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AMAC VE KAPSAM

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

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

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

Tirk Osteoporoz Dergisi, Emerging Sources Citation Index (ESCI), DOAJ,
EBSCO Database, Gale/Cengage Learning, CINAHL, Index Copernicus,
Embase, Scopus, Proquest, J-Gate Academic Keys, TUBITAK/ULAKBIM,
Hinari, Oare, Ardi, Goali, Tiirk Medline Ulusal Atif indeksi ve CABI
tarafindan indekslenmektedir.

Acik Erisim Politikasi

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

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

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

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

Faks: +90 212 560 40 79

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

izinler

Baski izinleri icin bagvurular Editor ofisine yapilmalidir.

Editor: Prof. Dr. Yesim Kirazli

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

Faks: +90 212 560 40 79

Web Sayfasi: www.turkosteoporozdergisi.org

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

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

Materyal Sorumluluk Reddi

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

Reklam

Reklam ile ilgili basvurular Yayinevi'ne yapiimalidir.

Yayinevi: Galenos Yayinevi

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

Faks: +90 212 621 99 27

Web Sayfasi: www.galenos.com.tr

E-posta: info@galenos.com.tr




Os

urk

S10]010]{0)A

Dergis|

TURKISH JOURNAL OF OSTEOPOROSIS

AIMS AND SCOPE

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

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

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

Turkish Journal Of Osteoporosis is indexed by the Emerging Sources
Citation Index (ESCI), DOAJ, EBSCO Database, Gale/Cengage Learning,
CINAHL, Index Copernicus, Proquest, J-Gate Academic Keys, TUBITAK/
ULAKBIM, Hinari, Oare, Ardi, Goali, Turkish Medline-National Citation
Index and CABI.

Open Access Policy

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

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

Subscription Issues

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

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

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

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

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

Permissions

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

Editor: Prof. Dr. Yesim Kirazli

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

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

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

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

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

Denial of Responsibility

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

Advertisement

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

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

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

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

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

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

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

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

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

Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar sorumludur.

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

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

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

Genel Kurallar

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

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

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

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

Orijinal Makaleler

1) Baslk Sayfasi (Sayfa 1)

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

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

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

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

2) Ozet (Sayfa 2)

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

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

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

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

Genel Kurallar bolimine uyunuz.

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

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

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

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

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

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

Sonug bashgr altinda calismadan elde edilen sonug vurgulanmalidir.

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

4) Kaynaklar

Kaynaklarin gercekliginden yazarlar sorumludur.

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

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

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

a) Standart makale:

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

b) Kitap:

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

¢) Kitap Bolim:

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

Birden fazla editor varsa: editors.

d) Toplantida sunulan makale:

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

e) Elektronik formatta makale:

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

f) Tez:

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

5) Tablolar-grafikler-sekiller-resimler

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

Ozel Béliimler
1) Derlemeler:

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

2) Olgu Sunumlari:

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

3) Editére Mektuplar:

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

4) Bilimsel Mektuplar:

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

5) Egitim Yazilari:

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

Yazisma
Tim yazismalar dergi editorliglinin asadida bulunan posta veya e-posta adresine yapilabilir.

Adres:

Tiirkiye Osteoporoz Dernegi

Atakdy 4. Kisim 0-121 Bloklari, K: 3, D: 6 Bakirkdy-istanbul, Tiirkiye
Tel.: +90 212 560 40 69 - +90 232 412 39 51 Faks: +90 212 560 40 79
E-posta: yesim kirazli@ege.edu.tr
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Editorden / Editorial

Sevgili Meslektaslarimiz,

Ulkemizi ve dinyay! etkisi altina alan COVID-19 hastali§i nedeniyle tiim saglik personelinin (stiin sorumluluk bilinci ve
buylk ozveriyle ¢alistigi bu zor glinlerin sonuna yaklasmis olmayi génilden diliyoruz. Pandemi stirecinde meslektaslarimizin
akademik faaliyetlere yoénelik cabalarinin devam ederek, dergimize basim icin yayin akisi sirmesinden buytk mutluluk
duyuyoruz.

Bu salgin nedeniyle tim diinyada yapilmasi planlanan bircok bilimsel kongre iptal edilmistir veya yuz ylze yapilan kongrelerin
yerini online kongreler almistir. Osteoporoz, Osteoartrit ve Kas iskelet Sistemi Hastaliklari Diinya Kongresi (WCO-IOF-ESCEQ)
de 26-29 Agustos 2021 tarihlerinde online olarak yapilacaktir.

OSTEO 2021 "Osteoporoz, Osteoartrit ve Kas-iskelet Sistemi Adrilari Kongresi” de 8-10 Ekim 2021 tarihlerinde Tiirkiye
Osteoporoz Dernegi ev sahipliginde ve International Osteoporosis Foundation bilimsel destegi ile dijital platformda
gergeklestirilecektir. Kongrenin iceriginde gerek akademik ¢alisma ve arastirmalarda gerekse giinlik hekimlik uygulamalarinda
Onemli yer tutan; osteoporoz ve osteoartrit yaninda agriya, yasam kalitesinde olumsuz etkilenmelere ve is glici kaybina
neden olan farkli kas iskelet sistemi sorunlarina da kapsamli olarak yer verilmistir. Kongre programi bilimsel ve sosyal agilardan
siz degerli meslektaslarimizin katilim ve katkilari ile zenginlesecektir.

Siz degerli meslektaslarimiza calismalarinizda kolayliklar diler; akademik faaliyetlerde ylz yiize bulusacagimiz giinlerin yakin
olmasi arzusuyla, sevgi ve saygilarimi sunarim.

Edit6r
Prof. Dr. Yesim Kirazl




Derleme / Review 55

DOI: 10.4274/tod.galenos.2021.32549
Turk J Osteoporos 2021;27:55-60

Lateral Epikondilit Enjeksiyonundan Sonra Gecici Radiyal Sinir Felci:
Olgu Bazli Derleme

Transient Radial Nerve Paralysis After a Lateral Epicondylitis Injection: A Case-based Review

® Ugur Ertem, ® Fatma Jale irdesel
Bursa Uludag Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Bursa, Tiirkiye

Lateral epikondilit, cogunlukla tekrarlayan kavrama veya el bilek ekstansiyonundan kaynaklanan, el bilek ekstansor kas ve tendonlarinin
yapisma yeri olan humerus lateral epikondilinin agrili tendinozudur. Lateral epikondilit dirsek yan agrisinin eriskinlerde en sik nedenlerinin
basinda gelmektedir. Hastalarin cogu konservatif tedaviye cevap verirken bazi hastalarda cerrahi tedavi yontemleri kullanilmaktadir. Bu olgu
bazli derlemede klinige dirsek agrisi ile basvuran 68 yasindaki bir erkek hasta Uzerinden konu irdelenecektir. Cesitli konservatif tedavilerden
fayda gérmeyen lateral epikondilit tanili hastaya tedavi olarak sol dirsek lateral epikondil tendon yapisma bélgesine 0,5 cc prilokain hidroklortr
ve 1 cc triamsinolon hekzasetonid enjekte edildi. Enjeksiyondan sonra hastanin 2., 3. ve 4. parmaklarinda diisme meydana geldi. Hastada
radiyal sinir felci duslndldu ve eli uygun sekilde atele alindi. Yetmis iki saat sonra hastanin kas glglerini tekrar degerlendirmek igin yapilan
kontrolde hastanin enjeksiyon sonrasi olusan sikayetlerinin diizeldigi gozlendi. Bu derlemede ¢ok yaygin bir enjeksiyon tipinden sonra
ortaya ¢ikan gegici radiyal sinir felcli bir olgu baglaminda lateral epikondilit tedavi yéntemleri ve enjeksiyon sonrasi goriilen komplikasyonlar
vurgulanmistir.

Anahtar kelimeler: Lateral epikondilit, radiyal sinir, enjeksiyonlar

Abstract

Lateral epicondylitis is a painful tendinosis of the lateral epicondyle of the humerus, which is the attachment site for the wrist extensor
muscles and tendons. It is most commonly caused by repetitive gripping or wrist extension. Moreover, lateral epicondylitis is one of the most
common causes of elbow flank pain in adults. While most patients respond to conservative treatment, surgical treatment is used in some
patients. In this study, we reviewed the case of a 68-year-old man who presented to the clinic with elbow pain. In this patient with lateral
epicondylitis, who had not responded to various conservative treatments, 0.5 cc prilocaine hydrochloride and 1 cc triamcinolone hexacetonide
were injected in the left elbow lateral epicondyle tendon adhesion area. After the injection, the patient’s second, third and fourth fingers
dropped. Further, the patient was diagnosed with radial nerve paralysis, and his hand was properly splinted. After 72 hours, in the follow-up
to reevaluate the patient’s muscle strength, it was observed that the patient’s complaints after the injection resolved. This review focuses on
the treatment methods of lateral epicondylitis and on complications that occur after a lateral epicondyle injection in the context of a case of
transient radial nerve paralysis after a very common type of injection.

Keywords: Lateral epicondylitis, radial nerve, injections

Gil"i§ karakteristik olarak hastalarin yasaminin dérddnci veya besinci
dekatinda gérilmektedir. Bu hastaliktan erkekler ve kadinlar esit
sekilde etkilenir ve semptomlar daha ¢ok dominant taraftaki
kolda gordlir (4). Literatlrde lateral epikondilit icin ¢ok sayida

Lateral epikondilit, ¢ogunlukla tekrarlayan kavrama veya el
bilek ekstansiyonundan kaynaklanan, el bilek ekstansor kas ve
tendonlarinin yapisma yeri olan humerus lateral epikondilinin

adrll tendinozu olarak tanimlanmaktadir (1,2). Lateral dirsek tedavi metodu Gnerilmektedir. Klinik uygulamada genel olarak

agnsinin sik gériilen nedenlerinin basinda gelmektedir. Lateral konservatif tedaviler 6n planda tercih edilmektedir. Konservatif
epikondilit tanisi anamnez ve fizik muayene ile konabilmektedir. tedavi olarak alg-atel ile istirahat, fizik tedavi modaliteleri, viicut
Dirsek lateralinde agri ve ginlik islerin yapilmasi sirasinda guiglik disi sok dalga tedavisi (ESWT), non-steroid anti-enflamatuvar
hastalarin tipik basvuru yakinmalardir (3). Lateral epikondilit ilac (NSAIi) kullanimi ve enjeksiyon tedavisi baslica tedavi
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seceneklerindendir (5). Konservatif tedaviden yarar gérmeyen
hastalarda cerrahi tedavi yontemleri tercih edilmektedir (6).

Lateral Epikondilitte Konservatif Tedavi
Yontemleri

1. Bekle ve Gor

Yeterince fonksiyon kaybr bulunmayan hastalar icin “bekle
ve gor” vyaklasimi mantikli olabilir. Bekle ve gor ydéntemi,
genelde lateral epikondilite bagli olan belirtiler hastanin glnlik
yasaminda kisitlanmalara neden olmuyorsa ve hasta diger
konservatif tedavileri uygulamak istemiyorsa tercih edilmektedir.
Bu yontemde hastalarda, dirsek tendinopatisi ile iliskili belirtiler
6 ay ile 2 yil arasinda devam edebilmektedir (6). Genel olarak
bekle ve gor yontemi, mobilizasyon ve egzersize gére daha az
etkilidir (7).

2. Aktivite Modifikasyonu

Hastalar adrilarini  siddetlendiren aktivitelerden kaginmaya
calismalidir.  Ozellikle lateral epikondil yapisma yerinde
strtinmeye neden olan tekrarlayici hareketler konusunda
hastalar bilgilendirilmeli ve ona gore aktiviteleri modifiye
edilmelidir. Sporcularda hatali mekanigin duzeltilmesi, aktivite
modifikasyonunun bir parcasi olarak uygulanmalidir. Fiziksel
faktorlerin modifiye edilmesi epikondilit riskini azaltabilir ve
hastalik prognozunu iyilestirebilir (8).

3. Breys ve Atel Kullanimi

Tendon orijinine aktarilan kuvvetleri azaltan bir breys ya da atel
kullanimi hastalarin agrilarini rahatlatabilmektedir. Yapilan bir
calismada breysleme, kisa vadede (2-12 hafta) agn sikligi ve
siddetinde dnemli bir azalma saglamistir, ayrica plasebo breys
ile karsilastirildiginda 26. haftada genel dirsek fonksiyonunda
olumlu sonuglar bulunmustur (9).

4. Egzersiz

Lateral epikondiliti olan bircok hastada baslangi¢ tedavisi igin
iyi tasarlanmis fizik tedavi programlari uygulanabilmektedir.
Etkili egzersiz programlari, ihtiyaca gore esneklik egitimi ve
diger modaliteleri birlestiren ayrica eksantrik ve izometrik
glclendirmeyi de iceren egzersiz programlandir (10,11).
Sistematik bir derlemede, kuvvet antrenmaninin lateral
epikondilitte semptomlari azaltabildigi, germe ve kuvvetlendirme
egzersizlerinin de etkilenen tendonun daha iyi ve hizli iyilesmesini
sagladig belirtilmistir (12).

5. Non-steroid Anti-enflamatuvar ila¢ Kullanimi

Bu konuda literatlirde kanitlar az olmasina ragmen, hastalarda
kisa vadeli olarak agriy azaltip fonksiyonel islevi artirdigi
belirtilmektedir (13). Pattanittum ve ark. (14) bir derlemede
lateral epikondilit tedavisinde topikal veya oral NSAii'lerin
yararlari veya zararlari hakkinda kesin sonuglara varmak icin sinirli
kanit oldugunu bildirmislerdir. Bes plasebo kontrolli ¢alismadan
elde edilen veriler, topikal NSAIi'lerin agriy! iyilestirmede faydall
olabilecegini 6ne surse de (4 haftaya kadar), verilerin normal

olmayan dagilimi ve diger metodolojik sorunlar nedeniyle kesin
sonuclara varilamadigi belirtilmistir. Oral NSAIi‘lerin faydalarina
iliskin kanitlar celiskili olmakla birlikte, oral NSAIi kullaniminin
bazi hastalarda gastrointestinal yan etkilere de neden olabildigi
belirtilmistir.

6. Enjeksiyon Tedavisi

Bircok farkli enjeksiyon yontemi [kortikosteroid, botulinum
toksin, proloterapi, kuru igneleme, akupunktur, otolog kan,
trombositten zengin plazma (PRP) vd.] lateral epikondilit
tedavisinde  kullaniimaktadir.  Kortikosteroid  enjeksiyonu
lateral epikondilit tedavisinde major tedavi secenegidir (15).
Yapilan sistematik bir derlemede, lateral epikondilit tedavisinde
kortikosteroid enjeksiyonlarinin kisa vadede etkin olmasina
ragmen, kortikosteroid disindaki enjeksiyonlarin uzun vadede
daha faydali olabildigi belirtiimistir. Bununla birlikte tendinopati
bolgeleri arasindaki etki farkliliklari nedeniyle enjeksiyona yanitin
genellestirilmemesi gerektigi sonucuna varilmistir (16). Boden ve
ark. (17) PRP enjeksiyonunun lateral ve medial epikondilitte agri,
fonksiyon ve yasam kalitesi Uzerine istatistiksel olarak anlamli
iyilesmeler sagladigini saptamiglardir. Baska bir calismada kronik
lateral epikondiliti bulunan hastalarda akupunktur enjeksiyonu
ve kortikosteroid enjeksiyon tedavisinin etkili oldugu saptanmis
ve uzun vadede akupunktur tedavisinin daha etkili oldugu
sonucuna varilmistir (18).

6.1. Lateral Epikondilit Enjeksiyonuna Bagl Komplikasyonlar
Lokal kortikosteroid enjeksiyonlari eger tani dogru konulmus,
kontraendikasyonlara dikkat edilmis ve steril sartlar saglanmigsa
guvenlidir. Yan etkileri enjeksiyon sonrasi agr (%2-5), tendon
rlptlri (%1'den az), benign deri degisiklikleri (%1) ve
enfeksiyondur (%0,1 den az) (19). Bunun disinda enjeksiyon
yerine bagl olarak sinir hasari da olusabilmektedir. ik 48 saate
kadar olan agrida azalma yerine artma kristal fenomenine
baglanir. Kristal fenomeninde, steroid kristallerinin ¢ékmesi ve
kiimelenmesi riski nedeniyle, kortikosteroidlerin lidokainlerle
karistinlmasina karsi cikilir (20). Kirk sekiz saatten sonra
ortaya cikan alevlenme ise genelde bir enfeksiyona isaret eder.
Enjeksiyon bolgesinde pigmentasyon azalmasi veya subkitantz
doku atrofisi fazla dozda veya tekrarlayan dozlarda ortaya
clkmaktadir. Enjeksiyon sonrasi enfeksiyon gelismesi en dnemli
fakat cok nadir gorilen bir komplikasyondur (19). Yapilan bir
meta-analizde, PRP enjeksiyonunun agriyi iyilestirebilecedi ve
komplikasyon riskini azaltabilecedi, buna karsin otolog kan
enjeksiyonunun agriyi, sakatlik puanlarini ve basing agri esigini
iyilestirebilecedi, ancak daha yuksek komplikasyon riskine sahip
oldugu sonucuna varilmistir. Ayrica ayni calismada kortikosteroid
enjeksiyonu ile karsilastirildiginda, otolog kan enjeksiyonu, agri
gorsel analog 6lgeginde, kol omuz ve el engelliliklerinde, Hastayla
ilgili Tenisci Dirsedi Degerlendirme skorunda ve basing agrisinda
daha buylk iyilesmeler saglamis ama goreceli yan etki riski
daha ylksek bulunmustur (21). Park ve ark. (22) kortikosteroid
enjeksiyonlarinin yumusak doku kalsifikasyonu ile anlamli iliskisi
oldugunu saptamislardir ve bu kalsifikasyonun kortikosteroid
enjeksiyonunun iyatrojenik  bir komplikasyonu olabilecedi
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sonucuna varmiglardir. Baska bir calismada, kuru ignelemenin
dustk komplikasyon orani nedeniyle givenli bir yontem oldugu
belirtilmistir (23). Espandar ve ark. (23) bir calismasinda, kronik
lateral epikondilitli hastalarda botulinum toksin enjeksiyonu ve
plasebo enjeksiyonu karsilastirimisti. Bu calismada botulinum
toksin enjeksiyonu grubunda 4. haftada Uginci ve dérdinci
parmaklarin ekstansiyonunda, is yerinde islevselligi engelleyecek
diizeyde glicslzllk olusmus ve bununla birlikte, olusan bu tablo
bir hastada 8. haftada, diger hastalarda 16. haftada diizelmistir
(24). Ayni calismada botulinum enjeksiyonu grubunda bulunan
24 hastanin 10'unda enjeksiyon yerinde agdri, 5'inde enjeksiyon
boélgesinde karincalanma hissi, 8'inde enjeksiyon bdlgesinde
subjektif kas spazmi hissi seklinde yan etkiler gozlenmistir (24).
Diger enjeksiyon tiplerinde de komplikasyonlar kullanilan
materyale gore degismekle birlikte benzerdir. Lateral epikondilit
enjeksiyonu yaparken cevredeki anatomik yapilar g6z Online
alinip uygun yontem ve hazirlikla enjeksiyon yapilmasi, olusacak
komplikasyonlarin dnlenmesi agisindan énemlidir.

7. Viicut Disi Sok Dalga Tedavisi

ESWT'nin lateral epikondil yapisma yerinde enflamasyon
olusturarak iyilesme kaskadini aktive edip, lateral epikondilit
bulunan hastalarda faydali olabilecedi dustntlmektedir. Genel
olarak bir miktar fayda sagladigini 6ne siren calismalar olsa
da (25), bircok calismada etki mekanizmasi ve kesin etkisi
gosterilememistir (26,27).

Yapilan bir meta-analizde, ESWT tedavisi ile plasebo gruplari
arasindaki karsilastirmalarda etkinlik agisindan distik derecede
farklar saptanmistir (28). Yalvag ve ark. (29) ESWT ve terapotik
ultrason (US) tedavisinin lateral epikondilitte etkili oldugu ve
etkilerinin birbirine benzer oldugunu saptamislar ve ESWT'nin
alternatif bir tedavi secenedi olabilecegini bildirmislerdir.

8. Diger Fizik Tedavi Modaliteleri

US, iyontoforez, lazer, elektromanyetik tedavi, interferansiyel
akimlar ve transkutandz elektriksel sinir uyarimi (TENS) gibi tedavi
uygulamalari lateral epikondilit tedavisinde tercih edilebilen diger
fizik tedavi modaliteleridir (30,31).

Yapilan bir calismada, hem ESWT hem de US tedavileri,
lateral epikondilit bulunan hastalarda anlamli derecede etkili
bulunmustur. Bununla birlikte, US tedavisinin, ESWT'ye gére daha
az etkili oldugu saptanmistir (32). Sistematik bir derlemede ise
US, lazer, elektroterapi, ESWT, TENS ve darbeli elektromanyetik
alan tedavisinin lateral epikondilitte etkinligi arastirilmistir. Orta
dénemdeki takiplerde plaseboya karsi US etkinligine dair orta
diizeyde kanit bulunmustur. Diger tim modalitelerin etkinligine
iliskin yalnizca sinirli/celiskili veya etkide hicbir fark olmadigina
dair kanit bulunmustur (33).

9. Diger Alternatif Tedavi Yontemleri

Kinezyo-bantlama, manuel terapi, derin friksiyon masaji ve
kas enerji teknikleri gibi bazi yontemler de lateral epikondilit
tedavisinde kullanilabilmektedir.

Yapilan bir calismada, kinezyo-bantlama tedavisi lateral
epikondilitli hastalarda agrn siddetini azaltmada, kavrama

kuvvetini geri kazanmada ve islevselligi iyilestirmede etkili
bulunmustur (34). Giray ve ark. (35) egzersiz tedavisine ek olarak
uygulanan kinezyo-bantlama tedavisinin etkili bir tedavi yontemi
oldugunu belirtmislerdir.

Richer ve ark. (36) manuel miyofasiyal nokta tedavisi ve
mobilizasyon tekniklerinin kronik lateral epikondilitte olumlu
sonuclar verdigini saptamislardir.

Baska bir calismada, derin friksiyon masajinin lateral epikondilit
icin etkili bir tedavi oldugu ve kortikosteroid enjeksiyonu dahil
diger cerrahi disi tedavi yontemleri denenen ve basarisiz olan
hastalarda tercih edilebilecedi sonucuna varilmistir (37).
Kiglksen ve ark. (38) kronik lateral epikondilit tedavisinde
hem kas enerji tekniklerinin hem de steroid enjeksiyonunun
etkili oldugunu belirtmisler, ayrica uzun dénemde kas enerji
tekniklerinin daha etkili oldugu sonucuna varmiglardir.

Genel olarak bu tedavi yontemleri ile ilgili daha genis hasta
populasyonunun dahil edildigi daha kaliteli calismalara ihtiyac
oldugu agiktir.

Lateral Epikondilitte Cerrahi Tedavi
Yontemleri

Lateral epikondilitte birincil tedavi olarak oncelikle konservatif
tedavi yontemleri tercih edilmektedir. Tipik olarak kendi kendini
sinirlayan bir stire¢c olmasina ragmen, bazi durumlarda tedaviye
ragmen kronik hale gelir ve agriya neden olmaya devam eder. Bu
durumlarda cerrahi tedavi secenekleri de tercih edilebilir (39,40).
Lateral epikondilit icin tanimlanmis 40tan fazla ameliyat yontemi
bulunmaktadir (41). Cerrahi secenekler cesitli olmakla birlikte
tedavi sonuclari arasinda ciddi farklar yoktur ve evrensel olarak
onerilmis belirli bir yéntem bulunmamaktadir. Bu durumda daha
ekonomik ve basit olan teknigin secilmesi tercih edilir (41,42).
Yapilan bir calismada, lateral epikondiliti olan ¢ogu hastada
konservatif tedavinin basarili oldugu, tedaviye direncli olgularda
radyolojik degerlendirme yapiimasi gerektidi ve ekstansor
orijinin kismen veya tamamen kopmasi durumunda ise cerrahi
tedavinin endike oldugu ifade edilmistir (43). Yapilan sistematik
bir incelemede, lateral epikondilit icin acik, artroskopik ve
perkltan cerrahi tekniklerinin  sonuglar karsilastirilmis  ve
ise donls slresi, komplikasyon orani ve hasta memnuniyeti
acisindan gruplar arasinda fark saptanmamistir. Ayni calismada
acik cerrahi grubundaki agrisiz hastalarin oraninin artroskopik
cerrahi grubunda olan agrisiz hastalara gére daha fazla oldugu
saptanmistir (44).

Olgu Sunumu

Altmis sekiz yasinda erkek hasta sol yan dirsek agrisi ve esyalari
kavrama sirasinda olan agr ve glgstzlik hissi yakinmasi ile
basvurdu. Hastanin agrisi 6 aydir devam etmekteydi. Hastaya
daha 6nceden lateral epikondilit tanisi ile soguk uygulama,
egzersiz tedavisi, aktivite modifikasyonu ve NSAIl kullanimi
dahil cesitli tedaviler uygulanmis ama hastanin agrisinda
anlamli azalma gozlenmemisti. Hasta tarafimiza bu sikayetleri
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nedeniyle basvurdugunda vyapilan fizik muayenede solda
lateral epikondil tendon yapisma alani presyonla duyarliydi ve
solda lateral epikondil provakasyon testi pozitifti. Norolojik
muayenesi normaldi. Tuzak ndropatisine ait bulgusu yoktu.
Hastanin laboratuvar tetkikleri orta dizeydeki kreatinin
yUksekligi disinda normaldi. Hastaya anamnez ve muayene
bulgulari 1siginda lateral epikondilit tanisi kondu. Daha dnce
uygulanan konservatif tedavilerden yarar gdérmedigi igin
enjeksiyon tedavisi uygun gorildi. Hastanin sol dirsek lateral
epikondil tendon yapisma bdlgesine 0,5 cc prilokain hidroklordr
ve 1 cc triamsinolon hekzasetonid kombinasyonu enjekte
edildi. Lokal anestezik etkinin hizli baslanmasi ve sollisyonun
dilie edilmesi amaciyla tercih edilmistir. Enjeksiyondan hemen
sonra hastanin 2., 3. ve 4. parmaklarinda disme meydana
geldi. Motor muayenede 3. ve 4. parmak ekstansiyon kas
kuvveti 2/5, 2. parmak ekstansiyon kas kuvveti 3/5 idi. Ayrica
duyusal degerlendirmede radiyal sinir trasesinde hipoestezi
mevcuttu. Hastada enjeksiyona bagl olarak radiyal sinir felci
disiinlldi ve hastanin eli uygun sekilde atele alindi. Yirmi
dort saat sonra yapilan kontrolde hastadaki motor glgsizlik
tamamen gerilemisti, ancak radiyal sinir trasesi boyunca olan
hipoestezisi devam ediyordu. Yetmis iki saat sonra yapilan ikinci
kontrolde hastanin enjeksiyon sonrasi olusan tim sikayetleri
dlzelmisti. Ayrica hastanin lateral epikondil bolgesindeki agrisi
da tamamen geg¢misti.

Yazinin hazirlanmasindan 6nce hastadan sozli ve yazil
bilgilendirilmis onam alinmistir.

Tartisma

Literatlrde lateral epikondilit tedavisinde oncelikle konservatif
tedavi yontemleri Onerilmektedir. Konservatif tedaviden yarar
gérmeyen hasta gruplarinda ise cerrahi ydntemler tercih
edilebilmektedir (45,46). Bizim olgumuzda da literatlirde
Onerildigi Gzere Oncelikle konservatif tedavi yontemleri tercih
edilmistir.

Literatlrde iyatrojenik radiyal sinir hasari ile ilgili bircok
calisma bulunmaktadir. Bu calismalarin ¢cogu cerrahiye bagli
yaralanmalar olmakla birlikte, enjeksiyon ve diger nedenlerle de
radiyal sinir hasar meydana gelebilir. Ozellikle lateral epikondil
tendon yapisma bdlgesi ve radiyal sinir dagiliminin birbirine
olan yakinhigr nedeniyle bu bélgelere yapilacak enjeksiyonlarda
risk artabilmektedir. Enjeksiyon Oncesi sollisyon hazirlama
asamasindan baslayarak, enjeksiyon yapacagdimiz bdlgenin
komsulugunda bulunan sinir, arter ve ven vyapilarini bilmek
dnemlidir. Iyatrojenik radiyal sinir lezyonlari genellikle gecicidir
ve kendiliginden geri déndstimlidar. Geri dénmesine ragmen
hasta ve hekim icin endise verici bir durum olarak kabul edilir
(47-49). Radiyal sinir hasarina neden olan mudahaleleri bilmek
ve bunlarla ilgili prognozu bilmek; hastay dogru yonlendirmek
ve kalici hasar olmadan iyilesmeyi saglamak agisindan énemlidir.
Bizim olgumuzda da ¢ok sik gdzlenen bir hastaliga bagl sik
tercih edilen bir tedavi yontemi ile iyatrojenik radiyal sinir hasari
gelismistir.

Kessler ve ark. (50) periferik sinir bloklari icin uygulanan lokal
anesteziklerin sinir hasarina neden olabilecegini belirtmislerdir.
Bizim hastamizda, istemeden bir radiyal blok olusturuldu.
Lokal anesteziklere bagl kalici hasar ihtimalini distnerek
biz hastamizin etkilenen elini erken dénemde atele aldik ve
izlemlerinde herhangi bir sikinti olusmadan radiyal sinir hasarinin
geri  dondigunt gdézlemledik. Bizim olgumuzda oldugu
gibi enjeksiyon vyapilirken anatomik yapilara dikkat edilmesi
olusabilecek muhtemel komplikasyonlarin 6nlenmesi agisindan
Snemlidir.

Lateral  epikondilit  dirsek  bdlgesinin  yaygin  gorilen
hastaliklarindan biridir (51). Lateral epikondilit tedavisinde
hangi yontemin secilecedi ve uygulanan tedavilerin etkinligini
gosteren az sayida ylksek kaliteli kanit bulunmaktadir
(52). Lateral epikondilit mevcut veriler 1siginda genel olarak
kendiliginden iyilesebilen bir hastaliktir (53). Hastalarda genellikle
ilk basamak tedavi konservatif tedavilerdir, ancak bu tedavilere
yanitsiz hastalarda cerrahi yéntemler de tercih edilebilir. Lateral
epikondilit tedavisi ile ilgili literatlr incelendiginde net bir tedavi
secenedi bildirilmemekte ve bu konuda daha fazla calismaya
ihtiyac duyuldugu belirtilmektedir.

Sonuc¢

Bu olgu bazli incelemede, sik gorilen bu hastalikta kullanilan
tedavi yontemleri ve Ozellikle enjeksiyon tedavilerine bagli
gelisen komplikasyonlara kisaca deginilmistir. Lateral epikondilitte
enjeksiyon ve diger tedavilere bagl gelisebilecek muhtemel
komplikasyonlarin  dnceden bilinmesi, hastanin dogru olarak
yonlendirilmesi ve gerekiyorsa uygun tedavilerin erken dénemde
baslanmasi, hastanin prognozu agisindan énemlidir.
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Postural Structure and Mechanic Syndromes Associated
with Human Movement Physiology: A Traditional Review of
Re-modelling Musculature

Postir Kas Iskelet ve Mekanik Sendromlar ile llgili Insan Hareket Fizyolojisi: Kas Iskelet
Remodellemesi Geleneksel Derleme

® Yeliz Kahraman

Akdeniz University Institute of Health Sciences, Department of Movement and Training, Antalya, Turkey

Abstract

Postural musculature functioning emphasises the importance of dynamic actions in multiple motion stresses and the mechanical deficiencies
of movement modelling. Human posture is a result of the distortion of space in different increments in static and dynamic conditions.
Postural dysfunctions are caused by muscle tightness related to myofascicular stiffness. Herein, this traditional review explains the heat- and
pain-induced syndromes, general mechanical deficiencies in muscle performance, and hypertrophy. Postural analysis shows the connection of
motion system to biomechanics and kinesiology. Mechanical syndromes are caused by complex crossovers in the postural skeleton. Complex
postural muscles confirm isometric modelling for limb fixation according to the location of compartment. However, different movement
patterns in individualised exercises are inadequate and require further comparisons. Therefore, kinematic data regarding mechanical
syndromes are limited. Moreover, this study shows how muscular performance should be involved in postural exercises. Postural muscle
strength is the conditioning of the muscles in different working principles. Postural muscle dysfunctions should be analysed to compare
atrophic characteristics. Current approaches present that postural analyses should be individualised to examine atrophic shortening and
elongation because individuals have varied resistance and motion performance. This study aimed to explain development of mechanical
syndromes to evaluate the indexes before postural exercises. These mechanical syndromes are presented in view of the longitudinal body
kinesiology involved in comprehensive exercises.

Keywords: Postural musculature, mechanical syndromes, movement modelling

Postlr kas performans modellemede coklu hareket streslerin mekanik eylemlerine dnem vurgular. insan durusu, statik ve dinamik boyutlarda
farkli artislarla uzay konumlandirmalaridir. Postiir fonksiyonlarin nedeni, miyofasikiler sertlige bagl kas-iskelet sistemindeki gerginliktir. Calisma
geleneksel bir derlemedir. Performans ise genel mekanik eksikliklerin hipertrofi oldugu isi ve agri kaynakli sendromlari agiklamaktadir. Postlr
analizi, biyomekanik ve kinesiyolojik nedenlere bagl hareket sisteminde gosterili. Mekanik sendromlar, postiral iskeletteki karmasik ve
gegitler ile ortaya cikar. Karmagik postral kaslar, kompartiman yerlesimlerine gére uzuv fiksasyonu igin izometrik modellemeyi dogrular. Bu
nedenle kinematik veriler, sendromlari géstermede sinirlidir. Ek olarak, calisma, kas performansinin postiiral egzersizlere nasil dahil edilmesi
gerektigini gostermektedir. Mevcut yaklasimlar, postiral analizlerin atrofik kisalma ve uzama icin bireysel olmasi gerektigini séyliyor. Cinkd
bireylerin hareket performans faktérlerine karsi direnci degiskendir. Calismanin amaci postiiral egzersizlerden 6nce indeksleri degerlendirmek
icin mekanikte sendromlarin olusumunu agiklamaktir. Bu calismada, kapsamli egzersizde yer alan boylamsal vicut kinesiyolojisi temelinde
mekanik sendromlar gosterilmistir.

