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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 dlzeyde nitelikli, surekli ve
osteoporoz konusunda 6zgln bir periyodik olarak klinik ve bilimsel acidan en
Ust diizeyde orijinal arastirmalari yayinlamaktir. Bununla birlikte egitim ile ilgili
temel yenilikleri kapsayan derlemeler, editoryel kisa yazilar, olgu sunumlari,
orijinal gorintuler 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, Index Copernicus,
Embase, Scopus, Proquest, J-Gate Academic Keys, TUBITAK/ULAKBIM,
Hinari, Oare, Ardi, Goali, Tiirk Medline Ulusal Atif indeksi tarafindan
indekslenmektedir.

Acik Erisim Politikasi

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

Acik Erisim, “[hakem degerlendirmesinden gecmis bilimsel literatiriin], 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
bitlnlugl tzerinde 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 0/121 Bloklari Kat: 3 Daire: 6 Bakirkdy-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 basvurular Editor ofisine yapilmalidir.

Editor: Prof. Dr. Yesim Kirazli

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

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

Materyal Sorumluluk Reddi

Tirk Osteoporoz Dergisi yayinlanan tiim yazilarda goris ve raporlar yazar(lar)in
gorustdur ve Editor, Editoryel kurul ya da yayincinin gorlsu degildir; Editor,
Editoryel kurul ve yayinc bu vyazlar 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, Trkiye
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, Index Copernicus, Proquest, J-Gate Academic Keys, TUBITAK/
ULAKBIM, Hinari, Oare, Ardi, Goali, Turkish Medline-National 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: Atakdy 4. Kism O/121 Bloklar 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. Kisim 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 prosediriniin sorumlu olan etik kurulun insan Uzerine deney yapilima
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 Ozet sunumlarinin yayinlari, durumu belirtiimek kosulu ile kabul edilebilir.

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

TUm yazlar, editor ve ilgili editor yardimailari 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 tirleri icin
gecerlidir.

Orijinal Makaleler

1) Baslhk 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; yabanci 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 bolimi, 200
kelimeyi gegmeyecek sekilde amaclar, bulgular ve sonuc climlelerini icermelidir.

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

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

Genel Kurallar boélimiine 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 boliminde 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 boliiminde, elde edilen bulgularin dogru ve ayrintili bir yorumu verilmelidir. Bu bélimde
kullanilacak literattirtin, yazarlarin bulgulari ile direkt iligkili olmasina dikkat edilmelidir.

Tesekkir miimkiin oldugunca kisa tutulmalidir. Calisma igin bir destek verilmisse bu bélimde séz
edilmelidir.

Calismanin kisithliklar bashgr 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 béltimde 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 Bolimu:

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
kullanilmamalidir.

Ozel Béliimler
1) Derlemeler:

Derginin ilgi alanina giren tim derlemeler editérlerce degerlendirilir; editérler 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 gonderilmis
mektuplara yanit isteyebilir. Metnin bélimleri yoktur.

4) Bilimsel Mektuplar:

Bu yazilar orijinal arastirma yapisinda olmayan bilimsel ilgi uyandirabilen yeni fikir, bulug ve verilerin
sunuldugu 6n bildirilerdir. Bu konuyla ilgili gelecekteki yayinlara merak uyandirmayi amaglar. Metnin
bélumleri yoktur.

5) Egitim Yazilari:

Bu kategoride otdrler osteoporoz, metabolik kemik hastaliklari ve rehabilitasyon konularindaki glincel
bilgileri 6zetlerler.

Yazisma

Tim yazismalar dergi editorliigunin asagida bulunan posta veya e-posta adresine yapilabilir.

Adres:

Turkiye Osteoporoz Dernegi

Atakdy 4. Kisim 0-121 Bloklari, K: 3, D: 6 Bakirkdy-istanbul, Tirkiye

Tel.: +90 212 560 40 69 - +90 232 412 39 51 Faks: +90 212 560 40 79

E-posta: yesim.kirazli@ege.edu.tr
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Editorden / Editorial

Degerli Meslektaslarimiz,

22-25 Kasim 2018 tarihlerinde Turkiye Osteoporoz Dernegi ev sahipliginde, International Society for Clinical Densitometry
ve International Osteoporosis Foundation (IOF) ortak uluslararasi kursu yapilmistir. Kurs sonrasinda katiimcilara katilim
belgesi verilmistir. Ancak kursa katilim gdsteren meslektaslarimiz arzu ederlerse |OF tarafindan yapilacak olan sinava online
olarak katim gosterebilecekler ve uluslararasi gecerli bir basari belgesi alabileceklerdir. Sinavin Tirkce olarak yapilabilmesi
icin girisimler sirmekte olup, konuyla ilgili duyuru yapilacaktir. Sinav Ucreti sinava girmek isteyenler icin Tirkiye Osteoporoz
Dernegi tarafindan karsilanacaktir.

Osteoporoz, Osteoartrit ve Kas Iskelet Sistemi Hastaliklari Diinya Kongresi (WCO-IOF-ESCEQ) 4-7 Nisan 2019 tarihleri arasinda
Paris, Fransa'da gerceklestirilmistir. Osteoporoz, osteoartrit ve sarkopeni alaninda dinyanin en buyik kongresi olan bu
toplantiya 4136 delege katiimis olup, 1416 abstract sunulmustur. Kongre sirasinda dernegimiz adina planlanan bir sempozyum
kapsaminda “Approach to Osteoporotic Hip Fractures” baslikli bir panel diizenlenmis ve kalca kiriklari konusu tim detaylariyla
katihmailarla paylasiimistir. Ayrica Palais de Congress- Kongre merkezindeki Ulusal Dernekler Kéyi'nde Tirkiye Osteoporoz
Dernegi adina ayrilan bélimde bir yil icinde dizenlenen aktiviteler sunulmus ve tlkemizin tanitimi yapiimistir.

Turkiye Osteoporoz Dernedi olarak siz sevgili meslektaslarimiza saglikli, mutlu ve basarili bir yil dileriz.

Sevgi ve saygilarimla

Editor
Prof. Dr. Yesim Kirazli
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Fizik Tedavi Programina Alinan Hastalarin Tedaviye lliskin
Yararlanma, Tedaviye Uyum, Farkindalik ve Beklenti Diizeyleri

Benefits, Treatment Compliance, Awareness and Expectation Levels Related to
Treatment of Patients Taking Physical Therapy Program

® Zeynep Kilic, ® Meral Bilgilisoy Filiz*, ® Berat Meryem Alkan**

Ankara Sehir Hastanesi, Ankara, Tirkiye
*Saglik Bilimleri Universitesi Antalya Egitim ve Arastirma Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi, Antalya, Tirkiye
**Berat Meryem Alkan Yildinm Beyazit Universitesi Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Ankara, Tiirkiye

Amac: Bu calismamizda hastanemizde Fiziksel Tip ve Rehabilitasyon (FTR) Poliklinigi‘ne basvurarak FTR programi diizenlenmis olan hastalarin
tedavi programi ile ilgili beklentilerini, tedaviye uyumlarini, tedaviden yararlanma durumlarini ve memnuniyet dlizeylerini belirlemeyi amagladik.
Gereg ve Yontem: FTR programina alinan 18 yas ve Uzeri 500 hasta, ¢alismaya dahil edildi. Hastalara, demografik 6zellikler, fizik tedavi alma
Oyklsu, beklenti, memnuniyet, ev programina uyum ve fizik tedavi hakkindaki gorusleri ile ilgili 21 sorudan olusan anket formu verildi. Anket
formundaki demografik veriler ile sorulardan 5 ve daha fazlasini yanitsiz birakan hastalarin anketleri calismaya dahil edilmedi. Daha 6nce baska
hastanede fizik tedavi deneyimi olanlar, okuma yazma bilmeyenler, nérolojik hastaligi olanlar, eklem kontrakttrl olanlar ve kas iskelet sistemi
cerrahisi sonrasi tedaviye alinan hastalar calismaya alinmadi.

Bulgular: Calismada 362 hastanin anket formu gecerli sayildi. Hastalarin 263U kadin, 99'u erkek olup yas ortalamalari 55,26+12,07 idi.
Hastalarin %69,10"u tamamen iyilesme beklentisi icindeydi, %89,75i beklentilerinin karsilandigini, %88,60°1 tedaviden yararlandigini bildirdi.
FTR uygulayicilarinda memnuniyet diizeyi %78,10'du. Hastalarin %67,40'inin verilen egzersizleri uyguladigi ve %76,66'inin glnlik yasam
onerilerine uydugu belirlendi. FTR'den yarar goren ve gdrmeyen hastalar karsilastirildiginda; sistemik hastalik éykisi olmayanlarin, tedavi ile
birlikte egzersizlerini yapanlarin ve glnlik aktivite dnerilerine uyanlarin anlamli derecede daha fazla yarar gordigu belirlenmistir (p<0,05).
Sonug: Hastalarin beklenti, farkindalik ve tedaviden memnuniyet durumlarinin degerlendiriimesi, saglik hizmetlerinde kalitenin artirimasina
katki saglayacaktir.

Anahtar kelimeler: Fiziksel tip ve rehabilitasyon, beklenti, farkindalik, memnuniyet

Abstract

Objective: In our study, we aimed to determine the expectations, treatment compliance, benefit status, and satisfaction levels of patients
who had applied physical therapy (PT) outpatient clinic in our hospital.

Materials and Methods: Five hundred patients aged 18 years and over who were admitted in the PT program were included in the study. A
questionnaire consisting of 21 questions about demographic specifications, PT history, expectation, satisfaction, adaptation to home program,
and opinions about PT was given to the patients. The demographic data in the questionnaire form and the questionnaires of the patients
who left five or more of the questions unanswered were not included in the study. Patients who had previous experience with PT in another
hospital, illiterate, had a neurological disease, joint contracture, and patients treated after musculoskeletal surgery were excluded in the study.
Results: The questionnaire form of 362 patients was accepted as valid. Two hundred sixty-three of the patients were female, 99 were male
and the mean age was 55.26+12.07. 69.10% of the patients were in the expectation of complete recovery, 89.75% reported that their
expectations were met, and 88.60% reported that they benefited from the treatment. The level of satisfaction from PT practitioners was
78.10%. It was determined that 67.40% of the patients applied the given exercises and 76.66% of the patients complied with their daily life
suggestions. When the patients who did and did not benefit from PT were compared; it was found that those did not have a systemic disease
history, who did exercises along with the treatment, and who complied daily activity suggestions were benefited significantly higher (p<0.05).
Conclusion: Assessment of patients’ expectations, awareness and satisfaction status from treatment will contribute to increasing the quality
of health care services.

Keywords: Physical therapy, expectation, awareness, satisfaction

Yazisma Adresi/Address for Correspondence: Dr. Zeynep Kilig, Ankara Atatlrk Egitim ve Arastirma Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi, Ankara, Tirkiye
Tel.: +90 312 291 25 25 E-posta: drzeynepk@yahoo.com ORCID ID: orcid.org/0000-0002-5537-0266
Gelis Tarihi/Received: 05.10.2018 Kabul Tarihi/Accepted: 10.05.2019

©Telif Hakki 2019 Tiirkiye Osteoporoz Dernegi
Turk Osteoporoz Dergisi, Galenos Yayinevi tarafindan yayinlanmistir.


https://orcid.org/0000-0002-5537-0266
https://orcid.org/0000-0002-3064-2878
https://orcid.org/0000-0002-4461-0711

Turk J Osteoporos
2019;25:78-82

Kilig ve ark. 79

Fizik Tedavi Programina Alina Hastalarin Farkindalik Dizeyi

Giris

Son yillarda saglik hizmeti sunumu giderek hasta merkezli hale
gelmis ve hasta memnuniyeti saglk hizmeti kalitesinde en
onemli bilesen olmustur. Hasta memnuniyetinin hem fiziksel
hem de mental iyilik haline katkida bulunarak yasam kalitesini
artirdigi bilinmektedir (1,2). Fizik tedavi ve rehabilitasyon da
(FTR) herhangi bir hastalk veya hasar sonucu kiside olusan
fonksiyon bozuklugunun yeniden kazandirilmasi ve yasam
kalitesinin artirilmasi amaciyla uygulanmakta olan énemli bir
saglik hizmetidir.

Hastalarin FTR ile ilgili beklenti ve memnuniyetlerinde; daha
oOnceki tedavi deneyimleri, sosyo-kultirel ve psikolojik durumlari,
zihinlerindeki kalite algilari, hijyen, teknik alt yapi gibi durumlar,
hastaliklariyla ilgili farkindalk dlzeyleri veya tedaviye uyum
slirecleri etkili olmaktadir (3).

FTR hizmet kalitesi ve hasta memnuniyetini konu alan bircok
calisma yapilmis, terapistlerin hasta ile iletisim duzeylerinin,
hastalarin tedavi programi hakkinda bilgilendirilmelerinin,
yas, cinsiyet, egitim duzeyi ve tedavi maliyeti gibi pek ¢ok
parametrenin  memnuniyet duizeyi icin belirleyici oldugu
bildirilmistir (4-7).

FTR'de hasta memnuniyeti ve hizmet kalitesi icin herhangi bir
evrensel kalite 6lcltl bulunmamaktadir. Yapilan calismalar
daha c¢ok fiziksel kosullar, teknik alt yapi, maliyet, hijyen
gibi durumlara odaklanmakta olup hastalikla ilgili farkindalik
diizeylerinin ve hastalarin tedaviye uyumunun belirlenmesine
yonelik calismalar oldukca azdir.

Biz bu calismamizda hastanemizde FTR poliklinigine basvurarak
FTR programi diizenlenmis olan hastalarin tedavi programi ile
ilgili beklentilerini, tedaviye uyumlarini, tedaviden yararlanma
durumlarini ve memnuniyet diizeylerini belirlemeyi amacladik.

Gereg ve Yontem

Hastanemizin FTR polikliniginde FTR programi diizenlenerek,
Ocak 2015-Haziran 2015 tarihleri arasinda fizik tedavi Gnitesinde
tedaviye alinan 18 yas ve Uzeri 500 hasta, kendilerinden onam
alinarak calismaya dahil edildi. Hastalara; demografik 6zellikler
(5 soru), fizik tedavi alma 6ykust (5 soru), beklenti (2 soru),
memnuniyet (2 soru), ev programina uyum (5 soru) ve fizik
tedavi hakkindaki gorUsleri (2 soru) ile ilgili 21 sorudan olusan
anket formu verildi. Hastalardan anket formunu kendilerinin
cevaplamalari istendi. Anket formundaki demografik veriler
ile sorulardan 5 ve daha fazlasini yanitsiz birakanlarin anketi
gecersiz sayildi. Daha Once baska hastanede fizik tedavi
deneyimi olanlar, okuma yazma bilmeyenler, nérolojik hastaligi
olanlar, eklem kontraktUri olanlar ve kas iskelet sistemi cerrahisi
sonrasl tedaviye alinan hastalar calismaya alinmadi. Anket
formu tarafimizca olusturulmus olup herhangi bir gecerlilik ve
glvenilirlik testine tabi tutulmamistir. Ancak anket sorularinin
hazirlamasi konusunda uzman destegine basvurulmustur. Bu
calisma icin etik kurul onay Antalya Egitim ve Arastirma
Hastanesi Klinik Arastirmalar Etik Kurulu'ndan alinmistir (2014-
031). Bu calismada 2013 yilinda revize edilen 1964 Helsinki

Deklarasyonu’nda bildirilen etik kurallara uyulmustur. Hastalara
sonuglarinin bilimsel amacla kullanilacagi belirtilerek onamlari
alinmistir.

istatistiksel Analiz

Calismada istatistiksel analizler SPSS 22.0 paket programiyla
yapiimistir. Olctimle elde edilen verilerden normal dagilima
uyanlar Student’s t-testi, normal dagilima uymayanlar Mann-
Whitney U testiyle degerlendiriimistir. Sayimla elde edilen
veriler icin ise ki-kare testi kullaniimistir. Sonuglarin istatistiksel
anlamliidi p<0,05 diizeyinde degerlendirilmistir.

Bulgular

Bes ylz hastaya verilen anket formlarindan 362'si gecerli
sayllarak calismaya dahil edildi. Hastalarin 263'G kadin, 99'u
erkek olup yas ortalamalari 55,26+12,07 idi. Hastalarin
demografik ve fizik tedavi 6zgegmisine iliskin 6zellikleri Tablo
1"de gosterilmistir.

Bu calismada hastalarin %69,10'unun tamamen iyilesme
beklentisi icinde oldugu, %89,75'inin de tedaviden
beklentilerinin karsilandigi saptanmis olup tedaviden yararlanma

Tablo 1. Hastalarin demografik ve fizik tedavi 6zge¢misine iliskin

ozellikleri
n=362 n (%)
Yas Ort: 55,26+12,07
(min-maks:18-84, med:57)

Cinsiyet

Kadin 263 (72,65)
Erkek 99 (27,35)
Ogrenim durumu

ilkégretim 236 (65,20)
Ortadgretim 85 (23,50)
Yiksek 6gretim 41 (11,30)
Meslek

Calisan 77 (21,30)
Calismayan 285 (78,70)
Ozgegmis

Sistemik hastalik var 205 (56,60)
Sistemik hastalik yok 157 (43,40)
FTR alma 6ykiisti

Var 272 (75,56)
Yok 88 (24,44)
FTR bolgesi

Omurga 201 (44,48)
Diger 161 (55,52)
FTR seans sayisi

10 Seans 81 (22,40)
>10 Seans 281 (77,60)
FTR sekli

Ayaktan 266 (73,89)
Yatarak 94 (26,11)
FTR tercih

Ayaktan 179 (49,45)
Yatarak 183 (50,55)
FTR: Fiziksel Tip ve Rehabilitasyon min: Minimum, maks: Maksimum, med:
Medyan
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orani da %88,60'tir. FTR uygulayicilarindan memnuniyet
diizeyi %78,10'dur. Hastalarin %67,40'inin verilen egzersizleri
uyguladigi ve %76,66'Inin glnlik yasam Onerilerine uydugu
belirlenmistir. Hastalarimizin anket sorularina vermis olduklari
yanitlar ve oranlari Tablo 2°de ayrintili olarak verilmistir.
Calismamizda hastanemizde uygulanan FTR'den yarar goren
ve goOrmeyen hastalar karsilastirldiginda; sistemik hastalik
Oyklsu olmayanlar, tedavi ile birlikte egzersizlerini yapanlar,
egzersizleri kendilerine bizzat &gretilenler ve gunlik yasam
aktiviteleri 6nerilerine uyanlar anlamli derecede daha fazla yarar
gormusglerdir. Her iki grubun karsilastinimasina iliskin veriler
Tablo 3'te g6sterilmistir.

Tartisma

Kas iskelet sistemi hastaliklari bireylerin yasam kalitesini olumsuz
etkileyen ve bazen is glici kaybina yol agan ¢nemli bir saglik
sorunudur. FTR, herhangi bir hastalik veya hasar sonucu kiside

Tablo 2. Hastalarimizin anket sorularina vermis olduklari yanitlar ve

oranlari
n=362 Soruyu
Yanitlayan
Hasta
n (%)
Fizik tedaviden beklentiniz nedir? n=362
Tamamen iyilesmek 250 (69,10)
Rahatlayip gunlik isleri yapabilmek 112 (30,90)
Fizik tedavi beklentinizi karsiladi mi? n=361
Evet karsiladi 324 (89,75)
Hayir karsilamadi 37 (10,25)
Fizik tedaviden yarar gordlintiz ma? n=362
Evet yararlandim 321 (88,67)
Hayir yararlanmadim 41 (11,33)
Uygulayicidan memnun kaldiniz mi? n=360
Evet memnun kaldim 28 (78,10)
Hayir memnun kalmadim 79 (21,90)
Fizik tedavi ile birlikte egzersiz uyguladiniz mi? n=362
Evet 244 (67,40)
Hay\r 118 (32,60)
Egzersiz uygulamasi tarif edildi mi? n=357
Evet tarif edildi 274 (76,75)
Hayir brosiire bakarak yaptim 83 (23,25)
Egzersizin yararli oldugunu dustinlyor musunuz? n=332
Evet 230 (69,28)
Hayir 102 (30,72)
GUnluk yasam 6nerilerine uyabildiniz mi? n=347
Evet 266 (76,66)
Hayir 81 (23,34)
Fizik tedavi olurken istirahat edebildiniz mi? n=362
Evet istirahat ettim 87 (24,03)
Hayir aktif calistim 275 (75,97)
Fizik tedavi olmadan iyilesmek mimkin ma? n=353
Evet mimkiin 64 (18,10)
Hayir mtimkin degil 289 (81,90)
Fizik tedavinin zararlari var midir? n=340
Hicbir zarari yoktur 185 (54,40)
Bazi durumlarda zarar verebilir 155 (45,60)

Tablo 3. Fizik tedaviden yarar géren ve yarar gérmeyen hastalarin

demografik/klinik 6zelliklerinin ve anket verilerinin karsilastiriimasi

n=362 Fizik Fizik
tedaviden tedaviden P
yarar goren | yarar
hasta n (%) | gérmeyen
hasta n (%)
Yas 319 41
(Ortalama) 55,22+12,37 | 55,34+9,76 0,794
Cinsiyet
Kadin 231 (71,96) | 32 (78,05) 0,462
Erkek 90 (28,04) | 9(21,95)
Ogrenim durumu
ilkégretim 207 (64,89) | 27 (65,85) 0,052
Ortadgretim 72 (22,57) 13 (31,71)
Universite 40 (12,54) 1(2,44)
Calisma durumu
Calismiyor 68(21,32) | 9(21,95) 0,203
Calisiyor 251 (78,68) | 32 (78,05)
Sistemik hastalik dykusu
Var 172 (53,92) | 31 (75,61) 0,008
Yok 147 (46,08) | 10 (24,39)
Fizik tedavi seans sayis
<10 Seans 70 (21,94) | 10 (24,39) 0,484
>10 Seans 249 (78,06) | 31 (75,61)
Fizik tedavi sekli n=8317
Ayaktan 236 (74,45) | 29 (70,73) 0,558
Yatarak 81(25,55) | 12 (29,27)
Fizik tedaviden beklentiniz nedir?
Tamamen iyilesmek 220 (68,97) | 29 (70,73)
Rahatlayip glinliik islerimi yapabilmek | 99 (31,03) 12 (29,27) 0,867
Fizik Tedavi beklentinizi karsiladi mi?
Evet karsiladi 303 (94,98) | 21(51,22)
Hayir karsilamadi 16 (5,02) 20 (48,78) 0,000
Uygulayicidan memnun kaldiniz mi? n=317
Evet memnun kaldim 256 (80,76) | 25 (60,98)
Hayir memnun kalmadim 61 (19,24) 16 (39,02) 0,004
Fizik tedavi ile birlikte egzersiz
uyguladiniz mi? 222 (69,59) | 21(51,22)
Evet 97 (30,41) | 20 (48,78) 0,027
Hayir
Egzersiz uygulamasi tarif edildi mi? n=316 n=39
Evet tarif edildi 247 (78,16) | 26 (66,67)
Hayir brostre bakarak yaptim 69 (21,84) 13 (33,33) 0,049
Gunluk yasam 6nerilerine uyabildiniz | n=307 n=38
mi? 243 (79,15) | 23 (60,53)
Evet 64 (20,85) | 15 (39,47) 0,005
Hayir
Fizik tedavi olurken istirahat
edebildiniz mi? 74 (23,20) | 13(31,71)
Evet istirahat ettim 245 (76,80) | 28 (68,29) 0,359
Hayir aktif calistim
Fizik tedavi olmadan iyilesmek n=312 n=40
mimkin ma? 56 (17,95) 8 (20)
Evet mimkiin 256 (82,05) | 32 (80) 0,859
Hayir miimkin degil
Fizik tedavinin zararlari var midir? n=301 n=38
Hicbir zarari yoktur 164 (54,49) | 20 (52,63)
Bazi durumlarda zarar verebilir 137 (45,51) | 18 (47,37) 0,926

Tablodaki tiim kategorik verilerin karsilastirmasinda ki-kare testi kullanilmistir




Turk J Osteoporos
2019;25:78-82

Kilig ve ark. 81

Fizik Tedavi Programina Alina Hastalarin Farkindalik Dizeyi

olusan fonksiyon bozuklugunun yeniden kazandirilmasi ve
yasam kalitesinin artirilmasi amaciyla uygulanan yéntemler
kompleksidir. FTR programi her hastanin dzel gereksinimlerine
gore belirlenir ve uygulanir.

