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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 acidan 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.

Tiirk Osteoporoz Dergisi, Emerging Sources Citation Index (ESCI), DOAJ,
EBSCO Database, Gale/Cengage Learning, CINAHL, Index Copernicus,
Embase, Scopus, Proquest, J-Gate Academic Keys, TUBITAK/ULAKBIM,
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 degerlendirmesinden gecmis bilimsel literattirlin], 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
tUrld yasal amag icin kullanilabilir olmasi”dir. Cogaltma ve dagitim Uzerindeki
tek kisitlama yetkisi ve bu alandaki tek telif hakki roli; kendi calismalarinin
bitlnlugu tzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi icin, yazarlara verilmelidir.

Abone islemleri
Turk Osteoporoz Dergisi, tlkemizde gérev yapan fiziksel tip ve rehabilitasyon
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uzmanlarina, akademisyenlerine ve osteoporoz’a ilgi duyan diger tim tip
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 Bakirkdy-istanbul, Turkiye
Tel.: +90 212 560 40 69 / +90 232 412 39 51

Faks: +90 212 560 40 79

Web Sayfasi: www.turkosteoporozdergisi.org

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

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

Materyal Sorumluluk Reddi

Turk Osteoporoz Dergisi yayinlanan tiim yazilarda gorUs ve raporlar yazar(lar)in
gorustdur ve Editor, Editoryel kurul ya da yayincinin gorlsu degildir; Editor,
Editoryel kurul ve yayinc bu 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, Turkiye
Tel.: +90 212 621 99 25

Faks: +90 212 621 99 27

Web Sayfasi: www.galenos.com.tr

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

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

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

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

Turkish Journal Of Osteoporosis is indexed by the Emerging Sources
Citation Index (ESCI), DOAJ, EBSCO Database, Gale/Cengage Learning,
CINAHL, Index Copernicus, Proquest, J-Gate Academic Keys, TUBITAK/
ULAKBIM, Hinari, Oare, Ardi, Goali, Turkish Medline-National Citation
Index 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: Atakdéy 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. Kism O/121 Bloklar Kat: 3 Daire: 6 Bakirkdy-istanbul,
Turkey

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

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

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

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

Denial of Responsibility

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

Advertisement

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

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

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

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

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

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

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

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

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

Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar sorumludur.

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

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

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

Genel Kurallar

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

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

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

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

Orijinal Makaleler

1) Baslk Sayfasi (Sayfa 1)

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

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

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

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

2) Ozet (Sayfa 2)

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

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

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

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

Genel Kurallar bolimine uyunuz.

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

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

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

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

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

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

Sonug bashgr altinda calismadan elde edilen sonug vurgulanmalidir.

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

4) Kaynaklar

Kaynaklarin gercekliginden yazarlar sorumludur.

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

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

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

a) Standart makale:

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

b) Kitap:

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

¢) Kitap Bolim:

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

Birden fazla editor varsa: editors.

d) Toplantida sunulan makale:

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

e) Elektronik formatta makale:

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

f) Tez:

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

5) Tablolar-grafikler-sekiller-resimler

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

Ozel Béliimler
1) Derlemeler:

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

2) Olgu Sunumlari:

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

3) Editére Mektuplar:

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

4) Bilimsel Mektuplar:

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

5) Egitim Yazilari:
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Editorden / Editorial

Sevgili Meslektaslarimiz,

Ulkemizi ve diinyayi etkisi altina alan COVID-19 hastaligi nedeniyle tiim saglik personelinin Gstiin sorumluluk bilinci ve biyiik
Ozveriyle calistigi bu cok zor glinlerin en kisa stirede bitmesini géndlden diliyoruz. Pandemi stirecinde de meslektaslarimizin
akademik faaliyetlere yoénelik cabalarinin devam ederek, dergimize basim icin yayin akisi sGrmesinden buytk mutluluk
duyuyoruz.

Bu salgin nedeniyle tim diinyada yapilmasi planlanan bircok bilimsel kongre iptal edilmistir veya yuz ylze yapilan kongrelerin
yerini online kongreler almistir. Tlrkiye Osteoporoz Dernedi ev sahipliginde ve International Osteoporosis Foundation bilimsel
destegi ile 08-11 Ekim 2020 tarihlerinde Sheraton Otel Cesme, izmir'de yapilmasi planlanmis olan 7. Ulusal Osteoporoz
Kongresi (OSTEO2020) de ayni yerde 07-10 Ekim 2021’e ertelenmistir. Bu sene kongre gerceklesemeyince 10-11 Ekim 2020
tarihlerinde bilgi glincellemeye ydnelik olarak online “Ostecakademi” egitim etkinligi basariyla yapilmistir. Gene dernegimiz
tarafindan 1-2 Nisan 2021 tarihlerinde online olarak Osteoporoz Halk Kongresi yapilacaktir.

Osteoporoz, Osteoartrit ve Kas iskelet Sistemi Hastaliklari Diinya Kongresi'nin (WCO-IOF-ESCEQ) 26-29 Agustos 2021
tarihlerinde Londra’da yapilacagi bildirilmistir.

Siz degerli meslektaslarimiza bu zor pandemi glnlerinde kolayliklar diler; glzel glnlerde gérismek arzusuyla, sevgi ve
saygilarimi sunarim.

Edit6r
Prof. Dr. Yesim Kirazl
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The Effect of Kinesiotaping on Pain, Functionality and Ultrasound
Parameters in Patients with Shoulder Impingement Syndrome:
A Randomised Sham-controlled Study

Omuz Sikisma Sendromlu Hastalarda Kinezyobantlamanin Agri, Fonksiyonellik ve
Ultrason Parametreleri Uzerine Etkisi: Randomize Sham-kontrolli Bir Calisma

@ Fatih Bagcier, ® Duygu Geler Kiilcii*, ® Nilgiin Mesci*, ® Mustafa Hiiseyin Temel*

Biruni University Faculty of Medicine, Departmant of Physical Medicine and Rehabilitation, Istanbul, Turkey
*University of Health Sciences Turkey, [stanbul Haydarpasa Numune Training and Research Hospital, Clinic of Physical Medicine and Rehabilitation,
Istanbul, Turkey

Abstract

Objective: We investigated the effect of kinesiotaping on pain, functionality and ultrasound parameters in patients with shoulder
impingement syndrome (SIS).

Materials and Methods: Seventy-five patients with SIS were randomly classified into the following three groups: Kinesiotaping (KT),
conventional exercise (CE) and sham-kinesiotaping (sham-KT). Each group underwent a two-week treatment programme. The patients were
then evaluated in terms of pain analysed using the visual analogue scale (VAS), joint range of motion and disabilities of the arm, shoulder and
hand (DASH) questionnaire, before and after treatment. In addition, the supraspinatus tendon (SsT) thickness and acromiohumeral distance
(AHD) parameters were measured using ultrasonography (US).

Results: There was a statistically significant difference between the groups in terms of post-treatment VAS scores obtained at night and
during activity. According to the post-hoc analysis, these differences were observed in the CE group (p<0.016). Because there was a difference
in the pre-treatment DASH scores between the groups, the groups were examined for changes in the DASH score before and after treatment;
a significant difference between sham-KT and KT groups and between sham-KT and CE groups favouring KT and CE groups was observed. US
revealed that the CE group was superior to the sham-KT group in terms of both reduction in SsT thickness and increase in AHD (p<0.016).
Furthermore, KT was effective in increasing AHD.

Conclusion: KT was superior to sham-KT in terms of all parameters except pain. KT was also found to be as effective as CE in all parameters.
In addition, US objectively revealed that the supraspinatus tendinitis can be reduced and AHD can be increased. KT is an alternative treatment
option in patients with SIS and can be used alone or in combination with CE in patients who do not comply with CE.

Keywords: Kinesiotaping, shoulder impingement syndrome, ultrasound

Amag: Omuz impingement (sikisma) sendromu (QIS) olan hastalarda kinezyobantlamanin (KT) adri, fonksiyonellik ve ultrason parametreleri
Uzerine etkisini arastirmayl amacladik.

Gereg ve Yéntem: Toplam 75 OIS hastasi randomize olarak (¢ grupta siniflandirildi: KT, konvansiyonel egzersiz (KE) ve sham-kinezyobantlama
(sham-KT). Her gruba iki haftalik tedavi programi uygulandi. Hastalar tedavi 6ncesi ve sonrasi gérsel analog skala (GAS), eklem hareket acikligs,
kol, omuz ve el sorunlari (DASH) anketi kullanilarak degerlendirildi. Ayrica supraspinatus tendonu (SsT) kalinligi ve akromiohumeral mesafe
(AHM) parametreleri ultrasonografi (US) kullanilarak 6lctlda.

Bulgular: Gruplar arasinda tedavi sonrasi gece ve aktivite-GAS skorlari agisindan istatistiksel olarak anlamli fark vardi. Post-hoc analize gore,
bu farkliliklar KE grubu lehine gdzlenmistir (p<0,016). Gruplar arasinda tedavi &ncesi DASH skorlarinda bir fark oldugu igin, gruplar tedavi
Oncesi ve sonrasi DASH skorundaki dedisiklikler agisindan incelendi; sham-KT ve KT ile sham-KT ve KE gruplari arasinda KT ve KE gruplari lehine
anlamli bir fark tespit edilmistir. US, KE grubunun hem SsT kalinligindaki azalma hem de AHD'deki artis agisindan sham-KT grubundan daha
Gstiin oldugunu ortaya koymustur (p<0,016). Ayrica, KT AHD'nin artmasinda etkili olmustur.

Sonug: KT, agri disindaki tim parametrelerde sham-KT'den Ustin gériimustdr. KT'nin tim parametrelerde KE kadar etkili oldugu bulunmustur.
Ek olarak, US nesnel olarak supraspinatus tendinitinin azaltilabilecedini ve AHD'nin artirilabilecedini ortaya koymustur. KT, QIiS'li hastalarda
alternatif bir tedavi secenegidir ve KE ile uyumlu olmayan hastalarda tek basina veya KE ile kombinasyon halinde kullanilabilir.

Anahtar kelimeler: Kinezyobantlama, omuz sikisma sendromu, ultrason
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Introduction

Shoulder impingement syndrome (SIS) is one of the most
common causes of shoulder pain (1). Shoulder pain associated
with SIS ranges from simple pathologies such as subacromial
bursitis to rotator cuff tendinopathy and full fold tear (2).
Conservative treatment methods include non-steroidal anti-
inflammatory drugs, steroid injections to the subacromial region,
physical therapy modalities, and conventional exercise (CE) (3-5).
Kinesiotaping (KT) has recently become more widespread and
has been used to treat various musculoskeletal pathologies (6,7).
Studies have shown that KT reduces pain and increases the
range of motion (ROM) in SIS, particularly in the early period (8).
Kinesiotape is an advantageous method as it is non-invasive and
can be applied easily and in a short time (8). Clinical parameters
have been used for evaluation in previous studies comparing
the effectiveness of KT (8). The aim of the current study, was
to compare the efficacy of KT with both sham application
and exercise therapy using ultrasonographic measurements as
objective data in addition to clinical parameters.

Materials and Methods

Participants

The study included patients aged 45-70 years who were
admitted to our outpatient clinic with complaints of shoulder
pain, were diagnosed with SIS based on physical examination
and magnetic resonance imaging results, and were eligible

based on the inclusion and exclusion criteria. The inclusion
criteria were as follows: (1) at least three positive results in the
Hawkins-Kennedy, Neer, empty can, drop-arm, and lift-off tests,
(2) magnetic resonance imaging findings, and (3) age between
45 and 70 years. Patients were excluded from the study if
they had received physical therapy for the shoulder region
within the past three months, had a history of injections to the
shoulder joint, had any cervical pathologies, clinical conditions
accompanied by neuromotor or sensory dysfunction, a history
of malignancy, were pregnant, had a partial or total rupture in
the supraspinatus tendon (SsT), adhesive capsulitis, diabetes,
chronic liver disease, or kidney failure. Demographic data (age,
gender, dominant side, disease duration, and occupational
status) were recorded at the beginning of the study.

All patients provided written consent prior to study initiation.
The details of the numbers of included and excluded patients
through to the final data analysis are shown in Figure 1 as a
flowchart. Approval for the study was granted by the Haydarpasa
Numune Training and Research Hospital Clinical Research Ethics
Committee (decision no: HNEAH-KAEK 2016/98).

Design

This prospective, randomized, single-blind trial was conducted at
a single center between April 2017 and October 2017. A total
of 75 patients were included in the study and were randomly
assigned to one of the following three groups using a table of
random numbers: KT, CE, and sham-KT groups. The study was
completed with no drop-outs.

Assessed for eligibility (n=80)
All participants referred to the outpatient clinic for eligibility to the exclusion

criteria.
Excluded (n=5)
Not meeting inclusion criteria
‘ Enrollment > (n=3)
Refused to participate
Randomized -
‘ (n=75) (n=2)
A A A
Allocated to Exercise Allocated to Kinesiotape Allocated to Sham
(n=25) (n=25) Kinesiotane
v v v
Lost to follow up 2 Lost to follow up 2" Lost to follow up 2"
week (n=0) week  (n=0) week  (n=0)
‘.
|
v v A4

Analyzed (n=25)

Analyzed (n=25)

Analyzed (n=25) ‘

Figure 1. Flow diagram for study participants
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All participants were assessed by the same clinician (FB.) at
baseline and at 2 weeks after completing the interventions
using a visual analog scale (VAS), ROM and disabilities of the
arm, shoulder and hand (DASH) questionnaire. All the KT and
sham-KT applications were made by a single clinician who was
blinded to the group allocation (N.M.). The ultrasonographic
(US) measurements were taken by a single clinician (D.G.K.),
who was blinded to the group allocation.

In the power analysis, based on the VAS score determined
during activity and considering a dropout rate of 20%, 25
patients in each group were expected to result in a 5% type
1 error rate. The power of the test was expected to be 80%.
MedCalc Statistical Software version 12.7.7 (MedCalc Software
Bvba, Ostend, Belgium;_http://www.medcalc.org; 2013) was
used for these measurements.

Interventions

Group 1: Cold application, KT treatment (2 sessions with a 5-day
interval)

Group 2: Cold application, CE treatment (3 sessions per day for
2 weeks)

Group 3: Cold application, sham-KT treatment (2 sessions with
a 5-day interval)

Treatments Applied to the Patients

Cold application: At the beginning of each treatment session,
gel ice packs were wrapped in a damp towel and applied to the
affected shoulder joint for 20 minutes.

Group 1: KT was applied to the deltoid muscle using the
inhibition and mechanical correction technique and to the
supraspinatus muscle using the inhibition technique (Two
sessions with a 5-day interval) (9).