Anahtar kelimeler: Postral kas sistemi, mekanik sendromlar, hareket modellemesi
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Introduction

Postural muscle ability sees exercise and movement patterns as
the formation of syndromes in limited areas for the changes
seen in overactive and lower active muscle groups, together with
asymmetries in the kinetic chain sequences of the body involved
in static and dynamic movement posture. Loss of muscle function
can be strengthened by the atrophic effect (1). Strength training
increases the size of the anatomy and physiological muscle mass
causing movement deficiencies on the basis of serious medical
science (2). The functional ability of the muscle depends on the
shape of the muscle mass during movement, the mechanical
properties of the tendon tissues. Strength training has increased
anatomical muscle strength and neuromuscular locomotive
posture for not less than 16 weeks. The increased number of
sarcomeres due to the fibril strain, which can be shown by
the fascicle length in fibril increase, causes hypertrophy as a
force dynamics in series and parallel (3,4). In contrast, physical
stresses of the leg limb in the musculoskeletal system in the
postural muscles movement access (5). Abnormal injuries other
than normal posture showed posture syndrome behaviors in
runners, handball, hockey, baseball, and volleyball players as a
result of loss of mechanical properties of wrong walking foot
pronation (6). Therefore, the beginning of technical exercises,
muscle-tendon and joints, which are successful muscular models
(7). In the vertical jump movement phase, the volleyball player
stepping and using the counter height in accessing the ball or
in high pass shots is the technical representation of the walking
phases (8). The basic muscle function is therefore the heel against
ground reactions in the walking cycle of the lower limb of the
lumbopelvic-hip complex in the skeletal system. Medial stress
syndrome, which shows foot pronation according to the shock
absorption of strokes (9), is important in maintaining postural
stabilization of the upper segments in changing reactions and
rotations (10). Individual walking is a good examination method
in unnatural behaviors. The evaluations should be downward
with treadmill and walking in the opposite direction at a
distance of 6 meters, especially for individuals with complaints
of musculoskeletal pain under 25 years of age, 3-12 months. The
loss of energy in the tibialis posterior muscles located at 50-60%
increased fasiculations of the central nervous system in strength
cause postural muscle disorders (11); electrophysiological
nerve stimulation in myotonic muscle tone, especially in muscle
activation and relaxation so-called Duch syndrome has shown
by podiatrics, sport therapist and physiotherapists (12). In fact,
asymmetric complexes on one side of the body have shown the
loss of muscular hypertrophy in the leg, strength at extremely
small distances, and postural deficiencies that may result in
strength and flexibility in physical individuals dealing with weight-
bearing sports (13). When complex muscles appear atrophic,
especially triple-headed gastrocne. The soleus and deep tendon
plantaris in the same location of the minus, pain in the knee joint
as a result of pressure on the leverage force is the reason for the
lumbopelvic-hip complex syndrome (14,15). The cross muscles

that will form the mechanics of the postural musculoskeletal is
under the effect of foot pressures, except for the upper-lower
part. Knee-tendon disorder separated from the lumbopelvic hip
complex is posterior tibial and medial stress syndromes (16), the
syndrome seen on the tenderness of upper limb compartment
muscles is an upper cross syndrome (17). Conclusion, general
populations studies different showing on postural deviation as
postural musculature syndrome for example, head and ankle
plumbline (Table 1).

Knee Tendon Disorders, Lumbo-Pelvic-Hip
Complex Syndrome

Deformities and pains in the knee tendon structure are
seen in the iliotibial band in cases of abnormal deviation of
pelvic asymmetric and inclination changes, unilateral muscle
elongation, and muscle shortness of overloads (16). In athletes,
shortening and looseness in the lower extremity joint muscles
as shoulder, pelvic, lumbar region in severe potential energy loss
it causes the known core region or lumbopelvic-hip complex
(17,18). Anterior knee pain patella femoral syndrome volleyball
and basketball etc. In sports branches, jumping, running and
complex movements such as the squat, deadlift, back squat, etc.
As a result of the reduction of the anterior Hoffa swelling of
the knee, it has been observed more frequently as a result of
the reduction of the swelling of the anterior half of the knee.
In this case, the ankle is directly affected by the ground reaction
force and the foot pronation rotation in runners brought medial
stress syndrome. In addition, fibularis and peroneal muscles
pronation-elevation force (10-15°) gastrocnemious vertical
power deficiency at an angle (19,20). Exercise models bring
along mechanical deficiencies in very different formations as
can be seen. The reasons for exercising or not exercising were
suggested for the general population in the postural analysis
strategy for the evaluation of body weight, body mass index,
waist-hip ratio, leg length difference, longitudinal alignment of
the medial arch of the foot, and as a result (20), m. quadriceps-
hamstring the change in the vascular muscle tone in the fixation
of the quadriceps-hamstring flexibility can also cause the
neuromuscular repetitive isotonic tendon dynamics changes

Table 1. Leg length of postural body segments cause

specific 2-6 m walking

Postural body
segments

Shoulder
(first segment)

Limitation causing postural
walking

One-sided shoulder drop

Humerus One side arm swing abduction

Pelvic

(middle segment) One side low in swing

Leg One side rotation
Patella
Foot (last segment)

One-sided hyperextension

Foot turned lateral




Turk J Osteoporos
2021;27:61-7

Yeliz Kahraman 63

Postural Development Upper-lower Body Segment Evoluation

in the anterior compartment, causing Hoffa swelling in the
knee, and the knee rotation restriction is seen in the chronic
complex in microscopic fibril degeneration (19,20). The knee
experiences load change with pressure against movement while
in hyperextension patella femoral joint syndrome is a serious
problem (21).

Lumbo-Pelvic-Hip Complex, Posterior Cross
Syndrome

Lumbopelvic hip complex in muscles adhering to the extreme
anterior pelvic tilt joint of the pelvic cross syndrome directed
to deformity, which is usually shown in phase 1; m. gluteus
maximus, medius, iliopsoas, rectus abdominis, posterior tibialis
shortenings and the energy of the upper compartment (22).
As the muscles show limb location in complex fixation, the
longitudinal slope of the femur, hip, pelvic and lumbar spine,
known as the core region, also affects the spinal stability
and causes advanced lower cross syndrome such as lumbar
lordosis (23-25). When postural analysis evaluations determine
the factors that cause the treatment, first of all, knee pain
should create a perception of pain on the pelvic stability and
flexibility of the hip flexor muscles (22,26). In the whole lumbar
region where pain threshold does not occur, warm muscle
temperature should be created and exercise stability should
be applied to touch or spinal cord sensitivity. In this case, for
postural control, there are movements such as isometric arm
shoulder flexion, prone trunk extension, superman, bird dog
movements in which the upper limbs will continue at eye
level in a position against gravity, and balance exercises tend
towards mechanics in the contraction modes (23,24). It was
necessary to provide ligament tension, which is important in
mechanical movements, and to balance the force pressures in
the spinal discs against gravity in the body weight. Therefore,
corrective exercises in postural muscles are suitable methods in
athletic physical development for minimal energy expenditure.
Posture analysis formation, as can be obtained from previous
information, should be evaluated in the evaluation of shoulder,
pelvic and spinal inclination deviations in rapid visual asymmetry
in neuro-musculoskeletal weaknesses (26). As explained earlier,
foot pressure changes in the Olympic athletes, pes planus, leg
length changes were obtained in the gait analysis where the
evaluation of foot posture did not allow muscle function in
terms of degrees of the muscle in the range of motion (27).
The change in foot pressures in the lower limb is the cause
of the cross-vertical shortening of the anterior-posterior tibialis,
soleus and flexor digitorum longus muscles in one example,
the basic muscles of pelvic rotation into soleus and sartorious
in basketball players. Since the motor activation of the sartorius
does not compensate for the mechanical temperature change,
the increase in the hip range of motion in the leg lengths and
the involvement in negative motion caused the lumbo-pelvic-hip
complex to be observed in 1-3 phases (26). Various limitations
and syndromes caused by muscles in body segments including

general postural gait have been syndromes that can be shown
in the head, shoulder, middle pelvic and foot posture indexes in
the lower and upper crossover (28).

The limitations of showing postural whole body segments within
walking are explained. However, since postural mechanical
movements show the occurrence of different syndromes only in
general body limbs, syndromes should be seen as problems that
occur before and after (28). Observing such muscular limitations
in body segments magnetic resonance imaging, ultrasound, and
C-tomography are methods that can show eccentric degrees in
the extension of motion of joint torque dynamics for dynamic
posture (29). The methods have been used in the disruption
of the potential loss of strength of muscle groups and geriatric
syndromes for soft tissues under dynamic movement conditions
of the muscle. Therefore, due to the fact that the center of
the postural musculature is in the bone location of the lower
and upper limbs, for example; in the example of cycling in
the leg area where muscle power is used in fasciculation, the
pressure location in dynamic conditions is not shown in the
hip-pelvic complex as assessed in the right-left lower limb (30).
However, foot, medial, and tibial stresses should be included in
exercise patterns that will maintain muscle balance in the lower
compartment and upper compartment of the shoulder, head,
scapula. In this approach, postural insufficiencies in exercise
and sports groups, shortness of the lever muscles that make up
the movements, immobilization of the tension, weakness are
the reasons for the lack of force against long-term resistance
loads (31). Moreover, it is difficult to plan exercise models for
syndromes.

Shoulder Cross Syndrome

It causes multiple neck pain, such as axial, due to the increase
in degree intervals in the arm and cervical muscles along the
acromioclavicular and glenohumeral joints in the upper shoulder
compartment (25). The shoulder posture is revealed in isometric
muscle modeling of myofascial and tendon tensions in the
posterior muscles (32). Loss of function in the shoulder, which
causes more shoulder protraction and irregular localization in
shoulder stability, with the glenoid fossa tension on the head
of the arm and superior anterior shoulder capsule connection,
m. supraspinatus from the weakness of the deltoid posterior
fibrils (33). Over time, unbalanced muscle shortness, collision
syndromes and functional loss of rotator cuff muscles have been
caused. In athletes, the shoulder muscles are more effective
in the movements of the deep muscles in the cervical region
that cause loss of stability function, usually in the shoulder and
arm elevation and abduction intervals, at different kinematic
movement phases. Since cervical tensions cause the neck
muscles to be used under excessive stress, shoulder cross
syndrome indicates the posterior junction syndrome that forms
the shoulder junction (34,35). Deep cervicals cause advanced
head posture and myofascicular separation due to shoulder and
upper cervical hyperextension (32,36,37).
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The dynamics in the structure of motion of the shoulder posterior
cross syndrome joint are shown (Table 2).

Pelvic Crossed Syndrome

Pelvic asymmetry kinematic gluteus medius muscle weakness
resulting in anterior pelvic tilt increase in the range of motion,
pelvic cross syndrome in the upper group lumbar region (38).
Pelvic syndrome causes the weight balance in the central
region in the rectus abdomen balance. However, in the anterior
compartment muscles, where the hamstring muscle will vary in
excessive of motion, especially the sartorius and vastus medial,
the excessive pressure changes put an excessive stress load on
the upper compartment vertical discs due to the weakening of
the pelvic gluteal muscles (39). This situation is mostly in the
fasciculation of the L5/S1 spinals, the large compartment in
the pelvic region; the gluteus muscles and the iliopsoas cause
myofascular weakness (40). This weakness is the result of
sacroiliac joint disorders resulting from rotation change, which is
seen as lumbopelvic pain when the posterior pelvic muscles are
separated from the tensor fascia lata and sartorius hip flexors
while the overactive lumbar muscle is flexed (38). As a result of
the separation in the lateral compartment since hip flexors cannot
show pelvic and hip contraction against isometric movements
after a while, the vertical muscle longitudinal anterior superior
iliac sacrum causes disruption in resistance exercises (38,40,41).
Therefore, pelvic cross-posterior syndrome has revealed low back
problems associated with walking and leg changes (39,42,43).
Posterior postural examinations should confirm middle-cross
syndrome of pelvic muscle groups in different functional tasks.
Postural insufficiency and problems seen as a result of the
change in muscle shortness and weakness that cause postural
pelvic cross syndrome (Table 3).

Horizontal transition of the pelvic slope over the lumbar
spine junction m. quadratus lumborum atrophy is a moderate
pelvic cross syndrome in the poas muscle L1-L5 spinal cord
accompanied by severe atrophic loss in muscle weakness in the
middle region (44). The intensity of flexion in the pelvic lower
compartment m. gastrocnemius and m. soleus. In other words,
the lateral and posterior fossae affect the length change in these
muscles mechanically in gait pressure (44,45). Similarly, patelle is
the cause of femoral pain (44,46-48).

Postural Upper Cross and Lower Cross
Syndrome

Postural insufficiencies are a serious problem especially in
individuals participating in maximal muscle strength and
strength training on the upper and lower cross syndrome,
which includes acute and chronic syndromes that differ from
the middle-compartment lumbo-pelvic-hip complex as the
muscular activity of the musculoskeletal structure (18). Most
of the postural insufficiencies observed in athlete groups (44).
However, overactive movement patterns show strength value
in weakening muscles involved in the same movement (46).
Thus, the energy in postural muscular activities, which is further
evaluation, is eccentric (46). Overactive muscle strength or
less active muscle strength, upper cross syndrome, and lower
cross syndrome limitation within the whole body structure
(47). The limitation is the forward head-rounded shoulder- and
cervical kyphosis arising from the lumbo-pelvic-hip complex in
which exercise is inhibited (45-47). Postural exercises prevent
such syndromes as well as correct them. Separating, complex
and comprehensive muscle activation corrective exercises (46).
Kinetic muscle imbalance in different sports branches, lower
cross syndrome, forward posture in increased pelvic forward

Table 2. Shoulder posterior syndrome postural analysis

Muscle imbalance

Postural evaluation characteristic

Shortened muscles

Weakened muscles

Shoulder-upper junction fixators:

Low shoulder junction fixators:

Shoulder elevation

Upper trapezius Middle trapezius

Levator scapula Lower trapezius

Scalenes Rhomboid

Shoulder junction Serratus anterior

Protractors:

Shoulder junction retractors:

Shoulder protraction

Pectoralis major Rhomboid

Pectoralis minor Middle trapezius

Lower trapezius

Neck extensors:

Deep neck flexors:

Forward head posture

Short neck extensors Longus colli

Increased cervical lordosis

Sternocleidomastoid Longus cervicus

Upper cervical hyperextension

Upper trapezius Longus capitis

Cervico-thoracic kyphosis

Levator scapula
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inclination, the reason for the forward head posture due to
cervical hyperextension in the upper compartment is that the
limb strength regulates the trunk changes (48,49). Postural
injuries in the limb localization of the lower extremity overactive
muscles; gastrocnemious, soleus, hip deep adductors, tensor
fascia latea, gluteus medius, superficial latissimus dorsi, and
thoracolumbar fascia involved in the minimus complex and
muscles weakened by less active extension; anterior, posterior
tibialis, gluteus maximus, gluteus medius, transfer abdominis,
internal oblique cross syndrome (49,50). Upper cervical spine
C4-7, previously known as a proximal cross syndrome by Lee,
was the ability to move the scapula in the upper thorax and
shoulder girdle (50,51). Later, dynamic force models were seen
as a problem of forward head and cervicothoracic kyphosis of the
fascicular tendon tension, which causes cervical hyperextension
as a result of the extensive pressure of shear force on the cervical
muscles (52,53). Therefore, the tension deformity is seen as the
central nerve activity in mechanomyographic protein transitions
for optimal muscle performance and movement during energy
transitions affected the shoulder posture (52,53).

Vladimir Janda (1923-2002) muscle groups shortened in
the upper compartment; in deep muscles, the movements
of which are elongated and shortened for the muscular
function in which the upper trapezius, levator scapula,
sternocleidomastoid, scalenes, latissimus dorsi, teres major,
subscapularis and pectoral muscules affect scapular dyskinesia;
deep cervical flexorslongus colli, cervicis, capitis, serratus
anterior, rhomboid, middle trapezius, lower trapezius, teres
minor, and infraspinatus motor unit firing rate reductions and
shows negative movement function in the cervicothoracic
region (32,45,48,49). This appearance causes a lower shoulder
in the future, increased kyphosis head posture as well as
cervical lordosis deformity (26-28). If the postural muscles are
not technically placed even with proper fixation, overloading
negatively affects the postural skeleton. The studied view
confirms that fitness components in load planning by grading
the development of muscle shortness and tensile stress, which
are overlooked for the comprehensive muscle rotation balance,
<4-12 weeks long (30 seconds rest) and >8-12 weeks (90s

rest), exercise programs are postural in single{joint muscules.
Maximum voluntary contractions for muscle development at
optimal accuracy of 30-50% (set loading 10-12 repetitions),
between 70-90% of maximal voluntary contractions if for
multiple joint muscle groups, and 80-95% in athletes depending
on general movement speed 8-10. It is deemed necessary to
create repetitions (51-53).

Thus, the highest quality neuromuscular exercise patterns will be
able to test versatile performance, technical accuracy muscular
ability, biomechanical and neurological practice. Therefore,
periodic advancing therapists recommend extensive exercises
in the loss of strength against the compartments in the kinetic
chain (53,54). The movement of postural in dynamic actions
must achieve tendon dynamics or tendon torque development,
which are components of muscular ability and fitness in sports
branches in structural micro, meso, and macro planning.
Fascicular changes are directed to all body parts in isometric
contraction strength (52-54). In the example of the structure
of parallel muscle groups in the skeletal muscular system kinetic
structure under stress conditions; multiple joint movements in
swimmers, integrative isometric contraction occurs for regional
muscle strength in the upper compartment (54-56). Therefore,
multiple joint movements in physical individuals without exercise
injury are integrative, while single and multiple joint levers for
regional muscle strength in athletic groups are inclusive in
dynamic contraction modes (56-59). Postural neuromuscular
increases thus confirm the neuromuscular increases. On the
other hand, there is a choice of electrophysiological muscle
activation to protect muscle, tendons, ligaments, and joints for
fat loss to compliment the body balance on double exercise
days (54-56). Electrophysiology, motor unit synchronization of
mechanical temperature changes, helps to reduce stress tension
by assistants such as foam roll and exercise types can be changes.
Therefore, the transition from low intensity to high intensity in
athletes after high intensity, 4-6 weeks long program and 2-4
days per week in non-exercising groups (57-59). On this basis,
all resistance exercises that allow movement biomechanics are
preconditioned for the determination and treatment of postural
syndromes can take place.

Table 3. Pelvic posterior crossed syndrome

Postural muscle shortness

Postural muscle weakness

Postural problems

Hip flexors: Hip extensors:

-lliopsoas

. -Gluteus maximus
-Rectus femoris

Lumbar lordosis
ASIS

Lumbar extensors: Lumbar flexors:

-Lumbar spin fascia -Rectus femoris

Protuberant convex abdomen

The dominant hip abductor: Hip adductors:

-Gluteus medius

-Tensor fascia lata o
-Gluteus minimus

Uneffected iliac crest

Pelvic elevator:

-Quadratus lumborum

Lateral pelvic tilt

ASIS: Anterior superior iliac sacrum




Yeliz Kahraman
Postural Development Upper-lower Body Segment Evoluation

66

Turk J Osteoporos
2021;27:61-7

Complementary validations that prevent grading of
movement techniques in total coordination and corrective
are ability of the bone leverage dynamics in the fixation of
multiple joints relative to single joints (56-58). Corrective
exercise changes including of body parts, such as dynamic
squat and deadlift and back squat movements, such as
hip, knee, foot and soles pressure and mechanical tendon
development that would allow leverage Dynamics (59,60).
Accordingly, it will be more accurate to create total stress
power in the mechanics of active and passive muscle
groups according to postural segments in sports branches
and exercises (53-57). Mechanical syndromes, pediatric
physiotherapists and sports therapists are work generally in
geriatric anatomy and physiology suggest human structure
limitations of dynamic body segments. Syndromes show very
complex in postural insufficiencies and should be explain
upper and lower compartment syndromes, the importance
of mechanical movements should be emphasized, and at
the same time, it is appropriate to show the tendency to the
optimal degrees of the muscle in the insufficient population
that can create stress in practice.
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(074

Amac: Kronik adrili hastalarda vitamin D dizeyi ile anksiyete ve depresyon arasindaki iliskiyi belirlemektir.

Gereg ve Yontem: Calismaya 160 hasta (125 kadin, 35 erkek) alindi. Calismaya 18 yas Ustl ¢alisma sorularini cevaplayabilecek diizeyde olan
kadin ve erkek hastalar dahil edildi. Hastalarin yas, cinsiyet, boy, kilo, hastalik sdresi, tani, komorbid durumlari kaydedildi. Vicut kitle indeksi
(VKI) (kg/m?) hesapland. Viziel analog skala (VAS) (0-10) ile agr degerlendirildi. Hastane anksiyete ve depresyon 6lcedi (HAD) hesaplandi.
Calismaya dahil edilen hastalar vitamin D dizeyine gére iki gruba ayrildi (grup 1 vitamin D: 0-19, grup 2 vitamin D: 20-60 ng/mL). Ayrica
vitamin D duzeyleri kaydedildi.

Bulgular: Calismaya dahil edilen hastalarin yasi 58,72+8,21 yil olarak hesaplandi. Vitamin D eksikligi %42,8 olarak saptandi. Vitamin D eksikligi
kadinlarda %80,7 olarak belirlendi. Kronik agrli hastalarda vitamin D diizeyi ile yas (r=0,185, p=0,026), VKi (r=0,084, p=0,316), hastalik stresi
(r=0,067, p=0,420), VAS (r=0,038, p=0,648), HAD anksiyete (r=0,020, p=0,808) ve HAD depresyon (r=0,048, p=0,569) arasinda korelasyon
tespit edilmedi. Kronik agrili hastalarda VKi ile vitamin D diizeyi arasinda (r=-0,117, p=0,165) iliski tespit edilmezken, VKi ile VAS (r=0,305,
p=0,000), HAD anksiyete (r=0,185, p=0,001) ve HAD depresyon (r=0,0240, p=0,002) arasinda pozitif korelasyon saptanmistir.

Sonug: Calismamizda kronik adrili hastalarda vitamin D dizeyi ile anksiyete ve depresyon arasinda iliski tespit etmedik. Ancak, obezite ile
agr siddeti arasinda korelasyon saptadik. Ayrica obezitenin anksiyete ve depresyonla iliskili oldugunu tespit ettik. Kronik agri tedavisinde
kilo verilmesi gibi yasam tarzi degisikliklerinin uygulanmasi ve vitamin D eksikliginin replasmani anksiyete ve depresyon durumunda iyilesme
saglayabilir.

Anahtar kelimeler: Kronik agri, viicut kitle indeksi, vitamin D, obezite, depresyon

Abstract

Objective: This study aimed to determine the relationship between vitamin D levels and anxiety and depression in patients with chronic
pain.

Materials and Methods: A total of 160 patients, including 125 female and 35 male patients, who were >18 years old and capable of
answering study questions were included in this study. Age, gender, height, weight, duration of disease, diagnosis and comorbid status
of the patients were recorded. Body mass index (BMI) (kg/m?) was calculated for each patient. Pain was evaluated using the visual
analogue scale (VAS), which ranges from 0 to 10. Hospital anxiety and depression scale (HADS) scores were recorded. The patients were
divided into two groups (group 1 vitamin D: 0-19, group 2 vitamin D: 20-60 ng/mL) according to vitamin D levels. Also vitamin D levels
were noted.

Results: The mean age of the patients included in this study was 58.72+8.21 years. Vitamin D deficiency was found in 42.8% of the patients,
of which 80.7% were female patients.In patients with chronic pain, there was no correlation between vitamin D levels and age (r=0.185,
p=0.026); BMI (r=0.084, p=0.316); disease duration (r=0.067, p=0.420); VAS (r=0.038, p=0.648); HADS scores for anxiety (r=0.020, p=0.808)
and HADS scores for depression (r=0.048, p=0.569). No relationship was noted between BMI and vitamin D levels (r =-0.117, p=0.165) in
patients with chronic pain; however, a positive correlation was noted between BMI and VAS (r=0.305, p=0.000) and HADS scores for anxiety
(r=0.185, p=0.001) and HADS scores for depression (r=0.0240, p=0.002).
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Abstract

Conclusion: In the present study, we found no relationship between vitamin D levels and anxiety and depression in patients with chronic pain.
However, we found a correlation between obesity and pain severity. Also we report that obesity is associated with anxiety and depression.
Implementing lifestyle changes, such as weight loss and reduction of vitamin D deficiency, can improve anxiety and depression in patients

with chronic pain.

Keywords: Chronic pain, body mass index, vitamin D, obesity, depression

Giris

D vitamini D, ve D,ten olusan yagda eriyen sekosteroid
yapisinda bir hormon olarak kabul edilmektedir (1). D vitaminin
kalsiyum ve kemik metabolizmasindaki yeri uzun zamandir iyi
bilinmektedir. D vitamini duizeyi serumda 25-hydroksivitamin D,
[25<(OH)D,] dlcllerek hesaplanmaktadir (2). Disuk D vitamini
duzeylerinin kas iskelet sistemi kaynakli kronik agrida &nemli
bir roll oldugu iyi bilinmektedir. Bununla birlikte; D vitaminin
hlicre diferensiasyonu, apopitozu ve profilerasyonu gibi bircok
fonksiyonu oldugu tespit edilmistir (3). Son yillarda D vitaminin
bas agrisi, yaygin vicut agrisi gibi kas iskelet sistemi disinda da
rolii oldugu Gne sirilmektedir (4,5). Ayrica, diyabet, malignite,
kalp damar hastaliklari, otoimmnite ve enfeksiyon durumlari ile
iliskili olabilecedi bildirilmistir (6-9). D vitamini 20 ng/mL altinda
eksiklik, 20-30 ng/mL yetersizlik, 30-60 ng/mL normal, 10 ng/
mL altinda ise ciddi eksiklik olarak degerlendiriimektedir (2).
insanlarda D vitamini, primer olarak deriden ultraviyole B isinlari
vasitasiyla sentezlenir (2). Yas, kronik hastalik ve dizabilite ile
D vitamini sentezi farklilik géstermektedir (2,10). Populasyon
yaslandikca adri, tutukluk ve fiziksel inaktivite artmakta ve bu
durum osteoartrit gelisme riskini artirmaktadir. Ayrica osteoartrit
fiziksel inaktiviteyi tetikleyerek obeziteye yol acabilmektedir
(2,11). D vitamini eksikliginin hem obezite hem de osteoartrit
iliskili semptomlarla iliskili olabilecegi bildirilmistir (2,11,12).
Ayrica, obez bireylerin daha az vicut alanini glinese maruz
birakarak D vitamini diizeylerini diisik tutmaya meyilli oldugu
One surtlmustdr (13,14). Yeterli D vitamini dizeyine sahip
postmenopoz kadinlarin 4-5 yil sire ile takip edildikleri bir
calismada daha az kilo aldigi yayimlanmistir (15).

Kronik agri ve depresyon toplumun biyuk bir kismini ilgilendiren
onemli bir halk saghgr problemidir. Kronik agri ve depresyon
arasinda yakin bir iliski vardir. Kronik agri depresyona yol
acabilecedi gibi depresyonun da adriya yol actigini gosteren
calismalar mevcuttur (16-19). Ayrica non-spesifik kas iskelet
sistem agrilari ile depresyon arasinda iliski olmadigr bildirilmistir
(20-22). Bununla birlikte kronik agrida vitamin D'nin anksiyete ve
depresyon ile ilgili sonuglari celiskilidir (16-26).

Bu calismadaki amacimiz; kronik agrili hastalarda 25-(OH)
D, dizeyleri dlculerek anksiyete ve depresyon uUzerine etkisini
belirlemektir.

Gereg ve Yontem

Bu calismaya 01.02.2017-31.03.2017 tarihleri arasinda Ahi
Evran Universitesi Egitim ve Arastirma Hastanesi Fiziksel Tip ve

Rehabilitasyon Poliklinigi'ne cesitli agri nedenleri ile basvuran en
az Ug aylik hastalik 6ykist olan 160 hasta (125 kadin, 35 erkek)
dahil edildi. Calisma retrospektif olarak tasarlandi. Calismaya
18 yas UstlU sorulari cevaplayabilecek diizeyde olan kronik agrili
kadin ve erkek hastalar dahil edildi. Hastalarin yas, cinsiyet, boy,
kilo, meslek, hastalik stresi, tani, komorbid durumlari kaydedildi.
Viicut kitle indeksi (VKI) (kg/m?) hesaplandi. Viziel analog
skala (VAS) (0-10) ile agn degerlendirildi. Calismaya dahil edilen
hastalar vitamin D dlzeyine gére iki gruba ayrildi. Vitamin D
dizeyleri 0-19 ng/mL araliginda olcllduginde eksiklik olarak
degerlendirilmektedir (3). Vitamin D dizeyi 0-19 ng/mL arasinda
yer alan bireyler grup 1, 20-60 ng/mL arasinda yer alan bireyler
ise grup 2'de yer almaktadir.

Olgularin anksiyete ve depresyon diizeyleri; hastane anksiyete
ve depresyon olcedi (HAD) hesaplandi. HAD 0-3 arasinda
puanlanmakta ve 14 sorudan olusmaktadi. 1,3,5,7,9,11,13
sorularin  toplami anksiyete, 2,4,6,8,10,12 ve 14 sorularin
toplami depresyon skorlarini vermektedir. On bir puanin Gzeri
anksiyete ve depresyon ile uyumlu olarak degerlendiriimektedir
(27).

Calismaya  enfeksiydz,  malignite,  norolojik  hastaliklar,
dekompanze kalp, karaciger, pulmoner hastaligi olanlar, 3 aydan
kisa streli D vitamini replasman tedavisi alanlar dahil edilmedi.
Vitamin D 06lcimi  mevsimsel  dedisiklikleri  engellemek icin
calisma Subat ve Mart ayinda yapildi. Kan &rnekleri kibital
venden sekiz saatlik aclik sonrasi alindi. Vitamin D duzeyi 25-
(OH)D,'nin kemiluminesans immn Slglim yéntemi ile élclimesi
ile belirlendi.

Bu calisma icin Ahi Evran Universitesi Tip Fakiltesi Klinik
Arastirmalar Etik Kurulu’'ndan onay alinmistir (karar no: 2017-
15/173, tarih: 10.10.2017). Calisma Helsinki Deklarasyonu’na
uygun olarak organize edilmistir. Calismaya katilan hastalarin
yazili ve s6zli onamlarr alinmistir.

istatistiksel Analiz

istatistiksel analiz SPSS v21.0 (SPSS, Inc, Chicago, IL, USA)
programi ile  yapilmistir. sosyo-demografik
ozelliklerini test etmek icin tanimlayici istatistik kullanilarak
ortalama * standart sapma veya ylzde olarak verilmistir.
Verilerin normal dagiima uygunlugu Shapiro-Wilk testi ve
Skewness-Kurtossis yontemi ile analiz edilmis ve verilerin normal
dagilima uydugu gorllmustir. Normal dagiima uyan verilerin
gruplar arasi karsilastirilmasi bagimsiz érneklem t-testi ile yapildi.
Korelasyon analizi icin Pearson korelasyon testi kullanilmistir.
Korelasyon katsayilari; r=0,81-1,0 muikemmel, 0,61-0,80 ¢ok
iyi, 0,41-0,60 iyi, 0,21-0,40 makul, 0-0,20 zayif seklinde kabul

Katilimailarin
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edilmistir. Bu calismanin istatistiksel anlamlilik dlzeyi p<0,05
olarak belirlenmistir. Depresyon ve anksiyete ile iliskili olabilecek
faktorler lojistik regresyon analizi ile test edilmistir.

Bulgular

Calismaya dahil edilen hastalara ait demografik veriler Tablo 1°de
gosterilmektedir. Vitamin D dlzeyine gére gruplarin karakteristik
Ozellikleri Tablo 2'de gdsterilmektedir. Vitamin D eksikligi %42,8
olarak saptandi. Vitamin D eksikligi kadinlarda %80,7 olarak
belirlendi.

Kronik agdrili hastalarda vitamin D duzeyi ile yas (r=0,185,
p=0,026), VKi (r=0,084, p=0,316), hastalik siiresi (r=0,067,
p=0,420), VAS (r=0,038, p=0,648), HAD anksiyete (r=0,020,
p=0,808) ve HAD depresyon (r=0,048, p=0,569) arasinda
korelasyon tespit edilmedi. Kronik adrili hastalarda VKi ile vitamin
D duzeyi arasinda (r=-0,117, p=0,165) iliski tespit edilmezken,
VKi ile VAS (r=0,305, p=0,000), HAD anksiyete (r=0,185,

Tablo 1. Calismaya dahil edilen hastalara ait sosyo-
demografik veriler

Degisken X£SS

Hasta sayisi (n) 160

Kadin n (%) 125 (%78,6)
Erkek n (%) 35 (%21,4)

Yas (yil) 58,72+8,21
Beden kitle indeksi (kg/m?) 30,3845,61
Hastalik stresi (yil) 11,76£9,36

VAS 8,27+1,36

HAD anksiyete 10,66+4,01
HAD depresyon 8,09+4,01
Kalsiyum (mg/dL) 9,48+0,38
Magnezyum (mg) 1,93+0,17
Vitamin D (ng/mL) 29,48+16,07

Vitamin D eksikligi 52 (%32,5)

Tani n (%)

Fibromiyalji 16 (%8,9)
Miyofasiyal agri sendromu 25 (%15,3)
Servikal disk lezyonu 27 (%17,2)
Lomber disk lezyonu 59 (%36,8)
Gonartroz 32 (%21,1)
Yaygin osteoartroz 1(%0,7)

Meslek n (%)

Ev hanimi 112 (%70)
Memur 8 (%5)

isci 16 (%10)
Emekli 8 (%5)
Ciftci 16 (%10)

HAD: Hastane anksiyete ve depresyon 6lcegdi, VAS: Viziel analog skala, SS:
Standart sapma

p=0,001) ve HAD depresyon (r=0,0240, p=0,002) arasinda
pozitif korelasyon saptanmistir.

Kronik agrill hastalarda depresyon ve anksiyete ile iliskili
faktorlerin lojistik regresyon analizi Tablo 3 ve Tablo 4'te
sunulmustur. Regresyon analizine gére VKIi anksiyete ile iliskili
bulunmustur (p=0,021, olasilik orani: 1,155). Diger bagimsiz
degiskenlerin depresyon ve anksiyete ile iliskisi saptanmamistir.

Tartisma

Bu calismada kronik agrili hastalarda vitamin D dizeyi ile
agr, anksiyete ve depresyon iliskisi arastirilmistir.  Calisma
sonuglari vitamin D dizeyi ile HAD arasinda iliski olmadigini
gostermektedir. Ayrica, vitamin D eksikligi (0-19 ng/mL) olan
grupta da HAD skorlarinda farklilik tespit edilmemistir. Bununla
birlikte bu calismada obezite ile agr, anksiyete ve depresyon
skorlarinin iliskili oldugu bulunmustur.

