, uremic neuropathy

Giris

Kronik bobrek yetmezligi (KBY) diinya genelinde nifusun
%8-16'sini etkileyen 6nemli bir halk saghgr problemidir (1).
Turk Nefroloji Dernegdi tarafindan vyapilan Kronik Bobrek
Hastaligi Prevalansi (CREDIT) calismasina gore Ulkemizde
eriskin  popllasyonda KBY prevalansi %15,7 bulunmustur
(2). Son doénem bdbrek yetmezligi gelisen hastalarin %78,8'i
hemodiyalize, %7,2'si periton diyalizine girmekte, %13,9'una ise
renal transplantasyon yapilmaktadir. Hemodiyaliz tim diinyada
oldugu gibi tlkemizde de en sik tercih edilen renal replasman
tedavi (RRT) yontemidir (3). Dlzenli hemodiyaliz KBY'li hastalar
icin hayat kurtarici olmakla birlikte uzun sire uygulanmasi bazi
ciddi ve ilerleyici kas iskelet sistemi komplikasyonlarina neden
olmaktadir (4). Hastalarda renal osteodistrofi olarak adlandirilan
renal kemik hastaligina bagli degisikliklerin yani sira ayrica RRT'ye
bagl alliminyum toksisitesi, sekonder amiloidoz, destriktif
spondiloartropati, eroziv artropati, karpal tinel sendromu (KTS),

tendon rliptird, osteonekroz ve septik artrit gibi komplikasyonlar
da gorilmektedir (5). Biz bu olgu sunumunda 25 vyildir
hemodiyalize giren, renal osteodistrofi, diyaliz amiloidozu,
osteoporoz ve tUremik polindropati saptanan bir hastay literatlr

bilgileri isiginda sunmayi planladik.

Olgu Sunumu

Elli iki yasinda erkek hasta bacaklarda kuwvetsizlik ve ydrime
glcligu sikayeti ile poliklinigimize basvurdu. Ozgecmisinde,
polikistik bobrek hastaligina bagh KBY gelisen hasta 25 yildir
haftada 3 glin hemodiyalize giriyordu. Bir yil dnce mindr travma
sonrasl sag femur boyun kingi gelisen hastaya kalca artroplastisi
yapilmisti. Oykistinden 4 aydir belinden sol bacagina yayilan agr,
sol bacakta uyusukluk sikayeti oldugu 6grenilen hasta 1 ay 6nce
de lomber disk hernisi nedeniyle opere edilmisti. Postoperatif
hastanin bel agrisi gerilemis ancak bacaklarinda gli¢stizlik artarak
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devam etmisti. Beraberinde gaita inkontinansi da gelismisti. On
bes yil 6nce KTS nedeniyle sag elinden opere edilen hastanin
her iki elinde uyusma sikayeti mevcuttu. Son 1 yildir solda daha
belirgin olmak Uzere her iki el eklemlerinde hareket kisitlhig
vardi. Hasta kiyafetlerini giyip cikarma, digme ilikleme gibi
aktivitelerde zorluk yasadigini belirtiyordu. Sol omzunda siddetli
agr ve hareket kisithhigr mevcuttu. Her iki ayak tabanlarinda
yanma sikayeti vardi. Hastanin fizik muayenesinde deri rengi
Gremik, konjonktivalari soluktu. Solunum sistemi muayenesinde
sol bazalde ince raller duyuldu. Periferik nabizlari zayifti. Batin
hafif distandi, barsak sesleri dogaldi. Gaita inkontinansi vardi.
Sol el bilek seviyesinde radiosefalik arteriovendz fistll vardi.
Lokomotor sistem muayenesinde, servikal omurga eklem hareket
acikhdr (EHA) tim yonlere minimal limitliydi. Lomber boélgede
insizyon skari vardi. Siyatik germe testleri negatifti. Sol omuz
palpasyonunda krepitasyon alinan hastanin sol omuz EHAlari
agrili ve tim yonlere 1/3 limitliydi. Her iki dirsekte 5 derecelik
fleksiyon kontraktiirG mevcuttu. Her iki elde tenar ve hipotenar
atrofi gorlldiu. Her iki el parmaklarinda &zellikle proksimal
interfalangeal eklemlerde fleksiyon kontraktirleri mevcuttu (Sekil
1). Sag kalca posterolateralinde 10 cm'lik insizyon skari mevcuttu.
Sol kalca i¢ rotasyonu 2/3 limitli ve agriliydi. Nérolojik muayenede
her iki alt ekstremitede hipoestezi mevcuttu. Semmes Weinstein
monofilaman testi alt ekstremitelerde 3,61 (azalmis hafif
dokunma duyusu) olarak degerlendirildi. iki nokta diskriminasyonu
ve propriosepsiyonu bozuktu. Anal duyu normaldi. Kas gici
sag alt ekstremite proksimalinde 3/5, solda 2/5, her iki alt
ekstremite distalinde 2/5 idi. Hastanin 4 ekstremitesinde
derin tendon refleksleri (DTR) alinamadi. Taban deri refleksi
bilateral indiferantti. Anal refleks ve istemli anal kontraksiyon
yoktu. Hasta tekerlekli sandalye ile ambule oluyordu. Hastanin
laboratuvar bulgulari Tablo 1'de 6zetlenmistir. Hastanin sol omuz
grafisinde eroziv artropati, subkondral kistler gorildi (Sekil 2).
Her iki el grafisinde karpal kemiklerde periartikiiler amiloide
bagl oldugu dustnulen kistik lezyonlar, vaskler yapilarda yaygin
kalsifikasyonlar gorldu (Sekil 3). Sol diz grafisinde de subkondral
ve periartikiler amiloide bagl oldugu dustindlen kistik lezyonlar
goruldi (Sekil 4). Hastanin kemik mineral dansitometrisinde

(KMD) femur boynu T-skoru: -2,6, L1-L4 T-skoru: -1,9 idi. Her iki
ayak tabanlarinda yanma sikayeti ve duyu kusuru olan hastaya
cekilen elektrondromiyografide (ENMG) alt ekstremitelerde
belirgin adir sensorimotor polinéropati [liremik néropati (UN)]
ile uyumlu bulgular elde edildi (Tablo 2,3). Sempatik deri yaniti
alinamadi. Gecirdigi bel cerrahisi ve UN'ye bagl olarak yiriime
bozuklugu gelistigi dlslndlen hasta rehabilitasyon programina
alindi.  Rehabilitasyon programi alt ekstremitelere terapotik
elektrik stimtlasyonu, EHA egzersizleri, gliclendirme egzersizleri,
ambulasyon egitimi, robotik yurime, is ugrasi terapisi olarak
diizenlendi. Hasta 6 haftalik rehabilitasyon programi sonrasinda
rolator ile destekle kisa mesafe mobilize olmaya basladi. Daha
once mindr travma ile kirik 6ykisi olan hasta renal osteodistrofi-
adinamik kemik hastaligi ve osteoporoz agisindan, nefroloji
ve endokrinolojiye konstilte edildi. lyatrojenik hipoparatiroidi
gelistigi duslinllen hastanin uzun stredir kullandid kalsiyum (Ca)
iceren fosfat baglayicisi kesildi. Osteoporoz tedavisinin takipte
kontrol paratiroid hormon (PTH) degerlerine gére diizenlenmesi
planlandi.

Tartisma

Tani ve tedavi yontemlerinin ilerlemesiyle birlikte KBY hastalarinin
yasam sureleri uzamakta ancak gesitli komplikasyonlarin
gorilme sikhdr artmaktadir. Bu hastalarda yasami zorlastiran en
onemli komplikasyonlardan biri renal osteodistrofidir (6). Ayrica
uzun slre hemodiyalize giren hastalarda sinoviyal, artikiler ve
periartrikiler dokularda biriken amiloidoza bagl olarak da kas
iskelet sistemi problemleri olusmaktadir (4,7).

Renal osteodistrofi, renal yetmezlikte gorllen kompleks
metabolik kemik hastaligidir (8). 2005 yilinda Bébrek Hastaliklari:
Kiresel Sonuclarin lyilestirilmesi renal osteodistrofi yerine daha
kapsamli “Kronik Bobrek Hastaligi-Kemik Mineral Bozukluklari”
(KBH-KMB)  teriminin  kullaniimasini énermistir  (9).  KBY'li
hastalarda kemikteki patolojik dedgisiklikler kalsitriol, Ca, fosfor
(P) ve PTH duzeyleri ile iliskilidir. Renal parankim kaybina bagli
olarak kalsitriol sentezi azalir. Glomertler filtrasyonun azalmasi
ile serum P dizeylerinde artis gorlur. Hiperfosfatemi, serumda

Sekil 1. Proksimal interfalangeal eklemlerde belirgin fleksiyon kontraktlrd, tenar ve hipotenar atrofi
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iyonize Ca'yr duUsurir. Ayni zamanda kalsitriol dUzeylerinin

dismesi ile intestinal Ca emilimi de azalirr. Hipokalsemi PTH

salinimini stimile eder. Ayrica kalsitriol seviyesinin azalmasiyla

Sekil 2. Sol glenohumeral eklemde destriktif artropati ve subkondral

radyollsen kistler (siyah oklar)

birlikte kalsitrioliin PTH Uzerindeki inhibisyonu ortadan kalkar ve

sekonder hiperparatiroidizm gelisir. KBY'de PTH'nin yiikselmesine

yol acan baska bircok faktdr daha vardir ve mineral kemik

hastaliginin temelinde yatan en dnemli patofizyolojik faktor de

sekonder hiperparatiroidizmdir (10).