Deltoid muscle inhibition technique: The Y-shaped kinesiotape
was applied 3 cm below the deltoid tuberosity of the humerus
without tension. The Y-band was applied to the forearm with
15%-25% light stretching along the outer edge of the anterior
deltoid up to the acromioclavicular joint and with 15%-25%
light stretching along the outer edge of the posterior deltoid
up to lateral aspect of the acromion. The last 3-5 cm of the tails
was applied to the adhesion sites without any tension. When
performing the procedure, the shoulder was maintained in
transverse extension and external rotation (ER) for the forearm
of the Y-strip and 45° of transverse flexion (FLX) and horizontal
adduction for the posterior arm of the Y-strip (Figure 2a).
Supraspinatus muscle inhibition technique: The Y-shaped
kinesiotape was applied 3 cm below the greater tubercle of the
humerus without tension. The patient was instructed to adduct
the shoulders simultaneously bringing the neck to lateral FLX on
the opposite side. The initial section of the tape was adhered to
the greater tubercle below the acromion with submaximal (75%)
tension. The lower arm of the Y-strip was applied to the medial
edge of the scapula along the spina scapula without tension. The
upper arm was applied to the spina scapula superior between
the upper and lower trapezoidal muscles along the medial edge
of the scapula in the supraspinatus fossa without stretching. The

shoulder was in protraction and internal rotation (IR) during the
application (Figure 2b).

Mechanical correction technique: The Y-shaped kinesiotape
was applied with the arm in the neutral position along the torso.
The application was started from the coracoid process without
stretching. The upper arm of the Y-strip was applied over the
acromioclavicular joint to the outer edge of the posterior deltoid
with maximal stretching, with the last 3-5 cm applied without
any stretching; the lower arm of the Y-strip was applied several
centimeters below the upper arm with the same technique
(Figure 2¢).

Group 2: CE treatment was administered for 10 days with 3
sessions/day. A triphasic exercise program was administered to
the patients. Before starting the exercise program, the patients
were instructed not to perform overhead movements exceeding
90°. The exercise program was initiated using Codman
pendulum, passive joint motion range (with a 1-m stick), and
posterior capsule stretching exercises. Shoulder wheel, finger
ladder, and shoulder strengthening exercises using a theraband
were added to the exercise programs of patients with full or
near total ROM and pain relief. Exercise was administered twice
a week under supervision and the patients were advised to
exercise at home on the other days with 20 repetitions of each
exercise. The patients were followed up via telephone to make
sure they were adhering to the exercise program (10).

Group 3: Sham-KT was applied in 10 cm |-shaped strips on the
sagittal plane over the acromioclavicular joint without stretching
and on the transverse plane distal to the deltoid area. The
kinesiotape was applied twice with a 5-day interval (Figure 2d).

Evaluation Parameters

Al patients were evaluated before and after treatment.

1. Pain level: The severity of shoulder pain (resting, activity, and
night pain) of the patients was evaluated using the VAS score.
The patients were asked to mark the average severity of the pain
they felt during the past week on a 10 cm ruler, where 0:no
pain and 10: the most severe pain. The marked points were
recorded.

2. Functional status: DASH questionnaire comprises three
sections. The first section includes 30 items: 21 items assess
the patient’s difficulties in performing daily activities, 5 assess
symptoms (pain, activity-related pain, tingling, stiffness, and
weakness), and each of the remaining 4 items assesses social
function, work, sleep, and self-confidence. All items are rated
on a 5-point Likert-type scale (1: no difficulty, 2: mild difficulty,
3: moderate difficulty, 4: extreme difficulty, 5: cannot perform at
all). The total score ranges from 0 to 100 (O: no disability, 100:
maximum disability). Turkish reliability and validity studies have
been performed for this questionnaire (11).

3. Joint range of motion measurements: FLX, abduction
(ABD), IR and ER were measured using a goniometer (Saehan
goniometer - plastic).

4. Ultrasonography: US was performed using a 7.5-mHz
linear probe in the B mode (Mindray-China). SsT thickness was
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measured at three different points (10, 15, and 20 mm) lateral to
the tendon after identifying the biceps tendon in the transverse
section and the average of measurements was recorded (Figure
3a). Acromiohumeral distance (AHD) was assessed by measuring
the linear distance between the inferior of the acromion from
the anterior of the shoulder and the superior of the humeral
head (Figure 3b) (12).

Statistical Analysis

All analyses were performed using the MedCalc Statistical
Software version 12.7.7 (MedCalc Software bvba, Ostend,
Belgium; http://www.medcalc.org; 2013). Descriptive statistics
were used to describe continuous variables (average, standard
deviation, minimum, median, and maximum values). Conformity
of the data to normal distribution was assessed with the
Kolmogorov-Smirnov test. As the data were not normally
distributed, the relationship between two dependent continuous
variables was investigated using the Wilcoxon Signed Rank test,
and the Kruskal-Wallis test was used to compare continuous
variables among many groups. In cases where the Kruskal-

l

Wallis test revealed a significant difference, post-hoc analysis
was conducted using the Mann-Whitney U test with Bonferroni
correction. A value of p<0.016 was considered statistically
significant.

The correlation between dependent and categorical variables
was examined using the McNemar test. The chisquare or
Fisher's Exact test, as appropriate, was used to examine the
correlation between independent categorical variables. The
comparison of two independent variables was performed using
the Mann-Whitney U test. The level of statistical significance was
set at p<0.05.

Results

1. Demographic data: No significant difference was determined
between the groups in terms of demographic characteristics
(Table 1).

2. Pain parameters: VAS: No difference was determined
between the groups in respect of the resting, activity and night-
VAS scores before treatment. In the post- treatment night- and

k

Figure 2. Application of kinesiotaping. (a) Deltoid muscle inhibition technique; (b) supraspinatus muscle inhibition technique; (c) deltoid muscle

mechanical correction technique; (d) sham application technique
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Figure 3. (a) Ultrasonographic measurement of supraspinatus tendon thickness. (b) Ultrasonographic measurement of acromiohumeral distance
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activity-VAS scores, a statistically significant difference was
determined between the groups. According to the post-hoc
analysis, these differences were found between the sham-KT
and CE groups and in favor of the CE group (p<0.016) (Table 2).
3. Functional status: As there was a difference between the
groups in the pre-treatment DASH scores, the changes in DASH
scores after treatment were examined in terms of differences
between the groups. A significant difference was found between
the sham-KT and KT groups and between the sham-KT and CE
groups in favor of the KT and CE groups, respectively (Table 2).

4. Joint range of motion measurements: Pre-treatment, there
was no difference between the groups in terms of joint ROM in all
directions. Following treatment, a statistically significant difference

was determined between the groups in respect of the FLX angles.
According to the post-hoc analysis, this difference was found
between the sham-KT and KT groups and between the sham-
KT and CE groups in favor of the KT and CE groups, respectively
(p<0.016) (Table 3). There were statistically significant differences
between the groups in terms of the post-treatment ABD and ER
angles. According to the post-hoc analysis, this difference was
found between the sham-KT and CE groups in favor of the CE
group (p<0.016). There was no difference between the groups in
terms of the post-treatment IR angles.

5. Ultrasonographic measurements: As there was a
difference between the groups in terms of the pre-treatment
SsT thickness and AHD measurements, it was analyzed

Table 1. Demographic features of the groups

Parameters KT group (n=25) CE group (n=25) | Sham-KT group (n=25) ap
. ) Right 24 (96%) 25 (100%) 23 (92%) 0.769
Dominant side, n (%)
Left 1 (4%) 0 (0.0) 2 (8%) -
. . Right 17 (68%) 17 (68%) 14 (56%) 0.717
Patient side, n (%)
Left 8 (32%) 8 (32%) 11 (44%) -
\Woman 16 (64%) 15 (60%) 19 (76%) 0.555
Gender, n (%)
Man 9 (36%) 10 (40%) 6 (24%) -
Housewife 10 (40%) 11 (44%) 15 (60%) 0.104
) Retired 5 (20%) 9 (36%) 6 (24%) -
Occupation, n (%) —
Civil servant 5 (20%) 0 (0.0) 0 (0.0) -
Worker 5 (20%) 5 (20%) 4 (16%) -
Age, years, range 50 (46-70) 58 (52-70) 56 (54-70) b0.571
BMI, (kg/m?2), range 27 (17-35) 26 (21-36) 27 (15-37) 0.952
BMI: Body mass index, KT: Kinesiotaping, CE: Conventional exercise, 2Ki-kare test, PMann-Whitney U test

Table 2. Visual analogue scale and the disabilities of the arm, shoulder and hand scores at pre- post-treatment visit

KT group (n=25) CE group (n=25) Sham-KT group (n=25)
Parameters ap
Median (min-max) Median (min-max) Median (min-max)
VAS rest, mm (baseline) 6 (0-10) 7 (0-8) 5 (0-10) 0.794
VAS rest, mm (2nd week) 4 (0-8) 2 (0-5) 5 (0-10) 0.110
bp 0.001 <0.001 0.011 =
VAS night, mm (baseline) 8 (0-10) 8 (5-10) 8 (0-10) 0.945
VAS night, mm (2nd week) | 4 (0-10) 3 (0-7) 7 (0-10) 0.017
P <0.001 <0.001 0.005 =
VAS activity, mm (baseline) | 8 (1-10) 8 (0-10) 7 (3-10) 0.947
VAS activity, mm (2nd week) | 5 (0-9) 3(0-8) 6 (3-10) 0.001
P <0.001 <0.001 0.005 =
Q-DASH (baseline) 60 (29-90) 67 (38-80) 55 (28-75) 0.023
Q-DASH (2nd week) 30 (0-65) 25 (0-80) 48 (23-71) 0.001
P <0.001 <0.001 0.001 =
Eg#g::cge'p“t 30 (0-53) 38 (0-59) 2 (052) <0.001
VAS: Visual analogue scale, Q-DASH: The disabilities of the arm, shoulder and hand questionnaire, KT: Kinesiotaping, CE: Conventional exercise, min: Minimum, max:
Maximum, 2Kruskal\Wallis test, PWilcoxon Signed Rank test, Post-hoc analysis-Bonferroni test
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whether the post-treatment changes in these measurements
differed between the groups. A significant difference was
found between the groups for both parameters. According to
post-hoc analyses, there was a statistically significant difference
between the sham-KT and CE groups and between the KT and
CE groups in favor of the CE group in terms of SsT thickness
decrease (p<0.016). In terms of AHD increase, there was a
significant difference between the sham-KT and KT groups and
the sham-KT and CE groups in favor of the KT and CE groups
(p<0.016) in Table 4.

Discussion

Assessments were made of pain, functionality, ROM, physical
examination findings, SsT thickness and AHD in patients with
SIS and it was observed that the application of KT resulted in
significant improvements in all parameters. CE is reportedly
effective as a treatment for pain, ROM, and functionality in
patients with SIS (13,14). Therefore, the aim of this study was

to investigate the efficacy of KT application in comparison with
not only sham-KT application but also with CE, which is known
to be effective in patients with SIS. KT is frequently used as a
component of rehabilitation programs for SIS and rotator cuff
tendinitis (15). In these pathologies, the primary aim is to reduce
edema and pain and increase the ROM and muscle activity.

Studies have shown that KT reduces pain in patients with SIS
and increases the joint ROM, particularly in the early period (16-
19). Thelen et al. (18) assessed the efficacy of KT application on
pain, disability, and painless active joint ROM in patients with
SIS or rotator cuff tendinitis. KT showed a similar effect to that
of sham-KT in all parameters except for painless shoulder ABD.
In contrast, Simsek et al. (19) compared the efficacy of KT and
sham-KT in patients with SIS and found that KT was superior
to the sham-KT group in terms of pain and functionality. In this
study, CE treatment was applied to both groups. Kaya et al. (20)
compared KT and manual therapy in patients with SIS in terms
of disability and pain and reported that compared with manual

Table 3. Comparison of joint range of motion measurements at pre- post-treatment visit

KT group (n=25) EX group (n=25) Sham-KT group (n=25)
Parameters ap
Median (min-max) Median (min-max) Median (min-max)
FLX, degree (baseline) 180 (90-180) 180 (90-180) 150 (120-180) 0.680
FLX, degree (2nd week) 180 (140-180) 180 (120-180) 160 (120-180) 0.001
bp 0.003 0.003 0.011 -
ABD, degree (baseline) 150 (80-180) 130 (90-180) 150 (80-180) 0.484
ABD, degree (2nd week) 170 (90-180) 180 (140-180) 150 (90-180) 0.007
P 0.003 <0.001 0.017 -
IR, degree (baseline) 70 (20-90) 70 (20-70) 70 (40-70) 0.600
IR, degree (2nd week) 70 (40-90) 70 (40-70) 70 (40-70) 0.556
p 0.041 0.007 0.317 -
ER, degree (baseline) 90 (30-90) 90 (30-90) 90 (40-90) 0.140
ER, degree (2nd week) 90 (60-90) 90 (40-90) 90 (40-90) 0.008
p 0.018 0.066 0.317 -
FLX: Flexion, ABD: Abduction, IR: Internal rotation, KT: Kinesiotaping, ER: External rotation, min: Minimum, max: Maximum, @Kruskal-Wallis test, ®Wilcoxon Signed Rank
test

Table 4. Comparison of ultrasonographic measurements at pre- post-treatment visit

Ultrasound measurements :(nT=52;;<))up (Crf:gl;;up (S::ZITS‘-)KT group p

SsT thickness, mm median (min-max) (baseline) 6.6 (5.3-8.8) 7.6 (4.2-13) 7.3 (5-12) 0.043
SsT thickness, mm median (min-max) (2nd week) 6.6 (5-8.8) 7.5 (4.2-13) 7 (5-12) 0.099
p 0.024 <0.001 0.017 -

AHD, mm median (min-max) (baseline) 11.7 (9.8-16.7) 13.5(9.9-16.3) 13(11.1-16.4) 0.020
AHD, mm median (min-max) (2nd week) 12 (10-16.7) 13.8 (10.5-16.6) 13(11.1-16.4) 0.022
p 0.002 <0.001 0.577 -

¢SsT Thickness, mm (baseline -2nd week difference) -0.2 (0-0.5) 0 (0-0.4) 0(0-0.3) 0.002
AHD, mm (baseline -2nd week difference) 0.2 (-1-0.2) 0 (-0.4-0.4) 0 (0-0.9) <0.001
SsT: Supraspinatus tendon, AHD: Acromiohumeral distance, KT: Kinesiotaping, CE: Conventional exercise, min: Minimum, max: Maximum, @Kruskal-Wallis test, PWilcoxon
Signed Rank test, “Post-hoc analysis - Bonferroni test
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therapy, KT had a considerable effect on pain reduction after the
first week of treatment initiation, although both groups showed
similar improvements in the pain and functionality parameters
after the second week. In the current study, both groups received
CE treatment. Kaya et al. (20) considered this early pain reduction
effect observed with KT to be a positive advantage because it
would also increase the performance of CE application. In the
current study, considerable improvements were observed in the
pain and disability scores of all three groups. When the groups
were compared in terms of pain scores, it was observed that
the CE group but not the KT group was superior to the sham-
KT group. A significant improvement was also observed in the
functionality scores in all three groups, and the improvements in
both the KT and CE groups were determined to be superior to
those of the sham-KT group.