Vitamin D eksikligi hem Tirkiye'de hem de dlnyada yaygin bir
durumdur (28-31). Vitamin D'nin en énemli kaynagi glines isigidir.
Vitamin D eksikliginin primer nedeni glines Isigina maruziyetin
azalmasi ve diyetle vitamin D kaynaklarinin az alinmasi ve
absorbsiyonunun az olmasidir. Vitamin D eksikligi klinik olarak
non-spesifik kas iskelet adrisi ile prezente olur. Bu durum yetersiz
kalsiyum ve fosfor dengesinin korunmasi icin kemikten periosta
dogru mineral gég¢linden kaynaklandigi éne strilmektedir (28).
Vitamin D eksikliginin agridaki ve agrinin kroniklesmesindeki roli
heniiz netlesmemistir. Vitamin D seviyesinin duyu ndronlarin
blylmesini negatif yonde etkiledigi tespit edilmistir (2). Ayrica,
vitamin D dizeylerinde azalmanin enflamasyonu tetikleyerek
agriyr artirdigi 6ne surtlmektedir (3). Vitamin D eksikligi kemik
mineralizasyonunu etkilemekte ve kemik, eklem ile kas agrilarina
yol acabilmektedir. Bu durum klinik olarak fibromiyalji gibi yaygin
agri sendromlarina eslik edebildigi gibi dejeneratif eklem hastaligi
gibi lokalize agri durumlari ile prezente olabilmektedir (4). Heidari
ve ark. (4) I6komotor sistem yakinmasi olan kadin hastalarin
%93'inde vitamin D eksikligi bildirmislerdir. Ulkemizde Ege
Bolgesi’'nde yapilan bir calismada vitamin D eksikligi %74,9 olarak
raporlanmistir (29). Ayrica kadinlarda erkeklere nazaran daha
yiksek oranda (%78,7 vs %66,4) gorildigu bildirilmistir (30).
Ulkemizden yapilmis bir calismada ise %33,4 oraninda vitamin
D eksikligi oldugu yayinlanmistir (31). Bu calismada ise literaturle
uyumlu olarak; vitamin D eksikligi %42,8 olarak saptanmis ve bu
hastalarin %80,7sinin kadin oldugu sonucuna ulasilmistir.
Obezite ve kronik agri arasindaki iliski iyi bilinmektedir (32).
Fibromiyalji hastalarinda %58’e varan oranda obezite gérildigu
bildirilmistir (33). Benzer olarak, Neumann ve ark. (34)
fibromiyalji hastalarinin %28'inin fazla kilolu, %45'inin ise obez
oldugu vurgulamislardir. Loevinger ve ark. (35) bel cevresi ve
duslk dansiteli lipoprotein ylksekliginin metabolik sendromu
tetikleyerek kronik agri riskini artirdigini yayinlamislardir. Ayrica,
obezitenin sistemik enflamasyonu artirarak kronik agri gelisimine
de yol acabildigi 6ne strtlmustlr (32). Bununla birlikte beynin
enerji kullanimini diizenleyen leptin hormonu obez bireylerde
yuksek oranda tespit edilmektedir (36). Benzer olarak osteoartritli
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Tablo 2. Vitamin D diizeyine gore gruplarin karakteristik 6zellikleri

Grup 1 Grup 2

(D vitamini 0-19 ng/mL) (D vitamini 20-60 ng/mL) p*

n=52 n=93
HAD anksiyete 10,21+4,14 10,66+4,03 0,520
HAD depresyon 7,82+4,41 8,07+4,36 0,74
Yas 55,11£17,57 59,69+13,22 0,078
VKi (kg/m?) 28,61£5,09 29,96+5,58 0,151
Hastalik stresi (yil) 11,40+9,76 11,69+8,75 0,852
VAS (0-10) 8,01+1,59 8,24+1,35 0,363

*Independent t-testi, p<0,05 istatistiksel olarak anlamli kabul edilmistir.

HAD: Hastane anksiyete ve depresyon dlcegi, VAS: Viziiel analog skala, VKI: Viicut kitle indeksi

Tablo 3. Depresyon ile iliskili olabilecek faktorlerin lojistik regresyon analizi

Bagimsiz degiskenler* B OR %95 GA p

Yas 0,007 1,007 0,955-1,061 0,807
Cinsiyet

Erkek 0,407 1,502 0,297-7,598

Kadin - 1 - 0623
VK 0,021 1,021 0,897-1,163 0,754
Hastalik stresi -0,016 0,984 0,914-1,059 0,667
Vitamin D 0,011 1,011 0,976-1,047 0,538
Magnezyum -1,844 0,158 0,006-4,194 0,270
Vitamin B12 0,000 1,000 0,997-1,002 0,661
Hemoglobin -0,009 0,991 0,636-1,544 0,967
*Hosmer Lemeshow testi p=0,323, Nagelkerke R?: %6,3 Modelin omnibus testleri p=0,896, VKi: Viicut kitle indeksi, OR: Olasilik orani, GA: Giiven araligi

Tablo 4. Anksiyete ile iligkili olabilecek faktérlerin lojistik regresyon analizi

Bagimsiz degiskenler* B OR %95 GA p

Yas 0,013 0,987 0,944-1,032 0,562
Cinsiyet

Erkek 0,063 1,065 0,263-4,312

Kadin - 1 - e
BKI 0,144 1,155 1,022-1,306 0,021
Hastalik stiresi 0,012 1,012 0,954-1,074 0,695
Vitamin D -0,005 0,995 0,965-1,027 0,762
Magnezyum -1,846 0,158 0,008-2,947 0,216
Vitamin B12 0,000 1,000 0,998-1,002 0,784
Hemoglobin -0,059 0,942 0,642-1,384 0,762

*Hosmer Lemeshow testi p=0,355, Nagelkerke R2: %15,7, Modelin omnibus testleri p=0,218, VKI: Viicut kitle indeksi, OR: Olasilik orani, GA: Giiven araligi

hastalarda sinovyal
osteoartrit siddetiyle iliskili oldugu bulunmustur (37). Kronik agri
durumlarindan biri olan osteoartrit tedavisinde 5 kg zayiflamanin
agr siddetinde %50 azalma ile sonuglanabilecedi gosterilmistir

leptin  seviyelerinin yiksek oldugu ve

(38). Ayrica yetersiz vitamin D duzeylerinin 6zellikle kadinlarda
obezite ile iliskili oldugu raporlanmistir (38). Calismamizda VKi
ile vitamin D arasinda iliski tespit etmedik. Benzer olarak agri ile
VKi arasinda iliski saptadik.

Kronik agridan muzdarip hastalarda uyku, anksiyete ve mizag
bozukluklar gibi komorbid durumlar siklikla rastlanmaktadir
(39). Bu durum hastalarin yasam kalitesini bozmakta, is gulcu
ve sosyal yasamda kayiplara yol acabilmektedir (39-41). Vitamin
D siuplementasyonun uyku, adri, yasam kalitesi ve cesitli
indikatorlerde iyilesme kaydettigi bildirilmistir (39-42).

Vitamin D etkisini VDR (vitamin D reseptorl) vasitasiyla
gostermektedir.  Vitamin D maruziyetinin - biyoyararlanimi,
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transportu, metabolizmasi ve yag dokudaki dagilimi VDR'nin
genetik poliformizmi ile ilgili oldugu distnulmektedir (39).
Calismamizda VDR genetik poliformizmi degerlendiriimedi.
Depresyon is glcl kaybina yol acan prevalansi ylksek bir
halk sagligi problemidir (43). Major depresif bozukluklarinin
kadinlarda %21,3 oraninda gorildigu raporlanmistir  (44).
Yasam boyu depresyon gorllme orani kadinlarda daha yiksektir
(45). Bu durumun vitamin D eksikliginden kaynaklandigi éne
siren calismalar yayinlanmistir (23,24). Kaya ve ark. (46) vitamin
D ve kalsiyum takviyesi ile alti aylik takip sonucunda hastalarin
depresyon skorunda anlamli bir diizelme oldugunu bildirmislerdir.
Bununla birlikte vitamin D ile depresyon arasinda iliski olmadigini
gosteren yayinlar da mevcuttur (21,22). Yilmaz ve ark. (47) saglikli
kadinlar Uzerinde yaptiklari bir calismada depresyonun %8,3
oraninda tespit etmislerdir. Yilmaz ve ark. (23) premenapozal
kadinlarda vitamin D seviyesinin kronik agri ile depresyon arasinda
iliskili oldugunu yayinlamislardir. Calismamizda vitamin D dizeyi
ile anksiyete ve depresyon iliskisi tespit etmedik.

Calisma Kisithliklari

Calismamizda bazi limitasyonlar mevcuttur. Calisma retrospektif
yapilmis ve vitamin D eksikligi saptanan hastalara replasman
yapilarak takip edilmemistir. Ayrica hastalarin glinese maruziyet
streleri degerlendiriimemis ve kronik agridan muzdarip cesitli
tani alan hastalarda calisma gercgeklestirilmistir. Ayrica VDR
polimorfizmi degerlendiriimemistir.

Sonug

Vitamin D eksikligi yaygin bir halk saghg problemidir.
Calismamizda kronik agrili hastalarda vitamin D duzeyi ile
anksiyete ve depresyon arasinda iliski tespit etmedik. Ayrica,
obezite ile agdr siddeti, anksiyete ve depresyon arasinda
korelasyon saptadik. Kronik agri tedavisinde kilo verilmesi gibi
yasam tarzi degisikliklerinin uygulanmasi ve vitamin D eksikliginin
replasmaninin  anksiyete ve depresyon durumunda iyilesme
saglayabilecegi kanaatindeyiz.
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Kinesiophobia and Related Factors in Postmenopausal Women with
Osteoporosis and Osteopenia

Postmenopozal Osteoporoz veya Osteopenili Kadinlarda Kinezyofobi ve lliskili Faktorler

® salim Miusirci, ® Yesim Akyol, ® Yasemin Ulus, ® Ahmet Kivang Cengiz, ® Ayhan Bilgici
Ondokuz Mayis University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Samsun, Turkey

Abstract

Obijective: To investigate level of kinesiophobia and related factors in postmenopausal women with osteoporosis (OP) and osteopenia (OPN).
Materials and Methods: A total of 60 female patients with postmenopausal OR 60 female patients with postmenopausal OPN and
60 age- and gender-matched controls were enrolled in this study. Demographic data (age, weight, height, body mass index, educational
level, employment status, disease duration and menopause duration) of the participants were recorded. In all participants, the level of
kinesiophobia, fear of falling, psychological status, health-related quality of life and osteoporosis self-efficacy were evaluated using the Tampa
scale of kinesiophobia (TSK), falls efficacy scale-international (FES-I), hospital anxiety and depression scale (HADS), quality of life questionnaire
of the European Foundation for Osteoporosis-41 (QUALEFFO-41) and osteoporosis self-efficacy scale (OSES), respectively.

Results: Postmenopausal patients with OP and OPN had higher levels of kinesiophobia than controls (p<0.05). However, there was no
difference between the levels of kinesophobia in patients with OP and OPN (p>0.05). In addition, a positive correlation was found between
TSK score and FES-I, HADS, QUALEFFO-41 scores and duration of menopause, and a negative correlation between OSES scores in patients
with OP and OPN (p<0.05). Patients were divided into two groups according to their kinesiophobia levels: High and low kinesiophobia groups.
All clinical parameters were negatively affected in patients in the high kinesophobia group (p<0.05).

Conclusion: Both OP and OPN may cause kinesiophobia in postmenopausal women. Increased fear of falling, impaired psychological status,
poor quality of life, decreased perception of self-efficacy and prolonged duration of menopause in postmenopausal women with OP and OPN
seem to be associated with a higher level of kinesiophobia. As physical activity is essential for bone health, postmenopausal women with OP
and OPN should be counselled about the importance of overcoming kinesiophobia.

Keywords: Kinesiophobia, osteoporosis, osteopenia, fear of falling, quality

(074

Amac: Osteoporoz (OP) ve osteopenisi (OPN) olan postmenopozal kadinlarda kinezyofobi dizeyini ve iliskili faktorleri arastirmaktir.

Gereg ve Yontem: Calismaya postmenopozal OP'li 60 kadin hasta, postmenopozal OPN'li 60 kadin hasta, yas ve cinsiyet uyumlu 60 kontrol
dahil edildi. Katilimcilarin demografik verileri (yas, kilo, boy, viicut kitle indeksi, egitim dizeyi, calisma durumu, hastalik stresi ve menopoz
sUresi) kaydedildi. Tim katilimcilarda kinezyofobi, disme korkusu, psikolojik durum, saglikla ilgili yasam kalitesi ve OP &z-yeterlik dizeyleri,
sirasiyla Tampa kinezyofobi dlcedi (TKO), diisme etkinlik dlcegi-uluslararasi (UDES), hastane anksiyete ve depresyon dlcegi (HADO), Avrupa
Osteoporoz Vakfi'nin yasam kalitesi anketi-41 (QUALEFFO-41) ve osteoporoz dz-yeterlik dlcedi (OEYO) kullanilarak degerlendirildi.

Bulgular: OP'li ve OPN'li postmenopozal hastalarda kontrole kiyasla daha ylksek kinezyofobi dizeyleri vardi (p<0,05). Ancak OP ve OPN'li
hastalarda kinezyofobi diizeyleri arasinda fark yoktu (p>0,05). OP ve OPN'li hastalarda TKO skoru ile UDES, HADO, QUALEFFO-41 skorlari,
menopoz siiresi arasinda pozitif, OEYO skorlari arasinda negatif korelasyon vardi (p<0,05). Hastalar kinezyofobi diizeylerine gére yiksek ve
dusuk kinezyofobi olarak iki gruba ayrildi; yiksek kinezyofobisi olan hastalarda tim klinik parametreler olumsuz etkilenmisti (p<0,05).
Sonug: Hem OP hem de OPN, postmenopozal kadinlarda kinezyofobiye neden olabilir. OP ve OPN’li postmenopozal kadinlarda artmis
didsme korkusu, bozulmus psikolojik durum, disik yasam kalitesi ve azalmis 6z-yeterlik algisi, uzamis menopoz siresi daha ylksek
diizeyde kinezyofobi ile iliskili gériinmektedir. Fiziksel aktivite kemik sagligi icin gerekli oldugundan, OP ve OPN'li postmenopozal kadinlara
kinezyofobinin Ustesinden gelmenin 6nemi konusunda danismanlik verilmelidir.

Anahtar kelimeler: Kinezyofobi, osteoporoz, osteopeni, dlisme korkusu, yasam kalitesi
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Introduction

Kinesiophobia is an irrational fear of movement due to the
belief of susceptibility to injury and associated with lower levels
of physical activity (1). Recently, researches showed that many
chronic musculoskeletal diseases lead to fear of movement due
to the belief of increasing pain during activity (2-4). In addition,
kinesiophobia was shown to be associated with lower levels of
physical activity in subjects with chronic pain (5). As a result,
the risk of sedentary life style increases. Sedentary lifestyle and
immobilization are important risk factors for bone loss (6).
Osteoporosis (OP) is a systemic skeletal disease characterized
by low bone mineral density (BMD) and microarchitectural
deterioration of bone tissue resulting in increased risk of fragility
fractures (7). Osteopenia (OPN) is a term to define BMD that is
not normal but also not as low as OP (8). OP and OPN have a
higher incidence in women, especially after menopause, and are
increasingly prevalent due to aging populations and increased
life expectancy (9). Physically active life style and exercise are
essential preventive and therapeutic approaches for OP and OPN
(10).

OP is known as a silent disease without pain unless fragility
fractures occur (10). However, being diagnosed as OP without an
adequate education about the disease may lead to kinesiophobia
in patients due to an irrational belief about increasing possibility
of falls and related fractures during physical activity (11). In a
previous study, researchers reported that subjects with OP have
higher levels of kinesiophobia compared to age and gender-
matched healthy subjects. They have suggested that a person
with OP may have kinesiophobia that might be associated with
fear of fracture (11). Although low BMD is not the only factor
for fragility, it contributes significantly to the fracture risk (12).
Since OP may be perceived by subjects as a more serious and
fragile disease than OPN, a higher level of kinesiophobia may be
expected in patients with OP than patients with OPN. To date,
no study has assessed the association between kinesiophobia
and OPN, and no study has compared level of kinesiophobia in
subjects with OP and OPN.

The aim of the present study was to investigate the level of
kinesiophobia in women with OP and OPN comparing with
controls. It was also aimed to evaluate the relation of the level
of kinesophobia with demographic features, fear of falling, self-
efficacy in OR quality of life (QoL), and psychological status in
these patients.

Materials and Methods

The present study was conducted at the Department of
Physical Medicine and Rehabilitation of the Medical Faculty of
Ondokuz Mayis University between May 2018 and June 2019.
This cross-sectional observational study includes 60 female
patients with postmenopausal OP and 60 female patients
with postmenopausal OPN. Age and gender matched 60
subjects with normal BMD were enrolled as control subjects.
Diagnosis of OR OPN and normal BMD was made according

to the World Health Organization classification system [lumbar
spine or femoral neck T-scores <-2.5 standard deviation (SD) for
OP T-scores -1 to -2.5 SD for OPN, T-scores >-1 SD for normal
BMD measured by dual energy X-ray absorptiometry] (13).
Patients were included in the study if they were aware of their
diagnosis and disease duration was =12 months. Participants
with history of falls or fractures, any diagnosed musculoskeletal
or neurological disease that may affect mobility or any acute
or chronic painful condition that may cause kinesiophobia, and
participants with a major psychiatric disorder were excluded
from the study.

The study protocol was approved by the Medical Research
Ethics Committee at Ondokuz Mayis University (decision no:
2018/154, date: 12.04.2017). All participants provided signed
informed consent. The study was conducted in accordance with
the principles of the Declaration of Helsinki.

Demographic data of subjects [age, weight, height, body
mass index (BMI), educational level and employment status]
were recorded. Disease duration and menopause duration of
the patients were also reported. The same researcher (S.M.)
interviewed with participants face-to-face.

Clinical Assessments

Kinesiophobia

The Tampa scale of kinesiophobia (TSK) was used for the
subjective assessment of fear of movement/kinesiophobia. It
was developed in 1991 by Miller et al. (14). The TSK includes 17
items associated with fear of movement and reinjury. Each item
is scored on a 4-point Likert-type scale, ranging from “strongly
disagree” to “strongly agree”. Total score ranges between 17 and
68. Higher scores associate with higher levels of kinesiophobia
(14). The validity and reliability of the Turkish version of the TSK
have been previously performed by Yilmaz et al. (15). Vlaeyen
et al. (16) developed a cut-off score and reported patients that
scored greater than 37 were high-responders. We used this cut-
off score to identify the patients with kinesiophobia.

Fear of Falling

Falls efficacy scale-international (FES-I) was used to evaluate
the fear of falling (FOF). The FES- is a self-report questionnaire,
providing information on the level of concern about falls during
activities of daily living. The questionnaire contains 16 items
scored on a four-point scale (1= not at all concerned to 4= very
concerned) providing a total score ranging from 16 (absence of
concern) to 64 (extreme concern). The reliability and validity of
the Turkish form of FES-| was performed by Ulus et al. (17).

Self-efficacy in Osteoporosis

Osteoporosis self-efficacy scale (OSES) was used to evaluate the
self-efficacy in OR OSES aims to identify the perceived confidence
level in relation to calcium intake and weight bearing exercises
in order to prevent OP Turkish adaptation, validity, and reliability
of the OSES developed by Kim et al. (18) was performed by
Kilic and Erci (19). The OSES is a twelve item rating scale. The
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items are rated by the participants on their confidence about
engaging in OP preventive behaviors. The OSES tool consists of
two subscales: The OSES-Exercise (6 items) and OSES-Calcium
(6 items). Participants then respond on a 100-point Likert-type
scale of 0 to 100 (0= not confident at all, 100= very confident).
The score of each subscale ranges between 0 and 600 and total
score of the scale ranges between 0 and 1200. An increase in
the score indicates an increase in the perception of self-efficacy
(19).

Psychological Status

The hospital anxiety and depression scale (HADS) was used to
evaluate the psychological status. HADS is a frequently used self-
rating scale developed to assess psychological distress in non-
psychiatric patients. It consists of two subscales, one measuring
anxiety (HADS-A) with seven items, and another measuring
depression (HADS-D) with seven items, which are calculated
separately (20). Each item was answered by the patient on a
4-point (0-3) scale, so the possible scores ranged from 0 to 21
for each of the two subscales. Lower scores of both anxiety and
depression subscales indicate better mood status. Aydemir et al.
(21) found that Turkish version of HADS is valid and reliable. They
proposed a cutoff point of 10 for anxiety and 7 for depression
scales. The scores above these cutoff levels, are considered as
risk for anxiety and depression (21).

Health Related Quality of Life

The quality of life questionnaire of the European Foundation
for Osteoporosis-41 (QUALEFFO-41) was used to assess
health related QoL of subjects. This questionnaire covers five
dimensions of health: pain, physical functioning, social activities,
general health assessment and mental functioning. The total
QUALEFFO-41 score is calculated as a sum of all answers to
items. Higher scores indicate worse health related QoL. Turkish
version of QUALEFFO-41 was reported to be valid and reliable
(22).

Statistical Analysis

Statistical analyses were performed with SPSS 22.0 for Windows.
Descriptive data were presented as mean + SD and categorical
variables were presented as percentage. The Kolmogorov-
Smirnov test was used to analyse normal distribution assumption
of the quantitative outcomes. One-Way ANOVA analysis
of variance was used to compare the three groups. When a
statistically significant difference was noted, Tukey’s multiple
comparison test was performed in order to demonstrate the
difference between the groups. All patients were divided into
two groups according to their TSK scores and these groups are
compared. To compare two groups Student’s t-test was used
because all variables were normally distributed. Correlation
between kinesiophobia and other parameters’ scores in OP and
OPN groups was performed by Pearson correlation analysis. The
categorical variables (education, occupation, etc.) of the groups
were evaluated by chi-square test. P-values less than 0.05 were
considered statistically significant.

The sample size was calculated by a statistician with PASS 2011
software. A priori power analysis using data from a previous
study (15) assessing kinesiophobia score were applied. In order
to have statistical power of 0.82 and p<0.05, it was calculated
that 60 subjects in each group were required to detect the
differences in mean TSK scores between the groups.

Results

Comparison of groups’ socio-demographic data are shown in
Table 1. The mean age, weight, height, BMI and gender were
similar between the three groups. There was no difference
between groups regarding education and employment status.
The mean duration of disease was 4.85+4.64 years for the OP
group and 3.68+4.24 years for the OPN group, and there was
no significant difference between the groups regarding this
parameter (p>0.05).

Comparison of groups’ clinical data are shown in Table 2. Patients
with OP and OPN had higher level of kinesiophobia than healthy
controls (p<0.05). But, there was no significant difference in
kinesiophobia scores between the patients with OP and OPN.
The mean QUALEFFO-41 total, FESI, HADS-A/D scores were
significantly different in the patients with OP and OPN from the
healthy control (p<0.05). But there was no significant difference
between the patients with OP and OPN for QUALEFFO-41 total,
FES-I, HADS-A/D scores (p>0.05). The mean OSES scores were
similar between the three groups (p>0.05) (Table 2).
Correlations between the kinesiophobia and demographics, and
clinic parameters in the patients with OP and OPN are shown
in Table 3. In the OP group, there was a strong correlation
between kinesiophobia scores and QUALEFFO-41 total scores.
Kinesiophobia scores were moderately correlated with FES-I
scores and weakly correlated with duration of menopause,
HADS-A/D, and OSES total scores (p<0.05). In the OPN group;
kinesiophobia scores were strongly correlated with QUALEFFO-41
total scores and moderately correlated with HADS-A/D scores.
There were weak correlations between kinesiophobia scores
and age, BMI, duration of menopause, FES-, OSES total scores
(p<0.05) (Table 3).

Comparison of clinical data according to level of kinesiophobia in
the patients with OPN and OP are shown in Table 4. Comparison
of high kinesiophobia and low kinesiophobia groups for their
mean QUALEFFO-41 total, FESI, HADS, OSES total scores
revealed statistically significant differences (p<0.05). But, there
was no significant difference between these groups regarding
age, BMI, duration of menopause and duration of disease
(p>0.05) (Table 4).

Discussion

In the current study, kinesiophobia of women with OR OPN
and age-matched healthy controls with normal BMD were
compared. The relationship between level of kinesiophobia
and demographic features, FOF, self-efficacy in OP QoL and
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psychological status in these patients were evaluated. The
results showed that patients with OP and OPN have higher
levels of kinesiophobia compared to healthy controls. But, there
was no difference between the level of kinesophobia in patients
with OP and OPN. Increased FOF, impaired psychological status,
poor QOL, and decreased perception of self-efficacy, prolonged

Table 1. Comparison of groups’ socio-demographic data

duration of menopause seem to be associated with higher level
of kinesiophobia in women with OP and OPN.

In the literature, there is only one study evaluating kinesiophobia
in the patients with OP (12). Gunendi et al. (11) found that
kinesophobia levels of OP patients were higher than healthy
individuals with similar age and sex. OP is not associated with

OPN oP Healthy control
Characteristics (n=60) (n=60) (n=60) p
Mean £ SD Mean £ SD Mean £ SD
Age (years) 56.98+5.31 56.60+6.37 56.20+4.67 0.73
Height (cm) 157.9245.65 158.80+6.10 159.15+6.72 0.53
Weight (kg) 73.18+11.40 73.77+8.88 73.68+8.36 0.93
BMI (kg/m?) 29.41+4.79 29.35+4.23 29.17+3.51 0.95
Duration of menopause (years)® 10.83+7.16 12.20+6.83 5.88+5.74 <0.01
Duration of disease (years) 3.68+4.24 4.85+4.64 - 0.15
n (%) n (%) n (%)
Education
Primary education 47 (78.4) 39 (65) 45 (75)
Secondary education 8(13.3) 14 (23) 11(18.4) 0.39
College 5 (8.3) 7(12) 4 (6.6)
Occupation
Housewife 38 (63.4) 44 (73.3) 44 (73.3)
Retired 18 (30) 13 (21.7) 13 (21.7) 5
Worker 2 (3.3) 2 (3.3) 2 (3.3)
Officer 2 (3.3) 1(1.7) 1(1.7)
Level of kinesophobia®
TSK score <37 11 (%18) 11 (%18) 53 (%88) gy
TSK score =38 49 (%82) 49 (%82) 7 (%12)
P-value is significant when <0.05. ®Significant difference between OP and OPN group, “Significant difference between OPN and control group, Significant difference
between OP and control group. SD: Standard deviation, n: Number of patients, %: Percentage of patients, BMI: Body mass index, TSK: Tampa scale of kinesiophobia,
OPN: Osteopenia, OP: Osteoporosis

Table 2. Comparison of groups’ clinical data

OPN OP Healthy Control
Characteristics (n=60) (n=60) (n=60) p

Mean £ SD Mean £ SD Mean £ SD
TSK score (17-68) ¢ 41.46+4.51 42.76x4.76 32.36+£3.78 <0.01
FES-I score (16-64)" ¢ 19.60+£1.78 20.01+1.39 18.91£1.12 <0.01
HADS-D score (0-21)>< 5.23+3.29 5.61+3.23 3.70+£2.42 <0.01
HADS-A score (0-21)>< 5.86+3.13 6.41£3.40 4.93+2.29 0.02
QUALEFFO-41 total score (0-100)° ¢ 54.76+14.28 55.05+14.74 35.58+9.92 <0.01
OSES-exercise score (0-600) 412.16£123.05 375.83+110.36 390.00+142.91 0.28
OSES-calcium score (0-600) 463.50£130.71 432.66£135.01 424.50+£147.14 0.26
OSES-total score (0-1200) 875.66+198.44 808.50£221.33 814.50+£231.67 0.17

P-value is significant when <0.05. 2Significant difference between OP and osteopenia group, °Significant difference between osteopenia and control group, <Significant
difference between OP and control group. OPN: Osteopenia, OP: Osteoporosis, TSK: Tampa scale of kinesiophobia, FES-I: Falls efficacy scale-international, HADS-A:
Hospital anxiety and depression scale-anxiety score, HADS-D: Hospital anxiety and depression scale-depression score, QUALEFFO-41: The quality of life questionnaire of
the European Foundation for Osteoporosis-41, OSES: Osteoporosis self-efficacy scale, SD: Standard deviation
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Table 3. Correlations between the kinesiophobia and

demographics, and clinic parameters in the patients with
OPN and OP

TSK score
Characteristics OPN patiens | OP patients
(n=60) (n=60)
Age r 0.345** 0.214
9 p | 0.007 0.101
r 0.352** 0.068
BMI p | 0.006 0.608
Duration of menopause | 0205 02557
P p |0.018 0.048
. . r |-0.009 0.069
Duration of disease o | 0946 0.601
r 0.426** 0.352**
HADSA p | 0.001 0.006
r | 0.469** 0.428**
HADSD p | 0.001 0.001
r 0.340** 0.495**
F5 p | 0.008 0.001
r 0.830** 0.715**
QUALEFFO-41 total o | 0.001 0.001
r |-0.315* -0.338**
OEIES oz o | 0014 0.008
OPN: Osteopenia, OP: Osteoporosis, TSK: Tampa scale of kinesiophobia, BMI:
Body mass index, HADS-A: Hospital anxiety and depression scale-anxiety score,
HADS-D: Hospital anxiety and depression scale-depression score, FES-: Falls
efficacy scale-international, QUALEFFO-41: The quality of life questionnaire of
the European Foundation for Osteoporosis-41, OSES: Osteoporosis self-efficacy
scale, r: Correlation coefficient, *p<0.05, **p<0.01

musculoskeletal pain unless osteoporotic bone fracture occurs.
In the study of Gunendi et al. (11), subjects with musculoskeletal
disorders that might cause pain were excluded. Thus, they
reported that the relationship between OP and kinesiophobia
cannot be explained by musculoskletal pain. In addition, they
suggested that having a diagnosis of OP without an adequate
education about the disease may lead to kinesiophobia and
the reason of this behavior might be a belief about increasing
possibility of movement related injuries like osteoporotic
fracture. Similar to that study we found that there was an
association between being diagnosed as OP and kinesiophobia.
Furthermore, the level of kinesophobia was
postmenopausal OP and OPN patients, and was higher in both
patient groups compared to healthy controls. The similarity in
kinesiophobia levels of patients with OP and OPN may be due
to the inability to distinguish both diseases due to insufficient
information. On the other hand, the diagnosis of both diseases
may be perceived to be of the same importance. We excluded
participants with history of fragility fractures and musculoskeletal
painful conditions that could cause kinesophobia. Therefore,
we think that having a diagnosis of OP or OPN may cause
kinesiophobia in postmenopausal women regardless of painful
conditions. In clinical practice, patients with postmenopausal
OP or OPN should be evaluated for kinesophobia and strategies
should be developed to overcome their wrong beliefs. In this
way, patients can be protected from sedentary life and have a
positive contribution to bone health.

There are few studies evaluating the relationship between
kinesophobia and demographic characteristics in the literature
(23-25). In these studies, it was reported that kinesiophobia
may be associated with increasing age and obesity. In our

similar in

Table 4. Comparison of clinical data according to level of kinesiophobia in the patients with OPN and OP

Subjects with OPN and OP

(n=120)

Low kinesiophobia High kinesiophobia
Characteristics (TSK score <37, n=22) (TSK score =38, n=98)

Mean £ SD Mean £ SD p
Age (years) 55.50+5.55 57.088+5.89 0.25
BMI (kg/m2) 27.71£2.92 29.754.71 0.05
Duration of menopause (years) 9.18+5.54 12.04+7.21 0.08
Duration of disease (years) 4.86+5.22 4.13+4.29 0.49
FES-| score (16-64) 18.90£1.19 20.01+£1.62 <0.01
HADS-D score (0-21) 3.2742.45 5.90+3.22 <0.01
HADS-A score (0-21) 4.27+2.71 6.56£3.24 <0.01
QUALEFFO-41 total score (0-100) 36.00£10.28 59.15+£11.58 <0.01
OSES-exercise score (0-600) 932.27+214.09 821.83+207.27 0.02
OSES-calcium score (0-600) 488.18+133.29 439.08+132.22 0.1
OSES-total score (0-1200) 932.27+214.09 821.83+207.27 0.02

P-value is significant when <0.05. SD: Standard deviation, TSK: Tampa scale of kinesiophobia, BMI: Body mass index, HADS-A: Hospital anxiety and depression scale-
anxiety score, HADS-D: Hospital anxiety and depression scale-depression score, FES-: Falls efficacy scale-international, QUALEFFO-41: The quality of life questionnaire of

the European Foundation for Osteoporosis-41, OSES: Osteoporosis self-efficacy scale




Turk J Osteoporos
2021,27:74-81

Misirci et al. 79

Kinesiophobia in Osteoporosis or Osteopenia

study, there was no statistically significant difference between
postmenopausal OR OPN and control groups in terms of height,
weight, BMI, disease duration, education level and occupational
status. Therefore, we can say that the results obtained in terms
of kinesophobia are independent of these socio demographic
characteristics. When we evaluated the relationship between
kinesophobia and demographic characteristics, we obtained
weak or contradictory data. We observed the relationship
between level of kinesophobia and age and BMI only in the
patients with OPN. While there was a weak positive correlation
between level of kinesiophobia and duration of menopause in
the patients with OP and OPN, there was no correlation between
level of kinesiophobia and duration of disease. These results may
be due to the age range of the participants being 40-65 years.
In order to better understand the relationship between the
level of kinesophobia and demographic characteristics in these
populations, our results should be supported with new studies.
The relationship between OP and fall risk is well known (26).
However, there are few studies in the literature evaluating the
FOF in patients with OR In these studies, researchers reported
that OP is associated with FOF and restrictions in daily life due
to FOF (27,28). In line with previous studies, we found that the
FOF was higher in both patient groups than in controls. But the
level of FOF was similar in the patients with OP and OPN. In
the literature, there are no studies evaluating the relationship
between FOF and kinesophobia in any patient population.
In the current study, there was a weak-moderate positive
correlation between FOF and kinesophobia in the patients with
OP and OPN. When the patients were grouped as high and low
kinesiophobia, we found that patients with high kinesophobia
had more FOF than patients with low kinesophobia. It can be
concluded that FOF may increase kinesiophobia or the FOF may
be triggered by kinesophobia.

It has been reported that the prevalence of psychological
problems such as anxiety and depression in OP patients is higher
than the normal population (29,30). Furthermore, increased
depression or anxiety levels are correlated with decreased BMD
(31,32). Consistent with the literature; anxiety and depression
scores in our study were significantly higher in OP and OPN
patients compared to controls. But, anxiety and depression
scores were similar in the patients with OP and OP Previously, the
relationship between kinesophobia and psychological state was
evaluated in other disease populations, and a positive correlation
was reported between the level of anxiety and depression and
the level of kinesophobia (2,3,33). In our study, we found a
weak to moderate positive correlation between kinesophobia
scores and anxiety and depression scores of patients with OP
and OPN. The weak to moderate level of correlation may be due
to the fact that we excluded individuals with major psychiatric
disorders who take medication and that the anxiety and
depression scores of the study population were low. In addition,
when high and low kinesophobia patients were compared in
terms of anxiety and depression scores, it was found that high
kinesophobia patients had higher anxiety and depression scores.

These results suggest that psychological status is associated
with kinesiophobia in postmenopausal OP and OPN patients.
However, it may be difficult to determine whether this is the
cause or consequence of kinesiophobia.

In the literature, there are studies showing that the QoL of OP
patients with or without fractures has deteriorated compared
to healthy controls (34,35). In a study evaluating the QoL in
women with postmenopausal OP without fractures; advanced
age, high BMI, low education level, early menopause and low
BMD values were stated to adversely affect QoL (36). Our
study population consisted of postmenopausal women without
fractures. Although the groups were similar in terms of socio-
demographic characteristics, QoL was decreased in the patients
with OP or OPN compared to controls. In studies conducted in
patients with chronic musculoskeletal pain, kinesiophobia has a
negative effect on Qol, and a significant relationship between
high kinesophobia and low QoL has been reported (2,3,37,38).
Similarly, Gunendi et al. (11) reported a significant negative
correlation between kinesophobia and QoL in the patients with
OP Consistent with the literature, we found a strong correlation
between increased kinesophobia and decreased QoL in both OP
and OPN patients. In addition, when we compared the patients
with high and low kinesophobia in terms of QolL, we found that
patients with high kinesophobia had poor QolL. Overcoming
kinesiophobia in the OP and OPN patients may contribute to
improved QolL.