FTR bélimlerinde ayaktan veya yatirilarak tedavi edilen hastalarin
memnuniyet duzeylerini belirlemek amaciyla iletisim, teknik
yeterlilik, uygulayicinin kisilik 6zellikleri, erisilebilirlik, maliyet,
fiziki kosullar gibi etmenler degerlendirilmistir (3,6,8-11). Biz bu
calismamizda hastalarimizin FTR’ye iliskin beklenti, farkindalik,
memnuniyet ve ev programina uyum durumuna odaklandik.
Hastalarimizin tedaviden vyararlanma orani %88,60'ti ve
%89,75'i beklentisinin karsilandigini ifade etti. Anketimizde
rahatlayip glnlUk islerini yapabilmeyi hedefleyen hastalar,
hastaliklarindan tamamen kurtulmayr hedefleyen hastalardan
daha cok yarar goérmdislerdir. Tedavi igin gercekci bir hedef
belirleme tedaviden yarar gérme durumunu ve memnuniyeti
artirmaktadir.

Hastalarimizi tedaviden yarar goéren ve yarar gormeyen
hastalar olarak iki gruba ayirdigimizda, her iki hasta grubu
yas ortalamasi, cinsiyet, 6grenim durumu ve calisma durumu
agisindan benzerdi.

Calismamizda sistemik hastalik 6ykUsu olan hastalarin tedaviden
yararlanma orani daha dustk bulundu. Osteoartritli hastalarda
sistemik komorbid hastaliklarin varliginda yasam kalitesinin
onemli dlclide olumsuz etkilendigi, agri skorlarinin daha yiksek
oldugu ve fiziksel islev bozuklugu ile yorgunluk duzeyinin
artig bildirilmistir (12-14). Weiner ve ark. (15), bel agrisi sikhidi
ve agr siddeti ile performansa dayall fiziksel islev arasindaki
iliskiyi saptamak amaciyla yaptiklari calismada yasllarda fiziksel
fonksiyonun agri siddeti ve komorbiditelerle iliskili oldugunu
saptamiglardir. Calismalarda elde edilen bulgular g6z éniine
alindiginda eslik eden sistemik hastaligi olanlarda, genel durum
bozuklugu ve sistemik hastaliga bagl komplikasyonlarin daha
stk olmasi nedeniyle fonksiyonel kapasitenin azalmasina bagl
olarak fiziksel fonksiyonun daha fazla bozuldugu, agrinin arttigi
ve hastalarin bu sebeple tedaviden daha az yararlanmis olduklari
sOylenebilir.

Hastanemizde fizik tedavi uygulamasi genellikle 10 seans
ve Uzerinde yapilmaktadir. Calismamizda 10 seans veya 10
seanstan fazla tedavi gorenler arasinda anlamli fark saptamadik.
Casserley-Feeney ve ark. (4), kas iskelet sistemi agrisinda
uygulanan 8 seanslik fizik tedavinin agrida énemli dlclide azalma
sagladigini bildirmislerdir. Okmen ve ark. (16) ise, 15 seans fizik
tedavinin, kronik bel agrisinda agri ve sakatlik Gizerinde 10 seans
fizik tedavi uygulamasindan daha etkili oldugunu bildirmislerdir.
Aktif calisma hayatinda, hastalarin fizik tedaviden daha cok
yararlanmasi ve ise donUgslerinin daha erken olabilmesi icin
FTR'nin yani sira davranissal egitim de 6nemlidir. Cunkd is
yasamina erken donusliin dizabiliteyi azalttigi bilinmektedir
(17). Calismamizda tedavi slresince aktif calisma hayatina
devam edenler ile calismayip istirahat edenlerin tedaviden
yararlanma dlzeyi benzerdi. GUnlik yasam aktiviteleri icin
egitilmis olmalar hastalarin istirahat etmemelerine ragmen
FTR'den yararlanmalarina katki saglamis olabilir.

FTR'de uygulayicilarin hasta ile olan iletisiminin dnemi bir¢ok
calismada vurgulanmis, bunun hasta memnuniyetinin temel
belirleyicilerinden birisi oldugu bildirilmistir (18,19). Bizim
calismamizda fizyoterapistten memnuniyet dizeyi %78,10'du
ve fizyoterapistten memnun olanlarin %91,10'u tedaviden
yarar gormistU. Hastalarimizda fizyoterapistlerden memnuniyet
oraninin ytksek olmasi, hastayla iyi iletisim kurabilme becerilerinin
yiksek oldugunun goéstergesidir.

Hastanin azalmis ya da olumsuz etkilenmis olan fonksiyonel
durumunun korunmasi icin tedavinin terapotik egzersizlerle
desteklenmesinin fonksiyonel iyilesmeyi artirdigina, maluliyeti ve
psikolojik zorlanmayi azalttigina dair calismalar mevcuttur (20-
23). Egzersiz programindan yararlanmanin en 6nemli unsuru
egzersizi teknigine uygun olarak yeterli dizeyde yapabiliyor
olmaktir. Ay ve ark. (24,25), egzersiz i¢in egitim sunumunun
osteoartritli hastalarda tedavinin etkinligini daha fazla artirdigini
bildirmislerdir. Biz de bu calismada literatlrle uyumlu sekilde
fizik tedaviyle birlikte egzersiz yapanlarin tedaviden yararlanma
oranlarini, yapmayanlara gore belirgin dizeyde daha yuksek
saptadik.

Literatlrde hastalarin hastaliklari ile ilgili olarak sikayetlerini
arttiricl veya azaltici durumlar hakkinda verilen bilissel-davranisc
egitimin fonksiyonel durumu iyilestirme ve agriyi azaltmada
etkili oldugu bildirilmistir (26,27). Calismamizda, gUnlik
yasam aktiviteleri icin kendilerine anlatilan Onerilere uyanlarin,
sikayetlerini artirici pozisyon ve aktiviteler konusunda bilingli
davranmayi 6grenmis olmalari ve dolayisiyla kendilerini daha
iyi koruyabilmeleri nedeniyle tedaviden yararlanma diizeylerinin
daha fazla oldugunu distinmekteyiz.

Hastalarimizin fizik tedavi olmadan iyilesmenin mimkin oldugu
ya da olmadigi konusundaki distinceleri, fizik tedaviden yarar
goérme konusunda gulgli bir inang tasidiklarini gostermektedir.
iyilesme durumunu tamamen fizik tedaviye atfetmemekle
birlikte, onlar icin fizik tedavinin yakinmalarindan kurtulmakta
iyi ve gucli bir secenek oldugu asikardir. Calismamizda fizik
tedavinin hicbir durumda zarari olmadigini distinenler ile bazi
durumlarda zararli olabilecegini distinenler arasinda yararlanma
agisindan anlamli fark saptamadik. Fizik tedavi olmadan
iyilesemeyecegini ya da tedavisi icin tek seceneginin fizik
tedavi oldugunu duslinen hastalarin oraninin azimsanamayacak
oranda yiksek olmasi, bu konuda hasta bilinclendirmesini
gerekli kilmaktadir.

Calismaya alinan hasta sayisinin nispeten az olmasi, ankette
tedaviye iliskin sorularla birlikte fiziki kosullarin degerlendiriimemis
olmasi, anket formunun ilgili profesyoneller tarafindan degil de
tarafimizca hazirlanmis olmasi ve gegerlilik ve glvenirliliginin
kisithhigidir.  Ulkemizde
memnuniyet anket calismalari ¢ogunlukla fiziki kosullara

yapilmamis olmasi  calismamizin

odaklanmisken bizim anketimizin, saglikta FTR hizmetinin daha
Once arastinlmamis olan tedavi kismina odaklanmis olmasi
calismamizin gucli yonudur.
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Sonuc¢

Calismamizda hastanemizde FTR programina alinan hastalarin
tedaviden beklenti ve yararlanma ile uygulayicidan memnuniyet
oranlarinin oldukga yuksek olugunu gérdik (%89,75, %88,60,
%78,10). Saglk hizmeti sunumunun daha fazla hasta merkezli
hale geldigi ve hasta memnuniyetinin saglik hizmeti kalitesinde
en 6nemli bilesen oldugu g6z dnine alindiginda tedaviden
yararlanmis olma durumunun hasta memnuniyetine ¢ok
buytk katki saglayacadi asikardir. Saglikta hizmet kalitesinin
belirlenmesinde daha cok fiziksel kosullar, teknik alt yapi, maliyet,
hijyen gibi durumlara odaklaniimasi bir yonuyle eksik kalacaktir.
Hastalarin kaliteli hizmet almanin yaninda hastaliklaryla ilgili
beklenti, farkindalk ve tedaviden memnuniyet durumlarinin
degerlendirilmesi, fizik tedaviden daha cok vyararlanma
konusunda etkili olacaktir. Ayrica hastalarin tedaviye uyumunun
ve hastaliklari konusunda egitiimelerinin hem tedaviye hem de
hizmet kalitesine énemli katkilar saglayacadi dislincesindeyiz.
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Amac: Kemik kirllganliginda artis ile sonuglanan osteoporozun énlenmesi igin risk faktorlerinin bilinmesi ve kontrol altina alinmasi énemlidir.
Saglik calisanlarinin risk altindaki bireyleri saptamasi ve bilgilendirmesi bireyleri osteoporozdan koruma agisindan gereklidir. Calismamizda
saglik bilimlerinin farkl alanlarindaki 6grencilerin osteoporoz bilgi diizeylerini incelemeyi ve karsilastirmayr amagladik.

Gereg ve Yéntem: Bu calisma istanbul Arel Universitesi Fizyoterapi ve Rehabilitasyon (FTR), Beslenme ve Diyetetik Bélimlerinde 6grenim goren
19-46 yas arasi 259 6grenci ile yapiimistir. Osteoporoz bilgi diizeylerini tespit etmek amaciyla revize 2011-osteoporoz bilgi testi kullaniimistir.
Bulgular: Ogrencilerin yaslar ortalamasi 21,59+2,4'ti. FTR ve beslenme bélimleri arasinda osteoporoz bilgi diizeyleri toplam skorlari
agisindan anlamli fark bulunmadi ancak FTR bolimi 6drencilerinin egzersiz alt grubu ortalamalari istatistiksel olarak anlamli diizeyde ylksek
bulundu (p<0,05). Birinci sinifta okuyan 6grencilerin toplam skor, egzersiz ve beslenme alt skorlarinin 2., 3., 4. siniflarindaki 6grencilerden
daha duslk oldugu gorildi.

Sonug: Saglik egitimi alan 6grencilerde ilerleyen siniflarda osteoporoz konusunda bilgi dizeyleri yikselmektedir. EGitimin icerigine gdre bilgi
duzeyleri degisebilmektedir.

Anahtar kelimeler: Osteoporoz, 6grenci, bilgi diizeyi, farkindalik

Abstract

Objective: It is important to know and control the risk factors for the prevention of osteoporosis, which results in increased bone fragility. It
is necessary for health professionals to identify and inform individuals at risk for the protection of them from osteoporosis. In this study, we
aimed to examine and compare the knowledge levels of osteoporosis among students in different fields of health sciences.

Materials and Methods: This study was carried out with 259 students aged between 19 and 46 who are studying at istanbul Arel University
Physiotherapy and Rehabilitation (PTR) and Nutrition and Dietetics Departments. The revised 201 1-osteoporosis knowledge test was used to
determine their knowledge levels of osteoporosis.

Results: The average age of the students was 21.59+2.4. There was no statistically significant difference between the PTR and Nutrition
departments in terms of a total score of osteoporosis knowledge level, but the mean of the exercise subgroups of PTR students was found
to be statistically significantly higher (p<0.05). It was observed that the total score, exercise, and nutrition subscores of the students in the
first grade were lower than those in the 2", 3", and 4™ grades.

Conclusion: The health education students’ knowledge level about osteoporosis is increasing according to their educational level. The level
of knowledge can change concerning to the content of education.

Keywords: Osteoporosis, student, knowledge level, awareness

Yazisma Adresi/Address for Correspondence: Dr. Mehmet Cetin Baskaya, Saglik Bilimleri Universitesi Dr. Abdurrahman Yurtaslan Ankara Onkoloji Egitim ve Arastirma
Hastanesi, Agr Klinigi, Ankara, Tiirkiye
Tel.: +90 507 947 41 08 E-posta: mcetinbaskaya@gmail.com ORCID ID: orcid.org/0000-0002-0859-8911
Gelis Tarihi/Received: 02.01.2019 Kabul Tarihi/Accepted: 10.05.2019
©Telif Hakki 2019 Tiirkiye Osteoporoz Dernegi
Turk Osteoporoz Dergisi, Galenos Yayinevi tarafindan yayinlanmistir.


https://orcid.org/0000-0001-9813-5904
https://orcid.org/0000-0003-4294-6761
https://orcid.org/0000-0002-0859-8911
https://orcid.org/0000-0003-2871-0090
https://orcid.org/0000-0003-1664-1016
https://orcid.org/0000-0002-6061-4958

84 Ercalik ve ark.

Beslenme ve Diyetetik-Fizyoterapi Ogrencilerinde Osteoporoz Bilgi Diizeyi Karsilastirimasi

Turk J Osteoporos
2019;25:83-7

Giris

Osteoporoz; dustk kemik kutlesi, kemik dokusunun mikro
mimarisinin bozulmasi ile karakterize ve kemik kirilganliginda
artis ile sonuglanan sistemik bir metabolik kemik hastaligr olarak
tanimlanir (1). Dlnya capinda 200 milyondan fazla kisinin
osteoporoz oldugu tahmin edilmektedir (2). Tim dlnyada
ortalama yasam siresinin uzamasiyla birlikte insanlarin ileri
yasta sahip olduklari kronik hastaliklar dnem kazanmistir (3).
Osteoporozun giderek bir halk sagligi problemine déniismesinin
baslica nedeni, osteoporoza sekonder gelisen frajilite kiriklarina
bagli olarak ortaya cikan morbidite, mortalite artisi ve ekonomik
kayiplardir (4). Toplum saglidi ve artan tedavi maliyetlerinin etkisi
ile tim dlnyada osteoporozun tedavisinden c¢ok, &nlenmesi
yonlndeki c¢alismalar adirlik kazanmistir (3). Osteoporozun
onlenmesi icin risk faktorlerinin bilinmesi ve kontrol altina
alinmasi 6nemlidir. Postmenapozal kadinlarda; yaslanma, diisiik
beden kitle indeksi, gecirilmis frajilite kingi, ciddi immobilite,
sedanter yasam tarzi ve glukokortikoid kullanimidir. Diger
onemli risk faktorleri; sigara, asiri alkol ve kafein kullanimi,
romatoid artrit, ailede (annede) kirik (kalca) ©yklsl, erken
menapoz (<45 vyas), ge¢ menars, nulliparite, diyette distk
kalsiyum alimi, vitamin D azligi, antikoagilanlar, kemoterapi,
kronik fosfat baglayici antiasitler ve tiroid hormon tedavisidir (4).
Menapoz dénemindeki kadinlarin osteoporoz ile iliskili risk
faktorlerini belirlemek ve sonuglari kadin saghgini gelistirmek igin
kullanmak saglik profesyonellerinin &nemli sorumluluklarindandir
(4). Osteoporozlu bireyler ile calisan saglik calisanlarinin bu
hastaligin nasil 6nlenecedi ve tedavi edilecedi konusunda etkin
bilgi sahibi olmalari dnemlidir (5). Biz de calismamizda saglk
bilimlerinin farkli alanlarindaki 6grencilerin  osteoporoz bilgi
duizeylerini saptamayi ve karsilastirmayi amacladik.

Gereg ve Yontem

Calismaya istanbul Arel Universitesi Fizyoterapi ve Rehabilitasyon
(FTR), Beslenme ve Diyetetik (BD) bdlimlerinde egitim goren
19-46 yas arasi 259 Ogrenci cinsiyet ayrimi yapiimaksizin
dahil edildi. Ogrencilere calisma hakkinda &n bilgi verilerek
ogrencilerin génullilik ilkesine gdre katilimi saglandi. Gondlli
olmayan 6grenciler calisma kapsamina alinmadi.

Katilimcilarin yas ve cinsiyetini iceren demografik verileri
kaydedildi ve osteoporoz bilgi dlizeylerini tespit etmek amaciyla
revize 201 1-osteoporoz bilgi testini (OBT) doldurmalari istendi.
OBT, ilk olarak 1991°de Kim ve ark. (6) tarafindan gelistirilmistir.
Osteoporoz hakkinda bilgi diizeyini 6lgmeyi amaglayan 24 soru
iceren coktan secmeli bir ankettir. Ankette egzersiz yapma ve
aktivite dizeyi, osteoporozdan korunmak icin uygulanan diyetle
ilgili sorular yer alir. Tlrkce gecerlilik ve guvenilirlik calismasi
Kilic ve Erci (7) tarafindan yapiimistir. OBT 2011 yilinda risk
faktorlerini sorgulayan 8 soru ilavesiyle revize edilmistir (8). Bir-
on bir arasindaki sorular osteoporoz risk faktérlerini sorgular
ve cevaplar “Kemik erimesi olma ihtimali yuksektir”, “Kemik
erimesi olma ihtimali disuktir”, “Kemik erimesi gelismesi ile
ilgisi yoktur” ve “Bilmiyorum” seceneklerinden biri isaretlenerek

verilir. “Kemik erimesi gelismesi ile ilgisi yoktur” ve “Bilmiyorum”
cevaplari yanls olarak degerlendirilip O puan verilir, “Kemik
erimesi olma ihtimali yiksektir” veya “Kemik erimesi olma
ihtimali dUstktlr” cevaplar dogru kabul edilir ve 1 puan verilir.
Diger sorular 4 secmeli cevap icerir ve dogru cevap isaretlenince
1 puan verilir. Revize-OBT'nin 2 alt grubu vardir: Beslenme alt
grubu 26 soru icerir (1-11 ve 18-32), egzersiz alt grubu 20 soru
icerir (1-17 ve 30-32). Bu iki alt grubun 14 sorusu ortaktir (1-11
ve 30-32). Toplam skorda bu durum g6z dniinde bulundurulur
ve toplam skor 0-32 arasinda bulunur (8). Revize-OBT'nin Tirkge
gegerlilik guvenilirlik calismasi Simsir ve ark. (8) tarafindan
yapilmistir.

istatistiksel Analiz

Calismada elde edilen bulgular degerlendirilirken, istatistiksel
analizler icin IBM SPSS Statistics 22 (IBM SPSS, Tirkiye)
programi  kullanildi.  Calisma verileri  deg@erlendirilirken
parametrelerin normal dagilima uygunlugu Shapiro Wilks
testi ile degerlendirildi. Tanimlayici istatistiksel metodlarin
(ortalama, standart sapma, frekans) yani sira niceliksel verilerin
karsilastirlmasinda normal dagilim g0steren parametrelerin
gruplar arasi karsilastirmalarinda one-way ANOVA testi ve
farkliiga neden olan grubun tespitinde Tamhane's T2 testi
kullanildi. Normal dagilim g6steren parametrelerin iki grup arasi
karsilastirmalarinda Student’s t-test kullanildi. Anlamlilik p<0,05
dizeyinde degerlendirildi.