There are certain theories explaining the role of KT in pain
relief. The first theory is the reduction of subcutaneous
nociceptor pressure in the skin. KT also provides afferent
stimulation on soft tissue. Thus, the gate control mechanism is
activated with afferent feedback. By regulating superficial and
deep fascia functions, it reduces edema and inflammation,
thereby producing analgesic effects (17,21). In the current
study, the pain parameters in the sham-KT group also
showed improvement. Sham-KT applied to the same muscle
can produce analgesic effects because of the appropriate
sensory feedback during the movement of the muscle. This
in turn reduces mechanical irritation in soft tissues (22,23).
Furthermore, this sensory feedback simultaneously increases
patient awareness and compliance with ergonomic principles
(17,21). Therefore, sham-KT application is recommended using
a different band or to a different area. However, application
to a different area may disrupt the blinding process of a study.
Using tapes with different characteristics would be more
suitable in prospective studies. Of the aforementioned studies
related to SIS, only the study conducted by Thelen et al. (18)
directly compared isolated KT and sham-KT applications.
In other studies, the patients were also administered CE
treatment, which eliminates the chance of observing the
isolated effect of KT application on pain and functionality. The
limitation of the study by Thelen et al. (18) was that it did not
compare KT application with another treatment method with
proven efficacy in terms of evidence-based medicine. In the
current study, this limitation was considered and a third group
was treated with CE therapy alone, as it has proven efficacy
on SIS. The results of this study, which directly compared
KT application with CE treatment, concluded that KT is as
effective as CE in terms of improving the pain scores and
shoulder disability index.

The current study results showed an increase in all joint ROM
parameters in the KT group. In terms of the joint ROM, the ABD
angles were found to be significantly higher in the CE group than
in the sham-KT group. In the sham-KT group, the FLX and ABD
angles showed improvement. The strengthening of the motor
unit caused by an increased proprioceptive stimulus by the tape

and a subsequent increase in motion may lead to an increase
in the ABD angle (17,24). The improvements in the joint ROM
can be considered to have occurred through the restoration of
damaged and irregular fascia by KT application and pain relief.
Fascial correction with KT allows the fascia movements to be
guided to the desired direction and alignment (25). From the
results of the current study, it was thought that the shoulder
was guided to the glenohumeral motion arch with the applied
KT method, and that there was a simultaneous reduction in
mechanical irritation in the affected soft tissue structures,
leading to increased joint ROM (26,27).

The AHD and SsT thickness measurements were also
evaluated using US. Michener et al. (12) also used US to
evaluate SsT thickness and AHD in patients with SIS and
reported SsT thickness as 6.6 mm and AHD as 10.8 mm. In
the control group, SsT thickness and AHD were measured as
6 and 11.4 mm, respectively. In previous studies investigating
patients with SIS, SsT thickness has been observed to be
between 5.6 and 8.1 mm. In the current study, the pre-
treatment SsT thickness measured using US was 7.1 mm,
which is consistent with values reported in literature. Pre-
treatment AHD was measured as 12.7 mm, which was
slightly higher than the value reported by Michener et al (12).
In two previous studies, SsT thickness was found to be 1.1-
1.5 mm thicker than in the control group (28,29). Kaya et al.
(20) compared KT and manual therapy in patients diagnosed
with SIS, evaluated SsT thickness with pre-treatment and
post-treatment US, and found no significant changes. In the
current study, a decrease in SsT thickness was detected in all
three groups. When the groups were compared, the reduction
was found to be considerably higher in the KT group than
in the sham-KT group. Pre-treatment AHD measurements
were 13, 11.7, and 13.5 mm (mean, 12.7 mm), whereas
post-treatment AHD measurements were 13, 12, and 13.8
mm (mean, 12.9 mm). AHD was significantly increased in
the CE and KT groups. To the best of our knowledge, no
other study has yet evaluated AHD using US before and after
treatment in patients with SIS. Therefore, this study, in which
SsT thickness and AHD were evaluated using US before and
after treatment in patients with SIS, can be considered to
contribute to the literature. The decrease in SsT thickness
and the increase in AHD were considerably higher in the CE
group than in the other groups, which was thought to be
due to the effect of the CE program administered to patients
at the time of SIS diagnosis. Strengthening of the muscles
providing glenohumeral stabilization eliminated the strain
on the supraspinatus muscle, thereby decreasing tendinitis
symptoms, and this was observed as a decrease in the
tendon thickness in the US measurements. The increase in
AHD observed in the KT group was attributed to the effect
of the inhibition technique applied to the deltoid muscle,
which elevated the humerus, and the mechanical correction
technique, which restored the protracted position of the
shoulder.
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Study Limitations

Limitations of the study; patients were evaluated at baseline and
at 2 weeks after treatment only and there was no follow-up
evaluation.

Conclusion

The results of this study demonstrated that with the exception
of the pain parameter, KT was superior to sham-KT in patients
with SIS in all the other parameters. It was also found to be
as effective as CE in terms of all parameters. In addition, the
US measurements performed in this study objectively revealed
that tendinitis in the supraspinatus could be relieved and that
AHD could be increased. KT is an alternative treatment option
in patients with SIS and can be used alone as well as safely in
combination with CE.
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Abstract

Objective: This study aims to determine the 25-hydroxyvitamin D [25(OH)D] profile of the region based on season, age and gender by
examining the vitamin D levels of patients who applied to the Siirt Training and Research Hospital from Siirt and neighbouring provinces.
Materials and Methods: [25(0OH)D] levels were analysed retrospectively in patients who applied to Siirt Training and Research Hospital. The
study included 31,151 patients who were admitted to the hospital. Were included in the study. [25(0OH)D] levels were determined according
to the age and gender of patients and the seasons of the year. A serum [25(0OH)D] level <12 ng/mL was considered as serious deficiency,
12-20 ng/mL mild-to-moderate deficiency, 21-30 ng/mL insufficiency, >30 ng/mL sufficiency.

Results: The average [25(0OH)D] level in patients aged 0-15 years (n=6,166) was 20.59+0.14 ng/mL, in patients aged 16-30 years (n=10,791)
it was 15.65+0.10 ng/mL, in patients aged 31-45 years (n=6,649) it was 16.28+0.14 ng/mlL, in patients aged 46-60 years (n=4,120) it was
16.83+0.23 ng/mL and in patients ages 61-75 years (n=2,597) it was 16.03+0.15 ng/mL.

Conclusion: It has been observed that [25(0OH)D] level, which is low in winter and spring, is high in summer and autumn when it is exposed
to the intense rays of the sun. However, this level is lower than the desired levels in all four seasons. This low level of vitamin D may be related
to the absence of almost any vitamin D synthesis in winter and inadequate vitamin D intake associated with foods.

Keywords: Age, gender, seasons, osteoporosis, UV exposure, vitamin D

Amac: Bu calismada, Siirt Egitim ve Arastirma Hastanesi'ne Siirt ve cevre illerden basvuran hastalarin D vitamini dlzeyleri incelenerek bolgenin
the 25-hidroksivitamin D [25(OH)D] profilinin mevsim, yas ve cinsiyet bazli degisimlerinin belirlenmesi amaglanmistir.

Gereg ve Yontem: Siirt Egitim ve Arastirma Hastanesi'ne bagvuran [25(OH)D] diizeyleri retrospektif olarak incelenmistir. Hastaneye basvuran
31.151 hasta calismaya dahil edilmistir. Hastalarin yas, cinsiyet ve mevsimlere gore [25(0OH)D] dizeyleri tespit edilmistir. Serum [25(OH)D]
diizeyinin <12 ng/mL olmasi ciddi eksiklik, 12-20 ng/mL hafif-orta derecede eksiklik, 21-30 ng/mL arasi yetersizlik, >30 ng/mL yeterlilik olarak
kabul edilmistir.

Bulgular: Yaslari 0-15 olan hastalarda (n=6.166) ortalama [25(OH)D] dizeyi 20,59+0,14 ng/mL, yaslari 16-30 olan hastalarda (n=10.791)
ortalama [25(OH)D] dlizeyi 15,65+0,10 ng/mL, yagslari 31-45 olan hastalarda (n=6.649) ortalama [25(OH)D] dlizeyi 16,28+0,14 ng/mL,
yaslari 46-60 olan hastalarda (n=4.120) ortalama [25(OH)D] diizeyi 16,83+0,23 ng/mL, yaslari 61-75 olan hastalarda (n=2.597) ortalama
[25(0H)D] dizeyi 16,03+0,15 ng/mL seviyelerinde bulunmustur.

Sonug: Kis ve ilkbaharda distk seyreden [25(0OH)D] glinesin yogun isinlarina maruz kalinan yaz ve sonbaharda da yiksek oldugu ancak her
dort mevsimde de istenilen diizeylerden distk oldugu gézlemlenmistir. D vitamini dizeyindeki bu disiklik kis mevsiminde hemen hig vitamin
D sentezinin olmamasi ve gidalarla yetersiz D vitamini alimi ile iliskilendirilebilir.

Anahtar kelimeler: Yas, cinsiyet, mevsimler, osteoporoz, UV maruziyeti, D vitamini
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Introduction

Vitamin D is a complex food that is difficult to get used to; it
is literally not a vitamin, but a pro-hormone. Even if some of
the vitamin D is taken on a diet, its main source is ultraviolet
(UV) exposure. Vitamin D is also defined as a steroid-structured
vitamin synthesized in the skin along with sunlight (1). Vitamin
D has versatile functions beyond calcium homeostasis as well
as its traditional role in bone and muscle function (2). Serum
25-hydroxyvitamin D [25(OH)D] levels are considered to be the
main circulating forms of vitamin D and represent the body
vitamin D status. Vitamin D is a fundamentally critical molecule
necessary for the proper functioning of the human body. It plays
an important role in musculoskeletal health, as it plays a role in
the regulation of calcium and phosphorus. Obesity and chronic
non-infectious disease are often clustered, including having a
low vitamin D level in the body, osteoporotic stress fractures,
and the risk of certain types of cancer and lowering the capacity
of the immune system (3-6). In addition to making the sun feel
great with its warm effect on the skin, it activates the versatile
vitamin D formation that plays a role mainly in our bones, muscles
and immune system. It is not always easy to renew vitamin D
stores, especially in the winter season. Vitamin D reduces
vitamin D stores for various reasons such as tropospheric ozone
decreasing vitamin D synthesis in the skin after malnutrition and
environmental pollution (7). Today, [25(0OH)D] levels lower than
50 nmol/L (<20 ng/mL) are defined as deficiency, and 50-75
nmol/L (20-30 ng/mL) as deficiency (subclinical deficiency) (8).
The preference of [25(0OH)D] in serum can be explained by its
long half-life, showing the storage status of vitamin D in the
body, which is taken by diet and synthesized in the skin (9).
Interestingly, between the two forms, vitamin D, and vitamin
D3 are metabolized as [25(0OH)D] in the liver, both of which are
biomarkers of vitamin D status (7). Vitamin D deficiency is an
important global public health problem, especially among the
elderly and closed communities, which contributes significantly
to modern health costs, morbidity and mortality.

In this study, it was aimed to determine the [25(OH)D] profile
of the region based on seasonal, age and gender by examining
the vitamin D levels of patients who applied to Siirt Training and
Research Hospital from Siirt and neighboring provinces.

Materials and Methods

The study protocol was approved by the Siirt University Faculty
of Medicine Ethics Committee (decision no: 2019/09.03, date:
26.12.2019). In the study, [25(OH)D] levels requested in patients
who applied to Siirt Training and Research Hospital between
January 2019-January 2020 were retrospectively analyzed.
The data of the patients were evaluated retrospectively
from the electronic health records in the hospital database.
Therefore, informed consent form could not be obtained from
the patients. 31,151 individuals who applied to the hospital
were included in the study. [25(OH)D] levels were determined
according to the age, gender and seasons of the patients. While

analyzing the data, patient names were kept confidential and
ethical rules were followed. Patients over 75 years old were
disabled in age group comparisons. Plasma [25(0OH)D] levels
were analyzed with ADVIA Centaur XP Immunoassay system
using chemiluminescence method based on optimum sample
processing and high efficiency. Serum [25(OH)D] level <12 ng/
mL has been considered as serious deficiency, 12-20 ng/mL mild
to moderate deficiency, 21-30 ng/mL insufficiency, >30 ng/mL
proficiency (8,10).

Statistical Analysis

One-Way ANOVA, Kruskal-Wallis analyzes were performed using
the SPSS 15.0 package program to determine the relationship
between vitamin D and age, gender and seasons. Average and
standard error values are given in descriptive statistics. P<0.05
value was considered significant.