Sekil 3. Karpal kemiklerde (sag skafoid, lunat, trikuetrum) amiloide
bagl oldugu duistnilen kistik lezyonlar (siyah oklar), her iki elde

vaskdler kalsifikasyonlar (beyaz oklar)

Tablo 1. Hastanin laboratuvar degerleri

AKS (mg/dL) 76 (74-106) Ca (mg/dL) 8,23 (8,8-10,6)
BUN (mg/dL) 112 (17-43) Duzeltilmis Ca 9,05
Kreatinin (mg/dL) 6,35 (0,67-1,17) Magnezyum (mg/dL) 2,75 (1,8-2,6)
Na (mEq/L) 141 (136-146) Parathormon (pg/mL) 35,9 (15-65)
K (mEg/L) 4,33 (3,55,1) 25(OH)D, (ng/mL) 17,53 (20-40)
Total protein (g/dL) 6,11 (6,6-8,3) Fosfor (mg/dL) 3,28 (2,54,5)
Albtimin (g/dL) 2,97 (3,5-5,2) Kolesterol (mg/dL) 125 (0-200)
AST (U/L) 11 (0-50) HDL (mg/dL) 31 (40-60)
ALT (U/L) 8 (0-50) LDL (mg/dL) 77 (0-129)
GGT (U/L) 57 (0-65) Urik asit (mg/dL) 6,29 (3,5-7,2)
ALP (U/L) 81 (20-140) CK (U/L) 54 (10-120)
HbA1C (%) 5(4,76,2) Osteokalsin (ng/mL) 11 (2-12)
Hemoglobin (g/dL) 9.0 (14-18)

Hematokrit (%) 28,2 (42-52)

Trombosit (10%/L) 149.000 (130.000-400.00)
Beyaz kiire (10%/L) 6.100 (4.000-10.000)
Demir (ug/dL) 28 (70-180)

DeBK (ug/dL) 195 (155-355)

Ferritin (ng/mL) 154 (30-400)

TSH (ulU/mL)

1,93 (0,27-4,2)

Vitamin B12 (pg/mL)

207 (191-663)

Sedimentasyon (mm/saat)

27 (0-20)

CRP (mg/L)

37,9 (0-8)

AKS: Aclik kan sekeri, BUN: Kan Ure azotu, Na: Sodyum, K: Potasyum, AST: Aspartat aminotransferaz, ALT: Alanin aminotransferaz, GGT: Gama glutamil transferaz, ALP:
Alkalen fosfataz, HbATc: Hemoglobin alc, Ca: Kalsiyum, 25(OH)D,: 25 hidroksivitamin D,, HDL: Yiiksek yogunluklu lipoprotein, LDL: Dstik yogunluklu lipoprotein, CK:
Kreatin kinaz, TSH: Tiroid stimilan hormon, CRP: C-reaktif protein, DeBK: Demir baglama kapasitesi
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Sekil 4. Tibial platoda ve femur medial kondilde sklerotik kenarli
radyollsen kistik lezyonlar (siyah oklar)

Tablo 2. Sinir iletim calismasi

Duyu sinir Latans (ms) | Amp (2-4uV) | Hiz (m/s)
Sag median Yanit yok
Sag ulnar Yanit yok
Bilateral sural Yanit yok

Motor sinir Latans (ms) ‘ Amp (2-4uV) ‘ Hiz (m/s)
Sag median-APB

1. El bilegi 3,65 0,7 -
2. Dirsek 11,72 - 33
Sag ulnar-ADM

1. El bilegi 2,81 0,3 -
2. Dirsek 3,54 0,2 38
3. Ust kol 9,48 0,2 34
Sag peroneal-EDB | Yanit yok

Sol peroneal-EDB | Yanit yok

Sag tibial-AH Yanit yok

Sol tibial-AH Yanit yok

Amp: Amplittid, APB: Abduktor pollisis brevis, ADM: Adduktor digiti minimi, EDB:
Ektensor digitorum brevis, AH: Abduktér hallusis

KBH-KMB icindeki lezyonlarin spektrumu, PTH dlzeyine
gore, ylksek kemik donglli osteitis fibrosa sistika ve
hiperparatiroidiznden, adinamik kemik hastaligi, osteoporoz
ve osteomalazi gibi distk kemik dongull durumlarina kadar
dedisir. Renal kemik hastaliginin tanisi ve her bir alt tipinin
siniflandirilmasi icin altin standart kemik biyopsisidir. Ancak
kemik biyopsisi maliyetli ve invaziv bir islem oldugu icin bazi
klinik durumlar ve spesifik endikasyonlarda uygulanmaktadir.
Kemik doénglslinin izlenmesi igcin pratikte basta serum
PTH dizeyi olmak Uzere alkalen fosfataz (ALP), kemige
6zgl ALR serum Ca ve P duzeyleri kullanilmaktadir (11).
PTH seviyesindeki artis, sekonder hiperparatiroidizmin
gelisimine isaret ederken sonrasindaki bir disUs iyatrojenik
asir baskilama ve adinamik kemik anlamina gelebilir (12).
Renal yetmezlikli hastalarda PTH seviyesinin 150-300 pg/mL
arasinda tutulmasi 6nerilmektedir. Bu hastalarda 150 pg/
mL alti degerler hipoparatiroidi, 300 pg/mL Ustl degerler ise
hiperparatiroidi kabul edilmektedir (9). Bizim hastamizin PTH
degeri 35,9 pg/mL idi. Hastada uzun sireli Ca asetat iceren
fosfat baglayici kullanimina bagl iyatrojenik hipoparatiroidi
gelismisti.

KBH-KMB, vyillarca asemptomatik kalabilmektedir. Belirti ve
semptomlar arasinda kemik ve eklem agrilari, kas agrilari, kas
gulcstzligu, miyopati, eklem sertligi, kiriklar, kasinti, deri,
yumusak doku ve vaskdiler yapilarda kalsifikasyonlar yer alir
(9,13). Tanida temel olarak laboratuvar testleri kullaniimakla
beraber, hastaligin bilesenlerini degderlendirmede goérintileme
yontemlerinden de yararlanilmaktadir (9). KBH-KMB'de gorilen
en vyaygin radyolojik bulgular sekonder hiperparatiroidizm
(kemik rezorpsiyonu, periosteal reaksiyon ve brown timédrler),
osteoporoz, osteoskleroz, osteomalazi, yumusak doku ve
vaskiler kalsifikasyonlardir. ~ Sekonder  hiperparatiroidizme
bagll artan osteoklastik aktivitenin sonucu olarak kemik
rezorpsiyonlari siktir. Radyografik olarak en sik el parmaklarinda
orta falankslarin radyal yizlerinde kortikal dizensizlikler seklinde
gorlldr. Yumusak doku kalsifikasyonlari ekstraselltler sivida Ca
P GriinG (CaxP) 75 mg/dL'nin Gzerinde oldugunda sik gordlir.
Kalsifikasyonlar okiler dokularda, arterlerde, subkitan ve
periartikiller yumusak dokularda ve visserada gorulur. Yayginhig
hemodiyaliz suresi ile iliskilidir (12). Bizim olgumuz da 25 yildir
hemodiyalize girmekteydi ve &zellikle 6n kol ve el biledinde

Tablo 3. igne EMG bulgular

Spontan aktivite MUAP Tam kasi

GA | Fib PKD YF Amp | Siire Pol Paterni
Sol tib. ant. N 2+ 2+ - - N N N Aktivite yok
Sol gastroc (med.) N 2+ 2+ - - N N N ileri seyrelme
Sol gluteus med. N - - - - N N N Seyrelme
Sol gluteus maks. N - - - - N N N Seyrelme
Sag gluteus maks. N - - - - N N N ileri seyrelme
Sag tib. ant. N - - - - N N N ileri seyrelme
MUAP: Motor iinite aksiyon potansiyeli, GA: Giris aktivitesi, Fib: Fibrilasyon, PKD: Pozitif keskin dalga, Fas: Fasikiilasyon, YF: Yiksek frekans, Amp: Amplitiid, Pol: Polifazi,
tib. ant.: Tibialis anterior, Med : Medius, Maks: Maksimus, N: Normal, EMG: Elektromiyografi
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belirgin olmak Uzere tim vicutta yaygin vaskuler kalsifikasyonlar
mevcuttu.