Bulgular

Calisma Mayis-Ekim 2017 tarihleri arasinda yaslari 19 ile
46 arasinda degismekte olan, 61'i (%23,6) erkek ve 198'i
(%76,4) kadin olmak Uzere toplam 259 6grenci ile yapilmistir.
Ogrencilerin yaslari ortalamasi 21,59+2,4'dir. Calisma 59'u
(%22,8) FTR 6grencisi ve 200'U (%77,2) BD 6grencisi olmak
tizere iki bélimde incelenmistir.  Ogrencilerin 65'i (%25,1)
1.sinif, 54°0 (%20,8) 2.sinif, 99'u (%38,2) 3.sinif ve 41'1 (%15,8)
4.sinif 6grencisidir.

FTR ve BD bdlimleri arasinda beslenme alt grubu ve toplam
skor ortalamalari agisindan istatistiksel olarak anlamli bir farklilik
bulunmamaktadir (p>0,05). FTR b&limUnln egzersiz alt grubu
ortalamalari, BD boliminden istatistiksel olarak anlamli diizeyde
yuksek bulunmustur (p<0,05) (Tablo 1).

FTR ve BD boliminde; erkekler ve kadinlar arasinda beslenme
alt grubu, egzersiz alt grubu ve toplam skor ortalamalari
acisindan istatistiksel olarak anlamli bir farklilik bulunmamaktadir
(p>0,05) (Tablo 2).

BD béliminde; siniflar arasinda beslenme, egzersiz alt gruplar
ve toplam skor ortalamalari agisindan istatistiksel olarak anlamli
farkliik bulunmaktadir (p<0,05). Farkliigin tespiti icin yapilan
ikili karsilastirmalar sonucunda; 1.siniflarin beslenme alt grubu
ortalamalari, 2.sinif, 3.sinif ve 4. siniflardan istatistiksel olarak
anlamli dizeyde duistk bulunmustur (p<0,05). Diger siniflar
arasinda beslenme alt grubu ortalamalari acisindan istatistiksel
olarak anlamli bir farklilik bulunmamaktadir (p>0,05) (Tablo 3).
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Literatlrde toplumun cesitli kesimlerinde osteoporoz bilgi
diizeyini degerlendiren calismalar mevcuttur (3,9-14). Bizim
calismamizda BD bolimU 6grencileri ile FTR bolimU égrencileri
arasinda genel osteoporoz bilgi dizeyi acisindan anlamli fark
saptanmamistir. Ancak BD bdéliminde, Ust siniflarda okuyan
ogrencilerin 1. siniflara gdre bilgi dlzeyi anlamli olarak daha
yuksekti. Saglk egitiminin, osteoporoz bilgi dizeyi Uzerine
etkisi beklenen bir sonuctur. Literatlrde toplumun cesitli
kesimlerini iceren, osteoporoz bilgi dizeyi ile ilgili yapilan
calismalar incelendiginde calismamizin sonuglariyla benzer bir

Tablo 1. Béliimler arasinda beslenme alt grubu,

egzersiz alt grubu ve toplam skor puanlarinin
degerlendirilmesi

BG6lim o)

FTR BD

Ort £SS Ort £SS
Beslenme alt grubu 14,31+4,5 | 14,92+4,25 | 0,336
Egzersiz alt grubu 12,49+4,1 | 11,04+3,22 | 0,005*
Toplam skor 17,31+£5,4 | 17,36%4,72 | 0,945
*p<0,05, Ort + SS: Ortalama + standart sapma, FTR: Fizyoterapi ve
rehabilitasyon, BD: Beslenme ve diyetetik,

sekilde egitim dlzeyi ile osteoporoz bilgi dizeyinin korele
oldugu gérildi (3,9-11). Ozellikle osteoporozlu bireyler ile
calisanlarda, osteoporoz bilgi dizeylerinin daha yiiksek olmasi
beklenmektedir. Primer saglik bakimi saglayan hemsirelerin ve
ebelerin osteoporoz bilgi duzeylerini degerlendiren Yagmur
(15) yaptigi calismada, osteoporoz bilgi diizeyleri orta dizeyde
bulunmustur. Calismaya katilanlarin %65,9'u saglik egitimleri
sirasinda osteoporozla ilgili bilgi almadiklarini ifade etmislerdir.
Literatlrde saglik egitimi almakta olan hemsirelik 6grencilerinin
osteoporoz bilgi dizeyleri ve davranislarinin incelendigi bircok
calisma bulunmaktadir. Bu calismalarda birbirinden farkli
anket ve degerlendirme yéntemleri kullaniimis olup hemsirelik
6grencilerinin osteoporoz bilgi diizeylerinin genel olarak yeterli
olmadig saptanmistir (6,16). Ogrencilerin kendi icinde siniflar
arasi farkliliklari degerlendirildiginde bizim calismamizla benzer
bir sekilde Ust siniflarda okuyan 6grencilerin daha ylksek bilgi
diizeyine sahip oldugu gordlmastir (6).

Tip fakdltesi 6grencilerinin osteoporoz bilgi diizeylerini inceleyen
Eyigor ve ark. (17) yaptidi calismada, 6grencilerin cogunlugunun
osteoporoz  tanimini  bilmekle birlikte osteoporozun
komplikasyonlari ve osteoporozdan korunma ydntemleri
konusundaki bilgilerinin yetersiz oldugu bildirilmistir. Sri Lanka
ve Pakistan’da kadin tip 6grencileri ile yapilan osteoporoz tani ve
tedavi yontemleri, risk faktorleri, osteoporozu dnleme yontemleri
ilgili bilgi dlzeylerini inceleyen ¢alismalarda; 6grencilerin dnemli

Tablo 2. Boliimlerde erkekler ve kadinlar arasinda beslenme alt grubu, egzersiz alt grubu ve toplam skor puanlarinin

degerlendirilmesi

Bolim Cinsiyet p
Erkek Kadin
Ort £SS Ort £ SS
FTR Beslenme alt grubu 14,06+4,86 14,67+3,97 0,613
Egzersiz alt grubu 12,17+4,33 12,96+3,79 0,474
Toplam skor 17,0645,71 17,67+5,02 0,674
BD Beslenme alt grubu 14,73+5,36 14,95+4,07 0,844
Egzersiz alt grubu 10,42+3,84 11,13+£3,12 0,296
Toplam skor 16,96+6,15 17,41+4,49 0,650
FTR: Fizyoterapi ve rehabilitasyon, BD: Beslenme ve diyetetik, Ort + SS: Ortalama + standart sapma
Student's ttest p<0,05

Tablo 3. Beslenme ve diyetetik béliimiinde siniflar arasinda beslenme alt grubu, egzersiz alt grubu ve toplam skor

puanlarinin degerlendirilmesi

Sinif Beslenme alt grubu Egzersiz alt grubu Toplam skor
Ort + SS Ort + SS Ort + SS

1. sinif 11,97+4,03 9,37+3,28 13,98+4,5

2. sinif 16,79£3,78 11,77£3,02 19,3844,28

3. sinif 15,343,81 11,55£3,41 17,954,221

4. sinif 16,92+2,7 12,29+1,78 19,61+2,66

p 0,000* 0,000* 0,000*

Ort + SS: Ortalama + standart sapma

*p<0,05
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bir kisminin zayif bilgi dlzeyine sahip oldugu saptanmis, ¢ok
az o6grencinin osteoporozdan korunmaya yonelik beslenme
ve egzersiz davranislar sergiledikleri gorGlmustir (18,19).
Ghaffari ve ark. (20) tarafindan iran’da yapilan bir calismada ise
medikal bilim &grencilerinin yalniz %19 unun osteoporoz bilgi
diizeyleri ylksek olarak bulunmustur Bayindir Cevik ve ark. (21)
Turkiye'de yaptigi calismada da benzer bir sekilde, saglik egitimi
alan kiz 6grencilerin osteoporoz riski farkindalik dizeyleri orta
diizeyde sonuglanmistir.

Biz calismamizda osteoporoz bilgi diizeyinde, boélimler arasi
belirgin fark saptanmamistir. Giangregorio ve ark. (22) 2016
yilinda yayinladigi frajilite kingr olan hastalara bakim yapan
saglk profesyonellerinin OBT ile degerlendirdigi calismada
diyetisyenlerin eczacilardan, eczacilarin da fizyoterapist ve
hemsirelerden daha yiksek osteoporoz bilgi dizeyine sahip
oldugu gdsterilmistir. Sonucun bizim calismamizla uyumsuz
Saglk
hizmetleri programlarinda okuyan oOgrencilerin osteoporoz
bilgisini degerlendiren bir baska calismada; hemsirelik,
eczacllik, fizyoterapi, beslenme bolimi 6grencilerine OBT
ile degerlendirilmis ve calismamizla benzer bir sekilde Ust

olmasinin  sebebi, o6rneklem buylkligu olabilir.

siniflarda okuyan &6grencilerin bilgi duzeyi alt siniflarda
okuyan 6grencilerden yiksek bulunmustur. Bélimler arasi
karsilastirmada alt siniflarda okuyan eczacilik &grencilerinin
bilgi dizeyi 1. sinif FTR 6grencileri hari¢ diger tim gruplardan
anlamli olarak dusik oldugu saptanmistir (5). Elnaem ve ark.
(23) yaptigi baska bir calismada ise son sinif tip, eczacilik, FTR ve
beslenme boliml 6grencilerinin osteoporoz bilgi dizeylerinin
OBT ile degerlendirildigi baska bir calismada toplam skor ve
beslenme skoru beslenme ve FTR bolimi 6grencilerinde daha
ylksek bulunmustur.

GCalismamizda OBT egzersiz alt grubu skorlarinda FTR
ogrencilerinin farkindaliginin BD 6grencilerinden anlamli olarak
daha ylksek oldugu saptandi. FTR 6grencilerinin egzersiz
konusunda daha egitimli olmalari sebebiyle bu beklenen bir
sonuctur. Beslenme alt grubu skorlarinda ise gruplar arasinda
anlamli farklilik saptanmadi.

Calismanin Kisithliklan

GCalismamizin major kisithhidr katiimar sayisidir. Daha  yiksek
katilimar ile saglk alanindaki daha farkli bdlimlerde okuyan
Ogrencilerin bilgi dizeyleri arastirlabilir.

Sonug

Saglik egitimi alan 6grencilerde ilerleyen siniflarda osteoporoz
konusunda bilgi dlzeyinin daha yuksek oldugu saptandi.
Toplumda osteoporoz farkindaliginin gelismesinde egitimli
saglik calisanlarinin 6nemli payr vardir. Saglk egitimi alan
Ogrencilerin osteoporoz bilgi dizeylerini gdzden gegirmek ve
artirmaya yonelik girisimlerde bulunmak yaslanan toplumda
ciddi morbidite ve mortaliteye sebep olan osteoporozun
onlenmesinde onemli bir adim olacaktir.

Etik

Etik Kurul Onayi: Calisma icin istanbul Arel Universitesi Etik
Kurulu'ndan onay alinmistir (Protokol no: 69396709-300.00.00-
994-1)

Hasta Onayi: Calismamiza dahil edilen tim hastalardan
bilgilendirilmis onam formu alinmistir.
Hakem Degerlendirmesi: Editorler
degerlendirilmistir.

kurulu tarafindan

Yazarlik Katkilari

Konsept: C.E., Dizayn: C.E.,M.C.B., Veri Toplama veya Isleme:
0.P.0., SS., EU., Analiz veya Yorumlama: CE, SA., M.CB,
Literatlr Arama: E.U., S.A,, O.P.0., Yazan: C.E., S.A.,
M.C.B.

Cikar Catismasi:
bildirilmemistir.
Finansal Destek: Yazarlar tarafindan finansal destek almadiklari
bildirilmistir.

Yazarlar tarafindan ¢ikar catismasi

Kaynaklar

1. Kanis JA, McCloskey EV, Johansson H, Cooper C, Rizzoli
R, Reginster J.Y. European guidance for the diagnosis and
management of osteoporosis in postmenopausal women.
Osteoporos Int 2013;24:23-57.

2. Alvaro R, Pennini A, Zannetti EB, Cittadini N, Feola M, Rao C, et
al. Bone care nurses and the evolution of the nurse’s educational
function: the Guardian Angel® research Project. Clinical Cases in
Mineral and Bone Metabolism 2015;12:43-6.

3. Aksu A, Zinnuroglu M, Karaoglan B, Akin S, Kutsal YG, Atalay
F, ve ark. Osteoporoz, Egitim Durumu ve Farkindalik Duzeyi
Arastirma Sonuglari. Osteoporoz Diinyasindan 2005;11:36-40.

4. Pinar G, Pinar T, Dogan N, Karahan A, Algier L, Abbasoglu A, ve
ark. Kirk bes yas ve Ustl kadinlarda osteoporoz risk faktérleri.
Dicle Tip Dergisi 2009;36:258-66.

5. Nguyen VH, Wang Z. Osteoporosis Knowledge of Students
in Relevant Healthcare Academic Programs. Osteoporos
2012;2012:383412.

6. Kim KK, Horan ML, Gendler P, Patel MK. Development and
evaluation of the Osteoporosis Health Belief Scale. Res Nurs
Health 1991;14:155-63.

7. Kilig D, Erci B. Osteoporoz Saglk inan¢ Olcegi, Osteoporoz Oz
Etkililik/Yeterlilik Olcedi ve Osteoporoz Bilgi Testi'nin Gegerlilik ve
Guvenilirligi. Atatirk Universitesi Hemsirelik Yiksekokulu Dergisi
2004;7:90-102.

8. Simsir Atalay N, Akkaya N, Sahin F. Revize 2011-Osteoporoz
Bilgi Testi'nin Tiirkce Versiyonunun Psikometrik Ozellikleri. Tirk
Osteoporoz Dergisi 2015;21:127-31.

9. Kurt EE, Kocak FA, Tuncay F, Erdem HR, Kiranatloglu F. Kirsal
Bolgede Yasayan Risk Grubu Kadinlarin Osteoporoz Bilgi ve
Farkindalik Diizeyi. Tlrk Osteoporoz Dergisi 2015;21:63-8.

10. Ozisler Z, Unsal Delialioglu S, Ozel S, Sahin Onat S, Yilmaz Sahin
A, Dolmus M. Yasllarda Osteoporoz Farkindaligi: Yaslilarimiz
Nerede?. Tlrk Osteoporoz Dergisi 2015;21:69-72.

11. Aydogan Arslan S, Daskapan A, Atalay D, Tlzln E, Korkem D.
Kirikkale ilinde Yasayan Kadinlarin Osteoporoz Bilgi Diizeyi. Tirk
Fizyoterapi ve Rehabilitasyon Dergisi 2015;26:120-7.

12. Ungan M, Timer M. Turkish Woman's Knowledge of Osteoporosis.
Family Practice 2001;18:199-203.

13. M Mcleod K, Johnson CS. A Systematic Review of Osteoporosis
Health Beliefs in Adult Men and Women. J Osteoporos
2011,2011:197454.

14. Kog A, Aypak C, Yikilkan H, Akbiyik Di, Gérpelioglu S. Onsekiz-35
Yas Arasi Kadinlarin Osteoporoz Hakkindaki Bilgi Tutum ve
Davranis Duizeyleri. Turk Osteoporoz Dergisi 2016;22:11-6.

15. Yagmur Y. The Knowledge od Primary Health Care Providers
Abaout Osteoporosis And Changeable Osteoporosis Risk Factors.



Turk J Osteoporos

2019;25:83-7

Beslenme ve Diyetetik-Fizyoterapi Ogrencilerinde Osteoporoz Bilgi Diizeyi Karsilastirimas

Ercalik ve ark.

87

. Berarducci  A.

Maltepe Universitesi Hemsirelik Bilim ve Sanati Dergisi 2009;2:1-
10.

Senior Nursing Students’
Osteoporosis. Orthop Nurs 2004;23:121-7.

Knowledge of

. Byigor S, Krapolat H, Durmaz B. Medical Students’ Knowledge of

Osteoporosis in Ege University Faculty of Medicine. Romatizma
2008;23:77-81.

. Ediriweera de Silva RE, Haniffa MR, Gunathillaka KD, Atukorala

I, Fernando ED, Perera WL. A descriptive study of knowledge,
beliefs and practices regarding osteoporosis among female
medical school entrants in Sri Lanka. Asia Pacific Family Medicine
2014:13-15.

. Bilal M, Haseeb A, Merchant AZ, Rehman A, Arshad MH, Malik

M, et al. Knowledge, beliefs and practices regarding osteoporosis
among female medical school entrants in Pakistan. Asia Pac Fam
Med 2017;16:6.

20.

21

22.

23.

Ghaffari M, Nasirzadeh M, Rakhshanderou S, Hafezi Bakhtiari M,
Harooni J. Osteoporosis-related knowledge among students of a
medical sciences university in Iran : calcium intake and physical
activity. J Med Life 2015;8:203-8.

. Bayindir Cevik A, Pekmezci H, Kogcan S. Saglk Egitimi Alan Kiz

Ogrencilerin  Osteoporoz Risk Faktorleri ve Farkindaliklarinin
Degerlendirilmesi. HSP 2016;3:31-8.

Giangregorio L, Fisher P, Papaioannou A, Adachi JD. Osteoporosis
Knowledge and Information Needs in Healthcare Professionals
Caring for Patients With Fragility Fractures. Orthop Nurs
2007;26:27-35.

Elnaem MH, Jamshed SQ, Elkalmi RM, Baharuddin MF, Johari
MA, Aziz NABA, et al. Osteoporosis Knowledge among future
healthcare practitioners: Findings from a Malaysian public
university. J Pharm Bioallied Sci 2017;9:115-20.



88 Original Investigation / Orijinal Arastirma

DOI: 10.4274/tod.galenos.2019.63325
Turk J Osteoporos 2019;25:88-92

The Effects of Sugammadex on Vitamin D Levels in Rabbits Under
General Anesthesia

Genel Anestezi Altindaki Tavsanlarda Sugammadeksin D Vitamini Dizeylerine Etkileri

@ Tugba Hiinerel, ® Hatice Betiil Altinisik

Canakkale Onsekiz Mart University Faculty of Medicine, Department of Anesthesiology and Reanimation, Canakkale, Turkey

Abstract

Objective: Sugammadex is a widely used anesthetic agent for reversing of the non-depolarizing block. It reduces blood levels of steroid
compounds by encapsulation. The aim of this study was to investigate the effect of sugammadex on the blood levels of vitamin D levels,
which has a steroid structure.

Materials and Methods: A total of 15 adult male New Zealand white rabbits weighing 2-2.5 kg were randomized into three groups
according to decurarization: Group S [sugammadex (16 mg/kg), n=5], group N [neostigmine (0.05 mg/kg), n=5], group C (control group,
n=5). Vitamin D levels from venous blood were measured at baseline, 20 minutes and 24 hours after general anesthesia.

Results: Mean + SD vitamin D levels before anesthesia, 20 minutes and 24 hours after anesthesia were 4.42+0.60 ng/mL, 4.93+0.72
ng/mL, and 4.66+0.94 ng/mL for group S, 4.92+0.45 ng/mL, 5.02+0.41 ng/mL, and 5.41+0.56 ng/mL for group N, and 5.15+0.82 ng/
mL, 4.57£1.10 ng/mL, and 5.21+1.05 ng/mL for group C, respectively. There were no significant differences in the mean vitamin D levels
between the groups at baseline, 20 minutes, and 24 hours.

Conclusion: Contrary to expectations, it was found that sugammadex did not have a statistically significant effect on blood levels of vitamin D.
Keywords: Vitamin D, general anesthesia, steroids, sugammadex

Amac: Sugammadeks non-depolarizan blogun geri doéndirllmesi igin yaygin kullanilan bir anestezik ajandir. Enkapsilasyon yoluyla steroid
bilesiklerin kan dlzeylerini azalti. Bu calisma, sugammadeksin steroid yapili olan D vitamininin kan dizeyleri Gzerine etkisini arastirmak
amaciyla yapild.

Gereg ve Yontem: 2-2,5 kg agirliginda toplam 15 yetiskin erkek Yeni Zelanda irki beyaz tavsan, dekirarizasyona gore randomize olarak
U¢ gruba ayrildi: Grup S [sugammadeks (16 mg/kg), n=5], grup N [neostigmin (0,05 mg/kg), n=5], grup K (kontrol grubu, n=5). D vitamini
duzeyleri; bazal, genel anestezi sonrasi 20. dakika ve genel anestezi sonrasi 24. saatte vendz kandan olcllda.

Bulgular: Anestezi dncesi, anestezi sonrasi 20. dakika ve 24. saatte ortalama + SS D vitamini seviyeleri sirasiyla; grup S icin 4,42+0,60 ng/
mL, 4,93+0,72 ng/mL ve 4,66+0,94 ng/mL, grup N icin 4,92+0,45 ng/mL, 5,02+0,41 ng/mL ve 5,41+0,56 ng/mL ve grup C igin 5,15+0,82
ng/mL, 4,57+1,10 ng/mL, 5,21+1,05 ng/mL idi. Gruplar arasinda ortalama D vitamini diizeylerinde bazal, 20. dakika ve 24. saatte anlamli
fark yoktu.

Sonug: Beklenenin aksine, sugammadeksin D vitamini kan dizeyleri Uzerinde istatistiksel olarak anlamli bir etkisi olmadi.