Results

Age and gender status of patients coming from Siirt and
neighboring provinces to Siirt Training and Research Hospital
are divided into groups according to months and seasons, and
descriptive statistics, mean and standard deviation values are
given in tables. Demographic information and mean [25(OH)D]
levels of the patients are given in Table 1. Considering the sex of
the patients; it is seen that this study consists of 21,555 women
and 9,596 men. When the average of [25(0OH)D] level of the
patients was evaluated as total, it was found to be 15.96+0.08
ng/mL in women and 19.20+0.11 ng/mL in men. [25(OH)D]
levels were statistically lower in females compared to males at
p<0.01 significance level (Table 1). [25(OH)D] levels according
to the age of the patients are given in Table 2. Average [25(OH)
D] level in patients aged 0-15 (n=6,166) 20.59+0.14 ng/mL,
average [25(OH)D] level in patients aged 16-30 (n=10,791)
15.65+0.10 Average of [25(0OH)D] level in patients with age 31-
45 (n=6,649) 16.28+0.14 ng/mL, average 25 in patients aged
46-60 (n=4,120) [25(0OH)D] level was found to be 16.03+0.15
ng/mL, and in patients aged 61-75 (n=2,597), the average level
of [25(0OH)D] was 16.83+0.23. As the age variable, as a result
of the regression analysis, the p value is (p<0.05) statistically
significant and it can be said that the vitamin D value changes
as the age progresses, especially at the highest levels in the 0-15
age group (Table 2). Kruskal-\Wallis test was applied between 4
groups for seasonal differences. As a result of the test, statistical
differences were seen between the seasons (Table 3). One-Way
ANOVA test was used to test whether there is a relationship
between vitamin D and the moon. Post-hoc test was used to

Table 1. Demographic information of patients and
average 25-hydroxyvitamin D levels

Gender n Average (ng/mL) P
Woman 21,555 15.96+0.08

p<0.01
Man 9,596 19.20£0.11

Data are given as mean and standard error
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determine in which months the difference was experienced.
Since the assumption of homogeneity cannot be provided, the
application of variance analysis was not considered appropriate.
For this reason, Kruskal-\Wallis test was applied and the average
values of the months are given (Table 4). Although there is
no significant difference between the months of the test, it is
possible to say that the vitamin D is at the lowest levels in July

Table 2. 25-hydroxyvitamin D change according to the

age of the patients

Age group | n Average p
(ng/mL)
Group 1 6,166 | 20.59+0.14 Group 1-2, p<0.01
Group2 | 10,791 | 15.65:0.10 | Group 13, p<0.01
Group 1-4, p<0.01
Group 3 6,649 | 16.28+0.14 Group 1-5, p<0.01
Group 4 4,120 16.03+£0.15 Group 2-3, p<0.05
Group 5 2,597 |16.83x0.23 | Group 2-4, p<0.05
Group 2-5, p<0.01
Group 3-4, NS
Group 3-5, NS
Group 4-5, NS

Data are given as mean and standard error, Group 1: 0-15 years, Group 2: 16-30
years, Group 3: 31-45 years, Group 4: 46-60 years, Group 5: 61-75 years

Table 3. Seasonal variation of patients’ mean
25-hydroxyvitamin D levels
Average
Season n
(ng/mL) P
Group 1 9,615 18.03+0.10 Group 1-2, p<0.01
Group2 | 7,937 |13.32#¢0.13 | Group 1-3, p<0.01
Group 1-4, p<0.05
Group 3 6,722 15.76+0.14 Group 2-3, p<0.05
Group 24, p<0.01
+
Group 4 | 6,877 19.68+0.13 Group 34, p<0.01
Data are given as mean and standard error, NS: Not significant, Group 1:
Autumn, Group 2: Winter, Group 3: Spring, Group 4: Summer

Table 4. Average 25-hydroxyvitamin D levels by month

Months n Average (ng/mL)
January 2,530 12.63+0.27
February 2,487 12.52+0.22
March 2,120 13.78+0.25
April 2,539 15.73+0.22
May 2,063 17.32+0.23
June 2,014 18.76+0.22
July 2,938 20.86+0.19
August 1,925 18.88+0.23
September 3,436 19.78+0.17
October 3,288 20.12+0.16
November 2,891 13.36+0.18
December 2,920 12.13+0.19
Data are given as mean and standard error

and August compared to July, August, September and October
when the descriptive statistics are examined (Figure 1).

Discussion

Vitamin D deficiency, which is a global public health problem,
is the most common in Northern Europe with 92% of the
world. In Turkey emerges with a ratio of between 57-64%
(11,12). It directly affects the level of vitamin D in food
and beverages, as well as external factors such as direct
exposure to sunlight, clothing style, localization of the place
of residence, air pollution, seasonal changes (13-17). In our
study, vitamin D levels of patients who applied to Siirt Training
and Research Hospital from Siirt and neighboring cities were
analyzed retrospectively. It was found that vitamin D levels
in women were statistically significantly lower compared to
men (Table 1). Bolland et al. (18) examined vitamin D levels in
1,606 female healthy post-menopausal women living in New
Zealand and 378 male patients of middle and advanced age.
It is said that 73% of women and 39% of men are deficient in
vitamin D (18). In their studies, Hekimsoy et al. (7) examined
the vitamin D levels of 391 patients over 20 years of age living
in the countryside and in the countryside. Overall, they found
the mean of vitamin D levels to be 16.9+13.09 ng/mL. They
found that the deficiency in women was 78.7%, 66.4% more
than men (7). In their study in Ankara, the mean vitamin D
levels of 3,242 patients were determined to be 22.80+13.27
ng/mL, and 47% of patients (50% in women, 38% in men)
<20 ng/mL levels of vitamin D were detected (19). Studies
have talked about the existence of vitamin D levels similar to
our results, and according to the data obtained, women have
lower levels of vitamin D than men. Similarly, in our study,
vitamin D was found lower in women than men (p<0.01).
In the Siirt region, a lower vitamin D profile was observed in
women compared to the men we thought to be related to
bone mineralization status due to the high number of women
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Figure 1. 25-hydroxyvitamin D levels by month
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wearing traditional and closed clothes and high fertility. At
the same time, it is not possible to see a significant difference
between the months according to the seasonal condition, but
it is possible to say that the vitamin D is lower in December and
November compared to October and July when looking at the
descriptive statistics.

Brustad et al. (13) measured the level of vitamin D in those
living in the northern parts of the country in Norway. In those
who spent the previous summer in the south of the country,
they found vitamin D higher in winter measurements compared
to those in the north of the country. In the study of Barger-Lux
and Heaney (20), [25(0OH)D] level was measured 122 nmol/L
at the end of summer and 74 nmol/L at the end of the winter
in men exposed to more sun in general such as construction,
landscaping and farming. Whereas those with [25(OH)D] levels
lower than 75 nmol/L at the end of winter were 104 nmol/L at
the end of the summer, the average of those above 75 nmol/L
was found as 154 nmol/L (21). The highest vitamin D levels are
reached especially in the summer months, and as far as the
parallels go up in northern sphere countries, very little vitamin
D is synthesized in November-March periods (16,17). Ghannam
et al. (22) they found 24.1 nmol/L in women between the
ages of 30-40 in Saudi Arabia and 22.8 nmol/L (normal >20
nmol/L) in women between the ages of 20-30, Meddeb et al.
(23) with a similar study, they found 35.07 nmol/L in closed
clothing in January-March in Tunisia and 42.5 nmol/L in closed
clothing (22,23). In Australia, vitamin D level was found below
the normal value (22.5 nmol/L) in 80% of closed clothing (24).
GuUzel et al. (25) in Adana province, they measured [25(0OH)
D] level of extremity and uncovered women and women with
closed clothing including hands and faces, 53.9 ng/mL and
33.1 ng/mL, respectively, in August-September (25). In the
study in the young adult group in India, vitamin D was found to
be 38.7 nmol/L in women with open arms and forearms, and
47.5 nmol/L in rural women with more body areas living in the
villages (26). Considering the data obtained in this study, it is
understood that [25(0OH)D] levels are at low levels. It has been
observed that [25(0OH)D], which is low in winter and spring,
is high in summer and autumn exposed to intense rays of the
sun, but is lower than the desired levels in all four seasons.
This low level of vitamin D may be associated with the absence
of almost any vitamin D synthesis in the winter season and
inadequate vitamin D intake with foods. In order to regulate the
low vitamin D profile, vitamin supplements, various nutritional
supplements, abundant sun and stay away from stress may be
recommended. Oxidative stress, which underlies all metabolic
diseases, also negatively affects vitamin levels. Therefore,
combating oxidative damage can be an effective method over
vitamin D. In a study conducted in rats, it is understood that
the original new synthetic compounds are effective on oxidative
stress pathways and regulate malondialdehyde and vitamins
(27). Effective and continuous solutions should be sought with
these and similar studies.

Study Limitations

There is a need for extensive studies in which the major limitation
of this study has been determined the links between the vitamin
D profile and metabolic bone diseases.

Conclusion

In this region where our study is conducted, vitamin D deficiency
also occurs in the summer period, in this region where women
wear clothes that cover the parts other than the face and hands,
and that it is worn indoors according to relatively western
provinces in men. The main reason for the difference in our study
groups is that the highest vitamin D synthesis during the year is in
the summer season, clothing differences affect this and the sun
exposure continues in the autumn. In recent years, interest in the
potential benefits of vitamin D has been increasing. This situation
has arisen from the interpretation of the results obtained from
osteoporotic fracture studies, vitamin D and calcium meta-
analyzes. Serum vitamin D levels include calcium, phosphorus,
fibroblast growth factor-23, parathormone, etc. It is regulated
by and kept in homeostatic balance. The data obtained in this
study will require new and more comprehensive studies on the
relationship of low vitamin D profile of the region and metabolic
bone diseases such as osteomalacia and osteoporosis, as well as
cancer, diabetes, multiple sclerosis and cardiovascular diseases.
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Spina Bifidali Cocuklarda Kirik Gelisimi

Fractures in Children with Spina Bifida
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(074

Amagc: Bu calismada hastanemizde takipli spina bifidali cocuklarda kirik sikligi ve bu durumla iliskili faktorlerin arastirimasi amaglandi.
Gereg ve Yontem: Klinigimizce 2000-2018 vyillari arasinda takip edilen 450 spina bifidali hastanin tibbi kayitlari geriye déntk incelenerek,
hastalar kirik gelisme sikligy, ilk kirik gelisme yasi, lezyon seviyesi, ambulasyon kapasitesi, ilk fizik tedaviye baslama yasi, kingin gelistigi bolge,

kirk mekanizmasi gibi faktorler agisindan degerlendirildi.

Bulgular: incelenen 450 hastada kirik orani %5,7 olarak saptandi. Ambulasyon kapasitesinin az olmasi ve yiiksek seviye lezyonla kirk gelisme
riski arasinda iliski varken, fizik tedaviye erken baslamanin kirik gelisimi acisindan bir koruyuculugu gézlenmedi.
Sonug: Bu verilere gore spina bifidali hasta grubunda kiriklar daha sik gorilirken, mobilizasyonun slresinin degil, kalitesinin kirik gelisim

riskinde daha dnemli bir faktor oldugu sonucuna ulasildi.

Anahtar kelimeler: Spina bifida, kirk, ambulasyon kapasitesi, immobilizasyon

Abstract

Objective: The aim of this study is to investigate the frequency of fractures and related factors in children with spina bifida who were

followed up in our hospital.

Materials and Methods: By retrospectively examination of the medical records of 450 patients with spina bifida, who were followed up by
our clinic between 2000 and 2018, the patients were evaluated in terms of factors such as frequency of fracture, age of the first fracture,
lesion level, ambulation capacity, physical therapy initiation age, fracture site and mechanism.

Results: In the 450 patients examined, the fracture rate was 5.7%. While there was a relationship between low ambulatory capacity and
high-level lesions and fracture risk, the early initiation of physical therapy did not protect against fracture.

Conclusion: According to these data, fractures are more common in patients with spina bifida. It was concluded that the quality of
mobilisation, not the duration, was the more important risk factor for fracture.

Keywords: Spina bifida, fracture, ambulation capacity, immobilisation

Giris

Spina bifida (meningomyelosel) embriyogenez sirasinda néral
tipin kaudal flzyonunun tamamlanamamasi sonucu olusan
bir grup kompleks konjenital anomaliyi ifade eder (1). Cocukluk
caginda serebral palsiden sonra en sik gdrilen engellilik sebebidir
ve insidansi dinya capinda bdlgesel degisiklik gostermekle
birlikte ortalama 1/1.000 dogum olarak bilinmektedir (2).
Ulkemiz verilerine bakildiginda ise bu oran yaklasik 3/1.000
olup diinya ortalamasinin Uzerindedir (3). Tani, tedavi ve
rehabilitasyon hizmetlerindeki gelismelerle birlikte spina bifida
hastalarinin yasam sirelerinde uzamaya paralel sekilde bu
hastalarda goérilen komplikasyonlarda da artis izlenmektedir.

Kirik gelisimi bu komplikasyonlardan biri olup spina bifidali
cocuklarda gorilme orani %11-30 arasinda degismektedir (4).
Bu hastalarda kirik gelisimi sekonder osteoporoza neden olan
fiziksel inaktivite, alt ekstremitede azalmis ylk aktarimi ile
bozulmus duyusal ve motor kontrol basta olmak tzere pek ¢ok
faktor ile iliskilendiriimektedir (4). Kiriklar siklikla alt ekstremitede
en sik femur ve tibiada, ¢cogunlukla non-ambulatuvar hastalarda
meydana gelmektedir (5). Fraktlr Oyklst olan hastalarin
cogunda herhangi bir yakinma ya da major travma Oykisu
bulunmamasi bu cocuklarda kirik sayisinin gercekte tahmin
edilenden daha ylksek oldugunu distndlirmektedir (6).
Kiriklarin hastalarin bakimini ve rehabilitasyon strecini olumsuz
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etkilemesi sik gorilen bu komplikasyon icin koruyucu énlemlerin
alinmasini gerektirmektedir. Basta kiriklarin 6nlenmesi olmak
lizere mevcut kiriklarin erken tani ve tedavisi ile bu hastalarda
kirik iliskili morbiditede azalma saglamak muimkindir. Bu
calismada hastanemizde takipli spina bifidali ¢ocuk hastalarda
kirik sikhiginin ve eslik eden faktérlerin incelenmesi amaglanmistir.

