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

Osteoporoz ve kemik hastaliklarina ilgi duyan birinci basamak tip hizmeti
veren pratisyen hekim, i¢ hastaliklari, jinekoloji, romatoloji ve fiziksel tip ve
rehabilitasyon uzmanlarinin “bilmesi gerekli olanlari” iyice saptayarak; bunlari
Turk Osteoporoz Dergisi'nde bulmalari icin gerekli diizenlemeler yapilacaktir.
Tiirk 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,
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 literatriin], 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 amag icin kullanilabilir olmasi“dir. Cogaltma ve dagitim Uzerindeki
tek kisitlama yetkisi ve bu alandaki tek telif hakki roli; kendi calismalarinin
bUtlinligu Gzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi icin, yazarlara verilmelidir.

Abone islemleri
Turk Osteoporoz Dergisi, Ulkemizde gérev yapan fiziksel tip ve rehabilitasyon
uzmanlarina, akademisyenlerine ve osteoporoz’a ilgi duyan diger tim tip
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branslarina mensup uzmanlara Ucretsiz olarak dagrtilmaktadir. Derginin tim
sayilarina Ucretsiz olarak www.osteoporozdunyasindan.com 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 Bakirkéy-istanbul, Tiirkiye
Tel.: +90 212 560 40 69 / +90 232 412 39 51

Faks: +90 212 560 40 79

Web Sayfasi: www.turkosteoporozdergisi.org

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

izinler

Baski izinleri icin bagvurular Editor ofisine yapilmalidir.

Editor: Prof. Dr. Yesim Kirazli

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

Faks: +90 212 560 40 79

Web Sayfasi: www.turkosteoporozdergisi.org

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

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

Materyal Sorumluluk Reddi

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

Reklam

Reklam ile ilgili basvurular Yayinevi'ne yapiimalidir.

Yayinevi: Galenos Yayinevi

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

Faks: +90 212 621 99 27
Web Sayfasi: www.galenos.com.tr
E-posta: info@galenos.com.tr
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AIMS AND SCOPE

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

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

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

Turkish Journal Of Osteoporosis is indexed by the Emerging Sources
Citation Index (ESCI), DOAJ, EBSCO Database, Gale/Cengage Learning,
CINAHL, Index Copernicus, Proquest, J-Gate Academic Keys, TUBITAK/
ULAKBIM, 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.osteoporozdunyasindan.
com. Those who wish to subscribe to the journal should apply to the Turkish
Osteoporosis Association.

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

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

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

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

Permissions

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

Editor: Prof. Dr. Yesim Kirazli

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

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

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

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

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

Denial of Responsibility

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

Advertisement

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

Address: Molla Giirani 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 yapiima
etik standartlarina (kurumsal ve ulusal) ve 2013 yilinda revize edilen1964 Helsinki Deklarasyonuna
uyuldugunu ve hastalarin onaylarinin alindigini belirtimelidir. Hayvan Uzerinde yapilan deneysel
arastirmalarda, yazarlar yapilan prosedurlerin hayvanlar haklarina uygun oldugunu belirtilip (Guide
for the care and use of laboratory animals. www.nap.edu/catalog/5140html) ayrica etik kurulu
onay'ni alinmalidir.

Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar sorumludur.

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

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

TUm yazlar, editor ve ilgili editor 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 trleri 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 Oncelikle 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 ctimlelerini icermelidir.

Ozet bolimiinde kaynaklar gésteriimemelidir. 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 baslgr 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
gore 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 yazilardir. 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.
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Editorden / Editorial

Degerli Meslektaslarimiz,

20 Ekim- Diinya Osteoporoz Giinii kutlamalari kapsaminda 16 Ekim 2018 tarihinde istanbul'da bir basin toplantisi
diizenlendi ve basinimizin degerli Uyeleri davet edildi. Bu toplantida osteoporoz hastaligi ve Tlrkiye Osteoporoz Dernegi
ile ilgili bir sunum yapildi. “Basin Bilten” ve “Bilgilendirici Brostr” isimli yazili materyaller de basin Uyeleri ile paylasildi.
Ayrica “Annem Kirllmasin” isimli video 13-20 Ekim tarihleri arasinda secili dijital mecralarda yayinlandi. Toplumda farkindalig
arttirmak amaciyla 21 Ekim 2018 tarihinde Goztepe-Besiktas Slperlig futbol karsilasmasi sirasinda futbolcular tarafindan
dernegimiz logolu, tzerinde “Hareketli Olun, Kemiklerinizi Koruyun” yazili dev boyutlarda bir “banner” tasindi. Béylece erkek
poptlasyonda da farkindalik arttirilmak ve hareketin kemik sagligindaki 6nemi vurgulanmak istendi.

22-23 Kasim 2018 tarihleri arasinda Turkiye Osteoporoz Dernegi aktivitesi olarak Osteoporoz Tedavisinde Guncellemeler
Sempozyumu ve bunu takiben 24-25 Kasim 2018 tarihlerinde International Society of Clinical Densitometry ve International
Osteoporosis Foundation is birligi ile Osteoporosis: Essentials of Densitometry, Diagnosis and Management kursu
gerceklestirilmistir. Uluslararasi olan bu kursa 62 hekim katilmistir.

Dinya Osteoporoz Kongresi- WCO-IOF-ESCEO (WORLD CONGRESS ON OSTEOPOROSIS, OSTEOARTHRITIS AND
MUSCULOSKELETAL DISEASES) (www.wco-iof-esceo.org) 4-7 Nisan 2019 tarihleri arasinda Paris-Fransa’da yapilacaktir. 1416
adet bildirinin sunum icin degerlendirmeye alindigr bildirilmistir. Kongreye katilim icin kayitlar devam etmekte olup, 4 Mart
2019 tarihine kadar erken kayit imkanlarindan yararlanma mimkin olacaktir. Kongre sirasinda dernegimiz adina planlanan
bir sempozyum kapsaminda “Approach to Osteoporotic Hip Fractures” baslikli bir panel diizenlenecek ve kalga kiriklari
konusu tim detaylariyla kongre katilimcilariyla paylasilacaktir.

Palais de Congres- Kongre Merkezi icindeki Ulusal Dernekler Kéyi'nde Tirkiye Osteoporoz Dernedi adina ayrilan bolimde
ise bir yil icindeki aktivitelerimiz sunulacak ve tlkemizin de tanitimi yapilacaktir.

Sevgi ve saygilarimla

Editor
Prof. Dr. Yesim Kirazli
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Diffusion and Chemical Shift Magnetic Resonance Imaging
Properties of Lumbar Bone Marrow; Correlation with Osteoporosis

Lomber Kemik lliginin Difiizyon ve Kimyasal Kayma Manyetik Rezonans Géruntileme
Ozellikleri; Osteoporozla Korelasyon

@ Betiil Kizildag, ® Mehmet Akif Sarica, ® Nursel Yurttutan

Kahramanmaras Sttcti Imam University Faculty of Medicine, Department of Radiology, Kahramanmaras, Turkey

Abstract

Objective: To investigate whether or not diffusion-weighted imaging (DWI) of vertebral bone marrow or dual-echo chemical shift imaging
(CSI) achieved by magnetic resonance imaging (MRI) can be used in the diagnosis of osteoporosis.

Materials and Methods: Twenty-nine postmenopausal women patients (mean age 53.9+9 years) who underwent upper abdominal MRI
and dual-energy X-ray absorptiometry (DXA) were included in the study retrospectively. A total of 87 lumbar vertebras which appropriate
were divided into subgroups as normal, osteopenic and osteoporotic according to T-scores. Apparent diffusion coefficient (ADC) values were
calculated from DWI and signal intensities (SI) that measured in T1 dual-echo sequences were compared between groups. The fat fractions
of the vertebral body were measured based on the signal intensity index and vertebral spleen ratio (VSR) formulas previously used for adrenal
adenomas.

Results: The mean vertebral ADC values were 0.61+0.1 x 10-3 mm?/s in the normal group, 0.59+0.1 x 10-3 mm?/s in the osteopenic group,
and 0.56+0.1 x 10-3 mm?/s in the osteoporotic group and there was no significant difference between them. The Sl in out-of-phase sequence,
Sl index, and VSR were able to discriminate the osteoporotic group that had sustained fracture risks from the healthy and osteopenic ones.
The sensitivities of the out-of-phase SI, SI index and VSR were 65.2%, 61.1% and 71%, respectively, while their specificities were 61.1%,
63.8%, and 61.1%, respectively.

Conclusion: The diffusion properties of bone marrow are not fully affected by osteoporosis. The DXA scores appear to be moderately related
to the chemical composition of bone marrow rather than its cellularity. CSI based fat quantification can be a referrer in the decision to initiate
treatment by giving an idea of the presence of osteoporosis.

Keywords: Osteoporosis, bone mineral density, magnetic resonance imaging, chemical shift imaging, diffusion-weighted imaging

Amag: Osteoporoz tanisinda vertebra kemik iliginin difiizyon agirlikli gorintilemesinin (DAG) ya da dualeko kimyasal kayma manyetik
rezonans gorintilemenin (MRG), kullanilip kullanilamayacagini irdelemektir.

Gereg ve Yontem: Calismaya Ust abdomen MRG ve dual enerji X-ray absorbsiyometri (DXA) yapilan 29 postmenopozal kadin (ortalama yas
53,9+9) hasta retrospektif olarak dahil edildi. Uygun bulunan toplam 87 vertebra T skorlarina gére normal, osteopeni, osteporoz olarak alt
gruplara ayrildi. DAG'den gériindr diflizyon katsayisi (ADC) de@erleri hesaplandi. T1 dual-eko sekanslardaki sinyal yogunluklari dlgilerek gruplar
arasinda karsilastirildi. Vertebra korpuslarinin yag yiizdeleri daha énceden adrenal adenomlar icin kullanilan sinyal yogunluk indeksi (SYi) ve
vertebra dalak orani (VDO) formdilleri Gizerinden hesaplandi.

Bulgular: Ortalama vertebra ADC degerleri normal grupta 0,61+0,1 x 10-3 mm?2/s, osteopenili grupta 0,59+0,1 x 10-3 mm?2/s ve osteoporozlu
grupta 0,56+0,1x 10-3 mm?2/s dlciildi ve aralarinda anlamli farkliik ortaya cikmadi. Out of faz sekansindaki sinyal yodunlugu, SYi ve
VDO artmis kirik riski bulunan osteoporoziu grubu sagdlikli ve osteopenili gruptan ayirabildi. Out of faz sinyal yogunlugu, SYi, ve VDO'nun
duyarliliklar sirasiyla %65,2, %61,1, ve %71, iken, 6zgullikleri %61,1, %63,8 ve %61,1 bulundu.

Sonug: Kemik iliginin difiizyon Ozellikleri osteoporozdan tam olarak etkilenmemektedir. DXA skorlari kemik iliginin seltlaritesinden cok
kimyasal bilesimiyle orta derece iliskili gdztikmektedir. Kimyasal kayma goriintilemeye dayali yag kantifikasyonu osteoporozun varligina dair
fikir vererek tedaviye baslamaya karar verme asamasinda yonlendirici olabilir.

Anahtar kelimeler: Osteoporoz, kemik mineral yogunlugu, manyetik rezonans gorlntileme, kimyasal kayma goriintileme, diflizyon agirlikli
goruntileme
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Introduction

Osteoporosis as a systemic skeletal problem characterized
by reduction in bone strength which makes the bones more
susceptible to fractures (1). Trabecular bone features, including
the architecture, connectivity or response to fatigue, damage,
and repair, specify the quality of bone, while the bone
density determines the rate of bone mass reduction from
a peak level (2). Osteoporosis affects a large component
of the elderly population, at a rate of 40% in women and
20% in men older than 50 years of age (3). In addition, it
causes significant morbidity, mortality and cost in the relevant
population, leading to pain and immobilization, as well as
life threatening complications from fractures (4). pual-energy

X-ray absorptiometry (DXA) is a non-invasive tool that uses
jonizing radiation and is commonly used for the diagnosis of
osteoporosis. This diagnosis is established according to the
T-score, which calculates the difference between a patients
bone density and that of a healthy 30 year-old individual. The
World Health Organization (WHO) recommends the T-score as
the best predictor for diagnosing osteoporosis (5), although
DXA may reflect artifacts in patients with vertebral fractures,
scoliosis and degenerative hypertrophic changes. Therefore,
magnetic resonance imaging (MRI) has been suggested to
provide knowledge about the bone quality as a potential factor
in osteoporosis, due to its ability to characterize diffusion and
perfusion properties and quantify the fatty marrow of bone.
Previous studies have reported high vertebral fat marrow in
osteoporotic patients, indicating rarefaction of the trabeculae
by MR spectroscopy (3,6-8) chemical shift imaging (CSI), dual-
echo (9,10) and multi-echo techniques (11), or low perfusion via
dynamic contrast enhanced studies (3,6). There have been few
studies investigating diffusion weighted MR changes (3,7,11-
13), and those results were controversial. For example, Griffith
et al. (3), showed no correlation in their apparent diffusion
coefficients (ADC) results, while Tang et al. (7), Hatipoglu et al.
(13), and Yeung et al. (12) demonstrated positive correlations
between the ADC values and bone density values in post-
menopausal women.

In this study, we aimed to investigate whether or not diffusion
MRI can be used for the diagnosis of osteoporosis. For this
purpose, the relationship between the ADC and bone mineral
density (BMD) in multiple lumbar vertebrae were further
analyzed. The ADC values were derived from the tetrahedral
diffusion weighted image (DWI), a more recent/newer isotropic
diffusion weighted MR technique that provides high spatial
resolution with higher b values (14). And secondly to investigate
the relationship between the vertebral signal intensity (SI) index
and vertebral-splenic ratio (VSR) was adapted from the formula
for the quantification of fat in adrenal adenomas (15), as a
marker for the lumbar vertebral fat content derived from a dual-
echo chemicalshift MRI.

Materials and Methods

Patient Selection

Twenty-nine consecutive postmenopausal patients referred
to the radiology department for both upper abdominal MRI
and DXA imaging for various reasons (hepatic hemangioma,
adrenal adenoma, renal cyst, pancreatic cyst, etc.) within 1
month, between December of 2014 and February of 2016 at
an university hospital were included in this study retrospectively.
Patients with known metabolic bone disease, bone metastasis
(with clinical or imaging evidence), previous spinal surgery,
giant Schmorl’s nodule, hematological disease or malignancy,
compression fracture, hemangioma, or focal fatty infiltration
were not included in this research.

For each patient, the height, weight, body mass index (BMI),
were noted.

Radiological Studies

The DXA examinations were done with an anteroposterior
projection (Hologic QDR-4500W; Hologic, Waltham, MA) of
four lumbar vertebrae (L1 to L4) to obtain the average bone
density in g/cm? from each vertebra. The T-score was calculated
on the basis of data from the local population. Based on the
WHO criteria, a T-score >1 is normal, T-score =2.5 shows
osteoporosis, and T-score from -1 to 2.5 shows osteopenia. As
independent samples, the BMD (g/cm?) and T-score were noted
for each vertebra.

The upper abdominal MR examinations were performed with
a 1.5 Tesla scanner (Optima MR360 1.5 T, GE Healthcare,
Milwaukee, WI). The maximum gradient strength of the system
was 33 mT/m, with a rate of peak slew at 120 mT/m/msec. A
body array coil was used for the upper abdominal examination,
and an echo planar imaging tetrahedral sequence of DW
images was acquired with a TE of 53 ms and a b-factor of 600
s/mm2 in an axial plan. The following parameters were used:
time of repetition (TR) 7149 ms, time of echo (TE) 80.6 ms, slice
thickness 6 mm, interslice gap 1 mm, field of view 42x42 cm,
matrix 80x128, and number of excitations (NEX) 2.00.
Moreover, spin-echo fast spoiled gradient echo recall T1
weighted dual-echo images were obtained with the following
parameters: TR 215 ms, TE 2.1 ms, slice thickness 6 mm,
interslice gap 1.0 mm, field of view 42x37.8 mm, matrix
320x160 and NEX 1.0.

Data Analysis

The images were analyzed at a workstation (IntelliSpace Portal,
Philips v 6.03.13200; Philips Healthcare Nederland B.V., Best,
Netherlands) by two radiologists with more than 10 years of
MRI experience. Each of the vertebra was accepted to be an
independent sample. On the DWI images, for each lumbar
vertebra from L1 to L4, an ellipsoid region of interest (ROI) was
drawn manually on the transverse slice from the mid-vertebral
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level, at least 3 mm away from the contours of the vertebra
and far from basivertebral vein slice (Figure 1). The mean ADC
values for each vertebra were recorded.

On the dual-echo chemical shift images, the ROl was drawn
on the same level in order to record the SI of every vertebra
in-phase and corresponding out-of-phase sequence using the
copy and paste function on the workstation (Figure 2). A circular
ROI was also placed on the spleen parenchyma, away from the
artefact or vessel in both opposite sequences, to measure the
SI. The SI index and ASR formulas that were used to measure
the lipid content of the adrenal adenomas were adapted to
measure the fat fraction of the vertebral body in this study (15).
We used the following formula for the vertebrae: SI index =VI-
VO*100/VI. The VSR formula was: VSR=VO/SO=VI/SII. In these
formulas, the Sll was the S| of the spleen on an in-phase image,
the SO was the SI of the spleen on an out-of-phase image,
the VI was the Sl of a vertebra on an in-phase image, and the
VO was the S| of a vertebra on an out-of-phase image. Study
workflow diagram regarding patient selection, measurements
and subgroups are being demonstrated in Figure 3.

Statistical Analysis

The statistical analyses evaluated the demographic, physical,
and laboratory examination findings by using the mean and
standard deviation for the numeric variables and percentage
distributions for the categorical ones. The analyses used to
compare the normally distributed independent variable groups
were the One-Way ANOVA test. The post-hoc analyses were
performed with the One-Way ANOVA and Tukey’s tests, and
the correlations between the variables were analyzed with
Pearson correlation tests. The analyses were performed with
SPSS version 12.0 (Chicago, IL), and values of p<0.05 were
considered to be statistically significant.

Figure 1. Placement of region of interest is being shown during
measurement of apperant diffusion coefficients (a) values from
corpus of first lumbal vertebra of a 59 year- old woman in
osteoporotic group according to T score (-3.4)

Results

Atotal of 29 patients (postmenopausal women) that underwent
both DXA and upper abdominal MR examinations were enrolled
in this study. The mean age of the participants was 53.9+9
years old, the median age was 55, and the range was 38 to
72. The mean time interval between the DXA and MRI was 28
days and those patients with time intervals longer than 1 month
were not included. One patient with bone metastasis and one
patient with posterior instrumentation were also excluded.

The mean BMI of the subjects was 30.4+5.2 kg/m?. According
to the BMI scores, 7 of the patients (24.6%) were within normal
limits, 6 (20.6%) were overweight, and 16 (55.1%) were obese.
No significant differences were observed among the three
groups.

Twenty-nine lumbar vertebrae were not included in this research,
because the images were not within the field of view. Both the
T1 in-phase images and coronal fast imaging employing steady-
state acquisition images had optimal image qualities for the
anatomical depiction of the mid-lumbar vertebrae. In total, 87

vertebrae were available for measurements in the current study.
The mean BMD of the group was 0.860+0.15 g/cm?. According
to the WHO criteria based on the T-score, 24 vertebrae were
healthy (27.5%), 45 vertebrae were osteopenic (51.7%), and
18 vertebrae (20.6%) were osteoporotic.

Figure 2. Placement of region of interest is being shown during
measurement of T1 dual echo sequences in-phase (a) and out-of
phase (b) respectively from corpus of first lumbal vertebra of a 59
year- old woman in osteoporotic group according to T score (-3.4)
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Table 1 is showing the mean vertebral fat marrow SIs on the
T1 dual echo in-phase images, out-of-phase images, SI index
and VSR for each group in terms of their WHO classifications.
Comparisons within the three groups revealed no significant
differences.

When we compared the previous parameters among the
osteoporotic vertebrae with the other combined groups (normal
and osteopenic), the results revealed significant differences in
terms of the T1 dual-echo out-of-sequence SI (p=0.41), and SI
index (p=0.21), as well as the VSR (p=0.21) and splenic SI in
the out-of-phase sequence (p=0.27) (Table 2). According to
ROC analysis; when we used the cut-off values of 209 for the
out-of-phase (area under curve 0.67, 0.95; 95% confidence
interval: 0.53, 0.82), >63.5% for the Sl index (area under curve
0.68, 0.95; 95% confidence interval: 0.53, 0.82), and <0.35 for
the VSR (area under curve 0.67, 0.95; 95% confidence interval:
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within | month
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Figure 3. Study workflow diagram regarding patient selection,
measurements and subgroups [ADC (apperant diffusion
coefficients), Sl (signal intensity), VSR (vertebra spleen ratio)]

0.58, 0,85); the sensitivities of the out-of-phase SI, SI index
and VSR were 65.2%, 61.1%, and 71%, respectively, while the
specificities were 61.1%, 63.8%, and 61.1%, respectively, for
discriminating osteoporotic patients.

The mean vertebral ADCs were 0.61+0.1x10-3 mm?2/s in the
normal, 0.59+0.1x10-3 mm?/s in the osteopenic, and 0.56+0.1x
10-3 mm?/s in the osteoporotic vertebrae. We measured mildly
decreasing ADCs from the normal vertebrae to the osteoporotic
ones, but no significant difference was noted among the
groups in terms of both the ADC values.

There were no significant differences among the normal,
overweight, and obese patients in terms of in-phase and out-of-
phase SIs, ADC, Sl index, VSR and BMD values.

According to data including sample volume n1:18 and n2:
69, with an error level a: 0.05, power analysis of study was
calculated as 0.86.

Discussion

Based on the results of our study, DWI was not able to
separate the healthy lumbar vertebrae from the osteopenic or
osteoporotic ones; although it did reveal a decline in the ADC
values from the healthy to the osteoporotic group. Interestingly,
the bone marrow fat content has been reported to be increased
in patients with osteoporosis (3,6-8). In this study, it was
calculated based on the formulas used to measure the ratio
and percentage of the lipid content of adrenal adenomas from
chemical shift MRI (15). Moreover, our results showed that
the measurements based on signal discard, including the SI
in-phase, SI out-of-phase, SI index and VSR of the vertebrae,
did not have the ability to distinguish between the healthy,
osteopenic, and osteoporotic vertebrae (Table 1). Nevertheless,
the out-of-phase SI, Sl index, and VSR were able to discriminate
the osteoporotic vertebrae that had sustained fracture risks
from the other two (healthy and osteopenic) (Table 2).

The DWI depends on the restriction of the Brownian randomized
motion of the water molecules, and is quantified by the ADC
values. It is primarily affected by the tissue cellularity, interstitial
space width and partially perfusion. The determination of the
correlation between the diffusion indexes of the vertebral
bone marrow and BMD offers a valuable opportunity for
the diagnosis of osteoporosis via DWI as a fast MRI method
without ionizing radiation. Old age, menopause stage and
osteoporosis are conditions associated with increased bone
marrow fat (7,16); and in osteoporosis, diffusion restriction has
been suggested to be due to the reduction of the interstitial

Table 1. Shows the mean vertebral fat marrow signal intensitys on the T1 dual echo in-phase images, out-of-phase images, signal intensity index and

vertebra spleen ratio for each group in terms of their world health organization classifications

WHO BMD T-score Sl in-phase Sl out-of phase Sl index % VSR Spleen IP Spleen OP
Normal (mean + SD) 0.98+0.09 | -0.19+0.7 533+79 224481 581 0.48+0.2 454+75 409+78
Osteopenia 0.85+0.09 | -1.82+0.4 59691 278+11 531 0.52+0.1 466+69 451+77
Osteoporosis 0.71£0.1 -3.04+0.5 564+13 202488 64+1 0.38+0.1 424+69 390+71

SI: Signal intensity, VSR: Vertebra spleen ratio, BMD: Bone mineral density, SD: Standard deviasyon WHO: World health organization, IP: In-phase, OP: Out-of phase
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space because of excessive fat cells (12). In addition, the
motion of the interstitial fluid stimulates anabolic processes
by activating the mediators (17). Griffith et al. (3) suggested
that decreased motion might cause diffusion restriction and
low bone production in osteoporotic bones. The previously
demonstrated lower perfusion indexes (3) might also promote
lower ADC values. In contrast to previous studies, these
assessed a significant relationship between the BMD and
diffusion properties (7,12,13), our results supported the
previous studies that stated no significant difference in terms
of the ADC values among the groups classified according
to the WHO classification based on T-scores (3). Tang et al.
(7) reported significant correlations between the BMD and
ADC values, and that osteoporotic patients showed restricted
diffusion in post-menopausal women. They used sagittal images
and measurements at the L3 vertebra level, with lower b-values
(b=300). In addition, Hatipoglu et al. (13) found similar results
using a b-value of 600. Different b-values can be administered
by changing the gradient amplitudes, and higher b-values can
sense the slower flow of fluid. Griffith et al. (3) used different
b-values and measurements on the axial plane, from the corpus
of the L3 vertebra, and they reported no significant differences
among the subgroups. We do not believe that these contrary
results emerged from the b-values only. We also used the axial
plane and tried to exclude the basivertebral vein slice in order
to exclude the perfusion effects. The mean ADC values of the
healthy, osteopenic, and osteoporotic vertebrae were 0.61x10-
3, 0.59x10-3, and 0.56x10-3, respectively, which showed a
decline from the healthy to the osteoporotic group, but did not
seem to be significant.