Self-efficacy refers to the individual's belief in their ability
to successfully complete a specific task (39). OSES utilizes
perceived susceptibility and seriousness, perceived barriers
and benefits, health motivation, and self-confidence in one’s
ability to take actions needed to prevent osteoporosis to
predict possible occurrence of health behaviors. Janiszewska
et al. (40) reported that self-efficacy levels in women over 45
years of age receiving OP treatment were not satisfactory and
moreover were decreased with age. Studies have shown that
OP knowledge and self-efficacy levels increase with education
(41,42). According to our results, there was no difference
between the groups (OR OPN, control) in terms of OSES-total,
exercise and calcium intake subgroup scores. On the other
hand, in the high kinesiophobia patient group, the OSES-total
and subscale scores were lower than the lower kinesiophobia
group. There was also a weak negative correlation between
total scores of OSES and kinesiophobia scores. Low OP self-
efficacy may increase kinesiophobia in the patients with OP
and OPN. Strategies to increase OP self-efficacy levels can
provide support in overcoming kinesophobia in the patients
with OP and OPN.

Study Limitations

The limitations of the present study should be considered.
Firstly, a cross-sectional design was used in this study so we
cannot establish causal relationship kinesiophobia and OP and
OPN. Secondly, the TSK lacks validity for use in subjects with
OP since it is a measure specifically developed for subjects with
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pain complaint. As there is no kinesiophobia scale specifically
developed for OR we used TSK that was previously applied in
patients with OP (11,43). Thirdly, our study group has limited
number of patients and is composed of only females. Future
studies should include a larger population and both sexes. A
strong point of our study is that it is the first study in which the
relationships between kinesophobia level and demographic, FOF,
self-efficacy in OR QoL and psychological status were assessed
together in patients with OP and OPN.

Conclusion

The patients with postmenopausal OP and OPN may have
kinesiophobia that might be associated with fear of fracture.
Presence of kinesiophobia should be considered in the evaluation
of these patients. The kinesiophobia levels of patients with OP
and OPN were similar in this study. Therefore, it should be kept
in mind that patients with OPN may develop kinesiophobia
as well as patients with OP High level of kinesiophobia may
be associated increased FOF impaired psychological status,
poor QoL and decreased self-efficacy in the patients with
postmenopausal OP or OPN. This should also be taken into
consideration when developing strategies and prevention
programs for OP or OPN.

Ethics

Ethics Committee Approval: The study protocol was approved
by the Medical Research Ethics Committee at Ondokuz Mayis
University (decision no: 2018/154, date: 12.04.2017).
Informed Consent: All participants provided signed informed
consent.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: S.M., YA., Concept: S.M,,
YA., AB. Data Collection or Processing: S.M., Analysis or
Interpretation: YA., Y.U, Literature Search: SM., YA., Writing:
SM., YA, AK.C, YU.

Conflict of Interest: No conflict of interest was declared by the
authors.

Financial Disclosure: The authors declared that this study has
received no financial support.

References

1. Kori KS, Miller RR Todd D. Kinesiophobia: a new view of chronic
pain behavior. Pain Manag 1990;3:35-43.

2. Oskay D, Tuna Z, Dizglin i, Elbasan B, Yakut Y, Tufan A. Relationship
between kinesiophobia and pain, quality of life, functional
status, disease activity, mobility, and depression in patients with
ankylosing spondylitis. Turk J Med Sci 2017;47:1340-7.

3. AltugF, Unal A, Kilavuz G, Kavlak E, Citisli V, Cavlak U. Investigation
of the relationship between kinesiophobia, physical activity level
and quality of life in patients with chronic low back pain1. J Back
Musculoskelet Rehabil 2016;29:527-31.

4. Back M, Cider A, Herlitz J, Lundberg M, Jansson B. The impact on
kinesiophobia (fear of movement) by clinical variables for patients
with coronary artery disease. Int J Cardiol 2013;167:391-7.

20.

21.

22.

23.

24.

25.

Larsson C, Ekvall Hansson E, Sundquist K, Jakobsson U. Impact of
pain characteristics and fear-avoidance beliefs on physical activity
levels among older adults with chronic pain: a population-based,
longitudinal study. BMC Geriatr 2016;16:50.

Dontas IA, Yiannakopoulos CK. Risk factors and prevention of
osteoporosis-related fractures. J Musculoskelet Neuronal Interact
2007,7:268-72.

Osteoporosis prevention, diagnosis, and therapy. NIH Consens
Statement 2000;17:1-45.

Karaguzel G, Holick MF Diagnosis and treatment of osteopenia.
Rev Endocr Metab Disord 2010;11:237-51.

Caires ELPR Bezerra MC, Junqueira AFTA, Fontenele SMA, Andrade
SCA, d'Alva CB. Treatment of postmenopausal osteoporosis: a
literature-based algorithm for use in the public health care system.
Rev Bras Reumatol Engl Ed 2017;57:254-63.

. Kanis JA, McCloskey EV, Johansson H, Cooper C, Rizzoli R, Reginster

JY; Scientific Advisory Board of the European Society for Clinical
and Economic Aspects of Osteoporosis and Osteoarthritis (ESCEQ)
and the Committee of Scientific Advisors of the International
Osteoporosis  Foundation (IOF). European guidance for the
diagnosis and management of osteoporosis in postmenopausal
women. Osteoporos Int 2013;24:23-57.

. Gunendi Z, Eker D, Tecer D, Karaoglan B, Ozyemisci-Taskiran O. Is

the word “osteoporosis” a reason for kinesiophobia? Eur J Phys
Rehabil Med 2018;54:671-5.

. Curtis EM, Moon RJ, Harvey NC, Cooper C. The impact of

fragility fracture and approaches to osteoporosis risk assessment
worldwide. Bone 2017;104:29-38.

. Assessment of fracture risk and its application to screening for

postmenopausal osteoporosis. Report of a WHO Study Group.
Geneva, World Health Organization, 1994 (WHO Technical Report
Series, No. 843).

. Miller RR Kori SH, Todd DD. The Tampa Scale. Unpublished Report,

Tampa; 1991.

. Yiimaz OT, Yakut Y, Uygur F, Ulug N. Turkish version of the Tampa

Scale for Kinesiophobia and its test-retest reliability. Fizyoterapi
Rehabilitasyon 2011;22:44-9.

. Vlaeyen JWS, Kole-Snijders AMJ, Boeren RGB, van Eek H. Fear of

movement/(re)injury in chronic low back pain and its relation to
behavioral performance. Pain 1995;62:363-72.

. Ulus Y, Durmus D, Akyol Y, Terzi Y, Bilgici A, Kuru O. Reliability and

validity of the Turkish version of the Falls Efficacy Scale International
(FES-) in community-dwelling older persons. Arch Gerontol Geriatr
2012;54:429-33.

. Kim K, Horan ML, Gendler P Osteoporosis Knowledge Tests,

Osteoporosis Health Belief Scale, and Osteoporosis Self-efficacy
scale. Allendale: MI: Grand Valley State University; 1991.

. Kilig D, Erci B. Osteoporoz Saglik inan¢ Olcegi, Osteoporoz Oz-

etkililik/yeterlik Olcegi ve Osteoporoz Bilgi Testi'nin Gegerlilik ve
Glvenirligi. Atatiirk Universitesi Hemsirelik Yiiksekokulu Dergisi
2004;7:89-102.

Zigmond AS, Snaith RP The hospital anxiety and depression scale.
Acta Psychiatr Scand 1983;67:361-70.

Aydemir O, Gulvenir T, Kiey L, Kdltir S. Validity and reliability of
Turkish version of hospital anxiety and depression scale. Turk
Psikiyatri Derg 1997,8:280-7.

Kogyigit H, Glseren S, Erol A, Hizli N, Memis A. The reliability
and validity of the Turkish version of Quality of Life Questionnaire
of the European Foundation for Osteoporosis (QUALEFFO). Clin
Rheumatol 2003;22:18-23.

Alaca N. The relationships between pain beliefs and kinesiophobia
and clinical parameters in Turkish patients with chronic
knee osteoarthritis: a cross-sectional study. J Pak Med Assoc
2019;69:823-7.

Vincent HK, Omli MR, Day T, Hodges M, Vincent KR, George SZ.
Fear of movement, quality of life, and self-reported disability in
obese patients with chronic lumbar pain. Pain Med 2011;12:154-
64.

Vincent HK, Seay AN, Montero C, Conrad BR Hurley RW, Vincent
KR. Kinesiophobia and fear-avoidance beliefs in overweight



Turk J Osteoporos
2021,27:74-81

Misirci et al.
Kinesiophobia in Osteoporosis or Osteopenia

81

26.

27.

28.

29.

30.

31.

32.

33.

34.

older adults with chronic low-back pain: relationship to walking
endurance-part Il. Am J Phys Med Rehabil 2013;92:439-45.

Olsen CF, Bergland A. The effect of exercise and education on
fear of falling in elderly women with osteoporosis and a history
of vertebral fracture: results of a randomized controlled trial.
Osteoporos Int 2014,;25:2017-25.

Resnick B, Nahm ES, Zhu S, Brown C, An M, Park B, et al. The impact
of osteoporosis, falls, fear of falling, and efficacy expectations on
exercise among community-dwelling older adults. Orthop Nurs
2014,;33:277-86.

Meyer F Konig HH, Hajek A. Osteoporosis, Fear of Falling,
and Restrictions in Daily Living. Evidence From a Nationally
Representative Sample of Community-Dwelling Older Adults. Front
Endocrinol (Lausanne) 2019;10:646.

Silverman SL, Shen W, Minshall ME, Xie S, Moses KH. Prevalence
of depressive symptoms in postmenopausal women with low
bone mineral density and/or prevalent vertebral fracture: results
from the Multiple Outcomes of Raloxifene Evaluation (MORE)
study. J Rheumatol 2007;34:140-4.

Holmes JD, House AQ. Psychiatric illness in hip fracture. Age Ageing
2000;29:537-46.

Catalano A, Martino G, Bellone F, Gaudio A, Lasco C, Langher V, et
al. Anxiety levels predict fracture risk in postmenopausal women
assessed for osteoporosis. Menopause 2018;25:1110-5.

Stubbs B, Brefka S, Dallmeier D, Stubbs J, Vancampfort D, Denkinger
MD. Depression and Reduced Bone Mineral Density at the Hip and
Lumbar Spine: A Comparative Meta-Analysis of Studies in Adults
60 Years and Older. Psychosom Med 2016;78:492-500.

Kocjan J. Impact of anxiety and depression to kinesiophobia (fear
of movement) level among patients with cardiovascular diseases.
A comparison study. Journal of Education Health and Sport
2016;6:81-90.

Ciubean AD, Ungur RA, Irsay L, Ciortea VM, Borda IM, Onac |,
et al. Health-related quality of life in Romanian postmenopausal

35.

36.

37.

38.

39.

40.

41.

42.

43.

women with osteoporosis and fragility fractures. Clin Interv Aging
2018;13:2465-72.

Bianchi ML, Orsini MR, Saraifoger S, Ortolani S, Radaelli G, Betti S.
Quality of life in post-menopausal osteoporosis. Health Qual Life
Outcomes 2005;3:78.

Yilmaz H, Erkin G, Polat HAD, Kiclksen S, Salli A, Ugurlu H.
Osteoporozda Yasam Kalitesi: Bir Kontrolli Calisma. Turk
Osteoporoz Dergisi 2012;18 47-52.

Luque-Suarez A, Martinez-Calderon J, Falla D. Role of kinesiophobia
on pain, disability and quality of life in people suffering from
chronic musculoskeletal pain: a systematic review. Br J Sports Med
2019;53:554-9.

Antunes RS, de Macedo BG, Amaral Tda S, Gomes Hde A, Pereira
LS, Rocha FL. Pain, kinesiophobia and quality of life in chronic low
back pain and depression. Acta Ortop Bras 2013;21:27-9.
Bandura A. Self-efficacy: Toward a unifying theory of behavioral
change. Psychol Rev 1977;84:191-215.

Janiszewska M, Kulik T, ZotnierczukKieliszek D, Drop B, Firlej E,
Gajewska |. General self-efficacy level and health behaviours in
women over the age of 45 years who have undergone osteoporosis
treatment. Prz Menopauzalny 2017;16:86-95.

Evenson AL, Sanders GFE Educational Intervention Impact on
Osteoporosis Knowledge, Health Beliefs, Self-Efficacy, Dietary
Calcium, and Vitamin D Intakes in Young Adults. Orthop Nurs
2016;35:30-6.

Lv N, Brown JL. Impact of a nutrition education program to increase
intake of calcium-rich foods by Chinese-American women. J Am
Diet Assoc 2011;111:143-9.

Oksuz S, Unal E. The effect of the clinical pilates exercises on
kinesiophobia and other symptoms related to osteoporosis:
Randomised controlled trial. Complement Ther Clin Pract
2017,26:68-72.



82 Original Investigation / Orijinal Arastirma

DOI: 10.4274/tod.galenos.2020.97658
Turk J Osteoporos 2021;27:82-9

The Relationship Between Bone Mineral Density Values and
Prognostic Nutritional Index As Well As Serum Trace Element Levels
in Postmenopausal Women

Postmenapozal Kadinlarda Kemik Mineral Yogunlugunun Prognostik Nutrisyonel //7de/<s
ve Eser Elementler ile Olan lliskisi

® Ayhan Kul, ® Zafer Bayraktutan*, ® Muhammet Celik*

Ataturk University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Erzurum, Turkey
*Ataturk University Faculty of Medicine, Department of Medical Biochemistry, Erzurum, Turkey

Abstract

Objective: The relationship between bone mineral density (BMD) values and nutritional status as well as serum copper (Cu), zinc (Zn),
selenium (Se) and manganese (Mn) levels in postmenopausal women has not been fully elucidated. Therefore, this study aimed to investigate
whether there is a relationship between BMD values and nutritional status as well as serum Cu, Zn, Se and Mn levels by evaluating the
nutritional status of postmenopausal women based on the BMD values using an objective index.

Materials and Methods: The study included 105 postmenopausal women who were divided into the following 3 groups: Controls (control
group, n=30, T-score >-1.0), patients with osteopaenia (osteopaenia group, n=30, T-score >-2.5) and patients with osteoporosis (osteoporosis
group, n=45, T-score <-2.5). Moreover, the nutritional status of the patients was determined using the prognostic nutritional index (PNI), which
is calculated based on the serum albumin levels and total lymphocyte count. Further, serum Cu, Zn, Se and Mn levels were also determined.
The relationship between BMD and PNI as well as the serum levels of Cu, Zn, Se and Mn was investigated.

Results: The mean age and body mass index (BMI) of the participants were found to be similar in all the groups [control group (age, 63.4+5.2
years; BMI, 33.7+5.6 kg/m?); osteopaenia group (age, 64.6+5.3 years; BMI, 33.5+5.9 kg/m?) and osteoporosis group (age, 65.8+5 years;
BMI, 30.9+7.2 kg/m?)]. In the osteoporosis group, the PNI and serum albumin, Cu and Zn levels were significantly lower than those in the
control group (p<0.05), and a weak positive correlation was observed between lumbar total BMD values and PNI as well as serum albumin
and Mn levels (p<0.05). Furthermore, a positive moderate correlation between PNI and serum Zn levels was observed in the osteoporosis
group (p=0.045, r=0.063).

Conclusion: Low serum albumin levels and a low PNI, particularly in postmenopausal patients with osteoporosis, may have an adverse effect
on the total BMD in the lumbar region. Furthermore, Zn supplementation in patients with osteoporosis having low PNI can be a potential
additional treatment strategy. Cu and Mn supplementation may also provide an additional benefit to existing treatments.

Keywords: Postmenopausal osteoporosis, prognostic nutritional index, trace elements

Amac: Postmenopozal kadinlarda kemik mineral yogunlugunun (KMY) nutrisyonel durum ve serum bakir (Cu), ¢inko (Zn), selenyum (Se)
ve manganez (Mn) seviyeleri ile olan iliskisi tam olarak aydinlatlamamistir. Bu nedenle postmenopozal kadinlarin KMY degerlerine gore
nutrisyonel durumunu objektif bir indeks ile degerlendirerek Cu, Zn, Se ve Mn ile arasinda bir iliski olup olmadigini incelemeyi amacladik.
Gereg ve Yontem: Calismada postmenopozal olan 105 kadin Ug¢ gruba ayrildi; kontroller (kontrol grup, n=30, T-skoru >-1,0), osteopenik
hastalar (osteopenik grup, n=30, T-skoru >-2,5) ve osteoporotik hastalar (osteoporotik grup, n=45, T-score =<-2,5). Hastalarin nutrisyonel
durumlarinin belirlenmesinde serum alblmin ve total lenfosit sayisini iceren prognostik nutrisyonel indeks (PNI) kullanildi. Cu, Zn, Se ve Mn
eser elementlerinin serum seviyeleri belirlendi. KMY ile PNI ve eser elementlerin serum seviyeleri arasindaki iliski incelendi.

Bulgular: Katilimailarin ortalama yas ve viicut kitle indeksi (VKI) tim gruplarda benzerdi. [Kontrol grubu (yas, 63,4+5,2 yil; VKI, 33,7+5,6 kg/
m?); osteopeni grubu (yas, 64,6%5,3 yil; VKI, 33,5¢5,9 kg/m?) ve osteoporozis grubu (yas, 65,8+5 yil; VKi, 30,9+7,2 kg/m?)]. Osteoporoz
grubunda; PNI, albdmin, serum Cu ve Zn seviyelerinin kontrol grubuna gére anlamli sekilde daha distk oldugu (p<0,05) ve lomber total KMY
degerleri ile PNI, alblmin ve serum Mn seviyesi arasinda pozitif zayif bir korelasyon oldugu bulundu (p<0,05). Ayrica osteoporoz grubunda
PNI ile serum Zn seviyesi arasinda pozitif orta dizeyde bir korelasyon oldugu tespit edildi (p=0,045, r=0,063).
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Sonug: Postmenopozal osteoporoz hastalarinda ¢zellikle disiik serum alblmin diizeyi ve/veya disik PNI degeri lomber bolgedeki total
KMY’yi olumsuz yonde etkileyebilir. Ayrica distik PNI degeri olan osteoporoz hastalarinda Zn takviyesinin yapilmasi potansiyel ek bir tedavi
stratejisi olabilir. Bununla birlikte Cu ve Mn bilesiklerinin takviyesi mevcut tedavilere ek olarak fayda saglayabilir.

Anahtar kelimeler: Postmenopozal osteoporoz, prognostik nutrisyonel indeks, eser elementler

Introduction

Osteoporosis, a silent but progressive disease in which bone
mineral density (BMD) and quality is affected, significantly
increases the risk of fractures in postmenopausal women. As
a result of the increase in the prevalence of osteoporosis with
the elderly population worldwide, one in three women is at risk
of osteoporotic fracture (1). The increased risk of fractures is
a public health problem in postmenopausal women and also
an important reason for increased morbidity and mortality. Its
pathogenesis is versatile and consists of complex interactions of
many physiological processes, including genetic, environmental,
hormonal, and nutritional factors, as well as trace element
deficiencies (2).

The presence of subclinical chronic inflammation and age-
related geriatric problems in postmenopausal osteoporosis
may contribute to malnutrition development by causing
deterioration of individuals’ nutritional status. Therefore,
postmenopausal osteoporosis and malnutrition are likely to
be seen together and may affect each other negatively (3). In
addition, due to both postmenopausal osteoporosis (4) and
malnutrition and advanced age (5), the risk of trace element and
vitamin deficiencies increases. In previous studies, it has been
reported that many trace elements are required in the growth,
development, and repair processes of healthy bones (6,7). In
some recent studies, the relationship between postmenopausal
osteoporosis and trace elements such as copper (Cu), zinc (Zn),
selenium (Se), and manganese (Mn) has been investigated (8,9).
However, although it is known that the risk of bone resorption
may increase in the deficiency of Cu, Zn, Se, and Mn elements,
the relationship between these elements and postmenopausal
osteoporosis has not been fully elucidated (2,10-12). In addition,
there is no study in the literature that examines the nutritional
status of postmenopausal women according to their BMD with
an objective index and evaluates the relationship between trace
elements. Therefore, in our study, the prognostic nutritional index
(PNI), which is a reliable method that includes serum albumin
and total lymphocyte count (TLC) was used for postmenopausal
elderly patients (13).

In this study, we aimed to investigate whether there is a
relationship between BMD and PNI and serum levels of Cu, Zn,
Se, and Mn trace elements in postmenopausal women.

Materials and Methods

This retrospective study included postmenopausal women who
admitted to Atatlrk University Medical Faculty Physical Medicine

and Rehabilitation Department outpatient clinic between January
2019 and January 2020. The data of the patients included in the
study were obtained from hospital records. In addition, consent
was obtained from the participants. The study was approved
by the Atatirk University Faculty of Medicine Ethics Committee
(decision no: 16, date: 07.05.2020). The study was conducted
in accordance with the Declaration of Helsinki.

In this retrospective study; 105 postmenopausal women
including control (n=30, T-score >-1.0); osteopenic (n=30, -1>
T-score >-2.5); and osteoporotic (n=45, T-score =-2.5) groups
were investigated. Body mass index (BMI) values of women in
all three groups were carefully matched.

Inclusion criteria were as follow;

1. Minimum age 45, maximum age 70.

2. Spontaneous menopause for at least 12 months.

Exclusion criteria were as follow;

1. Any disease history that may affect bone metabolism and
cause secondary osteoporosis.

2. Having a surgical menopause.

3. Any organ pathology (i.e., gastrointestinal system) and disease
that will cause malnutrition.

4. Any drug use history that may lead to corticosteroid or
osteoporosis (except non-steroidal anti-inflammatory drugs and
paracetamol).

5. Other medical conditions that may affect trace element levels
such as kidney disease, diabetes mellitus, or medication use (i.e.,
diuretic, hormone replacement therapy, laxatives, etc.) may be
affected.

6. Bisphosphonates, calcitonin, anabolic steroids, hormone
replacement therapy, calcium, or vitamin D use in the last 6
months.

BMD measurements;

Osteoporosis diagnosis was made based on BMD measurements
according to World Health Organization criteria (14). Dual-energy
X-ray absorptiometry (DEXA) was evaluated by measuring the
lumbar spine (L1-L4 total T-score) and femoral total and neck
T-scores for axial skeletal BMD values (DEXA, Hologic QDR
2000). Group 1 (normal), group 2 (osteopenia), and group 3
(osteoporosis) were identified as bone mass loss <1 standard
deviation (SD), 1 SD< bone mass loss <2.5 SD, and bone mass
loss =2.5 SD, respectively. Results were recorded as g/cm? (14).
Determination of nutritional status;

PNI' was calculated based on the equation below.

PNI=10 x serum albumin (g/dL) +0.005 x total lymphocyte
count (per mm?)

Serum albumin levels indicate protein reserve and low total
lymphocyte count indicate low immune function as a result of
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malnutrition. It shows normal malnutrition if PNI value =50, mild
malnutrition if PNI value is <50, moderate to severe malnutrition
if PNI value is <45, and severe malnutrition if PNI value is <40.
Lower PNI scores indicate that the nutritional status is worse
(13,15).

Measurements of PNI parameters (albumin and TLC) in serum.
Blood samples were taken from the ante-cubital vein following
8-10 hours starving and stored in standard biochemistry tube
(yellow capped tubes with gel) and hemogram tubes containing
ethylenediaminetetraacetic acid (EDTA). Total lymphocyte count
was calculated from hemogram tubes with EDTA. Biochemistry
tubes were centrifuged at 3500 rpm for 10 minutes, and serum
partition was separated. Serum samples were stored at -80 °C
until analysis. Serum samples were taken out of the refrigerator
and waited until they reached room temperature. Routine clinical
chemistry analyzes were carried out in clinical chemistry devices
in the medical biochemistry laboratory of Atatlirk University
Medical Faculty. Trace element concentration measurements
were performed using the Agilent ICP-MS system (Agilent
technologies, Courtaboeuf, France). Normal range of serum
albumin level and TLC were 3.5-5.2 g/dL and 1.16-3.61x103/
mm?, respectively.

Measurements of Serum Cu, Zn, Se and Mn Levels

The Agilent ICP-MS system consists of a 7700 Series (Agilent
Technologies, Courtaboeuf, France), and the system is equipped
with a third-generation octopole reaction system (ORS3) using
He gas. Samples were injected from sample tubes in a CETAC
ASX-500 Series autosampler (CETAC Technologies, Omaha, NE,
USA) with a peristaltic pump. The gas outlet, ion lenses, solubility
axis, torch position, and background are optimized daily using
the adjustment solution (1 mg L-1) to perform the instrument’s
stability test. Normal ranges of trace elements in serum are Cu;
700-1550 mg/L, Zn; 800-1200 mg/L, Se; 63-160 mg/L and Mn;
as 5-15 mg/L.

Statistical Analysis

The data were evaluated in the IBM SPSS statistics 25.0 (IBM
Corp, Armonk, New York, USA) statistics program. Descriptive
statistics are given as number of units (n), percent (%), mean
+ SD (x+SD), median (Q1-Q3) values. The normal distribution
of data of numerical variables was evaluated by Shapiro-Wilk
normality test and Q-Q graphs. Comparisons between groups
were made using One-Way ANOVA for variables with normal
distribution, and Kruskal-Wallis analysis for variables without
normal distribution. As multiple comparison test, Tukey
honestly significant difference was used for normally distributed
variables, and Dunn-Bonferoni test was used for non-normally
distributed variables. In correlations between PNI and trace
elements, evaluations were made using Pearson’s correlation
coefficient (r) for normally distributed variables and Spearman
correlation coefficient (r ) for non-normally distributed variables.
Linear regression analysis was performed between age, BMI,
PNI, albumin, Cu, Zn and Mn variables and BMD in the groups.
P<0.05 was considered statistically significant.

Results

The average BMI, age range, and BMI values of 105
postmenopausal women were determined according to the
BMD values as control (n=30, mean age; 63.4+5.2 years, age
range; 53-70 years, BMI mean value; 33.7+5.6), osteopenia
(n=30, mean age; 64.6+5.3 years, age range; 50-70 years, BMI
average value; 33.5+5.9) and osteoporosis (n=45, average age;
65.8+5 years, age range 51-70 years the BMI average value into
30.9+7.2) groups (Table 1).

Age and BMI mean values were statistically similar in the
groups. However, mean BMI values decreased gradually in
the control, osteopenia, and osteoporosis groups, respectively.
When PNI (albumin and TLC), serum Cu and Zn levels of the
groups are compared; PNI, serum Cu and Zn levels were
found to be gradually decreased in control, osteopenia and

Table 1. Comparison of demographic characteristics, prognostic nutritional index and serum levels of trace elements in

groups
Parameters Control Osteopenic Osteoporotic o
(T-score: 0 to -0.99) (T-score: -1 to -2.49) (T-score: <-2.5)
n 30 30 45 -
Age (years) (min-max) 63.4 (53-70) 64.6 (50-70) 65.8 (51-75) 0.135
BMI (kg/m?) 33.7 (25.547.6) 33.5(24.4+46.8) 30.9 (20.1+52.3) 0.109
PNI 53.21+4.95 52.06+4.43 48.01+6.77 0.005**
Albumin 42.12+2.4 37.57+9.6 37.96+4.5 0.006**
TLC 2212+823.6 2296,53+1022,1 2211,11+719.3 0.210
Cu (mg/L) 1021,4+37.4 1007,2+33.5 882.7+31.03 0.017*
Zn (mg/L) 416.1+44.1 366.9+40.8 297.6+41.3 0.026*
Se (mg/L) 262.3+35.08 264.2+33.5 260.1+31.07 0.905
Mn (mg/L) 9.5+2.01 8.5+2.9 7.4+19 0.506
*p<0.05, **p<0.01. n: Number of female patients, BMI: Body mass index, PNI: Prognostic nutritional index, Cu: Copper, Zn: Zinc, Se: Selenium, Mn: Manganese,
TLC: Total lymphocyte count
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osteoporosis groups, respectively. There was a statistically
significant difference between control and osteoporosis
groups in terms of PNI, albumin, Cu, and Zn levels (p<0.05).
However, there was no significant difference between the
osteoporosis and the control groups in terms of TLC values.
In addition, there was no significant difference between the
osteoporosis group and the osteopenia group in terms of PNI,
Cu and Zn levels, and between the osteopenia group and the
control group. However, there was a significant difference
between the osteopenia group and the control group in
terms of albumin levels (p<0.05). In control, osteopenia,
and osteoporosis groups, it was observed that serum Mn
level gradually decreased and serum Se level was lowest in
the osteoporosis group, respectively. However, there was no
statistically significant difference between serum Mn and Se
levels between groups (Table 1).

When the relationship between the lumbar total, femur neck
and femur total BMD values and demographic data, PNI and
serum levels of trace elements were evaluated; there was a
weak negative correlation between age and femoral neck BMD
In the control and osteoporosis groups and a moderate positive
correlation between BMI and femoral neck and femur total BMD
values in the osteopenia group (p<0.05). There was a moderate
(p=0.027, r=0.402) and weakly positive correlation (p=0.023,
r=0.340) between the lumbar total BMD values and PNI in
the control and osteoporosis groups, respectively. In addition,
there was a low (p=0.032, r=0.393) and moderate (p=0.001,
r=0.556) positive correlation between femur neck and femur
total BMD values and albumin in the control group. There was
a weak positive correlation between the lumbar total BMD and
albumin in the osteoporosis group (p=0.008, r=0.392) (Table 2).
There was a moderate positive correlation between femur neck

Table 2. Relationship between bone mineral density and demographic characteristics, prognostic nutritional index and

serum levels of trace elements in groups

Control Osteopeni Osteoporosis
Lomber | Femur | Femur Lomber Femur Femur Lomber Femur Femur
total neck total total neck total total neck total
BMD BMD BMD BMD BMD BMD BMD BMD BMD
2 2 2 2 2 2 2 2 2
(9/em?) | (g/cm?) | (9/em?) | (9/em?) | (g/em?) | (g/em?) | (g/em?) | (g/cm?) | (g/cm?)
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and femur total BMD values and serum Cu levels in the control
group (respectively; p=0.001, r=0.626 and p=0.011, r=0.455)
while a weak positive correlation was observed between lumbar
total BMD values and serum Mn (p=0.031, r=0.32) levels in the
osteoporosis group (p<0.05). However, there was no correlation
between serum Zn and Se values and BMD values (Table 2).
When the relationships between PNI values and demographic
data and serum levels of trace elements are evaluated; there
was a significant positive moderate correlation between PNI
level and serum Zn level (p=0.045, r=0.063) in osteoporosis
group, but there was no significant correlation in other data
(Table 3).

Age, BMI, PNI, albumin, Cu, Mn and Zn levels were included in
the linear regression analysis to reveal the role of the analyzed
parameters in the determination of BMD. It was observed
that PNI value is not a determiner on lumbar total BMD in
postmenopausal osteoporosis patients while the albumin level
is a weak determinant [Beta coefficient () =0.556, R*=0.309,
p=0.001, standard error =0.054, 95% confidence interval]
(Graphic 1). It was observed that BMI was a weak determinant
on femur neck and femur total BMD in osteopenia patients
while PNI value was found to be a weak determinant on lumbar
total BMD in control patients. It was observed that the other
parameters evaluated were not a determining factor on BMD.

F2 Linear

. -
[y=019+0,19%

Lumbartotal_BMD

Albumin

Graphic 1. Linear regression graph between albumin and lumbar
total BMD in postmenopausal osteoporosis group
BMD: Body mineral density

Discussion

In our study, it was found that PNI, serum albumin, Cu, and
Zn levels were significantly lower in the osteoporosis group
compared to the control group, and there was a weak positive
correlation between lumbar total BMD values and PNI, albumin,
and serum Mn levels. In addition, there was a moderate positive
correlation between PNI and serum Zn levels in the osteoporosis
group.

Osteoporosis, one of the most important health problems of
postmenopausal women and genetic factors play a major role.
However, adequate and balanced nutrition can be an inexpensive
and easily applicable therapeutic method as well as an additional
contribution to the treatment process compared to other treatment
methods. Trace elements other than vitamin D and calcium, which
are known as the main components of bone metabolism are
essential sub-elements necessary for the success of many stages of
bone metabolism (16). For this reason, deficiencies of these basic
sub-items can be eliminated with adequate and balanced nutrition
or supplements in postmenopausal osteoporosis. Otherwise,
in addition to the increased morbidity and mortality seen in
osteoporosis, additional morbidity and mortality in malnutrition
may pose a serious risk (17).

While advanced age and low BMI values contribute to the
formation of osteoporosis in  postmenopausal
subclinical chronic inflammation present in osteoporosis patients
may also contribute to the formation of malnutrition (17-20).
In our study, there was no significant difference between the
groups in terms of age and BMI values. Therefore, it can be
suggested that age and BMI values in the groups did not make
an additional contribution to the formation of postmenopausal
osteoporosis and malnutrition. However, similar to the literature,
postmenopausal patients had the lowest BMI level, and this
may be an indicator of impaired nutritional status in patients
with osteoporosis. Furthermore, it was found that there was
a significant relationship between BMI and femur neck and
femur total BMD in osteopenia patients. The regression analysis
revealed that BMI had a strong effect on femur neck and femur
total BMD.

The albumin level evaluated in the PNI is an important indicator
of the amount of protein taken by the diet (21). There are several

women,

Table 3. Relationship between prognostic nutritional index values and serum levels of trace elements in groups

Parameters PNI values with normal control | PNI values with osteopenic | PNI values with osteoporotic
(T-score: 0 to -0.99) (T-score: -1 to -2.49) (T-score: <-2.5)
P r P r P r

Age (years) 0.913 -0.21 0.098 -0.308 0.891 -0.21

BMI (kg/m?) 0.256 0.214 0.394 0.162 0.868 -0.025

Cu (mg/L) 0.052 -0.359 0.946 0.013 0.605 -0.079

Zn (mg/L) 0.671 -0.081 0.181 -0.251 0.045* 0.063

Se (mg/L) 0.104 0.302 0.552 -0.113 0.761 -0.047

Mn (mg/L) 0.909 -0.022 0.717 0.069 0.329 0.149

*p<0.05. PNI: Prognostic nutritional index, BMI: Body mass index, Cu: Copper, Zn: Zinc, Se: Selenium, Mn: Manganese
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epidemiological studies reporting that there is a relationship
between dietary protein and bone (22,23). These studies
show that individuals who consume the most dietary protein
have the highest BMD (24,25). However, there are studies
reporting that there is no independent relationship between low
albumin levels and BMD (26,27). TLC is a useful determinant
in the determination of nutritional status, and it is a fast, easily
accessible method that can be used in all age groups (13,15,28).
In addition, it has been stated that TLC may be a suitable marker
in the evaluation of nutritional status and bone health together
with albumin in advanced age (senile) patients (29). However,
although low TLC is not a specific finding for malnutrition, it
has been reported that it may show decreased immune function
resulting from malnutrition (13,15,28).