Gerecg ve Yontem

Calisma Marmara Universitesi Tip Fakiiltesi Hastanesi Fiziksel
Tip ve Rehabilitasyon Kilinigi'nde retrospektif ve kesitsel
olarak gerceklestirildi. Bu kapsamda pediatrik rehabilitasyon
poliklinigine kayitl 0-18 yas arasi spina bifida tanili 450 hastanin
2000-2018 yillari arasindaki medikal kayitlari incelenerek
hastalarin kirk oykist arastirildi. Ek olarak 2018 yili icerisinde
hastanemiz ¢ocuk acil servis basvurusunda kirik saptanan spina
bifida hastalari incelenerek kaydedildi. Spina bifida okilta
ve izole kaudal regresyon sendromu tanili hastalar calisma
disi birakildi (6). Calisma Marmara Universitesi Tip Fakiltesi
Klinik Arastirmalar Etik Kurul onayr alinarak (protokol no:
09.2018.593, tarih: 07.09.2018) Helsinki Deklarasyonu ilkeleri
uyarinca gergeklestirildi. Tim katilimcilardan sozel ve yazili onam
alindi. Calismada demografik veri olarak yas, cinsiyet, vicut kitle
indeksi; hastalik iliskili parametrelerden motor seviye, eslik eden
hidrosefali, sant ve revizyon &ykusd, idrar ve gaita inkontinansi,
temiz aralikll kateterizasyon sayisi, rehabilitasyona baslama
yas! ve haftalik fizik tedavi seans sayisi ile hastanin ambulasyon
durumu  kaydedildi. Kirk yasi, sayisi, lokalizasyonu, olus
mekanizmasi, tedavi yontemi ve kirik sonrasi immobilizasyon
suresi de kaydedilerek veri toplama islemi tamamlandi. Motor
seviye hastanin poliklinik kabullinde Uluslararasi Miyelodisplazi
Calisma Grubu kriterlerine gore belirlenen seviyeler torakal (T1-
12), lomber [Ust (L1-2) ve alt lomber (L3-5)] ile sakral seklinde
gruplandirilarak kaydedildi (7). Hidrosefali ve sant varligi
hastanin Onceki kraniyal gorintilemeleri ve resmi radyoloji
raporlariyla teyit edildi. Hastalarin ambulasyon durumu Hoffer
Ambulasyon skalasina gore toplum ici, ev i¢i ve terapdtik
ambulasyon ile ambulatuvar olmayan olarak siniflandirildi (8).
Kirik 6zellikleri kapsaminda kirgin meydana geldigi kemik (femur,
tibia ve diger) ve kemikteki lokalizasyonu (proksimal, saft ve
distal ug) kaydedilirken olus mekanizmasi travmatik ve spontan
olarak ikiye ayrildi. Hastane sisteminde kayitl hasta grafileri ile
kirik lokalizasyonu ve sayisi dogrulandi. Mindr travma 6ykisu
olan hastalar spontan grubuna dahil edildi. Tedavi cerrahi veya
konservatif olarak ayrilirken multipl kirik dykist olan hastalar icin
cerrahi ve konservatif tedaviyi birlikte kapsayan tclnct bir grup
olusturuldu.

istatistiksel Analiz

istatiksel analiz icin SPSS-16 programi kullanildi. Calisma verileri
degerlendirilirken tanimlayici istatistiksel metotlarin (ortalama,
standart sapma, frekans) yani sira korelasyon analizi Sperman
testi ile yapildi. istatiksel olarak anlamlilik diizeyi p<0,05 kabul
edildi.

Bulgular

Takip ve tedavisi devam eden 450 spina bifida hastasinin
tarandigi veri havuzunda 24 hastada toplamda 43 kirik tespit
edildi. Fraktlr sayisi ortalamasi 1,8+0,9 iken %54,2 hastada
tekrarlayan kirk 6ykiisti mevcuttu. ik kirnk %79,2 femurda
lokalize ve bunu tibia kiriklar takip ediyor (Sekil 1, 2). Kiriklarin
%70,8'i herhangi bir travma olmaksizin kendiliginden gelismisti.
On (g hastada 1, 9 hastada 2, 3 hastada 3 ve 1 hastada 5 kirik
tespit edildi. ilk kirk yasi 5,3+3,6/yil ve immobilizasyon siiresi
2,3%1,1/ay seklindeydi. Demografik ve klinik veriler Tablo 1°de
Ozetlenmistir.

Non-ambulatuvar spina bifidalarda kirik sayisi daha cok ve ilk
kirk gorllme yasi daha erkendir (sirasiyla r=0,413, p=0,45;
r=-0,394, 0=0,56). Hastalarin erken fizik tedaviye baslanarak
erken vertikalize edilmeleri kirik gelisimi agisindan onleyici faktér
olusturmamaktadir. Yirmi dort hastanin 19°unda ilk kirik femurda
gelismistir. ilk kingin olusum yasi ile rekiirren kirik sayisi arasinda
bir iliski bulunmamistir.

Sekil 1. Torakal seviyeli spina bifidali hastada diizensiz kallus olusumu
ile birlikte deplase femur saft fraktlri

Sekil 2. Ust lomber seviyeli spina bifidali hastada iyilesmis bilateral
femur distal ug fraktlrd ile birlikte sag tibia proksimalde frakttr
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Tartisma

Spina  bifidall hastalar patolojik kirklar —agisindan  risk
grubundadirlar. Ozellikle cocuklarda, lokal ve sistemik faktérlere
bagl olarak kemik kalitesi normal popllasyona gére daha
kotldar (4,9). Quan ve ark. (10) patolojik kiriklari olanlarda
daha fazla olmak Uzere spina bifidali cocuklarda kemik mineral
yogunlugunun azalmis oldugunu gdéstermislerdir.

Cocukluk yas doneminde ekstremite kiriklari %11-30 oranlarinda
bildirilmektedir (4). Yiksek anatomik seviyede lezyon ve
ambulasyon kapasitesinin az olmasi kirik icin temel risk faktorleri
olarak belirlenmistir (7,11). Ayni sekilde, cerrahi sonrasi ve kirik
tedavisi icin yapilan iatrojenik immobilizasyon da kirik icin bagimsiz
bir risk faktoridur (12). Epidemiyolojik calismalarda yas gruplarina
gore de kirik sikliginin degisiklik gésterdigi bildirilmistir (6,11).
Calismamizda 450 cocukta 26 kirk (%5,7) tespit ettik. Kirk
gorilme sikhgl; bagimsiz ambulasyonu kisith olan ¢ocuklarda ve
orta-alt torakal lezyonu olanlarda daha fazlaydi. Kiriklar daha ¢ok
distal femurda, spontan olarak meydana gelmis ve ¢cogunlukla
konservatif olarak tedavi edilmislerdi. ik kingin gorilmesi
ortalama 5,3+3,6 yas iken ilk kingin olusma yasi ile tekrarlayan
kirk arasinda iliski saptamadik. Calismamizda hastalarin erken
fizik tedavi ile vertikalize edilmis olmasinin da kirik gelisimini
Onleme agisindan etkili bir faktér olmadigini saptadik.
Sundugumuz hasta grubunda kirik goértlme orani literatlirde
daha once bildirilmis oranlardan belirgin olarak daha dustktd.
Lock ve Aronson'un (13) 1989'da bildirdigi %20'lik orandan
sonra, daha yakin zamanl calismalarda Trinh ve ark. (6),
Aliatakis ve ark. (11), Akbar ve ark. (14) sirasiyla kirik gorilme
oranlarini %10,9, %13 ve %11 olarak yayinlamislardi. ilerleyen
yillarla beraber artan fizyoterapi ve ortezleme imkanlari ile
birlikte cocuklarin daha iyi mobilize olmasi sayesinde artan kemik
kalitesinin bu olumlu sonucu dogurabilecedi duslndilmekle
beraber literatiirde bu ¢ikarimi destekleyecek yeterli kanit heniiz
bulunmamaktadir. Serimizdeki tespit edilen bu oranin énceki
calismalardan daha disik olmasini agiklayabilecek en mimkin
durum; klinigimizce takip edilen hastalarin kiriklarina tani
koyulamamis olmasi veya kirik gegirdikleri dénemde hastanemiz
ortopedi klinigi yerine, evlerine daha yakin baska bir klinige

Tablo 1. Demografik ve klinik veriler

Yas 9,1+4,6
Cinsiyet (kiz/erkek) 16/8
Seviye

Torakal 16 (%66,7)
Lomber 8 (%33,3)
Sakral -
Ambulasyon diizeyi

Toplum ici ambule 5 (%20,8)
Ev ici ambule 1(%4.2)
Toropatik ambule 5 (%20,8)

Non-ambulatuvar 13 (%54,2)

Ventrikiloperitoneal sant varligr (var/yok) 18/6

Sant revizyonu (var/yok) 9/15

basvurmasi veya ailelerin kingin farkina varmamalari seklinde
dustndlebilir. Calismamizin yapisi geregi sadece hastanemizdeki
mevcut medikal kayitlar incelenmis, tim hastalar ¢agilarak alt
ekstremite grafileri ¢ekilerek bir tarama yapiimamistir. Bahsedilen
sekilde bir tarama yapildigi takdirde tani konulmamis kiriklara ait
kallus gorinumunin tespiti ile literatlire yakin kirik oranlarina
ulasabilecegimiz tahmin edilebilir.

Agr duyusu olmayan ekstremitede kirik, siklikla enfeksiyon
tablosunu taklit etmektedir (15). Calismamizda bu konuda net
bir veri olmamakla beraber, hastalarin acil servise kirik stphesi
agri ve kemikte patolojik hareket yerine, ekstremitede s artisi ve
kizariklik ile basvurmasi sonrasi patolojik kirik ayirici tanida geri
planda distntlebilmekte ve ortopedi konstltasyonu gecikerek
istenebilmektedir. Spina bifidali bir cocuk igin uzun kemik akut
osteomiyelit 8n tanisi ile konsultasyon istendiginde, patolojik kirik
akla gelmeli ve aranmalidir (16). Kronik idrar yolu enfeksiyonuna
bagli sedimantasyon yuksekligi ve kirk hematomuna bagl ates
varligi yaniltici olmamalidir (17).

Trinh ve ark. (6) 2 yas Uzeri spina bifidali 146 cocugu inceledigi
kohort galismasinda bagimsiz ambule olamayan hastalarda kirik
riskini ambule olabilenlere oranla 9,6 kat daha yuksek olarak
bildirmistir. Calismamizda kiriklarin %54,2'si bagimsiz ambule
olamayan cocuklarda gorilmustir. Kiriklar lezyonun seviyesine
gore ayrildiklarinda torakal lezyonlari olan hastalardaki
kiriklar tim  kiriklarin %64,5'ini olusturmaktaydi. Benzer bir
sekilde, Dosa ve ark. (5) 221 spina bifidali hastayi inceledikleri
calismalarinda sadece lezyon seviyesinin kirik gelisimi ile iliskili
oldugunu bulmuslardir. Aliatakis ve ark. (11) ayni zamanda
daha erken vertikalize edilmis olmanin kirik gelisimi agisindan
koruyucu olmadigini  gdstermisken, biz de c¢alismamizda
fizik tedaviye erken baslamis olmanin kirk gelisimi agisindan
koruyucu olduguna ait bir bulgu bulamadik. Bu bulgular
1siginda ambulasyonun “kalitesi” kirik gelisimi agisindan etkili
iken, ambulasyonun siresinin benzer bir etkiye sahip olmadigi
sonucunun ¢ikarilabilecegini  dustndik. Calismamizda ayni
zamanda santi ve inkontinansi olan hastalarda da kirk daha
fazlaydi. Bu bulgular lezyonun daha ytksek seviyeli olmasi ile
paralel olarak degerlendirildi.

Hastalarimizda ilk kirik gérilme yasi 5,3+3,6 yil olarak belirlendi
ve ilk kingin erken gorilmesi ile tekrarlayan kirik gelisimi arasinda
anlamli iliski bulunmadi. Aliatakis ve ark. (11) 210 hastay
taradiklari calismalarinda kirik icin bilinen risk faktorlerini yas
gruplarina gére degerlendirmislerdi. Bahsedilen calismada ilk kirik
gorilme yasi ile ilgili bimodal bir dagilim gorilmus, ilk kingi 6 yas
Oncesi gorllen hastalarda ilerleyen dénemde tekrarlayan kirik
goriilme sikligr daha fazla olarak bildiriimisti. Serimizde taranan
hasta sayisi daha fazla olsa dahi kirik gelisen hasta sayisinin daha
az olmasindan dolayr iki calismayi bu acidan karsilastirmayi uygun
gormedik. Dosa ve ark. (5) tim yas gruplarini inceleyerek ilk kirik
yasl ortalamasini 11 olarak bulmuslar ve addlesan dénemde
kirik sikhgini cocukluk cagindan daha fazla olarak bildirmislerdi;
ayni sekilde eriskin yas grubu hastalar calisma grubumuzda
olmadigindan bu sekilde bir karsilastirma yapmak icin elimizde
yeterli veri yoktu (5).
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Minér travma ve spontan gelisen kiriklar literatlrle uyumlu
sekilde calisma grubumuzda da daha fazlaydi. Bu hasta
grubunda, transport veya eklem manipulasyonu esnasinda kirik
gelisme riski akilda tutulmali ve bu hususta daha fazla dikkatli
olunmasi gerektigi gercedi gézden kacirilmamalidir. Ayni sekilde
immobilizasyon sonrasi kirik riski arttigindan, kirik-algrkirik-alci
zincirini kirmak igin konservatif tedavide algi stresi 4 haftadan
uzun tutulmamaya gayret edilmelidir (12). Mumkunse kirik veya
cerrahi sonrasi yapilan algl icinde de cocuk vertikalize edilerek
kemik kalitesinde daha da kotilesmenin 6niine gegilmelidir (16).
Parsch (12), 1.400 cocugun tarandigi, 173 kingin incelendigi
calismasinda algi immobilzasyonu gerektiren cerrahiler sonrasi
kirk  olusumunun  belirgin  olarak —arttigini  bildirmislerdir.
Serimizdeki hastalarin da tedavileri siklikla konservatif sekilde
yaplimisken, ortalama immobilizasyon stremizin 6nerilenden
daha uzun (2,2 ay) olmasi, muhtemelen klinik ici kararlastiriimis
bir algoritmanin olmamasi ve kirik takiplerinin farkli ekipler
tarafindan yapiimasindan kaynaklanabilir. Distal femur ve distal
tibia literatlirde en yulksek oranda kirk gortldigu bildirilen
kemik lokalizasyonlariyken ¢alismamizda da benzer sekilde distal
femurda daha sik kirikla karsilastik (4,11,16).

Kemik kalitesinin monitérize edilmesi, genel olak kabul edilmis
olsa dahi rutin kemik mineral dansitometresi [cift enerjili
X-1sini absorbsiyometri (DEXA)] cekiminin yapiimasi &nerilmez.
Kontraktirler ve énceki operasyonlara ait implantlar nedeni ile
DEXA takibinin her hastada yapilmasi mimkin olamayabilir.
Retrospektif olarak hasta dosyalari incelendiginde biz de tim
hastalarin DEXA sonuglarina ulasamadik. Bundan dolayr kirigi
olan ve olmayan hastalar arasi DEXA sonucu ile kirk arasinda
bir iliskiyi kendi serimizde degerlendirmek muimkin olmadi.
Szalay ve Cheema (18), Spina bifidall hastalarda rutin DEXA
yerine lateral distal femur taramasi ile kemik yogunlugu takibi
yapllmasini dnermekteydi.

Calismanin Kisithliklari

Calismamizda retrospektif olarak hasta dosyalari incelendiginden
dolayr benzer calismalar gibi biz de tim hastalarin DEXA
sonuglarina ulasamadik. Bundan dolayr kingr olan ve olmayan
hastalarin DEXA sonuglari ile kirik iliskisini kendi serimizde
degerlendiremedik. Takipli hastalarin tim kiriklarda merkezimize
basvurmamis olmasi ve spina bifida hastalarindaki duyu kaybi
nedeniyle bu hastalardaki tim kiriklarin saptanamasi da
calismamizin bir diger kisithhigidir.