The bone marrow fat content has been shown to be increased
in osteoporosis, according to previous studies using MR
spectroscopy (3,6-8). Here, we used the CSI as a magnitude
technique based on signal discarding for intravoxel fat detection,
which depends on the fact that water and lipid molecules
resonate at different frequencies. It is composed of two
opposite sequences, in which the in-phase sequence is based
on the alignment of signals from the water and lipid molecules.
When they are contradictory, the signals are removed from each
other, so that an out-of-phase sequence reduction is seen in the
signal due to the lipid fraction. Therefore, the yellow marrow,
which is full of fatty cells, instead of red marrow, which is full of
hematopoietic cells, will lose signal in out-of-phase sequences.
Schellinger et al. (8). reported that bone marrow fat, as a new
measure to diagnose reduced bone strength, worked nearly as
well as the BMD. In addition, Maas et al. (18). reported that
the CSI was a reproducible technique for fat quantification.
Therefore, we investigated the feasibility of CSI based fat

quantification in the diagnosis of osteoporosis, since the CSI
provides a faster measurement of fat and allows for the analysis
of more than one vertebra. Youn et al. (9) and Gokalp et al.
(10) did not demonstrate any significant differences among the
normal, osteopenic, and osteoporotic groups. Different from
the abovementioned procedures, in the current study we used
the Sl index and ASR formulas for the quantification of the fat
ratio during the diagnosis of adrenal adenomas. We adapted
them for the vertebrae as the VSR and vertebral SI index. The
measurements of the in-phase SI, out-of-phase SI, calculated
vertebral Sl index, and VSR values were unable to distinguish
among the 3 groups (Table 1). These results were all parallel
to previous results and could be explained by the concept that
the CSI may underestimate the fat fraction by 15% percent
due to presence of neutral fats, which carry protons without
methyl groups (18). Also it has been shown that the saturated
lipids increase preferentially to the unsaturated lipids in fatty
bone marrow (19). However, factors affecting the relaxation
effects from the T1 and T2 and the multispectral distribution of
fat, noise, and eddy currents may contribute the SI changes in
these vertebrae (11). CSI has ability to demonstrate fat up to in
50% fat fraction and for quantification of excess fat fractions
complex based fat fraction methods were offered recently (11).
In osteoporotic patients (T-score <2.5), medical treatments are
offered based on specific guidelines (4). From this point, we
constructed two groups (osteoporotic patients and healthy or
osteopenic patients) and compared them in terms of signal
changes. The osteoporotic vertebrae showed significantly lower
measurements in terms of the out-of-phase SI, S| index, and
higher VSR values (Table 2). The out-of-phase SI, Sl index, and
VSR were able to discriminate the osteoporotic vertebrae that
have sustained fracture risk from the healthy and osteopenic
ones. The sensitivities of the vertebral SI out-of-phase sequence,
Sl index, and VSR were 65.2%, 61.1%, and 71%, respectively,
while the specificities were 61.1%, 63.8%, and 61.1%,
respectively, when we used the cut-off values of 209,035 for
the out-of-phase SI, 0.635 for the Sl index, and 35.5% for
the VSR. We suggest that those osteoporotic patients who
are asymptomatic (unless a fracture occurs) can be identified
while interpreting upper abdominal MRI for other reasons.
Radiologists should measure the Sl in the CSI, and consider the
existence of osteoporosis in the relevant population, in order to
direct the patients for medical treatment.

Study Limitations

This study was limited because of its retrospective manner,
low patient number, and the acceptance of one vertebra as
a single sample. DXA was used as a reference technique to

Table 2. Results comparing the signal intensity values of osteoporotic vertebra with the healthy and osteopenic ones

WHO Sl in-phase | Sl out-of phase Slindex (%) | VSR Spleen IP Spleen IP
Osteoporotic 564+130 202+88" 64+1% 0,38+11 424469 390+71
Normal & osteopenic 574492 259+10" 54+1% 0,50+21 46171 437+79

" Difference of two groups were significant (p=0.041), ¥: Difference of two groups were significant (p=0.012), T: Difference of two groups were significant (p=0.021),
SI: Signal intensity, VSR: Vertebra spleen ratio WHO: World health organization, IP: In-phase, OP: Out-of phase
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non-invasively measure the BMD, but it does not measure other
factors that may contribute to the bone strength, including the
microarchitecture. The T-score was accepted as only one value
per person, but we saw that the vertebral BMD scores were not
equal in the same patient. Furthermore, those patients taking
medication for osteoporosis were ignored.

Conclusion

Consequently, the diffusion properties of bone marrow are
not fully affected by osteoporosis. The BMD scores moderately
correlated the chemical composition of bone marrow, instead
of tissue cellularity. CSI based fat quantification should provide
an idea about the presence of osteoporosis and should direct
the initiation of treatment in a patient.
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Impact of Neuropathic Pain on Health-Related Quality of Life and
Disability in Patients with Chronic Low Back Pain

Kronik Bel A§rili Hastalarda Néropatik Agrinin Sadlikla lliskili Yasam Kalitesi ve Ozurldilik
Uzerine Etkisi

O Bilge Kesikburun, ® Nihal Tezel, ® Nuray Giilgéniil, ® Emel Eksioglu, ® Aytiil Cakci
University of Health Sciences, Diskapi Yildinm Beyazit Training and Research Hospital, Clinic of Physical Medicine and Rehabilitation, Ankara, Turkey

Abstract

Obijective: Low back pain (LBP) is the most common chronic pain disorder worldwide. Chronic LBP is a mixed pain syndrome associated
with nociceptive and neuropathic pain mechanisms. Investigation and early treatment of neuropathic pain is important in the management
of chronic LBP The aim of this study is to investigate the frequency of neuropathic pain and determine its impact on health-related quality of
life and disability in patients with chronic LBP

Materials and Methods: A total of 120 patients with chronic LBP participated in the study. The presence of neuropathic pain was assessed
using Leeds Assessment of Neuropathic Symptoms and Signs pain scale. 10-cm visual analogue scale (VAS) pain score, Oswestry Disability
index (ODI) and short form-36 (SF-36) measurements were performed. Predictors for the presence of neuropathic pain were also investigated.
Results: Neuropathic pain was detected in 49 (40.8%) of the patients with chronic LBR ODI score and VAS pain score in patients with
neuropathic pain were higher than that in those without neuropathic pain (p<0.001 and p=0.035, respectively). Physical function, body
pain, general health and physical component subscales of SF-36 were lower in patients with neuropathic pain (p=0.043, p<0.001, p=0.012,
p<0.001, respectively). Advanced age and radicular LBP were found as predictors for neuropathic pain (p=0.016 and p<0.001, respectively).
Conclusion: The presence of neuropathic pain in chronic LBP was found relevant with poor health-related quality of life and disability.
Advanced age and presence of radicular pain were associated with neuropathic involvement.

Keywords: Chronic low back pain, neuropathic pain, disability, quality of life

Amac: Bel agrisi dlinya ¢apinda en yaygin kronik agri bozuklugudur. Kronik bel agrisi nosiseptif ve néropatik mekanizmalarla iliskili olan mikst
bir agri sendromudur. Noropatik agrinin arastiriimasi ve erken tedavisi kronik bel agrisinin yénetiminde éneme sahiptir. Bu calismanin amaci
kronik bel agrili hastalarda noropatik agri sikligini arastirmak ve saglikla iliskili yasam kalitesi ve 6zrltltk Gzerine etkisini belirlemektir.

Gereg ve Yontem: Toplam 120 kronik bel agrili hasta calismaya katildi. Noropatik agrinin varligi Leeds Assessment of Neuropathic Symptoms
and Signs kullanilarak degerlendirildi. 10 cm viziiel analog skala (VAS) adri skoru, Oswestry Ozirliliik indeksi (ODI) ve kisa form-36 (KS-36)
Olctimleri yapildi. Ayrica néropatik agri icin prediktorler arastirildi.

Bulgular: Kronik bel agrili hastalarin 49'unda (%4,8) néropatik agr tespit edildi. ODI skoru ve VAS agn skoru néropatik agrisi olanlarda
néropatik agrisi olmayanlara gore daha ylksekti (sirasiyla p<0,001 ve p=0,035). Néropatik agrisi olan hastalarda KS-36'nin fiziksel fonksiyon,
viicut agrisi, genel sadlik ve fiziksel komponent alt birimleri daha diisiikti (sirasiyla p=0,043; p<0,001; p=0,012; p<0,001). ileri yas ve radikiler
bel agrisi noropatik adri icin belirleyiciler olarak bulundu (sirasiyla p=0,016 ve p<0,001).

Sonug: Kronik bel agrisinda néropatik agrinin varligi diisiik yasam kalitesi ve ézirlilik ile iliskili bulundu. ileri yas ve radikiler agrinin varligs
néropatik tutulumla iliskiliydi.

Anahtar kelimeler: Kronik bel agrisi, ndropatik agri, 6zUrllluk, yasam kalitesi

Introduction in young population (2). It was found related with poor quality
of life and elevated healthcare costs (3). The economic burden
of LBP has increased gradually each year (3).

worldwide, effecting 60-85% of the adult population (1). The underlying pathophysiological mechanism of chronic LBP is
Chronic LBP is also the most common cause of work disability complex and heterogeneous. Its mechanism can be subdivided
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into two broad pain categories: neuropathic pain (nervous
system-injury) and nociceptive pain (tissue-injury) (4). In new
concepts for understanding of chronic LBP, it is assumed as a
mixed pain syndrome which both nociceptive and neuropathic
pain mechanisms involve in. The Neuropathic Pain Special
Interest Group of the International Association for the Study
of Pain described neuropathic pain as “pain arising as direct
consequence of a lesion or disease affecting the somatosensory
system” (5). Chronic LBP with neuropathic involvement is one
of the most frequent neuropathic pain conditions. Prevalence
of neuropathic pain in chronic LBP has been found varying from
16% to 55% depending on the method used in the studies (6-9).
There is a significant socio-economic burden associated
with neuropathic involvement in chronic LBP. Neuropathic
component was showed accounting for 96% of the total cost in
chronic LBP (10). Cost of care/patient was found 160% higher
in chronic LBP patients with neuropathic pain than in those
without neuropathic pain (10). So diagnosis and early treatment
of neuropathic pain is of importance in the management of
chronic LBP.

The negative impact of chronic LBP on disability and quality of
life is a well-known issue. However, few studies have evaluated
the association between neuropathic pain and disability or
quality of life in chronic LBP. The aim of this study was to
evaluate the frequency of neuropathic pain and determine its
impact on disability, health related quality of life, and severity of
pain in patients with chronic LBP.

Materials and Methods

Patients

A cross-sectional study was undertaken in the Department of
Physical Medicine and Rehabilitation, Diskapi Yildirim Beyazit
Research and Training Hospital. A total of 120 patients with
chronic LBP who visited the outpatient clinic between May 2016
to November 2016 were enrolled for the study. The inclusion
criteria were 1) presence of LBP with or without associated
leg pain or numbness; 2) LBP lasting more than 3 months; 3)
aging between 18 and 65 years. The exclusion criteria were 1)
history of low back surgery; 2) LBP combined with inflammatory
diseases, vertebral fracture, spine infection, tumors; 3)
diagnosed as having polyneuropathy; 4) uncontrolled systemic
medical disease such as cardiac, diabetes mellitus, chronic renal
failure; 5) deterioration of the cognitive functions necessary to
fulfill the questionnaires. The study protocol was approved by
the Local Research Ethics Committee of Diskapi Yildirnm Beyazit
Research and Training Hospital (date: 25.04.2016 and number:
29/16). The study adhered to the guidelines of the Declaration
of Helsinki and informed consent was provided from all the
participants.

Outcome Measures

Leeds assessment of neuropathic symptoms and signs (LANSS)
pain scale was used to determine the presence of neuropathic

pain. LANSS pain scale consists of 7 items. There are five
questions about the sensory experiences including dysesthesia,
autonomic dysfunction, evoked pain, paroxysmal pain and
thermal pain during the last week and two sensory examination
items including allodynia and pinprick threshold. Total score
is ranged between 0-24 points. A score equal to or above 12
points indicates neuropathic pain. The validity and reliability of
the Turkish version of LANSS pain scale has been performed
(11). The patients were assigned to two groups according
to LANSS pain scale: the patients with neuropathic pain
(neuropathic group) or the patients without neuropathic pain
(non-neuropathic group).

Demographics of the patients including age, gender, body
mass index (BMI), education period, history of smoking, marital
status were collected by face to face interviews. Pain duration,
which was regarded as chronic if more than three months, was
questioned. Location of the LBP was recorded as axial (pain
without lower limb radiation) and or radicular (pain with lower
limb radiation). Severity of pain was assessed by using the
visual analogue scale (VAS) ranging from 0 cm (no pain) to 10
cm (worst pain). The VAS pain score was defined as mild pain
ranged from 0-4, moderate from 5-7 and severe from 8-10 (12).
The disability related to LBP was evaluated with LBP Oswestry
Disability index (ODI) as a disease-specific functional status
questionnaire. It consists of 10 questions. Each question is rated
on a scale from 0 to 5 points. The ODI score ranges from O to
50, with a higher score indicating higher disability. The Turkish
validity and reliability of ODI have been shown (13).
Health-related quality of life was assessed by the Turkish version
of the item short form-36 health survey (SF-36) (14). The SF-36
assesses eight health concepts: physical functioning, role
limitations-physical, bodily pain, general health, vitality, social
functioning, role limitations-emotional, and mental health,
which are summarized in two component score; physical
component summary and mental component summary. SF-36
scales are standardized to a range from 0 to 100 with a higher
score indicating better health status.

Statistical Analysis

Data are presented as mean * standard deviation for continuous
variables and as proportions for categorical variables. Chi-square
test was applied for comparison of proportions. The Student
t-test was used to compare mean values of continuous variables
between the groups. If the distribution of the continuous
variables was not normal, the Mann-Whitney U test was
used for comparison. Multiple logistic regression analysis was
conducted to identify the predictors for the neuropathic pain.
Univariate analysis was utilized first between each predictor
and presence of neuropathic pain to identify the variables
that were included in the multivariate model. Those variables
with p<0.20 in univariate analysis and identified individually as
significant predictor were entered into the multivariate model.
The stepwise method was used to compare the influence
of different factors and types of factors on the presence of
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neuropathic pain. The level of significance was set at p<0.05
SPSS for Mac, Version 20.0 was used for the statistical analyses
(SPSS, Chicago, IL).

Results

One hundred twenty patients (mean age, 44.0+10.8 years)
were enrolled for the study. There were 27 male (22.5%) and
93 female (77.5%) patients in the study. The mean duration of
LBP was 5.3+5.5 years 32 patients (26.7%) had axial LBP and
88 patients (73.3) had radicular pain. There was neuropathic
pain in 49 patients (40.8%). All demographic and clinical
characteristics of the patients are presented in Table 1.

Table 2 presents the results of comparison of demographic
and clinical parameters between the patients with and without
neuropathic pain. The age and BMI were higher in the
neuropathic group in comparison with the non-neuropathic
group (p=0.038 and p=0.052, respectively). The proportion
of radicular pain was 91.8% in the neuropathic group and
significantly higher than the non-neuropathic group (p<0.001).
The VAS score and ODI score were significantly increased in
the neuropathic group (p<0.035 and p<0.001, respectively)
(Figure 1).

Physical function, body pain, general health subscales and

Table 1. Demographic and clinical characteristics of the patients with

chronic low back pain

Patients (n=120)

physical component scores of SF-36 were lower in the
neuropathic group compared to the non-neuropathic group
(p=0.043, p<0.001, p=0.012, and p<0.001, respectively) (Table
3). Age, BMI and radicular pain were identified as factors
related to LBP in the univariate analysis and included in
the multivariate model. Multiple logistic regression analysis
revealed that increase in age and presence of radicular pain
were significant independent predictors for neuropathic pain in
patients with chronic LBP (p=0.046 and p<0.001; respectively)
(Table 4).

Discussion

This study investigated the frequency of neuropathic pain and
its impact on disability and quality of life in patients with LBP.
The study showed that 40.8% of the patients with LBP have
neuropathic pain as screened by the LANSS questionnaire.
Comparison of the neuropathic group and non-neuropathic
group revealed that the patients with neuropathic pain have
significantly poor quality of life. In addition, the patients with
neuropathic pain confronted higher pain level and disability
scores. Advanced age and radicular pain were found associated
with presence of neuropathic pain.

The prevalence of neuropathic pain is approximately 3%-6% in
general population. However, neuropathic pain prevalence is
much higher in patients with chronic LBP compared to general
population. El Sissi et al (15) found that 55% of the patients

Gender between the groups

Female 93 (77.5%) Patients with Patients p
neuropathic without

Male 27 (22.5%) pain (n=49) neuropathic

BMI (kg/cm?)" 28.5+4.1 pain (n=71)

Marital status Age (years)" 46.5+10.4 42.3+10.8 0.038

Married 105 (87.5%) Gender 0.648

Not married 15 (12.5%) Female 39 (41.9%) 54 (58.1%) -

Education period (years)" 7.6+3.9 Male 10 (37.0%) 17 (63.0%) -

Smoking BMI (kg/cm?)’ 29.4+3.9 27.9+4.0 0.052

Yes 30 (25.0%) Marital status 0.528

No 90 (75.0%) Married 44 (41.9%) 61 (58.1%) -

Duration of low back pain (years)” 5.345.5 Not married 5(33.3%) 10 (66.7%) -

Location of low back pain Education period (years)” | 7.4+3.9 7.8+3.9 0.612

Axial 32 (26.7%) Smoking 0.592

Radicular 88 (73.3%) Yes 11 (36.7%) 19 (63.3%) =

Intensity of pain (VAS) No 38 (42.2%) 52 (57.8%) -

Mild (VAS 0-4) 6 (5.0%) Duration of low back 6.0+5.7 4.8+5.3 0.243

Moderate (VAS 57) 71 (59.2%) pain (years)’

Severe (VAS 8-10) 43 (35.8%) Location of low back pain <0.001

@ e (o Axial 4 (8.2%) 28 (39.4%) -

Yes (LANSS =12) 49 (40.8%) Radicular 45 (91.8%) 43 (60.6%) -

No (LANSS <12) 71 (59.2%) Pain intensity (VAS) 7.20+1.8 6.54+1.3 0.035

"Mean + standard deviation, BMI: Body mass index, LANSS: The Leeds Oswestry Disability index | 26.9:8.8 19.6+7.9 <0.001

assessment of neuropathic symptoms and signs, VAS: Visual analogue scale “Mean = standard deviation, BMI: Body mass index, VAS: Visual analogue scale
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Figure 1. Distribution of ODI scores according to LANSS

Table 3. Comparison of short form-36 subscale scores” between

patients with and without neuropathic pain

Patients with Patients without P

neuropathic pain | neuropathic pain

(n =49) (n=71)
Physical function 29.9+8.0 43.1£14.5 0.043
Physical role 33.4+8.9 35.2+10.5 0.339
Body pain 30.7+7.7 35.9+6.9 <0.001
General health 35.848.0 39.9+9.1 0.012
Vitality 41.9+8.4 43.2+8.2 0.384
Social function 36.6+9.8 38.0£9.4 0.436
Emotional role 35.1£9.8 37.5+£12.4 0.262
Mental health 37.6+11.6 39.4+9.9 0.390
PCS 28.8+7.1 34.8+8.1 <0.001
Mmcs 41.7+9.0 41.5+8.3 0.937
*Mean + standard deviation, PCS: Physical component summary, MCS: Mental
component summary

Table 4. Risk factors for neuropathic pain in patients with low back

pain (multiple logistic regression)

Factors P B

Age 0.046 0.041
BMI 0.428 0.043
Radicular pain <0.001 2.102

BMI: Body mass index

with LBP suffered from neuropathic pain. As a comparable

result, the present study showed that the frequency of

neuropathic pain was 40.8% in chronic LBP.

Neuropathic pain is a frequent problem causing higher disability
level and poor quality of life in chronic LBP. The diagnosis
of neuropathic pain remains challenging due to lack of a
gold standard way. Its diagnosis is primarily based on clinical
examination and history. Quantitative sensory testing may
support the diagnosis by providing extra information. The

screening tools which are used to the diagnosis of neuropathic
pain are simple and useful in clinical practice. But they are not
a substitute for the clinical examination (8). The present study
focused on determining the neuropathic pain on the use of
LANSS pain scale which was also used in some previous studies
of chronic LBP (15-17).

Perception of pain is subjective, so it depends on person.
Intensity of pain is affected with some factors such as mental,
environmental, burden of disease, increasing age, kind of pain.
One of the remarkable findings in the current study was that
the patients who had neuropathic pain suffer higher pain level
than the patients who had not neuropathic pain. Similarly, Beith
et al (9) conducted a study in 343 patients with LBP to evaluate
neuropathic pain and found that neuropathic group had higher
pain level compared to the non-neuropathic group. Similarly,
Freynhagen et al. (18) found that neuropathic pain patients had
more severe pain with significantly higher current, average and
worst pain scores on the VAS.

The impact of chronic LBP on disability is a well-known issue.
The present study showed the LBP patients with neuropathic
pain had worse disability scores. Comparable to this finding,
in previous studies (9,19), it was showed that the patients
who had neuropathic pain had higher-level disability score.
Additionally, some previous studies (7,10,20) revealed that the
patients with neuropathic pain exploit health resources more
than those without neuropathic pain. This findings indicated the
negative impact of neuropathic pain not only on functionality
of the patients but also cost of chronic LBP. Therefore, the
treatment of the neuropathic pain is essential.

This study focused also on impact of neuropathic pain on quality
of life. The findings indicated fundamental distinction that the
patients with neuropathic pain confronted poorer quality of life
than the patients without neuropathic pain. Physical function,
body pain, general health domains and physical component
scores of SF-36 were significantly lower in patients with
neuropathic pain. According to the present findings, presence
of neuropathic pain was not associated with mental health. Its
effect might be only on physical well-being. Inconsistently, Beith
et al. (9) reported that mental and physical component domains
were both significantly lower in patients with neuropathic pain.
Similar to the present study, Jensen et al. (21) found weak
association between neuropathic pain and quality of life domain
including mental components. The patients who had chronic
pain may cope with physical problems causing disability.

In evaluation of the risk factors for neuropathic pain, radicular
pain and increased age were found as risk factors. Radicular
pain is common in patients with LBP. In parallel to the present
results, presence of leg pain or radiating pain is seen as a
specific indicator for patients classified as having neuropathic
components by Beith et al. (9). However, it may not be a
sensitive predictor for neuropathic pain. The axial pain may
also show neuropathic component in LBP (8). Conducting
a study to distinguish neuropathic pain in chronic LBP, Kaki
et al. (6) found that advanced age, female sex and smoking
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were associated with neuropathic pain. In this study, some
wellknown risk factors such as smoking, high BMI, female
gender and educational level were not found associated with
neuropathic pain.

Study Limitations

There were some limitations of this study. First of all, it was
designed as a cross sectional study. The cross sectional design
did not allow the causality of the associations to be examined.
Secondly, etiology of LBP was not determined. The impact
of different causes of LBP on study parameters may vary.
Thirdly, LANSS as a screening tool may help to identify the
potential patients with neuropathic component. But it would
better evaluate the patients with chronic LBP with physical
examination and somatosensory function assessment. It might
be a limitation for the present study. Finally, the study sample
size should have been larger and it might limit to able to
determine significant correlations. Further studies with larger
sample size and longitudinal design are required.

Conclusion

The patients with neuropathic pain seems more likely to have a
poorer disability, intensity of pain and quality of life in chronic
LBP. So, the first aim might be differentiating neuropathic
pain from non-neuropathic pain while evaluating patients with
chronic LBP. Early detection and treatment of neuropathic pain
might help improving quality of life and preventing disability in
patients with chronic LBP.
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Behget Hastaliginda Kemik Mineral Dansitesi ve D Vitamini Degerleri

® Ayhan Kul, ® Akin Erdal
Atatirk University Faculty of Medicine, Department Physical Medicine and Rehabilitation, Erzurum, Turkey

Abstract

Obijective: It was aim to compare the bone mineral density (BMD) and 25-hydroxy vitamin D (25-OH vitamin D) values of the patients with
Behget's disease (BD) according to healthy population.

Materials and Methods: A total of 34 patients diagnosed with BD which was 15 males and 19 females (mean age: 35.1+8.6 years; age
range: 19 to 50 years), and 29 controls which was 12 males and 17 females (mean age: 36.9+9.2 years; age range: 21 to 51 years) were
included in the study. The lumbar spine (L1-L4 total) measurements were made for the axial skeleton BMD values, and femur total and femur
neck measurements were used for the appendicular skeleton BMD values.