Although the mechanism of the relationship between
postmenopausal osteoporosis and hypoalbuminemia is not
clear; hypoalbuminemia may be directly related to nuclear
factor kappa B, an important protein complex known to
suppress osteogenesis and osteoclast activation. Or indirect
interaction with acute phase reactants, such as TNF-alpha, IL-1,
can also cause a decrease in BMD. Hypoalbuminemia may cause
decreased BMD in individuals affected by diseases associated
with low albumin levels or through various mechanisms
caused by the deficiency of many proteins and trace elements
carried by albumin (30). In our study, when the PNI values in
the groups were examined, it was seen that the nutritional
status was normal in the control and osteopenia groups, but
mild malnutrition was observed in the osteoporosis group.
PNI and albumin levels were significantly lower in patients
with postmenopausal osteoporosis than in control patients.
In addition, a positive correlation was found between lumbar
total BMD value and PNI and albumin levels in postmenopausal
osteoporosis  patients. However, the regression analysis
revealed that albumin level had a weak effect on lumbar
total BMD. Therefore, our study was found to be compatible
with previous literature information suggesting a relationship
between albumin deficiency and osteoporosis (30). However,
it can show us that albumin deficiency may have an important
effect on especially trabecular bone density and BMD decrease
in lumbar vertebrae where metabolic activities are high, and
some precautions should be taken in terms of nutritional status
and bone health. In our study, it was found that there was no
significant difference between the TLC levels of the groups,
and there was no relationship between BMD and TLC levels.
This may be due to the very close PNI values in the groups, the
limited number of patients, and other factors that may affect
the TLC.

The relationship between Cu, Zn, Se, and Mn and osteoporosis
is not well defined in the literature. Although there are studies
indicating that these trace elements decrease in most patients
with postmenopausal osteoporosis, there are studies reporting
the opposite (2,8,10-12). Therefore, we determined the serum
levels of Cu, Zn, Se, and Mn trace elements and focused on the
relationship between BMD and PNI.

Although the Cu deficiency is rarely reported in humans, a
low or moderate Cu deficiency may affect the synthesis and
stability of bone collagen or cause osteogenesis inhibition
leading to osteoporosis (31,32). This indicates that adequate Cu
intake with diet is important for the preservation of bone and
cartilage (33). However, there are studies reporting that there
is no difference between serum Cu levels of patients with and
without postmenopausal osteoporosis (2). In our study, serum
Cu levels in the groups were within the normal range. However,
the lowest Cu level was found in patients with postmenopausal
osteoporosis, and there was a significant difference between
the control group. Therefore, it suggests that it may be a new
supplement candidate in the prevention and treatment of
osteoporosis. Although there was no relationship between BMD
and serum Cu level in osteoporosis and osteopenia patients, a
significant positive relationship was found in the control group.
This may have occurred due to other factors that may affect the
serum Cu level in the groups. There was no relationship between
serum Cu level and PNI in our study. This may be due to the
fact that serum Cu is less affected by the albumin level because
more than 90% of serum Cu is transported via ceruloplasmin.
In addition, since serum Cu level is within the normal range in
groups, it can be thought that hematopoiesis and/or TLC are
not affected by this condition.

Zn is being the cofactor of enzymes such as alkaline phosphatase,
collagenase, and sulfurethylase, which are involved in the
synthesis of various bone matrix components and have important
roles in normal collagen synthesis and bone mineralization.
There are many studies reporting that there is a relationship
between Zn deficiency and osteoporosis (2,8,9,11,12).

In our study, serum Zn levels were found to be below normal
levels in all groups. In addition, it was determined that the lowest
Zn level was in postmenopausal osteoporosis patients, and
there was a significant difference between the other groups. In
addition, although there was no relationship between BMD and
serum Zn level, a positive relationship was found between PNI
and Zn level in patients with osteoporosis. The fact that albumin
acts as the basic Zn-binding protein in plasma may be the reason
for the positive relationship between PNI and Zn in our study.
This may show us that in patients with osteoporosis with a low
PNI value, Zn supplementation may be appropriate in addition to
their current treatment and maybe a new potential additional
treatment in the prevention and treatment of osteoporosis.
Although there are many studies evaluating the relationship
between Se and BMD in the current literature, the results are
insufficient (34). While Se level was positively associated with
BMD in healthy aging euthyroid postmenopausal women (35),
another study conducted on postmenopausal 50-79-year-old
participants suggested that dietary Se intake was not associated
with BMD (36). In our study, although there was no difference
between serum Se levels in the groups, the lowest Se level was
found to be in the osteoporosis group. In addition, no correlation
was found between serum Se levels and BMD and PNI. Similar
to our study, other studies evaluating the relationship between
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Se and BMD in the literature evaluated serum Se levels rather
than the amount of Se intake in the diet. This may be a limitation
in the context of examining the relationship with Se. Therefore,
we think that further studies are needed on the subject.

A large part of the Mn in the body is in the bone, and the Mn
density of the bone is an indicator of the serum Mn level and
diet Mn, just like Cu and Zn (37). In a study, it was reported that
the Mn level in serum was lower in postmenopausal women
with osteoporosis compared to non-osteoporotic controls (38).
In a study conducted by Strause et al. (39), it was reported that
replacement of Mn together with Zn and Cu might help to
reduce lumbar region BMD loss in postmenopausal women. In
our study, serum Mn levels in the groups were within the normal
range. The narrow range of serum Mn level and rareness of
deficiency is confirmed by our findings. In our study, the lowest
Mn level was found in postmenopausal osteoporosis patients,
and there was a weak positive relationship between lumbar
total BMD and serum Mn level. While this supports the study
of Strause et al. (39), it suggests that Mn compounds may be a
new supplement candidate in the prevention and treatment of
osteoporosis. However, the lack of relationship between PNI and
serum Mn level in our study may be due to the limited number
of patients or especially the role beta globulin in addition to
albumin in the transport of Mn to bone.

Study Limitations

Limitations of our study can be listed as the limited number
of patients, lack of information about how much of the trace
elements are taken with the diet, the evaluation of only serum
levels of trace elements and the effects of many factors on
serum levels of trace elements such as hormone replacement
therapy, diuretic and laxative use.

Conclusion

Especially low serum alblmin levels and low PNI value in
postmenopausal osteoporosis patients may adversely affect
total BMD in the lumbar region. Additionally, supplementing
Zn in osteoporosis patients with low PNI can be a potential
additional treatment strategy. However, supplementation of
the Cu and Mn compounds may provide an additional benefit
to existing treatments. However, we think that our findings
should be supported with more comprehensive future studies
investigating the nutritional aspect of osteoporosis and since the
question of which supplements should be used is very complex,
and the mechanisms are not yet fully understood.
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The Frequency of Spontaneous Vertebral Fracture in Geriatric
Patients and the Relationship of Vertebral Fractures with Age:
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Geriatrik Hastalarda Spontan Vertebral Fraktir Sikligi ve Vertebral Fraktirdin Yasla iliskisi:
Retrospektif Calisma
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Abstract

Obijective: Vertebral fractures impair the quality of life in the geriatric patients and increase their economic costs. In this study, we aimed to
identify spontaneous vertebral fracture rates and associated risk factors in the elderly.

Materials and Methods: Patients over the age of 65 years who were admitted to our physical medicine and rehabilitation outpatient clinic
with back pain between January 2018 and June 2018 were examined retrospectively. A total of 136 patients with thoracic and lumbar spine
fractures were included in this study. Data regarding osteoporosis treatment, diabetes mellitus, chronic renal failure and thyroid dysfunctions
as well as vitamin D levels were recorded for all patients.

Results: The mean age of the patients (female/male: 119/17) was 73.9+6.6 years. Spontaneous vertebral fractures were detected in 74
patients (54.4%). Vertebral fractures were concentrated in the lower thoracic and upper lumbar regions. The patients were divided into the
following two groups: Group 1 (65-74 years old) and group 2 (=75 years old). Moreover, the rate of vertebral fracture was significantly higher
in group 2 than in group 1 (p<0.05). Regression analysis revealed that age, female gender and the presence of osteoporosis were associated
with vertebral fractures.

Conclusion: Vertebral fractures increase dramatically in geriatric patients. Furthermore, advanced age is an independent risk factor for
vertebral fractures. Due to the high diagnostic and treatment costs as well as negative impacts of vertebral fractures on the quality of life, its
diagnosis and treatment must be performed in a timely manner for the geriatric patients.

Keywords: Geriatrics, age, vertebrae, fracture, osteoporosis

Amac: Vertebral kiriklar geriatrik hastalarda yasam kalitesini bozmakta ve ekonomik maliyeti artirmaktadir. Bu ¢alismada, geriatrik hastalarda
spontan vertebral fraktlr oranlarini ve risk faktérlerini belirlemeyi amacladik.

Gereg ve Yontem: 1 Ocak-30 Haziran 2018 tarihleri arasinda fiziksel tip ve rehabilitasyon poliklinigine dorsalji sikayeti ile bagvuran 65 yas
UstU hastalarin verileri retrospektif olarak incelendi. Torakal ve lomber omurga grafilerinde kirik saptanan 136 hasta calismaya alindi. Hastalarin
vitamin D dUzeyi, osteoporoz tedavileri, diabetes mellitus, kronik bébrek yetersizligi ve tiroid disfonksiyonlari kaydedildi.

Bulgular: Hastalarin (kadin/erkek: 119/17) yas ortalamasi 73,9+6,6 idi. Yetmis dort kiside (%54,4) spontan vertebra kirngi saptandi. Vertebral
kiriklar, alt torasik ve Ust lomber bélgede yogunlasmaktaydi. Hastalar grup 1; 65-74 yas arasi, grup 2; 75 yas ve Ustl hastalar olarak gruplara
ayrildi. Grup 2'deki spontan vertebra fraktlir oranlar istatistiksel olarak anlamli derecede yiiksekti (p<0,05). Regresyon analizine gdre yas,
kadin cinsiyet ve osteoporoz varligi vertebral fraktir agisindan belirgin risk faktériyda.

Sonug: Geriatrik hastalarda vertebral kiriklar dramatik sekilde artmaktadr. ileri yas (>75 yil) vertebral kirklar icin major ve bagimsiz risk
faktorudur. Maliyetinin yiksek olmasi ve yasam kalitesini olumsuz etkilemesi nedeniyle geriatrik hastalarda kemik kalitesine yoénelik tani ve
tedavilerin zamaninda yapilmasi gerekmektedir.

Anahtar kelimeler: Geriatri, yas, vertebra, fraktlr, osteoporoz
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Introduction

Osteoporosis is a skeletal system disorder characterized by the
deterioration of bone fragility and fracture probability as a result
of degradation of low bone mass and bone micro-architecture.
The bone matrix consists of mineral, collagen, water and a
small amount of non-collagen proteins. Changes within these
components or changes in the interaction between any or all of
these components contribute to fracture (1).

The genetic predisposition is also important in the relationship
between mechanical loading and bone strength concerning
fracture. Two mechanical forces that affect the bone is gravity and
muscle contraction. The ability of the bone to meet mechanical
loading depends on bone mineral density (BMD), muscle mass
and quality (2). The changes in muscle fascicule architecture and
changes in volume are also very important for muscle strength.
In old age, the sarcopenia and the skeletal muscles weaken and
shrink (3). It was shown that the elderly experienced different
dynamic spinal stiffness and loading compared to young adults
for a functional lifting task (4). Osteoporotic vertebra fracture
occurs when the forces applied to the vertebral body exceed the
strength of the vertebrae. The person’s height, weight, muscle
strength, movement performance, spinal curvature, intervertebral
disc, bone size, density, micro-architecture, collagen changes are
factors affecting spine biomechanics (5,6). The most common
osteoporotic fractures in old age are a significant health problem
as they lead to a decrease in quality of life, increased morbidity
and mortality, all of which cause great economic costs (7,8).
Some of the risk factors identified for osteoporotic fractures
include advanced age, decreased BMD, chronic inflammatory
disease, endocrine system diseases [diabetes mellitus (DM),
thyroid], glucocorticoid use, chronic renal and hepatic
insufficiency, low vitamin D level, and smoking and alcohol use
(9-12). Fractures are most commonly seen in the wrist, hip,
humerus, pelvis, rib and the vertebra. The clinical features of
non-vertebral fractures are noticeable at the time they occur.
Unlike fractures in other skeletal areas, one-third of vertebral
fractures are not clinically noticeable unless a spinal visualization
is conducted (12,13). When a vertebral fracture occurs, clinical
pain, increased kyphosis, a decrease in respiratory capacity,
gastroesophageal reflux, decreased physical activity and an
increased risk of falling linked to balance disorder may be
observed (12).

In this study, we aimed to identify spontaneous vertebral fracture
rates and associated risk factors in elderly people.

Materials and Methods

The records of the patients over the age of 65 admitted to
our physical therapy and rehabilitation polyclinic between
1 January-30 June 2018 with complaints of back pain were
examined retrospectively through our hospital's computer
record system. Within these dates, the records of 752 patients
were examined. A total of 136 patients with thoracic and lumbar
spine radiographs and fractures were included in the study.

Vertebral radiographs of patients were evaluated by researcher
physicians. Presence of fractures in patients; T4-L5 in lateral spinal
radiographs anterior, middle and/or posterior heights in inter-
vertebrae 20% reduction in neighbouring vertebrae is defined
as fracture evaluated by semicantitive method (6). Presence of
fracture; lateral height in at least one vertebra between T4 and
L5 in spinal radiographs it was determined by observing the loss
(14). The patients’ 25-hydroxyvitamin D levels, whether they
were taking osteoporosis treatment, DM, chronic renal failure
and thyroid dysfunctions were recorded.

The patients were divided into two groups according to the
relationship between spontanous vertebral fractures and age.
Group 1 was defined as the patients between 65-74 years of
age and group 2 was defined as the patients at or above the
age of 75.

We excluded patients from the study whose data we could
not access and who had a history of rheumatologic disease,
malignancy and trauma.

The ethics committee approval for this study was made by
Yildirim Beyazit University Faculty of Medicine Clinical Research
Ethics Committee (decision no: 231, date: 24.10.2018). This
study adheres to the ethical rules reported in the 1964 Helsinki
Declaration, which were revised in 2013.

Statistical Analysis

Statistical analyses were made with the SPSS 22.0 package
program. Following descriptive statistical analyses, Mann-Whitney
U and Student t-tests were performed based on the distribution
of the data in the cross-group comparison. The categorical
data were analyzed with the chi-square or Fisher’'s Exact Test
(when Levene's test was significant). Binary logistic regression
analysis was performed with the logistic regression method. The
independent variables (gender, age, 25-hydroxyvitamin D, level,
osteoporosis treatment and comorbidity status) were included
in the binary regression analysis. Presence of vertebra fracture
was the dependent variable. The statistical significance of the
results was evaluated at p<0.05. Post-hoc power analyses were
performed with using G*Power 3.0.10 program (Heinrich-Heine
Universitat, Dusseldorf, Dusseldorf, Germany) and power of
the study (1-B) was calculated as 0.61 (alpha coefficient was
accepted as 0.05, effect size was accepted 0.3).

Results

The mean age of 136 patients (female/male: 119/17) was
73.9+6.6. A spontaneous vertebral fracture was detected in
74 people (54.4%). Vertebral fractures were concentrated in
the lower thoracic and upper lumbar region. In terms of the
number of vertebral fractures, it was observed that 25.7%
had 1, 36.5%-2, 13.5%-3, 13.5%-4 and 10.8% had 5 vertebral
fractures. The average level of vitamin D was 22.3+13.4 mg/
dL. The demographic and clinical features of the patients are
shown in Table 1. When the patients were divided into two
groups; 65-75 years of age and over 75, the spontaneous
vertebral fracture rates were significantly higher in patients over
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the age of 75 than in patients aged 65-75 (p<0.05). Differences
were not found between the two groups in terms of gender,
vitamin D level, osteoporosis treatment and systemic disease.
The comparison of the fracture and clinical features of patients
based on age groups is shown in Table 2. In binary logistic
regression analysis, age [odds ratio (OR): 1.181, 95% confidence
interval (Cl): 1.031-1.352, p<0.05], female gender (OR: 6.301,

Table 1. Demographic and clinical features of geriatric

patients with back pain
n=136

Age (mean + SD) 73.9+6.6
Female/male n (%) 119 (87.5)/17 (12.5)
Those with vertebral fractures n (%) | 74 (54.4)
Ih(g/(s))e having osteoporosis treatment 91 (66.9)
25-(OH)D, level (ng/mL) (mean + SD) | 22.3+13.4
Presence of systemic disease n (%)

Diabetes mellitus n (%) 44 (32.6)
Thyroid dysfunction n (%) 27 (19.9)
Chronic kidney disease n (%) 32 (23.5)
Spread of vertebral fractures number

T7 3

T8 12

T9 9

T10 14

T11 31

T12 33

L1 29

L2 25

L3 15

L4 9

L5 3

25(OH)D,: 25-hydroxyvitamin D, SD: Standard deviation

95% Cl: 1.678-23.655, p<0.05), and presence of osteoporosis
(OR: 2.554, 95% Cl: 1.023-6.375, p<0.05) were associated with
vertebra fracture positivity (Table 3).

Discussion

The determination of the previous vertebral fractures provides
important information in assessing the risk of fracture in patients.
It provides a guide in the prevention of fractures and the shaping
of treatment following fracture. The most important conclusion
of this study is that the presence of unnoticeable vertebral
fractures in individuals over the age of 65 is considerably high
and, in particular, independent of other factors dramatically
increasing in individuals over the age of 75.

Contrary to fractures in other skeletal regions, it has been
demonstrated by some studies that vertebral fractures were
not clinically recognized unless a spinal scan was performed
(12). In a study of 567 patients with an average age of 72, it
was reported that 143 patients (25.2%) had a spontaneous
radiographic vertebral fracture (15). Merle et al. (16) in their
study on the vertebral fracture awareness of 45 females aged
between 60-85 years and 53 male patients between the ages
of 50-85 years found that 48.89% of women and 64.15% of
men indicated that they were unaware of the vertebral fracture
of the body. In the study of Reniu et al. (15) an undiagnosed
vertebral fracture was detected in a quarter of patients admitted
with non-spinal fractures. In a study by Sanfélix-Genovés et al.
(17) which evaluated 824 post-menopausal women in the 50-87
age range, the ratio of vertebral fractures was 21.4% and 46.3%
for women over 75 years of age. Only 1.5% of women reported
that they were aware of the vertebral fracture. In another study
in which 232 post-menopausal women were evaluated in our
country (age: 35-89), the vertebral fracture ratio was found
to be 12.1% (18). In our study, the vertebral fracture rate was
54.4% in patients over 65 years of age, and the rate of fractures
was high in patients over the age of 75, independent of gender.
In a study on risk factors in osteoporotic vertebral fractures
in our country, it was found that advanced age formed a

Table 2. Comparison of vertebral fracture and clinical features in geriatric patients according to age groups

Group 1 (n=84) Group 2 (n=52)

Patients in the 65-75 age | Patients 75 years of age | p-value

range and above
Gender 72/12 47/5 0.424
Female/male n (%) (85.7/14.3) (90.4/9.6) ’
25(OH)D, mg/dL (mean + SD) 22.0+£14.4 22.7+£11.8 0.456
Patients receiving osteoporosis
reatment n (%) 52 (61.9) 39 (75) 0.115
Presence of vertebral fracture n (%) 35 (41.7) 39 (75) <0.05
Presence of diabetes mellitus n (%) 26 (30.9) 18 (34.6) 0.657
Presence of thyroid disease n (%) 19 (22.6) 8(15.4) 0.304
Presence of chronic renal failure n (%) 18 (21.4) 14 (26.9) 0.463

25{(OH)D,;: 25-hydroxyvitamin D,, SD: Standard deviation




Turk J Osteoporos
2021;27:90-5

Kilic and Alkan 93

Vertebral Fractures in Geriatric Patients

Table 3. Binary logistic regression analysis with precense

of vertebra fracture

OR | 95%cCl p
Age 1.181 | 1.031-1.352 | 0.017
Gender (female) 6.301 | 1.678-23.655 | 0.006
frree:tergseiff OSteoporosis | 5 5oy | 10236375 | 0.045
Presense of comorbidity 0.766 | 0.080-7.348 |0.817
25-OH)D, 1303 | 0.507-3.346 | 0.582

R?=0.230 (Cox & Snell), R?=0.307 (Nagelkerke), -2 Log likelihood =151,968,
model %2 (2)=35,508, p<0.001, x2=5.171, degrees of freedom =8, p=0.739
(Hosmer and Lemeshow test). OR: Odds ratio, Cl: Confidence interval, 25-(OH)
D,: 25-hydroxyvitamin D,

significantly high risk for vertebral fracture (19). A study where
15,570 patients from 19 European countries and 36 centres
were radiographically evaluated, found that the vertebral
deformity rate was similar in both sexes in all centres (in the
range of 6.7%-20.2% in females and in the range 7.5%-19.8%
for males) and its prevalence had been reported to increase
with age in both sexes (20). Waterloo et al. (21) in a study of
2,887 patients in the age range of 30-87 years found that the
proportion of vertebral fractures in women is 13.8% and 11.8%
in males; 20.3% in men over the age of 70, 19.2% in women,
and indicated that they found a significant increase in vertebral
fracture rate with age for both sexes. It was reported in a multi-
center study that was conducted in Canada that age is the most
significant determinant for vertebral fracture (22). In our study,
the vertebral fracture rate in the 65-75 age range was 41.7%,
and 75% over the age of 75, and fractures increased with age
in both sexes. These findings show a similarity to the data in the
literature.

In the present study of ours, it was determined that female
gender is a significant risk factor for osteoporosis and vertebral
fractures. In the European Prospective Osteoporosis Study, it
was reported that the incidence of vertebral fractures was
higher in females at all age groups compared to males, and
this increase was higher at a significant level over 75 years
of age (23). In a study by Wang et al. (24), future vertebral
fractures risk in older females with or without osteoporotic
vertebral fractures was found to be much higher compared to
older males. In a study conducted in 12 countries to examine
age and sex-specific non-traumatic fractures, it was reported
that vertebral fracture was much more common in females
(25).

Decreased BMD and vitamin D deficiency were defined as risk
factors for vertebral fracture in the elderly (12). Waterloo et
al. (21) reported that low BMD was a risk factor for vertebral
fracture in both sexes. The study of Reniu et al. (15) shows
that 49.5% of vertebral fractures have osteoporosis. In another
study comparing patients with and without vertebral fractures,
it was found that both groups were similar in terms of age,
BMD and systemic disease and that the lumbar T-score was
significantly lower in those with the fractures (18). In a study

that was conducted by Kanis et al. (26), it was determined
that vertebral fracture risk was 9-12-fold more in individuals
with low BMD. When Demirdal et al. (27) evaluated the rate
of vertebral fracture in patients with osteoporosis, they found
that the vertebral fracture rate was 18.9% in patients with
primary osteoporosis and 18.2% in secondary osteoporosis.
Imai et al. (13) which evaluated the fracture incidence of 337
patients over 65 years of age, reported that fracture incidence
with patients on osteoporosis treatment is lower (14.5%) and
that there is a significant increase in vertebrae and hip fractures
in the 70-89 age range. In our study, we found that vertebral
fractures were more in individuals who received osteoporosis
treatment, i.e. those with osteoporosis, independently from
other variables.

Tamaki et al. (28) with their 15-year study where they screened
1,211 women over 50 years of age without early menopause
and/or any condition affecting bone metabolism, found that
vertebral fracture was significantly higher in patients with a
level of vitamin D< 20 ng/dL compared to those with a vitamin
D level >20. In another study focusing on the relationship
between vertebral fracture and vitamin D, 246 back pain
patients of an average age of 69 who had a vertebral fracture
had their vitamin D levels compared to 392 non-fracture back
pain patients with an average age of 63. The level of vitamin D
in those with vertebral fractures was found to be significantly
lower (29).

In our study, 66.9% of our patients were under treatment for
osteoporosis and the average vitamin D level was 22.29 ng/dL.
We were unable to access information on whether our patients
obtained vitamin D and BMD level control, before or after the
fracture occurred. However, considering the age group, and the
fact that the awareness of osteoporosis has increased in our
country only over the last 15-20 years, we can conclude that the
patients may be late in the initiation of osteoporosis treatment.
Studies of anatomical regions where vertebral fractures are
frequently seen have shown that the fractures are frequently
reported in the lower thoracic and upper lumbar region (17,29).
In our study, fractures were similarly concentrated in the lower
thoracic and upper lumbar region. In our study, 74.3% of
patients with vertebral fracture had multiple fractures. In many
studies, it has been shown that the risk of re-fracture in patients
with osteoporotic vertebral fractures is high and that it increases
with age (15,30).

It has been shown by various studies that some systemic
diseases impact bone metabolism, which is negatively influenced
by numerous different mechanisms that increase the risk of
osteoporosis and fracture. DM, chronic kidney disease, thyroid
diseases are some of these (9-12). Similar to the literature
findings, our study found that 32.35% of patients with vertebral
fractures suffered from DM, 19.85% from thyroid disease and
23.52% had chronic kidney disease. When we compared our
groups of patients with regard to these diseases, we did not
detect any statistically significant difference in terms of systemic
diseases.
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Osteoporotic vertebral fractures that disrupt the quality of life in
the elderly and increase mortality also result in large economic
costs (12,31). The prevention of osteoporotic fractures is possibly
by supporting bone quality, diagnosing and treating secondary
causes, providing support for muscle mass to counter increased
sarcopenia and posture disorders with ageing, treating balance
disorders and reducing the risk of falling.

Study Limitations

The present study has some limitations. Since it was a
retrospective study, muscle weakness, diet, agreement with
the osteoporosis, medication that cause osteoporosis, and
menopause time, which are the risk factors for vertebral fractures
and osteoporosis, could not be evaluated. In our country, studies
conducted on vertebral fracture rates in geriatric people are very
few. In this respect, contributing to the literature is the strength
of the present study.

Conclusion

The incidence of vertebral fracture increases rapidly as
age progresses. In our study, we found that this increase,
independent of other vertebral fracture risk factors, was more
prevalent over the age of 75. Presence of osteoporosis and
female gender are significant risk factors for vertebral fractures.
Due to the high morbidity, cost and negative impact on quality
of life, the diagnosis and bone quality treatments in the elderly
must be made timely. Together with the non-neglect of posture
and balance exercises, precautions must also be taken to reduce
the risk of falling.
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Correlation of Femoral Cartilage Thickness and Osteoporosis in
Female Patients with Knee Osteoarthritis

Diz Osteoartritli Hastalarda Femoral Kikirdak Kalinligi ve Osteoporoz lliskisi

® Gamze Altug Ozévez, ® Alev Alp
Bursa Uludag University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Bursa, Turkey

Abstract

Obijective: To evaluate the relationship between ultrasonographic femoral cartilage thickness and presence of concomitant osteoporosis in a
group of female patients with knee osteoarthritis (OA).

Materials and Methods: This study included 118 women with knee OA who visited our outpatient clinic. Demographic data were collected,
radiologic grading using Kellgren Lawrence (K-L) scale, ultrasonographic femoral cartilage thickness (FCT) evaluation, pain intensity evaluation,
disability evaluation using OA index [Western Ontario and McMaster Universities Osteoarthritis index (WOMAC)], quality of life measurement
using Short Form-36 (SF-36) and bone density measurement using dual-energy X-ray absorptiometry (DXA) were conducted for each patient.
Results: We found that 58 patients (median age: 64.5 years, range: 50-75) had osteoporosis (group 1) and 60 patients (median age: 62 years,
range: 51-75) did not have osteporosis (group 2). Group 2 had higher body mass index (BMI) in addition to lower WOMAC, SF-36 physical
function, physical role limitation, pain and social function scores. The severity of osteoporosis and K-L staging were negatively correlated. The
DXA femoral neck and total lumbar T-scores were higher in the advanced stages of OA. FCT had no significant correlation with age, WOMAC
index and SF-36 scores. Moreover, the left knee FCT was negatively correlated with BMI.

Conclusion: Radiologic staging of OA had a negative correlation with osteoporosis but no significant correlation with the quantitative
measurement of FCT using ultrasonography.

Keywords: Femoral cartilage thickness, knee osteoarthritis, osteoporosis, ultrasonography, SF-36, WOMAC

Amac: Diz osteoartriti (OA) olan kadin hastalarda ultrasonografik femoral kikirdak kalinligi ve es zamanli osteoporoz varligi arasinda iliski olup
olmadiginin arastirimasidir.

Gereg ve Yontem: Calismaya, poliklinige basvuran ve her iki dizinde OA bulunan 118 kadin hasta dahil edildi. Hastalarin demografik verileri,
radyolojik Kellgren Lawrence (K-L) evreleme, ultrasonografi ile femoral kikirdak kalinligi (FKK) 6lctimi yapildi. Numerik agr degerlendirmesi,
OA indeksi [Western Ontario ve McMaster Universitesi Osteoartrit indeksi (WOMAC)], genel saglik olcltl ve yasam kalitesi degerlendirmesi
Kisa Form-36 (SF-36) ve kemik mineral yogunlugu icin cift enerjili X-isini absorbsiyometrisi (DXA) yapilarak kaydedildi.

Bulgular: Yas ortalamasi 64,5 (aralik: 50-75) olan 58 hastada osteoporoz mevcut iken (grup 1), yas ortalamasi 62 (aralik: 51-75) olan 60
hastada osteoporoz yoktu (grup 2). Grup 2'de viicut kitle indeksi (VKi) daha yiiksek bulundu. K-L evreleme arttikca osteoporoz insidansi
azalma egjilimindeydi. ileri evre OA’da DXA femur boyun, lomber total T-skor &lciimleri yiiksek saptandi. Osteoporoz olmayan grupta
istatistiksel olarak WOMAC adri, tutukluk, fonksiyon ve total skorlari daha yiksek, SF-36 fiziksel fonksiyon, fiziksel rol kisitlanmasi, agri, sosyal
fonksiyon skorlari daha diisiik saptandi. Osteoporoz varligi ve K-L evreleme ile FKK Slclimii arasinda anlamli iliski saptanmadi. Sol diz FKK VKi
ile negatif korelasyon gostermekteydi.

Sonug: Radyolojik OA ve osteoporoz arasinda negatif iliski saptanmistir. Ultrasonla FKK 6l¢iimU ve diz OA derecesi arasinda anlamli bir iliski
gbzlenmemistir.

Anahtar kelimeler: Femoral kikirdak kalinligi, diz osteoartriti, osteoporoz, ultrasonografi, SF-36, WOMAC
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Introduction

Osteoarthritis (OA) is a major cause of disability and is among
the most frequent forms of musculoskeletal disorders. It is
characterized pathologically with both focal loss of articular
cartilage and marginal and central new bone formation. The
knee particularly is assumed to be an important healthcare
problem associated with symptoms of pain and functional
disability (1).

Osteoporosis is called the “silent thief” because it steals bone
without immediate consequence or attention, and it results in low
bone mass and the structural deterioration of bone, ultimately
leading to fragility fractures. Fractures of the spine and hip are
known to be the major determinants affecting quality of life in
elderly people. Antiresorptive (bisphosphanates and denosumab)
and anabolic (parathormone, growth hormone) medications have
been developed to prevent and treat those people at risk (2).
Though relationship between osteoporosis and OA is presumed
to be completely controversial with differences in risk factors;
bone mineral density (BMD), body mass index (BMI), phenotype,
morbidity and mortality, they share some epidemiological profiles
and in both diseases bone metabolism plays a crucial role in the
pathophysiology. Several recent reviews have summarized the
extensive literature on cross-sectional and prospective cohort
and population-based studies that discuss the relation between
OA and osteoporosis. This relation is complex, in terms of BMI,
BMD, bone loss, subchondral bone changes, genetic background,
fracture risk and the role of mechanical and systemic factors.
Furthermore, in the literature, there is considerable heterogeneity
in the way OA is defined. OA is a heterogeneous disease in terms
of staging (early versus late), location (weight-bearing versus
nonweight-bearing and monoarticular versus polyarticular),
definition (clinical and radiographic), classification (according to
concomitant inflammation or sequential involvement of cartilage,
bone and connective tissue), risk factors (local or systemic) and
methods of imaging [radiography, magnetic resonance imaging
(MRI), ultrasonography (USG)] (3).

In the Framingham study, it was found that femoral BMD was
higher in those with osteophytosis of the knee, and that BMD
is not necessarily associated with joint space narrowing among
women (4). In the Rotterdam study, radiographic OA was
associated with high BMD and also increased rate of bone loss
(5). Both of these studies have the largest sample sizes with
1,154 and 2,745 patients respectively. There are some other
studies with conflicting results (6-8).

This cross-sectional study observes the relationship between
radiologic or ultrasonographic knee OA and osteoporosis of
the lumbar and femoral regions. Concurrently, the correlation
of ultrasonographic evaluation with demographic factors and
disability is also investigated.

Materials and Methods

In this cross-sectional population based study, 118 female
patients were included with knee OA according to 1986 ACR

criteria who attended to our outpatient clinic (9). Demographic
data as age, menopause status, current osteoporosis treatment
and BMIs (kg/m?) were checked. Radiologic staging of knee
OA by Kellgren Lawrence (K-L) (10), ultrasonographic femoral
cartilage thickness (FCT) by 11-MHz lineer transduser (GE
Healthcare, Logig P5), pain intensity evaluation by numeric pain
scale (NPS) (11), disability evaluation by osteoarthritis index
[Western Ontario and McMaster Universities Osteoarthritis
index (WOMAC)] (12), quality of life measurement by Short
Form-36 (SF-36) (13,14) and BMD measurement by dual-energy
X-ray absorptiometry (DXA) (15) were done for each patient.
The patients were seperated into 2 groups with (G1) or without
osteoporosis (G2).

Inclusion criteria were to be female, ages between 50-75 and
OA staging of K-L between 1 to 3 for knee OA. Exclusion
criteria were; to be K-L staging 4, to have had a surgical
procedure, concomittant inflammatory arthritis, plegia or
neuropathic disorders and using glucosamine/chondroitin
sulfate supplements. Uludag University Clinical Research Ethics
Committee approval was obtained for the study with the
number of 2016-7/13 (date: 12.04.2016). All subjects who met
the study criteria were informed of the nature of the study and
a written consent was obtained.

Ultrasonographic evaluation was done by ultrasound while
the patient lied in supine position with her knees in maximum
flexion. The ultrasound probe was placed on the suprapateller
region in axial plan in order to view the unechoic femoral
cartilage between the cortex and the suprapatellar fat. The FCT
was measured at medial, intercondylar and lateral regions to
calculate the average thickness (Figure 1).

DXA measurements were done by Hologic Horizon Wi S/N
201290 at the university hospital radiology unit. T-scores
below -2.5 for lumber total, femur neck (FN) and femur total
(FT) BMDs were accepted as osteoporosis referring to World
Health Organization classification criteria. The BMD value of
the discrete/crushed vertebrae corpus was subtracted from the
value of total lumbar BMD for not causing a wrong decision
(Figure 2).