KBY'li hastalarda kronik metabolik asidoz, azotemi,
hiperparatiroidi, steroid kullanimi, D vitamini dtstkligi ve kotl
nutrisyon osteopeniye neden olmaktadir. KBY'li hastalarin %0-
83'linde radyografik kortikal incelme ile osteopeni gériilmektedir.
Kemik yapisindaki glicstizlige bagli olarak hastalarda spontan ya
da mindr travma ile tetiklenen frakturler gorulebilmektedir (5,12).
Normal populasyona gore diyaliz hastalarinda spontan fraktur
riski 3-4 kat, fraktUr rélatif riski ise diyalizin her 10 senesi icin 6,4
kat artar (14). Femur boynu basta olmak Uzere kot ve vertebra
gibi stirekli veya agir strese maruz kalan bolgelerde kiriklar géralar
(15). Kemik yogunlugu, dual enerjili X-isini absorbsiyometrisi ya
da kantitatif bilgisayarli tomografi ile &lculebilin. KBH-KMH'de
rutin kemik mineral yogunlugu (KMY) 6lcimU 6nerilmemektedir
(5). CuUnki KMY genel populasyondaki gibi kirik riskini
ongordlirmemektedir. KBY evre 3'e kadar hastalarda osteporoz
varligindan soz edilirken, bu durum daha ileri evrelerde “dustk
KMY" olarak adlandiriimalidir (16). Bizim hastamizda da mindr
travma sonrasi femur fraktlrd 6ykist mevcut oldugu icin KMD
bakilarak, disik KMY oldugu gérilmdsti. Hastanin iyatrojenik
hipoparatiroidi tablosu oldugu icin kullandidi Ca asetat igeren
fosfat baglayicisi kesilmis, osteoporoz tedavisinin takipte kontrol
PTH degerlerine gore yapilmasi planlanmisti.

Diyaliz amiloidozu uzun siire hemodiyalize ya da periton
diyalizine giren hastalarda gorilen énemli bir komplikasyondur.
insidansi tam olarak bilinmemekle birlikte Amerika Birlesik
Devletleri'nde yapilan son calismalarda 15 yildan uzun sire
diyalize girenlerde gériilme insidansinin %95 ve lzerinde oldugu
gosterilmistir (7). Diyaliz amiloidozu agirlikli olarak osteoartikdler
sistemi tutar ve klinik olarak eroziv osteoartropatiler,
destriktif spondiloartropatiler, KTS ile kendini g&sterir (5).
KTS, hemodiyalize giren KBY'li hastalarin %6-31'inde gorulur
(17). KTS, ayni zamanda diyaliz amiloidozunun en sik gdrilen
klinik bulgusudur. Bardin ve ark.'nin (18) yapmis oldugu bir
calismada, KTS cerrahisi yapilan hemodiyalize giren hastalarin
%70'inde amiloid birikimi saptanmisti.  Amiloidozun kemik
lezyonlar, meddller veya kortikal kemik icinde, genellikle
sklerotik sinirli kortikal yikima neden olabilen degisik buyuklikte
kistlerdir. Siklikla skafoid, lunat, kapitat gibi karpal kemiklerde
ve falankslarda gorulir. Bu kistler hemodiyaliz stireci uzadik¢a
buyuyebilmektedir (12). Kesin tani biyopsi ile konulmakla birlikte
radyolojik olarak kemik kistlerinin gorilmesi tani agisindan
oldukca anlamlidir. Kurer ve ark.'nin (4) yapmis oldugu bir
calismada renal amiloidozlu hastalarda en sik semptomun eklem
agrisi ve tutuklugu oldugu, bu belirtilerin en sik omuz ekleminde
goruldigu tespit edilmistir. Amiloid birikimi fleksor tendonlarda
oldugunda parmaklar ekstansiyona getirildiginde avug icerisinde
tendonlar belirginleserek patognomonik “gitar teli” gdrdnimi
olusturur (7). Klinik tablo ilerleyecek olursa irreversibl fleksiyon
kontrakturleri gelisebilir. Hemodiyaliz iliskili eroziv artropati,
osteoartrit ya da romatoid artriti taklit edebilir. Radyolojik olarak
eklem araliginda daralma, marjinal ya da santral erozyonlar
ve subkondral skleroz goérullr (19). Diger kas iskelet sistemi

tutulumlari ise aliminyum birikimi, tendon ripturleri, kristal
birikimi, enfeksiyonlar ve avaskuler nekrozdur. Bu degisikliklerin
gorilme sikligi da hemodiyalize girme stiresi uzadikga artmaktadir
(12). Bizim hastamizda amiloidoz biyopsi ile gdsterilememisti.
Ancak hastada amiloidozu dusundiren pek cok klinik ve
radyolojik bulgu mevcuttu. Hastada KTS, eroziv glenohumeral
artropati, el parmaklarinda fleksor tendon kontraktdrleri, karpal
kemiklerde, omuz ve diz ekleminde periartikiler ve subkondral
amiloide bagl oldugu distntlen kistik lezyonlar mevcuttu.

UN, son dénem bdbrek yetmezligi olan hastalarda sik gérilen
tipik olarak alt ekstremiteleri etkileyen, aksonal hasar ve
sekonder fokal miyelin kaybina bagli gelisen distal simetrik bir
sensorimotor polindropatidir (20). Calismalar KBY'li hastalarda
UN prevalansinin %50-100 arasinda degistigini gdstermistir.
Erkeklerde kadinlara gére daha sik gorilmektedir. Oksidatif
stres nedeniyle olusan serbest radikal aktiviteye bagl Gremik
toksinlerin (guanidin bilesikleri, PTH ve miyositoitol) birikimi,
UN'ye yol acan motor, duyusal ve otonom sinir hasarina neden
olmaktadir. Hiperkalemive hiperfosfatemi, sinirlerin kronik Gremik
depolarizasyonuna neden olarak UN'nin gelisimine katkida
bulunur. Erken dénemde parestezi, yanma hissi, huzursuz bacak
sendromu, agri ve kramplar gérilirken ge¢ ddnemde glgsuzlik,
bozulmus DTR'leri, denge kaybi, uyusma ve alt ekstremitelerde
atrofiler gorilir (21). Tanida altin standart metot ENMG'dir.
Sinir iletim calismalarinda hiz normal degerlerin %50-60'ina
diser (20,21). UN'de sinir hasarini geri cevirebilecek ve sinir
fonksiyonunu iyilestirebilecek tedaviler diyaliz ve bébrek naklidir
(20). Renal transplantasyon, UN'nin progresyonunu durduran ve
semptomlari geriletebilen tek kesin tedavi yontemidir (22). Bizim
hastamizin alt ekstremitelerde belirgin parestetik sikayetleri ve
kas atrofisi mevcuttu. DTRleri alinamiyordu. Hastanin ylrime
bozuklugunun gecirdigi bel cerrahisi ile birlikte agir UN'ye bagl
gelistigi disunuldd.

KBY'li hastalarda kas iskelet ve periferik sinir sistemi tutulumlari
hastaligin kendisine ve uygulanan tedavilere bagl olarak sik
gorilmektedir. Hastalik suresi uzadikca gorilme sikigi artan
bu tutulumlar tek tek ya da bu olguda oldugu gibi birlikte
bulunabilmekte ve hastalarda ciddi dizabilitelere neden
olmaktadir. Hastalar bu yénden dikkatli takip edilmeli ve gerekli
durumlarda uygun rehabilitasyon programlarina alinmalidir.
Ayrica metabolik kemik hastaligi dnlem ve tedavisi ile kirik riski
azaltilarak yasam kalitesinin artirilabilecedi ve morbiditenin
azaltilabilecedi de unutulmamalidir.
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Servikal Vertebra Tutulumlu Diffiiz idiyopatik iskelet Hiperosteozisi:
Olgu Sunumu

Diffuse Idiopathic Skeletal Hyperostosis with Cervical Vertebra Involvement:
A Case Report

® Mehmet Arslan, ® Halil Ogiit, ® Hayal Giiler, ® Ayse Dicle Turhanoglu
Hatay Mustafa Kemal Universitesi Tayfur Ata Sékmen Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Hatay, Tdirkiye

Diffiz idiyopatik iskelet hiperosteozisi entezis ve eklem kapsUli gibi yumusak dokularda ossifikasyon ve kalsifikasyon ile karakterize,
enflamatuvar olmayan bir hastaliktir. Siklikla torakal vertebralari etkilemekle birlikte servikal vertebra tutulumu da goérilebilmektedir. Birbirini
takip eden dort vertebranin 6n ylzinde birlesme egilimindeki ossifikasyonlarin gdzlenmesiyle ve omurganin dejeneratif ve enflamatuvar
hastaliklarinin dislanmasiyla tani konmaktadir. Servikal vertebra tutulumunda adri, hareket kisithligi sik gézlenirken, disfaji, ses kisikligs,
horlama gibi semptomlar da olusturabilmektedir. Bu yazida boyun ve sirtta agri, hareketlerde kisitlilik ve kati gidalarda daha ¢ok olmak tzere
yutma guicligu olan 69 yasinda erkek hastanin sunulmasi amaclanmistir. Hastanin servikal gorlintilemesinde 6zofagusa basi yapan anterior
ossifikasyonlari ve miyelomalazi olusturmayan posterior ossifikasyonlari mevcuttu. Hastaya ilerleyici disfajisi agisindan cerrahi énerildi, ancak
hasta kabul etmedi. Hastaya agri, hareket kisithgi ve yutma gicligu agisindan uygulanan egzersiz ve yutma egitimi ile sikayetlerinde kismi
iyilesme elde edildi.