Results: The patients’ lumbar BMD values were significantly (p<0.05) lower than those of the control group. However, the differences
between femur total and femur neck values were not significant (p>0.05). There was no significant correlation between the 25-OH vitamin
D values and the BMD values of the groups (p>0.05).

Conclusion: Even though the BD has a subclinical inflammatory course, it can cause a reduction of BMD by affecting the bone metabolism.
Thus, the patients’ BMD values should be followed up, and when required vitamin D supplements should be administered to prevent the
development of secondary osteoporosis.

Keywords: Behcet's disease, bone mineral density, 25-hydroxy vitamin D

(074

Amac: Behcet hastalarinda (BH) kemik mineral dansisitesi (BMD) ve 25-hidroksi vitamin D (25-OH vitamin D) degerlerinin saglikli popdlasyona
gore karsilastiriimasi amaglanmistir.

Gereg ve Yontem: BH tanisi konulan, 15 erkek ve 19 kadin olmak Uzere toplam 34 hasta (ortalama yas 35,1+8,6 yil, yas araligi: 19-50 yil)
ve kontrol grubu icin 12 erkek ve 17 kadin olmak Uzere toplam 29 kisi (ortalama yas: 36,9+9,2 yil, yas araligi: 21-51 yil) calismaya dahil edildi.
Aksiyel iskelet BMD degerleri icin lumbar omurga (L1-L4 total) ve appendikiler iskelet BMD degerleri icin femur total ve femur boynu dlgiimleri
yapilarak degerlendirildi.

Bulgular: Hastalarin lumbar BMD degerleri kontrol grubuna gdre anlamli bir sekilde azalmisken (p<0,05), femur total ve femur boynu
degerlerinde ise anlamli bir farklilik yoktu (p>0,05). Gruplarin 25-OH vitamin D degerleri ile BMD degerleri arasinda anlamli bir iliski bulunamadi
(p>0,05).

Sonug: BH subklinik enflamasyon ile seyretse bile kemik metabolizmasi Uzerine etki ederek BMD de azalmaya neden olabili. Bu nedenle
hastalarin BMD yonu ile takip edilmesi ve gerektiginde D vitamini takviyesi de yapilarak gelisebilecek bir sekonder osteoporoz olusumu
engellenebilir.

Anahtar kelimeler: Behcet hastaligi, kemik mineral dansitesi, 25-hidroksi vitamin D

of BD is still not fully identified; however, it is thought that the
onset of the disease is associated with an infectious agent, an

Introduction

Behcet's disease (BD) is a chronic multisystemic disorder
with a clinical course involving unpredictable exacerbations
and remissions. The spectrum of the disease involves ocular
inflammation, mucocutaneous lesions, arthritis, neurological

immune mechanism, and genetic factors (2). However, the
pathogenesis of the rheumatic features and the status of the
bone metabolism is not known for this disease (3,4). In BD, the

involvement, and other less frequent findings. The disease can
affect people of both genders and all ages more specifically,
ages between 20-30 years (1). The etiology and pathogenesis

inflammation has been suggested to be mediated by cytokines
including tumor necrosis factor-alpha (TNF-at), interleukin (IL)-
6, IL-18, and interferon-a, which are produced by the Th1
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lymphocytes. These cytokines can induce bone resorption
and can lead to increased bone catabolism and reduced bone
mineral density (BMD). Chronicity, unclear etiology, and the
medications used to treat the disorder can be the other causes
of bone loss in BD patients. Reduction of BMD is a significant
risk factor for osteoporotic fractures (4,5).

Several studies have strongly supported the notion that vitamin
D has immunoregulatory properties besides its functions as a
mediator in calcium (Ca) and bone metabolism. The vitamin D
receptors are commonly available on the cells of the immune
system. The net effect of 1.25 (OH)2 D3 is the reduction of Th1
response in in vitro conditions through the dendritic cells, the
CD4(+) T cells and the regulatory T cells (6). Since several recent
studies have revealed the role of the Th1 polarization in the
pathogenesis of BD, it is logical to investigate Vitamin D levels
among these patients (7).

In this study, we aimed to compare the BMD and 25-hydroxy
vitamin D (25-OH vitamin D) values of the BD patients to the
normal healthy population’s values and to investigate the
relationship between these two parameters.

Materials and Methods

This study included patients who had presented to the
Physical Medicine and Rehabilitation Department Outpatient
Clinics of the Atatirk University Medical. All participants were
informed about the protocol of the study and subsequently
signed the written consent form that was prepared according
to the Helsinki Declaration. This study was approved by the
Ethical Committee of the Atatirk University Medical Faculty
(05.05.2017/2; 17) The International Study Group (ISG) criteria
were used for the diagnosis of BD patients regarding the
selection of the patients. A total of 34 patients were included
in the study (15 males and 19 females; average age 35.1+8.6
years, range: 19-50).

Criteria of Inclusion to the Study

Patients diagnosed according to the ISG criteria;

- Patients who have findings such as mucocutaneous lesions, or
joint findings such as arthralgia and arthritis,

- Patients who had not been diagnosed with osteoporosis
previously,

- Patients without any cause for a disease that can lead to
secondary osteoporosis (endocrine and metabolic disorders,
rheumatologic disorders, collagen tissue diseases, gastric
surgery, malabsorption syndromes, liver and kidney diseases,
and immobilization),

- Patients with no history of use of corticosteroids or other drugs
that can lead to osteoporosis (except NSAIDs, paracetamol,
colchicine).

Criteria for Exclusion From the Study

Patients with a history of using steroid and immunosuppressive
drugs due to systemic involvement such as central nervous
system involvement, vasculitis, gastrointestinal involvement, or
pulmonary lesions.

Postmenopausal female patients; patients who have a history
of using corticosteroids or other drugs that may lead to
osteoporosis.

A total of 29 healthy individuals who were chosen among the
hospital staff with no history of an inflammatory disorder were
included in the study as the healthy control group (12 males, 17
females, average age 36.9+9.2 years, range: 21-51 years). The
exclusion criteria for the control group was the same as those
of the study group.

The lumbar spine and left proximal femur BMD of 34 patients
were evaluated using dualenergy X-ray absorptiometry (DEXA,
Hologic QDR 2000). The lumbar spine (L1-L4 total) BMD values
were measured for the axial skeleton, and the femur total
and femur neck BMD values were used for the appendicular
skeleton. The results were recorded in g/cm2. The 34 patients
were compared to 29 age and gender-matched controls.

The laboratory parameters [Ca, phosphate (P), total alkaline
phosphatase (ALP total)] were determined using the Beckman
Coulter AU 5800 (Beckman Coulter, Inc, CA, USA) AutoAnalyzer
with the spectrophotometric method. The 25-OH vitamin D
levels were measured with chemiluminescence method using
the Beckman Coulter UniCel DxI 800 ((Beckman Coulter,
Inc, CA, USA) device. Deoxypyridinoline (DPD; nM DPD/mM
creatinine) was evaluated in the spot urine using the Siemens
Immulite 2000 device (Siemens Diagnostic, Germany) with
the chemiluminescence competitive immune assay method.
From the peripheral blood, the erythrocyte sedimentation
rate (ESR) was measured with the photometric method using
test-1 (Alifax) device and the Creactive protein (CRP) was
quantitatively measured with the nephelometric method.

Statistical Analysis

The data were analyzed using the SPSS 20.0 program (SPSS,
Chicago, IL, USA). The results were indicated as a mean *
standard deviation. The parameters’ compatibility with normal
distribution was evaluated using the Kolmogorov-Smirnov test.
For the comparison of the normally distributed parameters, the
independent samples t-test (Student t-test), which is used for
the comparison of the average of the numerical values obtained
from two independent groups, was used. The non-normally
distributed parameters were evaluated using the Mann-Whitney
U test. The Pearson analysis was used for correlation analysis.
P<0.05 was considered statistically significant.

Results

The demographic, clinical, and laboratory findings of the study
and control groups were presented in Table 1. Demographic
variables such as age, gender, and body mass index (BMI)
were similar in both groups (p>0.05). The differences between
the two groups regarding several laboratory findings such
as CRP, Ca, P, ALP, 25-OH vitamin D were not statistically
significant (p>0.05), whereas, the differences between the
two groups regarding the ESR and DPD values were significant
(p<0.05). Both groups’ 25-OH vitamin D levels were below
average (Table 1).
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The lumbar total, femur neck and femur total BMD values of the
34 patients and 29 control subjects were presented in Table 2. The
lumbar total BMD values were significantly lower among patients
compared to the healthy controls (p<0.05). The differences
between the two groups regarding femur total and femur necks
values were not statistically significant (p>0.05) (Table 2).

The correlation between age, BMI, disease duration (month),
ESR, CRP, DPD, and 25-OH vitamin D values with the lumbar
total, femur neck, and femur total BMD values were presented
in Table 3. This study did not find any significant correlation

Table 1. The clinical and laboratory features of the patients with

Behget diseases and healthy controls

Patients Controls p value
Sex (male/female) 15/19 12/17 0.96
Age (years) 35.1+8.6 36.9+9.2 0.433
BMI (kg/m?) 25.945.77 25.9+4.06 0.95
Disease duration (month) 39.5+20.1 -
ESR (mm/h) (min-max) 11.8 (2-67) 6 (2-20) 0.047"
CRP (mg/L) (min-max) 7.4(1.436) |3.54(37.4) |0.171
Calcium (mg/dL) 9.3+0.3 9.3+0.39 0.96
Phosphate (mg/dL) 3.53+0.59 3.33:0.48 0.16
ALP (U/L) 68.2+19.4 73+20.7 0.35
25-OH vitamin D (ng/mL) 15.7£11 1245.69 0.11
DPD (nM DPD/mM creatinine) 6.77+2.2 5.51+2.42 0.03"
BMI: Body mass index, ESR: Erythrocyte sedimentation rate, CRP: C-reactive
protein, ALP: Alkaline phosphatase, DPD: Deoxypyridinoline, means + (standard
deviation), median (min: minimum-max: maximum), "p<0.05: Statistically
significant difference between groups

Table 2. Bone mineral density values of the patients with Behcet

diseases and control subjects

Patients Controls p value
Lumbar L1-L4 BMD (g/cm?) 0.96+0.11 | 1.02 (0.10) | 0.02*
Femur neck BMD (g/cm?) 0.82+0.11 0.86 (0.09) | 0.22
Femur total BMD (g/cm?) 0.95+£0.12 | 0.96 (0.09) | 0.73
BMD: Bone mineral density, Means + standard deviation, "p<0.05: Statistically
significant difference between groups

between the 25-OH vitamin D, ESR, CRP and DPD values and the
BMD values of lumbar total, femur total and femur neck (p>0.05)
(Table 3). It was determined that there was a significant positive
correlation between the age and BMI values and the patients
lumbar total BMD values and that the duration of the disease
was negatively correlated with the lumbar total BMD values
(p<0.05) (Table 3). Any significant difference was not found
at levels of 25-OH vitamin D between the control group and
patients with active and inactive BD (p>0.05) (Table 4).

Discussion

BMD decreases either locally or generally among patients
with chronic inflammatory rheumatic disorders such as
rheumatoid arthritis (RA), systemic lupus erythematosus (SLE)
and ankylosing spondylitis (AS). Several mechanisms aiming
to explain the causes of reduced BMD in cases with chronic
inflammation have been suggested. The studies have indicated
that several osteoclastogenic proinflammatory cytokines such
as IL-1, IL-6, TNF released from the inflammatory cells during
the inflammatory process, modulate the release of receptor
activator of nuclear factor kappa-p ligand and osteoprotegerin,
which regulate the osteogenetic and osteoclastic activities,
thus, affecting the bone metabolism (8). It has been suggested
that these proinflammatory osteoclastogenic cytokines also
increase in BD, thus inducing bone resorption, increasing bone
destruction, and reducing BMD (4,5). The chronic inflammatory
process, which can lead to the reduction of BMD among BD
patients, is more prominent among BD patients with systemic
involvement, compared to BD patients with mucocutaneous
involvement. However, risk factors for osteoporosis and other
causes of secondary osteoporosis can also play roles in the bone
loss that is observed in chronic inflammatory diseases (8).

The number of studies evaluating the BMD and 25-OH vitamin
D values in BD is limited (9-11). Hence, we first aimed to
investigate the BMD values, and then as the secondary aim,
to determine the 25-OH vitamin D values in BD, and finally
to compare these findings to determine whether there is a
relationship between them.

Table 3. The correlation between demographic and laboratory values with Bone mineral density values

Patients Controls

Lomber total BMD | Femur neck BMD Femur total BMD Lomber total BMD | Femur neck BMD Femur total BMD

(9/cm?) (9/cm?) (9/cm?) (9/em?) (9/em?) (9/em?)

p r p r p r p r p r p r
Age 0.046" 0.362 0.301 0.195 0.125 0.286 0.945 0.013 0.641 -0.09 0.396 -0.164
BMI 0.049" 0.355 0.266 0.21 0.029 0.398 0.304 0.198 0.252 0.22 0.158 0.269
Disease duration 0.253 0.212 0.167 -0.259 0.034 -0.388 - - - - - -
ESR 0.141 0.271 0.27 -0.208 0.47 -0.137 0.225 0.232 0.712 -0.072 0.86 -0.034
CRP 0.322 -0.184 0.933 0.016 0.954 0.011 0.588 0.105 0.778 0.055 0.571 0.11
DPD 0.328 -0.182 0.149 0.27 0.156 -0.266 0.134 -0.291 0.054 -0.368 0.135 -0.29
25-OH vitamin D 0.327 -0.182 0.983 0.004 0.636 0.09 0.995 -0.001 0.723 -0.069 0.936 0.016

BMD: Bone mineral density BMI: Body mass index, ESR: Erythrocyte sedimentation rate, CRP: C-reactive protein, DPD: Deoxypyridinoline, "p<0.05
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Among the studies that evaluated BMD values of BD patients,
only one study determined a significant reduction of lumbar
spine total BMD (9). Two other studies indicated that they did
not determine a significant difference between the lumbar
spine total BMD and the femur BMD values of the study and
healthy control groups (10,11).

Kirnap et al. (9) determined that the lumbar spine BMD values
were lower among BD patients compared to healthy controls,
but that the proximal femur BMD values were not significantly
different between the two groups. That study also determined
that the CRP value, which is an indicator of active inflammation,
was higher than normal. Also, the urine DPD value, which is a
biochemical indicator of the bone cycle, was not significantly
different between the BD patient group and the control group;
however, the DPD level was determined to be higher in BD
patient group (9).

In the study conducted by Bicer et al. (10) BD patients with
systemic involvement were mostly excluded from the study.
Contradictorily, the same study indicated that the evaluation of
BD patients revealed patients with systemic involvement such as
the involvement of the central nervous system, vasculitis, ocular,
pulmonary, or gastrointestinal involvement. In that study, the
lumbar total and femur (neck, trochanter, ward's triangle) BMD
values of BD patients and healthy controls were not significantly
different (10). Also, in the study conducted by Tekin et al.
(11) BD patients” with systemic involvement were excluded
from the study sample, and BD patients with mucocutaneous
involvement were included. It was determined that only 20%
of the BD patients had active arthritis. According to that study,
the BD patients’ and healthy controls’ lumbar total and femur
BMD values and the urine DPD values were not significantly
different (11). Additionally, Bicer et al. (10) (mean duration
of the disease: 6.68 years) and Tekin et al. (11) did not find
any relationship between the duration of the disease and the
BMD values. All three studies mentioned above had excluded
patients with systemic involvement who had used drugs such
as glucocorticoids and immunosuppressive that might have led
to a reduction of BMD (9-11).

Our study similarly excluded patients who were using drugs
such as glucocorticoids and immunosuppressive that can reduce
BMD. Like Kirnap et al. (9) study our study determined that
the femur neck and total femur BMD values were not affected
by BD, but the total lumbar BMD significantly decreased.

Table 4. Comparison of 25-hydroxy vitamin D levels in patients with

active and inactive Behcet diseases and healthy controls

Patients
Controls p
Active (n=18) Inactive (n=14)
25-OH
vitamin D 15.1 (+6.8) 16.3 (+14.6) 12 (¢5.6) | ns
(ng/mL)

means + (standard deviation), ns: Not significant (p>0.05)
25-0OH: 25-hydroxy

However, our results are different from Kirnap et al. (9) study
in that we found the CRP levels of the BD patients to be
within normal limits, and the DPD levels in the spot urine test
were significantly higher in the BD patients than those of the
patients in the control group (9). This result may suggest that
the total lumbar BMD can be affected even though the disease
has a course with subclinical inflammation. Furthermore, the
significantly increased DPD level may support the suggestion
that the bone cycle might be affected in BD. That said, our
study did not find any significant correlation between the DPD
value and the lumbar total, femur neck and femur total BMD
values. The reason why our study found reduced lumbar total
BMD level in contrast to Bicer et al. (10) and Tekin et al. (11)
studies might be that our study included several factors such
as individual genetic characteristics, the activities of antioxidant
metabolisms, lifestyle, and nutritional habits, and other related
factors (sedentary lifestyle, Ca- and vitamin D-poor diet, protein-
rich diet, alcohol and smoking) in addition to the presence of
subclinical inflammation. In addition, since our study found
that the duration of the disease (average: 39.5 months) was
negatively correlated with the femur total BMD, which was
different from Bicer et al. (10) and Tekin et al. (11) findings, it
might have been determined that with increased duration of
the disease, a significant reduction of femur total BMD values
might have occurred. Our study found a positive correlation
between age and lumbar total BMD values, similar to Bicer et
al. (10). As is known, in literature, later ages is a risk factor for
low BMD. It is also stated that BMD could reach peak bone
mass until the age of 35 at the latest (12). In our study, average
age of 35 might correspond to the time of peak bone mass
formation. Therefore, positive correlation we have found might
be related to peak bone mass. However, we think that it is
difficult to reach a precise result owing to the restricted number
of patients, and further studies are needed which include
larger numbers of patients and BMD markers regarding bone
formation and resorption. None of the three above-mentioned
studies included 25-OH vitamin D measurements of the
patients. The vitamin D deficiency among our study and control
groups might have contributed to increased inflammatory
activity and might indirectly have led to the reduction of lomber
total BMD value (9-11).

Vitamin D is an important hormone involved in Ca homeostasis
and bone cycle. Vitamin D insufficiency is linked to several
autoimmune diseases (13). For example, the deficiency of
25-0OH vitamin D was found to be related to the increase in
disease activities of RA and SLE (14,15). Since vitamin D has
immunosuppressive functions, it has even been suggested to
be used for the treatment of several autoimmune disorders
(16). It was reported that, in AS patients, vitamin D deficiency
could increase anti-inflammatory activity and indirectly cause
osteoporosis (17). Do et al. (18) reported that vitamin D
had suppressed the toll-like receptors (TLR) of BD patients in
in vitro conditions and stated that vitamin D might have a
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therapeutic value for the treatment of TLR2- and TLR4- induced
inflammation, which has an important role in the pathogenesis
of BD. Ibrahim et al. (19) found that patients with RA, SLE,
BD and AS have 25-OH vitamin D deficiency, and Nizar et al.
(20) reported that vitamin D levels were significantly lower
among active BD patients (average: 20.4 ng/mL) compared to
healthy controls (average: 24.9 ng/mL) and that this level was
negatively correlated with the duration of the disease. Several
other studies in the literature that investigated 25-OH vitamin D
levels found similar results (19,20).

In our study, we found that the BD patients’ 25-OH vitamin
D levels were not significantly different from those of healthy
controls. Also, in both groups, the BMD values were not
significantly correlated with the 25-OH vitamin D levels. In
addition, any significant difference was not found at levels of
25-OH vitamin D between the control group and patients with
active and inactive BD (Table 4).

However, both groups had 25-OH vitamin D deficiency in our
study. The 25-OH vitamin D deficiency may be due to causes
such as inadequate intake of Ca and vitamin D, malnutrition,
insufficient exposure to sunlight, inadequate physical activity,
smoking and alcohol consumption in the control group.
Additionally, it has been reported that there has been an
extensive vitamin D deficiency in Turkey, together with several
other tropical countries in the last 20 years (21-23). Therefore,
the vitamin D deficiency in the control group might have been
affected by the geographical and environmental factors in
our country. Regarding the BD group, the 25-OH Vitamin D
deficiency might have been affected by the factors mentioned
above, together with ongoing subclinical inflammation.
Additionally, while active BD patients with systemic involvement
were used in numerous studies investigating the 25-OH vitamin
D levels in BD, our study only included BD patients with
mucocutaneous involvement, and this may be the reason of the
lack of a significant difference between the two groups.

Study Limitations

In this study, it has been found that in patients with BD have
systemic involvement and patients taking immunosuppressive
and steroid cannot be detected of BMD values can be a failure
of evaluation of organ involvement and a failure of evaluation
of the effect of the drugs.

Conclusion

In conclusion, even though BD has a subclinical inflammatory
prognosis, it can affect the bone metabolism, and subsequently,
lead to the reduction of BMD. Thus, the patients’ BMD values
should be monitored, and vitamin D supplements should be
administered, if necessary, to prevent the development of
secondary osteoporosis.
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Postmenopozal Osteoporozlu Hastalarda Spinopelvik Radyolojik
Parametrelerle Denge, Yirime ve Dusme Etkinliginin lliskisinin
Incelenmesi

Assessment of the Relationships Between Spinopelvic Radiologic Parameters and
Balance, Gait and Falls Efficacy in Patients with Postmenopausal Osteoporosis

O Esra Giray, ® Giilseren Akyiiz

Marmara Universitesi Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Istanbul, Tiirkiye
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Amac: Postmenopozal osteoporozlu hastalarda sagittal denge, spinopelvik parametreler, kemik mineral yogunlugu, denge ve disme etkinligi
arasindaki iliskinin arastiriimasidir.

Gereg ve Yontem: Calismaya postmenopozal osteoporoz tanili 40-80 yas arasinda 40 hasta dahil edildi. Omurga grafilerinden spinopelvik
parametreler [sagittal vertikal aks (SVA), torakal kifoz, lomber lordoz, pelvik tilt, pelvik insidans, sakral e§im] hesaplandi. Hastalara Tinetti
Denge ve Yirime Degerlendirmesi ve Disme Etkinlik 6lcedi uygulandi. Kemik mineral yogunlugu olctimleri, klinik parametreler, spinopelvik
parametreler, denge ve ylrime ve disme etkinligi arasindaki iliski incelendi.

Bulgular: Hastalarin yas ortalamasi 63,42+8,98 ve L1-L4 T skoru ortalamasi: 2,5+0,68 idi. L1-L4 ve L2-L4 vertebra kemik mineral yogunlugu
ve T skoru ile sakral egim arasinda istatistiksel anlamli negatif korelasyon bulundu. SVA ile Tinetti Denge ve Yurime Degderlendirmesi yirime
alt bolimi skoru ve toplam skoru arasinda istatistiksel anlamli negatif korelasyon saptandi. Diger spinopelvik parametrelerle istatistiksel
anlamli iliski saptanmadi. SVA ve spinopelvik parametrelerle diisme etkinligi arasinda anlamli iliski bulunmazken, Disme Etkinlik dlcegi skorlari
ile Tinetti Ydrime ve Denge Degerlendirmesi denge alt bolimi skorlar, yiirime alt bolumu skorlari ve toplam skorlari arasinda istatistiksel
anlamli negatif korelasyon saptandi. Sagittal denge acisindan normal, orta derecede deformitesi ve ciddi deformitesi olan hastalar arasinda
Tinetti Yurme ve Denge Degerlendirmesi denge alt bolimu skorlari, yiriime alt bélima skorlart ve toplam skor acisindan istatistiksel anlamli
fark saptanirken Disme Etkinlik Olcedi skorlari agisindan fark saptanmadi.

Sonug: Postmenopozal osteoporozlu kadinlarda SVA ve sagittal denge parametreleri ile denge ve ylrtime fonksiyonlari iliskili bulunmustur.
Anahtar kelimeler: Denge, osteoporoz, torasik kifoz, sagittal spinal denge, spinopelvik parametreler

Abstract

Objective: The aim of this study is to investigate the relationship between sagittal balance, spinopelvic parameters, bone mineral density,
balance, and falls efficacy in postmenopausal osteoporosis patients.

Materials and Methods: Forty patients between the ages of 40-80 with a diagnosis of postmenopausal osteoporosis were included in the
study. Spinopelvic parameters (sagittal vertical axis (SVA), thoracic kyphosis, lumbar lordosis, pelvic tilt, pelvic incidence, sacral slope) were
calculated from spine radiographs. Patients were applied Tinetti Balance and Gait Assessment and Falls Efficacy Scale. Relationship between
bone mineral density measurements, clinical parameters, spinopelvic parameters, balance and gait, and falls efficacy were investigated.
Results: Mean age of the patients was 63.42+8.98 and the mean L1-L4 T score was 2.5+0.68. Statistically significant negative correlation was
found between the L1-L4 and L2-L4 vertebrae bone mineral density and T score, and sacral slope. Negative statistical correlations were found
between SVA and Tinetti Balance and Gait Assessment balance subtest and total scores. There was no statistically significant relationship
with other spinopelvic parameters. There was no significant correlation between SVA and spinopelvic parameters and Falls Efficacy Scale,
while a statistically significant negative correlation detected between Falls Efficacy Scale and Tinetti Balance and Gait Assessment balance and
gait subtests and total scores. Among the patients with normal, mild and severe deformity sagittal balance, there was statistically significant
difference in terms of Tinetti Balance and Gait Assessment balance and gait subtests scores and total scores, while there was no difference
with regards to Falls Efficacy Scale.