Sonug¢

Spina bifidali cocuklarda kirik gelisimi icin pek ¢ok risk faktorl
bulunmakta olup dlstk ambulasyon kapasitesi ve duyu defisiti
nedeniyle kiriklar kolaylikla g6zden kagabilmektedir. D vitamini
degerleri de dustk olan spina bifidali cocuklarin kemik kalitesi
ve kirik gelisimi agisindan yakin takibi ve gerektiginde medikal
tedavi destegi Onerilmektedir.
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Morphology of Proximal Cortical Epiphysis Bone of Ovariectomized
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Ovariektomize Rattus Norvegicus’un Proksimal Kortikal Epifiz Kemiginin Morfolojisi
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Abstract

Objective: Osteoporosis could affect anyone, both men and women and young and old. This study aimed to analyse the morphology of
ovariectomy (OVX) to the proximal cortical epiphysis bone using scanning electron microscope (SEM) and transmission electron microscope
(TEM) on ovariectomised rat models.

Materials and Methods: The analysed bones were the cortical femur bones taken from ovariectomised female Rattus norvegicus.
Characterisation was performed from the third week of OVX and continued at the fifth, seventh and ninth weeks. The analysis was focused
on two levels of structure, including the microstructure level with a magnification of 100 um, which was obtained from SEM images to
analyse the shape and intensity of the bone cavity, and the nanostructure level with a magnification of 50 nm, which was obtained from
TEM images to analyse the bone apatite crystals.

Results: At the microstructure level, the cavity that appeared in 9-week-old ovariectomised rats was found to increase by 68.9% compared
to that of the control group (non-OVX). In addition, at the nanostructure level, the plate, tablet and overlapping apatite crystals were present
in both the non-OVX and OVX rats. However, a tendency of the tablet size of apatite crystals to decline was observed in the ovariectomised
rats group.

Conclusion: White female Rattus norvegicus showed osteoporosis conditions based on the morphology and percentage of cavities at 9
weeks of OVX. In addition, OVX lowered the size of apatite crystals.

Keywords: Osteoporosis, ovariectomy, morphology of bone, bone cavity, bone apatite crystals

Amag: Osteoporoz tim yaslardaki kadin ve erkek bireyleri etkileyebilir. Bu ¢alismanin amaci ovariektomi (OVX) proksimal kortikal epifiz
kemiginin morfolojisini, ovariektomize edilmis sican modellerinde taramali elektron mikroskobu (SEM) ve transmisyon elektron mikroskobu
(TEM) kullanarak analiz etmektir.

Gereg ve Yontem: Analiz edilen kemikler ovariektomize Rattus norvegicus disi sicanlardan alinan kortikal femur kemikleriydi. OVX'in besindi,
yedinci ve dokuzuncu haftada devam etmesinden bu yana Uclincl haftadan itibaren karakterizasyon yapildi. Analiz, TEM yapisindan elde
edilen kemik gukurunun ve nanoyapi seviyesinin seklini ve yogunlugunu analiz etmek icin SEM géruntilerinden elde edilen 100 pym blylitmeli
mikroyap! seviyesi olan iki yapi seviyesine odaklaniyordu - TEM gdriintilerinden elde edilen 50 nm’lik bir blyltme ile nanoyapi seviyesinin
analiz edilmesi - kemik analizi apatit kristalleri.

Bulgular: Mikroyapi diizeyinde, OVX'ten bu yana 9 haftalik sicanlarda ortaya ¢ikan boslugun kontrol grubuna (OVX olmayan) kiyasla %68,9
arttigi tespit edildi. Nanoyapi diizeyinde, plaka, tablet ve ortlisen apatit kristallerinin hem OVX olmayan hem de OVX sicanlarinda mevcut
oldugu anlasiimaktadir. Bununla birlikte, ovariektomize edilmis sicanlar grubunda, apatit kristallerinin tablet boyutunun disme egilimi vardi.
Sonug: Rattus norvegicus beyaz sicanlarinin disileri OVX'ten bu yana 9. haftada morfolojiye ve oyuklarin ylzdesine dayanan osteoporoz
kosullari gdstermistir. OVX ayrica apatit kristallerinin boyutunu da distrdi.

Anahtar kelimeler: Osteoporoz, overiektomi, kemik morfolojisi, kemik boslugu, kemik apatit kristalleri
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Introduction

The process of bone regeneration is influenced by many
hormones, including the estrogen hormone (1,2). Changes in
hormone levels can affect of bone density (3). In women, the
estrogen hormone is needed to maintain bone health (4). After
menopause, the estrogen levels in the body decrease which also
results in a dramatic decrease in bone density (5). In women who
are still fertile there can be also a decrease in estrogen levels, one
of the contributing factors is the ovary removal [ovariectomy
(OVX)] (6). Therefore, the interference with estrogen-producing
organs can be at risk for osteoporosis, because estrogen helps
to absorb calcium into the bone, so that bone density decreases
and this condition causes bones to become porous and prone
to cracking (7-10).

Osteoporosis can occur to everyone, but some people are more
at risk and experience this condition more quickly than others.
Osteoporosis is generally only known after a fracture is founded
in the bone, after a person has experienced a mild fall (11-13).
Fractures usually occur in the spine (14), wrist (15) or groin (16).
People with osteoporosis rarely know early that they suffer
from osteoporosis, because there are no special characteristics.
Usually the people are aware when the osteoporosis at an
advanced stage.

Hierarchically, bones were divided into five levels, namely
nanostructures (ranging from few nanometers to several
hundred nanometers), sub-microstructural level (spanning 1
to a few microns), microstructural level (tenths to hundreds
microns), mesostructural level (several hundred microns
to several millimeters), and macrostructural level (several
millimeters to several centimeters, depending on the species)
(17,18). Bone quality can be investigated visually based on its
shape and structure using scanning electron microscope (SEM)
and transmission electron microscope (TEM) observations. SEM
is used to analyze the surface of the bone at the microstructure
level, while TEM is used to analyze the crystal structure in the
bone at the nanostructure level (19,20). There has been no
advanced study about ovariectomized rats in certain times in
their micro and nano structure levels. In this study, SEM and TEM
were employed to analyze the morphology of the femur from
ovariectomized rats.

Most previous studies have reported a result of characterization
with SEM or TEM for normal bone and osteoporosis (21,22).
In a microstructure level, osteoporosis has more cavities than
normal bones. However, there were no studies that show the
number of cavities that were owned by each normal bone
and osteoporosis bone. Likewise on the nanostructure level,
osteoporosis rats have a smaller apatite crystal size compared
to normal rats, but no one has mentioned how fast the crystal
size decreases. Futhermore, we aimed to determine the
cavity intensity and crystal size of apatite from rats that were
ovariectomized every two weeks until the ninth week since
OVX.

Materials and Methods

Sample Preparation

Proximal cortical epiphysis bone material was extracted from a
femur of female Sprague-Dawley rats (Rattus norvegicus species)
at 12 weeks of age and (235.0£5.2) g of weight. Samples were
collected at National Agency of Drug and Food Control. The
rats were fed with a control diet (AIN 93G), water, and fed ad
libitum. The animals were divided into two groups: unoperated
basal control rats (non-OVX rats) and ovariectomized rats (OVX
rats). The non-OVX rats were sacrificed at 12 weeks of age,
and their femur bones were dissected, which will be hereafter
designated as control femur (FC). The rats ovariectomized at 12
weeks of age were sacrificed at 3 (FO3), 5 (FO5), 7 (FO7) and 9
(FO9) weeks after OVX and the femur bodies were harvested.
Animal maintenance and OVX were carried out at the
Laboratory of Experimental Surgery, Division of Surgery
and Radiology, Department of Animal Husbandry, Faculty
of Veterinary Medicine, Bogor Agricultural University. Bone
sample preparation and morphological characterization were
carried out at the SEM and TEM Laboratory University of
Indonesia.

Characterization

Bone microstructure and nanostructure can be identified based
on the analysis of images from SEM and TEM respectively.
One indicator of osteoporosis is enlargement of the cavities in
the bone which results in bone loss. The femur bone was the
proximal cortical epiphyseal part. This part is one of the parts that
are often found in fractures of bones that have osteoporosis.
SEM images were processed using the Image) application
and the data were presented in the form of histograms and
percentage of cavity intensity. TEM characterization was carried
out to analyze the crystal structure of the bone and measured
apatite crystal size.

Statistical Analysis

Numerical data were presented as the mean and standard
deviation. The data were presented as the number and
percentage. An unpaired two sample ttest was used to
analyze the statistical significance of crystal size in normal and
ovariectomized rats. Statistical significance was set at p<0.05.

Results

Microstructure

The SEM image of the control group (Figure 1a) shows that the
surface was still flat and compact. In the group of rats which
were ovariectomized starting from FO3 (Figure 1b), it is clear
that the appearance of fine fibers and more holes, almost evenly
on all the bone. The fibers in the FO5 (Figure 1c) group were
rougher and the holes were deeper. In the FO7 (Figure 1d) and
FO9 (Figure 1e) groups they are appeared to be mixed of flat and
fibrous texture and visible holes unite, so that the hole becomes
wide and the surface becomes coarser. The rough and enlarged
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surface of the hole indicate the presence of minerals lost in the
bone. One of the minerals lost in the bone that is calcium (23).

Percentage of Cavity Intensity

In addition to visual observations of SEM images, pixel analysis
of SEM images were also carried out through histogram data
with the Image) application as shown in Figure 1f. Based on
that figure, the group of ovariectomized rats had histograms
which increasingly shifted more black areas. Areas that were
black or dark relate to cavities in the bone. In the control
group, the histogram was more dominant in the white area,
which means fewer cavities. The longer the time since OVX, the
lower the average intensity. The average value of intensity was
proportional to the white area.

f. Histogram of FC
Mean + SD: (225.8 + 32.7)

|
0 255

g. Histogram of FO3
Mean + SD: (207.3 + 46.3)

[ |
255

h. Histogram of FO5
Mean + SD: (193.2 + 45.3)

o
=3
>
>

i. Histogram of FO7
Mean = SD: (143.0 £ 43.9)

j- Histogram of FO9
Mean + SD: (97.1 + 45.3)

Figure 1. Electron microscopy and histogram of femur (1,000 times):
(a) non-ovariectomy (OVX) rats; (b) rats were sacrificed at 3 weeks
after OVX; (c) rats were sacrificed at 5 weeks after OVX; (d) rats
were sacrificed at 7 weeks after OVX; (e) rats were sacrificed at 9
weeks after OVX; (f) histogram for non-OVX rats; (g) histogram for
rats were sacrificed at 3 weeks after OVX; (h) histogram for rats
were sacrificed at 5 weeks after OVX; (h) histogram for rats were
sacrificed at 7 weeks after OVX; (j) histogram for rats were sacrificed
at 9 weeks after OVX.

FC: Non-ovariectomy rats, FO3-FO9: Rats were sacrificed at 3-9 weeks after
ovariectomy, SD: Standard deviation

The average cavity intensity from the histogram data of the SEM
image of the femur bone is shown in Table 1. From that table,
the average intensity for the control group/FC (225.8+32.7) pixel
and for the FO9 group (97.1+45.3) pixel, with the percentage of
cavity intensity respectively at 14.5% and 46.6%. Based on the
percentage of cavity intensity, nine weeks after OVX, the cavity
in the femur bone increased by 68.9%. The cavity that appears
in FO9 group rats can lead bones to become brittle and easily
broken if the bones are exposed to a hard object (24).

Nanostructure

The results of TEM characterization are shown in Figure 2.
Based on the TEM images, the basic shapes in each image were
visible, which were crystal structures that resemble plate, tablet
(elongated oval) and overlapping apatite. The three forms are
shown in different signs in the figure. The arrow signs are for
plate-like parts, the dashed arrow signs are for apatites which
form tablets, and the circle-marked signs are for the overlapping
parts.

Apatite Crystal Size

Plate apatite crystals were scattered randomly, irregular shapes,
and bumpy edges. These forms are similar to the research that
was previously (25). Apatite crystals that resemble tablet form,
in the control group have a longer size (Figure 2a), and for
groups of ovariectomized rats there was a decrease in size both
length and width (Figure 2b-e). The overlapping parts of apatite
crystals were difficult to analyze, so the size of apatite crystals
only measured in the tablet shaped part. The results were shown
in Table 2.

The values listed in Table 2 show the average length and width
of the apatite crystal with the standard deviation. Based on
Table 2, the group of ovariectomized rats has a range of apatite
crystal lengths ranging from (43.0£7.4) nm to (56.2+4.0) nm.
This range of value was shorter than the length value of the
crystal size of the control group (57.6+2.3) nm. Independent
ttest of control (non-OVX) and OVX groups exhibited significant
differences in apatite crystal length (p<0.05). In a previous study,
obtained a crystal length in the form of tablets from normal rats
are (50.7£9.1) nm (26) and (63.9+23.5) nm (27). Some of the
factors that lead to differences in the results obtained include

Table 1. Percentage of cavity intensity from histogram

data of scanning electron microscope image (mean *
standard deviation)

Group :I'otal c_avity_ Favity_
intensity (pixel) intensity (%)
FC 225.8+32.7 14.5
FO3 207.3+46.3 22.3
FO5 193.2+45.3 23.5
FO7 143.0+43.9 30.7
FO9 97.1+45.3 46.6
FC: Non-ovariectomy rats, FO3-FO9: Rats were sacrificed at 3-9 weeks after
ovariectomy
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Figure 2. TEM image of rat femur (50 nm): (a) non- ovariectomy (OVX) rats; (b) rats were sacrificed at 3 weeks after OVX; (c) rats were sacrificed
at 5 weeks after OVX; (d) rats were sacrificed at 7 weeks after OVX; (e) rats were sacrificed at 9 weeks after OVX.
FC: Non-ovariectomy rats, FO3-FO9: Rats were sacrificed at 3-9 weeks after ovariectomy, SD: Standard deviation

Table 2. Apatite crystal size that is shaped like a tablet

(mean * standard deviation, n=10)

Crystal size (nm)
Group -

Length Width
FC 57.6£2.3 7.6+1.2
FO3 56.2+4.0 7.5+1.2
FO5 55.7+3.6 7.5£1.3
FO7 48.2+5.3 7.241.2
FO9 43.0+7.4 6.7£1.2

FC: Non-ovariectomy rats, FO3-FO9: Rats were sacrificed at 3-9 weeks after
ovariectomy

different technique and sample preparation methods, sample
grinding and sifting techniques, and light or dark quality in the
image.

When viewed from the size of the width, the average was
almost the same. The difference was not significant between
the control group and the OVX group of rats at p<0.05. In a
previous study, also obtained results that were not significantly
different for width measurements, both in normal bone apatite
crystals and osteoporosis bone (28-31). The low size of the
crystal, both its length and width, shows that in ovariectomized
rats a decrease in bone density. Low bone density is more fragile.
This condition is a feature of osteoporotic bone (32).