Anahtar kelimeler: Boyun agrisi, disfaji, Forestier hastalig

Abstract

Diffuse idiopathic skeletal hyperostosis is a non-inflammatory disease characterized by ossification and calcification in soft tissues, such as
enthesis and joint capsules. The thoracic vertebra is often affected; however, cervical vertebra involvement can also be seen. Diagnosis is
made by observing ossifications in the anterior surface of the four vertebrae and excluding spinal degenerative and inflammatory diseases.
Pain and movement limitation is frequently observed in cervical vertebra involvement, but symptoms, such as dysphagia, hoarseness, and
snoring, may also occur. This study aimed to present a 69-year-old male patient with pain in the neck and back, movement limitations,
and swallowing difficulties, mostly with solid foods. The cervical imaging of the patient revealed anterior ossifications that compress the
esophagus and posterior ossifications without myelomalacia. Surgery was recommended to the patient for his progressive dysphagia but was
refused. Partial improvement was achieved in the patient’s complaints with exercise and swallowing training in pain, movement limitation,
and swallowing difficulties.

Keywords: Neck pain, dysphagia, Forestier disease

Gil‘i§ hastalarda disfaji ve ses kisikligi semptomlara eslik edebilmektedir

2). B dab da agri, hareket kisithihg t Gelugu
Diffiz idiyopatik iskelet hiperosteozisi (diffuse idiopathic (2). Bu yazda boyunda agn, hareket kisithligi ve yutma glicltgd

skeletal hyperosteosis - DISH) omurgada dort veya fazla sayida
vertebrayr etkileyen non-enflamatuvar ossifikasyonla seyreden
bir hastaliktir. Siklikla 50 yas Uzeri erkekleri etkiler ve omurgada amaclanmistir.

ligament, tendon ve fasyada anormal kalsifikasyonla seyreder

(1). Omurgada daha cok torakolomber bdlgeyi etkilemekte 0|gu Sunumu

ve genellikle asemptomatik seyretmektedir. Semptomatik

kisilerde hareket kisithhigi, agn, radikilopati ve miyelopati Altmis dokuz yasinda erkek hasta yaklasik yedi yildir olan boyun
gorllebilmektedir. DISH servikal bolgede az gorilmekle birlikte agnisi ve hareket kisithigi sikayeti ile basvurdu. Hasta agrisinin

yakinmasiyla poliklinigimize gelen gérintileme ile DISH tanisi
konulan 69 yasinda bir hastanin literatlr esliginde sunulmasi
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daha ¢ok boynunda oldugunu, agir isler esnasinda ve soguk
havalarda artarak sirtina yayildigini ifade etti. Ayrica agrisina
sabahlari 20-30 dakika tutukluk sikayetinin eslik ettigini ve sicak
ile rahatlama oldugunu sdyledi. Boyundaki hareket kisitlligi yillar
icinde artarak ilerlemisti. Hastada ayrica son bir yilda kotllesen
kati gidalarla daha ¢ok olmak lzere yutma glcligu ve son iki
yilda belirginlesen ses kisikligi vardi. Bu iki sikayet icin cesitli
muayene ve degerlendirmeler yapildigini ve sonug alinamadigini
ifade etti. Hastanin kronik obstriktif akciger hastaligi vardi,
diabetes mellitus veya romatolojik hastaligi yoktu. Hastanin
sigara aliskanligi mevcut olup 50 paket/yil sigara iciyordu. Hasta
uzun yillar kaynakeilik yapmisti. Hastanin vicut kitle indeksi
21,2 kg/m? idi. Hasta son (¢ ayda 4 kilo kaybettigini ifade
etti. Hastanin yapilan laboratuvar testlerinde aclik kan sekeri,
kolesterol, Urik asit, insdlin, blyime hormonu, C-reaktif protein,
eritrosit sedimentasyon hizi degerleri normal sinirlardayd.
Hastanin servikal hareket acikliklari aktif ve pasif olarak fleksiyon
30°, ekstansiyon 20°, sag ve sol lateral fleksiyon 20°, sag ve sol
rotasyon 40° olup kisithydi. Hastanin nérolojik muayenesinde kol
ve bacaklarinda duyu kaybi saptanmadi. Ust ve alt ekstremitesinde
kas glici 5/5 ve derin tendon refleksleri normoaktifti. Ayrica
ekstremitelerde patolojik refleks saptanmadi. Hastanin boyun
agrisi vizliel analog skala (VAS) ile degerlendirildiginde 8 olarak
tespit edildi. Oksirik ve pnémoni dykisi yoktu. Hastanin én
arka ve lateral boyun grafisinde servikal vertebral kolonun 6niinde
anterior longitudinal ligaman (ALL) ossifikasyonu gdzlendi.
C3-5 duzeylerindeki osteofitlerin 6nlindeki hava sttununda
belirgin oranda basi vardi (Sekil 1). Lateral torakal grafisinde
vertebralarin 6n ylzinde kaba osteofitler mevcuttu (Sekil 2).
Hastanin cekilen sakroiliak eklem grafisinde patolojik gériinti
yoktu (Sekil 2). Servikal sagittal bilgisayarli tomografide (BT)
C3-T1 vertebra seviyesinde ALL'de en kalin yeri 15,1 mm olan
ossifikasyon mevcut olup larinksi sikistirmakta, Ust ¢zafagusa
basi yapmakta ve &zofagus girisini daraltmaktaydi (Sekil 3).
Ayrica hastanin servikal BT'sinde C4-7 vertebra seviyesinde
posterior longitudinal ligaman (PLL) ossifikasyonu da mevcuttu
(Sekil 3). Hastanin disfaji acisindan degerlendirmesinde Tirkge
gegerlilik ve guvenirligi gosterilmis olan Yeme Degerlendirme
Araci (Eating Assessment Tool-10 - EAT-10) Olcedi kullanildi ve
hastanin degeri 11 olarak kaydedildi. Hastaya ilerleyici disfajik
sikayetleri ve eslik eden ses kisikligi agisindan cerrahi onerildi,
hasta operasyonu kabul etmedi. Hastaya boyun adrisi icin
analjezik ve miyorelaksan tedavisi verildi. Hastanin servikal eklem
hareket agikligini artirmak icin ylzeyel ve derin isitici ile kontrolll
germe ve glclendirme egzersizleri uygulamasi planlandi. Hasta
hastaneye gelemeyecegini belirtmesi Uzerine ylzeyel isitici,
kontrolli germe ve glglendirme egzersizlerinden olusan ev
programi verildi. Boyun cevresi kaslari ve Ust ekstremite kaslarini
gl¢lendirmek icin daha ¢ok izometrik kuvvetlendirme olmak
Uzere aktif glclendirme egzersizleri baslandi. Hastaya diyet
modifikasyonlari yapilarak yutma rehabilitasyonu baslandi. Diyet
modifikasyonu agisindan vyari kati gidalardan olusan diyete
gecildi. Hastaya yemek sirasinda dik oturma ve yemek esnasinda
bas postlrl 6gretildi. Hastaya cene, dudak, dil ve farengeal

guclendirme egzersizlerini iceren agiz ve bodaz kaslarina
yonelik rehabilitasyona baslandi. Ses kisikligi acisindan sigarayi
birakmasi, akciger kapasitesini artirict ve solunum kaslarini
guclendirici egzersizler énerildi. Hastanin birinci ay kontrollinde
VAS degeri 2'ye gerilemis, EAT-10 degerlendirmesi 8 olarak
Olctimustir. Aktif ve pasif boyun hareket acikliklarinda net bir
dizelme gézlenmemistir.