Anahtar kelimeler: D Vitamini, genel anestezi, steroidler, sugammadeks

Introduction Today's medical advances have made significant progress in
increasing the reliability of anesthetics and the overall qualit
Vitamin D are related to calcium-phosphorus metabolism and g ) y L ) quaty
. o . - of anesthesia. Therefore, there have been significant increases
bone mineralization (1). In recent years, vitamin D deficiency has

been linked to many chronic diseases including various cancers, in the number of surgical procedures. Turkey's health ministry

cardiovascular diseases, metabolic syndrome, infections, and datas showed that the number of surgical procedures is seen as

autoimmune diseases (2-4). Therefore, it is very important to
reveal the factors affecting vitamin D. Can an anesthetic drug
be medication that reduces vitamin D levels?

closer to 5 million per year (5).
Muscle relaxant drugs significantly contribute to the reduction
of the medications used in anesthesia. With the widespread
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use of muscle relaxants, the need for agents to antagonize
the effects of medium and long-acting muscle relaxant agents
in clinical use has increased (6). Representing an alternative
to traditional decurarization provided by cholinesterase
inhibitors, sugammadex is a widely used cyclodextrin analog.
It has been shown to achieve a fast and safe elimination of
the non-depolarizing block (7). Sugammadex is a modified
v-cyclodextrin drug used to antagonize the effect of steroid-
based non-depolarizing muscle relaxants such as rocuronium
and vecuronium. It binds to the circulating steroid muscle
relaxants (encapsulation), forms a complex, and is excreted in
the urine without metabolizing (8). Despite this advantages,
sugammadex can causes side effects on some steroid drugs.
Studies showed that sugammadex may interact with toremifene
(selective estrogen receptor modulator) and some antibiotics
(flucloxacillin, fusidic acid). It can also bind and interact with oral
contraceptive drugs taken on the same day (9,10). It reduces
both the activity of sugammadex and the efficacy of steroid
drugs, so it can lead to undesirable effects.

In recent studies, the effects of sugammadex on endogenous
steroid hormones and hormone-like substances are also
investigated (11,12). Vitamin D is one of the fat-soluble vitamins
from a group of sterols that are hormone and hormone
precursors, which can be synthesized endogenously in the
appropriate biological environment. But there is no study on the
effects of sugammadex on steroid-based vitamin D.

This study aimed to investigate the possible effects of
sugammadex on blood vitamin D levels.

Materials and Methods

Trial Design

A randomized-controlled, animal study was planned. Ethical
approval of the study was obtained from the local ethics board
of the Canakkale Onsekiz Mart University Ethical Board of
Animal Studies (IRB number 2017/42962, date 27/11/2017).
The study reporting was done following the CONSORT
guidelines (13,14).

Participants

In this study, 15 adult male New Zealand White rabbits
weighing 2-2.5 kg were used. All rabbits were examined
before the study clinically for the behavioral, respiratory, and
cardiovascular systems and no issues were detected.

Study Settings

The experiments were carried out at the Canakkale Onsekiz
Mart University Experimental Research Center during December
2017. All experiments were performed between 09:00-17:00
hours. All rabbits were housed in appropriate plastic cages in
an animal room maintained at a standard humidity (45%-50%)
and temperature 21+2 °C with 12 hours light and 12 hours
darkness, and were fed with standard food (Bil-Yem Ltd. Co.,
Ankara, Turkey) and water ad libitum. The experiment was
started after one week of acclimatization.

Interventions

The rabbits have fasted for 8 hours before the intervention.
After randomization, the animals received the following
interventions: Group S [sugammadex (16 mg/kg), n=5], group
N [neostigmine (0.05 mg/kg), n=5], and group C [0.9% saline
(0.05 mL/kg), n=5]

The rabbits receiving general anesthesia were given 10 mg/kg
intramuscular ketamine for premedication. electrocardiogram
and arterial blood pressure monitoring were performed to the
experimental animals during general anesthesia. The mean
arterial pressure (59-91 mmHg) and heart rates (137-246/min) of
all experimental animals were within physiological limits.

After 20 minutes, vascular access was made with a 22-24 G
branule from the ear vein. Two cc blood samples were taken
from each rabbit to measure vitamin D levels. Group S and group
N were given intravenous (IV) propofol 2 mg/kg, fentanyl 1 mcg/
kg, and rocuronium 0.6 mg/kg for general anesthesia. Then,
V-gel® Rabbit (V-gel® Rabbit R-3 Docsinnovent ® Ltd. London,
UK) was placed in all experimental animals to ensure airway
safety, and the animals were placed on the anesthesia machine
(Anesthesia Machine w/0O2 Flush Model M3000PK Parkland
Scientific Lab and Research Equipment. Florida, USA) and inhaled
manually. The anesthesia was maintained with 50% oxygen, 50%
air mixture and 1 minimum alveolar concentration isoflurane.
The experimental animals were manually ventilated by the same
anesthesiologist at a pressure of about 15 cm H,0 (about 10
mL/kg) and a rate of 40/minute ensuring appropriate respiration
for rabbit physiology. To secure sufficient oxygenation, blood
gases were checked the 10" minute of the procedure and 20
minutes after the removal of the V-gel® Rabbit removal) using
the Radiometer ABL 800 device. The analyzed blood gases were
within the physiological limits.

Twenty minutes after induction of anesthesia, group S received
16 mg/kg IV sugammadex, group N received 0.05 mg/kg IV
Neostigmine plus 0.01 mg/kg atropine, and Group C received
IV 0.05 mlL/kg 0.9% saline. After sufficient spontaneous
breathing was observed, the V-gel® Rabbit was removed, and
the animals were allowed to rest for 20 minutes. Then, 2 cc
blood samples were taken from all rabbits for a repeat vitamin
D analysis. After 24 hours, the last sample of 2 cc blood was
taken from all animals.

Outcomes

The main outcome of the study was blood vitamin D levels.
Blood vitamin D levels were measured from all rabbits before
anesthesia, 20 minutes after anesthesia, and 24 hours after
anesthesia. Blood samples were collected into vacuumed gel
tubes. The samples were incubated at room temperature for 30
minutes and then centrifuged at 4000 rpm for 10 minutes. The
25(0OH) D3 levels were quantified using commercial kits (cat.
no: 201-09-3871, Sunred biological technology, Shangai, China)
based on the quantitative sandwich Enzyme-Linked Immuno
Sorbent Assay (ELISA) method. The results were analyzed with
the ELX 808 IU model ELISA reader.
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Sample Size

Sample size calculation was based on the mean differences in
vitamin D levels between the three groups. A post hoc sample
size calculation demonstrated that 15 cases produce a power of
83% in comparing the three means with an alpha error of 5%
and an effect size of 0.95 (15).

Randomization

The 15 rabbits were randomly divided into 3 groups.
Randomization was done by giving the rabbits sequential
numbers and randomly assigning to groups using a random
numbers table. The groups were; group S - Sugammadex group
(n=5), group N - neostigmine group (n=5), and group C - control
group (n=5) (Figure 1).

Blinding

Data were collected by an independent researcher who was not
part of the study. Postoperative scoring of the masks was done
by a nursing staff member who was unaware of the grouping.
Statistical Analysis

Data were presented as the mean * standard deviation for
numerical variables and n (%) for categorical variables. Normal
distribution of the numerical variables was checked with the
Shapiro-Wilk test (statistic; p for Vitamin D levels at baseline,
20 minutes, and 24 hours, 0.959; 0.709, 0.962; 0.753; and
0.923; 0.241, respectively). The one-way ANOVA and repeated
measures ANOVA tests were used to compare changes in
Vitamin D levels over time. The value of p<0.05 was considered
significant.

Results

Participant Flow

Results for a total of 15 rabbits were analyzed (Figure 1).

Losses and Exclusions

All randomized rabbits could proceed to the end of the
experiment; no rabbits were excluded (Figure 1).
Recruitment

The rabbits were supplied by the Experimental Research Center
of the Canakkale Onsekiz Mart University (Turkey).

Baseline Data

Mean weight of the rabbits was 2.39+0.23 kg. There were
no differences in the weights of the rabbits between groups
(p>0.05).

Outcomes and Estimation

The mean blood Vitamin D levels of the 15 rabbits at baseline
was 4.80+0.65 ng/mL. There were no significant differences
in the mean Vitamin D levels between the three groups at
baseline, 20 minutes, or 24 hours (Table 1).

Also, there was no significant change in the mean Vitamin
D levels of the groups over time, neither was an interaction
between measurement time and groups (tests of within-subject
effects F=0.859, p=0.437, tests of between-subjects effects
F=1.887, p=0.197, Figure 2).

New Zealand
White rabbits

Acclimatization
(Oneweek)

Baseline vitamin D
measurement

Randomization

Group S Group N
[ELESGESERPI] (anesthesia-20
min) min)

GroupC
(nointervention)

Sugammadex Neostigmine

n=5

20-min. vitamin D 20-min. vitamin D 20-min. vitamin D

24-h vitamin D 24-h vitamin D 24-h vitamin D

Figure 1. Experiment flow diagram

Table 1. Comparison of the mean Vitamin D levels between the groups

Sugammadex Neostigmine Control
Mean + SD F, p Mean = SD F, p Mean £ SD F, p
Baseline 4.42+0.60 1.692, 0.229 4.92+0.45 0.449, 0.649 5.15+0.82 0.996, 0.398
20-min. 4.93+0.72 = 5.02+0.41 = 4.57%1.10 =
24-h 4.66+0.94 - 5.41+0.56 - 5.21+1.05 -
SD: Standard deviation
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Estimated Marginal Means of vitamin D levels
Groups

= Control
550 == Sugammadex
=== Neostigmine

Estimated Marginal Means
8

Baseline 20 min 24h
Time point

Figure 2. Changes of the mean Vitamin D levels between the groups
overtime

Discussion

Study Limitations

Although in this trial we had randomly selected animals with
possibly similar confounding factors, we did not check for
other variables which could influence the results. Also, we had
a low sample size, and we did not check for different doses of
sugammadex.

Generalizability

There was no statistically significant difference in the vitamin D
levels of rabbits who received sugammadex compared to those
who received neostigmine or saline.

Interpretation

According to the prospectus information, it is stated that
sugammadex may interact with toremifene (selective estrogen
receptor modulator) and some antibiotics (flucloxacillin, fusidic
acid). It can also bind and interact with oral contraceptive
drugs taken on the same day (9). Since sugammadex acts by
encapsulating steroid neuromuscular blockers, the effect of
other molecules, hormones, and drugs on the plasma levels of
the steroidal structure has been investigated before (16,17).

Ozdemirkan (11) investigated the effects of sugammadex on
the levels of stress hormones in the postoperative period. Serum
cortisol, insulin, aldosterone, and glucose levels were examined.
It has been found that stress response to surgery has occurred
in patients using both neostigmine and sugammadex, and
the use of sugammadex does not affect this stress response
and the levels of stress hormones. However, Ozer et al. (16)
demonstrated an earlier reversal of neuromuscular block by
sugammadex in patients receiving steroids, and particularly
dexamethasone, claiming a potential interaction between
sugammadex and steroids. On the other hand, Gulec et al.
(18) evaluated dexamethasone’s effects on the reversal time
of sugammadex in children undergoing tonsillectomy and
demonstrated that dexamethasone did not interfere with the
reversal time of sugammadex. Similarly, in another study, the

administration of dexamethasone to anesthetized patients
did not delay neuromuscular block reversal by sugammadex
(19). In another paper, it was suggested that sugammadex
is not associated with adverse effects on steroid hormones
progesterone and cortisol, while it may lead to a temporary
increase in aldosterone and testosterone (12).

As seen in the literature, there are different results on the effects
of sugammadex on endogenous steroids. Different anesthetic
methods may have different effects on the hormonal autonomic
responses, and various plasma concentrations of anesthetic
medications may cause differences in endocrine responses.
Therefore, it may be difficult to evaluate the hormonal response
caused by anesthesia and surgery and to compare study results.
Vitamin D is a steroid-structured molecule, so sugammadex
may interact it. We want to investigate the possible effects of
sugammadex on blood vitamin D levels.

In contrast with what expected, it was found that sugammadex
has no effects on blood levels of vitamin D. There were no
significant differences in the mean Vitamin D levels between
the three groups at baseline, 20 minutes, or 24 hours. There
may be two possible causes. The first one is that endogenous
steroids and steroid drugs have a low affinity when binding
to sugammadex because they do not contain quaternary
ammonium ions such as steroid drugs (rocuronium, vecuronium).
The steroid structure of the hormones in the plasma to bind to
specific protein carriers have also been shown to be another
reason for low affinity (20). In their review of the interaction of
sugammadex with other molecules with the isothermal titration
microcalorimetry method, Zhang (21) investigated the tendency
of sugammadex to complex with steroid and non-steroidal
compounds such as cortisone, atropine, and verapamil. They
reported that the inclination of sugammadex to complex with
these compounds was clinically insignificant and that this
tendency was about 120-700 times less than the tendency to
complex with rocuronium. They stated that sugammadex may
form a complex with molecules of steroid structure, but with a
very low affinity. As an explanation for the lack of statistically
significant effect of sugammadex on the vitamin D levels, it
was claimed that due to the high affinity of sugammadex for
rocuronium, even if it binds to steroid molecules, the ratio may
not be not enough to reach a significance level.

The other possible cause may be related to the structure of
vitamin D. Although vitamin D is known as a steroid, vitamin D
is produced from the cyclopentanoferon ring, and some reports
are suggesting that it is not considered steroid hormone because
of its four-ring structure and it has a secosteroid structure (22).
Therefore, it may be considered that sugammadex actually does
not have vitamin D binding properties.

Conclusion

In conclusion, clinicians prefer drugs that can turn down the
unwanted side effects of neuromuscular blocking medications
without serious side effects. Although sugammadex has been
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recently introduced, it has been suggested that it is superior
to other neuromuscular blocking antagonists concerning its
effect velocity and low side effect potential. Although there
are many publications in the literature about sugammadex
drug interactions and clinical effects, there is no study in the
literature on the impacts of sugammadex on vitamin D levels.
As to our knowledge, this is the first research in this field.
Further clinical studies are needed to prove our conclusions.
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Kronik Obstriktif Akciger Hastali§i Hastalarinda Osteoporoz Farkindaliginin
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Abstract

Objective: Osteoporosis is a significant health problem that affects the quality of life negatively and places a serious burden on the national
economy. The risk of osteoporosis in chronic obstructive pulmonary disease (COPD) patients is increased compared to the normal population;
however, the knowledge level of the COPD patients related to osteoporosis has not been clearly known. The aim of our study was to
investigate the awareness and knowledge level of COPD patients about osteoporosis.

Materials and Methods: The patients diagnosed with COPD who admitted to the outpatient clinic of chest diseases between April 2018
and December 2018 were included in the study. The demographic data of the patients were recorded. Whether they have information about
osteoporosis and if they know, the sources of information, whether they applied to a physician for this issue, and their knowledge level about
the risk factors of osteoporosis were questioned and recorded.

Results: A total of 122 patients, of whom 111 were male, were included in the study. 54.9% of the patients had knowledge about
osteoporosis. It was found that they were informed mostly from people around them (28.7%), physicians (23%), and press (3.3%). Even
though more than half of the patients had known osteoporosis, only 6.6% knew that COPD was a risk factor, and 0.8% were informed by
the chest physician about osteoporosis and referred to the relevant physician.

Conclusion: The knowledge level of COPD patients about osteoporosis was determined to be insufficient. All physicians, especially chest
physicians, should give due consideration to this subject and education should be emphasized through the press.

Keywords: Osteoporosis, COPD, awareness

Amac: Osteoporoz yasam kalitesini olumsuz yonde etkileyen ve llke ekonomisine ciddi yikler getiren énemli bir saglik problemidir. Kronik
obstriktif akciger hastaligi (KOAH) hastalarinda osteoporoz riski normal poptlasyona gére artmistir ancak KOAH hastalarinin osteoporozla
ilgili bilgileri net olarak bilinmemektedir. Calismamizin amaci KOAH hastalarinin osteoporoz hakkindaki farkindaligini ve bilgi ddzeylerini
arastirmaktir.

Gereg ve Yontem: Calismaya Nisan 2018 - Aralik 2018 tarihleri arasinda gégUs hastaliklari poliklinige bagvuran KOAH tanili hastalar alindi.
Hastalarin demografik verileri kaydedildi. Osteoporoz hakkinda bilgileri olup olmadig, biliyorlarsa bilgi kaynaklari, bunun icin herhangi bir
hekime gidip gitmedikleri ve osteoporozun risk faktérleri hakkindaki bilgileri sorgulanarak kaydedildi.

Bulgular: Calismaya 111'i erkek toplam 122 hasta alindi. Hastalarin %54,9'nun kemik erimesi hakkinda bilgisi vard. Bilgiyi en cok cevreden
(%28,7), daha sonra ise doktordan (%23) ve basindan (%3,3) aldigi tespit edildi. Hastalarin yarisindan fazlasi kemik erimesini bilmesine
ragmen sadece %6,6'si KOAH'nin bir risk faktorl oldugunu biliyordu ve %0,8'i gégus hastaliklari hekimi tarafindan osteoporoz agisindan
bilgilendirilip ilgili hekime yonlendirilmisti.

Sonug: KOAH hastalarinin osteoporoz ile ilgili bilgi diizeylerinin yeterli olmadigi tespit edildi. Basta g6gus hastaliklari hekimi olmak Gzere tim
hekimlerin konuya gereken Gnemi vermesi ve basin yayin araciligi ile egitimlere agirlik verilmesi gerekmektedir.

Anahtar kelimeler: Osteoporoz, KOAH, farkindalik
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Introduction

Chronicobstructive pulmonary disease (COPD)is a heterogeneous
disorder characterized by persistent airway obstruction, having
systemic effects, and associated with many comorbidities (1,2).
Osteoporosis is one of the comorbidities seen in COPD patients
(3). The incidence of osteoporosis is increased in COPD patients
due to causes such as systemic inflammation, oral and inhaled
corticosteroid use, low body mass index, smoking, inactivity,
and malnutrition (3-8). Conducted studies have shown that the
incidence of osteoporosis increased 1.5-2-fold in COPD patients
(9-12). Even though the incidence of osteoporosis is increased in
COPD, most of these patients are not investigated and necessary
treatment is not initiated (13,14). Hip fractures which develop
after osteoporosis disable mobilization of COPD patients,
and vertebral compression fractures, by leading to kyphosis,
cause reduction of pulmonary capacity in patients already
with limited respiratory reserve and the symptoms being more
prominent (15). This situation brings a serious burden to the
economy of the country, together with increasing the morbidity
and mortality rates of patients. When treatment costs for
osteoporosis and subsequent fractures are considered, studies
on prevention of the disease rather than its treatment have
been gaining importance (16). Therefore, osteoporosis should
be identified early, and various precautions should be taken for
its prevention. The first of such measures is early identification
of the risk groups and initiation of both the preventive and
therapeutic management. The occurrence or progression of the
disease can be prevented if the identified populations at risk
are educated and necessary precautions are taken before bone
loss develops. The awareness and knowledge level of the risk
group should be identified for educational purposes. For this
reason, in our study, we aimed to evaluate the knowledge level
of COPD patients, who are individuals at risk for osteoporosis,
about this disorder.

Materials and Methods

The study was designed as a prospective cross-sectional study
and was approved by Aydin Adnan Menderes University Ethical
Committee, Aydin, Turkey (no: 2018/1356). All participants
signed informed consent forms. The patients who had
presented to the Outpatient Clinics of Chest Diseases and who
had been diagnosed with COPD according to the GOLD criteria
(17) in Aydin Adnan Menderes University Medical Faculty
between April 2018 and December 2018 were included in the
study. The inclusion criteria were to be diagnosed with COPD
for at least the last two years and to accept to participate in
the study. The demographic data of the patients such as age,
gender, height, body weight, educational status, and smoking
history were recorded. It was questioned whether the patient
had knowledge of osteoporosis, and if informed, what was its
source, and in case the source was a physician, which physician
the source was. It was also questioned whether the patient had
presented to a physician due to osteoporosis, together with the

conducted investigations. Regarding osteoporosis, risk factors
such as aging, female gender, menopause, genetic factors,
inadequate calcium intake, insufficient exposure to sunlight,
lack of exercise, smoking, caffeine-containing beverages, and
thyroid disorders were questioned and the knowledge of
the patients on these was identified. Moreover, the patients
were questioned for a history of balance problems, falls, and
fractures.

Statistical Analysis

Al statistical analyses were done using SPSS 17.0 for Windows
(SPSS Inc., Chicago, IL, USA). Quantitative variables are expressed
as mean + standard deviation, and qualitative variables are
given as frequency and percentage. The relationship between
the knowledge level and the educational level was evaluated by
Kendall correlation analysis. P<0.05 was considered significant.

Results

A total of 122 COPD patients with the mean age of 66.64+8.08
years, of whom 111 (91%) were male and 11 (9%) were
female, were included in the study. Of all patients, 12 (9.8%)
were stage 1, 68 (55.7%) stage 2, 27 (22.1%) stage 3, and 15
(12.3%) stage 4 COPD patients. Eighty-seven (73%) patients
were ex-smokers whereas 28 (23%) were currently smoking.
Five (4.1%) patients had no smoking history; however, these
patients had a history of biomass exposure. The average annual
cigarette consumption rate of the patients was 44.61+40.47
packs. The demographic data of the patients were shown in
Table 1.