Conclusion: In postmenopausal women with osteoporosis, SVA, sagittal balance parameters, and balance and gait functions were found
to be associated.

Keywords: Balance, osteoporosis, thoracic kyphosis, sagittal spinal balance, spinopelvic parameters
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Postmenapozal Osteoporozda Spinopelvik Parametreler, Denge ve Disme

Giris

Postural deformite ve postural instabilite diisme ve dolayisiyla
kirik icin - risk  faktortdir. Dusme insidansini  azaltma
stratejilerinin degerlendirildigi calismalarda yas, disme Gykisd,
kas glcsizligu, ev tehlikeleri, kalp pili varligi didsme icin
risk faktorl olarak tanimlanmistir. Bunlara ek olarak postral
instabilite dlsme igin risk faktorldir (1). Postural instabilite
ile spinal egrilikler arasi iliskiyi inceleyen Lynn ve ark. (2) kifoz
artisi olan hastalarin dengelerini saglamak icin kalca ve ayak
bilegi eklemlerini daha fazla kullandiklarini bildirmistir. Geriatrik
poptlasyonda, artan torasik kifoz ve lomber lordoz (LL) kaybi
gibi dejeneratif spinal deformiteler sik gorilir ve fonksiyonel
kisithliklar, disme veya kirik riskinde artis ve yasam kalitesinde
bozulma gibi olumsuz klinik sonuglara neden olur (3).
Vertebral kiriklar postmenopozal kadinlarda en sik gorilen
kiriklardirveyaklasik Ggte ikisisonradan saptanir (4). Osteoporozda
gorilen kifoz osteoporotik vertebral kama fraktdrlerin sonucu
olarak gelismektedir. Buna ek olarak, anormal kifotik durus
bozuklugu olan hastalar siklikla agr ve ylriime yeteneginde
azalmadan yakinmaktadir. Bu da sagital spinal dizilimin normal
omurga fonksiyonu i¢in énemli oldugunu ortaya koymaktadir
(5,6). Spinal deformitelerin tanimlanmasinda daha énce torasik
kifoz gibi lokalize problemlere odaklanilinirken, son yillarda
hekimler omurganin global dizilim ve pelvisle uyumunun lokalize
deformitelerden ¢ok daha 6nemli oldugu konusunda goris
birligine varmislardir (6). Sagittal denge ve spinal uyum omurga
grafileri ile degerlendirilebilmektedir. Bircok kaynak osteoporoza
bagli vertebra kiriklarinin asemptomatik oldugunu ve ancak grafi
ile tespit edilebilecegini belirtmektedir. Bu nedenle osteoporoz
riski olan tim hastalarin omurgalari olasi sessiz kiriklarin tanis
icin anteroposterior (AP) ve lateral omurga grafileri ile rutin
olarak taranmaktadir. Baska bir tetkike gereksinim olmaksizin
bu tarama amaciyla cekilen omurga grafilerinden sagittal
denge, spinopelvik dizilim degerlendirilebilir. Ayrica, kirik riskinin
azaltiimasi icin osteoporoz hastalari disme kisisel ve cevresel
risk faktorleri agisindan sorgulanmali, denge statik ve dinamik
denge testleri ile degerlendirilmeli ve gerekli &nlemler alinmalidir
(5).

Sagittal spinopelvik parametreler osteoporozda saglikli
kontrollere gére farkli bulunmustur. Sagittal dengenin predikte
edilmesinde disik kemik mineral yogunlugu ve artmis pelvik
insidansin (P1) rol oynadigi saptanmistir (5). Bir baska calismada
ise kemik mineral yogunlugu ile sagittal spinal denge arasindaki
iliski incelenmis fakat iliski bulunamamistir. Osteoporozda sagittal
spinal denge LL ve kompresyon frakturleri ile iliskili bulunmustur
(3). Daha 6nce spinopelvik parametrelerle denge ve ylrime
arasindaki iliski ile disme etkinliginin iliskisi arastirlmamistir.
Bu calismanin amaci postmenopozal osteoporozlu hastalarda
sagittal denge, spinopelvik parametreler, kemik mineral
yogunlugu, denge ve disme etkinligi arasindaki iliskinin
arastiriimasidir.

Gerec ve Yontem

Calisma prospektif, kesitsel olarak tasarlandi. Calisma protokoli
icin Marmara Universitesi Tip Fakltesi Etik Kurulu’'ndan onay

alindi (onay numarasi: 09.2018.046). Helsinki Bildirgesi'ne gore
hastalar calisma ile ilgili bilgilendirilerek sozli ve yazili hasta
onamlari alindiktan sonra calismaya, Marmara Universitesi
Hastanesi Fiziksel Tip ve Rehabilitasyon Anabilim Dali Osteoporoz
Ozel Dal Poliklinigi'ne basvuran postmenopozal osteoporoz
tanili 40-80 yas arasinda 40 hasta dahil edildi.

Calismaya Dabhil Edilme Kriterleri

1. Postmenopozal osteoporoz tanili ve 40-80 yas arasinda
olmak. (Diinya Saglk Orgiti'nin kriterleri baz alinarak, kemik
mineral yogunlugu degerlerine gore T skoru geng yetiskin
ortalamasina gore -2,5 standart sapmanin altinda olanlar (T
skor >-2,5) veya Ozellikle omurgada olmak Uzere kalca, el bilegi,
humerus, kaburga, humerus vb. yerlerde frajilite frakttiri olmasi
osteoporoz olarak degerlendirilmistir (7,8).

2. Normal serum 25 (hidroksi) D3 seviyesine (>30 ng/mL) sahip
olmak.

3. Son 6 ay icinde omurga grafisi ¢cektirmemis olmaktir.

Calismadan Dislama Kriterleri

1. Konjenital spinal deformite,

2. Vertebral enfeksiyon veya travma oykusu,

3. Malignite varlig,

4. Daha 6nce omurga operasyonu gecirmis olmak,

5. Romatolojik hastalik varligi,

6. Santral veya periferik sinir sistemi hastaligi olmak,

7. Akut ¢cokme kirngr mevcudiyeti ve omurga agrisi olmasi,

8. Adir derecede koronal imbalansi olmak (Cobb agisi =40
derece),

9. Dengeyi etkileyecek D vitamini veya B12 vitamini eksikligi
olmak,

10. Dengeyi etkileyecek i¢ kulak hastaligi olmasidir.

Hastalarin demografik bilgileri ve son 1 yil icerisinde ¢ekilmis
olan L1-L4, L2-14 femur boynu, femur total kemik mineral
yogunlugu olctimleri ve T skorlari [Hastalarin kemik mineral
yogunlugu 6lcimi lomber vertebralardan (DXA cihazi (LUNAR
DPX-IQ)] ile degerlendirildi, kayit edildi. Hastalara Tinetti Denge
ve Ylrlme testi, Dlsme Etkinlik Olcedi uygulandi. Sessiz
kiriklarin taranmasi amaciyla tim hastalarin femur baslarini da
iceren tip kaset mesafesi 180 cm olacak sekilde lateral omurga
grafileri (uzun kaset) cekildi. Bu grafilerden Surgimap™, version
2.2.9.6 (Surgimap Spine Software, Nemaris Inc., New York,
ABD) bilgisayar programi kullanilarak spinopelvik parametreler
hesaplandi (Resim 1). Olclimler yapiimadan 6nce Surgimap
programinda resimler kalibre edildi.

Sagittal Denge ve Spinopelvik Parametreler

C7'den, S1'in posterosuperior kosesinden gegen horizontal
dizleme dusey olarak cizilen hat (C7 plumb line: sakul hatti);
sagittal vertikal aks (SVA) olarak adlandinimaktadir. SVA,
sakrumun posterosuperior kdsesinin 4 cm anterior ya da
posterioru arasina denk geliyorsa omurgada sagittal denge
(sagittal balans) saglanmis demektir. Sakdl hatti, S1'in postero-
sliperior kosesinin dnlinden gegiyorsa pozitif sagittal imbalans
(sagittal dengesizlik), S1'in  posterosuperior kdsesinden
geciyorsa nétral sagittal balans, S1'in posterosuperior kdsesinin
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arkasinda ise negatif sagittal imbalans, s6z konusudur (Resim 2)
(9). Skolyoz Arastirma Dernegi Schwab Eriskin Spinal Deformite
Siniflamasina goére genel dizilimde uyum sagittal denge g
kategoriye ayrilmistir: Normal: SVA'nin 4 cm'nin altinda olmasi,
orta dereceli deformite SVA'nin 4-9,5 cm arasinda olmasi ve
ciddi deformite SVA'nin >9,5 c¢cm Uzeri olmasi (10).

Torakal kifoz (TK): T4 Ust son plaktan gecen ¢izgiye dik olarak
cizilen cizgi ile T12 alt son plaktan gegen cizgiye dik olarak
cizilen cizgiler arasinda kalan agidir (9). Hiperkifoz ve hiperkifoz
terimleri sirasi ile kifozun normal araligindan daha fazla veya
daha az oldugu durumlari ifade eder (Resim 3) (9,11). TK
agisinin >40 derece ve (zerinde olmasi “hiperkifoz” olarak
tanimlanmistir (12).

Lomber lordoz: Olclimii Cobb metodu ile torakal 12. vertebranin
son plagindan sakrum (S1) Ust son plagl arasindaki aginin
Olctimd ile yapilir (Resim 3) (9,11,13).

Line 1

494,71 mm
T H. Angle: -90°
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Resim 1. Surgimap® ile sagittal vertikal aks ve spinopelvic parametrelerin élgimu
SVA: Sagittal vertikal aks, PT: Pelvik tilt, PI: Pelvik insidans
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Resim 2. Sagittal denge (9)

Pelvik insidans: Sakral son plagin orta noktasina dik ¢izgi ile femur
basi merkezinden (coxo-femoral eksenin orta noktasi) sakral son
plak ortasindaki ayni noktayi birlestiren cizgi arasindaki acidir
(Resim 3) (11,13).

Pelvik tilt: Coxo-femoral eksen ile sakral son plak orta noktasini
birlestiren cizgi ve dikey (vertikal) arasindaki agidir (Resim 3)
(11,13).

Sakral egim (SE): Yatay (horizontal) ile sakral son plak arasindaki
acidir (Resim 3) (9,13).

Tinetti Denge ve Yiriime Degerlendirmesi

Tinetti Denge ve YUrime Degerlendirmesiilk olarak Performance-
Oriented Assessment of Mobility Problems in Elderly Patients
adiyla Tinetti (14) tarafindan disme riski ylksek olan hastalarda
degerlendirme yapmak amaciyla gelistirilmistir. Daha sonra
gelistirilerek Tinetti Gait and Balance Assessment adini
almistir. Turkge gecerlilik ve glvenirligi Agircan (15) tarafindan
gosterilmistir. Tinetti Denge ve YUrime Degerlendirmesi denge
yetenegini ve yUrlylsl 2 ana baslikta degerlendirmektedir:
ilk 9 soru denge ile, sonraki 7 soru ise yiiriiyls ile ilgilidir.
Anket puaninin hesaplamasi; ilk 9 maddenin toplam puani
denge puanini, sonraki 7 maddenin toplam puani ylrime
puanini, denge ve ylriime puaninin toplami ise toplam puani
vermektedir. On altt madde guinlik yasamsal aktivite sirasinda
yapilan hareketler buttintddr. Gézlem ile yapilan degerlendirme
sonucunda puanlama su sekilde olmaktadir:

2 puan; belirtilen hareketin dogru yapilmasi,

1 puan; belirtilen hareketin adaptasyonlarla yapilmasi,

0 puan; hareketin yapilamamasi (15).

Diisme Etkinlik Olcegi

Dusme Etkinlik Olceginde kisiye banyo yaparken, bir rafa
uzanirken, yemek hazirlarken, evin etrafinda dolasirken, yataga
yatarken ve yataktan kalkarken, kapiya veya telefona yanit
verirken, sandalyeye otururken veya sandalyeden kalkarken,
giyinirken veya soyunurken, hafif ev isleri yaparken, basit
bir alisveris yaparken kendini ne kadar givende hissettigi

cr |

{80 112

L1 Sakral egim

Lomber
lordoz

Pelvik egim |-

Pelvik insidens

-
SVA

Resim 3. Spinopelvik parametreler (9)

SVA: Sagittal vertikal aks

(Resim 2 ve 3’Un kulanimi icin 9 numarali referansta belirtilen makalenin baslica
yazarindan izin alinmistir)
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sorulur. Kisiden 1'den 10'a kadar (1 tamamen glvensiz,
10 son derece glvende) kagida isaretlemesi istenir ve tim
puanlar toplandiginda 0 (dtusmeyle iliskili dustk etkinlik) ile 100
(dusmeyle ilgili yiksek etkinlik) arasinda toplam bir skor elde
edilir. Bu 6lcedin gegerligi ve guvenirligi calismalarda gosterilmis
ve korkudaki degisimlere olan duyarliigr kanitlanmistir (16).
Dusme Etkinlik 6lceginin Tirkce gecerlilik ve glvenilirligi Ulus ve
ark. (17) tarafindan yapilmistir.

istatistiksel Analiz

istatistiksel analizler icin IBM-SPSS Windows icin versiyon
20.0 (IBM Corp., Armonk, NY, ABD) istatistik paket programi
kullanildi. Tim degiskenlere &ncelikle histogram ve normal
olasilik grafikleri ve Shapiro-Wilk testi uygulanarak degiskenlerin
dagiliminin normal dagiimli olup olmadigi belirlendi. Calisma
verileri degerlendirilirken tanimlayici istatistiksel metotlar olarak
ortalama, standart sapma ve frekans kullanildi. Degiskenler
arasi iliskilerin incelenmesinde Spearman korelasyon analizi
kullanildi. Kompresyon fraktiri varligina gore sagittal denge
varliginin karsilastinimasi igin ki-kare testi uygulandi. Sagittal
denge agisindan normal, orta ve ciddi deformitesi olan gruplarin
karsilastirimasinda  ANOVA testi kullanildi. Bu gruplarin ikili
degerlendirimesinde bagimsiz gruplarda t-testi kullanildi. P<0,05
anlamli olarak kabul edildi.

Bulgular

Hastalarin demografik verileri ve klinik 6zellikleri Tablo 1'de
gosterilmistir.  Calismaya alinan hastalarin yas ortalamasi
63,42+8,98, vicut kitle indeksi 27,73+4,64 idi.

Yas ile SVA arasinda anlamli pozitif korelasyon saptanirken
Tinetti YUrime ve Denge Testi denge alt bolimd skorlari,
yUrime alt bolimd skorlari ve toplam skorlari arasinda
istatistiksel anlamli negatif korelasyon saptandi. L1-L4 ve
L2-L4 vertebra kemik mineral yogunlugu ve T skoru ile SE
arasinda istatistiksel anlamli negatif korelasyon bulundu. SVA
ile Tinetti YUrime ve Denge Testi ylriime alt bolimu skoru ve
toplam skoru arasinda istatistiksel anlamli negatif korelasyon
saptandi. Diger spinopelvik parametrelerle istatistiksel anlamli
iliski saptanmadi. SVA ve spinopelvik parametrelerle disme
etkinligi arasinda anlamli iliski bulunmazken, Disme Etkinlik
Olcegi skorlari ile Tinetti Yirime ve Denge Testi denge alt
bolimi skorlari, ylriime alt bélimu skorlar ve toplam skorlari
arasinda istatistiksel anlamli negatif korelasyon saptandi (Tablo
2). Kompresyon fraktlirl varligi sagittal denge ve dengesizlik
olan hastalarda istatistiksel anlamli derecede farkliydi (Tablo 3).
Sagittal denge agisindan normal, orta derecede deformitesi ve
ciddi deformitesi olan hastalar arasinda Tinetti Yiriime ve Denge
Testi denge alt bolimu skorlari, yiriime alt bolimd skorlari ve
toplam skor agisindan istatistiksel anlamli fark saptanirken
Dusme Etkinlik 6lcedi skorlart agisindan fark saptanmadi
(Tablo 4). Ciddi deformitesi olan hastalarin arasinda Tinetti
Yirime ve Denge Testi denge alt bdlumu skorlari, yirime alt
bolima skorlari ve toplam skorlari normal ve orta deformiteli
hastalarinkinden istatistiksel anlamli olarak disuktl (Tablo 4).

Tartisma

Yaslanma ile postural kontrolde bozulma sonucu hem statik hem
dinamik dengenin bozuldugu bilinmektedir (18). Calismamizin
sonuglarina gore yas arttikca SVA artmaktaydi. Bu sonuca
benzer sekilde Lee ve ark. (5,6) yas ile SVA arasinda anlamli
pozitif korelasyon raporlamistir. Hastalarin yaslar arttikca
yurime ve denge fonksiyonunda azalma tespit ettik. Benzer
sekilde orta yasl kadinlarda sagittal denge ve fiziksel yetenek
ve yasam kalitesi arasindaki iliskiyi arastiran bir calismada yas
arttkca 10 m yurime zamanmnin arttigi saptanmistir. Yine
bu calismada sagittal denge ve 10 m yirime zamani ile
olcllen fiziksel yetene@in orta yash kadinlarda yasam kalitesi
ile iliskili oldugunu saptamiglardir (19). Calismamizda L1-L4
ve L2-L4 vertebra kemik mineral yogunlugu ve T skoru ile SE
arasinda negatif korelasyon tespit edilmistir. Bizim ¢alismamizin
aksine, yaslilarda kemik mineral yogunlugu ve sagittal spinal
denge arasindaki iliskiyi inceleyen Cho ve ark. (3) kemik
mineral yogunlugu ile SVA veya spinopelvik parametreler
arasinda iliski saptamamislardir. Bununla birlikte, yasl erkeklerde
omurga kemik mineral yogunlugu ile SE arasinda iliski oldugunu
go6stermislerdir (5).

Bahsedilen c¢alismalarda sagittal denge ve spinopelvik
parametrelerle kemik mineral yogunlugu, cesitli klinik
parametrelerle liskisiincelenmis fakat denge ve yirime ve disme
etkinligi incelenmemistir. SVA ve spinopelvik parametrelerin
ylrime ve dengeyle iliskisi analizi sonucunda SVA degeri arttik¢a
Tinetti ylrime skorlarinda bozulma saptadik. Disme etkinligi ile
anlamli iliski tespit etmedik. Diger spinopelvik parametrelerle

Tablo 1. Hastalarin demografik ve klinik 6zellikleri

Yas (yil) 63,42+8,98
VKi (kg/m?) 27,73+4,64
KMY femur boyun (g/cm?) 0,777+0,110
KMY femur total (g/cm?) 0,82310,106
KMY L1-L4 (g/cm?) 0,8200,09
KMY L2-L4 (g/cm?) 0,781+0,387
T skoru femur boyun -1,36+0,87

T skoru femur total -1,25+0,89

T skoru L1-L4 -2,5+0,64

T skoru L2-L4 -2,5+0,68
SVA (mm) 10,84+45,54
Torasik kifoz (derece) 48,89+£12,15
Lomber lordoz (derece) 49,58+13,39
Pelvik tilt (derece) 23,66+7,5
Pelvik insidans (derece) 57,43+11,86
Sakral egim (derece) 33,74+9,57
Tinetti Denge ve Yurime Testi denge bélimu skoru 20,05£3,67
Tinetti Denge ve Yurime Testi ylriime bolimu skoru 7.17+1,48
Tinetti Denge ve Yurlime Testi toplam skor 27,23+4,96
Disme Etkinlik dlcegi toplam skoru 31,82+21,09
Vertebrada ¢okme frakturd varligi 14 (%35)
Hiperkifoz 35 (%87,5)
Sagittal dengesizlik 8 (%20)
Sayisal veriler ortalama + standart sapma katagorik veriler ise n (%) seklinde
sunulmustur. VKI: Viicut kitle indeksi, KMY: Kemik mineral yogunlugu (g/cm?),
SVA: Sagittal vertikal aks




88 Giray ve Akyiz Turk J Osteoporos
Postmenapozal Osteoporozda Spinopelvik Parametreler, Denge ve Disme 2018;24:84-91

Tablo 2. Spinopelvik parametreler, Tinetti Denge ve Yiiriime Testi skorlari ve Diisme Etkinligi Skorlan arasindaki korelasyon

Yas KMY KMY KMY KMY T skoru | T skoru T skoru | T skoru L2-L4
femur femur L1-L4 L2-L4 femur femur total | L1-L4
boynu | total boynu

Yas r 1,000 0,321* | -0,147 0,155 0,168 -0,334* -0,145 0,133 0,226

p = 0,044 0,372 0,340 0,300 0,035 0,379 0,413 0,161
KMY femur boynu roo|-321* 1,000 0,754** 10,213 0,212 0,977** | 0,734** 0,187 0,185

p | 0,044 = 0,000 0,186 0,189 0,000 0,000 0,249 0,252
KMY femur total r -0,147 0,754** | 1,000 0,320* 0,273 0,753** |0,987** 0,317* 0,314

p |0372 0,000 = 0,047 0,093 0,000 0,000 0,049 0,052
KMY L1-L4 r 0,155 0,213 0,320* 1,000 0,942** 10,139 0,276 0,989** | 0,947**

p |0,340 0,186 0,047 = 0,000 0,392 0,089 0,000 0,000
KMY L2-L4 r 0,168 0,212 0,273 0,942** | 1,000 0,127 0,233 0,931** | 0,964**

p | 0,300 0,189 0,093 0,000 = 0,434 0,154 0,000 0,000
T skoru femur boynu r -0,334* 0,977** |0,753** {0,139 0,127 1,000 0,753** 0,126 0,135

p | 0,035 0,000 0,000 0,392 0,434 = 0,000 0,438 0,407
T skoru femur total r -0,145 0,734** | 0,987** | 0,276 0,233 0,753** | 1,000 0,277 0,277

p |0,379 0,000 0,000 0,089 0,154 0,000 = 0,087 0,088
T skoru L1-L4 r 0,133 0,187 0,317* 0,989** | 0,931** | 0,126 0,277 1,000 0,956**

p | 0413 0,249 0,049 0,000 0,000 0,438 0,087 = 0,000
T skoru L2-L4 r 0,226 0,185 0,314 0,947** | 0,964** | 0,135 0,277 0,956** | 1,000

p |0,161 0,252 0,052 0,000 0,000 0,407 0,088 0,000 =
VKi r 40 0,068 0,418** | 0,292 0,354* 0,064 0,424** 0,278 0,370*

p |0119 0,678 0,008 0,067 0,025 0,695 0,007 0,082 0,019
SVA r 0,465 0,001 0,181 0,190 0,255 -0,019 0,193 0,194 0,264

p |0,574** | 0,994 0,271 0,241 0,113 0,906 0,240 0,231 0,100
Torasik kifoz r 0,000 -0,020 -0,109 -0,054 -0,016 0,034 -0,093 -0,064 -0,010

p | 0,127 0,904 0,510 0,742 0,923 0,835 0,573 0,695 0,952
Lomber lordoz r 10433 0,078 0,075 0,220 0,255 0,162 0,044 0,207 0,186

p |-0,024 0,633 0,652 0,173 0,112 0,317 0,790 0,199 0,250
Pelvik tilt r 0,883 0,074 -0,083 0,202 0,202 -0,082 -0,124 0,174 0,228

p |0,189 0,649 0,617 0,212 0,211 0,615 0,453 0,284 0,158
Pelvik insisdans r 0,243 -0,063 -0,103 -0,267 -0,294 -0,022 -0,068 -0,270 0,251

p | 0,011 0,701 0,533 0,096 0,065 0,892 0,679 0,092 0,118
Sakral egim r 0,949 0,009 0,064 -0,376* |-0,407** | 0,044 -0,012 -0,374* -0,378*

p |-0,079 0,958 0,699 0,017 0,009 0,789 0,941 0,017 0,016
TDYT denge bdlimu skoru r 0,627 -0,050 -0,202 -0,232 -0,271 -0,077 -0,217 -0,249 0,342~

p |-0,329* 0,757 0,218 0,150 0,090 0,636 0,184 0,121 0,031
TDYT ylrime bolimu skoru | r 0,038 0,129 -0,033 -0,162 -0,204 0,132 -0,050 0,167 -0,246

p |-0,549** | 0,428 0,844 0,319 0,208 0,418 0,762 0,302 0,125
TDYT toplam skor r 0,000 0,001 0,166 0,226 -0,269 0,022 -0,186 0,240 0,341*

p |-0,435** | 0,997 0,313 0,161 0,093 0,895 0,258 0,136 0,031
DEO toplam skoru r 0,005 0,155 0,159 0,115 0,088 0,153 0,129 0,126 0,145