Tartisma

DISH erkeklerde ve yasli poptlasyonda daha sik gérilen, entezis
ve eklem kapsili gibi yumusak dokularda ossifikasyon ve
kalsifikasyon ile karakterize, enflamatuvar olmayan bir hastaliktir
(3). DISH bazi hastalarda asemptomatik olabilirken, sirt ve
boyun agrisi, omurga hareketlerinde azalma, 6zofagus basinina
bagl disfaji, ses kisikligi ve PLL ossifikasyonuna bagli miyelopati
tablolari da klinikte g&zlenenebilmektedir (4). DISH omurgada
siklikla torakal vertebralari etkilemekte, servikal tutulum daha
nadir gdzlenmektedir. Bu hastanin servikal tutulumu daha belirgin
olmakla birlikte torakal vertebralarinda da DISH bulgularindan
abartill osteofitler gortldi. Omurgada DISH iliskili en yaygin
semptomlar sertlik, harekette azalma, omurga agrisi ve 6zofagus
sikismasindan kaynaklanan disfajidir (5). Servikal tutulumda
disfaji prevalansi %6-28 olarak bildirilmistir (6). Sundugumuz
bu hastada oldugu gibi disfaji kati gidalarda daha belirgindir

Sekil 1. Hastada lateral servikal grafide ALL'de akar tarzda
ossifikasyonlar gorlinmektedir
ALL: Anterior longitudinal ligaman
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Sekil 2. Lateral torakal grafide vertebralarin 6n yliziinde kaba ossifikasyonlar gdzlenmektedir. Anteroposterior pelvis grafisinde sakroiliak eklemde

patoloji gozlenmemektedir

Sekil 3. Hastada servikal sagittal bilgisayarli tomografide st
6zofagusu sikistiran ALL'de genis osteofitler ve PLL'de ossifikasyon
gorilmektedir

ALL: Anterior longitudinal ligaman, PLL: Posterior longitudinal ligaman

ve genellikle yabanci cisim hissi veya odinofaji eslik etmektedir.
Hatta agir durumlarda 6zofagusun komplet obstriksiyonuna
neden olabilir. Olgumuzda oldugu gibi siklikla C2, C3, C4 ve
C5 seviyesindeki buyutk ossifikasyonlar disfaji gelistirmektedir.
Semptom siddeti ile osteofit blylkligu arasinda iliski olmakla
birlikte direkt korelasyon gosterilememistir (7).

DISH tanisi igin kriterler Resnick ve Niwayama (8) tarafindan
tanimlanmistir. Bu kriterler; (a) birbirini takip eden en az doért
vertebra korpusunun anterolateral ylzeyi boyunca devam eden
ossifikasyon veya kalsifikasyonun olmasi; (b) intervertebral

disk yuksekliklerinin goreceli olarak korunmasi ve dejeneratif
degisikliklerin - olmamasi; (c) apofizyal eklem ankilozunun,
sakroiliak eklem erozyonu, sklerozu veya flizyonunun, vertebral
cisim marjinal sklerozunun olmamasidir. Tanida genellikle direkt
radyografiler yeterli iken, cevre yumusak dokulari ve diger
onemli yapilari degerlendirmek icin BT ve manyetik rezonans
gorintileme de yapilabilir. Resnick ve Niwayama (8) tarafindan
tanimlanan kriterler uzun vyillarda gelisecek ossifikasyonlara
ihtiyag duymasi, 6zellikle DISH yasli popiilasyonda gézlendiginden
eslik edebilecek vertebral osteoartritik degisiklikleri kapsamamasi
ve DISH'nin baslangic asamasinda olan yaygin ossifikasyon
gozlenmeyen hastalari kapsamamasi agisindan tanida sorunlar
olusturabilmektedir (9). Bu acidan c¢esitli klasifikasyon kriterleri
(periferik entezofitler veya erken DISH vb.) gelistiriimeye calisilsa
da net bir fikir birligi yoktur ve Resnick ve Niwayama'nin (8)
tanimladidi kriterler en yaygin kullanilan kriterlerdir (10).

DISH gelisiminde kesin mekanizma tam olarak bilinmemekle
birlikte mekanik faktorler, diyet, metabolik durumlar ve cevresel
maruziyet suclanmaktadir. Literatlirde DISH gelisiminde obezite,
yuksek belkalca cevresi orani, dislipidemi, hipertansiyon, glikoz
intolerans, tip 2 diabetes mellitus, hiperdrisemi, hiperinsilinemi,
muhtemelen yiksek blylime hormonu ve insdlin benzeri
blylime faktord 1 seviyelerinin etkili oldugunu gdsteren
calismalar mevcuttur (11). Hastamizda diabetes mellitus, obezite,
dislipidemi gibi hastaliklarin mevcut olmayisi kaynakgi olmasi
dolayisiyla servikal vertebrada travmatik yliklenmeye maruz
kalmasi DISH gelisimi nedeni olabilir. Zira mekanik ve cevresel
faktorlerin de DISH'ye neden oldugu ileri stirilmektedir. Diinyada
bitin kitalarda bildirilmesine ragmen Kafkasyalilarda daha sik
gorilmektedir. Hastaligin etiyolojisi kesin olarak bilinmemektedir.
GUnlmdize kadar insan l6kosit antijeni (human leucocyte
antigen) proteinlerinde spesifik bir marker bulunamamistir (12).
DISH genellikle ndrolojik kayba pek yol agmaz. Bizim hastamizda
da norolojik muayene tamamen normaldi. Hastanin en
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belirgin yakinmasi yutma gucligu idi. DISH'de yutma glcligu
nedenleri blylk anterior osteofitin direkt mekanik basisi,
krikoid kikirdak seviyesinde kiclk osteofitlerin 6zofagusun dar
yerine basisi, osteofit irritasyonuna bagl gelisen periézofageal
enflamasyon, krikofarengel spazm ve adrili osteofite bagl
gelisen 6zofageal spazm olarak bildiriimektedir (13). Hastamizin
hem C3-5 dlizeyindeki ostefitlerin larinkse basisi hem de daha
alt seviyelerdeki osteofitlerin 6zofagusa basisi mevcuttu. DISH
servikal omurga tutulumunda yutma glcligu disinda ses kisikligi,
stridor, PLL ossifikasyonu, miyelopati, aspirasyon pnédmonisi, uyku
apnesi, atlantoaksiyel komplikasyonlar ve torasik ¢ikis sendromu
gibi semptomlar nadiren de olsa gérilebilmektedir (14).
Tedavide agri sikayeti olan hastalarda ylzeyel ve derin isitici
ajanlar, analjezik akim modaliteleri, steroid olmayan anti-
enflamatuvar ve miyorelaksan ilag tedavileri Onerilebilir. Tutukluk
ve hareket kisithigi durumunda germe, esneklik, postlr ve
solunum egzersizleri tedaviye eklenmelidir. Ciddi disfaji ve
ilerleyici miyelopati gibi durumlarda kalsifikasyon bdlgesinin
cerrahi rezeksiyonu duslnUlmelidir. Disfaji tablosunda cerrahi
kararinin verilmesinde net bir fikir birligi yoktur. ilerleyici disfaj,
sivi gidalarin aliminda zorluk ve ses kisikligi tablolarinda cerrahi
tedavi akilda tutulmalidir (15). Cerrahi tedavi sonrasi sonuglarda
hastalarin genellikle yarisinda disfaji tablosunda ve eslik eden
diger semptomlarda tam dizelme oldugu, diger hastalarda
kismi diizelmelerin oldugu bildirilmektedir (16).

Sonug olarak boyun agrisi hareket kisithligi ve yutma glcligu
yakinmaslyla gelen hastalarda DISH tanisi akilda tutulmalidir.
Tani konmasindan sonra semptomlara yonelik tedaviler hizlica
planlanmali ve hastalar gelisebilecek komplikasyonlar agisindan
yakin izleme alinmalidir.

Etik
Hasta Onayi: Hasta onayi alinmistir.
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Osteonecrosis of the lliac Wing and Sacral Insufficiency Fractures
After Radiotherapy: Case Presentation

Radyoterapi Sonrasi lliak Kanadin Osteonekrozu ve Sakral Yetersizlik Fraktrleri:
Olgu Sunumu

@® Esra Cansu Selbes, ® Ezgi Yildiz Giivercin, ® Ece Cinar, ® Simin Hepgiiler, ® ipek Tamsel*

Ege University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, [zmir, Turkey
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Abstract

lliac wing osteonecrosis coexisting with sacral insufficiency fracture rarely causes low back pain. Radiotherapy (RT) applied to the pelvic area is
an important precipitating factor. Here, we present a patient who was referred to our outpatient clinic with mechanical lower back pain that
was present for 3 months. The patient had received RT to the pelvic region due to colorectal cancer. Contrast-enhanced magnetic resonance
imaging studies revealed iliac wing osteonecrosis and sacral insufficiency fracture. After ruling out the possibility of metastasis and making
a definitive diagnosis, the patient was followed-up and bed rest and calcium and vitamin D supplementations were recommended. Despite
these precautions, the patient still developed another sacral insufficiency fracture. Mechanical low back pain has a myriad of etiologies and
standard X-rays may underdiagnose rarer causes of pain, such as osteonecrosis and insufficiency fractures. Clinical suspicion of these entities,
especially in patients with a history of RT, may help in diagnosis and treatment.