When the patients were asked what the term of osteoporosis
meant, 114 (93.7%) patients expressed that they had not
heard it before. When the question was asked again as what
bone thinning was, 67 (54.9%) patients expressed that they
had heard about it previously whereas 55 (45.1%) expressed
that they had never heard about it. It was determined that the
knowledge level increased with increasing educational level
(r=0.329, p<0.001). When the source of information was asked
to the patients who were aware of osteoporosis, 35 (28.7%)
patients said that they had learned it from the people around
them, 28 (23%) patients from a physician, and 4 (3.3%) patients
from the press. Among the patients who said that they had
learned from a physician, 21 (17.2%) patients expressed the
physician as the physical therapy and rehabilitation specialist, 6
(4.9%) from the family physician, and only one patient (0.8%)
stated that the information source was a pulmonologist. Even
though 54.9% of the patients were aware of osteoporosis and
23% of these patients had learned it from a physician, only 14
(11.5%) patients had presented to a physician for investigation
of the disorder.

When the knowledge level of the patients about the risk factors
leading to osteoporosis was assessed, it was determined that 8
(6.6%) patients knew that COPD was a risk factor whereas 18
(14.8%) patients were aware of smoking as a risk factor, and
16 (13.1%) patients knew that used drugs were risk factors.
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Table 1. The demographic data of the patients

Age (years) 66.64+8.08
BMI (kg/m?) 25.39+4.33
Gender n (%)

Female 11(9)
Male 111 (91)
Occupation n (%)

Housewife 3(2.5)
Employee 21(17.2)
Retired 98 (80.3)
Educational status n (%)

lliterate 9(7.4)
Primary school 85 (69.6)
Middle school 10 (8.2)
High school 9(7.4)
University 9 (7.4)
Place of residence n (%)

Urban area 53 (43.4)
Rural area 69 (56.6)

or mother) n (%)

History of osteoporosis in the family (spouse | 25

Smoking status n (%)

Non-smoker 5(4.1)
Ex-smoker 89 (72.9)
Currently smoking 28 (23)
Cigarette (pack-year) 44.61+40.47
Stage n (%)

1 12 (9.8)

2 68 (55.7)

3 27 (22.1)

4 15 (12.3)

BMI: Body mass index

Table 2. The knowledge level of the patients

Risk factor Yes n (%) | No n (%) | | don't
know n
(%)
Aging 48 (39.3) |2 (1.6) |72(59)
Female gender 34 (27.9) | 3(2.5) 85 (69.7)
Inadequate calcium 42 (34.4) | 3(2.5) 77 (63.1)
intake
Menopause 27 (22.1) |5(4.1) |90 (73.8)
Lack of exercise 31(25.4) | 6(4.9) 85 (69.7)
Genetics 12 (9.8) 13 (10.7) | 97 (79.5)
Insufficient exposure | 18 (14.8) | 13 (10.7) | 91 (74.6)
to sunlight
Caffeine (tea&coffee) | 8 (6.6) 10 (8.2) | 104 (85.2)
Smoking 18 (14.8) | 6 (4.9) 98 (80.3)
Drugs 16 (13.1) | 6 (4.9) 100 (82)
COPD disease 8 (6.6) 6 (4.9) 108 (88.5)
Thyroid disease 3(2.5) 11 (9) 108 (88.5)

COPD: Chronic obstructive pulmonary disease

The knowledge status of the patients regarding risk factors was
given in Table 2. When the patients were asked whether they
had used corticosteroids, which might have been posing a risk
regarding osteoporosis, 28 (23%) patients expressed that they
had used corticosteroids whereas 94 (77%) were not aware of
whether they had used or not. When the drugs used by the
patients were investigated through the healthcare recording
system, it was determined that 26 (21.3%) patients had used
systemic corticosteroids in the last year, and 76 (62.3%) patients
were currently using inhaled corticosteroids. \When the patients
were asked whether they had information on corticosteroids,
it was determined that 107 (87.7%) patients did not have any
relevant information. In our study, it was determined that 59
(48.4%) patients had encountered imbalance, 36 (29.5%) falls,
and 11 (9%) fractures. Of these fractures, six were related to
the forearm, three to the hip, and two to the vertebra regions.

Discussion

Chronic diseases and their complications have increased with
increasing life expectancy. Financial resources spent on such
disorders have been increasing with each passing day. According
to the health policies regarding chronic disorders, it is important
to identify populations at risk and to take primary preventive
measures (18). The most important primary preventive measure
is education. The awareness and the knowledge level of the
group at risk should be known to provide such education.
Identification of more commonly used information sources will
participate in informing the patients correctly by allocating more
resources and time to those sections.

In the conducted studies about awareness of osteoporosis,
the awareness rate varies between 44% and 89% (19-21).
The reason for the discrepancies among the rates found in
the studies is that the knowledge levels of the individuals are
affected by numerous factors such as gender, educational
background, and the place of inhabitance. For example, in the
study conducted by Ozisler et al. (22), a high awareness rate of
88% was found; however, when the participants of that study
were considered, it was observed that the number of women
was very high (women/men ratio was 5). In the conducted
studies, the awareness of osteoporosis was found to be less in
men when compared to women (23,24). In our study, the rate
of osteoporosis awareness was found as 54.9%. Unlike other
studies on awareness, the number of males was higher due to
the increased presence of COPD in men. Studies on osteoporosis
have usually been conducted by questioning female-weighted
populations (22). We consider that one of the reasons for the
lower awareness rate in our study had originated from the
lower education level in our study population. Only 14.8%
of our patients had graduated from high school or university,
and we determined that the rate of osteoporosis awareness
increased with increasing educational level (r=0.329, p<0.001).
A direct relationship between educational status and awareness
of osteoporosis was determined in other conducted studies also
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(19,25).

When the sources of information related to osteoporosis were
questioned, it was determined that 23% had heard from a
physician, 28.7% from the people around them, and 3.3%
from the press. In the study conducted by Aksu et al. (19), the
firstline information source was reported as the press. Juby
and Davis (20) determined that the main information sources
of their patients were television, printed press, and friends. In
our study, the patients expressed that they had been mostly
informed on osteoporosis by people around them. We think
that our patients had been informed about osteoporosis due
to the presence of osteoporosis history in either the spouse
or the mother in 20.5% of the participants. Even though
approximately half of our patients had heard of osteoporosis
from a physician, from people around, or press, only 11.5% of
these had presented to a physician for this issue. Since most of
the patients were male, even though they had heard or known
osteoporosis, they had not felt obliged to present to a physician,
thinking that osteoporosis was a disease of women and they
were not in the risk group. The delusion rate of osteoporosis as
being perceived as a disorder concerning women only is high
(22). Unlike the medical literature, in our study, only 3% of
our patients expressed that they had been informed through
press. We suggest that this originated from the press providing
insufficient information on osteoporosis. Therefore, more space
should be given to attention-grabbing news in the written and
visual media for education of the people.

Providing patient education will increase the compliance of
patients with treatment besides raising awareness about
osteoporosis. In a conducted study, it was shown that the
osteoporosis-related education provided by the physician to the
osteoporotic patients increased the compliance of the patients
with their treatment (26). This suggests that for compliance with
treatment, not only education is enough, but also the source of
information is important. In our study, only 0.8% of the patients
had been informed on osteoporosis by a pulmonologist.
Therefore, besides training about treatment of the primary
disease, the pulmonologists should also be educated on raising
patient awareness about osteoporosis, which has an increased
likelihood of accompanying the disorder, together with their
referral to a relevant physician.

In our study, 93.4% of the patients were not aware that
COPD was a risk factor for osteoporosis. This suggests that in
outpatient clinics, the primary disease and its treatment are
focused on more, and probable comorbidities are not dealt
with satisfactorily. In a study conducted in United Kingdom, it
was found that practitioners had not been sufficiently informed
about osteoporosis during their training (27).

Aging is an important risk factor for osteoporosis (28). COPD is
a disorder that is met in patients over 40 years of age and has
an increasing incidence with age (29). In our study, the mean
age of the patients was 66.64 years, and it was determined
that 60.6% of the patients had not known that aging was
a risk factor for osteoporosis. In COPD patients, in addition

to the disorder itself, administered steroids also increase the
risk of osteoporosis. It has been recommended in a study
that, whatever the initial bone density measurement scores
of the patients are, dual energy x-ray absorptiometry should
be conducted on a yearly basis in all COPD patients in whom
oral corticosteroids are administered (30). In a study, bone
density measurements were performed and treatment was
initiated in only 48% of the patients using oral corticosteroids,
and since the rest of the patients were not investigated,
severe osteoporosis and related fractures were not able to be
identified in advance (31). In our study also, 77% of the patients
were unaware of whether they had been using corticosteroids
or not. When their records were evaluated, it was determined
that 21.3% of them had used systemic corticosteroids in the
last year, and 62.3% of them were currently using inhaled
steroids; however, in only 11.5% of the patients, bone density
measurements were performed. Moreover, 93.4% of the
patients did not know that the drugs they had been using were
risk factors for osteoporosis.

Smoking is one of the significant risk factors for osteoporosis.
However, patients do not have enough information about this
factor. In a study, it was determined that 27.6% of patients did
not know that smoking was a risk factor for osteoporosis (32).
In our study, 80.3% of the patients did not know that smoking
was a risk factor and 23% were currently active smokers.
When risk factors for osteoporosis are taken into consideration
in general, while awareness about age, female gender,
inadequate calcium intake, and not to exercise as risk factors
were partially more, awareness about thyroid disorders, drugs,
and caffeine-containing beverages such as tea-coffee as risk
factors were found significantly less.

Fractures occurring because of osteoporosis are significant
causes of morbidity and mortality. Most commonly, hip
fractures occur following osteoporosis, and since these are
symptomatic, the patients are hospitalized; thus, the prevalence
of hip fractures is more clearly known. Because most of the
vertebral fractures are asymptomatic, its prevalence is not
certainly known. In a study, the prevalence of vertebral fractures
was reported to be 72% higher in COPD patients compared to
the control group (33). In our study, 11 patients had a history
of fracture. Of these, six were forearm, three were hip, and
two were vertebral fractures. Since vertebral fractures may be
asymptomatic, we think that the actual number of fractures
might have been more. Once a vertebral fracture develops, the
occurrence risk of fractures in other vertebrae increases, and
eventually, asymptomatic fractures become symptomatic with
developing pain, impairing the quality of life of the patient.
Additionally, vertebral fractures cause a reduction in vital
capacity, leading to an increase in symptoms of COPD patients
with limited respiratory reserve. In a published study, it was
reported that each vertebral fracture had led to a 9% reduction
in vital capacity (34).

Since osteoporosis is an important disorder that might cause
fractures, probable complications can be avoided by taking
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preventive and therapeutic measures like identification of risk
groups such as COPD, providing information to those patients,
and directing them to relevant physicians (19).

Conclusion

It was determined that even though the risk of osteoporosis
was increased in COPD patients, they did not have enough
information about this subject. The patients were found to
be informed mostly by the people around them, followed
by the physicians. However, it was realized that the chest
physicians had not sufficiently informed their patients and
had not referred them to the relevant physicians. It was also
detected that the patients had not received enough information
through press. Therefore, we think that more space should
be given to attention-grabbing news in the written and visual
media for informing COPD patients about osteoporosis, and all
relevant physicians, mainly the pulmonologists, should give the
necessary attention to this subject.
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Kars llinde Kronik Obstruktif Akciger Hastali§i Olan Erkeklerde Osteoporoz Sikli§i ve Risk
Faktorleri

@ Fatih Bagcier, ® Gékhan Perincek*

Kars Harakani State Hospital, Clinic of Physical Medicine and Rehabilitation, Kars, Turkey
*Kars Harakani State Hospital, Clinic of Chest Disease, Kars, Turkey

Abstract

Objective: Chronic obstructive pulmonary disease (COPD) is an important cause of morbidity and mortality today. Osteoporosis is known to
be seen more commonly in COPD patients. This study aimed to evaluate the prevalence and risk factors of osteoporosis in men with COPD
in Kars province.

Materials and Methods: In this retrospective study performed on 88 male patients diagnosed with COPD, demographic data of the patients
were recorded. The histories that duration of smoking and the use of steroid were documented. Pulmonary function tests and bone mineral
densities were analyzed from their files.

Results: The prevalence of osteopenia and osteoporosis in our study was 46.5% and 50%, respectively. The patient’s age, smoking duration,
COPD stage, and use of steroid history was significantly associated with osteoporosis (p<0.05). This relationship could not be demonstrated
in the body mass index.

Conclusion: The advanced stage of the disease, smoking, and the use of steroid should be a stimulant for osteoporosis in COPD patients.
Early diagnosis and treatment are important in terms of protection from possible vital complications, especially fractures.

Keywords: Osteoporosis, chronic obstructive pulmonary disease, cigarette

Amag: Kronik obstriktif akciger hastaligi (KOAH), glinimiizde dnemli bir morbidite ve mortalite nedenidir. KOAH'li hastalarda osteoporozun
daha sik gordldagi bilinmektedir. Bu calisma, Kars ilindeki KOAH'li erkeklerde osteoporoz prevalansini ve risk faktérlerini degerlendirmeyi
amaclamistir.

Gereg ve Yontem: KOAH tanisi olan 88 erkek hasta lzerinde retrospektif olarak yapilan galismada hastalarin demografik verileri kaydedildi.
Sigara kullanim suresi, steroid kullanim oykdleri dokiimante edildi. Solunum fonksiyon testleri ve kemik mineral yogunluklari dosyalarindan
analiz edildi.

Bulgular: Calismamizda osteopeni ve osteoporoz prevalansi sirasiyla %46,5 ve %50 idi. Hastanin yasl, sigara kullanim stresi, KOAH evresi,
steroid kullanim 6ykisi osteoporoz ile anlamli olarak iliskiliydi (p<0,05). Bu iliski viicut kitle indeksinde gosterilemedi.

Sonug: KOAH'li hastalarda hastaligin ileri evre olmasi, sigara ve steroid kullanimi osteoporoz agisindan uyarici olmalidir. Erken teshis ve tedavi
basta kirik olmak Uzere olasi hayati komplikasyonlardan korumasi yénuyle énemlidir.

Anahtar kelimeler: Osteoporoz, kronik obstriktif akciger hastaligi, sigara

osteopenia and osteoporosis in bones (1,2). The main goal
of COPD treatment is to eliminate the symptoms associated
with pulmonary dysfunction. On the other hand, possible

Introduction

Chronic obstructive pulmonary disease (COPD) is a completely

irreversible disease characterized by airflow restriction due
to the abnormal inflammatory response of lungs, particularly
cigarettes, to harmful particles and gases. COPD, which has
a multi-systemic involvement especially in lungs, may cause

complications, which may develop with the progression of
the disease and the effect of drugs used in the treatment
of the disease, should be considered (3). In COPD patients,
osteoporosis may develop due to lung disease (decrease in
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dyspnea-related activity, systemic inflammation, decrease in
skeletal muscle mass), treatment (corticosteroid treatment),
aging (hypogonadism, inactivity, decrease in muscle mass) and
habits (smoking, alcohol) (4). Osteoporosis is a progressive
metabolic bone disease that results in increased bone fracture
and fracture tendency as a result of low bone mass and
disruption of micro-architecture of bone tissue (5). It may cause
multiple fractures in the spine, causing chronic pain, shortening
of the length, kyphotic posture, and consequently respiratory
dysfunction (6). In COPD patients, it is important to carry out
the necessary examinations and preventive measures before
the fracture occurs and to start the treatment of osteoporosis.
Although the relationship between COPD and osteoporosis has
not been fully established, they are known to have similar risk
factors [smoking, older age, low level of vitamin D, long-term
treatment with corticosteroids, excessive weight loss, and low
body mass index (BMI)]. In this study, we aimed to determine
the prevalence of osteoporosis and risk factors in COPD patients
in Kars city.

Materials and Methods

This cross-sectional study was retrospectively performed in
Kars Harakani State Hospital, Clinic of Chest Diseases and
Physical Medicine and Rehabilitation in 2019. The records
of 88 male patients with COPD between 50 and 84 years
of age were evaluated for bone mineral density (BMD) and
pulmonary function tests. The study was approved by the ethics
committee of Kafkas University Faculty of Medicine. Patients
with stable COPD, who were observed in Kars Harakani State
Hospital Clinic of Chest Diseases and admitted to Kars Harakani
State Hospital Clinic of Physical Medicine and Rehabilitation
for diagnosis of osteoporosis and accounts for the COPD
description of the Global Initiative for Chronic Obstructive Lung
Disease (GOLD) criteria, were included in the study (3). Inclusion
criteria were; having been followed at the COPD polyclinic
for at least 2 years and being a volunteer to participate in
the study. Patients with respiratory disease other than COPD,
patients with other diseases that would affect bone metabolism
(endocrine, metabolic, renal, hepatic, rheumatologic), and
patients using drugs other than corticosteroid that would affect
bone metabolism (antiresorptive drugs, diuretics, etc.) were
excluded from the study.

Pulmonary Function Tests and COPD Staging

Pulmonary function tests were evaluated by experienced
technicians. Forced expiratory volume (FEV1) and forced vital
capacity (FVC) were measured with spirometry. FEV1/FVC ratio
was calculated. COPD patients were divided into 4 stages based
on FEV1 values in GOLD guidelines (7).

BMD Measurements

BMD was measured by dual-energy X-ray absorptiometry and
Norland XR-800 was used to measure the spine (Lumbar 1-4)
and hip (femoral neck) of all subjects. Results were evaluated

in gr/cm?. T score was used to determine how much BMD
deviated from the mean of young adults. Based on World
Health Organization criteria, T score <2.5 standard deviation
(SD) was evaluated as osteoporosis, value between -1 SD and
-2.5 SD was evaluated as osteopenia (8).

Statistical Analysis

Data was presented using frequency and percentage for
categorical variables. The chi-square test was used to compare
the groups of the categorical variables. All statistical analyses
were performed by using SPSS so ware version 19 and p values
less than 0.05 were considered statistically significant.
Findings

Eighty-eight COPD patients aged 55-84 years participated in
the study. Most of the patients (39.7%) were between 65 and
74 years of age. BMI was normal in 36.3% of the patients.
According to GOLD criteria, of the patients, 22 (25%) had
stage |, 22 (25%) had stage I, 22 (25%) had stage Ill, 22 (25%)
had stage IV COPD. According to World Health Organization
criteria, 43 patients (48.8%) had osteoporosis. The results of
the relationship between lumbar spine and femoral neck BMD
and other parameters are shown in Table 1.

Patients’ age, smoking duration, COPD stage, use of steroid
history was significantly associated with BMD. This relationship
could not be demonstrated in BMI. There was a correlation
between COPD stage and BMD scores of both femoral neck
and lumbar spine. Similarly, there was a correlation between
inhaled and oral steroid use and BMD scores of femoral neck
and lumbar spine, but no correlation was found between age,
smoking and lumbar spine BMD (Figure 1,2,3,4,5).

Discussion

In addition to non-modifiable risk factors such as age, sex and
genetic characteristics, some modifiable factors such as nutrition
and exercise habits and smoking-alcohol use play an important
role in osteoporosis development. Previous studies have shown
that osteoporosis is closely associated with common chronic
diseases such as diabetes, hypertension, chronic kidney disease,
rheumatologic disease and COPD (9,10). In this study, we
determined the prevalence of osteoporosis, risk factors in COPD
patients in Kars and planned to draw attention to the issues
such as early diagnosis, treatment and prevention of possible
complications of osteoporosis.