p | 0,109 0,339 0,335 0,480 0,591 0,348 0,433 0,438 0,373
VKi: Viieut kitle indeksi (kg/m?), TYDT: Tinetti Yiriime ve Denge Testi, DEO: Diisme Etkinlik élcedi, r: Korelasyon katsayisi, p: Spearmen korelesyon analizi sonucu p degerleri, KMY: Kemik mir
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VKi SVA Torasik | Lomber | Pelvik Pelvik Sakral TDYT denge | TDYT TDYT toplam | DEO
kifoz lordoz tilt insisdans | egim bolimii ylirime | skor toplam
skoru boliumii skoru
skoru
0,119 0,574** | 0,127 -0,024 0,189 0,011 -0,079 -0,329* -0,549** | -0,435** 1,000
0,465 0,000 0,433 0,883 0,243 0,949 0,627 0,038 0,000 0,005 -
0,068 0,001 -0,020 0,078 -0,074 -0,063 0,009 -0,050 0,129 0,001 0,155
0,678 0,994 0,904 0,633 0,649 0,701 0,958 0,757 0,428 0,997 0,339
0,418** | 0,181 -0,109 -0,075 -0,083 -0,103 -0,064 -0,202 -0,033 -0,166 0,159
0,008 0,271 0,510 0,652 0,617 0,533 0,699 0,218 0,844 0,313 0,335
0,292 0,190 -0,054 -0,220 0,202 -0,267 -0,376* 0,232 -0,162 0,226 0,115
0,067 0,241 0,742 0,173 0,212 0,096 0,017 0,150 0,319 0,161 0,480
0,354* 0,255 -0,016 -0,255 0,202 -0,294 -0,407** | -0,271 -0,204 0,269 0,088
0,025 0,113 0,923 0,112 0,211 0,065 0,009 0,090 0,208 0,093 0,591
0,064 -0,019 0,034 0,162 -0,082 -0,022 0,044 -0,077 0,132 -0,022 0,153
0,695 0,906 0,835 0,317 0,615 0,892 0,789 0,636 0,418 0,895 0,348
0,424** | 0,193 -0,093 -0,044 0,124 -0,068 -0,012 0,217 -0,050 -0,186 0,129
0,007 0,240 0,573 0,790 0,453 0,679 0,941 0,184 0,762 0,258 0,433
0,278 0,194 -0,064 -0,207 0,174 -0,270 -0,374* 0,249 -0,167 0,240 0,126
0,082 0,231 0,695 0,199 0,284 0,092 0,017 0,121 0,302 0,136 0,438
0,370* 0,264 -0,010 -0,186 0,228 -0,251 -0,378* -0,342* -0,246 -0,341* 0,145
0,019 0,100 0,952 0,250 0,158 0,118 0,016 0,031 0,125 0,031 0,373
1,000 0,417** |-0,011 -0,153 0,156 0,012 -0,061 -0,451** -0,358* -0,435** 0,204
0,007 0,945 0,346 0,338 0,940 0,706 0,004 0,023 0,005 0,207
0,417** 1,000 -0,221 -0,133 0,015 0,152 0,159 -0,284 -0,420** | -0,334* 0,146
0,007 - 0,171 0,414 0,924 0,348 0,328 0,076 0,007 0,035 0,370
-0,011 -0,221 1,000 0,424** | 0,187 -0,026 -0,170 -0,136 -0,090 0,144 -0,105
0,945 0,171 - 0,006 0,247 0,873 0,294 ,403 0,580 0,375 0,521
-0,153 -0,133 0,424** 1,000 0,151 0,371* 0,395* -, 151 -0,255 -0,213 0,099
0,346 0,414 0,006 - 0,352 0,018 0,012 ,352 0,112 0,188 0,545
0,156 0,015 0,187 0,151 1,000 0,519** -0,069 -0,081 0,009 -0,067 -0,038
0,338 0,924 0,247 0,352 - 0,001 0,670 0,619 0,957 0,681 0,814
0,012 0,152 -0,026 0,371* 0,519** | 1,000 0,770** 0,110 0,049 0,078 -0,198
0,940 0,348 0,873 0,018 0,001 - 0,000 0,500 0,765 0,631 0,221
-0,061 0,159 -0,170 0,395* -0,069 0,770** 1,000 0,150 -0,009 0,090 -0,186
0,706 0,328 0,294 0,012 0,670 0,000 - 0,356 0,955 0,581 0,251
-0,451** |-0,284 -0,136 -0,151 -0,081 0,110 0,150 1,000 0,711** 0,974** -0,620**
0,004 0,076 0,403 0,352 0,619 0,500 0,356 - 0,000 0,000 0,000
-0,358* -0,420** | -0,090 -0,255 0,009 0,049 -0,009 0,711** 1,000 0,837** -0,519**
0,023 0,007 0,580 0,112 0,957 0,765 0,955 0,000 - 0,000 0,001
-0,435** | -0,334* -0,144 -0,213 -0,067 0,078 0,090 0,974** 0,837** 1,000 -0,603**
0,005 0,035 0,375 0,188 0,681 0,631 0,581 0,000 0,000 - 0,000
0,204 0,146 -0,105 0,099 -0,038 -0,198 -0,186 -0,620** -0,519** | -0,603** 1,000
0,207 0,370 0,521 0,545 0,814 0,221 0,251 0,000 0,001 0,000 -

reral yogunlugu, SVA: Sagittal Vertikal aks
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ylrime, denge ve disme etkinligi arasinda iliski bulmadik.
Bizim calismamizin aksine Imagama ve ark. (19) ylrimenin
degerlendirildigi 10 m yirime zamani ile torasik kifoz ve
LL arasinda pozitif anlamli korelasyon saptamistir. Fakat bu
calismada denge ve disme riski degerlendiriimemistir. Ytrtime
ve denge fonksiyonlarindaki bozuklugun derecesi arttik¢ca
disme etkinligi yani disme ile iliskili kaygilarin arttigini tespit
ettik. Yapilan bazi calismalarda lomber flizyon cerrahisi sonrasi
sagittal dengenin saglanmasinin ve Parkinson hastalarinda
ylksek Pl ve LL ve dusik SVA'nin disme riski acisindan
koruyucu faktorler oldugu gosterilmistir (20,21)

Spinal egrilikler ve postural denge arasindaki iliskinin
degerlendirildigi bir calismada bilgisayar destekli denge
degerlendirme cihazi ile yapilan postural salinim ile spinal
egim acisi (T1'den S1'e cizilen c¢izginin yer dizlemine dik
cizgi ile yaptigi acl) ve lomber kifoz (T12 ve S1 arasi Cobb
agist) arasinda anlamli pozitif korelasyon tespit edilmis fakat
TK agisi ile korelasyon bulunmamistir (1). Bizim calismamizda
da torasik kifozla denge ve yiriime degerlendirme sonuglari
arasinda iliski saptanmamistir. Fakat hastalar genel spinal
dizilimi yansitan SVA degerlendirmesine gdre normal, orta
dereceli ve ciddi deformiteli olarak katagorize edildiginde ciddi
deformite grubundaki hastalarin denge ve ylriime fonksiyonlari
digerlerine gore daha bozuk oldugu tespit edilmistir. Fakat
gruplar arasinda disme etkinligi acisindan fark saptanmamistir.
Kompresyon fraktlrlii olan hastalarda olmayanlara oranla
sagittal dengesizlik daha fazlaydi. Calismamizin bu sonucu ile
benzer sekilde Cho ve ark. (3), yaptiklari calismada kompresyon
fraktlrl sayisi ile SVA arasinda anlamli iliski saptamislardir.
Sagittal spinal dizilim ve vertebral kirik insidansi ile iliskili
faktorlerin arastinldigi bir baska calismada dlstk LL indeksi
ve Pl lomber vertebra kingr agisindan yuksek riskli oldugu
tespit edilmistir (22). Osteoporozda dengede bozulmanin

Tablo 3. Kompresyon fraktiirii varligina gére hastalarda sagittal denge

oranlar arasindaki fark

Sagittal denge | Sagittal dengesizlik | p degeri
(SVA <4 cm) (SVA =4 cm)
Kompresyon 22 (%55) 3(%7,5) 0,01*
frakttri yok
Kompresyon 8 (%20) 7 (%17,5)
frakttrd var

“ki-kare testi sonucu p degeri, SVA: Sagittal vertikal aks

nedenlerini arastiran bir calismada beklenildigi gibi torasik
kifoz artisinin degil de vertebral fraktirlerin denge bozuklugu
ile iliskisi oldugu bulunmustur (23). Calismamizda vertebral
kompresyon fraktlrlnin sagittal denge bozuklugunda daha
sk oldugu ve sagittal denge bozuklugunun da yirime ve
denge fonksiyonunu olumsuz etkiledigi sonucuna ulastik.
Sagittal denge, spinopelvik parametreler ve yiriime, denge ve
disme etkinliginin birlikte degerlendirildigi ilk calisma olmasi ve
prospektif dizayni calismamizin gl¢li yanlari olarak gérilebilir.

Calismanin Kisithliklan

Calismanin kesitsel olmasi, disme sikhdinin prospektif olarak
degerlendirilememis olmasidir.

Sonuc

SVA ve sagittal denge postmenopozal osteoporozlu kadinlarda
ylriime ve denge fonksiyonlari ile iliskili oldugu bulunmustur.
Sonraki calismalarda postlirin ve hem statik hem dinamik
dengenin bilgisayarli analizle degerlendiriimesi, disme sikliginin
ve insidansinin sagittal denge ve spinopelvik parametrelerle
iliskisinin incelenmesi onerilir.
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Amagc: Kirsal bolgede bir egitim arastirma hastanesine 6zurlltk haklarindan faydalanmak Gzere saglik kurulu raporu almak icin basvuran
geriatrik hastalarin demografik 6zelliklerinin, &zurltldk oranlarinin ve dzirlilik dagiliminin belirlenmesidir.

Gere¢ ve Yontem: Hastane arsivi taranarak, 01/01/2016 ile 31/12/2016 tarihleri arasindaki kayitlar incelendi. Hastalarin demografik
&zellikleri, “agir 6ziirld” olup olmadiklari, organ sistemlerine gére éziirli olan hasta sayilan belirlendi ve “Ozrliltk Olciti, Siniflandirmasi
ve Ozirlilere Verilecek Saglik Kurulu Raporlari Hakkinda Yénetmelik”e gére 6zlr oranlan hesaplandi. Ozir orani olusturan hastaliklar listesi
olusturuldu ve sayilari belirlendi.

Bulgular: Saglik kuruluna basvuran 699 geriatrik hastanin 426'si (%60,9) kadin ve 273’0 (%39,1) erkekti. Hastalarin yas ortalamasi
77,62+7,74 yil (minimum: 65, maksimum: 104) (kadin: 78,07+7,54, erkek: 76,93+8,02), ortalama 6zlr orani %79,96+17,79 (10-100) idi.
Kadinlarin ortalama 6zur orani %79,66+17,61 erkeklerin ortalama 6zlr orani %80,41+18,24 idi. Ortalama 6zUr orani agisindan kadin ve erkek
grup arasinda istatistiksel olarak anlamli fark yoktu (p=0,239). Agir 6zirli olarak kabul edilen 202 (%28,9) kisinin 123'U kadin (%60,9), 79'u
erkekti (%39,1). Agir 6zUrll oranlarinda kadin ve erkek grup arasinda istatistiksel olarak anlamli fark yoktu (p=0,457). Hastalarda 6zUr orani
olusturan ilk Gg organ sistemi kardiyovaskdler sistem, kas iskelet sistemi ve gérme sistemi idi. Kardiyovaskdler ve kas iskelet sisteminde 6zurli
kabul edilen hasta sayisi kadinlarda daha fazlaydi ancak bu sistemlere ait 6zUr ylzdeleri arasinda istatistiksel olarak anlamli fark saptanmad.
Sonug: Geriatrik hastalarda en ¢cok 6zUr orani kardiyovaskdler, kas iskelet sistemi ve gérme sistemindedir. Rutin geriatri poliklinik pratiginde bu
organ sistemlerine ait patolojiler daha ayrintili degerlendiriimeli, 6zlrlGlik olusturmadan dnce yonetiimeye calisilmalidir.

Anahtar kelimeler: Yaslilik, 6zurltluk, engellilik, saglk kurulu

Abstract

Objective: To determine the demographic characteristics, disability ratios, and disability distribution of geriatric patients who applied to an
educational research hospital in the rural region to receive a health board report in order to benefit from the disability rights.

Materials and Methods: The hospital archive was searched and the records between 01/01/2016 and 31/12/2016 were examined. The
demographic characteristics of the patients, whether they were “severely disabled” or not, the number of patients with disabilities according
to organ systems were determined and the disability ratios were calculated based on the “Regulation on Disability Criterion, Classification and
Health Board Reports for Disability”. A list of diseases constituting the rate of disability was established and its numbers were determined.
Results: Among the 699 geriatric patients who referred to the health board, 426 (60.9%) were female and 273 (39.1%) were male. The
mean age of the patients was 77.62+7.74 years (minimum: 65, maximum: 104) (female: 78.07+7.54, male: 76.93+8.02), the mean disability
ratio was 79.96+17.79% (10-100). The average disability ratio of females was 79.66+17.61% and the average disability ratio of males were
80.41£18.24%. There was no statistically significant difference between the male and female groups in terms of the mean disability ratio
(p=0.239). Of the 202 (28.9%) patients who were considered to be severely disabled, 123 were female (60.9%) and 79 were male (39.1%).
There was no statistically significant difference between male and female groups in severely disabled ratios (p=0.457). The first three organ
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systems constituting disability ratio in patients were the cardiovascular system, the musculoskeletal system, and the visual system. The number
of patients with disabilities in the cardiovascular and musculoskeletal system was higher in women, but there was no statistically significant

difference between the disability percentages of these systems.

Conclusion: The highest rate of disability has been seen in the cardiovascular, musculoskeletal, and visual system in geriatric patients. In
the practice of routine geriatric outpatient clinics, the pathologies of these organ systems should be evaluated in more detail and managed

before creating disability.
Keywords: Geriatric, disability, handicap, health board

Giris

Yaslanma; hayatin ilerlemesiyle organizmada geriye dénisimstiz
olarak gerceklesen fonksiyonel degisimdir. Bu degisim sonucu
fiziksel ve bilissel fonksiyonlar azalmakta, bireyin sistemleri
arasinda denge saglama potansiyeli dismektedir (1). Gecen
ylzyll icinde gerceklesen en énemli gelisme; beklenen yasam
stresindeki artistir. Dogum hizinda gelisen disme ve kronik
hastaliklarin daha iyi tedavi edilmesiyle beraber g6zlenen
yasam sUresindeki artis toplumun demografik 6zelliklerinin
degismesine sebep olmaktadir (2). Turkiye de, diinyadaki cogu
Ulkede gorilen demografik degisikliklere benzeyen bu sireci
yasamaktadir ve beklenen yasam siresi Ulkemizde de yillar
boyunca artis gdstermektedir (3). Turkiye'de 2007 yili verilerine
gore toplam nifusun %7,1'i 65 yas ve Ustlindeyken, 2017 yili
verilerine gore bu oran %8,5'e ylkselmistir (4). Yaslanma ile
birlikte insan yasaminda bazi engellenemez degisiklikler olur (5).
Geriatrik nfusun saglhgi; yaslanma siireci sonrasi olusan fiziksel,
psikososyal ve duygusal degisimler ve problemler sebebiyle
risk altindadir. Yash kisiler bu degisimler ve problemler sonrasi
ekonomik, kultirel, cevresel vb. gibi toplumsal sorundan daha
kolay etkilenir. Yaslilarda kronik hastaliklar, aktivite kisithliklari ve
yeti yitimleri daha ¢ok goértlmektedir (6). Yaslilikta ortaya cikan
sorunlarin ¢6ziimiinde, koruyucu, tedavi edici ve rehabilite edici
saglik hizmetlerini birlikte distinmek gereklidir. Bu dénemde
ortaya cikan saglik sorunlarini cogunlukla kronik ve dejeneratif
hastaliklar olusturur (7). Son yillarda kronik hastaliklar daha
iyi tedavi edilmektedir. Bu slrecte yasanan gelismeler 6zUrli
bireylere olan ilgiyi artirmistir. Diinya Saglhk Orgitd’'niin
olusturdugu “Uluslararasi Yetersizlik, Ozurliilik ve Engellilik
Siniflandirmasi”  (International Classification of Impairment,
Disability and Handicaps)” hastaliklari dort ana seviyede
incelemektedir; patoloji: Viicudun herhangi bir organinda veya
sisteminde olusan harabiyeti; bozukluk: Patolojinin dogrudan
sonuglari olan belirti ve bulgulari; 6zUrlilik: Bozukluga bagl
olarak kisinin normal kabul edilen islev ve davranislarinin kaybini
ve engellilik: Kisi icin normal varsayilan sosyal rolln kisitlanmasini
ifade etmektedir (2). Rehabilitasyonda verilecek hizmetlerin
belirlenmesi icin 6zUrlllige giden slrecin ortaya konulmasi
gerekmektedir. Genellikle yash bir hastada bu slreci etkileyen
bircok faktor vardir. Yas ilerledikge bitin doku, organ ve
sistem fonksiyonlarinda bazi degisiklikler olmaktadir. Fizyolojik
acidan bazi sistemlerdeki kapasite, cevresel degisikliklere uyum
gosterme yetenegdi ve strese cevap verebilmenin azalmasi yasl
kisinin hastaliklara daha duyarli olmasina yol acar. Buna ilaveten
bazi dis faktorlerin eklenmesiyle ileri yas kisilerde 6zlrlGlik

orani daha yiiksektir (8). Dinya Saglk Orgiiti'nin 2011'de
yayinladigi “Dinya Engellilik Rapor”unda tim Dilnyada 18
yastan buyUk kisilerin %15,6'sinin 6zUrlu oldugu, bu oranin
gelir dizeyi yiksek Ulkelerde %11,8'e dustigu, gelir dizeyi
duslk Ulkelerde ise %18,0 dizeylerine yukseldigi bildirilmistir
(9). Turkiye'de 2002 nifus sayimi sonuglarina gére; 6zurli olan
nifusun oraninin %12,3 oldugu, dolayisiyla Ulkemizde yaklasik
8,5 milyon 6zlrli vatandasin oldugu belirlenmistir (10).

Tirkiye'de 2005 yilinda kabul edilen 5378 sayili “Oziirliller ve Bazi
Kanun ve Kanun Hikminde Kararnamelerde Degisiklik Yapiimasi
Hakkinda Kanun” 6zurlli vatandaslar icin diizenlenen en genis
kanun olma 6zelligine sahiptir (9). Bu kanunun yapilmasindan
sonra, “Ozurliliik Olcltl, Siniflandirmasi ve Ozirlilere Verilecek
Saglk Kurulu Raporlari Hakkinda Yonetmelik” ise 16.07.2006
tarih ve 26230 sayl ile Resmi Gazete'de yayinlanmistir (11).
Sonrasinda birkag kez degisiklik yapilmis, en son 30.03.2013
tarih ve 28603 sayilli Resmi Gazete'de vyayinlanan sekliyle
kullaniimaktadir (12). Bu ydnetmelikte 0zUrli kavramina
aciklik getirilmis, ayrica 6zurlGligin nasil  degerlendirilmesi
gerektigi konusunda da aciklamalar yapilmistir. “OzUrli Saghk
Kurulu Raporu”, “OzUrli Saglk Kurulu”nca hazirlanan, kisilerin
6zlr ve saglik durumunu, yararlanabilecegi sosyal haklari ve
calistinlamayacadt is alanlarini belirten ve genel saglik raporuna
kiyasla daha detayli olarak hazirlanan belgedir (11,13). “Oz(rli
Saglik Kurulu” i¢ hastaliklari, g6z hastaliklari, kulak-burun-bogaz
hastaliklari, genel cerrahi veya ortopedi, néroloji veya ruh sagligi
ve hastaliklari uzmanlarindan olusur. Eger bu saglik kurumunda,
fizik tedavi ve rehabilitasyon uzman hekimi mevcutsa, bu
uzmanin da 6zlrld saglk kurulunda bulunmasi gerekmektedir
(11). OzUrluligin engellenmesi ve ézirlii vatandaslara uygun
rehabilitasyon saglanabilmesi icin bu alanda toplanmis detayl
verilere ihtiya¢ vardir. Literatire bakildiginda &zlrld saglk
kuruluna basvurularin genel olarak degerlendirildigi bazi
calismalarin (11,13,14) yaninda; bazi 6zellikli saglik gruplarinin
basvurularinin degerlendirildigi calismalar da mevcuttur. Bunlara
norolojik hastaliklar (15); lokomotor sistem hastaliklari (16);
psikiyatrik hastaliklar (17); kulak burun bogaz hastaliklari (18);
romatolojik hastaliklar (19); trafik kazalarn sonrasi 6zUrli olan
bireylerle ilgili yapilan calismalar (20) 6rnek olarak gosterilebilir.
Cocukluk cagi 6zurli saglik kurulu basvurularinin degerlendirildigi
calismalar da vyapilmistir (21). Ancak, bildigimiz kadariyla,
yasl hastalarin 6zUrll saglik kurulu bagvurularini inceleyen bir
arastirma yapilmamistir. Yasl hastalarda 6zGrlGligin artmasi
beklenen bir slre¢ oldugundan ayrica incelenmeye deger
oldugunu disiinmekteyiz. Bu nedenle, biz de bu ¢alismamizda
kirsal bolgede bir egitim arastirma hastanesine 6zlrlillk
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haklarindan faydalanmak Uzere saglik kurulu raporu almak igin
basvuran geriatrik hastalarin demografik 6zelliklerinin, 6zUrlGlik
oranlarinin ve 6zirltlik dagiiminin belirlenmesini hedefledik.

Gereg ve Yontem

Calismamiza Ahi Evran Universitesi Bilimsel Arastirmalar ve
Yayin Etik Kurulu'ndan izin alinarak baslanmistir. Retrospektif
tanimlayici  dzellikteki calismamizda 01.01.2016-31.12.2016
tarihleri arasinda Kirsehir il Saglk Midarliga Ahi Evran
Universitesi Egitim ve Arastrma Hastanesi Saglk Kurulu'na
kisisel olarak 6zurli saglik raporu almak icin basvuran olgularin
raporlari geriye donik olarak taranmistir. Saglik kuruluna tim
6zUrll haklarindan yararlanmak icin basvuruda bulunan geriatrik
olgular degerlendirilmistir. Silah ruhsati alma, ila¢ ve istirahat
raporu alma, malulen emeklilik, 6zel egitim, vasi tayini ve durum
bildirir saglik kurulu raporu almak icin basvuran olgular ¢calisma
dist birakilmistir. Tim olgularin saglik kurulunda degerlendirilmesi,
30.03.2013 tarihli ve 28603 sayili Resmi Gazete'de yayimlanan
“Ozurliluk Olgiitd, Sinflandirmasi ve Oziirlilere Verilecek Saglik
Kurulu Raporlari Hakkinda Yénetmelik” esas alinarak yapiimistir.
Hastanemizde saglik kuruluna basvuran Kkisiler; fiziksel tip
ve rehabilitasyon, ortopedi, i¢ hastaliklar, gdz hastaliklari,
kulak burun bogaz hastaliklari, néroloji ve psikiyatri uzmanlari
tarafindan degerlendiriimektedir. Diger branslar ilgilendiren
hastaliklar s6z konusu ise, o bolimlerden de degerlendirme
istenmektedir. Yénetmelige goére kisilerin 6zUr oranlar (tim
vicut fonksiyon kaybi oranlari) “%" olarak belirtimekte ve O
ile 100 arasinda derecelendiriimektedir. “Agir 6zUrlu” tanimi
yonetmelikte, “6zlr orani %50 ve Uzerinde oldugu tespit
edilenlerden beslenme, giyinme, ylkanma ve tuvalet ihtiyacini
giderme gibi gunltk yasam aktivitelerini yerine getirmede,
kendi basina hareket etmede veya iletisim kurmada zorluk ya
da yoksunluk yasadigina ve bu becerileri baskalarinin yardimi
olmaksizin gerceklestiremeyecegine tibbi olarak karar verilen
kisi” olarak belirlenmistir. Yonetmelige gore tim vicut 6zGrlGluk
orani %40 ve Uzeri olan bireyler; 6zlr oranlarina goére, agir
6zUrli olup olmama durumuna goére ve OzUrliligun strekli
olup olmamasina goére farkli haklara sahip olmaktadir. Tim
vicut 6zrlultk orani %90 Uzeri olanlar ve “agir 6zUrli” olanlar
icin fazladan hak taninmaktadir. Calismada hastalara ait yas,
cinsiyet, organ sistemlerine gére 6zlrli olan hasta sayilari ve
ortalama 6zur oranlari, tim viicut fonksiyon kaybi oranlari, agir
0zUrli olan hasta sayisi ve 6zUrlultklerinin strekli olup olmadig
kaydedildi. Ayrica organ sistemlerine goére tek tek &zlr orani
olusturan hastaliklar listesi ve sayilari belirlendi.

istatistiksel Analiz

istatistiksel analizlerde SPSS (Statistical Package for Social
Sciences) 20 istatistik paket programi kullanildi. Tanimlayici
istatistikler ortalama + standart sapma ve ylzde olarak gosterildi.
Niteliksel verilerin karsilastirimasinda ki-kare testi kullanildr.
P<0,05 degeri anlamli kabul edildi.