NPS is a one-dimensional 11-point numeric scale ranges from ‘0’
representing ‘'no pain’ to “10" representing the pain’ as bad as
you can imagine’. For construct validity, the NPS was shown to
be highly correlated with the visual analogue scale in patients
with rheumatic and other chronic pain conditions; correlations
range from 0.86 to 0.95.

WOMAC is a disability scale for OA containing 3 parts; pain
(5 questions), stiffness (2 questions) and physical function
(17 questions) in which Likert scale between 0-4 is used for
evaluation. The scores increse as the symptoms get worse.
Validity and reliability study for Turkish version of WOMAC was
published previously (12).

SF-36 is a measurement tool for quality of life containing
totaly 36 questions in 8 divisions; physical functioning, physical
role limitation, emotional role limitation, bodily pain, social
functioning, mental health, vitality and general health. Scores
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are between 0-100 while high scores match with better health
status. Validity and reliability study for Turkish version of SF-36
was published previously (13,14).

Statistical Analysis

The statistical analyses were done with SPSS version 21.0.
Shapiro-Wilk test was used to test the normality of variables.
Descriptive statistics were explained as mean + standard
deviation or median (maximum-minimum) for normal
distribution or not respectively. Pearson’s chi-squared and Yates
corrected chi-squared tests were used for descriptive statistics
for cathegorical data of independent groups. One-Way ANOVA
was used for double comparison of multivariate data. Kruskal-
Wallis test was used for the comparison of multivariate data
which were not normally distributed. Correlations between
the normally distributed variables were calculated by Pearson
correlation test. Spearman correlation test was used for the
variables which were not normally distributed. The level of
significance for all tests was taken as a=0.05.

r&,-m:' .

Results

Totally 118 patients between the ages of 50-75 were included
in the study. Fifty-eight patients with median age of 64.5 (50-75)
had osteoporosis (group 1) and 60 patients with the median age
of 62 (51-75) did not have (group 2). Thirty-five patients in the
osteoporotic group were taking antiresorptive medication (29 of
them were taking bisphosphonates and 6 of them were taking
denosumab medication). Remaining 23 patients in group 2 were
only taking vitamin pills irregularly. Patients in group 2 had higher
BMI (p=0.000), worst WOMAC scores (pain, stiffness, function,
total) (p=0.003, p=0.019, p=0.000, p=0.001 respectively) and
lower SF-36 scores (physical function, physical role limitation,
pain, social function) (p=0.008, p=0.017, p=0.006 respectively)
baseline. FCT was not statistically different in both of the groups
(Table 1).

Rightknee K-L OA staging was as follows: 34 knees stage 1, 50 knees
stage 2, 34 knees stage 3. Left knee K-L staging was as follows: 38
knees stage 1, 49 knees stage 2 and 31 knees stage 3. K-L staging of
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Figure 1. Positioning the ultrasonographic probe in axial plan and imaging the cartilage in 3 points
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the knees were in reverse relationship with osteoporosis according
to T-scores. Osteoporosis decreased as the K-L stage increased.
Femoral neck and lumbar total T-scores of BMD measurements
were higher in the advanced stages of OA at both right and left
knees (p=0.015 for FN and p=0.003 for LT T-scores of right knee,
p=0.045 and p=0.012 for FN and LT T-scores of left knee). BMI had
positive correlation with radiologic K-L grading (p<0.001). (Table
2).

In double comparisons of the variables; the right knees having
grade 3 OA had higher FN T-scores when compared to knees
with grade 2 OA (p=0.014). Similarly knees with grade 3 OA had
better LT T-scores when compared to knees with grade 1 and
2 OA (p=0.05). In the left knees; patients with grade 3 OA had
higher FN T-scores when compared to patients with grade 1 OA
(p=0.041). Invariably grade 3 OA had higher LT T-scores when
compared to grade 1 OA (p=0.003). Other double comparisons
were statistically insignificant.

The correlation of FCT with demographic data, disability and
general health variables put forth only BMI for consideration

which was negatively correlated to FCT at the left knee (p=0.041,
r=-0.189) (Table 3).

Discussion

In this cross-sectional observational study we determined that
1) knee OA patients without osteoporosis had worse scores
in quality of life and disability when compared to the group
of patients with osteoporosis in which higher BMI maybe
the key factor, 2) there was a negative relationship between
osteoporosis intensity and K-L staging of OA, 3) there was
no significant correlation between FCT of the osteoarthritic
knees and any other variables except BMI. 4) High BMI was
in negative corelation with osteoporosis and FCT of the left
knee.

The population-based Chingford study revealed the positive
correlation between generalised OA and BMD in 1994 (16).
In the Framingham study it was found that femoral BMD
was higher in the group of female patients with knee OA
with osteophytosis when compared to the group without

Table 1. Demographic variables and basic evaluations of the patients with knee OA according to the existence of

concomittant osteoporosis

Group 1 Group 2

with OP (n=58) without OP (n=60)

Median (min-max)/mean = SD | Median (min-max)/mean * SD P
Age 64.5 (50-75) 62 (51-75) 0.516
Menopause age 46.67+5.42 45.53+6.00 0.282
BMI (kg/m?) 27.51 (20-40) 31.22 (2342) 0.000
Right knee medial FCT (mm) 1.46+0.50 1.39+0.39 0.421
Right knee intercondylar FCT (mm) 1.60 (0.33-2.99) 1.73 (0.89-3.70) 0.228
Right knee lateral FCT (mm) 1.56 (0.22-2.74) 1.56 (0.80-2.92) 0.454
Right knee average FCT (mm) 1.54+0.44 1.61+0.38 0.370
Left knee medial FCT (mm) 1.44+0.49 1.40+0.35 0.667
Left knee intercondylar FCT (mm) 1.7340.51 1.73+0.41 0.874
Left knee lateral FCT (mm) 1.39+0.44 1.47+0.42 0.319
Left knee average FCT (mm) 1.52+0.39 1.53+0.30 0.849
WOMAC-pain 2 (0-8) 3.5(0.5-7.5) 0.003
WOMACGC-stiffness 2.5 (0-10) 3.75 (0-10) 0.019
WOMAC-function 2.13(0-6.91) 3.45 (0.44-6.91) 0.000
WOMAC-total 6.35 (0.5-23.38) 10.49 (0.94-22.37) 0.001
SF-36 physical function 55.0 (10-100) 42.5 (0-95) 0.008
SF-36 physical role limitation 100 (0-100) 0 (0-100) 0.017
SF-36 pain 51.0 (22-100) 41.0 (2-84) 0.006
SF-36 general health 61.0 (15:82) 60 (5-86) 0.326
SF-36 energy 45.0 (0-95) 40.0 (0-90) 0.320
SF-36 social function 87 (25-100) 68.5 (25-100) 0.040
SF-36 emotional role limitation 100 (0-100) 100 (0-100) 0.191
SF-36 mental health 72.0 (20-180) 60.0 (14-100) 0.710

Osteoarthritis index, min: Minimum, max: Maximum, SD: Standard deviation

OA: Osteoarthritis, OP: Osteoporosis, BMI: Body mass index, FCT: Femoral cartilage thickness, SF-36: Short Form-36, WOMAC: Western Ontario and McMaster University
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osteophytosis (4). In 2 of the osteoporotic fracture studies it
was found that patients with coxarthrosis had higher BMD but
fracture risk has remained the same (17,18). This last result
was also supported by Rotterdam study in which it was come
to a conclusion that vertebral and nonvertebral fracture risk
was higher in the patients with knee OA, independent of the
BMD variables (5). High BMI, genetic factors, subchondral
sclerozis and sitokines like IGF-1 and TGF-B are assumed to be
the risk factors for OA, though the relationship with the BMD
still remains partly undefined (19). In our study it was found
that later stages of OA was positively correlated with higher
BMD, supporting the Chingford and Framingham studies
(4,16). The hypothesis of negative correlation between OA
and osteoporosis was corroborated.

Another study revealed that later stages of knee OA was together
with lower proximal femoral BMD scores ipsilaterally because of

not using the extremity to avoid pain. The lomber BMD was not
influenced by this result (20). There is positive and strong evidence
that osteophytosis may be with or cause higher BMD (21). High BMI
(obesity) is a very important risk factor for OA while it is a relative
protective factor for osteoporosis (22,23). Bone mineral loss slows
in the patients with excessive fat tissue producing estrogen which
is responsible for the release of IGF-1 and TGF-B from the osteblasts
and by mitogenic response to leptin and hyperinsulinemia (24,25).
Obesity may cause degenerative processes like OA which may
be also related to high adipokine levels and inflammation (26).
Because it is also a disability determinant and pain generator by
mechanic and metabolic reasons, Osteoarthritis Research Society
International recommend to get weight loss by at least 5% in 20
weeks time (27).

In the literature, there is a moderate-strong correlation between
reliability of MRI and USG for evaluation of the FCT. Middle

Table 2. K-L staging of the right and left knees and their relation with the BMD T-scores

FN (T-score) LT (T-score) FT (T-score) BMI (kg/m?)

Mean £ SD Mean £ SD Mean % SD Mean £ SD
Right knee K-L stage 1 (n=34) -1.40+1.06 -2.04+1.10 -0.87+1.10 27.79£17.41
Right knee K-L stage 2 (n=50) -1.50£0.94 -2.03+0.94 -1.03+£0.95 29.29+18.45
Right knee K-L stage 3 (n=34) -0.80+1.47 -1.22+1.39 -0.48+1.11 31.92+20.72
p 0.015 0.003 0.066 0.000
Left knee K-L stage 1 (n=38) -1.47+1.17 2.5 (-3.8-0.1) -0.93+1.13 27.75+18.41
Left knee K-L stage 2 (n=49) -1.43+0.80 2.1(-3.1-0.9) -0.94+0.87 29.28+17.61
Left knee K-L stage 3 (n=31) -0.84+1.45 -1.3 (4.5-2.0) 0.54+1.12 31.91+22.30
p 0.045 0.012 0.206 0.001

K-L: Kellgren Lawrence, FN: Femur neck, LT: Lomber total, FT: Femur total, SD: Standard deviation, BMI: Body mass index

Table 3. Correlation of FCT with demographic variables, quality of life and disability scores

Right knee FCT Left knee FCT
r p r p

Age -0.096 0.301 -0.052 0.173
BMI -0.158 0.088 -0.189 0.041
NPS 0.064 0.494 -0.060 0.518
WOMAC-pain 0.100 0.281 0.083 0.374
WOMAGCstiffness 0.001 0.992 0.013 0.893
WOMAC-function 0.058 0.531 0.034 0.716
WOMAC-otal 0.060 0.519 0.044 0.637
SF-36 physical function -0.070 0.453 -0.020 0.828
SF-36 physical role limitation 0.054 0.560 0.022 0.811
SF-36 pain -0.020 0.832 0.001 0.992
SF-36 general health -0.014 0.882 0.079 0.393
SF-36 energy 0.052 0.574 0.102 0.272
SF-36 social function -0.007 0.942 -0.021 0.818
SF-36 emotional role limitation 0.042 0.655 0.063 0.499
SF-36 mental health 0.136 0.141 0.161 0.081

coefficient, NPS: Numeric pain scale

FCT: Femoral cartilage thickness, SF-36: Short Form-36, WOMAC: Western Ontario and McMaster University Osteoarthritis index, BMI: Body mass index, r: Correlation
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intercondyller notch seems to be the best anatomic place to
measure (28,29). In this study USG is preferred for evaluation
because of its reliability, repeatibility and cheapness.

Dequeker et al. (24) claimed that excessively high subchondral
bone density may cause progressive chondrocyte disfunction in
the early stages of cartilage destruction. Increase of the peak
mechanical stress at the cartilage of the weight bearing bone
with high BMD plays the major role in OA (30). Some other
studies have contradictory results in which low BMD means
high bone remodelization, with similar accelerating effect on
cartilage turnover and inadequate restoration (3,31,32).

These literature knowledge reveals the conflicting and complex
relationship between these 2 diseases with several contributing
factors in the intersecting etiology such as metabolic,
mechanical, genetic or endocrinologic. Low BMI is a risk
factor for osteoporosis while high BMI is a risk factor for OA
progression as also explained in our study. There was not an
association between ultrasonographic FCT and osteoporosis in
our study similar to another submitted study by Carli et al. (33).

Study Limitations

Limitations of the study were; patients having antiresorptive
medication were not excluded, and the sample size is
relatively low according to these type of observational studies.
Bisphosphonates are antiresorptive agents used for treating
osteoporosis and have inhibition effect on osteoklasts. Because
it's thought that antiresorptive medication decreases both bone
and cartilage turnover, it's reasonable to think that supression
of the subchondral bone remodeling may cause a common
advantage by delaying the subchondral bone sclerozis and
osteophyte formation in OA and may have changed the long
term clinic progress (34-39).

Conclusion

Later stages of OA may be positively correlated with high BMD
but this is still a question in dispute that if it is a cause or a
result? As a conclusion, high BMI may lead to OA progression
and disability but has protective effect for osteoporosis. There
is also a reason to think that, DXA BMD measurements may be
false negative in later stages of OA, because of osteophytosis
and subchondral bone sclerozis. There is a need for studies
evaluating ultrasonographic FCT with larger sample sizes and may
be combined with laboratory detection of cartilage destruction
products and its relationship with osteoporosis medication.
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Neuropathic Pain After Total Knee Arthroplasty: A Cross-sectional
Study in Female Patients

Total Diz Artroplasti Sonrasi Noropatik Agri: Kadin Hastalarda Kesitsel Bir Calisma

© Cemile Sevgi Polat, ® Didem Sezgin Ozcan, ® Elif Umay Altas, ® Sule Sahin Onat, ® Belma Fiisun Késeoglu
Ankara Physical Therapy and Rehabilitation Training and Research Hospital, Clinic of Physical Therapy and Rehabilitation, Ankara, Turkey

Abstract

Obijective: This study aimed to investigate the presence of neuropathic pain (NP) in female patients after total knee arthroplasty (TKA) along
with NP-associated factors.

Materials and Methods: In total, 85 female patients who underwent TKA due to knee osteoarthritis were included in this study. Socio-
demographic factors along with medical and psychological comorbidities were investigated. Pain levels were assessed using the visual
analogue scale (VAS) and Western Ontario and McMaster Universities Arthritis Index (WOMAC) pain scales. The functional status was
assessed using the WOMAC physical function scales. Importantly, the presence of NP was assessed using the PainDETECT questionnaire. The
emotional status of the patients was assessed using the hospital anxiety depression scale.

Results: In total, 9 (10.6%) patients were classified as having likely NP and 14 (16.5%) as having possible NP The PainDETECT scores
were significantly correlated with the preoperative VAS scores (p=0.004), WOMAC pain (p=0.000) and physical function scores (p=0.007)
and presence of depression (p=0.021) Furthermore, the PainDETECT scores were significantly negatively correlated with the period after
arthroplasty (p=0.033). No correlation was found between NP and socio-demographic factors and medical comorbidities.

Conclusion: Patients with NP had a shorter period after arthroplasty, depression, an increased severity of pain and a decreased physical
function. The presence of NP in the patients who underwent TKA should be considered and associated factors should be evaluated.
Keywords: Neuropathic pain, total knee arthroplasty, functional status, depression

(074

Amagc: Calismanin amaci total diz protezinden (TKA) sonra noropatik agri (NP) varligini ve NP'nin sosyo-demografik faktorler, fiziksel fonksiyon,
medikal ve psikolojik komorbiditeler ile iliskisini arastirmaktir.

Gereg ve Yontem: Diz osteoartriti nedeni ile TKA olan 85 kadin hasta calismaya dahil edildi. Sosyo-demografik faktorler, medikal ve psikolojik
komorbiditeler sorgulandi. Agr siddeti gérsel analog skala (VAS) ve Western Ontario ve McMaster Universiteleri Artrit indeksi (WOMAC) adri
skalasi ile, fonksiyonel durum WOMAC fiziksel fonksiyon skalast ile, NP varligi PainDETECT Agri anketi ile, hastalarin emosyonel durumu hastane
anksiyete depresyon skalasi ile degerlendirildi.

Bulgular: Dokuz hasta (%10,6) NP pozitif, 14 hasta (%16,5) muhtemel NP olarak siniflandirildi. PainDETECT skorlari ile operasyon éncesi
VAS skorlari (p=0,004), WOMAC agri (p=0,000) ve fiziksel fonksiyon skorlari (p=0,007) ve depresyon varligi (p=0,021) arasinda anlamli pozitif
korelasyon, artroplastiden sonra gegen zaman ile arasinda negatif korelasyon (p=0.033) saptandi. NP ve sosyo-demografik faktorler ve medikal
komorbiditeler arasinda iliski saptanmadi.

Sonug: Bu calismanin sonuglari TKA sonrasi bazi hastalarda NP oldugunu gosterdi. NP'si olan hastalarin artroplasti sonrasi dénemin daha kisa
oldugu ve bu hastalarin depresyonu oldugu, agri ve disabilitesinin artmis oldugu saptandi. TKA hastalarinda NP varligi distntlmeli ve iliskili
faktorler degerlendirilmelidir. TKA sonrasi agri tedavisinde NP icin uygun tedavi stratejileri dahil edilmelidir.

Anahtar kelimeler: Noropatik agri, total diz artroplastisi, fonksiyonel durum, depresyon
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Introduction

Total knee arthroplasty (TKA) is usually performed in patients
with end-stage osteoarthritis of the knee when conservative
treatments are insufficient. Severe pain is one of the most
important causes for arthroplasty in patients with end-stage
osteoarthritis (1). Some patients continue to complain of pain
in the operated joint after TKA (2-5). Although this pain can
be inflammatory, nociceptive or neuropathic in nature, the most
common diagnosis is neuropathic pain (NP) in patients with
chronic pain after knee surgery (6). NP does not usually respond
to simple analgesics and specific management strategies are
needed (7). Peripheral nerve injury during surgery or impaired
pain modulation with central sensitization can cause NP (8-
10). Due to the characteristic complaints of NP reported by our
patients, we consider that there is a NP component in the pain
of knee after arthroplasty. The prevalence of NP after TKA was
analyzed in the review of Drosos et al. (11). Mentioned review
reported that NP exists in a significant proportion of patients for
years after TKA. Although the literature suggests that NP peaks
at between six weeks and three-months after TKA (7,12), the
presence of NP in the long-term follow-up period after TKA is not
underestimated for pain management. Therefore we designed a
prospective study involving a cohort of patients underwent TKA
at least one year ago.

The risk factors for persistent pain after knee arthroplasty have
been identified (1,13) in some studies. To our knowledge,
a limited number of studies have evaluated the relationship
between risk factors and NP after TKA (14). No firm conclusions
were reported about the prevalence of NP and the related
factors due to the heterogeneity of the studies in the literature
(11). The risk factors of NP due to TKA should be determined to
obtain successful results after TKA (14).

Our objectives were to examine first the presence of NP
at least one year after TKA and second its association with
socio-demographic factors, physical function, medical and
psychological comorbidities.

Materials and Methods

A total of 85 female patients with TKA evaluated in the
study. Ethical approval was obtained from the Ankara Physical
Medicine and Rehabilitation Training and Research Hospital
Ethics Committee (decision no: 5995, date: 29.12.2014). A
written informed consent was obtained from each patient. The
study was conducted in accordance with the principles of the
Declaration of Helsinki. All patients underwent artroplasty due
to knee osteoarthritis at least one year ago.

The exclusion criteria were presence of inflammatory diseases,
radiculopathies, vitamin B12 deficiency, coxarthrosis, neurological
conditions and receiving medical treatment for NP
Socio-demographic factors including age,job,education, body
mass index (BMI), marital status and medical (hearth disease,
hypertension, diabetes mellitus, chronic obstructive pulmonary
disease, thyroid dysfunction, osteoporosis, hypercholesterolaemia)

and psychological (anxiety and depression) comorbidities were
questioned. All patients completed the visual analog scale (VAS)
for pain at preoperation and postoperation, Western Ontario
and McMaster Universities osteoarthritis index (WOMAC) scale,
the PainDETECT questionnaire (PDQ) and the hospital anxiety
depression scale (HADS).

The VAS was used to assess the preoperative and post-operative
pain levels. It consists of a 10 cm line, with the left extreme
indicating “no pain or zero” and the right extreme indicating
"“unbearable pain or 10" (15).

WOMAC scale was used to assess the functional status. It is
divided into 3 subgroups that address pain, stiffness and physical
functionality. It consists of 24 questions including 5 questions
for the pain subgroup, 2 questions for the stiffness subgroup,
and 17 questions for the physical functionality subgroup. Each
item is recorded using a 5-point Likert form, O is none while 4
is extreme pain, with 0 as the best and 96 as the worst. The
Turkish reliability and validity studies were conducted (16).

PDQ is a scale to evaluate NP experienced by paints in the
preceding four weeks. It contains a body drawing for patients to
indicate the sites of pain and any radiation present, assessment
of pain quality with a marker of severity from hardly noticed to
very strongly, pattern of pain and measures of current, worst
and average pain severity. The PainDETECT score ranged from
0 to 38. Score 219 indicate likely NP score =13 to <18 indicate
possible NP score <12 indicate unlikely NP (17). The Turkish
version of the PDQ and validation were proven by Alkan et al.
(18).

HADS is a scale to assess the emotional status of the patient's.
It consists of 2 subscales containing questions about anxiety
(7 items) and depression (7 items). Items are recorded using
a 4-point Likert form ranging from O to 3. Seven point is used
as the cut-off score for depression subscale and 10 point for
anxiety subscale (19).

Statistical Analysis

SPSS version 20.0 (SPSS Inc., Chicago, IL, USA) was used for
the statistical analyses. Distributions of continuous variables
were evaluated by the Shapiro-Wilk test. Continuous variables
were expressed as mean + standard deviation; discrete variables
as median (minimum-maximum), and categorical variables as
number (n) and percentage (%). One-Way ANOVA and chi-
square tests were used to evaluate demographic and clinical
characteristics of patients between the three NP groups (likely,
possible and unlikely NP). The linear relationships between
PainDETECT scores and other clinical variables were evaluated
with Pearson correlation analysis. Multiple regression analysis
was used to investigate the clinical and socio-demographical
factors affecting PainDETECT scores. A p-value of <0.05 was
evaluated as statistically significant.

Results

Eighty five female patients with a mean age of 70.28+7.22
years were included in the study. All patients had knee pain
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after arthroplasty, 9 (10.6%) patients were classified as
having likely NP 14 (16.5%) patients were classified as having
possible NP and 62 (72.9%) patients were classified as unlikely
NP (nociceptive group). Average duration after arthroplasty
was 5.48+3.83 years. Socio-demographic characteristics
and clinical properties of the patients are shown in Table 1.
Demographic and clinical characteristics of patients based on
PainDETECT scores are shown in Table 2. When we divided
patients into three groups according to the PainDETECT
scores, there was no statistically significant difference in
demographic features between three groups. There were
statistically significant differences in WOMAC pain score
(p<0.001) and WOMAC physical function score (p<0.001)
between NP groups (group 2 and 3) and nociceptive group
(group 1). In addition, there were statistically significant
differences in depression (p<0.001) and anxiety scores of
HAD (p=0.004) between group 1 (nociceptive group) and
group 3 (likely NP group).

Table 1. Socio-demographic characteristics and clinical

properties of the patients

Mean £SD | n (%)
Body mass index (kg/m?) 33.8+4.7 -
Age (year) 70.2+7.2 -
Work status
Housewife - 81 (95.3)
Retired - 4(4.7)
Educational status
llliterate - 22 (25.9)
Primary school - 57 (67.1)
High school-university - 6 (7.1)
Time frame 5.4+3.8 -
Preop VAS 9.2+0.8 -
Post-op VAS 2.7%2.1 -
HADS 18.6£8.1 -
HADS scores
Depression 9.0+3.8 -
Anxiety 9.7£5.4 -
WOMAC scores = -
Pain 5.3+3.7 -
Physical function 27.2+10.9 -
PainDETECT Q scores 6.8+7.3 -
PDQ groups
Unlikely neuropathic pain - 62 (72.9)
Possible neuropathic pain - 14 (16.5)
Likely neuropathic pain - 9 (10.6)

SD: Standard deviation, VAS: Visual analog scale, HADS: The hospital anxiety
and depression scale, WOMAC: Western Ontario and McMaster Universities
osteoarthritis index, PDQ: PainDETECT questionnaire. Likely neuropathic
pain (score =19), possible neuropathic pain (score =13 to =<18), and unlikely
neuropathic pain (score <12)

The correlation analysis with PainDETECT scores is shown in
Table 3. The PainDETECT scores were significantly correlated
with the preoperative VAS scores, WOMAC pain and physical
function scores and presence of depression. The PainDETECT
scores were significantly negatively correlated with time frame
after arthroplasty. There was no correlation between PDQ scores
and age or presence of anxiety.

Discussion

Our study results showed that patients with shorter time frame
after TKA had NP in their joint pain and that patients who reported
NP exhibited increased pain, decreased physical function and
presence of depression compared with patients who reported
nociceptive pain. We found no relationship between NP and
socio-demographic factors or medical comorbidities.

The prevalence of NP after TKA ranges from 6-49% in previous
studies (20,21). Wylde et al. (20) found that 6% of patients had NP
3-4 years after TKA. Pinto et al. (21) reported that NP was seen in
49% of patients, according to the Neuropathic Pain Questionnaire
4-6 months after TKA. Using the PDQ score, the rate of NP was
determined to be 15.3% of all patients after TKA in the study of
Albayrak et al. (14). In our study the prevalence of NP was 10.6%
at least one year after TKA (Average duration after arthroplasty
was 5.48+3.83 years). Our study confirms the presence of NP
after TKA and indicates that NP can exist in the long-term follow-
up period after TKA. Differences in assessment tools and post-
surgical time frames may explain the discrepancies among these
studies. Peripheral nerve injury during surgery or impaired pain
modulation with central sensitization can cause NP (8).

The association between preoperative pain and NP after TKA
has been reported difference in studies (12,14). In our study,
patients with high preoperative VAS scores exhibited NP after
TKA. Thus preoperative pain may be considered as a risk factor
of NP after TKA. Severe pain before operation may change the
somatosensory system, impair pain modulation, and increase
the risk of chronic pain even after operation (6).

The effect of socio-demographic factors on pain after TKA
has been examined in several studies (7,13,22-28). A better
understanding of risk factors for NP is critical to allow patients to
have appropriate expectations of TKA. Previous studies reported
that gender and age did not predict the development of NP
after TKA (22,23). Some studies showed that marital status,
educational level and occupation may play roles in pain after
TKA (26,27). Another study showed that age and obesity do
not have a negative impact on pain after TKA (24). In our study,
there was no difference in age, BMI, educational level, marital
status and job between groups. We consider that this may be a
result of all of our patients were female and most of them being
housewives and having a low level of education.

The association between the medical comorbidities and persistent
pain after TKA has been investigated in the literatures (13,22).
However, it is unknown which comorbidities are associated
with NP after TKA. Heart disease, anxiety and depression were
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Table 2. Demographic and clinical characteristics of patients based on PainDETECT scores

xgi'lt‘:'gt:\\‘,z g:)ﬁzp) Possible NP (n=14) Likely NP (n=9) | p
Age (year) 70.7246.93 69.21+8.49 68.88+7.65 0.16
Marital status
Maried 43 (69.4) 7 (50) 5 (55.6) 052
Widowed 19 (30.6) 7 (50) 4 (44.4)
BMI (kg/m2) 33.3744.53 35.28+5.96 34.95+3.79 0.30
Educational status
Illiterate 13 (21) 6 (42.9) 3(33.3)
Primary school 44 (71) 7 (50) 6 (66.7) 0.43
High school 5 (8) 1(7.1)
Work status
Housewife 58 (93.5) 14 (100) 9 (100) o
Retired 4 (6.5) - -
ROM flexion 102.33+£16.78 103.92+12.27 92.77+13.48 0.12
Time after arthroplasty (year) 5.2+3.72 7.21+4.11 4.7+3.88 0.63
Preop VAS 9.16+0.83 9.71+0.61 9.55+1.01 0.28
Post-op VAS 1.9+£1.46 4.2+1.58 5.77+1.56 0.63
Comorbidites
Diabetes mellitus 22 (35.5) 7 (50) 2(22.2) 0.35
Hypertension 41 (66.1) 10 (71.4) 8(88.9) 0.40
Thyroid disorders 19 (30.6) 1(7.1) 2(22.2) 0.18
Hearth disease 12 (19.4) 0 1(11.1) 0.14
o 713 10 |
WOMAC pain 3.83+2.80 9.21+3.49 9+9.44 <0.00120
WOMAC physical function 23.884£9.6 32.52+8.96 41.88+6.37 <0.00120
HAD total 16.87+7.24 20.57+£8.17 27.66£8.3 <0.001°
HAD depression 8.04+3.44 10.42+2.95 13.44+3.84 <0.001°
HAD anxiety 8.83+4.92 10.21+6 15.11£5.08 0.004°
*Significant differences between possible NP group and unlikely NP group, bsignificant differences between likely NP group and unlikely NP group. BMI: Body mass index,
ROM: Range of motion, HAD: The hospital anxiety and depression, WOMAC: Western Ontario and McMaster Universities osteoarthritis index, VAS: Visual analog scale,
NP: Neuropathic pain

Table 3. The regression analysis with PainDETECT scores

:J':ra\s:::lza;f:ze:d coefficients 95% Cl

B o] Lower Upper

-21.323 0.013 -38.038 -4.609
Age -0.022 0.772 -0.173 0.129
Time after arthroplasty -0.318 0.033 -0.609 -0.027
Preop VAS 2.015 0.004 0.676 3.355
HAD depression 0.438 0.021 0.067 0.810
HAD anxiety -0.110 0.370 -0.353 0.133
WOMAC pain 0.915 0.000 0.532 1.297
WOMAC physical function 0.182 0.007 0.052 0.311
Cl: Confidence interval, HAD: The hospital anxiety and depression, WOMAC: Western Ontario and McMaster Universities osteoarthritis index, VAS: Visual analog scale
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reported as risk factors for persistant pain after TKA in the
study of Singh and Lewallen (13). Depression has been reported
to affect the pain after TKA in several studies (22,23,28,29).
But Philips et al. (7) did not find any significant influence of
depression on persistant pain in their study. Although there was
no association between comorbidities and NP after TKA in the
study of Helen Razmjou, they found that the NP group had higher
levels of depression in their study (22). Consistent with this study
we found that depression was associated with NP after TKA, but
we didn't find any correlation between other comorbidities and
NP in the TKA patients. According to these findings,we consider
that depression may be a risk factor for NP after TKA, can set the
scene for chronic pain and should be identified and treated. The
effect of other comorbidities on NP after TKA requires further
examination. Previous studies showed that patients with NP after
TKA reported higher levels of pain and physical dysfunction as
measured by domains of the WOMAC (22,23). Our results are
consistent with these studies in terms of the relation between NP
and increased severity of pain and physical dysfunction after TKA.

Study Limitations

Our study has some limitations. First, all of our patients were
female and sample size was small. The results may be different
in larger sample size with male patients. Second, TKA were
undertaken by different surgeons and the complications after
TKA were not controlled. These parameters may effect the
evaluation of pain. And another limitation was the lack of control
group who do not have any pain after TKA. Further research
using a larger sample size with control group is suggested.

Conclusion

Our findings highlight the importance of an assessment of NP
after TKA. NP was related to preoperative pain and depression.
Patients reporting NP showed increased severity of pain and
decreased physical function. Therefore, the presence of NP in
the TKA patients should be considered and assosiated factors
should be evaluated. Once it is determined, appropriate
intervention strategies for NP should be incorporated in the
treatment of persistent pain after TKA.
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Did Wearing Mask and Lockdowns Affect Vitamin D Levels During
the Coronavirus Disease-2019 Pandemic?

Koronavirts Hastaligi-2019 Pandemisinde,; Maske ve Sokaga Cikma Yasagi Vitamin D
Seviyelerini Etkiledi Mi?

@ Serap Satis, ® Alparslan Yetisgin

Harran University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Sanlurfa, Turkey

Abstract

Obijective: To investigate the effects of wearing mask and lockdowns during the coronavirus disease-2019 (COVID-19) pandemic on the
vitamin D levels in females.

Materials and Methods: This retrospective study included female adults aged 18-64 years who underwent vitamin D evaluation at our
hospital in April and May from 2017 to 2020. Vitamin D levels were categorized as follows: <10 ng/mL (severe deficiency); 10 to <20ng/mL
(deficiency); 20 to 30ng/mL (insufficiency) and >30ng/mL (normal).

Results: A total of 835 (90.8%) out of 920 females had vitamin D deficiency, and among them 463 (50.3%) had vitamin D severe deficiency.
In April and May of 2020 (during the national lockdown period), 74 (89.2%) out of 83 subjects had vitamin D deficiency. Vitamin D levels
were found to be higher in 2017 than the other years (p<0.001). There was no significant difference between the lockdown year (2020)
and the 2018 and 2019 years regarding vitamin D levels (p>0.05).

Conclusion: Our findings indicate that there is a serious and urgent public health problem regarding with vitamin D deficiency (>90%) in
our population; and about 50% of them had severe deficiency. This problem was not different during the lockdown period compared with
the previous two years.

Keywords: Coronavirus 2019, lockdown, outbreak, mask, vitamin D deficiency

(074

Amac: Koronaviris hastalig-2019 (COVID-19) pandemisi sirasinda maske takmanin ve sokaga ¢ikma yasaginin kadinlarda D vitamini dizeyleri
Uzerindeki etkilerini arastirmaktir.

Gereg ve Yontem: Bu retrospektif calismaya 2017-2020 yillari arasinda Nisan ve Mayis aylarinda hastanemizde D vitamini degerlendirmesi
yapilan 18-64 yas arasl eriskin kadinlar dahil edildi. D vitamini dlzeyleri su sekilde kategorize edildi:<10 ng/mL (siddetli eksiklik); 10 ile <20
ng/mL arasi (eksiklik); 20 ile 30ng/mL arasi (yetersizlik) ve >30ng/mL (normal).

Bulgular: Dokuz ylz yirmi kadindan toplam 835‘inde (%90,8) D vitamini eksikligi, 463'Unde (%50,3) ciddi D vitamini eksikligi vardi. 2020
yilinin Nisan ve Mayis aylarinda (ulusal karantina déneminde), 83 kisiden 74'inde (%89,2) D vitamini eksikligi vardi. 2017 yilinda D vitamini
duzeyleri diger yillara gére daha yiiksek bulundu (p<0,001). D vitamini diizeyleri agisindan karantina yili (2020) ile 2018 ve 2019 yillari arasinda
anlamli bir fark yoktu (p>0,05).

Sonug: Bulgularimiz toplumumuzda D vitamini eksikligi (>%90) ile ilgili ciddi ve acil bir halk saghigi sorunu oldugunu géstermektedir; ve yaklasik
%50'sinde ciddi eksiklik vardir. Bu sorun, karantina doneminde onceki iki yila kiyasla farkli degildir.