Keywords: Fracture, low back pain, osteonecrosis, radiotherapy, rectal neoplasms

iliak kanadin osteonekrozu ve eslik eden sakral yetersizlik fraktir(i, bel agrisinin nadir sebeplerindendir. Pelvik bélgeye uygulanan radyoterapi
(RT), bu klinik tablolarin gelismesine yol acan faktorlerden birisidir. Bu olgu sunumunda, poliklinigimize 3 aydir siiren mekanik bel agrisi ile
basvuran bir olgudan bahsetmekteyiz. Hasta kolorektal kanser tanisi ile pelvik bolgeye RT almisti. Kontrastli manyetik rezonans gorintileme
incelemesinde iliak kanatta osteonekroz ve sakrumda yetersizlik fraktlrl saptandi. Metastaz dislandiktan ve tani kesinlestikten sonra hastaya
yatak istirahati, kalsiyum ve D vitamini destedi ile izlenen olguda ikinci bir sakral yetersizlik fraktlri gelisti. Mekanik bel agrisinin ¢ok cesitli
sebepleri olup direkt grafiler, osteonekroz ve yetersizlik fraktlirii gibi daha nadir gorilen tanilari saptamada her zaman yeterli olmayabilir.
Ozellikle RT 8ykiisti bulunan hastalarda, klinik siiphe tani ve tedavi acisindan yardimar olacaktir.

Anahtar kelimeler: Fraktlr, bel agrisi, osteonekroz, radyoterapi, rektal neoplazmlar

direct damage to the bone and bone marrow, in the course of
fractures or dislocations (2).

Here we present a case with iliac wing osteonecrosis and sacral
insufficiency fracture that developed following radiotherapy (RT)

Introduction

Osteonecrosis is defined as ischemic damage to bone and bone
marrow cellular components. Osteonecroses can be classified
mainly as primary or secondary (1). Primary osteonecrosis to the pelvic region.
occurs without a known precipitating factor. Whereas secondary
osteonecrosis develops as a result of bone ischemia that is

caused by direct damage to the vasculature, by radiation injury,

Case Report

dysbarism or in certain disease conditions such as alcoholism,
steroid use, immune suppression, sickle cell anemia, rheumatoid
arthritis and systemic lupus erythematosus that hinder circulation
of the bone tissue. Osteonecrosis may also develop due to

A 70-year-old female patient was admitted to our outpatient
clinic with low back pain with a mechanical character that had
started 3 months ago and had worsened in the last 1 month.
Pain was constant, increased with movement and decreased
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with rest, and did not spread to other regions. However, she
also stated that her pain was worse at night and awoke the
patient from sleep. Patient did not report urinary or fecal
incontinence. When questioned about her medical history, it
was inferred that she had received treatment for colorectal
cancer 2 years previously. After surgery, she had received
30 sessions of RT to the sacral region, with a total dose of
a 59.4 Gy. During physical examination, lumbar movements
were painful in all directions. Sacrum and L5 vertebra were
painful on palpation, bilateral upper and lower extremity joint
ranges of motion and muscle strength were normal. Lumbar
range of motion measurements for flexion, extension and
bilateral lateral flexion were 50°, 10° and 15° respectively.
Deep tendon reflexes were normoactive. No pathological
reflexes or sensory deficits were detected. A lumbar magnetic
resonance imaging (MRI) examination was ordered to detect
any possible metastatic lesions or pathological fractures
considering the patient’s history of cancer. Post contrast T1-
weighted images showed a hypointense line of insufficiency
fracture in the sacrum and revealed an osteoradionecrosis
area in the subcortical region adjacent to the sacroiliac joint in
the left iliac wing (Figure 1).

The patient was consulted with orthopedics for the insufficiency
fracture, surgery was not recommended. She was put on
bed rest and was started on oral analgesic therapy, calcium
supplementation and vitamin D. Since the patient was primarily
followed up by radiation oncology, a consultation was made.
Colonoscopy and tumor marker control after three months was
recommended. Osteoporosis tests came back normal.

In the third month MRI control, intense bilateral bone marrow
edema was seen in both sacral wings and was reported
as bilateral sacral insufficiency fracture (Figure 2). Patient’s
symptoms persisted. She was prescribed another course of
analgesics. We obtained consent from the patient for the case
report.

Discussion

RT is part of standard care for the treatment of pelvic
malignancies. Radiation can cause changes in the skeletal system
depending on the age and gender of the patient, and size of
the radiation field (3). Most important of these changes are
radiation osteitis, osteoradionecrosis and insufficiency fracture
(4). These changes are together grouped as radiation-induced
reactions (RIR) (1). The pathophysiology of RIR is not completely
understood, it is believed to result from a toxic response that
leads to increased endothelial permeability of the bone marrow
sinus in addition to cytoplasmic swelling, and rapid decline in
bone marrow cells (3). The sacral bone is commonly affected by
RIR due to the amount of red bone marrow in the central pelvic

radiation area, so RT induced osteonecrosis is most commonly
seen in the sacrum (3). Osteonecrosis of the iliac wing is rare.
Radiation osteitis tends to occur early (average 4 months) and

Figure 2. STIR sequence shows diffuse fatty marrow changes of
sacrum that is compatible with post radiation changes in addition
to diffuse edema of both sacral wings, supportive of bilateral sacral
insufficiency fractures

Figure 1. (a) Post contrast T1-weighted image shows a hypointense line of insufficiency fracture in the sacrum (arrows). (b) In the postcontrast
T1-weighted image of the osteoradionecrosis area on the left, a halo-like area that shows lower signal enhancement in the center and higher
signal enhancement in the periphery is observed (thick arrow)
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usually heals between 16 and 40 months after RT but cases
developing after up to 4 years post-RT have been reported (2).
Pelvic osteoradionecrosis is rare and its incidence ranges from
2.1-34% (5). Insufficiency fractures are more common than
osteonecrosis. After RT of the pelvic area, osteonecrosis is most
frequently seen in sacrum but in our patient, osteoradionecrosis
was observed in the iliac wing, which is a rare type of pelvic
osteoradionecrosis.

An important sequela of RIR in the pelvic skeleton, with or
without clinical symptoms, is progressive biomechanical bone
instability, which can ultimately lead to insufficiency fractures.
Sacral insufficiency fracture was first described in 1982 by Lourie
(4). It occurs when bone tissue with reduced elasticity is exposed
to normal stress (1,6,7). Itis reported that the incidence reported
as 1.8% may be higher due to undiagnosed cases (6,7). The risk
of insufficiency fracture, which is one of the rarer causes of low
back and hip pain, increases with RT (7,8). The risk of fractures
is higher in women than in men and is generally associated with
higher radiation doses (9). Insufficiency fractures due to pelvis
radiation are rare at doses less than 40 Gy. The risk of fractures
increases over 40 Gy (9). In our patient, a total of 59.4 Gy of RT
was applied which may have contributed to the development of
an insufficiency fracture.

Insufficiency fracture, characteristically symmetrical in the
sacral ala and pubic bones is seen within 1 year following RT in
postmenopausal women, and it may usually be misdiagnosed
as a metastatic lesion (9). MRI and computerized tomography
(CT) are helpful in the differential diagnosis. The presence of
other lumbar spinal degenerative lesions and lack of specific
symptoms/examination findings in the early period may delay
the diagnosis of osteonecrosis.

It may be difficult to differentiate insufficiency fractures from
metastatic disease with conventional X-rays. Therefore, best
imaging method to evaluate bone marrow changes after
radiotherapy is MRI. CT may also be used for fracture detection
and ruling out metastases (3). In a study by Meixel et al. (3),
410 patients with pelvic malignancies were examined with
MRI. New pathological signal changes were detected in 17.6%,
radiation osteitis in 83.3%, and definite osteonecrosis in
16.7% of the patients. Thirty-one patients (43.1%) had sacral
insufficiency fracture. Feltl et al. (10) reviewed 3,155 patients
who received radiotherapy for treatment of pelvic malignancies
and reported that 15 patients developed pelvic fractures due
to osteoradionecrosis. These 15 patients were also diagnosed
with osteoporosis. Patients with osteoporosis are probably at
the highest risk of developing osteoradionecrotic fractures after
pelvic RT. Our case subject did not have osteoporosis but still
developed bilateral insufficiency fractures and osteonecrosis
after RT.

During the course of osteoradionecrosis, after the initial phase
of bone marrow edema, which lasts for several weeks, fatty
bone marrow transformation takes place (11). Radiotherapy can
directly lead to bone necrosis. This usually leads to sclerotic bone
changes of the trabecula and cortex. And this process in turn

leaves the bone vulnerable to insufficiency fractures (11). Our
patient’s third month MRI revealed a more pronounced bilateral
diffuse fatty bone marrow as well as a second insufficiency
fracture on the left side of the sacrum, which signals to the
ongoing nature of late- term radiation injury.