In our study, the prevalence of osteopenia and osteoporosis
in COPD patients in Kars was 46.5% and 50%, respectively. In
the literature in the studies performed on patients with COPD,
osteopenia and osteoporosis rates were shown respectively as
31.5% and 52.8% by Abbasi et al. (11) and 50% and 30% by
Abu-Bakr et al. (12). Biskobing et al. (13) in their compilation
reported 35-72% osteopenia and 36-60% osteoporosis in the
COPD patients. Karapolat et al. (3) in their study proportioned
lumbar and femur regions separately. 59.1% femur neck,
60.0% femur ward’s triangle and 61.9% lumbar osteopenia
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was detected. 4.5% femur neck, 10.0% femur ward's triangle
and 19.4% lumber osteoporosis was detected. Mansour et al.
(14) reported the prevalence of osteoporosis and osteopenia
in COPD patients between the ranges of 9-69% and 27-76%,
respectively. The reason for this wide range may be that
different populations have been studied and different diagnostic
methods have been used. The rates in our study were within

the range defined in the literature (13,15). Advanced age and
smoking are common risk factors for osteoporosis and COPD
(8,16). The effect of smoking on osteoporotic fracture is also
known, but is thought to have a limited effect on BMD. In our
study, a statistically significant relationship was found between
smoking duration and femoral neck osteoporosis (Figure 1). In
the literature, smokers have been reported to have lower bone

Table 1. Frequency of different risk factors of osteoporosis in chronic obstructive pulmonary disease patients

Spine p* Femur p*
Normal ‘ Osteopenia ‘ Osteoporosis Normal ‘Osteopenia ‘Osteoporosis
n (%) n (%)
Age group (year) 0.220 0.003
14 16 3 3 19 11
55-64 (43.8%) | (32.7%) (42.9%) (60%) | (47.5%) (25.6%)
13 21 1 2 16 17
65-74 (40.6%) | (42.9%) (14.3%) (40%) | (40%) (39.5%)
5 12 3 0 5 15
75-84 (15.6%) | (24.5%) (42.9%) (0%) (12.5%) (34.9%)
Smoking (pack-year) 0.306 0.024
15 18 3 3 20 13
<20 (46.9%) | (36.7%) (42.9%) (60%) | (50%) (30.2%)
8 10 1 1 9 9
2040 (25%) | (20.4%) (14.3%) (20%) | (22.5%) (20.9%)
9 21 3 1 11 21
>40 (28.1%) | (42.9%) (42.9%) (20%) | (27.5%) (48.8%)
COPD stage 0.034 <0.001
Mild 1 13 9 - 3 13 6
(FEV1>80) (40.6%) | (18.4%) (60%) | (32.5%) (14%)
Moderate 8 11 3 1 12 9
(FEV1=50-80) (25%) | (22.4%) (42.9%) (20%) | (30%) (20.9%)
Severe 3 4 16 2 1 10 11
(FEV1=30-50) (12.5%) | (32.7%) (28.6%) (20%) | (25%) (25.6%)
Very severe 7 13 2 0 5 17
(FEV1<30) (21.9%) | (26.5%) (28.6%) (0%) (12.5%) (39.5%)
BMI (kg/cm?) 0.071 0.322
2(6.3%) | 5 3 0 4 6
Low (10.2%) (42.9%) (0%) (10%) (14%)
10 16 2 1 15 12
Moderate (31.3%) | (32.7%) (28.6%) (20%) | (37.5%) (27.9%)
14 22 1 3 13 21
Overweight (43.8%) | (44.9%) (14.3%) (60%) | (32.5%) (48.8%)
6 6 1 1 8 4
Obese (18.8%) | (12.2%) (14.3%) (20%) | (20%) (9.3%)
Corticosteroid
25 48 7 0.004 | 2 35 43 <0.001
Inhaled steroid (78.1%) | (98%) (100%) (40%) | (87.5%) (100%)
Intravenous 7 24 4 0.013 | 0 (0%) 7 (17.5%) 28 (65.1%) <0.001
methylprednisolone | (%21.9) | (49%) (57.1%)

COPD: Chronic obstructive pulmonary disease, BMI: Body mass index, FEV: Forced expiratory volume

*Chi-Square test
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Figure 3. Interaction between osteoporosis in the femur neck and BMI

mass and a faster rate of bone loss. It is thought that women
who smoke are lower in weight and therefore have earlier
menopause (15). On the other hand, smoking increases blood
cortisol levels and causes a decrease in BMD (17). Although the
smoking rate of the patients in our study was high, the high
body mass index prevented the negative correlation between
osteoporosis and body mass index (Figure 2,3). In women,
body weight has been shown to increase BMD both by exerting
mechanical load on the skeleton and by estrogens stored in
adipose tissue. However, there is no study on men about this
subject (18). Studies investigating the relationship between

Figure 5. Interaction between osteoporosis in the spine and severity of
COPD

smoking and osteoporosis in men have concluded that smoking
is an important risk factor for bone loss and osteoporotic
fracture (19,20,21). It is even reported that the harmful effect
of smoking on bone mass in men is 50% to 300% higher than
in women. This gender difference may be due to the fact that
males smoke more, or estrogen has a protective effect on
bone in women (16). In the literature, a correlation has been
reported between osteoporosis and decreased respiratory
function. Decreased FEV at first second and advanced COPD
stages have been shown to correlate with low BMD. Nuti et al.
(22) have shown that BMD is low in COPD patients and bone
density decreases with increasing disease severity. Abbasi et al.
(11) found a correlation between femoral neck BMD and COPD
severity. In our study, similar to the literature, a correlation
was found between COPD stages and BMD of both femoral
neck and lumbar spine (Figure 4,5). The relationship between
pulmonary function parameters and osteoporosis is complex.
In an experimental biopsy study, bone microarchitecture was
seen to be more affected in COPD patients compared to the
control group (23). Therefore, it has been shown that patients
with COPD have a continuous systemic inflammatory condition
that leads to the release of proinflammatory cytokines such as
TNF-o, IL-1 and IL 6. On the other hand, the increase in the
production of catalytic enzyme also affects this process (11). As
a result, bone resorption increases and new bone formation is
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suppressed (24). In addition, the decrease in exercise capacity
of the patients with pulmonary dysfunction and therefore their
dependence on the home causes predisposition to osteoporosis
(25,26). The use of steroids in COPD patients is also known
to be associated with low BMD. In our study, this condition
was evaluated and an association was found between oral
and inhaled steroid use and low BMD of both femoral neck
and lumbar spine. Almost all of our patients were on inhaled
steroids, but there was a history of oral steroid use in patients
with stage 3 and 4 COPD, but it was not clear how often and in
what posology they used. Although the rate of bone loss varies
depending on steroid dose and duration of use, we could not
differentiate this in our study due to the reasons mentioned.
In the literature, Abbasi et al. (11) detected an association
between oral steroid use and femoral neck BMD. However, it
has been observed that it has no effect on lumbar spine BMD.
Although there have been studies in the literature that inhaled
steroid use adversely affects BMD and increases fracture risk,
there are also studies that argue otherwise. Langhammer et al.
(27) examined the effect of inhaled corticosteroid use on BMD
in 65225 adults and emphasized that inhaled corticosteroid
use was associated with low bone mass. In a meta-analysis,
significant reduction in bone density was reported in high-dose
inhaled steroid users (>1.5 mg/day prednisone or equivalent)
(28). Abbasi et al. (11) reported that inhaled steroid use did
not cause BMD loss. Vitamin D deficiency has been shown to
be associated with osteoporosis in COPD patients (2). Dyspnea
and peripheral muscle weakness cause exercise intolerance in
patients. As a result, patients prefer to live at home and are
sedentary. Vitamin D is low in patients who cannot benefit from
sunlight sufficiently. The fact that we did not check vitamin
D levels in our study may have prevented us from detecting
possible BMD influences. Other limitations of our study were
the fact that our patient group consisted of only male patients,
the number of patients was low, corticosteroid use was
evaluated retrospectively, and the exact duration and dose
of steroids were not known. Randomized controlled studies
involving more cases are needed to evaluate the relationship
between operational risk factors and BMD. All physicians
interested in osteoporosis should consider these factors when
applying preventive approaches before therapeutic strategies.
In this way, it is thought that mortality and morbidity caused
by fractures can be prevented and treatment costs can be
reduced (29).

Conclusion

In conclusion, osteoporosis may cause mortality and morbidity
in patients with COPD. Patients with a history of smoking,
steroid medication, advanced stage COPD should be followed
up more frequently for osteoporosis and possible complications.
In osteoporosis, taking preventive measures, making early
diagnosis and timely planning of treatment is important.
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Abstract

Objective: The aim of our study was to compare plasma vitamin D levels between patients with breast cancer-related lymphedema (BCRL)
and healthy population, and also to investigate the effects of socio-demographic and clinical factors and lymphedema severity on vitamin D
levels.

Materials and Methods: Eighty patients with BCRL [mean age 55.5+8.9 (36-81)] and age- and sex-matched 80 healthy controls [mean
age 53.7+7.4 (32-70)] who were not on calcium or vitamin D supplementation were included in the study. Socio-demographic and clinical
characteristics of the subjects were questioned. Plasma 25-Hydroxyvitamin D3, calcium, phosphorus, alkaline phosphatase (ALP), and
parathormone (PTH) levels were evaluated. Lymphedema was classified as stage 0, |, II, or Il

Results: The mean duration of lymphedema was 23.5+13.8 months. Comparisons revealed lower vitamin D levels and higher PTH and
ALP levels in patients with BCRL than healthy controls. As a result of multivariate regression analysis, a significant relationship was revealed
between vitamin D levels and age, breast cancer stage, and disease duration in patients with BCRL. Vitamin D levels were significantly lower
and PTH levels were significantly higher in stage 3 lymphedema patients compared to stage 1.

Conclusion: Vitamin D levels were detected lower in patients with lymphedema than healthy controls. Although vitamin D levels were found
to be lower in patients with severe lymphedema, the multivariate regression analysis revealed that the severity of lymphedema does not have
a significant effect on vitamin D levels.

Keywords: Vitamin D, breast cancer, lymphedema, parathormone

(0)4

Amag: Calismamizin amac meme kanseri ile iliskili lenfédem (MKIL) ve saglikl popiilasyondaki hastalarda plazma D vitamini diizeylerini
karsilastirmak ayrica sosyo-demografik ve klinik faktorlerin ve lenfédem siddetinin D vitamini dizeylerine etkilerini tespit etmekti.

Gereg ve Yontem: MKIL'li 80 hasta [yas ortalamasi 55,5+8,9 (36-81)] ve kalsiyum ya da Vitamin D tedavisi altinda olmayan 80 yas ve cinsiyet
uyumlu saglikli kontrol [yas ortalamasi 53,7+7,4 (32-70)] calismaya alindi. Olgularin sosyo-demografik ve klinik 6zellikleri sorgulandi. Plazma
25-Hydroxyvitamin D3, kalsiyum, fosfor, alkalen fosfataz (ALP), parathormon (PTH) diizeyleri degerlendirildi. Lenfodem evre O, I, Il veya Il
olarak siniflandirildi.

Bulgular: Ortalama lenfédem siiresi 23,5+13,8 aydi. MKIL'li hastalarda saglikli kontrollere oranla daha diisiik D vitamini diizeyleri ve daha
ylksek PTH ve ALP diizeyleri saptandi. Cok degiskenli regresyon analizi sonucunda, MKIL hastalarinda D vitamini diizeyleri ile yas, meme
kanseri evresi ve hastalik slresi arasinda anlamli bir iliski oldugu ortaya ¢ikarildi. Evre 3 lenfédem hastalarinda, evre 1'e kiyasla D vitamini
duzeyi daha distk ve PTH dlizeyi anlamli olarak daha ylksekti.

Sonug: D vitamini dizeyleri lenfodemli hastalarda saglikli kontrollere oranla daha disik saptanmistir. Siddetli lenfédemi olan hastalarda D
vitamini dlzeylerinin daha dislk saptanmasina ragmen, ¢ok degiskenli regresyon analizi lenfédem siddetinin D vitamini dzeyleri Gizerinde
anlamli bir etkisi olmadigini ortaya koymustur.

Anahtar kelimeler: D vitamini, meme kanseri, lenfédem, parathormon
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Introduction

Vitamin D has an essential role to maintain healthy bone
structure and muscle function. Sufficient serum level of 1.25
dihydroxy vitamin D3 [1.25 (OH)2D3], which is the major
determinant of calcium (Ca) absorption, is important for bone
mineralization (1). Vitamin D deficiency is a highly prevalent
condition worldwide (2). The risk factors include age, body mass
index, conservative dressing style, sunscreen use, reduced sun
exposure, less outdoor time, skin tone and geographic location
(3-5). The primary origin of vitamin D is photoproduction
in the skin following ultraviolet B exposure. Vitamin D3 is
transported to the liver with vitamin D binding protein (DBP)
and hydroxylated by 25-hydroxylase to form 25 hydroxyvitamin
D3 [25(0OH) D3]. Afterwards, 25(0OH) D3 is transported to the
kidney and converted to 1.25 (OH)2D3 by 1o-hydroxylase.
1.25 (OH)2D3 (calcitriol) is the biologically active form of
the hormone and regulates serum Ca and phosphorus (P)
concentrations for essential cellular functions and supports the
mineralization of the bone (1,5,6). However, in recent years the
number of researches focused on the extraskeletal functions
of vitamin D were increased. Vitamin D deficiency has been
associated with the increased risk of diabetes mellitus, obesity,
cardiovascular diseases, infections, asthma, inflammatory bowel
disease, several neurological diseases, and cancers (7).

Several studies also demonstrated that vitamin D had potential
role in cancer prevention and progression (811). A meta-
analysis conducted by Wang et al. (12) revealed that the active
form of vitamin D level was inversely correlated with the risk
of breast cancer. Another meta-analysis for impact of vitamin
D on cancer outcome revealed that higher levels of vitamin D
provided lower risk of mortality in breast cancer patients (13).
The bioactive form of vitamin D has favorable effects against
cancer by stimulation of apoptosis and cell differentiation,
and by inhibition of inflammation, cell proliferation, and
angiogenesis. It is possible that vitamin D also plays role in
preventing the invasion and metastasis of the cancer cells
(7,14,15). It is also shown that chemotherapy is associated with
reduced serum vitamin D levels (5). In a recent study, Pineda-
Moncusi et al. (16) demonstrated that patients with breast
cancer had reduced 25(0OH) D levels particularly after recent
chemotherapy. Over long term, it had partially recovered but
still remained lower compared to healthy population.

Today, the 5-years survival rate for breast cancer is up to 90%
due to the improvements in cancer treatment (17). Breast
cancer survivors are at risk for long-term complications such as
breast cancer-related lymphedema (BCRL). It is characterized
by the accumulation of protein-rich lymphatic fluid in the
interstitial spaces which leads to swelling of the subcutaneous
tissue. Lymph node dissection and/or radiotherapy can lead
to damage to the lymphatic system which causes blockage of
the lymphatic fluid passages and almost 40% of the patients
may eventually develop lymphedema (18). It has previously
shown that lymphedema has a negative impact on patient’s

quality of life and causes elevated rates of anxiety, depression
and physical impairment compared to breast cancer survivors
without lymphedema (19,20). Patients with lymphedema or
at risk of developing lymphedema are also advised several
precautions. Applying sunscreen, avoiding being outside during
the hottest hours of the day and excessive sun exposure
are some of them (21). These recommendations mentioned
above and reduced outdoor time due to the psychological
distress and physical impairment may affect the vitamin D
levels negatively in patients with lymphedema. In this study
we aimed first; to compare serum vitamin D levels in patients
with BCRL and healthy population, second; to determinate the
socio-demographic and clinical risk factors affecting vitamin D
levels in patients with BCRL, third; to investigate the impact of
lymphedema severity on vitamin D levels.

Materials and Methods

A total of one hundred consecutive patients with the diagnosis
of BCRL were evaluated in the lymphedema follow-up clinic
between June 2012 and May 2013. Subjects who have =2 cm
difference in circumferential measurements or a 200 mL limb
volume difference between the extremities evaluated as BCRL.
Data from adults >18 years who had a history of breast cancer
treatment at least 3 months ago were included. Patients who
had history of any disease or drug use which might affect the
metabolism of vitamin D (alcoholism, chronic liver or kidney
failure, malabsorption syndromes, inflammatory bowel disease,
tuberculosis or anticonvulsant medication) were excluded from
the study. Among the 100 patients with the diagnosis of BCRL,
4 patients had chronic liver disease, 6 had kidney disease,
4 had known parathyroid adenoma and 6 patients had the
use of anticonvulsant drugs for neuropathic pain. Therefore
20 patients excluded from the study group and consequently
80 patients with BCRL were eligible for the study. Eighty age
and sex-matched healthy controls who were not on Ca and
vitamin D supplementation were also included in the study
for further comparisons. Our study was approved by the local
ethics committee and informed consent was obtained from all
participants.

Socio-demographic (age, body mass index, educational status,
work status) and clinical characteristics of the lymphedema
patients (disease duration, pathological features, breast cancer
grade, treatment with chemotherapy and radiotherapy,
duration of lymphedema, stage of lymphedema, presence of
systemic disease, previous use of vitamin D) were questioned
and recorded.

Laboratory Evaluation

Serum 25(0OH) D3 concentrations were determined by the
chemiluminescence microparticle immunoassay technology by
Architect i2000 (Abbott, Germany) device. A serum level of
more than 29 ng/mL was evaluated as normal, 20-29 ng/mL
as insufficient and lower than 20 ng/mL as deficient (22). The
serum vitamin D levels were measured in autumn and summer
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seasons in both BCRL and control groups in order to minimize
the seasonal difference. Ca, P, alkaline phosphatase (ALP),
parathormone (PTH), kidney and liver function tests were also
evaluated.

Lymphedema Classification

Lymphedema is classified as stage O, I, I, or Ill. stage O
lymphedema is a preclinical stage in which the patient has the
potential for developing lymphedema. Visible pitting edema
exists in Stage | and it can be reduced with limb elevation. In
stage I, the volume of the edema increases and the structure
becomes firmer due to the fibrosis. The swelling can't be
reduced with the limb elevation. Stage Il is characterized with
extremely swollen and thickened tissue usually accompanied by
skin changes such as papules and open draining wounds (23).
Statistical Analysis

SPSS version 20.0 (SPSS Inc., Chicago, IL, USA) was performed
for the statistical analyses. Distributions of continuous variables
were evaluated by the Shapiro-Wilk test. For the continuous
variables mean + standard deviation was used for determination,
median (minimum - maximum) was used for discrete variables
and number (n) and percentage (%) were used for categorical
variables. The significance of the difference in mean values
between two groups was analyzed with Student’s t-test, and
analyzed with one way ANOVA for more than two groups.
Multivariate regression analysis is used to investigate the clinical
and socio-demographical factors affecting vitamin D levels
in patients with BCRL. A p-value of <0.05 was evaluated as
statistically significant.

Results

Eighty patients with BCRL [mean age 55.5+8.9 (36-81)] and
80 age and sex-matched healthy control [mean age 53.7+7.4
(32-70)] were included in the study. All patients in both groups
were female. The mean duration of lymphedema in patients
with BCRL was 23.5+13.8 months. Twenty-four of the patients
had stage 1, 42 of the patients had stage 2 and 14 of them
had stage 3 lymphedema. The socio-demographic and clinical
characteristics of the patients were demonstrated in Table 1.
Between-group comparisons revealed lower vitamin D levels
and higher PTH and ALP levels in patients with BCRL (Table 2).
Only 29 (36.2%) of the patients with BCRL have been evaluated
in terms of serum vitamin D levels in the last 6 months and only
21 (26.3%) of the patients used vitamin D replacement therapy.
Eleven (13.7%) of the patients had the history of osteoporosis
and the number of patients who were still on bisphosphonate
therapy was 5 (6.2%). Among the lymphedema patients; 12
(%15) of them had normal ranges of vitamin D, 20 (25%)
of them had deficient and 48 (%60) of them had insufficient
vitamin D levels. We also performed a multivariate regression
analysis to investigate clinical and socio-demographic factors
affecting vitamin D levels in patients with lymphedema. The
analysis revealed a significant relation between vitamin D levels
and age, the grade of breast cancer and disease duration (F

Table 1. Socio-demographic and clinical properties of

lymphedema patients

Variables n=80
Age, years 55.5+8.9(36-81)
Sex, female 80(100)
BMI, kg/m? 30.54¢5.3
Educational status

lliterate 11 (13.7)
Low 37 (46.3)
High 32 (40)
Work status

Working 18 (22.5)
Not-working 2 (77.5)
Pathology

Invazive ductal 68 (85)
Infiltrative lobular 12 (15)
Breast cancer gr

Grade 1 10 (12.5)
Grade 2a/2b 31 (38.8)
Grade 3a 23 (28.7)
Grade 4 16 (20)
Chemotherapy 79 (98.7)
Radiotherapy 59 (73.8)
Disease duration, months 55.8+28.8
Lymphedema duration, months 23.5+13.8
Lymphedema stage

Stage 1 24 (30)
Stage 2 42 (52.5)
Stage 3 14 (17.5)
Vitamin D levels, ng/mL 14.3+8.7
Normal 5 (6.3)
Insufficiency 19 (23.7)
Deficiency 56 (70)
Parathormon (pg/mL) 63.2+18.4
Calcium (mg/dL) 10.545.3
Phosphorus (mg/dL) 3.8+1.9
Alkaline phosphatase (IU/L) 79.8+18.9
BMI: Body mass index, Vitamin D Deficiency: <20 ng/mL, Insufficiency: 21-29
ng/mL, normal: >30 ng/mL, Values are mean + SD and n (%)

(6.5)=5.160; p=0.04) (Table 3). BCRL patients were divided into
3 groups according to the severity of lymphedema and there
were significant differences in stage 3 lymphedema compared
to stage 1 in terms of vitamin D and PTH levels (Table 4).

Discussion

Vitamin D deficiency is widely seen all over the world,
and in recent years studies have examined its extra-skeletal
effects. There are also many studies evaluated the relationship
between breast cancer and vitamin D (12,16,24-29). It is
claimed that vitamin D deficiency may contribute to breast
cancer development and is related with poor prognosis. It is
also suggested that cancer and cancer treatment may cause
a decrease in vitamin D levels. The aim of our study was to
compare vitamin D levels between patients with BCRL and
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healthy controls, and to determine the effects of the severity of
lymphedema and other factors on vitamin D levels. As a result,
we demonstrated that vitamin D levels were significantly lower
in patients with BCRL and; the increase in age, duration of
disease and grade of breast cancer were related with reduced
vitamin D levels. We also revealed that vitamin D levels were
lower and PTH levels were higher in patients with severe
lymphedema than mild lymphedema.

In the literature, the studies investigating the relation of
vitamin D and breast cancer are mostly about whether vitamin

Table 2. Comparisons of laboratory results in patients

with lymphedema and healthy control

Variables Lymphedema | Control P
patients group
n=80 n=80
Age, years 55.5+8.9 53.7+7.4 0.16
BMI, kg/mw2 30.5+5.3 29.4+5.1 0.22
Vitamin D levels, ng/ | 14.3£8.7 21.849.7 0.02
mL 12 (15) 17 (21.3)
Normal 20 (25) 30 (37.5)
Deficiency 48 (60) 33 (41.2)
Insufficiency
Parathormon (pg/mL) | 63.2+18.4 49.4+18.7 | 0.01
Calcium (mg/dL) 10.5+5.3 9.4+3.4 0.47
Phoshorus (mg/dL) 3.8+1.9 6.2+2.26 0.10
Alkaline phosphatase | 79.8+18.9 64.06+20.1 | 0.01
(Iu/L)
BMI: Body mass index
Values are mean + SD and n (%), Significance at p<0.05

Table 3. Multivariate regression analysis for the factors

affecting vitamin D levels

Variables R2 Constant | p
Age 0.86 -0.38 0.04
Breast cancer grade - -3.34 0.007
Disease duration - -0.57 0.02
Lymphedema duration - 0.43 0.09
Lymphedema stage - 1.65 0.08

D was a risk factor in the development of breast cancer (24-
26). Circulating 25(0OH) D3 is combined with vitamin-DBP and
transferred into normal breast cells. Vitamin D interacts with
many genes such as VDR, CYP27B1, CYP24A1, and megalin.
The proper functioning of this cycle is important in the
differentiation of the cells. Any failure in this chain has been
suggested to contribute to the development and progression
of breast cancer (25,26). In our study, we found that serum
vitamin D levels were lower in patients with BCRL compared
to healthy controls. The decrease in vitamin D levels may be
caused by several factors. As suggested by the previous studies
the hypothesis of ‘previous low levels of vitamin D increases
the risk of cancer development’ may be the reason for our
result. The negative effects of cancer treatments (especially
chemotherapy) on vitamin D levels may also be a reason (5). In
addition, we consider that various negative conditions caused
by lymphedema might also affect the vitamin D levels.