Discussion

SEM examination showed that OVX causes increased bone cavity
and based on TEM observations showed that apatite crystal size
decreased in rats which were ovariectomized. Healthy femur
bone (FC) had cavity intensity of 14.5%. Cavities in healthy
bones were needed to produce red blood cells. The research
conducted previously showed that healthy bone cavities were
12% and 18% (33,34). This value confirms that the femur bone
used as a control is a healthy bone standard. When the cavity
widens and gets bigger, the bones will break easily (35,36).
From the SEM images, it can be seen that starting 3 weeks
after OVX (cavity intensity 22.3%), the cavities appear deeper
than the SEM image of the control femur. This result supports
of a research conducted previously (37). Likewise, at the fifth
week (23.5%), the seventh (30.7%) to the ninth (46.6%), the
cavities widen. Estrogen deficiency caused an increase in cortical
vascular porosity and an increase in cortical vascular ductal
diameter in the proximal tibia of rats (38).

Similar with most previous studies, researchers observed a
morphology of bone with SEM and TEM (39). Maximum cavity
in the normal bone was 24-28% (40), so the results of the study
showed that the intensity of cavity was 46.6% in the ninth week
after the OVX has crossed the normal bone cavity threshold.
The TEM characterization results supported SEM results. Apatite
crystals in ovariectomized rats were smaller in size compared to
groups of rats which were non-OVX. For 9 weeks since OVX,
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the length and width of apatite crystals decreased by 25.3%
and 11.8% respectively. A decrease in crystal size indicates that
there is a decrease in ions in the bone. This support with a
previous study which reported that a decrease in apatite crystal
size is 68.2% (41). However, these results contradict from the
other research that osteoporosis rats had a larger crystal size. A
previous study obtained that porosity was proportional to the
crystal size (42). The difference of crystal size due to the diversity
of individuals used and the method of research conducted.

Study Limitations

The present study has several strengths and limitations. A
limitation is the qualitative data in the form of images that are
subjective. There are also important limitations in taking pictures
in the laboratory and adjusting the brightness level of the image.
SEM and TEM images provide only information on bone structure
and not on bone chemistry or its properties. Furthermore, they
only give two-dimensional information on a partial structure of
three-dimensional data are inferred. Further research is needed
to evaluate the level of overlapping and distinct chemical data
distribution pattern of apatite crystal.

Conclusion

In summary, SEM and TEM analyses of proximal cortical epiphysis
bone of Rattus norvegicus showed that 9 weeks since OVX, rats
were already in osteoporosis. This condition was characterized
by the percentage of cavity intensity of 68.9% which exceeds the
maximum limit of cavity intensity in normal bone. This condition
was supported by a decrease in the size of the apatite crystal
length by 25.4% and its width reduced by 11.8%.
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Abstract

Objective: Osteoporosis is the most prevalent metabolic bone disease, and women are the most important group at risk. The present study
was conducted to determine the effect of training through the Telegram social network on the osteoporosis-preventive behaviour (OPB) of
women.

Materials and Methods: This educational intervention study had a pre- and post-test design with a randomised control group. It was
conducted on 60 women who referred to the health centres in Yazd suburbs. The women were randomly selected and assigned to the
intervention and control groups. After filling out the questionnaires, the training messages package was sent to the intervention group via
the Telegram group. One month later, the questionnaires were completed again, and the data were analysed using SPSS 18.0 and a paired
and independent t-test.

Results: The mean age of the participants was 30.20+5.34 years. The paired t-test was used to compare the mean scores of OPB in both
groups before and after the training. The results showed that the difference in the mean scores in the intervention group (p=0.00) was
significant compared with the control group, which was insignificant (p=0.054). Independent t-test results revealed that the mean behaviour
score after training in the intervention group was higher than in the control group (p=0.00) and daily exercise behaviour had the highest
mean increase.

Conclusion: Training through the virtual space of Telegram concerning osteoporosis is effective in preventing osteoporosis, and a daily
exercise behavioural regimen has the highest increase compared with other preventive behaviours.

Keywords: Osteoporosis, preventive behaviour, training, Telegram

Amag: Osteoporoz en sik gorilen metabolik kemik hastaligidir ve kadinlar risk altindaki en énemli gruptur. Bu calisma, Telegram sosyal agi
araciligiyla yapilan egitimin osteoporoz onleyici davranis (OPB) kadinlarin tGzerindeki etkisini belirlemek icin yapildi.

Gerecg ve Yontem: Yazd banliyolerinde saglik merkezlerine basvuran 60 kadin tzerinde randomize kontrol grubu 6n test ve son test tlrline
ait bu egitimsel midahale galismasi yapiimistir. Kadinlar rastgele secilmis ve miidahale ve kontrol gruplarina atanmistir. Anketleri doldurduktan
sonra, egitim mesajlari paketi Telegram grubu tzerinden midahale grubuna gdnderildi. Bir ay sonra, anketler tekrar dolduruldu ve veriler SPSS
18.0 ve eslestiriimis ve bagimsiz t-testi kullanilarak analiz edildi.

Bulgular: Katilimcilarin yas ortalamasi 30,20+5,34 idi. Egitim Oncesi ve sonrasi her iki grupta da OPB puan ortalamalarini karsilastirmak icin
eslestirilmis t-test kullanildi. Sonuglar, midahale grubundaki ortalama puanlardaki farkin (p=0,00) kontrol grubuna gére anlamli olmadigini
(p=0,054) gostermistir. Bagimsiz t-testi sonuglar, midahale grubundaki antrenman sonrasi ortalama davranis puaninin kontrol grubundan
(p=0,00) daha yiksek oldugunu ve glnlik egzersiz davranisinin en yiksek ortalama artis gésterdigini ortaya koydu.

Sonug: Osteoporoz ile ilgili sanal Telegram alani tzerinden egitim almak, osteoporozun 6nlenmesinde etkilidir ve ginlik egzersiz davranis
aliskanligi diger koruyucu davraniglara gre en yuksek artisa sahiptir.

Anahtar kelimeler: Osteoporoz, énleyici davranis, editim, Telegram

Address for Correspondence/Yazisma Adresi: Fatemeh Heidari MD, Gerash University of Medical Science, Faculty of Nursing, Gerash, Iran
Phone: +0989172258580 E-mail: heidari.f20@gmail.com ORCID ID: orcid.org/0000-0001-8880-1467
Received/Gelis Tarihi: 09.09.2019 Accepted/Kabul Tarihi: 17.11.2020

©Copyright 2020 by the Turkish Osteoporosis Society / Turkish Journal of Osteoporosis published by Galenos Publishing House.


https://orcid.org/0000-0002-5946-0955
https://orcid.org/0000-0002-8698-4367
https://orcid.org/0000-0002-4891-3138
https://orcid.org/0000-0001-8880-1467

17 Karimiankakolaki et al.
Training Osteoporosis-preventive Behavior of Women

Turk J Osteoporos
2020;26:1759

Introduction

Osteoporosis is the most prevalent metabolic bone disease.
Today, it is known as a public health problem, whose importance
increases with increase in the average age of the community,
especially women (1). The World Health Organization (WHO)
has considered it the fourth main human enemy and the most
important reason for bone fracture in the world (2). According
to statistics, the prevalence of osteoporosis in the thigh and
spine of Iranian women is 18.9% (3). The Endocrinology and
Metabolism Research Center of Tehran University of Medical
Sciences has reported that 70% of women and 50% of men
over 50 in Iran suffer from osteoporosis (4).

Gender (women 2 times more than men), skeletal size, race,
inappropriate nutrition, consumption of substances such as
cigarettes, caffeine, alcohol, and so on, decreased intake
of calcdium and vitamin D, low estrogen levels, premature
menopause (before 49 years of age), and lack of physical mobility
are the main risk factors for this disease. Moreover, family
history of bone fractures, history of using corticosteroids for
more than 6 months, hereditary diseases, Cushing’s syndrome,
hyperthyroidism and mal-absorption syndrome are the secondary
causes of osteoporosis. Hence, having a healthy lifestyle, proper
nutrition, enough calcium intake and exercise during the growth
period are of particular importance in preventing osteoporosis in
order ages, especially in women (5-7).

Osteoporosis is the silent epidemic of the present age, which
usually has no symptoms, showing itself with bone fractures for
the first time in case of lack of prevention and treatment (7).
Primary prevention is usually for people under 50 and those who
have still not been affected by osteoporosis. Since the greatest
bone mass is formed in adolescents and young adults, prevention
of this disease during this period is much more effective (8).
Many investigations have introduced lifestyle changes, such
as adequate intake of calcium and vitamin D, regular physical
activity, exposure to sunlight, and avoidance of bad habits like
use of cigarettes and hookahs, and following harsh weight loss
diets effective in preventing osteoporosis (9-13).

A common cause of non-acceptance of osteoporosis-preventive
behaviour (OPB) is the false belief that osteoporosis is not a
serious disease (14). Babamohammadi et al. (15) examined the
effect of training based on the health belief model (HBM) in
empowering the volunteers to prevent osteoporosis through
booklet education, and found if effective. Niazi et al. (16)
tried a health-training program based on HBM in preventing
osteoporosis by lecture methods. Edmonds et al. (17) (2012)
conducted a study entitled “Knowledge and attitudes towards
osteoporosis and calcium intake in students: based on the
HBM". Hassan Al Seraty and Mohamed Ali (1) (2014) studied the
effect of HBM-based intervention on prevention of osteoporosis
among Saudi female students.

There is a huge burden of evidence showing that using
information technology (IT) increases the efficiency of the
learning process. Among the most important achievements

of IT are the increase of learning quality of the learners,
the ease of access to a large amount of information, fast
and timely access to information at a very short time, and
reduction in some educational costs (18). Although several
studies have examined the advantages of e-learning compared
with traditional education (19-21), to our knowledge, there
are no studies concerning the usefulness of training through
the Telegram social network in prevention of osteoporosis in
Iran so far. The attractiveness of these training methods and
higher tendency of women to join to and spend time in virtual
networks encouraged us to make a change in the type of
training and use the Telegram social network to send training
messages on prevention of osteoporosis in order to determine
the effect of training through this network on women’s OPBs.

Materials and Methods
The Study Sample

This study was training intervention along pre-test - post-test with
a randomized control group. According to a similar study by Khani
Jeihouni et al. (6) to determine the sample size, confidence level
of 0.95 (z (1— %)=1.94), test power of 80% (z (1—[3’)=0.84),
and the standard deviation of self-efficacy score S=2, and d=1.6,
the sample size of each group in the present study was estimated
to be 27 subjects. Considering a total loss coefficient of 10%, we
included 30 people for each group, so overall, 60 people were
included in the study. Cluster sampling was used for sampling,
where two areas were randomly selected from the suburbs of
Yazd city, and one health center was randomly selected from
each region. Then, from among the clients of each health center,
some were randomly assigned to participate in the study, who
were randomly divided into the two groups of intervention and
control based on the random numbers table.

Measures

The data were collected using a part of the questionnaire
designed by Baghiani Moghadam et al. (22) including
demographic questions, and OPBs (10 questions with Likert
scale). This questionnaire was validated in Baghiani Moghadam
et al. (22) study, by experts and health professionals for
confirmation of the reliability, and its internal reliability was
confirmed by calculating the Cronbach’s alpha coefficient
(behavior a=0.75).

The Study Design

At first, an introduction session was held for all volunteers
concerning the purpose of the study and the method
of implementation of the project. After completing the
questionnaires, training messages for promoting lifestyle of
OPBs were sent to the participants in the intervention group
through the Telegram social network, with the control group
receiving no training. One month after the intervention, the
participants in both groups completed the questionnaires again.
At the end of the project, the training materials were provided
to the control group too.
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Educational Content

The educational content included an introduction to osteoporosis,
its predisposing factors, the prevalence and age of conflict with
this disease, and the recommendations for OPB lifestyle with
appropriate images. The preventive recommendations provided
by WHO include diet, vitamin D supplementation, physical
activity, exposure to sunlight, and smoking avoidance, which
were presented along with some pictures about complications
of osteoporosis. The training material was sent in 40 messages
via Telegram. The messages were images and documents.

Statistical Analysis

After collecting the questionnaires, the data were analyzed
using SPSS 18.0, frequency distribution tables, and paired and
independent t-tests.

Ethical Approval

The Institutional Review Board at Shahid Sadoughi University
of Medical Sciences approved the study (Ethical no: IR.SSU.
REC.1395.111). The study participants were informed of the
importance, purposes, and methods of the study. They were
informed that participation in the study was voluntary and that
they could refuse to participate or withdraw from the study at
any time without being penalized or losing any benefits. The
participants were reassured of confidentiality and signed the
informed consent form.

Results

The mean age of women participating in the study was
30.20+5.34 years. The majority of the subjects (65%) had
bachelors or higher degrees. The majority of them (56.7%)
were employed and the rest were housewives. Most of the
subjects (50%) had 1-2 deliveries. In terms of living conditions,
54 subjects (90%) had moderate status.

The results of paired ttest to compare the mean scores of
OPB in the intervention and control groups before and after
training showed that the difference in the mean OPB score in
the intervention group (p=0.00) was significant but insignificant
in the control group (p=0.054). The independent t-test results
revealed that the difference between the mean score of OPB
before training was not significant between the two groups
(p=0.77), but after training, it was significant between the two
groups (p=0.00) (Table 1).

Based on the distribution frequency and paired t-test results,
the mean of OPBs including weight loss behavior, daily intake of
dairy products, replacement of beverages with juice and doogh
(a savory yogurt-based beverage), consumption of proper
levels of fruits and vegetables, intake of calcium and vitamin D
supplements, daily exercise for half an hour (three days a week),
exposure to sunlight, and not smoking showed no significant
changes in the intervention group before and after training
(p<0.05), while daily exercise had the greatest increase. Refusing
to consume carbonated soft drinks and consuming fish and
marine food did not change significantly (p>0.05). The details of
other follow-up behaviors are given in Table 2.

Discussion

As women are the most vulnerable group against osteoporosis,
the purpose of this study was to specify the effect of training
through the Telegram social network on OPBs in women.

The results showed that OPB mean scores among women
before training did not have significant differences between the
two groups. After OPB training, it increased in the intervention
group significantly as compared to the control group. Consistent
with these results, a study by Khani Jeihooni et al. (6) regarding
the effect of OPB program showed that the mean scores
of OPB in the intervention group increased compared to the
control group. In this regard, Hassan Al Seraty and Mohamed
Ali (1) examined the effect of training on the osteoporosis
prevention and showed that the training program based on
HBM had a meaningful role in improving awareness and OPBs
and promoting health beliefs in the participants. Ghaffari et
al. (23) reported that training program based on HBM was
effective in promoting nutritional behaviors and OPBs. The study
by Edmonds et al. (17) revealed that the training program on
osteoporosis increased the awareness about risk factors and
OPBs and reduced risky behaviors. Accordingly, one can state
that training and information on osteoporosis can be effective
in promoting OPBs.