Sacral bone marrow changes due to radiotherapy are frequently
seen after pelvic radiotherapy. It occurs early during the course
of therapy and usually resolves within time. Radiation-osteitis
is more common, while osteoradionecrosis is relatively rare.
Insufficiency fractures are less commonly seen late toxic effects
of RT.

Red flags such as the presence of a history of RT in the presence
of low back pain may direct the clinician towards a possibility of
radiation induced reactions, especially in older or osteoporotic
patients. As in our case presentation, patients may present with
severe pain due to an acute insufficiency fracture or iliac wing
osteonecrosis. Although sacral or femoral head osteonecrosis is
frequently seen, it can also rarely develop in the iliac wing and
be misdiagnosed as mechanical pain or a metastatic lesion. In
patients with a history of RT, other more common differential
diagnoses of low back pain should also be kept in mind.
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Notaljia Parestetika Teshisi Konulan Bir Hastanin Kuru Igneleme ile

Tedavisi: Bir Olgu Raporu

Treatment of a Patient Diagnosed with Notalgia Paresthetica by Dry Needling:

A Case Report

@ Serap Yilmaz Demiriz, ® Selda Sarikaya*

Zonguldak Atatiirk Devlet Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi, Zonguldak, Tdrkiye
*Zonquldak Bilent Ecevit Universitesi Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Zonguldak, Tirkiye

Notaljia parestetika, skapulanin medial alt sinirinda yer alan kasinti ile karakterize etiyolojisi bilinmeyen kronik bir néropatik disestezidir. Bu
hastaliga sahip olan bireyler klinige tipik olarak lokalize agri, hiperestezi veya yanma, karincalanma gibi gesitli paresteziler ile bagvurur. Bu olgu
raporunda, sirt agrisi ile poliklinige basvuran bir hastanin notaljia parestetika tanisi ve tedavisi sunulmustur. Kuru igneleme ve egzersiz ile tedavi
edilen hastada 3 aylik takip sonunda semptomlarin geriledigi tespit edilmistir. Notaljia parestetika hastalarinin tedavi planlamasinda olasi yan
etkilerin duslk oldugu kuru igneleme ve egzersiz programlarinin yer alabilecedi g6z 6niinde bulundurulmalidir.

Anahtar kelimeler: Sirt agrisi, kuru igneleme, notaljia parestetika

Abstract

Notalgia paresthetica is a chronic neuropathic dysesthesia with unknown etiology, characterized by itching at the medial lower border of
the scapula. Individuals with this disease typically present to the clinic with localized pain, hyperesthesia, or a variety of paresthesias, such
as burning and tingling. This case report presents the diagnosis and treatment of notalgia paresthetica in a patient who was admitted to
the outpatient clinic with back pain. The symptoms regressed after three months of follow-up in the patient treated with dry needling and
exercise. Dry needling and exercise programs with low possible side effects should be considered in the treatment planning of patients with

notalgia paresthetica.
Keywords: Back pain, dry needling, notalgia paresthetica

Giris

Notaljia parestetika (NP), yaygin olarak gorllmesine ragmen
literatlirde az rapor edilen, interskapular ve paravertebral bélgede
kronik kasinti ile karakterize bir durumdur. ilk kez 1934 yilinda
Rus Norolog Astwazaturow tarafindan tanimlanmistir. Hastalik
esas olarak yetiskinleri, erkeklerden daha sik olarak da kadinlari
etkiler. Ancak daha gencg hastalarda multipl endokrin neoplazi
tip 2A ile iliskili oldugu bazi kalitsal olgularda bildirilmistir. NP'li
hastalar klinige tipik olarak lokalize agri, hiperestezi veya yanma,
karincalanma gibi cesitli paresteziler ile basvurur (1). Hastalik
Oykusl ve fizik muayene tani icin genelde yeterli olmasina
ragmen bazen ileri goértintileme tekniklerine ihtiyag¢ duyulabilir
(2). NP'nin etiyolojisi tam olarak belirlenmemistir. NP’'nin
patogenezinin belirsiz kalmasi nedeniyle net tanimlanmis bir
tedavi olmamasina ragmen birbirinden farkli ¢ok sayida tedavi

yontemi bildirilmistir (1). Bu olgu raporunda; NP'li bir hastanin
tani ve tedavisinin ayrintili sekilde sunulmasi amaclanmistir.

Olgu Sunumu

Altmis sekiz yasindaki bir kadin hasta, sirtinda agri sikayeti
ile Zonguldak Atatirk Devlet Hastanesi, Fizik Tedavi ve
Rehabilitasyon Poliklinigi'ne basvurdu. Hasta yayilim olmaksizin
sag dorsal infra skapular bélgede yanici tarzda bir agri tarifledi.
Semptomlarin 3 yil dnce basladigi ve ilerledigi, agrinin gin
icerisinde artip azalan karakterde oldugu 6grenildi. Hasta non-
steroidal anti-enflamatuvar ilaclar kullanmasina ragmen agrisinin
ge¢medigini bildirdi. Ayni zamanda o bolgede kasinti tarifleyen
hasta kasinti icin daha 6nce bir dermatoloji uzmanina gitmedigini
belirtti. Ozgecmis ve soygecmisinde &zellik yoktu. Hastaya
yapilan fizik muayenede inspeksiyonda sag dorsal infra skapular
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bolgede 5x9 cm boyutunda hiperpigmente lezyon tespit edildi
(Sekil 1). Torakal kifozu artmisti.

Lokomotor sistem muayenesinde; eklem hareket acikhigi (EHA)
degerlendirmesinde, boyun fleksiyon ve ekstansiyonu agik ve
agrisiz, sada ve sola rotasyonlar minimal kisitl, EHA sonlari ise
agriliydi. Sag paravertebral kas spazmi mevcuttu. Palpasyonda
sag tarafta bircok sirt kasinda agrili fibréz bantlar tespit edildi.
Agri ve kasinti siddeti igin vizliel analog skala (VAS) kullanildi.
VAS agri skoru 9, VAS kasinti skoru ise 8'di. Néropatik agri igin
yanicl, batici ve cakici agri siddeti, Tirkge gecerlik calismasi da
yapiimis olan Leeds Néropatik Semptom ve Bulgu Degerlendirme
(LANSS) skalasi ile degerlendirildi ve LANSS skoru: 19 olarak
kaydedildi. Norolojik muayenesinde deri lezyonu olan alanin
merkezinde hipoestezi ve parestezi tespit edildi. Ust ve alt
ekstremite kas glicl ve refleks muayeneleri ve diger sistemik
muayeneleri normaldi.

Laboratuvar degerlendirmelerinde tam kan sayimi, serum
elektrolit seviyeleri ve diger rutin biyokimyasal incelemelerde
anormallik saptanmadi. Radyografik degerlendirmede; servikal
lateral grafide lordozda dizlesme; dorsal lateral grafide
kifoz gozlendi (Sekil 2,3). Torakal manyetik rezonans (MR)
goruntilemede T12-L1 seviyesinde disk hernisi tespit edildi
(Sekil 4).

Hastaya klinik ve fizik muayene ile birlikte dermatoloji uzman
gorust alinarak NP tanisi konuldu. Olgu sunumu hastaya
aciklandi ve bilgilendirilmis hasta onami alindi.

Tedavide hiperpigmente deri lezyonu bolgesine ve sirttaki fibréz
bantlara haftada bir defa olmak Ulzere toplamda 6 seans kuru
igneleme vyapildi (Sekil 5). Kuru ignelemede kendinden steril
tUplt 0,25 mm kalinliginda ve 25 mm uzunlugunda paslanmaz
celik igneler kullanildi. Bu suregte ilave olarak skapular kas
gliclendirme ve pektoral kas germe egzersizleri ev programi

Sekil 1. Notaljia parestetika deri lezyonu

olarak hastaya verildi. Uclincii seanstan itibaren agrilarinda
azalma saglanan hastanin 6 seans sonunda LANSS skoru: 13,
VAS agri skoru: 4, VAS kasinti skoru: 6 olarak kaydedildi. Takipleri
devam ettirilen hastanin 3 ay sonrasinda LANSS skoru: 11, VAS
adri skoru: 3, VAS kasinti skoru: 5 olarak kaydedildi. Ug aylik

| "—

Sekil 2. Servikal lateral grafi

Sekil 3. Dorsal lateral grafi

Sekil 4. Sagittal torakal manyetik rezonans gorlntusu (ok isareti disk
hernisini géstermektedir)
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takip sonunda, kuru igneleme ile birlikte egzersizler sayesinde bu
olguda semptomlarin geriledigi tespit edilmistir.