Isenring et al. (5) suggested that cancer treatments were
associated with low vitamin D status because of the treatment-
related fatigue, decreased time spent outdoors, dietary changes
and sun avoidance. Another reason for low vitamin D levels in
patients receiving chemotherapy is the conversion of vitamin
D to inactive form due to upregulation of cytochrome P450
enzymes. Chemotherapy may also cause hepatotoxicity and the
acute phase response leading lower levels of albumin and DBP
(5,30). In another study, Pineda-Moncusi et al. (16) compared
vitamin D levels with healthy controls. And they revealed
that patients who underwent recent chemotherapy had the
lowest levels of 25(0H) D3. They explained this result with
photosensitivity effect of chemotherapy which causes reduction
of sunlight exposure. They also demonstrated that 25(0CH) D3
levels partially recovered in long-term patients but the values
stayed under the levels of the healthy controls. The reason of
this result couldn’t explained clearly but they suggested that
genetic or physiological factors might cause lower vitamin D
levels in patients with breast cancer (16).

BCRL is an important complication in breast cancer survivors
and leads to deteriorations in upper extremity functions and
quality of life (31-33). In our study, several negative conditions

Table 4. The comparisons of laboratory results among the severity of lymphedema

Variables Stage 1 lymphedema | Stage 2 lymphedema |Stage 3 lymphedema | p
n=24 n=42 n=14

Age 54.3+10.9 58.0£10.9 53.5+£9.2 0.84
BMI 27.6+5.3 31.5£3.1 34+2 .4 0.32
Vitamin D levels, ng/mL 17.31£6.5 14.31+6.2 10.7£5.4 0.02*
Parathormon, pg/mL 51.1£13.1 66.8+14.6 79.8+18.5 0.04*
Calcium, mg/dL 9.5+1.35 11.3£2.1 9.2+0.7 0.22
Phosphorus, mg/dL 3.6+0.6 3.7+£0.5 4.1£1.2 0.57
Alkaline phosphatase, IU/L 74.0+£18.7 81.6£21.5 73.8£17.6 0.52

BMI: Body mass index
*p<0.05 for stage 3 lymphedema compared to stage 1 lymphedema
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associated with lymphedema may have contributed to the
lower levels of vitamin D. To the best of our knowledge, in
the literature, among to the studies about breast cancer and
vitamin D; there is no other study evaluating patients with
lymphedema and also the effects of lymphedema on vitamin D
levels. In our study, we demonstrated that patients with severe
lymphedema (stage 3) had lower levels of vitamin D than mild
lymphedema (stage 1). Several factors might cause this result. It
has previously shown that higher levels of psychological distress
existed in patients with lymphedema which may reduce the
outdoor time and sun exposure (34). In addition, precautions
given to this patient group including avoidance of being outside
at the hottest hours of the day and application of sun-screen
might also affect the results. These recommendations help
to avoid excessive sunlight exposure to prevent the increase
in blood flow and lymphatic load caused by heat. Applying
sunscreen is also useful in preventing superficial burns which
can cause inflammation, vasodilatation, and infection (21,35).
These reasons might contribute to the reduced vitamin D
synthesis especially in patients with severe lymphedema.

In our study, we also revealed that 60% of the lymphedema
patients had vitamin D insufficiency and 25% had vitamin
D deficiency. In the literature, Hsieh et al. (36) evaluated
the vitamin D levels in breast cancer survivors and they
demonstrated that 58.2% of them had deficient and 35.2%
had insufficient levels consisted with our study. In our study,
only 15% of the lymphedema patients had adequate vitamin D
levels, but only 36.2% of the patients were evaluated for serum
vitamin D levels in the last 6 months. Among this population,
only 26.3% of the BCRL patients have received vitamin D
replacement therapy. These results may show that vitamin D
levels were not taken into account and treated adequately in
this patient group. Considering the increased risk of getting
new breast cancer in this population, although it is not fully
supported in the literature, keeping vitamin D levels at normal
levels may be beneficial (37).

In our study, we also identified socio-demographic and clinical
factors related to vitamin D levels among patients with
lymphedema. The multivariate regression analysis revealed
significant relations between vitamin D levels and age, the
grade of breast cancer and disease duration. Although lower
levels of vitamin D demonstrated in patients with severe
lymphedema, the multivariate analysis didn't reveal significant
effect of the severity of lymphedema. In the literature, Shin
et al. (29) identified the determinants for 25(0OH) D in Korean
breast cancer survivors and they observed that time from
diagnosis, vitamin D and other supplementations, the season of
the blood sampling, smoking, and the number of parity were
related with the serum 25(OH) D levels.

Study Limitations

Our study was a cross-sectional study, and does not provide
cause and effect relationships. In addition, this study did not
include information about psychological status, quality of life,

outdoor spenttime or amount of the dietary intake of the
vitamin D of the participants. Thus we couldn’t do inter or intra-
group comparisons among these variables. Another important
limitation of this study was not including a third group having
breast cancer but without lymphedema.

Conclusion

In this study, we demonstrated that vitamin D levels were
lower in patients with BCRL compared to healthy population.
We also revealed that patients with severe lymphedema had
lower levels of vitamin D compared to mild lymphedema. Future
studies including larger study population and more detailed
information among lymphedema patients such as sun exposure
time, dietary intake and psychological status are needed.
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Examination of the Etiologic Causes in Patients Presenting with

Elevated Parathormone

Parathormon Y(ksekligi ile Basvuran Hastalarda Etiyolojik Nedenlerin incelenmesi

@ idris Kirhan, ® Mehmet Ali Eren*

Harran University Faculty of Medicine, Department of Internal Medicine, Sanlurfa, Turkey
*Harran University Faculty of Medicine, Department of Endocrinology, Sanlurfa, Turkey

Abstract

Objective: Parathyroid hormone (PTH) levels are elevated in the blood due to various reasons and named as primary or secondary
hyperparathyroidism. There is no any study that investigated the etiology of elevated PTH.
Materials and Methods: The study included 137 patients who had elevated PTH, which was detected in blood tests that were performed

due to any reason, during 1-year period.

Results: Of all patients 118 (86.1%) were female and 19 (13.9%) were male. Vitamin D deficiency was found in 88 (64.2%), primary
hyperparathyroidism (PHPT) in 38 (27.7%), familial hypocalciuric hypercalcemia (FHH) in 8 (5.8%), and chronic renal failure (CRF) in 3 (2.2%)

patients.

Conclusion: Vitamin D deficiency is a common disorder in general population, and occasionally coexisted with increased PTH level. Therefore,
vitamin D deficiency should be kept in mind when PTH studied as a first test and is found to be high. The other reason such as PHPT, FHH

and CRF must be also investigated.
Keywords: Parathormone, etiologic causes, vitamin D deficiency

(074

Amac: Parathormon (PTH) dizeyi kanda cesitli nedenlerle yikselir ve primer veya sekonder hiperparatiroidizm olarak adlandirilir. PTH

yuksekliginin etiyolojisini arastiran herhangi bir ¢alisma yoktur.

Gereg ve Yontem: Calismaya 1 yillik slre icerisinde herhangi bir sebeple yapilan kan testlerinde saptanan PTH ylksek bulunmus 137 hasta

dahil edildi.

Bulgular: Tim hastalarin 118'i (%86,1) kadin, 19'u (%13,9) erkekti. D vitamini eksikligi 88'inde (%64,2), primer hiperparatiroidizm (PHPT)
38'inde %27,7'sinde ailesel hipokalsilirik hiperkalsemi (AHH), 8'inde (%5,8) ve 3'lnde (%2,2) kronik bébrek yetmezligi (KBY) tespit edildi.

Sonug: D vitamini eksikligi, genel poptlasyonda sik gorilen bir hastaliktir ve bazen artan PTH dUzeyi ile birlikte bulunur. Bu nedenle, PTH ilk
test olarak okundugu ve ylksek oldugu tespit edildiginde D vitamini eksikligi akilda tutulmalidir. PHPT, AHH ve KBY gibi diger sebepler de

arastinimalidir.

Anahtar kelimeler: Parathormon, etiyolojik nedenler, D vitamin eksikligi

Introduction

Parathyroid hormone (PTH) is a peptide hormone secreted from
parathyroid glands into the circulation and its main effect is to
provide serum calcium homeostasis (1). PTH levels are elevated
in the blood due to various reasons. The most important cause
is primary hyperparathyroidism (PHPT). This is characterized by
an increase in serum calcium levels as a result of autonomically
over secretion of PTH from parathyroid glands (2). Whereas

secondary hyperparathyroidism (SHPT) occurs due to the
stimulation of parathyroid glands as a result of dysfunction in
one or more mechanisms in providing calcium homeostasis of
the body, which result in increased PTH secretions (3). SHPT
often develops as a result of chronic renal failure (CRF) or
vitamin D deficiency (3).

In clinical practice, PTH levels are studied in order to investigate
the etiology when a decrease or increase is detected in
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calcium values. However, PTH levels are ordered with initial
investigations especially in persons with osteoporosis detected,
and a confusion occurs when elevated PTH levels are found.
In this case, CRF, vitamin D deficiency, absorption disorders,
the use of lithium, and familial hypocalciuric hypercalcemia
(FHH) that can cause SHPT should be first ruled out. After
ruling out these causes, the diagnosis of normocalcemic PHPT
is established (4). Although the most important causes of PHPT
and SHPT are known, there is no any study about the cause of
this condition when elevated PTH is initially found.

In this study, we aimed to reveal the causes of elevated PTH by
screening information of patients with elevated PTH who were
referred to our outpatient clinic.

Materials and Methods

In this study, 137 patients who had elevated PTH, which was
detected in blood tests that were performed due to any reason,
and were referred to the endocrinology outpatient clinic of
Harran University Faculty of Medicine during 1-year period from
January 2018 through March 2019 were retrospectively studied.
Patients’ age, gender, serum levels of calcium, phosphorus,
magnesium, albumin, creatinine, 25 hydroxy vitamin D and
PTH values, and spot urine calcium and creatinine levels were
recorded from the hospital records. If 24-h urine was collected
and daily calcium excretion was calculated, these values were
also recorded. Patients receiving renal replacement therapy
were excluded from the study. Also data of the patients who
underwent parathyroid ultrasonography and scintigraphy upon
suspected PHPT were recorded. The necessary permission was
obtained from the hospital board in order to use the data. The
study protocol was approved by the local ethics committee.
Serum PTH samples were studied with immulite 2000 using
chemiluminescence assay. Informed consents from patient
were taken.

Statistical Analysis

Continuous variables are expressed as mean (minimum-
maximum), and categorical variables as n (%). The data
between groups were compared with Kruskal-Wallis and Mann-

Whitney U tests. The statistical analysis was performed using
SPSS version 20.0 software.

Results

A total of 137 patients were included in the study. Of all patients
118 (86.1%) were female and 19 (13.9%) were male. The
mean age was found as 54.6+16.2 (19-99) in overall patients,
54.1£16.2 (19-96) in the female and 57.6£15.9 (28-85) in
the male patients. According to the investigations performed;
vitamin D deficiency was found in 88 (64.2%), PHPT in 38
(27.7%), FHH in 8 (5.8%), and CRF in 3 (2.2%) patients. The
mean creatinine values of the patients was found as 0.73+0.16
(0.4-1.5), the mean calcium value as 9.90+0.87 (8-12), the
mean phosphorus value as 3.09+0.60 (1.9-5.1), the mean PTH
value as 176.2+72.5 (90-476), and the mean vitamin D level as
15+11.8 (2.4-65). The mean 24-h urine calcium level was found
as (n=44) 259+178.9 (22-910) and the mean calcium clearance
(n=86) as 0.011+0.009 (0.007-0.431).

Afterwards, the data were compared according to the
etiological causes (vitamin D deficiency, PHPT and FHH). CRF
was not take into account since the small number of participant
(n=3). Calcium levels were highest in PHPT group, and lowest
in vitamin D deficiency; there were significantly differences
between all groups. Phosphorus levels were significantly lower
in PHPT group when compared to the other two groups.
Furthermore, calcium clearance levels were higher in PHPT
group according to the other two groups. All of the parameters
and p values were shown in Table 1.

Discussion

PTH primarily leads to transmission of calcium to the bloodstream
by increasing bone resorption. In addition, it increases the
synthesis of 1.25-dihydroxy vitamin D3 in the kidneys. Thus,
intestinal calcium absorption increases (5). When PTH is over
secreted due to reasons such as adenoma hyperplasia or
parathyroid cancer, it may be found elevated in the blood
together with increased calcium level. In addition, there may
be also a secondary elevation in order to compensate for
unexpected changes in blood calcium levels such as in case of

Table 1. Comparison of parameters according to etiological cause

Vitamin D deficiency PHPT FHH p
(n=88) (n=38) (n=8)

Ca’ 9.8+0.6°" """ 10.9+0.65" 10.2+1.0 ’<0.001,
"0.035,
©"0.027

P’ 3.26%0.58*" 2.76%0.49<" 3.2+0.64 ’<0.001,
“0.023

Mg 1.97£0.21 1,96+0,25 1,84+0,23 NS

PTH 166+72.8 20195 142.5+24.7 NS

Ca clearance’ 0.0078+0.005* 0.0185+0.009<" 0.047+0.0015 ’<0.001

2 between “vitamin D deficiency” and “PHPT", ®: between “vitamin D deficiency” and “FHH", < between “PHPT" and “FHH".
PHPT: Primary hyperparathyroidism, FHH: Familial hypocalciuric hypercalcemia, PTH: Parathyroid hormone




Turk J Osteoporos
2019;111-4

Kirhan and Eren.
Elevated PTH & Etiology

113

CRF or vitamin D deficiency (6). When PTH is studied due to any
reason and found to be elevated, there may be multiple causes
of this elevation.

First, calcium value should be measured in order to make
differential diagnosis of elevated PTH. Differential diagnosis
of PHPT and FHH should be established in patients with
high blood calcium levels detected. While urine calcium
excretion is increased in PHPT, it is decreased in FHH because
of the mutation in calcium sensitizer receptors (CaSR) (7).
Similarly the use of lithium may antagonize CaSR, causing
hyperparathyroidism, hypercalcemia, and hypercalciuria (8).
Therefore the use of lithium should be questioned before
making a differential diagnosis.

In CRF, when glomerular filtration rate drops under 60 mL/
min/1.73 m?, PTH begins to elevate mainly as a physiological
response in order to compensate elevated phosphorus (9).
Phosphorus level increases with progression of renal failure, and
this increase leads to a decrease in calcium levels. In addition,
vitamin D related intestinal calcium absorption is also disrupted
because 1-alpha-hydroxylase activity will also decrease in this
case. As a result, PTH level elevates and SHPT occurs (10).
Another cause of SHPT is vitamin D deficiency. Vitamin D
deficiency is common in the general population (11). While
about one billion people experience vitamin D deficiency,
50% of the general population have vitamin D insufficiency
worldwide (12). In a recent study from Ankara province of our
country, Oksuz et al. (13) found vitamin D deficiency by very
high rates of (51.8%), and vitamin D insufficiency by 20.7%.
There is an inverse association between 25-OH vitamin D and
PTH levels. When vitamin D level decreases, parathyroid glands
augment the synthesis and secretion of PTH. Elevated PTH
accompanies 20-45% of patients with vitamin D deficiency
(14). Normocalcemic hyperparathyroidism (ncHPT) is constantly
normal serum calcium levels and elevated PTH levels without
any secondary cause that will lead to elevation in PTH levels
(15,16). In order to establish the diagnosis of ncHPT both total
and ionized calcium levels should be within normal limits. It is
recommended that 25-OH vitamin D levels should be elevated
above 30 ng/mL (75 nmol/L) in order to make the diagnosis of
ncHPT (15). Sometimes normocalcemic patients may become
hypercalcemic when 25-OH vitamin D levels exceed 30 ng/mL.
PHPT is the most common cause of hypercalcemia together
with malignancies. Although its incidence is decreasing it is
still 15/100000. The incidence in the United States of America
is estimated as 66/100000 persons per year in women and
25/100000 persons per year in men (12). PHPT is a common
endocrine disease biochemically characterized by hypercalcemia
and increased or improper normal PTH levels. PHPT is more
common in elderly population and its prevalence is up to 2%
(17). It is caused by a single parathyroid adenoma in many
cases (80%), more rarely by multiple gland disorder (e.g.
multiple adenomas or multiple gland parathyroid hyperplasia),
and rarely (<1%) by parathyroid carcinoma (18). FHH is an
autosomal dominant-pattern hereditary conditions which is

equally distributed in both sexes. The prevalence of FHH
is estimated as 1/78000, but it is possibly underestimated
because of its subclinic nature (19). In PHPT, hypercalcemia
is accompanied by low phosphorus value, while calcium and
phosphorus levels remain low in vitamin D deficiency (14,20).
The laboratory findings of FHH can imitate the PHPT with high
calcium and normal/low phosphorus levels (19). In accordance
with this information, the highest calcium and the lowest
phosphorus levels were observed in the PHPT group in our study.
On the other hand, a calcium clearance level was higher in
PHPT group when compared to the other two groups. It is well
known that PHPT accompanied with overflow hypercalciuria,
while low calcium clearence levels are seen in the case of vitamin
D deficiency and FHH (7). Best to the knowledge, there was
no study in the literature that investigates the etiology of PTH
elevation. In our retrospective study, the most common reason
of elevated PTH was vitamin D deficiency (64.2%), and the others
were respectively as PHPT (27.7%), FHH (5.8%), and CRF (2.2%).

Conclusion

In conclusion, vitamin D deficiency is a common disorder in
general population, and occasionally coexisted with increased
PTH level. Therefore, vitamin D deficiency should be kept in
mind when PTH studied as a first test and is found to be high.
The other reason such as PHPT, FHH and CRF must be also
investigated.
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A Rare Cause of Acute Paraplegia: Aneurysmal Bone Cyst

Akut Paraplejinin Nadir Bir Nedeni: Anevrizmal Kemik Kisti

@ Giilcan Oztiirk, ® Ayse Duygu Silte Karamanlioglu, ® Pinar Akpinar, ® Feyza Unlii Ozkan, ® ilknur Aktas
Fatih Sultan Mehmet Training and Research Hospital, Clinic of Physical Medicine and Rehabilitation, Istanbul, Turkey

Abstract

Aneurysmal bone cyst of the spine can rarely cause acute paraplegia in young patients. A 30-year-old male patient presented to our physical
medicine and rehabilitation outpatient clinic with back pain and bilateral lower extremity weakness for 2 weeks. The patient had no history of
trauma. In magnetic resonance imaging, the cystic lesions were determined which destructive, contain internal septations and have multiple
fluid-fluid levels at the T5-T6 level. The aneurysmal bone cyst was shown by histopathology. Complete resection to the cystic lesion and
posterior segmental instrumentation at T2-T7 level were performed. In the control examination performed 6 months later, lower extremity

muscle strength was complete and no recurrence was detected.
Keywords: Acute paraplegia, aneurysmal bone cyst, young patient

Geng hastalarda omurga yerlesimli anevrizmal kemik kistleri nadiren akut paraplejiye neden olabilirler. Otuz yasinda, erkek hasta 2 haftadir
mevcut olan sirt agrisi ve her iki bacakta glicsizllk sikayeti ile Fiziksel Tip ve Rehabilitasyon Poliklinigi'mize basvurdu. Hastanin travma OykUsu
yoktu. Dorsal magnetik rezonans goriintilemede T5-6 seviyesinde destriktif, internal septasyonlar iceren, multipl sivi-sivi seviyesi olan kistik
lezyonlar tespit edildi. Histopatoloji ile anevrizmal kemik kisti gosterildi. Kistik lezyona komplet rezeksiyon ve T2-T7 seviyesinde posterior
segmental enstriimentasyon uygulandi. Alti ay sonra yapilan kontrol muayenesinde alt ekstremite kas giicti tamdi, rekurrens tespit edilmedi.

Anahtar kelimeler: Akut parapleji, anevrizmal kemik kisti, geng hasta

Introduction

Aneurysmal bone cyst (ABC) is vascular, non-neoplastic tumor
like lesion. ABC consist of blood filled osteolytic cystic cavities
separated by connective tissue septa containing fibroblast,
osteoclast and reactive woven bone (1). Although ABC is
benign lesion, it is extensive and destructive that can result
in pathological compression fracture, spinal cord compression
and spinal instability (2). ABC consist of 1-1.4% of all primary
bone tumors (3,4). The spine is involved in 15% of them (5).
Lumbar spine is most affected spine localization, cervical spine,
thoracic spine, sacral spine also can be affected, respectively.
We report a rare case of ABC with acute paraplegia with
thoracic involvement that was successfully treated surgical
decompression and stabilisation (1).