Bulgular

01.01.2016-31.12.2016 tarihleri arasinda saglk kurulu raporu
alan hasta sayisi 10.951 idi. Ozurli haklarindan (maas, vergi
indirimi, evde bakim hizmeti, 6zel egitim vb) yararlanmak icin
saglik kuruluna toplam 2659 hasta basvurmustu. Tim basvuru
sebepleri Tablo 1'de g&sterilmistir. Saglik kuruluna “tim 6zUrli
haklarindan yararlanmak i¢in” basvuran geriatrik hasta sayisi
699 idi. Bu hastalarin 426'si (%60,9) kadin (K) ve 273"l (%39,1)
erkekti (E). Hastalarin yas ortalamasi 77,62+7,74 yil (minimum:
65, maksimum: 104) (K: 78,07+7,54; E: 76,93+8,02), ortalama
0zUr orani %79,96+£17,79 (10-100) idi. Kadinlarin ortalama
Ozlr orani %79,66+17,61; erkeklerin ortalama 06zlr orani
%80,41+18,24 idi. Ortalama 06zUr orani agisindan kadin ve
erkek gruplar arasinda istatistiksel olarak anlamli fark yoktu
(p=0,239).

Agir 6zUrlu olarak kabul edilen 202 (%28,9) kisinin 1230 kadin
(%60,9), 79'u erkekti (%39,1). Agir 6zUrll oranlarinda kadin
ve erkek gruplar arasinda istatistiksel olarak anlamli fark yoktu
(p=0,457).

Ulkemizdeki mevcut ydnetmeliklere gére, ézirliilik haklarindan
faydalanabilmek icin %40 ve Uzerinde &zur puani almak
gerektiginden, hastalar; 6zlr oranlar %1-39 arasinda olanlar ve
6zUr oranlari %40 ve Uzerinde olanlar olarak ikiye ayrildi. Sadece
25 hastanin 6zlr orani %1-39 arasinda idi, geriye kalan 674
hastanin 6zir orani %40 ve Uzerinde idi.

OzUr orani hesaplanan 699 hastadan 313'line “siirekli 6z(irl
raporu” dizenlenmisti. Geriye kalan 386 hastanin 4'ine 3 ay
sureli; 40'ina 6 ay sureli; 286'sina 12 ay slreli ve 56'sina ise 24
ay sureli 6zUrll raporu dizenlenmisti. “Strekli 6zurli raporu”
alan ve almayan hastalarda kadin ve erkek gruplar arasinda
istatistiksel olarak anlamli fark yoktu (p=0,321).

Organ sistemlerine gére ayri ayri 6zlrli olan hasta sayilari ve
ortalama &zir oranlar hesaplandi (Tablo 2). Hastalarda en
sik 6zlr orani olusturan ilk U¢ organ sistemi “kardiyovaskdiler
sistem”, “kas- iskelet sistemi” ve “gdrme sistemi” idi (sirasiyla
%89,4; %79,1; %52,1). En yUksek 6zUr oranlarinin gorildigu

"on

ilk Gg¢ organ sistemi ise “onkolojik hastaliklar”, “zihinsel, ruhsal ve

Tablo 1. Saglk kurulu raporu icin basvuru sebepleri’

Basvuru sebebi Hasta sayisi (n)
Oziirlii haklarindan yararlanmak icin (maas, vergi indirimi, 2G5S
evde bakim hizmeti, 6zel egitim vb) '
Malulen emekli olmak icin 208
“Ozel Guivenlik olabilir” ibareli saglik kurulu raporu icin 389
Silah ruhsati almak icin 310
Vasi tayini icin 153
Yas tespiti icin 19
“Yurtdisina cikabilir” ibareli saglik kurulu raporu igin 41
Genel rapor (ilag, tibbi malzeme, istirahat raporlari icin) 6,411
Durum bildirir rapor (kisinin talebi tGzerine verilen mevcut o
tibbi durumunu bildiren rapor)

Toplam 10,951
“01.01.2016-31.12.2016 tarihleri arasinda
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davranissal sistem” ve “sinir sistemi” idi (6zlr orani ortalamalari
siraslyla 50,50+30,84; 46,65+19,72; 41,54+21,86).

Hastalar kadin ve erkek olarak ayrildiginda, “kardiyovaskiler
sistem”, "“Urogenital sistem”, “endokrin sistem”, ve “kas
iskelet sistemi”nde 6zUrll kabul edilen hasta sayisi kadinlarda;
“onkolojik hastaliklar” da ise erkeklerde daha fazlaydi (p sirasiyla
0,002; 0,002; 0,026; <0,001; 0,031). Diger organ sistemlerinde
ise cinsiyetler arasinda, ©zUrli kabul edilen hasta sayilar
agisindan istatistiksel olarak anlamli farklilik yoktu (Tablo 2).
Hastalarin organ sistemlerine goére aldiklari 6zUr oranlari
agisindan cinsiyetler arasinda istatistiksel olarak anlamli farklilik
yoktu (tim p>0,05) (Tablo 2).

Arastirmanin tarih araliginda 6zlrlt saghk kurulu raporu
almak icin basvuran hastalarda “hematopoetik sistem” ve
"yanik” sebebiyle 6zlr olusturan patoloji tespit edilmedi. “Deri
hastaliklar” ise hem hasta sayisi hem de 6zUr orani agisindan
en az OzUrllilige neden olan organ sistemi olarak bulundu
(Tablo 2).

Hastalarin organ sistemlerine gore &zur orani olusturan hastaliklar
listesi ve bu hastalarin toplam sayilari Tablo 3" te gdsterilmistir.
Buna gore; en sik 6zUr orani olusturan “kardiyovaskuler sistem”
de gorilen en sik hastaliklar hipertansiyon, koroner arter
hastaligi ve kalp yetmezligi idi. Ozir olusturan en sik ikinci
organ sistemi olan “kas-iskelet sistemin“de ise gorilen en sik
hastalik osteoartrit idi. En ylksek ¢zir orani olusturan “onkolojik
hastaliklar” sisteminde gorilen en sik maligniteler kolon kanseri,
akciger kanseri ve prostat kanseri idi. YiUksek &zir orani
olusturan diger sistemlerden “zihinsel, ruhsal ve davranissal
sistem” ve “sinir sistemi” hastaliklarinda ise en sk demans,
serebrovaskdler hastalik ve depresif bozukluk gérilmekteydi.

Tartisma

Ozurliliik; karnsik, dinamik, cok boyutu olan bir durumdur (22).
Dogustan veya yasamin herhangi bir déneminde bir hastalik veya
kaza sonrasi bedensel, zihinsel, ruhsal, duyusal ve sosyal yetilerini
cesitli derecelerde kaybeden, normal yasamin gerektirdiklerine
uyma gucligu yasayan kisilere 6zlrli denir. Dinya Saglk
Orgiitii tarafindan gelistirilen “islevsellik, Oziirliilik ve Saghgin
Uluslararasi Siniflandiriimasi (International Classification of
Functioning, Disability, and Health)” sistemine gore 6zurlilik;
bireyin saglk durumu, cevresel faktorler ve kisisel faktorler
arasindaki etkilesim olarak tanimlanmistir (22). OzUrlilerin
yasamdan beklentileri ve yasam kaliteleri saglikli bireylerden
farkhidir (23). Ozdrlilerin sayllarinin ve mevcut durumlarin
bilinmesi, bu bireylerin yasadiklari engellerin kaldinimasi ve
topluma katiimlarinin  saglanmasina yoénelik c¢alismalara yol
gosterici olmaktadir (22). Ozirliler konusunda Glkemizdeki
bilgi ve veri eksikligini gidermek icin Bagbakanlik Devlet istatistik
Enstitlisii Baskanlidi ve Basbakanlik Ozirliiler idaresi Baskanligi
tarafindan 2002 yili arallk ayinda “2002 Tirkiye Ozirliler
Arastirmasi” yapilmistir. Arastirmada, Turkiye'de yasayan 6zurld
sayisi, orani, sosyo-ekonomik yapisi, sosyal yasamda karsilasilan
sorunlari, beklentileri, 6zUrltlik tdrleri, 6zriin olus sebebi,
bolgesel farkliliklarin tespiti ve kronik hastaliga sahip olanlarin
oranlarinin dlclilmesi amaclanmistir. Bu arastirmada  Ulkedeki
toplam 6zUrld ntfusun 1.772.305 kisi oldugu ve 6zurll nifusun
toplam nifusa oraninin %12,3 oldugu belirtilmistir (23).

Son yillarda artmis oranda farkindaliga sahip olan insan haklari ve
yasam kalitesi kavramlari; 6zUrlG bireylerin de digerleri gibi daha
sosyal, daha iyi sartlarda yasamasi gerektigini géstermektedir
(24). Ulkemizde ézUrlilerle ilgili yapilan kanunsal diizenlemeler;
Ozdrlllerin glnlik yasama ve Uretime daha cok katilimlarini

Tablo 2. Organ sistemlerine gore 6zirlii olan geriatrik hasta sayilari ve ortalama 6ziir oranlari

Oziirlii hasta R Oziirlii . Oziir orani Oziir orani
. Oziirlii kadin Oziir orani
) ) sayisi (tiim erkek hasta ortalamasi ortalamasi

Organ sistemi* hasta sayisi ortalamasi

hastalar) ", %) sayisi p** (tiim hastalar) -Kadin -Erkek p**

(n, %) " (n, %)
Kulak burun bogaz sistemi 164 (%23,5) 92 (%21,6) 72 (%26,4) 0,087 19,09+11,39 18,98+11,25 19,22+11,64 0,910
Zihinsel ruhsal ve d | 34 (%4,9
! t':se TR VS GEVTEIESS: (%4.9) 17 (%4) 17 (%62) | 0123 | 46,65+19,72 | 43,82+21,18 | 49,47+1836 | 0,290
sistem
Deri 2 (%0,3) 1 (%0,2) 1 (%0,4) 0,629 50 5+0 50
Hematopoetik sistem - - - - -
Kardiyovaskdler sistem 625 (%89,4) 393 (%92,3) 232 (%85) 0,002 39,48+22,82 38,05+21,56 41,92+24,66 0,125
Gorme sistemi 364 (%52,1) 216 (%50,7) 148 (%54,2) | 0,204 37,67+25,89 38,76+26,37 | 36,09+25,17 0,399
Sindirim sistemi 5 (%0,7) 2 (%0,5) 3 (%1,1) 0,301 26,0£21,91 30,0+28,28 23,33+23,09 0,800
Urogenital sistem 228 (%32,6) 121 (%28,4) 107 (%39,2) | 0,002 | 29,91+2837 27,01426,30 | 33,19+30,34 0,182
Endokrin sistem 183 (%26,2) 123 (%28,9) 60 (%22) 0,026 20,46%3,12 20,32+3,31 20,60+2,71 0,281
Solunum sistemi 98 (%14) 49 (%11,5) 49 (%17,9) 0,120 34,70+18,66 32,45+15,88 36,96+20,99 0,355
Yaniklar - - - - - - -
Onkolojik hastaliklar 34 (%4,9) 15 (%3,5) 19 (%7) 0,031 50,50+30,84 50,13+29,92 50,78+32,36 0,864
Sinir sistemi 176 (%25,2) 111 (%26,1) 65 (%23,8) 0,282 41,54+21,86 41,37£21,73 41,83+22,22 0,987
Kas iskelet sistemi 553 (%79,1) 361 (%84,7) 192 (%70,3) | <0,001 39,52+21,73 39,95+21,41 38,70+22,35 0,413
*Organ sistemleri, “Oziirlulik Olcitd, Siniflandirmasi ve Ozirlillere Verilecek Saglik Kurulu Raporlari Hakkinda Yénetmelik“te belirtildigi sekliyle siralanmistir, **p<0,05
istatistiksel olarak anlamli kabul edilmistir. Anlamli degerler koyu punto ile gosterilmistir




Kogak ve ark.

96

Geriatrik Hastalarda Ozurliilik Oranlari

Turk J Osteoporos
2018;24:92:9

Tablo 3. Organ sistemlerine gore 6ziir orani olusturan hastaliklar listesi ve sayilan

Organ sistemi”

n

Kulak burun bogaz sistemi

isitme kaybr: 163, sagir-dilsiz: 1, kalici trakeostomi: 1

Zihinsel ruhsal ve davranissal
sistem

Depresif bozukluk: 32, bipolar bozukluk: 2, anksiyete bozuklugu: 15, kisilik bozuklugu: 2 psikotik bozukluk: 14, uyum bozuklugu: 15,
posttravmatik stres bozuklugu: 1, organik mental bozukluk: 9, mental retardasyon: 3

Deri

Dekdubit Ulseri: 3

Hematopoetik sistem

Kardiyovaskdler sistem

Hipertansiyon: 474, aritmi: 56, koroner arter hastaligi: 226, kalp yetmezIligi: 163, pulmoner hipertansiyon: 92, kapak patolojisi: 440,
kardiyomiyopati: 1, kalici pacemaker: 2, periferik arter hastaligi: 4, gegirilmis derin ven trombozu: 2

GOrme sistemi

Katarakt: 211, gérme kaybi: 255, senil makdla dejenerasyonu: 47, optik atrofi: 20, glokom: 8, retina dekolmani: 5, diyabetik
retinopati: 25, korneal [6kom: 5, fitizis bulbi: 4

Sindirim sistemi

Siroz: Opere inguinal herni: 2

Urogenital sistem

Kronik bébrek yetmezligi: 68, hemodiyaliz: 29, inkontinans: 141, benign prostat hiperplazisi: 40, nefrektomi: 1 orsiektomi: 1, sistofiks:
2, total abdominal histerektomi ve bilateral salpingooferektomi: 2

Endokrin sistem

Tip 2 diabetes mellitus: 182, hipotiroidi: 8, obezite: 7, hipofiz adenomu: 1, hipofizer cticelik: 1

Solunum sistemi

Kronik obstriktif akciger hastaligi: 87, astim: 12, restriktif akciger hastaligr: 12, obstruktif uyku apnesi: 2, gegirilmis tlberkiloz: 1

Yaniklar

Onkolojik hastaliklar

Akciger ca: 7 tiroid ca: 1, kolon ca: 9, rektum ca: 2, larinks ca:1, lenfoma: 1, malign melanom: 1, meme ca: 3, mesane ca: 4, mide
ca: 2, multipl miyelom: 1, over ca: 1, prostat ca: 5, renal hicreli ca: 1, testis ca: 1

Sinir sistemi

Serebrovaskdler hastalik: 106, afazi: 16, epilepsi: 11, Parkinson hastaligi: 40, demans: 131, herediter spastik paraparezi: 2, travmatik
parapleji: 1, travmatik tetrapleji: 2, miyopati: 1, poliomiyelit sekeli: 4, serebral palsi sekeli: 2, periferik fasial paralizi: 1, néropatik agri: 8

Kas iskelet sistemi

Osteoartrit (kalca/diz/vertebra/el): 557, opere diskopati/spondilolistezis: 24, endoprotez (kalga/diz): 64, amputasyon: 20, romatoid

ekstremite kingi: 47

artrit: 7, konjenital eklem deformitesi: 1, gegirilmis travmatik vertebra kingi: 7, gecirilmis Ust ekstremite kingi: 10 gegirilmis alt

*Organ sistemleri, “Ozurliilik Olciitd, Siniflandirmasi ve Ozdrliilere Verilecek Saglik Kurulu Raporlari Hakkinda Yonetmelik”te belirtildigi sekliyle siralanmistir

saglamayi hedeflemektedir. Bu gelismeler sonucunda 6zUrlGlik
durumu ve oranlarini gésteren belgeleri almak icin hastanelere
basvuran 0zUrlli sayisinda da artis bulunmaktadir (24). 2002
yiinda yapilmis olan “Tirkiye OzUrliler Arastrmasi” (23),
Ulkemizde bu alanda yapiimis en kapsamli calismadir. Biz de
bu calismadan yaklasik 1,5 dekat sonra kirsal bdlgede yer alan
hastanemize 6z0rld saglik kurulu raporu almak icin basvuran
geriatrik hastalarin 6zir oranlarini, 6zir dagilimlarini incelemeyi
hedefledik. Oziirliilere saglanan haklar ve hizmetler; is/istihndam,
egitim, saglik, maddi yardimlar (6zurli aylhig, muhtac aylgi,
bakim Ucretleri, ayni- nakdi yardim), emeklilik ve vergi indirimleri
olarak cesitli sekillerdedir. Hastanemizde yash bireyler saglk
kuruluna genellikle “tim &6zdrld haklarindan yararlanmak Uzere
6zUr oranini gosterir belge almak icin” basvurmaktadirlar. Ancak
yasl hastalarda bu istekler dncelikle maddi yardim, saglk ve
vergi indirimleri konusunda olmaktadir.

Calismamiza alinan hastalarin yas ortalamasi 77,62+7,74 vyl
idi. Ozirli saglk kuruluna basvurularin degerlendirildigi, Uysal
ve ark. (11) vyaptiklar calismada ortalama yas 36,97+25,76
yil; Baltaci ve ark. (13) yaptiklari calismada ise ortalama yas
33,18+26,36 yIl; Terzi ve Altin (16) yaptiklari calismada ortalama
yas 49,626 vyil; idi. Belirtilen calismalarin G¢l de 6zurlu
saglik kuruluna basvuran hastalarin tamaminin degerlendirildigi
calismalar olmasi sebebiyle yas ortalamalari bizim calismamiza
gore oldukga disiktd. Bizim calismamiza dahil edilen 699 hasta,
0zUrll saglk kuruluna basvuran tim hastalarin %26,3'G idi.
Uysal ve ark. (11) yaptiklari calismada geriatrik hastalarin orani
%18,9; Benli ve ark. (14) yaptiklari calismada %23,7; Baltaci ve

ark. (13) yaptiklari calismada ise %16,6 olarak tespit edilmisti.
Turkiye istatistik Kurumu verilerinde 2017 yilinda yasli niifusun
tim niufusa orani %8,5 olarak bildirilmistir. Nifus oraninin
goreceli distkliglne ragmen, 6zurll saglk kuruluna basvuran
geriatrik hasta oranlarinin yiksek olmasi; geriatrik hastalarda
6zUrluligun toplam nifusa gore cok daha yiksek oldugunu
géstermektedir. Zaten “2002 Tirkiye Ozlrliler Arastirmasi”nda
60-69 yas arasinda 6zUrli nifusun orani %36,96; 70 yas ve
Uzerinde ise oran %43,99 olarak belirlenmistir (23).

Kadin-erkek oranlarina bakildiginda; calismamizda 6zirli
saglik kurulu raporu almak igin basvuran geriatrik hastalardan
%60,9'unun kadin, %39,1'inin erkek oldugu (K/E orani=1,55)
bulunmustur. Ozirli saglik kuruluna basvurular ile ilgili yapilan
benzer calismalarda kadin- erkek oranlari ile ilgili degisik oranlar
mevcuttur (11,13,14,16). Tirkiye Istatistik Kurumu verilerine
baktigimizda 2016 ve 2017 verilerine gdre 65 yas Uzeri nlfusta
kadin/erkek orani 1,28'dir. Bizim calismamiz 2016 yilinda saglik
kurulu raporu almak icin basvuru yapan hastalari icermektedir.
Kirsal bolgede 6zirlilere verilen sosyal haklara kadinlarin daha
cok ihtiyacl oldugundan; bizim calismamizda kadin orani genel
nifus verilerine gére daha yiksek bulunmus olabilir.

2002 Tirkiye Ozirliler Arastirmasi“nda, 60-69 yaslar arasi
ve 70 yas ve Uzeri gruplarin her ikisinde de kadinlarin 6zlr
orani erkeklere gdére daha yuksek olarak bulunmustur (60-69
yas: K/E=42,02/31,60; 70 yas ve Uzeri K/E=47,77/39,77).
Hastanemizdeki saglik kuruluna basvuran hastalarda kadin
nifus sayica fazla olmasina karsin, bizim ¢alismamizda ortalama
toplam 6zlr orani acisindan kadin ve erkek grupta istatistiksel
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olarak anlamli fark bulunmadi. Organ sistemlerine goére kadin ve
erkeklerin 6zUr orani ortalamalari arasinda da istatistiksel olarak
anlamli farklilik bulunmadi.

Galismamizda bulunan “agir 6zUrlG” orani %28,9; “slrekli
0zUrlu” orantise %44,8 idi. Benli ve ark. (14) yaptiklari calismada
65 yas Uzeri toplam 538 hastanin %64,9'unu “agir 6zarld”
olarak; %88,7'sini ise “strekli 6zurli” olarak tespit edilmisti.
Baltaci ve ark. (13) yaptiklari calismada ise tim basvurularin
%56,3'Unln  “agir 6zarli”, %56,7'sini ise “strekli 6zurld”
olarak tespit edildigini vurgulamislardir. Calismamiz kesitsel bir
calisma olarak sadece 2016 yili basvurularini degerlendirdigi icin
diger calismalara kiyasla oranlarda farklilik olmus olabilecegi
dUstndlmustar.

Saglik kuruluna basvurular tim yas gruplarinda genel olarak
degerlendirilen calismalarda hastalarin yaslari arttikca &zir
oranlarinin ve &6zurlilugun surekli olma durumunun arttidi
belirtilmistir. Uysal ve ark. (11) Ulkemizde bir Universite
hastanesinin saglk kurulu raporlarini inceledikleri ¢alismada,
saglik kuruluna basvuran 1805 olgunun raporlari incelenmistir.
Bu calismada 65 yas ve lzerinde 342 kisi vardir. Bu calismada
hastalarin 6zlr oranlarina gore yaslari karsilastirildiginda, 6zir
orani %40 ve Uzerinde olan grup diger gruba gére daha yasl
bulunmustur (11). Baltac ve ark. (13) yaptigi calismada 65 yas
UstU kisilerde %87,9 oraninda kronik hastaliga bagh 6zurlGlik
oldugu bulunmustur. Bu durum vyasam sdresinin uzamas,
cevresel faktorlerin etkisi, sagliksiz beslenme aliskanligi gibi
bircok faktdre bagl olarak kronik hastalik riskinin giin gectikce
daha c¢ok artmasina baglanmistir. Bizim calismamizda ise,
sadece 25 hastanin 6zir orani %1-39 arasinda idi, geriye kalan
674 hastanin 6zlr orani %40 ve Uzerinde idi. Bu sonug ta
geriatrik popllasyonda 6zUrltlik durumunun yiksek oldugunu
gbstermektedir.

Bu calismada hastalarin ézurlulik durumlari organ sistemlerine
gore ayri ayri degerlendirildiginde, en sik 6zUr orani olusturan ilk
¢ organ sistemi “kardiyovaskuler sistem”, “kas- iskelet sistemi”
ve “gérme sistemi” olarak tespit edilmistir. Tim yas gruplarindan
hastalarin saglk kuruluna basvurularinin degerlendirildigi diger
calismalarda bazi farkliliklar bulunmaktadir. Benli ve ark. (14)
yaptiklari calismada, hastalarin 6zUrltlik durumlari sistemlere
gore degerlendirildiginde ilk Uc sirayr “kas- iskelet sistemi”,
“kardiyovaskuler sistem” ve zihinsel, ruhsal ve davranissal
sistemin aldigi belirtiimistir. Adi gegen calismada cocuk yas
grubu da yer almaktadir. Cocukluk ¢agindaki hastalarin saglk
kurulu basvurularinin cogunlugu 6zel egitim ve rehabilitasyon
programlarindan yararlanmak igin yapilan basvurulardir. Bu
hastalarda 6zurlilik olusturan patolojilerin basinda da “zihinsel,
ruhsal ve davranissal sistem”e ait hastaliklar gelmektedir.
O nedenle bu calismanin sonuglarinin bizim calismamizin
sonuglarindan farkli oldugu disinllmustdr. Baltac ve ark. (13)
yaptiklari calismada ise, hastalarin en sik bagvuru sebebi siregen
(kronik) hastaliklar olarak belirtilmistir. ikinci siklikta zihinsel
hastaliklar, Gglincl siklikta ise ortopedik hastaliklar gelmektedir.
2002 Tirkiye Oziirliler Arastirmasi“nda da 6zirli hastalar
ortopedik 6zurll, gérme &zUrld, isitme 6zUrld, dil ve konusma

6zurl, zihinsel 6zUrll olarak siniflandiriimis ve stiregen hastaliklar
da, 6zUr tUrl icerisinde bir alt baslik olarak yer almistir. Stregen
hastalik; kisinin calisma kapasitesini ve fonksiyonlari engelleyen,
srekli bakim ve tedaviye ihtiyac gosteren hastaliklar olarak
belirtiimistir (23). Bu arastirmada ortopedik, goérme, isitme, dil
ve konusma ile zihinsel 6zlrll nifus, toplam nifustan daha
yasl olarak bulunmustur. Siregen hastaligi olanlar ise en yasl
nifus yapisina sahiptir. Ayrica ayni arastirmada yaslara gore
Ozurlultk oranlarina bakildiginda, ortopedik, gérme ve isitme
6zUrll olanlarin yasla birlikte 6zUrlGlik oranlarinin da arttidi
gorllmektedir. Bizim calismamizda en sik 6zir orani olusturan
kardiyovaskdler sisteme ait hastaliklar da slreden hastaliklar
icinde cok 6nemli yer tutmaktadir. Ayrica calismamizda diger sik
gorilen organ sistemi patolojileri kas- iskelet sistemi ve gérme
sistemi patolojileridir. Bu agidan calismamizin sonuglari diger
arastirmalar ile uyumludur.