Anahtar kelimeler: Koronaviriis 2019, karantina, sokada ¢ikma yasagi, maske, vitamin D eksikligi

Introduction from 7-dehydrocholesterol following exposure to UV-B radiation
from the sun and is then metabolized in the liver and kidney
(3-5).

The 25-hydroxyvitamin D [25(OH)D] is the major circulating form

Vitamin D is one of the most important hormones in the
body, contributing to bone mineralization by affecting the
calcium and phosphorus metabolism (1,2). Ultraviolet-B (UV-
B) rays constitute the main source of vitamin D. Under normal of vitamin D with a half-life of 2-3 weeks. It is considered the best

conditions, 90-95% of vitamin D in human skin is synthesized indicator of vitamin D supply to the body from nutritional intake
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and endogenous production (3). Although vitamin D reference
ranges vary according to the laboratory and study method
utilized, vitamin D status is often categorized as <20 ng/mL,
deficient; 20-30 ng/mL, insufficient; 30 ng/mL, normal; 150-200
ng/mL and hypervitaminosis (6). Studies conducted in Turkey
have indicated significantly low vitamin D levels in subjects. Of
note, a study conducted in Ankara province detected vitamin
D deficiency in 51.8% and vitamin D insufficiency in 20.7% of
the subjects (7). Vitamin D deficiency has been shown to be
associated with numerous diseases particularly including bone,
cardiovascular and respiratory system, autoimmune, diabetes
mellitus, and neurodegenerative diseases, there is insufficient
data regarding the control of these diseases with vitamin D
replacement (8-14).

Coronavirus disease-2019 (COVID-19) is an infectious disease
that was first seen in Wuhan, Hubei Province, China in late
2019. Severe acute respiratory syndrome-coronavirus-2 (SARS-
CoV-2) is the strain of coronavirus causing COVID-19, spreading
rapidly mostly via droplets and remaining a serious public health
problem worldwide. World Health Organization identifies novel
coronavirus as global pandemic on March 11, 2020 (15). Self-
protection is the most important measure in preventing SARS-
CoV-2. Therefore, wearing a facemask has become an official
obligation and partial lockdowns have been imposed in Turkey as
in the whole world. Due to these restrictions, vitamin D deficiency
has become more prevalent mainly because individuals cannot
leave home as easily as they did before and even when they
leave, they need to cover their faces with a facemask. To our best
knowledge, there is no study in the literature investigating this
phenomenon (i.e. the effects of lockdowns) following COVID-19
outbreak.

In this study, we aimed to investigate the effect of limited
sunshine exposure in COVID-19 pandemic (limited to months)
on vitamin D status.

Materials and Methods

The retrospective study included female adults aged 18-64 years
who underwent vitamin D measurement in our hospital in April
and May of the years from 2017 to 2020. Individuals aged 65
years and over were excluded from the study since they were
not allowed to apply to healthcare centers except for emergency
conditions throughout the lockdown periods. Serum vitamin D
levels were assessed by using a Shimadzu HPLC system with the
LC-MS/MS method (16,17).

The study protocol was approved by the local Ethics Committee
of Clinical Research of Harran University (decision no:
HRU/20.11.14, date: 15.06.2020). The study was conducted in
accordance with the principles of the Declaration of Helsinki.
The inclusion criterion was having complete medical records
that involved at least one vitamin D measurement within the last
one year. Exclusion criteria were as follows; history of vitamin
D supplementation, osteoporosis therapy, or surgery within
the last six months, liver or kidney failure that could affect the

vitamin D synthesis, use, need, or metabolism of vitamin D,
pregnancy, breastfeeding, use of glucocorticoid or antiepileptic
drugs (including gabapentin and pregabalin), history of thyroid/
parathyroid surgery, malabsorption, malignancy, thyroid/
parathyroid disease requiring treatment, Paget's disease, genetic
diseases that could disrupt bone metabolism and turnover, organ
transplantation. Additionally, individuals that had a disability
that prevented them from going out and a medical problem
that caused them to remain immobile such as hemiplegia,
paraplegia, fracture, and diabetic foot were also excluded from
the study. In total, 921 patients fulfilled the inclusion criteria and
were included in the study. Vitamin D status was categorized
as follows;<10 ng/mL (severe deficiency); 10 to <20 ng/mL
(deficiency); 20-30 ng/mL (insufficiency); >30ng/mL (normal).

Statistical Analysis

Data were analyzed using SPSS for Windows version 20.0 (SPSS
Inc., Chicago, IL, USA). Numerical variables are shown as median
(minimum-maximum), categorical variables as n (%). Normal
distribution was tested by Kolmogorov-Smirnov test. Continuous
variables were compared using Kruskal-Wallis test as they were
not distributed normally. Categorical variables were compared
using chi-square test. A p value <0.05 was considered significant.

Results

A total of 920 female adults [37 (18-64) years] were included
(Table 1). A total of 835 females (90.8%) had vitamin D deficiency
i.e. 463 (50.3%) as severe and 372 (40.4%) as non-severe
deficiency. When all participants were classified according to
their age ranges, there was no significant difference in vitamin
D levels among the age groups (p>0.05).

Serum vitamin D levels of the subjects are given in Table 2.
Vitamin D levels were found to be higher in 2017 than the
other years-both in April and May (both p<0.001). There was
no significant difference among the lockdown year (2020) and
2018 or 2019 regarding vitamin D status (p>0.05). In April and
May of 2020 (in the national lockdown period), 74 (89.2%) out
of 83 subjects had vitamin D deficiency (Table 3). The frequency
of vitamin D deficiency was lowest in 2017-both in April (51.9%)
and May (83%) (Both p<0.001). 807 (96.4%) out of 837 female
patients had vitamin D deficiency in the last three years.

Discussion

In this study, we found that the prevalence of vitamin D
deficiency was more than 90%, and about 50% of them had
severe deficiency. Interestingly, this public health problem was
not changed within the last three years including the year 2020
(with COVID-19 pandemic). Therefore, our female adults have
suffered the pandemic with vitamin D deficiency (>90% of
them), and importantly with severe vitamin D deficiency (about
50%).

Vitamin D takes an active role in bone homeostasis by affecting the
calcium and phosphorus metabolism along with parathormone
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(1,2). However, its effect is not confined to bones and vitamin D
has been shown to be associated with cardiovascular, respiratory
system, autoimmune, and neurodegenerative diseases and
diabetes mellitus (8-14). Vitamin D is severe and insufficient in
50-90% of the individuals worldwide and their vitamin D levels
are below 20 ng/mL (18).

Vitamin D deficiency is a prevalent and major global health
problem which is mostly associated with the lack of sunlight
exposure. Vitamin D deficiency can be considered a pandemic
in many parts of the world, especially in Europe (19). Sun is

the natural source of UV-B, accounting for 1-10% of UV rays.
Sunlight exposure may decrease in a large part of the population
due to various reasons such as working indoors, modern and
traditional life activities such as indoor time activities, protective
sunscreens, and an immobilization due to aging. However,
exposing the arms and legs to direct sunlight for 5-30 minutes
between 10:00 to 15:00 hours twice a week can produce
sufficient vitamin D status (20). Similarly, exposing 24% of
the body surface area (face, arms, and legs) to sunlight for 15
minutes or only 6% of the body surface area (face and hands)

Table 1. Age-based comparisons for vitamin D status

Age group (years) Total Vitamin D level, ng/mL o+
<10 10-20 =20

<30 313 (100%) 156 (49.8%) 129 (41.2%) 28 (8.9%)

30-50 391 (100%) 190 (48.6%) 163 (41.7%) 38 (9.7%) 0.760

>50 216 (100%) 117 (54.2%) 80 (37.0%) 19 (8.8%)

Total 920 (100%) 463 (50.3%) 372 (40.4%) 85 (9.2%)

*Chi-square test

Table 2. Comparisons of vitamin D levels by months (ng/mL)

Month (year) n (%) Yr:wt;mn:;)?) level median p*
Total-April 526 (100%) -

2017 83 15.7%) 18.2 (3.2-37.2)*

2018 205 (38.9%) 8.1(3.0-28.7)

2019 199 (37.8%) 9.6 (2.633.9) <0.001
2020 39 (7.4%) 10.0 (5.2-41.8)

Total-May 394 (100%) -

2017 88 (22.3%) 14.0 (5.1-31.4)*

2018 131 (33.2%) 10.2 (5.0-37.7)

2019 131 (33.2%) 7.9 (4.2-30.5) <0.001
2020 44 (11.1%) 10.9 (4.2-38.2)

*Statistical significance is due to this value. #Kruskal-Wallis test, min: Minimum, max: Maximum

Table 3. Comparison of vitamin D status by months

Vitamin D status (ng/mL)

Month (year) p*
<10 | 1020 | 220

April

2017* 10 (12.0%) 33(39.8%) 40 (48.2%)

2018 135 (65.9%) 65 (31.7%) 5 (2.4%) .3

2019 106 (53.3%) 86 (43.2%) 7 (3.5%)

2020 19 (48.7%) 15 (38.5%) 5(12.8%)

May

2017* 23 (26.1%) 50 (56.8%) 15 (17.0%)

2018 62 (47.3%) 65 (49.6%) 4 (3.1%) 30

2019 89 (67.9%) 37 (28.2%) 5 (3.8%)

2020 19 (43.2%) 21 (47.7%) 4(9.1%)

*The statistical significance is due to this year's percentages. *Kruskal-\Wallis test
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for 30 minutes can also produce sufficient vitamin D status in
the body (21).

Studies have also shown that vitamin D levels change
seasonally (22-24). It has also been shown that 25(OH)D
levels are lowest in March and highest in September (22).
Vitamin D deficiency is highly common in Turkey despite
its abundant sunshine. In Adana, vitamin D deficiency was
reported in 24.7% of the population (25). Interestingly, we
found that 94.9% of the individuals had vitamin D deficiency.
A study conducted in izmir province, 11.3% of the subjects
had a normal vitamin D levels while 23.2% of them had
deficiency, 46.9% of them had insufficiency, and 18.6% of
them had a threshold level of deficiency (26). In our study,
our female adults had vitamin D deficiency (>90% of them),
and importantly with severe vitamin D deficiency (about
50%). In a previous study, the mean serum vitamin D level
of the subjects at the end of the winter season was reported
as 16.9+13.1 ng/mL (27). Similarly, we assessed the vitamin
D status in April and May as 11.5+£6.2 ng/mL. Another study
assessed the vitamin D levels of the subjects throughout an
entire year and found that the vitamin D level measured
in summer months was twice higher than that of winter
months (28).

In our literature review, we found that the findings of the
studies on clothing style and face covering are contradictory. A
study conducted in Adana province compared veiled women,
who covered their hands and face, and unveiled women, who
did not cover their extremities and head, and found that all the
subjects had a normal vitamin D level (29). Similarly, another
study evaluated patient groups that had a vitamin D level of
lower than 20 ng/mL and found no significant difference
between veiled and unveiled patients (30). In the same way,
Al-Yatama et al. (31) compared three groups (including a
control group who wore Western-style clothing, a group who
covered the whole body except for the face and hands, and a
group who covered the entire body) and found no significant
difference among the groups with regard to vitamin D status.
In Turkey, the first COVID-19 case was diagnosed on March
11, 2020 and the first comprehensive nationwide lockdown
was initiated in April, 2020. Accordingly, we compared that
period with the same months in previous years, considering
that the prevalence of vitamin D deficiency could be higher
during the lockdown period due to the use of facemasks
that cover almost two-thirds of the face. However, we found
no difference between the lockdown period and the same
months of previous years and it was revealed that 89.2% of
83 subjects had vitamin D deficiency during the lockdown
(April-May, 2020) while 96.4% of 837 patients had vitamin D
deficiency during the same months of last three years. As the
vitamin D deficiency is so high, thus the effect of restrictions
might not have affected this level, or, the evaluation of the
first two months after the restriction may have misled us. If
there had been a longer follow-up, our results would possibly
be different.

Study Limitations

Our study was limited in several ways. First, it was a single-
center, short term, retrospective study and had a small patient
population. Second, the study only included female adults aged
less than 65 years and had no information as to whether the
participants used any vitamin D supplements that were not
available in their medical records.

Conclusion

Our findings indicate that there is a serious and urgent public
health problem regarding with vitamin D deficiency (>90%) in
our population; and about 50% of them has severely deficient.
This problem is not different from the lockdown period. Given
its rare adverse effects and relatively broad safety, sunbathing,
food fortification and prophylactic vitamin-D supplementation
might serve as a very appropriate and invaluable therapy
for these worldwide problems (i.e. vitamin D deficiency and
COVID-19).
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Vertebral Sarkoidoz: Nadir Bir Olgu Sunumu

Vertebral Sarcoidosis: A Rare Case Report

@ Ayse Selcen Bulut Keskin, ® Hatice Resorlu

Canakkale Onsekiz Mart Universitesi Tip Fakdltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Canakkale, Tiirkiye

Sarkoidoz, non-kazeifiye granilomlarla karakterize, basta akcigerler olmak Gzere, pek ¢cok doku ve organi etkileyebilen bir hastaliktir. Sarkoidozda,
grantlomlarin direkt etkisi, makrofajlardan salinan 1,25-dihidroksivitamin D gibi osteoklast aktive edici faktorler ve glukokortikoidlerin kullanimi
ile osteopeni, osteoporoz ve patolojik kemik kiriklar gérilebilir. Sarkoidozun kemik tutulumu, el ve ayakta tipik kistik yapilar meydana getirir.
Vertebral tutulum ise nadirdir ve litik, sklerotik veya mikst lezyonlara neden olabilir. Metastatik lezyonlar ile ayirici tani yapilmalidir.

Anahtar kelimeler: Sarkoidoz, osteoporoz, malignite

Abstract

Sarcoidosis is a disease characterized by noncaseating granulomas that can affect many tissues and organs, especially the lungs. In sarcoidosis,
osteopenia, osteoporosis and pathological bone fractures can be seen with the direct effect of granulomas, osteoclast activating factors such
as 1.25-dihydroxyvitamin D released from macrophages, and the use of glucocorticoids. Bone involvement of sarcoidosis produces typical
cystic structures in the hands and feet. Vertebral involvement is rare and may cause lytic, sclerotic or mixed lesions. It should be differentially

diagnosed from metastatic lesions.
Keywords: Sarcoidosis, osteoporosis, malignancy

Giris

Sarkoidoz; sistemik, enflamatuvar, granllomatéz bir hastaliktir.
Etiyolojisinde genetik varyasyonlar, mesleksel ve cevresel
etkenler disiUnilse de, sebebi tam olarak bilinmemektedir.
En sik akcigerleri etkiler. Bunun yani sira gdz, deri ve diger
organlarda tutulabilir (1). Bircok romatizmal hastaligi taklit
edebilir veya birlikte g&rilebilir.
Sarkoidoz hastalarinda, romatizmal belirtiler %4-38 oraninda

romatizmal hastaliklarla
bildirilmektedir. Artrit, periartrit, artralji, sakroiliit ile eklemleri
tutabilecedi gibi; miyozit ve miyopati seklinde kas tutulumu da
gorulebilir. Kemik yapida, litik ve sklerotik lezyonlar, osteopeni-
osteoporoz ve patolojik kiriklara neden olabilir. Kemik tutulumu
nadirdir. Vertebral tutulum ise daha nadir gorilir ve metastatik
lezyonlari taklit edebilir (2,3). Bu yazida boyun adrisi ile klinigimize
basvuran sarkoidoz tanili hasta, literatlr esliginde sunulmustur.

Olgu Sunumu

Elli dort yasinda erkek hasta boyun adrisi ile poliklinigimize
basvurdu. Agrisinin 3 haftadir oldugunu, geceleri arttigini ifade

etti. Hipertansiyon ve benign prostat hipertrofisi icin ilag kullanimi
vardi. Alti sene énce sarkoidoz tanisi almis ve gogus hastaliklari
klinigi tarafindan takip ediliyordu. Daha &nce azatiopUrin
ve sistemik steroid kullandigi, son iki yildir da ilagsiz takip
edildigi 6grenildi. Muayenesinde deri lezyonuna rastlanmadi.
Boyun hareketleri agrili ve kisith idi. Paravertebral spazmi
mevcuttu. Norolojik defisit saptanmadi. Sistemik muayenesi
normaldi. Hastanin laboratuvar incelemelerinde 16kosit:14.600,
sedimentasyon: 22 mm/sa, Creaktif protein (CRP): 7,96
mg/dL, kreatinin: 1,74 mg/dL, tre: 35 mg/dL bulundu. Diger
biyokimyasal parametreler normaldi.

Posterior-anterior akciger grafisi ve toraks tomografisi evre 4
sarkoidoz ile uyumlu idi (Sekil 1). Dis merkezde ayni sikayetle
gittiginde istenen servikal manyetik rezonans (MR) raporunda;
C6-7'de 6dematdz alanlar ve yumusak dokuda metastaz lehine
stpheli alanlar gorildigu icin; klinigimizce istenen kontrastl
servikal MR'de: C2 vertebra korpusunu tama yakin dolduran,
C6 vertebra seviyesinde 15 mm c¢apa ulasan; T2 gorlntilerde
hafif hipointens T1 goriintilerde hipointens gériinimde, belirgin
kontrastlanma gosteren lezyonlar izlendi (Sekil 2). Ayrica C2
seviyesinde spindz procestede kontrastlanma ve bu dlzeyde
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paraspinal kas planlari arasinda heterojen T2 hiperintens sinyal
degisiklikleri, postkontrast serilerde kontrast tutulum alanlari
gozlendi. llaveten supraklavikiiler bélgede kesit alanina giren
duizeylerde lenf nodlari gorilmesi Uzerine hastaya, 3 fazli kemik
sintigrafisi ve pozitron emisyon tomografisi-bilgisayarli tomografi
(PET-BT) vyapildi. Yaygin, multipl hipermetabolik lenf nodlar
ve kemik lezyonlar izlendi. Hasta, lenf nodlarindan yapilacak
eksizyonel biyopsiyi kabul etmedi. Sag sternokleidomastoid kasi
altindaki LAP'ye ince igne aspirasyon biyopsisi yapildi. ince igne
aspirasyon biyopsisi sonucu: Malignite yonlinden negatif olarak
geldi. Bu arada non-steroidal anti-enflamatuvar ilag ile boyun
adrisi gegen hasta hematoloji-onkoloji poliklinigine yénlendirildi.
Buradaki takibinde, ayirici tani agisindan tekrar eksizyonel biyopsi
oOnerildi. Yapilan eksizyonel biyopsi, Hodgkin lenfoma (evre 4 B)
(4) ile sonuglanan hasta hematoloji takibine alindi.

Sekil 1. Hastanin, evre 4 sarkoidoz ile uyumlu posterior-anterior
akciger grafisi

Tartisma

Sarkoidoz tanisi, klinik ve radyolojik bulgulari olan hastalarda,
histopatolojik olarak non-kazeifiye grantlomlarin  gorilmesi
ile konulur. Her ne kadar L&fgren sendromu (artrit, eritema
nodozum ve bilateral hiler lenfadenopati ile karakterize akut
sarkoidoz) ve Heerfordt sendromu (ates, parotis bezinde blytme,
anterior Uveit ve fasiyal sinir felci ile karakterize nérosarkoidoz
formu) gibi biyopsi gerektirmeyen tipik bulgulara sahip olan
formlar bulunsa da diger formlar icin histopatolojik 6rnekleme
yapilmasi gerekir. Tlberkiloz, atipik mikobakteri enfeksiyonlari,
fungal enfeksiyonlar, yabanci cisim reaksiyonlari, silikozis,
berilyozis, lepra, poliarteritis nodosa, granilomatdz polianjitis
ve romatoid noddller ile ayirici taninin yapilmasi gerekir. Clinkd,
hastaligi dogrulayici bir laboratuvar testi bulunmamaktadir
(5,6). Sarkoidozda; serum amiloid-A (SAA), CRP anjiyotensin
doéndstlricid enzim (ACE) ve adenozin deaminaz duzeyleri
ylkselebilir, fakat disik olmalari hastaligi dislamaz. Hastalik
aktivasyonunda en sik kullanilan testlerden olan ACE'nin
duyarlihgr dustk bulunmustur. Sarkoidozda, monosit- makrofaj
aktivasyonu ile TNF-a. ve interlokinlerin (IL-1, IL-6) salinimi;
CRR SAA gibi akut faz reaktanlarinin Gretimini artinr. Akut
faz reaktanlar sistemik enflamasyonun oldugu hastaliklarda
da yukseldiginden sarkoidozda verdigi bilgiler sinirlidir (7). Bu
yazida ele alinan olgu daha &nce histopatolojik tani almis evre
4 akciger sarkoidozu bulunan bir hastadir. Hastanin tanisi kesin
oldugu icin ACE ve SAA duzeyleri bakilmadi. Hastanin boyun
agnsi ile basvurmasi sonucu cekilen MR'de belirgin kontrast
tutulumu olan lezyonlarin gérilmesi ayirici tani icin tekrar biyopsi
yapilmasini gerektirmistir.

Sarkoidozun kemik tutulumu nadiren gorGlir. Bu tutulumda
lezyonlar kistik, litik, ya da sklerotik olabilir. El ve ayak kemiklerinde
daha cok kistik lezyonlar gorilurken, vertebrada litik, sklerotik
veya hem litk hem de sklerotik lezyonlar gorilebilir. Kemik
mineral yogunlugu hastaligin erken donemlerinde genellikle
normaldir. ilerleyen dénemlerde osteopeni-osteoporoz ve kemik

Sekil 2. Servikal manyetik rezonans, sagittal T1 sekansta vertebralarda hipointens gorinim ve kontrastl sagittal T1 sekansta belirgin

kontrastlanma gosteren kemik lezyonlari
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kiriklarr gorilebilir (2,7-9). Sarkoidoz hastalarinda osteoporozun
birka¢ nedeni olabilir: Bunlardan ilki sarkoidal makrofajlarda
paratroid hormonundan bagimsiz olarak 1,25-dihidroksivitamin
D, Uretiminin artmasi ve osteoklastik aktiviteyi stimile etmesidir
(7). Ikincisi diffiiz iskelet grantilomatozu sonucu kemik remodeling
(asiri osteoid, artmis osteoklast ve osteoblast, artmis osteoklastik
rezorbe ylizey ve artmis kemik formasyon alanlari) artisidir (8).
Son olarak tedavide kullanilan glukokortikoidler osteoporoza
neden olabilir. Sarkoidozda D vitamininin asiri Uretimi, artmis
hiperkalsemi ve hiperkalsilri riski nedeni ile osteoporozun
Onlenmesi ve tedavisi karmasiktir. Takviye gerektiginde serum
ve idrardaki kalsiyum ve vitamin D konsantrasyonlari dikkatle
izlenmelidir (10).

Vertebral sarkoidozun gérintilenmesinde MR incelemenin
duyarlii@ ylksektir. (a) Kemik biyopsi icin uygun bdlgeleri
yonlendirmede ve lezyonun yapisini tanimlamada degerli bilgiler
verir. Farkli boyutlarda, belirsiz veya keskin sinirli, genellikle dtstk
sinyal intensiteli lezyonlar gordlir. Ancak bazen lezyonlarin sinyal
intensitesi degiskenlik gosterebilir  Santral yag depolanmasi
gosteren bazi kemik lezyonlari oldukca spesifik MR bulgulari
gosterir. Buna ragmen tliberkiloz ve malignite olasiligi tam olarak
dislanamaz. Ayni sekilde PET-BT aktif granilomattz lezyonu iyi
gosteren bir yontemdir. Ancak hem granilomatéz lezyonlarda,
hem de malign lezyonlarda aktivite artisinin gdzlemlenmesi
nedeniyle ayirici tanida net bilgiler verememektedir. Bu nedenle
ayiricl tanida kesin tani icin, histopatolojik drnekleme yapilmasi
gerekli gorilmektedir (6).

Sarkoidozlu hastalarda, malignite riskinin arttigir goruldr. Kronik
enflamasyon, karsinogenez streci icin énemli bir risk olarak
gorllmektedir. Bu hastalarda lenfoma riskinin 11 kat arttigi
bildirilmistir (11). Bu birliktelik sarkoidoz-lenfoma sendromu terimi
ile ik kez Brincker (12) tarafindan tanimlanmistir. Sarkoidoz ve
lenfoma arasinda bircok immunolojik benzerlik tespit edilmistir.
Her ikisinde de kitanoz anerji, dokularda T yardimci hiicrelerin
asin infiltrasyonu ve periferik lenfadenopatiler gérilir. Sarkoidoz
ve lenfoma birlikteligi es zamanli olarak tespit edilebilir, ancak
daha ¢ok sarkoidoz tanisindan bir veya iki yil sonra lenfoma
gelistigi gdzlemlenmektedir. Bu sekilde olgu serileri mevcuttur.
Bu nedenle kemik tutulumunun varliginda malignite mutlaka
dislanmalidir (13).

Sonug olarak, sarkoidoz tanisi ile takip edilen bir hastada gdrilen
kemik lezyonlarinin ayirici tanisi iyi yapilmalidir. Ayirici tanida MR
ve PET-BT kullanilmasina ragmen, kesin ayrimin yapilabilmesi
icin, lezyonlardan eksizyonel biyopsi yapilmasi gereklidir. Bu
makalede, sarkoidoz-lenfoma iliskisi bir olgu tzerinden gézden
gecirilmis ve literatlirdeki bilgiler derlenmistir. Ancak, sarkoidoz-

lenfoma sendromunun daha iyi anlasilabilmesi icin daha fazla
calisma yapilmasi gereklidir.
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Cystic Fibrosis with Paediatric Femoral Neck Stress Fracture: A Case
Report and the Review of Literature

Pediatrik Femur Boyun Stres Kirigi1 Olan Kistik Fibroz: Bir Olgu Sunumu ve Literattrin

Gozden Gegirilmesi

@ Yavuz Sahbat, ® Ahmet Hamdi Akgiille

Marmara University Faculty of Medicine, Department of Orthopedics and Traumatology, istanbul, Turkey

Abstract

Cystic fibrosis is a common genetic disease of the white population with autosomal recessive inheritance. It may present with sinopulmonary,
gastrointestinal, genitourinary, bone and joint findings. Osteoporosis, osteopenia, and fractures are musculoskeletal problems related to the
disease. Although vertebral fractures are common, non-vertebral fractures have been reported rarely. In this case report, we present the case
of a 9-year-old girl with osteopenia-induced femoral neck stress fracture caused by cystic fibrosis. During hospitalization for sinopulmonary
infection, the patient presented to our clinic with left thigh pain without trauma. The left hip joint was examined and found to be clear.
Anterior posterior X-ray examination of the patient, who had difficulty in stepping, revealed no displaced fracture. The patient was later
diagnosed with type 2 Fullerton & Snowdy fracture, and surgical fixation was ruled out. The patient was successfully treated with non-steroidal

anti-inflammatory drugs and immobilization.

Keywords: Cystic fibrosis, stress fracture, paediatric femoral neck fracture

Kistik fibrozis otozomal resesif gegisli, beyaz irkin sik gériilen bir genetik hastaliidir. Sinopulmoner, gastrointestinal, genitolriner, kemik ve
eklem bulgulari ile karsimiza cikabilir. Osteoporoz, osteopeni ve kiriklar hastaliga bagli kas-iskelet sistemi sorunlaridir. Vertebra kiriklari sik
goriulmekle birlikte nadiren vertebra disi kiriklar bildirilmistir. Biz olgu sunumumuzda kistik fibrozisin yol actigi osteopeniye bagl femur boyun
stres kingi olan 9 yasindaki bir kiz hastayr sunmaktayiz. Sinopulmoner enfeksiyon nedeni ile yatisi esnasinda, travmasiz sol uyluk agrisi ve yik
vermede zorluk nedeni ile tarafimiza danisilan hastanin anterior posterior radyografik degerlendirmesinde patolojik bulguya rastlanmayip,
manyetik rezonans gorlintlileme sonucunda sol femur boynunda deplase olmayan kirik gériintist saptandi. Fullerton & Snowdy tip 2 olarak
degerlendirilen hastaya cerrahi fiksasyon distinilmedi. Non-steroid anti-enflamatuvar ilag ve immobilizasyon ile basarili sekilde tedavi edildi.

Anahtar kelimeler: Kistik fibrozis, stres kingi, cocuk femur boyun kirigi

Introduction

Cystic fibrosis (CF) is an autosomal recessive disease
predominantly seen in the Caucasian race. Prevalence is 1/2000-
3500 per live birth. Skeletal findings related to CF are only
seen in a limited group of patients. Bone manifestations of the
disease are osteoporosis, osteopenia, and vertebral fractures.
We present a case of a 9-year-old girl diagnosed with CF, having
a femoral neck stress fracture.

Case Report

Informed consent was obtained from the mother of the patient
because of the patient is under 18 years old. A nine-year-

old female patient diagnosed with CF was consulted at our
clinic with left hip pain while she was hospitalized because of
pulmonary infection. The patient was also receiving treatment
for type 1 diabetes mellitus last five years. She had left hip
pain, radiating to the anterior thigh without any history of
trauma. The range of motion of the left hip joint was full, with
moderate pain. There was no other pathological orthopedic
finding on physical examination. On pelvic anteroposterior
(AP) view X-ray, there was no sign of a fracture or periosteal
reaction (Figure 1). Actual laboratory findings were; calcium:
8.9 mg/dL, phosphor: 5.4 mg/dL, magnesium: 1.8 mg/dL,
25-hydroxyvitamin D: 32.12 ug/L, parathormone: 26.54 ng/L,
osteocalcin: 5.81 ug/L, Ctelopeptide: 0.98 ug/L, C-reactive
protein (CRP): 21.8 mg/L. Except for C-telopeptide height
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and CRP height, other tests were monitored in the reference
range. Recent dual-energy X-ray absorptiometry result was
lumbar (L2-4) bone density 0,495 g/cm? (Z-score: 2.4). On
magnetic resonance imaging (MRI), left femoral neck stress
fracture and surrounding bone edema were visible on the T2
sequence (Figure 2). After radiological evaluation, the fracture
was classified as compression type, according to Fullerton
& Snowdy classification, and no surgical intervention was
planned. The patient was followed with restricted weight
bearing, non-steroidal anti-inflammatory drugs, and oral
vitamin D replacement therapy. Follow-up was planned and
performed as 30 days without, 20 days partial, followed with
full weight-bearing. On the 30™ day clinic visit, there was callus
visible on pelvic AP X-ray (Figure 3). On third month visit,
the patient was free of pain with a full range of motion and

function.

Figure 1. First X-ray: There was no sign of a fracture or periosteal
reaction

Figure 2. Magnetic resonance imaging: Left femoral neck stress
fracture and surrounding bone edema were visible on the T2
sequence

Discussion

CF is a disease caused by a mutation of the transmembrane
conductance regulator (CFTR) gene, located on the 7.
chromosome. CF; affects respiratory, gastrointestinal, and
urinary systems, as well as the musculoskeletal system. Bone
involvement includes mostly osteopenia and osteoporosis.
Paccou et al. (1) reported in a study on adults with CF, the
prevalence of osteoporosis, osteopenia, and non-vertebral
pathological fractures; 23%, 38%, and 19%, respectively. The
distribution of non-vertebral fractures on CF patients shows
heterogeneity, and there are various studies with different
results for most frequent fractured bones (2,3).

Femoral neck fractures are uncommon injuries like less than
1% in all pediatric fractures, usually associated with significant
trauma (4). Repetitive microtrauma may also cause femoral neck
stress fractures (5). Femoral neck stress fractures are 1-7,2% of
all stress fractures.

Low bone mineral density (BMD) is one of the possible etiological
factors for a stress fracture (6-9). Malnutrition, chronic infection,
vitamin D insufficiency, hypogonadism, and low physical activity
are primary factors for decreased BMD (10).

BMD of our patient checked 3 years ago was 0.560 g/
cm? (Z-score: -1.4), declined to 0.495 g/cm?, (Z-score: -2.4)
at the time of fracture. She was seven times hospitalized
because of pulmonary infection and malnutrition in the
last three years. On every hospitalization, she did not use
intravenous corticosteroids but had inhalation corticosteroids
for treatment, which is another factor predisposing low
BMD (11). Zsscore is significantly correlated with respiratory
parameter forced expiratory volume in one second (FEV1)
(12). FEV1 score 2 months before fracture is 51% (age normal
75-80%). However, even with normal nutrition and mild
disease may have low BMD (13). CF patients with F508del
homozygous mutation have lower BMD. Our patient does not
have this mutation (14).

Figure 3. 30" day clinic visit; there was callus visible on pelvic
anteroposterior X-ray
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A pediatric patient consulted because of hip and groin pain;
transient synovitis, Perthes disease, infection, malignancy, and
dysplasia should be ina differential diagnosis. The primary
symptom for a femoral neck stress fracture is gradually worsening
hip, anterior groin, and knee pain. Pain is elevated with weight-
bearing and activity, relieves with rest. The patient may have an
antalgic gait pattern. Physical examination, patients avoid active
hip movement, and passive motion causes pain and fear. The
first used imaging modality is AP direct radiography. 15° internal
rotation X-ray may also be helpful for evaluation but has limited
diagnostic value. MRl is a gold standard for evaluation (6,15-17).
Haddad et al. (6) used an MRI to define stress fractures and
reported bone edema as the most frequent finding. The most
common classification system for femoral neck stress fractures is
Fullerton & Snowdy classification, which is based on direct X-rays
and bone scans (18). Fractures are classified as compression
type, tension type, and displaced fractures according to this
classification.

We do not think our patient’s stress fracture is caused by
repetitive trauma. Risk factors in our patient are Z-score declining
from-1.4 to0 -2.4 /cm?, prepuberty, female gender, and low FEV1
score, steroid use (10).

Primary aims in the treatment of femoral neck fracture are
to prevent avascular necrosis, coxa vara, and premature
physeal closure. These complications depend on the amount
of displacement (19). Biz et al. (20) successfully treated
conservatively 1 of 4 femoral neck stress fractures, and they
used dynamic hip screw fixation for other patients. We did
not choose surgical intervention because of age, undisplaced
fracture, and limited immediate activity expectations of the
patient.

There are 2 case reports about femoral neck fractures in
CF patients. Lim et al. (21) reported bilateral femoral neck
fractures after grand mal epilepsy on a 34-year-old CF patient.
The patient reported with prolonged usage of corticosteroids
and malnutrition after recurrent pulmonary infection. These
two factors decrease BMD and increase the risk of fracture
as well as our patient. The patient was treated successfully
with bilateral total hip arthroplasty and vitamin D support
to increase BMD. Haworth et al. (22) successfully treated a
25-year-old patient with low BMD. The patient was deceased
two years after surgery, and on bone biopsy, severe cortical and
trabecular osteopenia was observed, which was not specific for
osteomalacia or osteoporosis. Their new histomorphological
findings suggest that bone disease caused by CF may be much
more complicated.

There was no reported femoral neck stress fracture of a CF
child.