Case Report

A 30 year old young man admitted to the 50023 outpatient
clinic with two weeks progressive back pain increasing with lying

position, sudden onset paraplegia and decreased sensation in
bilateral lower extremities. Before a week the patient admitted
to emergency department and intramuscular (IM) myorelaxant
and non-steroid anti-inflammatory drug injection was inserted
with dorsal muscular strain diagnose. The patient stated that
after IM injection lower extremity weakness had been started.
On physical examination there was T4-6 spinous process
tenderness. Neurological examination revealed right lower
extremity proximal 4/5, distal 3/5 and left both upper and
lower extremity 3/5 muscle strength. There was decreased
sensation in bilateral lower extremities. Deep tendon reflexes
were bilateral hyperactive in lower extremity. His bilateral
Babinski sign was positive.The bowel and bladder habits were
normal. There was no history of trauma. X ray of the spine
was normal. The magnetic resonance imaging (MRI) revealed
expansile mass that have characteristics of ABC with internal
septationand multiple fluid-fluid level at T5-6 level. The lesion
involved T5-6 vertebra with bilaminar destruction and severe
spinal cord compression (Figure1). Neurosurgery consultant was
offered. Urgent spinal cord decompression and stabilization
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were deemed necessary to prevent further neurological
deterioration and to optimize clinical outcome. He underwent
left transpedicular approach and complete excision of the lesion
followed by posterior segmental instrumentation at the T2-T7
levels (Figure 2). Embolisation has not been applied because of
thoracic aortography showed no abnormality except minimal
opacification in left T5 intercostal artery. The excised lesion
had consisted of cystic trabeculations with a dark red fleshy
appearance with moderate vascularity. Final histopathology
confirmed the diagnosis of ABC. Post operatively, he had
complete relief of pain. The patient had dramatic improvement
in her bilateral lower extremities strength with 5/5 muscle
strength on the control examination after six months.

Discussion

ABC is a rare, non-neoplastic, expansile, highly vascular osseous
lesion. ABC consist of blood filled spaces separated by connective
tissue septa containing fibroblast, osteoclast and reactive

woven bone (1). ABC was first defined by Jaffe and Lichtenstein

Figure 1. T2-weighted sagittalandaxial magnetic resonance imaging
T2-weighted image of the thoracic spine demonstrating alyticlesion
involving predominantly the posterior elements of the T5 and T6
vertebrae

Figure 2. Anteroposterior view X-ray of the thoracic spine showing
posterior segmental instrumentation at the T2-T7 levels

(2). ABC have 1-1.4% of incidence all primary bone tumors
(3,4). The spine is involved in 15% of the primary spine tumors.
The cervical spine is affected in 30% of cases, the thoracic spine
in 25-30%, the lumbar spine in 30-45% and the sacrum in 13%
(5). Spinal lesion usually affects vertebral body and posterior
elements (lamina, peduncle, facet joints) (60%). ABC also can
affect vertebrae corpus (40%) (1,3). Boriani et al. (6) indicated
that ABC had been seen in lumbar spine more often than the
other spine parts. Zileli et al. (7) found that sacrum and lumbar
spine has been more affected than the others. On the other
hand, Papagelopoulos et al. (8) found that cervical and thoracal
spine is more affected than the lumbar part of spine.

ABC usually occurs approximatelyin second decade of life and
rarely after 30 years of age. ABC more often seen in females
than males (9,10). Clinical presentation is usually pain, sensory
disturbance, motor weakness, kyphoscoliosis and swelling.
Pain with duration between 3 months and years, frequently
increases at night and on supine position. Rarely symptoms
related to acute vertebral collapse with or without spinal cord
injury nerve, root compression, deformity and/or instability (9).
Plain radiographs are inadequate in detection of ABC in early
age, usually combination of plain radiography and advanced
imaging techniques is necessary. Therefore, advanced imaging
technique should be utilized such as MRI and computed
tomography (CT). Characteristic ballooning of the posterior
elements may be shown in plain radiography (7). CT scans
typically reveal a characteristic soap-bubble appearance with
fluid-fluid levels, which represents a ballooning, multilocular
lytic lesion and pathologic fracture or vertebral collapse (3,11).
The presence multiloculated cyst fluid-fluid filled levels due to
presence of blood in different stages of within the cyst. Each
multiloculated lobule gives different signal characteristics related
to different stages lesions. MRI also shows cord and nerve root
compression (12). In differential diagnose osteosarcoma, giant
cell tm, chondroblastoma, fibrous dysplasia, fibrosarcoma,
metastatic lesions should be recognized because these lesions
also have fluid-fluid levels in advanced imaging techniques
(10,13). In the present case, the lesion was diagnosed ABC
based on typicalpattern multilocular cysts with fluid-fluid level
on the MRI. The exact diagnose is biopsy. Open biopsy and
frozen sections was offered to confirm diagnose (14). Biopsy
confirmed the ABC diagnose.

Treatment of the ABC is controversial. In the literature, although
there are a few reports of spontaneous ABC regression, the
cause of spontaneous regression is unknown. Kitamura et
al. (3) claimed that ABC can have spontaneous regression in
elderly because elderly patients were attributable to thrombosis
and fibrosis. On the other hand, in patients with neurological
involvement early diagnose and treatment is should be
utilized. Treatment choices are complete excision, curettage,
arterial embolization, intralesional drug injections, radiation
or combination of these (7,15). In conditions neurological
deficit and/or spinal instability surgical treatment should be
utilized. For less rate of recurrence complete excision seems to
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be best choice. If also there is spinal instability, instrumented
stabilization should be added. Partial excision and curettage can
result in higher risk of recurrence (16).

In conditions only pain (without neurological deficit or spinal
instability) arterial embolization, intralesional calcitonin
or methylprednisolone injection can be treatment choice
for pain relief, but carries recurrence risk (4). Calcitonin
inhibits osteoclast activity and induce formation of cancellous
bone. Methylprednisolone inhibits fibroblastic action and
angiogenesis. But intralesional injection can be required long
period to decrease symptoms (17). Arterial embolization aims
to reduce vascularity. Amendola et al. (18) claimed that arterial
embolization can be treatment choice for the small and less
destructive lesions, also can decrease intraoperative bleeding.
Radiation therapy is adjuvant therapy, not first line therapy
for ABC. Radiation therapy should be added in conditions of
partial excision or in aggressive recurrent ABC or inoperable
lesions, but carries risk of sarcomatous changes and irradiation
myelopathy (17). The presented case ABC of thoracic vertebrae
was treated with surgical resection followed by vertebral
fusion and instrumentation. Embolization has not been applied
because of thoracic aortography showed minimal opacification.
The surgical treatment concluded with no pain no neurological
deficit after six months.

In conclusion ABC is a rare cause of acute paraplegia. Although
ABC is benign bone tumor can result in expansilespontaneous
hemorrhagic mass into the posterior epidural space that can
cause spinal cord compression and paraplegia. Early diagnose
and urgent decompression is necessary to prevent neurological
complications.
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Deri Bulgulari ve Akut Artrit ile Ortaya Cikan Sarkoidoz

Sarcoidosis Revealed with Skin Manifestations and Acute Arthritis

@ Hatice Resorlu, ® Sevilay Kilic*, ® Coskun Zateri

Canakkale Onsekiz Mart Universitesi Tip Fakdltesi, Fizik Tedavi ve Rehabilitasyon Anabilim Dali, Canakkale, Ttrkiye
*Canakkale Onsekiz Mart Universitesi Tip Fakultesi, Dermatoloji Anabilim Dali, Canakkale, Tirkiye

(074

Otuz yedi yasindaki kadin hasta, her iki diz ve ayak bileginde sislik ve viicudunda dokintdlerle klinigimize basvurdu. Hasta artrit etiyolojisine
yonelik tetkik edildi. Derideki plak lezyonlardan alinan biyopside granilomatoz yapida sarkoidal lezyonlar saptandi. Olguya klinik, laboratuvar
ve radyolojik bulgular esliginde sarkoidoz tanisi konuldu. Deri tutulumu ile baslayan sarkoidoz literatlirde nadiren gérilmektedir. Spesifik deri
lezyonlardan alinacak biyopsi, invaziv bir transbronsiyal biyopsiye gerek kalmadan tani konulmasini saglar. Bu nedenle deri bulgulari ile tani
koydugumuz sarkoidoz olgusunu sunmayi amacladik.

Anahtar kelimeler: Sarkoidoz, artrit, deri bulgulari

Abstract

A 37-year-old female patient admitted to our clinic with swelling in both knees and ankles and eruptions in her body. The patient was
examined for the etiology of arthritis. In the biopsy taken from the plaque lesions on the skin, granulomatous sarcoidal lesions were detected.
The case was diagnosed as sarcoidosis along with clinical, laboratory, and radiological findings. Sarcoidosis started with skin involvement is
rarely seen in the literature. Biopsy from specific skin lesions allows diagnosis without the need for an invasive transbronchial biopsy. Therefore,
we aimed to present a case of sarcoidosis diagnosed with skin manifestations.

Keywords: Sarcoidosis, arthritis, skin manifestations

eklenmisti. Polikistik Over sendromu ve Diyabetes Mellitus
nedeniyle takipli olan hastanin romatolojik sorgusunda &zellik
yoktu. Muayenesinde her iki diz Uzerinde kizariklik ve sislik
mevcuttu (Sekil 1). Sag dizde 1si artisi ve patellar ballotman alindi.
Eklem hareket acikliklari agri nedenli range sonu kisith idi. Her
iki ayak bileginde de sislik mevcuttu ancak isi artisi gézlenmedi
(Sekil 2). Her iki dirsekte eritemli, viyolase plaklar gozlendi
(Sekil 3). Hastanin laboratuvar incelemelerinde hemogram
normal, biyokimyasal parametrelerinde glukoz: 149 mg/dL,
diger biyokimyasal parametreler normal, C-reactive protein 1,69
mg/dL, sedimentasyon 62 mm/sa, hepatit serolojisi normal,
romatoid faktor, ANA ve anti CCP (-) olarak bulundu.

Akciger grafisinde hiler lenfadenopati ile uyumlu gorinti
gbzlenen hastaya toraks bilgisayarli tomografi (BT) cekildi.
Toraks BT'de sag paratrakeal lokalizasyonlu, kisa aksi 15 mm

Giris

Sarkoidoz non-kazeifiye granilom olusumu karakterize,
enflamatuvar multisistemik kronik bir hastaliktir. Etyolojisi halen
aydinlatlamayan bu hastalik basta akcigerler olmak Uzere
deri, kas iskelet sistemi, kalp gibi pek cok doku ve organi
etkileyebilmektedir. Hastaligin klinik bulgulari, seyri ve prognozu
genis bir yelpaze icinde yer almaktadir (1,2). Bu calismada her iki
diz ve ayak bilegi sisligi ve dirseklerde eritemli plaklar ile basvuran
ve sonrasinda sarkoidoz tanisi alan olgumuz sunulmustur.

Olgu Sunumu

Calismamiza dahil edilen tim hastalardan bilgilendirilmis onam
formu alinmistir.
Otuz yedi yasinda kadin hasta her iki ayak bileginde sislik ve her

iki diz 6n yuztnde kizariklik ve sislik ile poliklini§imize basvurdu.
Sikayetlerinin yaklasik 2 aydir oldugu &6grenildi. Dizlerde yarm
saati gegmeyen sabah tutuklugu tanimliyordu. Bu sikayetlere
son zamanlarda sag dirsekte kizarik deriden kabarik lezyon

olan lenf bezi ve sol akcigerde subplevral nodiller izlendi.
PPD testi 5 mm olarak bulunan hastanin dirsegindeki eritemli
plaklardan alinan biyopsinin histopatolojik incelemesi sarkoid ile
uyumlu graniilomat6z enflamasyon rapor edildi (Sekil 4).
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Sekil 1. Hastanin her iki dizinde gorllen artrit

Sekil 3. Dirsekte eritemli viyolase plaklar (periyodik asit-Schiff, d-periyodik
asit-Schiff, Alcian-blue)

Yapilan incelemeler neticesinde hastaya sarkoidoz tanisi konuldu.
Non-steroid anti-enflamatuvar ilaclar ve topikal kortikosteroid
baslandi.

Tartisma

Sarkoidoz nedeni bilinmeyen bir enflamatuvar hastaliktir.
Akcigerler basta olmak Uzere, deri, goz, kalp, karaciger ve
lokomotor sistemi tutabilir. Ekstrapulmoner tutulum akciger
tutulumundan dnce olabilecegi gibi, bizim hastamizdaki gibi

Sekil 4. Retikiler dermis alt kisimlarina kadar uzanan, sarkoidal nattrde
granilomatoz yangi fokuslari

beraber veya sonrasinda da gelisebilir. Akciger bulgularinin
erken dénemde asemptomatik olmasi nedeniyle hastalarin
basvuru sikayetleri genellikle ekstrapulmoner olmaktadir (1,2).

Deri tutulumu hastaligin herhangi bir evresinde %15-20 siklikta
bildiriimektedir. Spesifik ve non-spesifik lezyonlar seklinde
gbzlenir. En sik non-spesifik deri lezyonu alt ekstremite pretibial
bolgede agrili nodiller olarak ortaya cikan ve pigmentasyon
birakarak iyilesen eritema nodozumdur. Ates, artralji, bilateral
hiler lenfadenopati ile beraber goérildigd durum Léfgren
sendromu olarak adlandirilir ve iyi prognoz belirtisi olarak
gorultr. Septal pannikilit olarak gorllen eritema nodozumun
ayiricl tanisinda basta tlberkiloz ve streptokok enfeksiyonlari
olmak Uzere diger bag doku hastaliklar diistintlmelidir. Spesifik
derilezyonlarindan en dnemlisi lupus perniodur. Yanaklar, burun,
dudaklar ve kulaklarda agrisiz mor-kirmizi renkte deri lezyonlari
seklinde gorullr. Nazal Ulserasyon ve perforasyona neden
olabilir. Diger spesifik deri lezyonlari makulopapdler, papller ve
bizim hastamizda gorildigu gibi plak seklinde lezyonlardir. Plak
lezyonlar zaman iginde blylme gosterebilir Papiler lezyonlar
ylzde, makdilopapller lezyonlar gogus ve sirtta, plak lezyonlar
ise ekstremiteler ve sirtta gorulur. Sarkoidozda ayrica subkutan
nodller ve psoriazisi andiran pullu lezyonlar gordlebilir. Deriye
yaplilan travma deri lezyonlarinin ortaya cikisini kolaylastirabilir
(skar sarkoidozu) makulopapller ve plak lezyonlarin tedavisinde
topikal steroidler kullanilir. Ancak lupus pernioda sistremik
kortikosteroid ve immunsupresif tedaviye gerek duyulur. (3-5)

Sarkoidozun lokomotor sistem bulgulari eklem, kemik ve kas
kaynakli olabilir. Eklem tutulumu artralji, periartrit, akut artrit,
kronik artrit, sakroiliit, spondilit ve entezit seklinde prezente
olabilir. Akut artrit en sik ayak bilegi ve dizde gorilmektedir.
Yumusak doku sisliginin 6n planda oldugu kemik degisikliklerinin
gorilmedigi bir tutulum séz konusudur. Kronik artrit ise diz ayak
bilegi ile el ve ayagin kiclk eklemlerini tutmakta ve erozyon
gibi kronik kemik degisikliklerine neden olabilmektedir. Bizim
hastamizda dizlerde periartrit, ayak bileklerinde yumusak doku
sisligi ve artralji gortldi. Sakroiliit, entezit ve spondilit yoktu.
Laboratuvar degerlendirmesinde hastamizda oldugu gibi akut
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faz reaktanlari yiksek bulunabilir. Bunun disinda ACE yiksekligi,
hipergammaglobulinemi, kronik hastalik anemisi gordlebilir (2).
Sarkoidoz tanisi klinik ve laboratuvar bulgularin degerlendirilmesi
ile konur. Ancak tanida histopatolojik degerlendirme altin
standart olarak gorilmektedir. Akcigerden transbronsial
veya eritema nodozum disindaki deri lezyonlarindan alinan
kutan6z biopsi ile sarkoidoz tanisi konulabilir (3,5). Bizim
hastamizdaki plak lezyonlardan alinan Orneklerde sarkoidal
natiirde grantlomatoz enflamasyon gorilmustur (Sekil 4).
Sonug olarak sarkoidoz nadir gorilen genellikle akcigerleri tutan
bir hastaliktir. Akciger bulgularinin asemptomatik olabilmesi
nedeniyle genelde 6n plana c¢ikan klinik bulgu kas iskelet
yakinmalaridir.  Sarkoidoz hastalarinda nadiren saptanan
deri lezyonlari genelikle eritema nodosum olarak karsimiza
¢lkmaktadir. Bunun disinda gorilebilen makuilopaptler, papdler
ve plak seklindeki lezyonlar tani agisindan oldukga spesifiktir. Bu
nedenle dzellikle alt ekstremite blyik eklem artriti ile basvuran
hastalarda deri lezyonlari da varsa dikkatli degerlendiriimeli ve
histopatolojik taniya gidilmelidir.

Etik

Hasta Onayi: Calismamiza dahil edilen tim hastalardan
bilgilendirilmis onam formu alinmistir.
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A Case of Hydatid Cyst with Primary Paraspinal Muscle Involvement

Primer Paraspinal Kas Tutulumu Olan Bir Kist Hidatik Olgusu

@ Halil Ibrahim Bekdemir, ® Mehmet Pasa*

Semdinli State Hospital, Clinic of Physical Medicine and Rehabilitation, Hakkari, Turkey

*Kars Harakani State Hospital, Clinic of Radiology, Kars, Turkey

To the Editor;

A 41-year-old female patient was admitted to our clinic with
a 3-month history of back pain. The pain was mechanical and
there was no concomitant numbness or neuropathic pain such
as tingling. The patient had no history of trauma, surgery,
chronic illness or infection, and had not benefited from pain
relief and myorelaxant drugs. On the physical examination,
there was seen to be forward posture and tenderness in
the paravertebral area of the back. Active myofascial Pain
syndrome could not be detected. Sensory and motor functions
were normal in the upper extremity and deep tendon reflexes
were normoactive. A direct radiograph of the cervical and
thoracic region revealed flattening of the cervical lordosis and
an increase in thoracic kyphosis. In addition, mild degenerative
changes were observed. The patient, who was followed-up
with recommended exercise therapies to correct postural
disorder, presented again after 1 month because of increased
pain. Magnetic resonance imaging (MRI) of the back area was
performed for further examination. At the level of the C7-T1
vertebrae, a lesion with a mass of approximately 3x2 cm was
localized at the midline. A cystic lesion showing hypointensity
on T1-weighted sequences and hyperintense septation on
T2-weighted sequences was diagnosed as hydatid cyst (Figure
1, 2). Biochemical analysis revealed no leukocytosis and no
eosinophilia. CRP was normal. The indirect hemagglutination
test for the diagnosis of hydatid cyst was positive. Abdominal
ultrasonography and conventional chest radiographs were
requested to rule out possible liver or lung involvement. As
no pathology was detected in the liver and the lungs, the
patient was diagnosed with hydatid cyst with primary muscle
involvement. The patient was referred to the Neurosurgery
Clinic for surgical treatment and cyst excision surgery was
performed. Albendazole 200 mg 2x1 treatment was given
for six months after surgery. No new focus or recurrence was
observed during follow-up.

Figure 1. Cystic lesion showing hypointensity on T1-weighted sequences

Figure 2. Hyperintense septation on T2-weighted sequences
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A hydatid cyst is a parasitic infection caused by the larval stage
of Echinococcus granulosus and Echinococcus multilocularis,
usually involving the liver, lungs, and brain (1). Echinococcosis
has a worldwide distribution and causes health problems
in endemic countries such as Australia, Argentina, Africa,
the Middle East and the Mediterranean region (2). Hydatid
disease rarely affects soft tissues even in endemic areas, and
skeletal muscle involvement is extremely rare, with a reported
prevalence of 0.5-4.7% (3). The pathogenesis of muscle
involvement is not clearly understood. While some authors
claim that it is through direct implantation, most authors believe
the embryo can reach the muscles from the systemic circulation
after leaving the intestine and passing through two filters: the
liver and the lungs (4).

Hydatic cysts usually occur in liver and the lungs, but may
localise in any area of the body (4). Since muscle involvement
of hydatid disease is rare, our knowledge is limited to case
series. Gedik et al. (4) presented a 20-year-old male patient
with paravertebral hydatid cyst. Bagcier et al. (3) diagnosed a
hydatid cyst in the gastrocnemius muscle of a 40-year old male
patient. Both patients underwent surgical excision and medical
treatment as in the current patient, and none have relapsed
(3,4). Saad et al. (5) presented three hydatid cysts with psoas
muscle involvement and Tyagi and Garg (2) reported a hydatid
cyst in the brachialis muscle. Bilgic et al. (6) presented a case
with paraspinal muscle involvement but used the puncture,
aspiration, injection, re-aspiration technique instead of surgery.
Musculoskeletal hydatid cyst diagnosis is clinically and
radiologically difficult as it resembles a soft tissue tumor.
Ultrasonography, computed tomography and MRI have a
valuable role in the radiological diagnosis and follow-up of
hydatid disease (3). Hydatid cyst should be considered in the

differential diagnosis of soft tissue tumors, especially in areas
where hydatid cyst is endemic. In addition, in the differential
diagnosis of back pain resistant to medical treatment, muscle
involvement of hydatid cyst should be considered.

Keywords: Cyst, back pain, magnetic resonance imaging
Anahtar Kelimeler: Kist, sirt agrisi, manyetik rezonans
goéruntileme
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