Calismamizda hastalar kadin ve erkek olarak ayrildiginda,
“kardiyovaskuler sistem”, “Urogenital sistem”, “endokrin sistem”,
ve “kas-iskelet sistem”de 0zlrli kabul edilen hasta sayisinin
kadinlarda; “onkolojik hastaliklar” da ise erkeklerde daha fazla
oldugu gérilmiistir. “2002 Tirkiye Ozirliler Arastirmasi”nda
(23) ise ortopedik, gérme, isitme, dil ve konusma ile zihinsel
OzUrluler cinsiyet acisindan ele alindiginda, erkeklerin oraninin
daha yuksek oldugu; stregen hastaliga sahip olanlarda ise
kadinlarin oraninin daha ylksek oldugu belirtiimistir. Ancak
bu, arastirmanin tim yas gruplarina yonelik genel sonucudur.
Bizim calismamiz sadece geriatrik hasta grubu ile yapildigindan
sonuglarda farklilik bulunmus olabilir.

Calismamiza alinan 699 hastadan 557'sinde 6zlr olusturacak
oranda osteoartrit, 474'Gnde hipertansiyon, 440'inda kalp
kapak patolojisi, 226'sinda koroner arter hastaligi, 255'inde
gérme kaybi, 182'sinde diabetes mellitus, 163'lnde kalp
yetmezligi, 163'Unde isitme kaybi, 106'sinda serebrovaskuler
hastalik, 131'inde demans, 87'sinde kronik obstriktif akciger
hastaligi tespit edilmistir. Ulkemizde yasllarda &zarliligin
degerlendiriimesine yonelik daha 6nce yapilan epidemiyolojik
bir calismada en sik gorilen kronik hastaliklar hipertansiyon,
osteoartrit, kalp yetmezligi, diabetes mellitus, koroner arter
hastali§i ve serebrovaskuiler olay olarak siralanmistir (2). Bir
Universite hastanesinin i¢ hastaliklari ve noéroloji servislerinde
yatan vyasl hastalarla yapilan bir calismada ise hastalarda en
sik hipertansiyon, diabetes mellitus, romatolojik hastaliklar/
osteoartrit, kardiyovaskdiler sistem hastaliklari, nérolojik sistem
hastaliklari gorildigu belirtilmistir (1). Calismamizin yapildigi
Kirsehir ilinin sosyo-ekonomik diizeyi distik bir bélgesinde evde
yasayan yaslilarla yapilmis bir calismada ise yaslilarin %89,1'inin
en az bir kronik hastaligi oldugu; bunlardan %82,6'sinin
kardiyovaskuler sistem hastaligi oldugu belirtilmistir (6).
Calismamizin sonuglar mevcut literatlr ile uyumludur.

Yaslilarin yasam kalitelerinin degerlendirildigi calismalarda (1,3,6)
Ozurlultk oranlarinin artmasi ile hastalarin yasam kalitelerinde
6nemli oranda azalma oldugu saptanmistir. Yaslanmak
kacinilmaz bir durumdur ancak yasam kalitesinde bozulma
olmadan yaslanmanin saglanmasi hekimler icin temel hedef
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olmalidir. Yasam Kkalitesinin strddrldlmesinin temel kosullari;
fiziksel saghgin korunmasi, mental saghgin strdirilmesi, sosyal
destegin saglanmasi ve 6zUrliltige neden olabilecek etkenlerin
saptanip bunlarla miicadele edilmesidir (8). Belli fonksiyonlarin
kaybi sebebiyle yasam kalitelerinde azalma olan &zUrlllerin ve
onlarla benzer sikintilari yasayan ailelerin, devlet tarafindan
saglanan haklar konusunda bilgilendirilmeleri gerekmektedir.
Bu konuda yapilacak diizenlemeler ile de yasam kaliteleri
yikseltiimelidir (24).

Calismanin Kisithliklan

Bu calisma hastane kayitlarindan retrospektif olarak yapildigi
icin hastalarin 6grenim dlzeyi, medeni durum, mesleki bilgileri,
is glcl durumu ve is glclne katim durumu bilgilerine
ulasilamamis, 6zrin ortaya ¢ikis zamani sorulamamistir. Bunlar,
bu calismanin sinirliliklari olarak kabul edilebilir.

T.C. Aile ve Sosyal Politikalar Bakanligi Engelli ve Yasl
Hizmetleri Genel MUdulrligi Arastirma, Gelistirme ve Proje
Daire Baskanligi'nin Nisan 2017'de yayinladigi “istatistik
Bllteni“nde 2016 yilinda Turkiye'de yash nifusun 6.652.000
kisi (%8,3) oldugu saptanmistir ve yapilan nifus projeksiyonlari
ile 2050 yilinda 19.485.000 kisi (%20,8); 2075 yilinda ise
24.672.000 kisi (%27,7) olacag tahmin edilmektedir (25).
Toplumda yash nifus orani arttikca 6zUrlG nifus oraninin da
artacagd bilindiginden, 6zurliliglin dnlenmesi ve rehabilitasyon
programlarinin belirlenmesi icin 6zGrlildk alaninda uygun
toplanmis verilere daha c¢ok ihtiya¢c duyulacaktir. Sadece
geriatrik hastalarin saglik kurulu raporlarina gére 6zirluliginin
incelendigi ilk calisma olmasi sebebiyle kiymetli oldugunu
distindigimuiz calismamizin verilerinin, geriatrik hastalarda
bélgemize ait 6zlrlllik oranlarinin degerlendirilmesinde katkis
olacagini diistinmekteyiz. Ulkemizde baska bolgelerden benzer
calismalarin yapiimasini ve bdlgeler arasi varsa farkliliklarin
tespit edilmesini; cok merkezli planlanan daha kapsamli tarama
calismalari yapilarak Ulke genelinde geriatrik hastalara ait gtincel
verilerin elde edilecedi calismalar yapiimasini dnermekteyiz.

Sonuc

Calismamizin sonuglarina gére kirsal bolgede geriatrik hastalarda
en ¢ok Ozlr orani olusturan hastaliklar kardiyovaskdler, kas-
iskelet sistemi ve gérme sistemine aittir. Rutin geriatri poliklinik
pratiginde bu organ sistemlerine ait patolojiler daha ayrintil
degerlendirilmeli, 6zurltltk olusturmadan 6nce yonetilmeye
calisiimalidir.
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Cocukta Kompleks Bolgesel Agri Sendromu: Olgu Sunumu

Complex Regional Pain Syndrome in a Child: A Case Report
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Kompleks bolgesel agri sendromu (KBAS) cocuklari ve eriskinleri etkileyen genellikle distal ekstremitede gorllen agrili bir klinik durumdur.
KBAS daha cok eriskinlerde gdriilmektedir. KBAS genellikle tetikleyici stimulusu takiben ortaya cikan siddetli agr, sislik, hareket kisithihigi, trofik
bozukluklar ve benekli osteoporoz ile karakterize tablodur. KBAS-1 periferik sinir lezyonu olmayip, travma, cerrahi uygulamalar ve santral
sinir sistemi lezyonunu takiben gelisir. KBAS-2 ise, periferik sinir lezyonundan sonra olusmaktadir. KBAS-1'de baslatici faktérden daha siddetli
etkilenme gortlmektedir. KBAS tip-1 cocuklarda nadiren rastlanmaktadir. Bu yazida alt ekstremite kingini takiben KBAS-1 gelisen 9 yasindaki

erkek hasta glincel literatlr esliginde sunulmustur.

Anahtar kelimeler: Kompleks bélgesel agri sendromu, cocuk, kirik, refleks sempatik distrofi, hiperaljezi, travma

Abstract

Complex regional pain syndrome (CRPS) is a painful clinical condition that usually seen on the distal extremity, affects children and adults.
[t is more common in adults. CRPS is usually characterized by severe pain, swelling, limitation of movement, trophic disorders, and spotted
osteoporosis following triggering stimulus. CRPS-1 is not a peripheral nerve lesion, it develops following trauma, surgical applications and
central nervous system lesion. On the other hand CRPS-2 occurs after peripheral nerve lesion. In CRPS-1, a more severe effect is seen than
the initiating factor. CRPS-1 is a rare clinical condition in children. In this article, a 9-year-old male patient which developed CRPS-1 following

lower extremity fracture is presented in company with current literature.

Keywords: Complex regional pain syndrome, child, fracture, reflex sympathetic dystrophy, hyperalgesia, trauma

Giris

Refleks sempatik distrofi adiyla da bilinen kompleks bolgesel
agn sendromu (KBAS) cocuklari ve eriskinleri etkileyen genellikle
distal ekstremitede gorilen agrili bir klinik durumdur (1). KBAS,
siddetli agri, sislik, hareket kisithligi, otonom bozukluklar,
trofik bozukluklar, mobilite giicligu ve benekli osteoporoz ile
karakterize tablodur. KBAS'nin bilinen iki tipi mevcuttur. KBAS-
1 periferik sinir lezyonu olmayip, travma, cerrahi uygulamalar
ve santral sinir sistemi lezyonunu takiben gelisir. Kozalji
olarak da bilinen KBAS-2 ise, periferik sinir lezyonundan
sonra olusmaktadir. KBAS-1'de tetikleyici faktérden daha
siddetli tutulum gozlenmektedir. Eriskinlerde daha sik gorilen
KBAS ilk kez 1970 yilinda ¢ocukta tanimlanmistir. KBAS-1'in
cocukta gorllme insidansi 10 yasin altinda 100000°de 2 olarak
raporlanmistir (1,2). Cocuklarda, eriskinlerden daha iyi seyirlidir
(3). Bu yazida kalkaneus kingini takiben KBAS-1 gelisen 9
yasindaki erkek hasta gtincel literatlr esliginde sunulmustur.

Olgu Sunumu

Dokuz yasindaki erkek hasta sol ayakta siddetli agri, sislik,
kizariklik, hassasiyet, hareket kisithhidi, yurlyememe sikayeti
ile poliklinigimize basvurdu. U¢ ay 6nce patenle kayma
sonrasi kalkaneus kingi gelistigi, ertesi gin ortopedi klinigince
opere edildigi, sag alt ekstremiteye 45 giin kisa bacak algisi
uygulandiktan sonra cikarildigi ve 60 gin sol ayagina agirlik
verilmemesi dnerisinde bulunuldugu 6grenildi. Alci cikarildiktan
sonra sislik, agri, ylrlyememe sikayetinin giderek arttigi ve
tekerlekli sandalye ile ambule oldugu hasta tarafindan ifade
edildi. Hastanin 6zge¢misinde ¢zellik yoktu. Lokomotor sistem
muayenesinde sol ayak &demli, sis, palpasyonla hassas idi. Sol
ayak bilegi dorsal ve plantar fleksiyonu ileri dizeyde limitli ve
agnili idi; ambulasyon tekerlekli sandalye ile saglanabiliyordu.
Vitamin D 20 ng/mL olarak olclldi. Biyokimyasal analiz ve
akut faz reaktanlari normal sinirlardaydi. Hastada bu muayene
bulgular ile KBAS-1 distnuldi ve radyolojik degerlendirme
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ile 6n tanimiz dogrulandi (Resim 1, 2). Kemik dansitometrisi
yaptiriimadi. Uzamis immobilizasyon ve sol alt ekstremitede ki
sislik nedeniyle renkli Doppler ultrasonografi yaptirildi, sonug
normal olarak raporlandi. Hastaya medikal tedavi olarak 3 ay
stre ile glinlik 500 mg C vitamini, 600 mg kalsiyum D3 +400
IU vitamini baslandi. Ayrica, hasta fizik tedavi programina alindi.
Hastaya fizik tedavi yontemleri olarak 15 dakika whirlpool,
20 dakika transkutandz elektrik sinir stimulasyonu (TENS) ve
kontrast banyo ve eklem hareket acikhigini ve kas gucini
artirmaya yonelik egzersiz programi 15 gin sure ile onerildi.
Hastanin U¢ hafta sonraki kontroliinde bir adet kanedyenle
ambule olabildigi, ayaktaki 6demin azaldigi gézlendi. Ug
ay sonraki kontrollinde ise hasta badimsiz olarak ambule
olabiliyordu ve eklem hareketleri agik ve agrisiz idi.

Tartisma

KBAS ilk kez cocuk olguda 1970 vyilinda tanimlanmistir.
Cocuk popllasyonunda (18 yas alt) KBAS tip-1 kizlarda daha
cok gorilmektedir. Olgularin %85'i kizdir. Cinsiyet farkinin
Ostrojenin agr yanitlarini etkilemesine baglanmaktadir. KBAS
tanisi ortalama 12 vyas civarina konulur. Bes yasin altinda
nadirdir. Cocuklarda alt ekstremite Ust ekstremiteye gdre daha

Krsehr Aheevran Unv. Ef

Resim 1. Olguya ait ayak X-ray: Diffliz osteopeni

cok etkilenmekte ve en sik ayak tutulmaktadir. Alt ekstremite
tutulumu %76 olarak bildirilmistir. Cocuk olgularin %15'inde
sekonder bodlge tutulumu mevcuttur, bunun ise %10°u
kontralateral. Eriskinlerde ise Ust ekstremite tutulumu iki kat
fazladir. Bu durum cocuklarda alt ekstremite yaralanmalarinin
daha fazla olmasindan kaynaklanmaktadir. KBAS, cocukta en sik
ayakta ve sol tarafta gortldigu bildirilmistir (4). KBAS ile ilgili en
geng olgu 274 yasta raporlanmistir (5). Burada sunulan olgu, sol
ayakta KBAS-1 gelisen 9 yasinda bir erkek cocuktu. KBAS, kemik
fraktlrleri, cerrahiyi takiben, kontlizyon, zorlama ve burkulma
gibi durumlar sonrasinda distal ekstremitede gorllmektedir.
Kardiyak nedenler, spinal kord yaralanmasi, serebrovaskdiler
hastaliklar sonrasi KBAS nadiren ortaya ¢ikmaktadir (6). Bununla
birlikte; Low ve ark. (7) tarafindan cocuk olgularin yarisinda
travma bildiriimedigini yayinlamislardir. Cocuklarda anksiyete
bozuklugu, uyum sorunlari, posttravmatik stres bozuklugu gibi
psikolojik faktdrler KBAS nedenleri arasinda gosteriimektedir.
Ayrica, Minchausen sendromu, kizamikcik asisi ve migren
KBAS etiyolojisinde suglanmaktadir (6,8). Bizim olgumuzda
KBAS'nin tetikleyen travma 6ykUsi mevcuttu, psikolojik faktorler
bulunmuyordu. KBAS ile ailesel olgular bildirilmistir. Spesifik bir
gen belirlenememesine ragmen insan lékosit antijenleri (HLA)
allelleri ile iliski olabilecedi yayinlanmistir (6). Higashimoto ve
ark. (9) mitokondriyal DNA sekans varyantlarinin, KBAS-1 ve
diger disotonomik durumlara yatkinlik olusturdugunu &ne
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Resim 2. Olguya ait ayak X-ray: Benekli Osteopeni



102 Sas ve ark.

Cocukta Kompleks Bolgesel Agri Sendromu

Turk J Osteoporos
2018;24:100-3

stirmuslerdir. Bizim olgumuzda ailesel yatkinlik tespit edilmedi.
Allodini, hiperaljezi, trofik degisiklikler, otonom sinir sistemi
bozukluklari, sudomotor bozukluklar KBAS'ninde sik gdrilen
bulgulardir. Ayrica, cocuklarda eriskinlere benzer olarak hareket
bozukluklari ve distoni KBAS'ninde 1/3 oraninda gorilmektedir.
Olgumuzda distoni tespit edilmezken, yirime gugligu
mevcuttu. KBAS tip 1 tanisi klinik olarak Budapeste kriterlerine
gobre konulur (Tablo 1) (10). Goérintileme yontemleri de tani
dogrulamak igin kullaniimaktadir. Radyolojik yontemler olarak
direkt grafi, manyetik rezonans, elektromiyografi, termografi,
sintigrafi gibi yontemler tercih edilmektedir (5,7). Eriskin
hastalarda direkt grafi ile benekli osteoporozun eslik ettigi yaygin
kemik mineral yogunlugunda (KMY) azalma tespit edilirken,
cocuk olgularin yalnizca %50'sinde bu gorinim tespit edilir
(11). Cocuklarda da KMY degerleri 6lcilmektedir (12). Eriskin
olgularda sintigrafide artmis tutulum beklenirken cocuklarda
azalmis tutulum veya normal gorilebilir (13). Biz olgumuzun
tanisini klinik olarak koyduk, réntgen disinda ilave bir inceleme
yontemine ihtiyac duymadik. Oykiide travma varligi, hiperaljezi
olmasi, vazomotor ve sudomotor degisikliklerin olmasi, trofik
degisiklikler ile réntgende benekli osteopeni gdrilmesi KBAS
tanisini koydurmustur.

KBAS'nin ayiric tanisi selllit, fasiit, miyozit, septik artrit,
osteomiyelit, fraktlr, neoplazm, derin ven trombozu ve
enflamatuvar hastaliklarla yapilmaldir (5,7). Hastanin
laboratuvar bulgularinda akut faz reaktanlarinin normal olmasi,
cekilen grafide kirik bulgusunun olmamasi ve yapilan renkli
Doppler ultrasonda tromboz bulgusunun olmamasi ile hastaya
KBAS tanisi konulmustur. Tim kronik agri sendromlarinda
oldugu gibi KBAS-1'in tedavisine multidisipliner yaklasiimalidir.
Fizyoterapi uygulamalari, mesleki terapi, psikoterapi, analjezikler
gibi noninvaziv tedaviler uygulanmaktadir. Fizyoterapide amag

Tablo 1. Budapeste tani kriterleri

Kriter 1 Baglatan herhangi bir olayla orantisiz olan, devam eden agri

Asagidaki 4 grup semptomun =3 grubundan =1 tane semptom
varligi

duyu: Hiperestezi ve/veya allodini

vazomotor: Sicaklik asimetrisi ve/veya deri renk degisikligi ve/

i veya deri renk asimetrisi

Kriter 2 N m S
sudomotor/6dem: Odem ve/veya terleme degisiklikleri ve/veya
terleme asimetrisi

motor/trofik: Azalmis EHA ve/veya motor disfonksiyon
(gigstizliik, tremor, distoni) ve/veya trofik degisiklikler (tly,
tirnak, deri)

Asagidaki kategorilerden 2 veya daha fazlasindan =1 tane
bulgunun degerlendirme aninda tespit edilmesi

Duyu (Pinprick ile) hiperaljezi ve/veya (ylzeyel dokunma ve/veya
derin somatik basing ve/veya eklem hareketi ile ortaya ¢ikan)
allodini tespiti

e E vazomotor: >1 derece sicaklik asimetrisi ve/veya deri renk
degisikligi ve/veya asimetri tespiti

sudomotor/6dem: Odem ve/veya terleme degisiklikleri ve/veya
terleme asimetrisi tespiti

motor/trofik: Azalmis EHA ve/veya motor disfonksiyon (kas
gucl kaybi, tremor, distoni) ve/veya trofik degisiklikler (tty,
tirnak, deri) tespit edilmesi

EHA: Eklem hareket agikligi

etkilenen ekstremitenin hareket acikhigini artirmak, kas gucu ile
kavrama yetenegdini artirmak ve mobilizasyonu saglamaktadir.
Medikal olarak; parasetamol, non-steroidal anti-enflamatuvar
ilaclar  (NSAII), antidepresanlar, antikonviilzan, topikal
analjeziklerin ¢ocuklarda sinirli sayida olguda yararli olduguna
dair veri bulunmaktadir (5,7). Gabapentin kullaniminin yararl
olduguna dair iki olgu sunumu vyapilmistir. Akupunktur,
transkraniyal manyetik stimilasyon uygulamalarinin faydali
oldugu raporlanmistir. Lokal guanetidin uygulamasinin yararli
oldugu vyayinlanmistir. Kortikosteroid kullaniminin  ¢cocukta
etkisiz, C vitamininin etkisinin ise belirsiz oldugu bildirilmistir
(14,15). Fizik tedavide sicak, soguk, kontrast banyo, elektrik
stimilasyonu, masaj, hidroterapi, whirlpool ve egzersiz
uygulanmaktadir. Direncli olgularda girisimsel yontemlerden
faydalanilmaktadir. Epidural blok, sempatik blok, intravendz
ketamin siddetli olgularda tercih edilmektedir (14-17).
Olgumuzun tedavisinde NSAIi, C vitamini, kontrast banyo,
whirlpool, TENS, egzersiz uyguladik. Gabapentin kullanmadik.
Burada sunulan olgunun tedavisi fizik tedavi yéntemlerine yanit
vermis, girisimsel islemlere gerek duyulmamistir.

Sonug olarak; cocuklarda KBAS olgularinin cogu tip-1'dir
ve yaralanmayi takiben olusur. Baglatici olayla orantisiz agri
durumunda KBAS dustndlmelidir. Her yasta gorilebilen KBAS,
cocuklarda daha iyi seyirlidir. Klinisyenlerin KBAS farkindaliginin
artmasi ile erken tedavi mimkun olacaktir.
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Kronik Hemodiyaliz Hastasinda Bilateral Quadriceps ve Eslik Eden
Unilateral Triceps Tendon Ruptiiru

Bilateral Quadriceps and Concomitant Unilateral Triceps Tendon Rupture in a Chronic
Hemodlalysis Patient

@ Nese Giirel Kandemir, ® Emine Aydin*, ® Seniz Akcay Yalbuzdag, ® ilker Sengiil*, ® Ahmet Kurtulmus**,
@ Taciser Kaya, ® Altinay Goksel Karatepe
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Spontan bilateral quadriceps rlptlrd, sistemik hastaliklarda nadiren gorilebilmektedir. Tendon riptirlerininde altta yatan mekanizma
net olarak anlasilamamakla birlikte, p2-amiloidoz, kronik asidoz, bozulmus kollajen metabolizmasi, Gremik toksinlerin birikimi ve sekonder
hiperparatiroidizm sorumlu tutulmaktadir. Bilateral spontan quadriceps rliptiri olan hastalar postoperatif rehabilitasyon programiyla anlamii
fonksiyonel gelisme gdsterebilmektedirler. Bu makalede, hemodiyaliz programinda olan, spontan bilateral quadriceps ve unilateral triceps
rliptlrd gelisen bir hastayl sunmayi ve literatir esliginde tartismayr amagladik.

Anahtar kelimeler: Quadriceps riptdrd, triceps riptird, hemodiyaliz

Abstract

Spontaneous bilateral quadriceps rupture is rarely seen in systemic diseases. Although the underlying mechanism in tendon rupture is
not clearly understood, p2-amyloidosis, chronic acidosis, impaired collagen metabolism, accumulation of uremic toxins and secondary
hyperparathyroidism are held to be responsible. The patients with bilateral spontaneous quadriceps rupture can be able to achieve significant
functional improvement with the postoperative rehabilitation program. In this article, we aimed to present a patient with hemodialysis who
developed spontaneous bilateral quadriceps and unilateral triceps rupture and discuss in company with the literature.

Keywords: Quadriceps rupture, triceps rupture, hemodialysis

sonrasinda uygulanan rehabilitasyon programinin fonksiyonel
sonuclarini bildiren calisma sayisi oldukga azdir. Biz, bu sunumda
hemodiyaliz programinda olan bilateral quadriceps tendon
rlptlrtd nedeniyle opere olmus ve klinigimizde yatmaktayken
triceps tendon rlptirt saptadigimiz bir olguyu tartistik. Ayrica
hastanin rehabilitasyon programi ve sonrasindaki fonksiyonel
durumunu bildirmeyi hedefledik.

Giris

Spontan quadriceps tendon riptlrl oncelikle gut, romatoid
artrit, kronik renal yetmezlik, vaskadlitler, sifiliz, hiperparatiroidizm,
tuberkdloz gibi predispozan hastaligi olanlarda gorldr (1-4). Es
zamanli bilateral quadriceps tendon rlptlri nadir goérilmekle
birlikte; eslik eden triceps tendon riptlrd gérilme olasiligr daha
da dUsUktur. Bu hastalarin tanisi genellikle gecikmektedir (5,6).
ilk quadriceps tendon riiptiirii olgusu, 1949 yilinda Steiner ve

Palmer (7) tarafindan rapor edilmistir. Kronik renal yetmezlikli Olgu Sunumu

olgularda, hiperparatiroidizm tendon riiptirinin patogenezinde
onemlidir. Literatlrde hemodiyaliz programindaki kronik renal
yetmezligi olan hastalarda bilateral quadriceps, triceps ripturi
bildiren olgu raporlari mevcuttur. Ancak, es zamanl bilateral
quadriceps ve triceps tendon rlptirl bildiren sadece iki
yayin mevcuttur (5,6). Ayrica, spontan tendon riptlr tamiri

Kirk yedi yasinda erkek hasta poliklinigimize yirimede
glicliik sikayetiyle basvurdu. Ozgecmisinde, yedi hafta énce
merdivenden inerken gelisen ani diz agrisi, takiben disme ile
acil servise basvurusu mevcuttu. Fizik muayenesinde bilateral
diz ekleminde efflizyon, ekstansiyon kisitlligi saptanan hastanin,
direk grafisinde bilateral quadriceps tendonda kalsifikasyon
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ve patellanin inferiora yer degisimi saptanmisti (Resim 1). Alt
ekstremite manyetik rezonans gorintileme (MRG) ile bilateral
quadriceps rlptdrd tanisi konarak (Resim 2); hastaya her iki dize
longitudinal kesiyle kopuk tendon uglar debride edilip patella
Gst ucuna tenodez yapiimisti (Resim 3). Postoperatif 6 hafta
boyunca bilateral diz eklemi, 0 °C ekstansiyonda, diz ortezinde
takip edilmistir.