Tartisma

NP skapulanin medial alt sinirinda yer alan kasinti ile karakterize
etiyolojisi  bilinmeyen kronik bir ndropatik disestezidir (2).
Hastalar siklikla etkilenen bélgede homojen olmayan kutandz
pigmentasyon gosterir (3). Bu olguda da sag dorsal infraskapular
bolgede 5x9 c¢m boyutunda hiperpigmente lezyon ve kasinti
vardi. Baslangicta dermatolojik bir antite olarak yorumlanan deri
hiperpigmentasyonunun; bu bdlgedeki sirekli kasinmanin ve
srtinmenin sonucunda post-enflamatuvar patoloji ile gelistigi
bildirilmistir (4).

NP hastalarda yillarca slrebilir ve zaman zaman kotllesebilir
(5). Nitekim bu olguda da sikayetlerin 3 yildir mevcut oldugu ve
agrilarin giderek arttigr 6grenilmistir. NP'nin etiyopatogenezinde
bircok fikir ortaya atilmisti. Cogu yazar NP'nin bir ndropati
oldugu konusunda hemfikir olmasina ragmen, ndéropatinin
radikUler veya periferik olup olmadigi bilinmemektedir (2).
Radikuller noropati teorisini destekleyecek bir calisma Savk ve
ark. (6) tarafindan 2000 yilinda yayimlanmistir. Bu calismada
dejeneratif spinal dedisikliklerin spinal sinir kompresyonu yaparak
NP'yi tetikleyebilecedi belirtilmistir. On hasta iceren calismada en
baskin spinal degisikligin goruldigu seviye ile NP'nin gorildigi
dermatom seviyesi anlamli sekilde uyumlu bulunmustur. Ayni
arastirmacilarin yine 2005 yilinda hasta sayisini artirarak yaptiklari
benzer bir calismada ilk hipotez ile uyumlu sonug bulunmus ancak
spinal degisiklik ile kutandz NP lezyonu arasindaki nedensellik
agiklanamamistir (7).

Sekil 5. Hiperpigmente deri lezyonu ve fibréz bantlara kuru igneleme
uygulamasi

Radikilopati teorisini  elestiren arastirmacilar, radikilopati
semptomlarinin NP'de oldugu gibi izole bir alanda ortaya
¢lkmayacagin; dermatomal paternli sonuglanacagini
belirtmektedir (2). Bu olguda; torakal MR incelemesinde en
baskin degisiklik T12-L1 seviyesinde izlenmis olup; NP lezyonunun
goruldigu T6-T8 dermatomu ile seviye agisindan uyumlu degildi.
Periferik noropati teorisi ise; T2-T6 spinal sinir dorsal dalinin
vertebral foramen lateralinden itibaren paraspinal  kas
fasyasindan cikisina kadar bir noktada sikismasina dayanir (8).
Bazi calismalarda bu kompresyonun paraspinal kas spazmina, kas
ici fibroz bantlara ve fasya gerginligine bagl oldugu bildirilmistir
(4). Yine; T2-T6 spinal sinir duysal dallarinin multifidus kasini
dik aclyla delerek epidermise ¢ikmasinin anatomik olarak bu
sinirlerdeki irritasyonu artirabilecedi bildirilmistir (8). Bu olguda
da paravertebral kas spazmi ile cesitli kaslarda yaygin fibréz
bantlar tespit edilmistir.

NP tedavisinde cesitli sistemik ve topikal ajanlar ile fizik tedavi
modaliteleri kullanilmistir. Fizik tedavinin paraspinal kas tonusunu
azaltarak ve spinal sinir duyusal dallarinin agisini degistirerek
sinir iritasyonunu azalttigi, bdylece NP semptomlarini iyilestirdigi
distnllmektedir (2). Benzer bir sekilde egzersiz de sinir
kompresyonu ve gerilmesini azaltarak NP'de etkili olabilir (9).
Kuru ignelemede kas liflerinin anormal fonksiyon gosteren
kontraktil elamanlarinin lokal hasari ile intraselller potasyumun
ekstraselller alana g¢ikmasi ve sinir liflerinin hiperirritabilitesinin
azalmasi ve kasta gevseme saglanmasi temel etki mekanizmasidir
(10,11). Kuru igneleme yonteminin kullanildigi bir olguda
egzersiz ile birlikte; NP'li bir hastanin semptomlarinda azalma
saglandigi rapor edilmistir (12). Bu yaklasimlarin ortak amaci,
spinal sinirlerin dorsal dalinin sikismasini ortadan kaldirmaktir.
Bu bilgiler 1siginda hastaya ilk asamada fizik tedavi 6nerilmesine
ragmen, hasta tarafindan bu tedavi kabul edilmemistir. Bu
nedenle, hastaya kuru igneleme ile ev programi olarak verilen
germe ve kuvvetlendirme egzersizlerinden olusan tedavi programi
planlanmis ve spinal sinir sikismasinin bu sekilde azaltilabilecedi
dustntlmustur. Nitekim Subasi ve ark. (13) tarafindan sunulan
bir olguda, kuru igneleme ve kinezyobantlama uygulamasina
ilave olarak sirt kaslari icin germe ve kuvvetlendirme ev egzersiz
programi verilen hastada agri ve parestezi yakinmalarinda buyik
oranda diizelme kaydedildigi bildirilmistir.

NP genellikle ¢oklu tedavilere direngli oldugu icin yénetimi hala
zorluk teskil eden bir hastaliktir. Skapular bélgede deri bulgularina
eslik eden parestetik yakinmalari bulunan hastalarda NP tanisi
mutlaka degerlendiriimelidir. Olasi yan etkilerin distk oldugu
kuru igneleme ve egzersiz programlarinin tedavi planlamasinda
yer alabilecegi dislnllmelidir. Bununla birlikte, uygulanan bu
tedavilerin NP’li hastalarda etkinligi ve gtvenilirligini degerlendiren
uzun doénemli randomize kontrollli ¢alismalara ihtiyac vardir.

Etik
Hasta Onayi: Olgu sunumu hastaya agiklandi ve bilgilendiriimis
hasta onami alindi.

Hakem Degerlendirmesi: Editorler kurulu ve editorler kurulu
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The Need for Telerehabilitation Increased During Pandemic Period:
Can a Systemic Solution Be Generated?

Pandemi Déneminde Telerehabilitasyon Ihtiyaci Artti: Sistemik Bir CézGm Uretilebilir Mi?

@ Fatih Bagcier, ® Ozan Volkan Yurdakul*

University of Health Sciences Turkey, Basaksehir Cam and Sakura City Hospital, Clinic of Physical Medicine and Rehabilitation, Istanbul, Turkey
*Bezmialem Vakif University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, istanbul, Turkey

Dear Editor;

“We are now in a world where new pathogens will emerge.
Future pandemics will be worse than coronavirus,” said Professor
Jean-Jacques Muyembe Tamfum, one of the first to discover
Ebola. This opinion may be the message of being ready for
the future by getting messages from the past and the present.
Throughout history, humankind has struggled with epidemic
diseases, their material and spiritual effects on the world (1).
It was necessary to produce fast and effective solutions in the
forced struggle. However, as we have seen in the Coronavirus
disease-2019 (COVID-19) pandemic we are in, it seems very
difficult to control, organize, and eliminate the epidemic.

The physical and psychological collapse that occurs with
isolation, one of the most radical struggles, ultimately activates
a vicious circle. Parameters such as not exercising triggered by
anxiety and depression, increase in body mass index make the
person’s psychology even weaker, and negatively affect the
immune system (2). It is necessary to break this vicious circle at
one point, and telerehabilitation can be considered as one of the
most reasonable solution methods.

Telerehabilitation is a treatment method in which communication
technologies such as telephone or video-teleconference are
used (3). Although we frequently heard this concept during
the pandemic period, it is a modality with a history dating back
to the 2000’s and experienced in many fields. It is the logic of
providing services to those who cannot reach treatment, have
transportation problems, or live in the periphery and do not
have transportation. It protects risky groups and their families
by keeping them away from the hospital environment, especially
during the pandemic period. In the literature, telerehabilitation
studies have been conducted in stroke rehabilitation, spinal cord
injury, and cardiac rehabilitation (3,4). An important point here is
that this method cannot be used in patients who require a face-
to-face physical examination or in patients with the severe clinic.

In our country, some patients were afraid of applying to the
hospital during the pandemic period and whose existing disease
was aggravated at home. Despite all constructive approaches
in rehabilitation services, healthcare services were disrupted,
and hospitals had to be transformed into pandemic services.
Patients with fibromyalgia and other chronic pain syndromes
whose drug reports have ended, those who have come to
control time, or those who have to stay in their homes due
to the pandemic’s stress have experienced quite tricky days
(5). During the pandemic period, obtaining information about
health by applying to online platforms has gradually increased.
Possible misinformation that patients acquire with this method
may turn the disease into a worse clinical course. With this point
of view, putting the telerehabilitation system into service in
accordance with the health system helps patients reach the right
information and helps the follow-up and rehabilitation of their
current disease. Telerehabilitation will make us more prepared
for the ongoing COVID-19 pandemic and the future.
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