Low BMD becomes a much more challenging issue because
of the longer life expectancy of CF patients. Stress fracture
should be in the differential diagnosis of a CF patient with
joint and extremity pain without trauma. We suggest early
monitorisation of bone quality because of possible early-onset
low BMD.
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Stres Kiriklarina Yaklasim: U¢ Olgu Sunumu ve Literatiiriin Gézden

Gecirilmesi

Approach to Stress Fractures: Report of Three Cases and Review of Literature

® Zeynep Tuba Bahtiyarca, ® Sevil Okan, ® Sezgi Barlas Sahin*, ® Firuze Ocak*

Tokat Devlet Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi, Tokat, Tdrkiye
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Stres kiriklar kemiklerin tekrarlayici ve mekanik olarak asir ylklenmelerine bagl olarak olusurlar. Yorgunluk ve yetersizlik kiriklari olmak
Uzere iki alt tipi vardir. Genellikle etkilenen kemikte agri hareketle artar ve istirahatle azalir. Siklikla tibia, pelvis kemikleri ve ayak kemiklerinde
gordllrler. Erken donemde direkt grafi genellikle normaldir. Dikkatli anamnez, fizik muayene ve ileri gorintileme yontemleri ile tani koyulur.
Gunluk pratigimizde siklikla gézden kagabilen, tani konulmasi zor olan stres kiriklari klinik stiphe varliginda ayirici tanida mutlaka distndimelidir.
Bu makalede farkli anatomik bolgelerde stres kingi olan 3 hasta sunulmustur.

Anahtar kelimeler: Stres kiriklari, yetersizlik kingi, yorgunluk kirng

Abstract

Stress fractures occur following repetitive and mechanical overloading of the bones. Two known subtypes are fatigue fractures and
insufficiency fractures. Generally, pain in the affected bone increases with activity and decreases with rest. They are frequently seen in the
tibia, pelvis and foot bones. In the early period, results of direct radiography are generally normal. Diagnosis is based on detailed history
assessment, physical examination and advanced imaging methods. Stress fractures are often overlooked and difficult to diagnose; thus, it
should be considered in the differential diagnosis if there is clinical suspicion. This report presents three cases of stress fractures in different

anatomical regions.
Keywords: Stress fractures, insufficiency fracture, fatigue fracture

Giris

Stres kiriklart kemiklerin uzamis, tekrarlayici, normalde tam kirik
olusturacak glicten daha az glicteki mekanik yiklenmelere bagl
olusan kiriklaridir. Yetmezlik kiriklari ve yorgunluk kiriklarr olmak
Uzere iki alt tipi bulunur. Yorgunluk kiriklari alisilmadik mekanik
yiklenmeye bagl saglikli kemiklerde siklikla alt ekstremitelerde
gorilurler. Geng eriskinlerde cogunlukla atletlerde, danscilarda
ve askerlerde goértlmektedir (1). Yetmezlik kiriklari, anormal
kemik yapisina normal ya da travmatik ylklenme sonucunda
gelisirler. Cesitli risk faktorleri bulunmakla birlikte ileri yastaki,
osteoporotik hastalarda daha siktir. Genellikle pelvis ve ¢evresinde
gorulir. Tanida ilk basamak direkt radyografidir. Belirgin bir
kirk gelismeden &nce lineer skleroz ve periost reaksiyonu
ortaya ¢ikarabilir. Ancak fekal materyal, barsak anslari, vaskiler
kalsifikasyonlar nedeniyle fraktlr hatti golgelenebilir. Klinik
sliphe varliginda erken dénemde kemik sintigrafisi, manyetik
rezonans goruntileme (MRG) gibi ileri goriintlileme yontemleri

istenmelidir. MRG ile erken dénemde kemik iligi demi, periostal
6dem ve intrakortikal sinyal anormallikleri tespit edilebilir (2,3).
Tani konulmasi zor olan, siklikla gdzden kagabilen stres kiriklarinin
dogru tani ve tedavisi icin klinik siphe énem tasimaktadir. Bu
olgu sunumunda sag pubik ramus, sakrum ve femur boynunda
stres kingr tespit edilen g hastanin literatlr bilgileri 1siginda
sunulmasi planlanmistir.

Olgu Sunumlari

Olgu 1

Altmis bes yasinda kadin hasta 1 ay 6nce baslayan sag kasik
agrisi ile poliklinigimize basvurdu. Daha 6nce sag inguinal herni
nedeniyle opere olan hasta ilk olarak genel cerrahi poliklinigine
basvurmus orada yapilan muayene ve tetkiklerinin normal olmasi
lUzerine poliklinigimize ydnlendirilmisti. Travma Oyklsu olmayan
hasta koyde yasiyordu. Koyde fiziksel olarak aktif calistigi
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ogrenilen hasta ailesiyle birlikte hayvancilikla ugrasiyordu. Bilinen
herhangi bir sistemik hastalik 6ykisu yoktu. Sag kasik agrisi 1
aydir dzellikle aktivite sonrasi ve agirlik kaldirma sonrasi artiyor,
istirahat ve non-steroid anti-enflamatuvar ilac (NSAIi) alimi ile
azaliyordu. Gece agrisi yoktu. Ara sira NSAIi alimi disinda diizenli
ilac kullanim &ykist yoktu. Hastanin fizik muayenesinde sag
inguinal boélge inferiorunda palpasyon ile hassasiyet mevcuttu.
Sag kalca eklem hareket acikhgi (EHA) tamdi. FABER ve FADIR
testleri negatifti. Siyatik germe, sakroiliak germe testleri negatifti.
Hastanin diger kas iskelet sistemi muayenesi normaldi. Mekanik
kalca agrisi olan hastadan istenen pelvis grafisinde sag superior
pubik ramusda non-deplase fraktlr hatti ve lineer skleroze alan
goruldu (Sekil 1). Biyokimyasal incelemede serumda kalsiyum
(Ca): 9,16 (N: 8,4-10,5 mg/dL), fosfor (P): 3,48 (N: 2,34,7
mg/dL), 25-hidroksivitamin D, [25(OH)D,]: 4,53 (N: 20>ug/L),
parathormon (PTH): 51,34 (12-72 pg/mL), alkalen fosfataz
(ALP): 115 (N: 40-150 u/l), tiroid stimulan hormon (TSH): 1,77
(N: 0,4-4,2 mlU/L), eritrosit sedimentasyon hizi (ESH): 21 mm/
saat (N: 0-20 mm/h), C-reaktif protein (CRP): 2,45 mg/L (N:
0-8 mg/L) olarak dlclldi. Kemik mineral dansitometri (KMD)
istenen hastanin L1-L4 T-skoru: -1,2, femur boyun T-skoru: -0,9
olarak tespit edildi. Hastaya Ca ve D vitamini kombinasyonu
baslandi (1.200 mg Ca/gln, 880 IU D vitamini/gtn). Ortopedi
konsultasyonu istenen hastaya 4 hafta aktivite kisitlamasi ve
istirahat Onerildi. Bir ay sonraki kontrolde hastanin agrisinin
belirgin azaldigi goralda.

Olgu 2

Yirmi sekiz yasindaki kadin hasta bel ve sag kalca agrisi ile
poliklinigimize basvurdu. Hasta agri nedeniyle ylrimekte gliclik
cekiyordu bu nedenle poliklinige tekerlekli sandalye ile getirildi.
Oykiisiinde 1 hafta 6nce epidural anestezi altinda sezaryen ile
dogum yaptigi 6grenilen hastanin gebelik stireci normal gecmisti.
Post-operatif komplikasyon gelismemisti. Hastanin ilk gebeligiydi
ve 3.400 gram adirhdinda saglikli bir bebek diinyaya getirmisti.
Gebeligi esnasinda benzer sekilde bir agri olmamisti. Hastanin
kronik hastalik 6ykUsu, perioperatif travma 6ykisi yoktu. Fizik

Sekil 1. Sag§ superior pubik ramusta lineer sklerotik fraktir hatti
(beyaz ok)

muayenede hastanin bel hareketleri agik ve agrisizdi. Sag kalca
EHA'larinda limitasyon yoktu ancak hasta kalcasini fleksiyon,
abdiksiyon ve dis rotasyona zorladigimizda kasikta agri tarifledi.
Sakroiliak germe testleri sagda pozitifti. Norolojik muayenesi
normaldi. Rutin kan tahlillerinde akut faz reaktanlarinda ilimh
ylkseklik oldugu gérildi. idrar tahlili piyiirik gelen hastaya kadin
dogum uzmani antibiyotik tedavisi baslamisti. Biyokimyasal
incelemede serumda Ca: 9,75 (N: 8,4-10,5 mg/dL), P: 3,9 (N:
2,34,7 mg/dL), 25{(OH)D,: 12,5 (N: 20>pg/L), PTH: 70 (12-
72 pg/mL), ALP: 55 (N: 40-150 u/L), TSH: 3,46 (N: 0,4-4,2
mlU/L), ESH: 34 mm/saat, CRP: 14 mg/L (N: 0-8 mg/L) olarak
6lculdu. Hastaya mevcut sikayetleri ile ¢ekilen 6n-arka pelvis ve
lumbosakral iki yonlU grafileri normaldi. Lomber MRG'de anlamli
patolojik bulgu saptanmayan hastaya cekilen sakroiliak eklem
MRG'de sag sakroiliak eklem cevresinde yogun kemik iligi 6demi
ve eklem cevresinde sivi birikimi gorildi. Mevcut gérintlleme
bulgulari ile hastada sakroileit, sakral yetmezlik kingri ayirici tanisi
yapilamadigi icin 10 giin sonra sakroiliak MRG tekrarlandi (Sekil
2). Kontrol MRG'de sagda sakral yetmezlik kingi tespit edilen
hastaya 6 hafta boyunca aktivite kisittamasi ve agrili ekstremite
Uzerine kismi yUk verme Onerildi. D vitamini replasmani baslandi
(880 1U/glin). Agri kontrolu icin asetaminofen kullanildi. Sekiz
hafta sonraki kontrolde hastanin agrisi neredeyse tamamen
gerilemisti.

Olgu 3

Altmis bir yasinda erkek hasta sol kasik agrisi sikayeti ile
poliklinigimize basvurdu. Hastanin Gykistnde sikayetinin
10 glin Once basladigi, hareketle agrisinin artip istirahatte
bir miktar rahatladigi, ciftcilikle ugrasan hastanin calismakta
glclik cektigi 6grenildi. Otuz yildir sigara kullanan hastanin
bilinen herhangi bir kronik hastalik éyklsi ve yakin zamanda
gecirilmis travma 6ykUsu yoktu. Fizik muayenede hastanin kalca
dis rotasyonunda belirgin olmak tzere sol kalca EHA'lari limitli
ve agriliydi. FABER ve FADIR testleri solda pozitifti. Hastanin
lomber EHAlari tamdi. Siyatik germe, femoral germe, sakroiliak
eklem germe testleri negatifti. Hastanin kasik cevresinde sislik,
renk degisikligi yoktu. Mekanik sol kasik agrisi olan hastadan
oncelikle 6n-arka pelvis grafisi istendi. Patolojik goriinim
saptanmadi. Sol kalca MRG'de sol kollum femoriste T1-T2
agirlikl géruntllerde lineer hipointens gortinim, etrafinda
kemik iligi 6demi ve kalga eklemi icerisinde sivi birikimi goruldu
(Sekil 3). Mevcut bulgular ile sol kollum femoris yetmezlik kirig
tanisi konan hastaya KMD cekildi. Femur boyun T-skoru: -2,3,
L1-L4 T-skoru: -3,9 olarak tespit edildi. Biyokimyasal incelemede
serumda Ca: 9,44 (N: 8,4-10,5 mg/dL), P: 3,37 (N: 2,34,7
mg/dL), 25(OH)D,: 14 (N: 20>ug/L), PTH: 70 (12-72 pg/mL),
ALP: 82 (N: 40-150 u/L), TSH: 0,38 (N: 0,35-4,2 mlU/L), ESH:
24 mm/saat (N: 0-20 mm/h), CRP: 12 mg/L (N: 0-8 mg/L)
idi. Hastaya osteoporoz tedavisi icin intraventz zoledronik
asit yapildi. Ortopedi konsultasyonu istenen hastaya yiksek
patolojik kirik riski nedeniyle operasyon Onerildi. Hastaya
profilaktik intramedsdiller fiksasyon yapildi.
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Tartisma

Stres kiriklari ilk olarak 1855 yilinda Breithraupt (4) tarafindan
Prusyali askerlerde yirimeye bagli gelisen metatarsal frakturleri
tanimlamak icin  kullanilmistir. Bundan yaklasik bir ylzyil
sonra kosucularda stres kiriklari bildiriimeye baslanmistir (5).
GUnumuzde ileri gorintileme ydntemlerinin yayginlasmasiyla
birlikte stres kingi tanisi daha ¢ok koyulmaktadir. Bununla birlikte
stres kiriklari bazi iyi ve kotl huylu patolojilerle de karisabilecegdi
icin dikkatli bir klinik degerlendirme ve ayirici tani yapilmasi sarttir.
Stres kiriklar kemigin lokal bir bdlgesinde, normal veya anormal
kemikte, uzamis veya tekrarlayici, normalde tam kirik olusturacak
glicten daha az glcteki mekanik yiklenmelere bagl olusan
kirklardir. Stres kiriklar etkilenen kemik matriksin durumuna

gore yetmezlik kiriklari (osteopenik kemik) ve yorgunluk kiriklari
(normal kemik) olmak Uzere iki gruba ayrilir (1,2). Kemik solid
bir yaplya sahip olup lzerine mekanik bir stres uygulandiginda
yuk tasima kapasitesinin sinirlari icerinde deforme olup orijinal
haline donebilir. Ancak kemik mekanik yik tasima kapasitesinin
Uzerinde gerildiginde mikrofraktirler gelismeye baslar. Bu
mikrofraktrler kortikal kemik icerisinde diizensizlige neden
olarak stres frakturlerinin gelisimine neden olur (2,6).

Yorgunluk kiriklari, normal kemik Uzerine ylklenen anormal
tekrarlayici mekanik streslerin sonucu ortaya cikar. Bu tip stres
kiriklari geng aktif bireylerde daha ¢ok yuk tasiyan kemiklerde
siktir. Askerlerde, atletlerde ve dansgilarda sik gordlur (1).
Ekstrinsik ve intrinsik bazi risk faktorleri tanimlanmistir. Ekstrinsik

risk faktorleri icinde antrenman protokoll, ayakkabl, antrenman

Sekil 2. a) T2 aksiyal yag baskili sekans b) Koronal STIR sekansta sag sakral kanatta lineer hipointens fraktdr hatti ve etrafinda hiperintens kemik

iligi 6demi (beyaz ok)

Sekil 3. a) Koronal STIR sekans b) T2 aksiyal yag baskili sekansda sol kollum femoriste lineer hipointens fraktir hatti ve etrafinda hiperintens
kemik iligi 6demi (beyaz ok)
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ylzeyi ve spor turl bulunur. Calismalar, uzun antrenman
mesafesinin, érnegin; haftada 40 milden (yaklasik 67 km'den
fazla) (6rnegin; atletlerde) ve 5 saatten fazla gunlik calisma
(6rnegin; danscilarda) gibi uzun egzersiz dénemlerinin, stres
kingr riskini artirdigini géstermistir (7). Bennell ve ark. (8,9)
stres kingi oranlarinin oynanan spor tlrlerinde farkli oldugunu
gostermislerdir.  Kisa mesafe kosucularinda, engelli  kosu
yarisgilarinda daha c¢ok ayak stres fraktlrleri gdrdlirken, uzun
mesafe kosucularinda pelvis ve uzun kemik fraktirleri daha ¢ok
goriliir. intriksik faktérler, cinsiyet, yas, irk ve genel kondiisyon
seviyesinin yani sira iskelet, kas, eklem ve biyomekanik faktorleri
icerir (10). Kadinlarda erkeklere gore yorgunluk kingr insidansinin
daha ylksek oldugu bildirilmistir (2). Hipodstrojenizm ve distk
enerji alimi gibi hormonal ve beslenme ile ilgili faktorler stres
kingr riskini dnemli lctide artirir. Bu duruma 6rnek olarak kadin
atlet triadi (yeme bozukluklari, amenore, osteoporoz) verilebilir.
Pek cok calisma stres kiriklarinin amenoreik ve oligomenoreik
kadinlarda daha sik oldugunu gostermistir (8,9). Yorgunluk
kiriklarinin tipik gorilme yerleri insidansa gore tibia (%33), tarsal
kemikler (%20), metatarsal kemikler (%20), femur (%11), fibula
(%7) ve pelvis (%7) olarak gosterilmistir (11). Ust ekstremite
yorgunluk kiriklart nadirdir, ancak &zellikle jimnastik, halter ve
beyzbol veya voleybol gibi firlatmali sporlarda ortaya cikabilir. Ust
ekstremite stres kirngi bolgeleri arasinda klavikula, skapula, birinci
kosta, proksimal humerus safti, medial humerus epikondili,
olekranon, karpal (skafoid, hamat, triquetrum) ve metakarpal
kemikler yer almaktadir (12).

Yetersizlik kiriklar ise elastik direnci azalmis anormal kemige
normal veya duslk enerjili fizyolojik bir stres uygulandiginda
olusur. Basta osteoporoz olmak Uzere yetmezlik kiriklarina
neden olan cesitli risk faktorleri bulunmaktadir. Romatoid artrit,
metabolik kemik hastaligi, norolojik bozukluklar, radyoterapi,
total kalca protezi, kortikosteroid tedavisi, ylksek doz florir
tedavisi ve bisfosfonat tedavisi diger risk faktorleridir (2). Bu
durumlarda kemik elastikiyeti ve mineral iceriginde bozukluklar
gorilur. Biyomekanik calismalar, %20°lik kortikal porozitenin
kemik gliclinli azalttigini géstermistir ve 65 yas Uzeri hastalarda
ortalama kortikal porozitenin %46 oldugu gorilmustir (13).
Kaslar normalde mekanik stresin bir kismini absorbe ederek
yapisik olduklari kemik Gzerine koruyucu bir etki saglarlar.
Yaslanmayla birlikte gelisen kas atrofisi ile belirgin sarkopenide bu
koruyucu etki kaybolur (14). Bu nedenle yasl ve postmenopozal
osteoporozlu kadinlar yetmezlik kiriklari igin en riskli gruptur. Bu
kiriklar tipik olarak vertebralar (kompresyon kiriklari), sakrum
veya pelvis, lateral femur boynu, femur basi subkondral bolgeleri
veya diz medial femoral kondilinde gorilir (2). Yetmezlik
kiriklart daha ¢ok postmenopozal osteoporotik kadinlarda
gorllmekle birlikte nadiren geng kadinlarda gebelik déneminde
ya da postpartum dénemde de gorilebilmektedir. Kemikler
hamilelik, dogum ve postpartum donemde bazi degisikliklere
maruz kalir; hem hormonal faktorler hem de mekanik stresler
kadin viicudunu etkiler. Artan relaksin seviyeleri, asiri kilo alimi,
hiperlordoz, pelvik baglarin zayifligi, artan prolaktin seviyesinden
kaynaklanan osteopeni ve hamilelik osteoporozu pelvik

kiriklarin gelisimine katkida bulunabilir. Postpartum dénemde
gorilen kalca ve bel agrilarinin ayirici tanisinda mutlaka pelvik
yetmezlik kirklari da dustntlmelidir (15). Pelvik yetersizlik
kiriklart en sik pubik ramusta, ardindan sakrumda ve daha az
siklikta asetabulumda goriltr (16). Bizim ikinci olgumuzda da
postpartum doénemde sakral yetmezlik kingi tespit edilmistir.
Osteoporoz, Paget, hiperkalsemi, osteogenezis imperfekta,
juvenil osteoporoz ve fibréz displazi gibi pek c¢ok hastaligin
tedavisinde kullanilan bifosfonatlarin uzun streli kullanimina
bagl olarak da yetmezlik fraktirleri gorilebilmektedir. Uzun
sureli kullanimda bifosfonatlar, kemik matriksin yogunlugunu
artinrken ayni zamanda kirllganhidi artmis ve mikrotravmalara
daha dayaniksiz bir kemik doku olusumuna neden olur ki
bu da ¢ene osteonekrozu ya da atipik subtrokanterik femur
kiriklari ile sonuglanabilir (17). Uc yildan fazla bifosfonat tedavisi
alan hastalarda atipik femoral subtrokanterik kirik insidansi
%2 olarak bildirilmistir (18). Total diz veya total kalca protezi
ameliyatlarinda protezlerin kemige yerlestirilme asamasinda da
stres kiriklari meydana gelebilir. Total diz protez ameliyatindan
sonra kalcada, total kalca protez ameliyatindan sonra pelviste
stres kingi olusabilir. Protez ameliyati gecirmis kisilerde ipsilateral
ekstremitede kemik kaynakli hareketle artan adri durumunda
stres kingi ihtimali de dustntlmelidir (19). Bu makalede
sunulan (¢ olguda da farkli anatomik bélgelerde yetmezlik kirgi
mevcuttu. Birinci olgunun zorlayici ginlik aktiviteler disinda
risk faktérli yoktu. ikinci olguda gebelik ve laktasyon, Gclincii
olguda ise zorlayici aktiviteler ve osteoporoz risk faktori olarak
belirlendi.

Hastalar siklikla aktivite ile artan istirahatle azalan agri sikayeti
ile basvururlar. Genellikle agrinin baslangicinda bilinen travma
Oykustu olmamakla birlikte tekrarlayici fiziksel zorlamalar soz
konusu olabilir (19). Pelvisin yetersizlik kiriklari siklikla yashlarda
bel, kalca ve kasik agrisi olarak belirti verir (20). Fizik muayenede
ilgili kemik bolgesinde lokalize hassasiyet bulunur. Kalca eklemini
ilgilendiren kiriklarda kalcada hareket kisithliginin olmasi dnemli
bir muayene bulgusudur (19). Bizim Uclncl olgumuzda da
kalca ekleminde artroz bulgusu olmamasina ragmen eklem
hareketlerinde adri ve hareket kisithligi vardi. Hastada femur
boynunda yetmezlik king tespit edildi. Bu makalede sunulan
pubik ramus kingr ve femur boynu kingr olan iki olgu da kéyde
yasiyordu. Biri ciftcilik digeri hayvancilikla ugrasiyor ve gunlik
isleri sirasinda surekli fiziksel zorlayici aktiviteler yapiyorlardi.
Konvansiyonel radyografi, kas-iskelet sistemi yaralanmalarinda
ve stres kingr slphesinde birinci  basamak gérintlleme
yontemidir. Ancak erken dénemde stres kiriklari icin duyarliig
dustktir. Ozellikle osteopeni ortaminda tespit edilmesi zordur.
Barsak anslari, fekal materyal, vaskiler kalsifikasyonlar kirik
hattini g6lgeleyebilir. Bununla birlikte, stres kingi direkt grafide
ince lineer skleroz (genellikle blylk trabekdllere vertikal), fokal
endosteal veya periosteal reaksiyon ve periost reaksiyonu ile
birlikte kortikal fraktir seklinde kendini gosterebilir (3,20). Bizim
birinci olgumuzda da superior pubik ramideki stres kingr grafide
lineer sklerotik hat seklinde géziikmekteydi. MRG ikinci basamak
gorlintileme yontemi olmasina ragmen stres kiriklarinin
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tanisinda en hassas ve spesifik tani yontemidir (duyarlilik %100,
0zgullik %85). Yash ve risk faktorl olan hastalarda etiyolojisi
agiklanamayan bel, kalca, kasik ve ekstremite agrilarinda mutlaka
istenmelidir. T1 ve T2 adirlikli gérintilerde lineer hipointens
fraktlr hatti ve T2 yag baskili ve STIR sekanslarinda kemige
komsu kemik iliginde ¢dem ile uyumlu hiperintensite tipik gérilen
bulgulardir (2). Stres kinginin erken belirtisi kemik dokusunun
ve bitisigindeki yumusak doku alanlarinin 6demidir. Bu erken
belirtiler MRG ile semptomlarin baslamasindan 1 veya 2 gin
sonra tanimlanabilir (7). Bilgisayarli tomografi (BT), longitudinal
kirklarin - gésterilmesinde yararli olabilir. Ozellikle, osteoid
osteoma ayirici tanida oldugunda, kesitsel BT osteoid osteomanin
nidusunu ortaya ¢ikarirken, yorgunluk kingr durumunda
lineer bir kirk cizgisi gorinecektir. Ayrica, BT vertebralarin
stres kiriklarinin degerlendiriimesinde de yararlidir. BT'de pars
interartikdlaris stres kiriklarinin (spondilolizis) kirik hattr siklikla
gorulebilir, ancak radyografide ve MRG'de tespit edilmesi zordur
(21). Ultrasonografi (USG), stres kiriklarinin degerlendirilmesi
icin kolay ulasilabilir ve giderek daha yaygin kullanilan bir
arac haline gelmektedir. Oncelikle daha yiizeysel kemiklerin
degerlendirilmesi ile sinirli olan USG, kortikal kemigin hiperekoik
ylzeysel kenarlarini degerlendirebilir ve cevresindeki hipoekoik
kallusu ortaya cikarabilir. USG'nin bir dizi olguda metatarsal
kemik stres kiriklarinin erken tanisinda duyarli ve spesifik bir
teknik oldugu gdsterilmistir (22). Kemik sintigrafisi (Teknesyum-
99m) artmis kemik remodelling durumlarina duyarlidir ve stres
kiriklarinin tanisinda semptomlarin baslamasindan 3 ila 5 gin
sonra belirti verir (7). Kemik sintigrafisinin, anormal metabolik
kemik aktivitesini saptamadaki duyarliligi mikemmeldir; ancak
asemptomatik bélgelerde de %40’lara kadar varabilen tutulum
nedeniyle 6zgUllugu dusdktir (23).

Stres  yaralanmalarinin  ayirici  tanisinda  konvansiyonel
radyografilerde fokal kortikal kalinlasma, besleyici vaskiiler kanal,
osteomiyelit/Brodie apsesi, osteoid osteoma, diger neoplazmlar
(6rnegin; ylzeyel osteosarkom veya metastazi), osteitis pubis
ve avaskuiler nekroz distntimelidi. MRG'de gorilen kemik iligi
o6demi spesifik degildir, ancak erken stres yanitini géstermede
oldukga hassastir. Kemik iligi 6demi, neoplazm, enfeksiyon,
enflamatuvar spondiloartropatiler, kirik, kosucularin ayaklarinda,
asemptomatik yetiskinlerde ve c¢ocuklarda tesadifen tespit
edilebilir. Bu nedenle, mevcut oldugunda klinik duruma gére
yorumlanmalidir (2). Sakroileit ve sakral yetmezlik frakturlerinin
MRG bulgulari ¢zellikle erken donemde birbirine benzeyebilir.
Bizim ikinci olgumuzda da ilk ¢ekilen MRG'de yogun kemik iligi
ve periartikiiler 6dem nedeniyle sakroileit ve sakral yetmezlik
kingr ayinmi yapilamamistir. Hastaya 10 glin sonra ¢ekilen kontrol
MRG'de 6demin gerilemesiyle fraktlr hatti belirgin hale gelmis
ve tani netlestiriimistir. Stres kiriklarinin erken baslangicinda
o6demin saptanmasiyla ilgili diger bir durum kalcanin gecici
osteoporozudur.  Kemik iligi 6demi sendromu olarak da
adlandirilan bu taninin, ézellikle gebeligin son Ug ayinda, iskeletin
bir bolgesinde, genellikle kalgada akut ve hizli kemik kaybinin bir
sonucu oldugu distintimustir. Femur basi ve boynunun 6demi
yaygin bulgudur. Bununla birlikte, daha ylksek gorintileme

yontemleri ile, kortikal sireksizlik oldugu gozikmektedir; bu
nedenle, bu tani aslinda stres kinginin baska bir varyanti olarak
da dusUndlebilir (7,15). Pubik ramus kiriklarinin ayirici tanisinda
inguinal herniler, kasik bélgesinin yumusak doku zedelenmeleri,
adduktor kas strainleri de akilda tutulmalidir. Bazen klinik ve
radyolojik olarak stres kiriklarini timérlerden ayirmak zordur. Bu
nedenle biyopsi yapiimasini énerenler vardir (19). Ancak biyopsi
ornegi osteoblastik kallus nedeniyle parosteal osteosarkom gibi
agresif bir kemik timorini taklit edebilecedi ve histolojik olarak
kafa karistirici olabilecedi igin alinmasini énermeyenler de vardir.
Biyopsi ayrica kemigi daha da zayiflatarak stres hasarinin agik bir
kirnga déndsme olasiigini artirmaktadir (2).

Stres kingi olan kisilerde laboratuvar bulgularini degerlendiren
az sayida calisma mevcuttur. Bir calismada, teshis konulduktan
sonraki 3 ay icinde, stres kingi dogrulanmis 53 hastanin 25-(OH)
D, serum konsantrasyonlar 6l¢tilmustdr. 25(OH)D, seviyesi <40
ng/mL (100 nmol/L) olan hastalarda stres fraktdri ile bir iliski
bulunmustur (24). Daha fazla sayida hasta ile yapilan prospektif
baska bir calismada serum 25-(OH)D, konsantrasyonu <20 ng/
mL (50 nmol/L) olanlarda, >20 ng/mL olanlara gére daha yiksek
bir stres kingr insidansi bildirilmistir (25). 25(OH)D, dizeyi ile kirk
insidansinin korele olmadigini gdsteren ¢alismalarda mevcuttur.
Askerlerde yapilan bir prospektif calismada stres kingi olanlarda
25(OH)D, dlzeyleri ile digerleri arasinda anlamli farklilik
saptanmamistir. Bununla birlikte, stres kiriklarinin PTH duzeyleriile
anlamli bir iliskisi goralmastdr. Bulgular, serum PTH dizeylerinin
kirik olanlarda %60 daha ylksek oldugunu gostermektedir (26).
Daha yuksek PTH seviyelerinin subklinik D vitamini eksikligi veya
direnci ile ilgili olup olmadigi veya sekonder hiperparatiroidizmin
diger nedenlerinin mevcut olup olmadigi bilinmemektedir. Bizim
U olgumuzda da serum 25{(OH)D, konsantrasyonlari <20 ng/
mL idi. PTH seviyeleri ise normal araliktaydi.

Yorgunluk kinginin tedavisi genellikle konservatiftir. Oneriler
arasinda istirahat veya kismi yik verme, soguk uygulama ve
fizik tedavi yer alir. Stres kinginin bulundugu lokalizasyona gére
bazen cerrahi tedavi 6nerilir. Kiriklar icin risk degerlendirmesi,
sadece konservatif tedavi ile komplikasyonsuz iyilesme
olasiligina ve kingin lokalizasyonuna gore yapilmaktadir. Distk
riskli bolgeler arasinda 2-4. metatarsal saftlar, fibula/lateral
malleol, kalkaneus, kiboid, kuneiform ve medial femoral
boyun kompresyon kiriklari bulunur. Orta riskli bolgeler arasinda
pelvis, femoral saft, posteromedial tibia, medial malleol ve
proksimal besinci metatars bulunur. Yiksek riskli bdélgeler
arasinda lomber omurganin pars interartikularisi, femur bas,
lateral femur boynu kompresyon kiriklari, patella (enine kiriklar),
tibianin 6n korteksi ve ayak icinde talus gdvdesi, navikiler
kemik, proksimal ikinci metatars, ayak basparmagi veya
halluks sesamoidler yer alir. Yiksek riskli bir bolge s6z konusu
oldugunda ortopedi konsultasyonu alinmalidir (2,27). Medikal
tedavide agr kontroll icin analjezikler kullanilabilir. Bifosfonatlar
stres kiriklarinin dnlenmesi ve tedavisi icin birka¢ calismada
kullanilmistir. Bes olguda, intravendz pamidronatin stres kingi
sonrasi egitime dénmeden Once gereken sireyi azaltmada
etkili oldugu bildirilmistir (28). Ancak askerler Gzerinde yapilan
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baska bir calismada, 12 hafta boyunca uygulanan risedronat
tedavisinin stres kingi insidansini azaltmada, baslama zamanini
geciktirmede veya kiriklarin siddetini azaltmada etkili olmadigi
gosterilmistir. Bisfosfonatlar Amerikan Gida ve ilag Idaresi
tarafindan bu endikasyon icin onaylanmamistir (29). Stres
kiriklarinin tedavisinde sadece yaralanmanin iyilesmesine degil,
ayni zamanda yeni olaylarin dnlenmesine de odaklaniimalidir.
Ayakkabi ve antrenman ylzeyleri gibi gesitli ekstrensek faktorlere
yo6nelik modifikasyonlar yararli olabilir (7).

Yetersizlik  kirklart  meydana geldiginde, tedavi kingin
lokalizasyonuna, genisligine, hastanin fonksiyonel durumuna ve
eslik eden hastaliklarina gére diizenlenir. Tedavide belirlenmis
bir konsensiis olmamasina ragmen tercih konservatif olma
yonindedir. Agri kontroll icin yatak istirahati, asetaminofen,
analjezik ilaglar ve fizik tedavi modaliteleri kullanilabilir ancak
NSAIi’lerin iyilesme yanitini baskilayabildigi unutulmamalidir
(30). Bununla birlikte, tani ve tedavideki gecikmeler hastada kirik
riskini artirir ve yetmezlik kingi tam bir kinga dénusebilir. Yiksek
patolojik kirik riski nedeniyle Uglinci olgumuzda ortopedi
konsdltasyonu sonrasi profilaktik intrameddiller fiksasyonla devam
etme karari alinmistir. Osteopeni hem kirik iyilesmesini hem de
tedavisini zorlastirabilir, zayif kemik yapi internal fiksasyonu ve
vidanin yerlesmesini tehlikeye sokarak kaynamama riskini artirir.
Metilmetakrilat ¢cimento kullanimi bazi durumlarda, &zellikle
omurga, sakrum ve pelviste faydali olabilir. Kirik iyilesmesini
desteklemek igin kemik greftleri kullanilabilir. Yetersizlik kiriklari
ortaya ¢kmadan dnce riskli hastalar tanimlamaya ve 6nleyici
tedbirler uygulamaya odaklanan stratejiler uygulanmalidir. Cift
enerjili Xsini absorbsiyometrisi taramasi kullanilarak yapilan
KMD testi osteopenik veya osteoporotik hastalari tanimlayabilir.
Osteoporozun sekonder nedenleri dislanmalidir. Bisfosfonatlar,
hormon replasman tedavisi, kalsitonin veya diger ilaglarla tibbi
tedavi duslnulebilir. Dismeyi 6nlemeye yonelik yirtiime egitimi,
davranis modifikasyonu, egzersiz siniflari veya multidisipliner bir
program yardimci olabilir (31).

Yorgunluk  kirklari  en sk gorilen asin kullanim
yaralanmalarindandir.  Sporcularda, 6zellikle kosucularda ve
cogunlukla alt ekstremitelerde gordlur. Yetersizlik kiriklari,
siklikla pelvisi tutan yasl osteoporotik populasyonda yaygindir.
Sporcularda hareketle ortaya c¢ikan ve istirahatle hafifleyen
ekstremite adrilarinda, yash ve risk faktorld olan hastalarda
etiyolojisi aciklanamayan bel, kalca, kasik ve ekstremite agrilarinda
direkt grafi bulgulari normal olsa bile stres kingi ihtimali akilda
tutulmali ve zaman gecirilmeden ileri tetkik yapilmalidir.
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