Kronik renal yetmezlik nedeniyle 10 yildir hemodiyaliz

programinda olan hastanin klinigimizdeki ilk fizik muayenesinde,

Resim 1. Bilateral lateral diz radyografisinde patellanin inferiora yer degisimi ve
quadriceps tendonunda kalsifikasyon

Resim 2. Manyetik rezonans gérintllemede T2 agirlikli gorintlerde bilateral
quadriceps tendonunda tam kat yirtik, quadriceps kasinda retraksiyon ve patella
tendonunda sinyal artisi

7
.A

Resim 3. intraoperatif quadriceps tendon riiptiirii gérinimi

sag diz fleksiyonu (aktif/pasif) 40 °C/45 °C, sol diz fleksiyonu
(aktif/pasif) 40 °C/50 °C idi. Bir ¢ift kanedyen ve bir kisinin
destegiyle ambuleydi. Sag triceps derin tendon refleksi alinamadi
ve dirsek ekstansiyonu 4/5 olarak degerlendirildi. Diger kas
iskelet sistem muayenesi olagandi. Sag dirsek grafisinde,
triceps tendon bolgesiyle uyumlu alanda yumusak dokuda
kalsifikasyonlar saptandi (Resim 4).

Ultrasonografi (USG) ve MRG, triceps tendonunda parsiyel
rUptdr ile uyumlu olarak raporlandi. Laboratuvar analizi sonuglari
Tablo 1'de ¢zetlenmistir.

Rehabilitasyon programina alinan hastaya patellar mobilizasyon,
eklem hareket acikligi ve topuk kaydirma egzersizleri, takip
eden haftalarda mini squat, bacak press, istasyon bisikleti,
gastrocnemius-soleus germe, kapali kinetik zincir egzersizleri,
denge ve proprioseptif egzersizler uygulandi. Sag triceps tendon
rlptlrl nedeniyle ortopedi ve travmatoloji klinigi ile konstlte
edildi ve konservatif tedavi Onerildi. Tedaviye dirsek ekstansér
kas gruplarina izometrik, omuz kusagi gl¢lendirme egzersizleri
ve eklem hareket acklg egzersizleri eklendi. Uc haftalik
rehabilitasyon programi sonunda hastanin sag diz fleksiyonu
(aktif/pasif) 105 °C/110 °C, sol diz fleksiyonu 100 °C/105 °C idi.

Tablo 1. Laboratuvar sonuglari ve normal deger araliklar

Laboratuvar verileri Hasta degerleri Normal degerler
Parathormon (pg/mL) 2087,9 (15-88)

Serum kalsiyum (mg/dL) 8,9 (8,8-10,6)
Alkalen fosfataz (U/L) 323 (30-120)
B2-mikroglobulin (ng/mL) 2939 (604-2286)

.

Resim 4. Sag dirsek direk grafisinde triceps tendon bolgesinde yumusak doku
kalsifikasyonu
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Hasta asistif cihaz olmaksizin bagimsiz ambuleydi. Postoperatif
6. ay kontrollinde bilateral diz eklem hareket acikligi tam ve
bagimsiz ambuleydi. Kalca ve kol glglendirme egzersizleri,
proprioseptif egzersizleri ve denge-koordinasyon egitimi verildi.

Tartisma

Kronik renal yetmezlikte gorilen kas iskelet sistemi problemleri
arasinda, kronik renal hastalik mineral ve kemik bozukluklari,
amiloidoz, hemodiyalizle iliskili eroziv osteoartropati, destriktif
spondiloartropati, yumusak doku-vaskiler kalsifikasyonlar,
kondrokalsinozis, osteonekroz ve spontan tendon rlpturleri yer
almaktadir. Tendon rlpturleri en sik asil, quadriceps ve rotator
manson tendonlarinda saptanmaktadir (8). Murphy ve McPhee
(9), 39 yasindaki bir erkek olguda, quadriceps, patella ve triceps
tendonlarinin es zamanl ve spontan rlptlrinG bildirmistir.
Tendon riptdrleri cogunlukla erkeklerde ve siklikla 4. dekattan
Once gorulir (4). Kronik bdbrek yetmezligi ile hemodiyaliz
tedavisinin de rlptur riskini arttirdidi bilinmektedir (6). Bilateral
quadriseps tendon riptdrine eslik eden triceps tendon riptdri
goriilme olasiligi oldukca nadir olmakla birlikte her iki durumda
da etiyolojide kronik metabolik hastaliklar rol oynamaktadir.
Tendon ruptdrlerinin altinda yatan patofizyolojik mekanizma
halen iyi anlagilamamistir. Kronik renal yetmezligi olan hastalarda
tendon riptlrd mekanizmasinda B 2-amiloidoz, kronik asidoz,
bozulmus kollajen metabolizmasi, Gremik toksinlerin  birikimi
ve sekonder hiperparatiroidizm rol oynamaktadir. Kronik renal
yetmezlikte spontan tendon riptulrlerinden, kronik asidoz ve
tendonda biriken amilod depozitlerinin kemik tendon birlesim
bolgelerinde zayifliga neden olmasi ve hiperparatiroidizmin
osteoklastik aktiviteyi arttirmasi sorumlu tutulmaktadir (10).
Hiperparatiroidizm, kemik korteksinin zayiflamasina katkida
bulunan subtendinous bélgelerde osteoklast aktivitesini uyarir.
Tekrarlayan kicuk avdlsiyon kiriklari, minér travmalarla tendon
rUpturlerine neden olur. Quadriceps tendon riuptdrd, genellikle
dizin semifleksiyonu sirasinda veya diisme sirasinda stabilizasyonu
saglamak igin quadriceps kasinin eksantrik kontraksiyonuyla
tendona asin yik binmesi sonucu gelismektedir (11). Kronik
bobrek yetmezligi, amiloidoz gibi diyaliz streciyle ilgili bircok
komplikasyona neden olabilir. Normalde bdbrek tarafindan
metabolize edilen bu molekdl, kronik hemodiyaliz hastalarinda
ylUksek oranlarda kemik ve tendon gibi spesifik yapilarda
birikerek bu yapilarin esnekliginin azalmasina neden olur ve
spontan rUptire egilimi artinr (12,13). Bizim olgumuzda ise
2-mikroglobulin dizeyi yiksek saptanmasina karsin patolojik
inceleme yapilmamistir. Etiyolojide kronik bdbrek yetmezligi
rol oynadigi icin buna sekonder hiperparatiroidi, kronik asidoz,
Uremik toksinlerin birikiminin tendonlarda dejenerasyona yol
aglp riptlre zemin hazirladigi distinilmektedir.

Alt ekstremite tendon rUptirleri, ambulasyon esnasinda artan
mekanik strese bagl olarak Ust ekstremite tendonlarinin
rUptdrtine yol agabilir. Bu nedenle, bu hastalarda 6ncelikle disme
dnleyici stratejiler dikkate alinmalidir. Oncelikle amag erken tani
ve cerrahi onarim olmalidir ve cerrahi onariminin ardindan erken
pasif mobilizasyon seklinde baslamalidir. Tendon riptlrinin

tanisinda ilk olarak kullanim kolayligi ve avantajlarindan dolayi
USG kullanilabilir. MR en duyarli ve spesifik yontem olup
rUptirleri diger yumusak doku bozukluklarindan ayirir (5).
Nitekim bu olguda da ek olarak saptanan triceps tendon riptur
sliphesi USG ve MRG ile dogrulandi.

Postoperatif; 7. haftada klinigimize aci ayarli dizlik ve cift
kanedyen ile basvuran hasta rehabilitasyon programini takiben
hastanin eklem hareket acikliginda ve ambulasyonunda anlamli
iyilesme kaydedildi.

Sonug olarak, nadir gorilen birden fazla tendon riptlrd kronik
bobrek yetmezligi olan ve hemodiyaliz tedavisi alan hastalarda
akilda tutulmali ve bu hastalarin disme riski icin &nlemler
alinmalidir. Ayrica spontan tendon riptlrl gelisen olgularda
diger tendon rlptirlerinin de eslik edebilecegi gdz 6nlinde
bulundurulmali ve kas iskelet sistemi muayenesi kapsamli
bir sekilde degerlendiriimelidir. Dusmeyi o6nleyici stratejiler
rehabilitasyon programinin  6nemli bir parcasi olmalidir.
Postoperatif donemde yapilan rehabilitasyon programi
fonksiyonel agidan anlamli gelismeyle sonuclanmaktadir.
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Gebelige Bagl Gelisen Bilateral Femur Basi Avasktuler Nekrozu: Bir
Olgu Sunumu ve Literatirin Gozden Gegirilmesi

Bilateral Avascular Necrosis of Femoral Heads Associated with Pregnancy: A Case
Report and Review of Literature

@ Servet igrek, ® Tolga Onay, ® Emir Kiitiik

Marmara Universitesi Pendik EGitim ve Arastirma Hastanesi, Ortopedi ve Travmatoloji Klinigi, istanbul, Tdirkiye

Avaskdler nekroz (AVN) etkilenen kemigin normal kan akiminin bozulmasi sonrasi kemik iligi hticreleri ve osteositlerin 6limuyle sonuclanan
stirectir. Femur basi AVN ilerleyici bir hastaliktir. Genellikle hayatin dérdiinci dekadindan besinci dekadina kadar yaygin olarak gérdlebilmektedir.
Eger erken donemde tani konulup tedavi edilmez ise kalca ekleminde total harabiyete sebep olabilmektedir. ABD'de yilda 20.000 yeni olgunun
teshis edildigi tahmin edilmektedir. Yaygin sebepleri arasinda alkol tlketimi, gut, Caisson hastali§i, Gaucher hastaligi renal osteodistrofi,
hiperkoagulabilite yaratan tim durumlar, orak hiicreli anemi, sistemik steroid kullanimi ve travma gelmektedir. Hamilelik sirasinda ya da hemen
sonrasinda meydana gelen kalca AVN'si oldukga nadir bir durum olup ginimize kadar literatlrde sinirli sayida olgu bildirilmistir. Bu yazida
gebeliginin son trimesterinde bilateral kalcasinda AVN'nin gelisen 24 yasinda bir kadin hasta sunulmustur.

Anahtar kelimeler: Avaskiler nekroz, femur basi, gebelik

Abstract

Avascular necrosis (AVN) is a pathological process that results in death of bone marrow cells and osteocytes after the disturbance of normal
blood flow of the affected bone. AVN of the femoral head is a progressive disease that generally seen in the fourth through fifth decades
of life. If it is not diagnosed and treated in the early period, it can lead to complete deterioration in the hip joint. It is estimated that 20.000
new cases have been diagnosed in the USA each year. The list of common causes for AVN includes alcohol consumption, gout, Caisson
disease, Gaucher disease, renal osteodystrophy, hypercoagulable states, sickle cell anemia, systemic steroid use, and trauma. Hip AVN that
occurs during or immediately after pregnancy is a quite rare condition and a limited number of cases have been reported in the literature until
present time. Little is known about pregnancy as an etiological factor for femoral head AVN with a few cases in the literature. In this study, a
24-year-old female patient who developed AVN in her bilateral femoral head at the last trimester of pregnancy is presented.

Keywords: Avasculer necrosis, femoral head, pregnancy

Giris sistemik steroid kullanimi ve travma 6n plana ¢cikmaktadir. Siklikla
osteonekroza yol acan herhangi bir sebep bulunamamakta ve
idiyopatik osteonekroz olarak degerlendiriimektedir. Hamilelik
sirasinda veya hemen sonrasinda gelisen kalca osteonekrozu
olduk¢a nadir goérilen bir durum olup ik kez Pfeifer (3)
tarafindan 1957'de rapor edilmistir. Literatlirde sinirli sayida
olgu bildirilmis olup osteonekroza yol acan etiyolojik sebep
olarak hamilelik hakkinda bilgi sinirlidir. Yazida gebelik sonrasi
gelisen femur basi AVN olgusu sunulmaktadir.

Avaskuler nekroz (AVN), osteonekroz, iskemik nekroz veya
aseptik nekroz olarak da adlandirilabilir. Etkilenen kemigin
normal kan akiminin bozulmasi sonrasi kemik iligi hicreleri ve
osteositlerin 6limuyle sonuglanabilen bir strectir (1). Femur basi
AVN'si progresif bir hastalik olup hayatin dérdiinci dekadindan
besinci dekadina kadar yaygin olarak gorilebilmektedir.
Eder erken donemde tani konulup tedavi edilmez ise kalca
ekleminde dejenerasyona sebep olabilmektedir. ABD'de yilda
20000 yeni olgunun teshis edildigi tahmin edilmekte olup

Lo L | num
yapilan total kalca artroplastilerinin %18‘inin osteonekroz Olgu Sunumu

sebebiyle yapildigi bildirilmistir (2). Etiyolojisinde alkol tiketimi, Bilinen herhangi bir hastaligi bulunmayan 24 vyasinda ev
gut, Caisson hastaligi, Gaucher hastaligi, renal osteodistrofi, hanimi Temmuz 2015'te (22 yasinda iken) normal yollardan
hiperkoaglabilite yaratan tim durumlar, orak hiicreli anemi, miyadinda dogum yapmistir (G1 P1 AQ). Hasta ortopedi
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poliklinigine dogum sonrasi dordinci ayinda sag kasiktan
uyluga dogru yayilan agr sikayetiyle basvurdu. Anamnez de
agrilarinin hamileliginin Gglincl trimesterinde basladigi, fakat
hastanin  durumunu &nemsemeyerek doktora basvurmadigi
ogrenilmistir. Tarafimiza basvurdugunda hastanin agrilarinin 7
aydir artarak devam ettigi anlasiimistir. Agrinin karakteri aralikli
olup sag kasiktan sad uyluga dogru yayllmaktaydi. Agrilarinin
arttig donemlerde koltuk degnegi kullanmak zorunda kaldigini,
agn kesiciler ile sikayetlerinin gegmedigini ve bu dénemlerde
sag kalca hareketinin agr sebebiyle kisitlandigini belirtmistir.
Hastanin fizik muayenesinde antaljik ylrtyUsu oldugu gorilda.
Femoral abduction eksternal rotasyon (FABER) testi agrili
olarak saptandi. Hastanin radyolojik incelemesinde o dénem
cekilen pelvis grafisinde her iki femur basinda dizlesme
ve dizensizlik oldugu gorilmastir (Sekil 1). Bunun Uzerine
cekilen pelvis manyetik rezonans gorlntileme (MRG) T1 ve T2
kesitlerinde her iki femur basinda belirgin kollaps, diizensizlik ve
dansite farkliliklari saptanmistir (Sekil 2a, b). Hastanin mevcut
radyolojik degerlendirilmeleri femur basi AVN ile uyumlu olarak
saptanmistir.

Hastanin  ¢ocuklugunda

bilinen  bir kalca problemi

bulunmamaktadir. Hastanin vicut kitle indeksi 25 kg/m?
olarak ¢lclldi. Hasta gebelik dncesinde oral kontraseptif
kullanmamistir. Gebelik sirasinda yapilan tetkiklerinde hastaya
hipotiroidizm teshisi konulmus olup endokrinoloji kontroliinde

Sekil 1. Yirmi iki yas kadin hastanin dogum sonrasi grafide 4. Ayindaki Her iki femur
basinda diizensizligi gdsteren pelvis AP grafisi

Sekil 2a, b. Hastanin dogum sonrasi 4. ay manyetik rezonans gorintilemesinde
her iki koksofemoral eklemi olusturan femur baslarinin sferisitesinde bozulma,
subkondral milimetrik kollaps alanlarina ait sinyal degisiklikleri ile femur basi ve
boynunu icerisine alir tarzda kemik 6demine ait artmis sinyal gériilmektedir. Her
iki asetabuler tavanda, sagda daha belirgin olmak Uzere subkondral sklerotik
degisiklikler ve duizensizlikler gérilmektedir. T1 (a) ve T2 (b) kesitlerde her iki tarafta
karakteristik double line bulgusu gorilmektedir

levotiroksin kullanmaya baslamistir. Ayirici tanisinda ek baska bir
ilag kullanim &ykisul veya ek hastaligi olmayan hasta orak hticreli
anemi, lupus, renal hastalik, gut, Gaucher hastaligi, Caisson
hastaligi veya hiperkoagdlabilite yaratacak hastaliklar agisindan
taranmis olup kalcasinda AVN'ye yol agabilecek bir ek etiyolojik
faktore rastlanmamistir. Yapilan kemik mineral yogunlugu
6lciml de normal olarak degerlendirilmistir osteoporoz lehine
bir bulguya saptanmamistir.

Hastaya gebelige bagl bilateral femur basi AVN tanisi konarak
konservatif tedavi baslanmistir. Hastaya aktivite modifikasyonu
onerilmis, agirlik kisitlamasi yapilmis ve oral analjezik tedavisi
baslanarak takibe alinmistir. Fakat hasta takipler sirasinda
agrilarin azalmasi ve sosyal sebeplerle kontrollerini ihmal
etmistir. Ocak 2018'de hasta tekrar sag kalca agrilarinin
artmasl nedeniyle tarafimiza basvurmustur. Anamnezde yeni
bir travma, ilag¢ kullanim 6ykisu ya da gebelik saptanmamistir.
Hasta dogum sonrasi 1 yil levotiroksin kullanmaya devam etmis,
sonrasinda ilaci kendiliginden biraktigini ifade etmistir. Cekilen
pelvis grafisinde her iki kalcada da osteonekroz ve buna bagl
artrozun ilk cekilen grafilerine gore ilerledigi saptandi (Sekil
3). T1 ve T2 MRG kesitlerinde her iki kalcada osteonekroz
bulgulari devam etmekte olup her iki femur basinda kollaps ve
duzensizlikler tespit edildi (Sekil 4a, b). Hastaya tekrar kemik
mineral yogunlugu 6lcimi yapilmis ve osteoporoz lehine bulgu
saptanmamistir.

Bu olgu sunumu yazisinda beyan edilen hastanin sézli ve yazil
onami alinmistir.

’1‘-?

Sekil 3. Dogum sonrasi 31. ay pelvis anteroposterior grafisinde her iki koksofemoral
eklemde daralma belirgin osteofit olusumu ve femur basi sferisitesinin bozulmasiyla
karakterize artroz bulgulari mevcut. Hastanin radyolojik bulgularinin ilk basvuru
anindaki grafisine gore progrese oldugu net bir sekilde gorilmektedir

Sekil 4a, b. Hastanin dogum sonrasi 31. ay manyetik rezonans gorintilemesinde
avaskller nekroz bulgularinin devam ettigi gorulmektedir
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Gebeligin sonlarinda ve dogum sonrasinda kalca agrisinin
cesitli sebepleri olabilmektedir. Bunlarin basinda uterusun
postirtndeki degisiklikler, hamilelik sirasinda agirlik artisi, round
ligament kaynakli agrilar veya siyatik sinire uterus tarafindan
yaplilan basi (siyatalji sendromu) gelmektedir (4). Bitln bunlar
bel, kalca veya uyluga yayilan agriya sebep olabilirler.

Ayirici tanida gebelikte goérilen kalcanin gecici osteoporozu
mutlaka akilda tutulmali ve femur basi AVN'sinden ayrilmalidir.
Hamileligin son aylarinda fetls iskeletinin hizli mineralizasyonu
annede kemik kaybina sebep olarak gebeligin gecici
osteoporozuna yol acabilir. Gecici osteoporoz etiyolojisi net
olmamakla birlikte, kendini sinirlayan bir rahatsizlik olup dogumu
takiben aylar icerisinde hastaliga ait klinik ve radyolojik bulgular
normale doner. Kesin tanisi MRG ile konur. Kalcanin gegici
osteoporozunda tutulum genellikle femurun proksimaline (bas-
boyun, bazen intertrokanterik bolge) homojen bicimde yayilir.
Hamileligin gegici osteoporozunun tedavisi agirlik kisitlama,
fizik tedavi ve analjeziktir (5). Femur basi osteonekroz ve
osteoporozunun erken dénem taninmasinda ve birbirinden
ayrilmasinda MRG etkili bir gortntileme teknigidir. Bu
nedenle klinisyen gebelik stirecinde veya postpartum dénemde
kalca agrisi olan bir hasta ile karsilasirsa MRG c¢ektirmekte
gecikmemelidir (6).

Gebelik déneminde osteonekroz etiyolojisi halen arastirma
konusu olup, gebelik sirasinda meydana gelen bir takim fizyolojik
degisikliklerin  patogenezde rol oynadigi ileri strilmektedir.
Bunlarin basinda hormonal, mekanik ve koagdlatif degisiklikler
gelmektedir (5-7). Gebeligin 6zellikle son trimesterinde vendz
konjesyon ve hiperkoagulabilite yaygindir. Gebe hastada
osteonekroz daha siklikla sol kalcada gorilmekte olup bu
durum vendz drenajin anatomisiyle agiklanmistir. Sag ana iliak
arterin derininden gegen sol ana iliak venin gelisen fetlsin
agirhgr altinda kalmasiyla bu durum ortaya ¢ikabilmektedir (5-7).
Gebelik esnasindaki endokrinolojik degisiklikler AVN'ye neden
olabilir. Plasenta tarafindan Uretilen &strojen ve progesteron
hormonlari serum kortikosteroid hormonlarini hamile olmayan
bir kadina gére 3 kat arttirarak karacigerdeki lipit metabolizmasini
etkilemesi sonrasinda yag embolisi olusumuna yol acarak AVN
patofizyolojisinde rol oynar (4-8).

Gebelikteki agirlik artisina bagl mekanik stres, blyuyen uterusun
artere veya ekleme direk basisi ya da zor dogum sirasinda
meydana gelen mekanik stres etiyolojik faktorler arasinda
gosterilmektedir. Guncel literatlirde ovilasyon indiksiyonunun
da hiperviskozite ve hiperkoagdlabilite yaratan yan etkileri
olmasi sebebiyle etiyolojide yer aldigi dislndlmektedir (5-9).
ilk gebelikle beraber ortaya cikan kalca AVN'si ikinci ve daha
sonra ki gebeliklerle klinik ve radyolojik olarak siddetlenebilecegi
bildirilmistir. 2006 yilinda yayinlanan bir olgu sunumunda ilk
gebeliginden sonra kalca AVN teshisi konulan bir hastaya
konservatif tedavi karari alinmis fakat ikinci gebeliginden
sonra hastaligin ilerlemesiyle beraber hastaya artroplasti

yapiimasi planlanmistir (10). 1984 yilinda yayinlanan 3 olguluk
bir calismada ise hastalarin tamaminin hamilelik oncesi oral
kontraseptif kullanim oykist mevcut olup tamami hamilelik
oncesi ilaci kullanmayr birakmis olmakla beraber bu ilaglarin
AVN gelisiminde risk faktori olabilecegdi belirtiimistir. Yine ayni
calismada hastalardan iki tanesi konservatif olarak izlenmis
ve sikayetleri gerilemis olmakla beraber bir tanesine core
dekompresyon uygulanmis ve hastanin sikayetleri gerilemistir
(11).

Cozllmesi oldukga zor bir sorun olan femur basi AVN tedavisinde
hedef, mevcut anatomik yapinin korunmasidir. Bu nedenle yas,
genel durum, eslik eden hastaliklar gibi hastaya ait faktorler
kadar, hastaligin evresi ile hastaliktan etkilenmis olan segmentin
yeri ve buyUklGgu gibi diger dnemli parametreleri de g6z 6ntinde
bulundurmak gerekir. Hastaliga erken tani konulabilirse, agirlik
kisitlamasi uygulanmasi yaninda vazodilatatér, antikoagilan ve
lipit dlstrlct ajanlar verilerek konservatif tedavi denenebilir.
Daha ileri evrelerde ise core dekompresyon, vaskularize ve non-
vaskdlarize fibula greftleri ve artroplasti gibi cerrahi secenekler
mevcuttur.

Sonug olarak, gebelige bagll AVN nadirde olsa gebelikteki
kalca agrisinin sebebi olabilir. Ayirici tanisinda kalcanin gegici
osteoporozu ile karisabilmekte olup MRG ile kesin tani
konulabilir. AVN progresif bir hastalik oldugu icin erken tani,
yakin takip ve tedavi 6nemlidir.
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