The results concerning the details of preventive behaviors
showed that daily exercise behavior ranged from 15 to
30, and three days a week had the highest average. In line
with these results, Khani Jeihooni et al. (6) suggested that
women'’s education on osteoporosis is effective on improving
their walking and diet. Consistent with this, Hassan Al Seraty
and Mohamed Ali (1) found that training on prevention of

Table 1. The results of independent t-test and paired t-test for comparing the mean score of osteoporosis-preventive

behaviour before end after training

Intervention Control Inter-group
Group .
OPB - - . - comparison

eanl Sall (independent t-test)

Before training 35.46 5.45 35.90 6.40 0.771
After training 39.33 4.15 35.10 6.21 0.0005*
Intra-group comparison (paired t-test) 0.000* 0.054 -
*Significance level less than 0.05, SD: Standard deviation, OPB: Osteoporosis-preventive behaviour
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Table 2. The results of frequency of distribution of osteoporosis-preventive behaviour questions before and after training

in the intervention group

OPB questions Mean 5D
Before training | After training p

1. Reduction in overweight 3.70+£1.02 4.14+0.60 0.020*
2. Daily intake of 2-3 units of dairy products 3.93+0.90 4.07+0.87 0.031*
3. Refusing to drink carbonated drinks 4.20+0.76 4.22+0.75 0.574
4. Replacing soft drinks with juice and doogh (a savory yogurt-based beverage) | 3.86+0.93 4.37+0.62 0.008*
5. Consumption of proper levels of fruits and vegetables 3.80+0.88 4.03+0.51 0.090*
6. Consumption of fish and marine food 3.23+0.97 3.55+0.84 0.161
7. Taking calcium and vitamin D supplements 3.26+1.20 3.77+0.93 0.016*
8. Daily exercise for half an hour three days a week 2.66+1.06 3.33+0.87 0.007*
9. Exposure to sunlight 15-30 minutes per day 2.66+1.04 3.18+0.96 0.003*
10. No smoking and avoidance of secondhand smoke 4.30+1.29 4.62+0.79 0.036*
*Significance level less than 0.05, OPB: Osteoporosis-preventive behaviour, SD: Standard deviation

osteoporosis was an effective in increasing the participants’ Conclusion

exercise and calcium intake behaviors. According to the study
by Solimanian et al. (24), in designing interventions based on
HBM to increase physical activity to prevent osteoporosis, in
addition to modifying health beliefs, individual goals should
also be considered too.

Our results showed that consumption of carbonated
beverages and non-consumption of fish and marine food had
no significant changes in the participant after the intervention.
The study of Mahdavi et al. (25) indicated that considering
cultural-social variables could improve the preventive nutritional
measures of osteoporosis. The important point about this
is that the misconception of using carbonated beverages
by Iranian people with their food cannot be changed by
education alone and needs acculturation. On the other hand,
non-consumption of fish implies the necessity of making
policies to empower people to buy fish and marine food and
change their food basket.

Implementing a training program concerning OPB is essential
for family members, especially for the breadwinner. However,
training through cyberspace has managed to make significant
changes, and several studies have examined the benefits of
e-learning compared to traditional training (19-21). Nonetheless,
there is now a dire need to consider educational programs for
proper culture making through mass media. It is important that
the future studies should take into account effective cultural and
social factors in this regard.

Study Limitations

Despite interesting findings of this survey, it also has limitations
such as the use of self-report questionnaires and the participation
of only women in this study which may make the results not
generalizable to another community.

The present research showed training through the Telegram
social network concerning osteoporosis can be effective in
increasing OPBs among the participants. The results further
indicated that daily exercise behavior showed the highest
increase compared to OPBs; however, consuming carbonated
beverages and lack of consumption of fish and marine food
were among the behaviors that did not change significantly,
requiring culture making through mass media and change in
socio-political factors in the society.

Acknowledgements: The authors would like to express their
thanks and appreciation to the respected President of Health
Faculty of the University, personnel of Yazd Health Centers,
Islamic Azad University Shahrekord Branch and the women who
participated in the study.

Ethics

Ethics Committee Approval: The Institutional Review Board
at Shahid Sadoughi University of Medical Sciences approved the
study (Ethical code: IR.SSU.REC.1395.111).

Informed Consent: The participants were reassured of
confidentiality and signed the informed consent form.
Peer-review: Internally peer-reviewed.

Authorship Contributions

Surgical and Medical Practices: Z.K., Concept: Z.K., Design: EH.,
Data Collection or Processing: M.K., Analysis or Interpretation:
S.H.M., Literature Search: Z.K., Writing: FH., Z.K.

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

Financial Disclosure: This work was funded by School of
Health, Shahid Sadoughi University of Medical Sciences, Yazd,
Iran.



Turk J Osteoporos
2020;26:1759

Karimiankakolaki et al.
Training Osteoporosis-preventive Behavior of Women

179

References

1.

Hassan Al Seraty WH, Mohamed Ali WG. The impacts of health
belief model based intervention for osteoporosis prevention among
female students in Al Dawadmi Applied Medical Science, Shaqgraa
University, Saudi Arabia. J Biol Agric Health 2014;4:125-31.
Khorsandi M, Shamsi M, Jahani E The survey of practice about
prevention of osteoporosis based on health belief model
in pregnant women in Arak City. J Rafsanjan Univ Med Sci
2013;12:3546.

Farrokhseresht R, Solati M, Azizi M, Sarafraz H. Bone mineral
density evaluation of post menopausal women who referred to
Shahid Mohammadi hospital BMD center. Hormozgan Med J
2014;7:515-20.

Ebadi Fard Azar E Solhi M, Zohoor A, Ali Hosseini M. The effect
of health belief model on promoting preventive behaviors of
osteoporosis among rural women of Malayer. J Qazvin Univ Med
Sci 2012;16:58-64.

Ben-Natan M, Heyman N, Israel B, Joshua M. Evaluation of
Osteoporosis Educational Program on Elders who Sustained an
Osteoporotic Fracture. Int J 2014,7:602.

Khani Jeihooni A, Hidarnia A, Kaveh MH, Hajizadeh E. The
effect of a prevention program based on health belief model on
osteoporosis. J Res Health Sci 2015;15:47-53.

Shojaezadeh D, Sadeghi R, Tarrahi M J, Asadi M, Lashgarara B.
Application of health belief model in prevention of osteoporosis
in volunteers of Khorramabad City Health Centers, Iran. Health
System Res 2012;5:183-92.

Naghashpour M, Shakerinejad G, Lourizadeh MR, Hajinajaf
S, Jarvandi F Nutrition education based on health belief model
improves dietary calcium intake among female students of junior
high schools. J Health Popul Nutr 2014;32:420-9.

Ghaffari M, Niazi S, Ramezankhani A, and Soori H. Knowledge
of Female Students of Kalaleh city about Osteoporosis, calcium
intake and physical activity: An Unacceptable Status. Iran J Nutr
Sci Food Technol 2013;7:319-27.

. Kelley G, Kelley K. Exercise and bone mineral density at the femoral

neck in postmenopausal women:A meta-analysis of controlled
clinical trials with individual patient data. Am J Obstet Gynecol
2006;194:760-7.

. Sarah L, Morgan M. Calcium and vitamin D in osteoporosis.

Rheum Dis Clin North Am 2001;27:101-30.

. Borer K. Physical activity in the prevention and amelioration of

osteoporosis in women : interaction of mechanical, hormonal and
dietary factors. Sports Med 2005;35:779-830.

. Lesan S, Mirheydari Z, Sotoudeh G, Khajeh Nasiri F Koohdani F

Osteoporosis Related Food Habits and Behaviors: a Cross-Sectional
Study among Female Teachers. Hayat 2011;16:86-94.

20.

21.

22.

23.

24.

25.

. Ghafari M, Nasirzadeh M, Aligol M, Davoodi F, Nejatifar M, Kabiri

S. Determinants of physical activity for prevention of osteoporosis
among female students of Shahid Beheshti University of Medical
Sciences: Application of health belief model. Pajoohandeh J
2014;19:244-50.

. Babamohammadi H, Asgari Majdabadi H, Kahooei M. Application

of health belief model in prevention of osteoporosis in volunteers.
Daneshvar Med 2005;13:11-8.

. Niazi S, Ghafari M, Noori A, Khodadoost M. Impacts of a health

belief model-based education program about osteoporosis
prevention on junior high school students’physical activity, Kalaleh,
Iran, 2012. Jorjani Biomed J 2013;1:1-9.

. Edmonds E, Turner LW, Usdan SL. Osteoporosis knowledge,

beliefs, and calcium intake of college students: utilization of the
health belief model. Open J Prev Med 2012;2:27-34.

. Mehrdad N, Yaghoobi N, Aalaa M, Zolfaghari M. Evaluation

of perceived satisfaction, usefulness and efficiency of virtual
workshops from the perspective of faculty members and
postgraduate students of Tehran University of Medical Sciences. J
Med Educ Dev 2015;8:125-36.

. Heber E, Ebert D D, Lehr D, Nobis S, Berking M, Riper H. Efficacy and

cost-effectiveness of a web-based and mobile stress-management
intervention for employees: design of a randomized controlled
trial. BMC Public Health 2013;13:655.

Lim T, Fadzil M, and Mansor N. Mobile learning via SMS at Open
University Malaysia: Equitable, effective, and sustainable. IRRODL
2011;12:122-37.

Rezai Rad M,Mohammadi Atargaleh R. Assessing the role of
applying e-learning in the training and learning process from faculty
members’ Point of View at Payam Noor University, Mazandaran.
MEDIA 2012;3:1-2.

Baghiani Moghadam M, Khabiri F, Morovati Sharifabad M,
Dehghan A, Falahzadeh H. Determination of social variables
affected the health belief model in adopting preventive behaviors
of osteoporosis. Tolooe Behdasht 2016;15:45-57.

Ghaffari M, Tavassoli E, Esmaillzadeh A, Hassanzadeh A. Effect of
health belief model based intervention on promoting nutritional
behaviors about osteoporosis prevention among students of
female middle schools in Isfahan, Iran. J Edu Health Promot
2012;1:14.

Solimanian A, Niknami S, Hajizadeh |, Shojaeezadeh D, Tavousi
M. Predictors of physical activity to prevent osteoporosis based
on extended health belief model. Payesh (Health Monitor)
2014;13:313-20.

Mahdavi S, Karimzadeh Shirazi K, Malekzadeh J, Fararooei M.
Preventing of osteoporosis: applying the health belief model. Adv
Nurs Midwifery 2015;24:8530.



180 Orijinal Arastirma / Original Investigation

DOI: 10.4274/tod.galenos.2020.57625
Turk J Osteoporos 2020;26:180-5

Sekonder Osteoporoz Nedenleri ve Kirik lliskisinin Literatiir ile
Gozden Gecirilmesi
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Amagc: Osteoporoz (OP), kirik riskinde artis yapan, primer ya da sekonder nedenlerle ortaya cikabilen, diistik kemik kutlesi ile karakterize bir
iskelet hastaligidir. Bu calismanin amaci, klinigimize basvuran hastalarin ne siklikta ve hangi nedenlerle sekonder OP tanisi aldidini ve bunun
kirikla iliskisini incelemektir.

Gerec ve Yontem: Poliklinigimize gelerek OP tanisi alan hastalarin dosyalari retrospektif olarak incelendi. Sekonder OP tanisi alan hastalarin
demografik verileri (yas, cinsiyet), ek hastaliklari, kullandigi ilaglar ve kirik dykileri dosya bilgilerinden elde edildi.

Bulgular: OP tanisi alan 2.199 hasta dosyasl incelendi ve sekonder OP olan 341 hasta calismaya dahil edildi. Sekonder OP icin en sik 3 neden
malignite (%38,4), ilag kullanimi (%24,6) ve romatolojik hastaliklar (%17,3) idi. Doksan doért hastada kirik bulunurken, bu hastalarin yas
ortalamasi kingi olmayanlara gore istatistiksel olarak daha yutksekti (p=0,008). Ayrica kronik bébrek yetersizligi (KBY) (p=0,034) ve paratiroid
adenomu (p=0,031) olan hastalarda kirik orani olmayanlara gore istatistiksel olarak anlamli dlizeyde yUksekti.

Sonug: Osteoporoz tanili hastalarda sikliga gore sekonder OP nedenleri ve kirik oranlari belirlenmistir. Yas, KBY ve paratiroid adenomu ile kirik
oranlari iliskili bulundugundan hastalar sorgulanirken goézden kacirilmamalidir.

Anahtar kelimeler: Sekonder osteoporoz, kirik, kanser

Abstract

Objective: Osteoporosis (OP) is a skeletal disease characterised by low bone mass, which may occur due to primary or secondary reasons,
and is known to increase the risk of fracture. The present study aimed to investigate the frequency and reasons for the diagnosis of secondary
OP in patients presenting to our clinic and its relationship with fracture.

Materials and Methods: Medical records of patients who came to our outpatient clinic with OP diagnosis were retrospectively reviewed.
Demographic data (age, sex, etc.), comorbidities, drugs and fracture history of patients with secondary OP were obtained from the file
information.

Results: A total of 2,199 patients with OP were reviewed and 341 patients with secondary OP were included in the study. The most
common causes of secondary OP were malignancy (38.4%), drug use (24.6%), rheumatologic diseases (17.3%). In addition, 94 patients
had fractures and the mean age of these patients was statistically higher than those without fractures (p=0.008). Furthermore, the fracture
rate was significantly higher in patients with chronic renal failure (CRF) (p= 0.034) and parathyroid adenoma (p=0.031) than those without
these conditions.

Conclusion: Causes of secondary OP and fracture rates were determined in patients with OP Age was associated with CRF and parathyroid
adenoma fracture rates. These situations should not be ignored while evaluating patients.

Keywords: Secondary osteoporosis, fracture, cancer
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Giris

Osteoporoz (OP), kemik kitlesinde azalma ve mikro mimarinin
bozulmasiyla kemik kirllganhdi ve kinga yatkinhdr artiran diinya
capinda bir saglik sorunudur. Diinya Saglk Orgiitii kriterlerine
gore kemik mineral yogunlugunda T-skorun -2,5 ve alti olmasidir
(1). OP denilince, kadinlarin riskinin fazla olmasindan dolay: akla
ilk olarak postmenapozal OP gelmektedir. Oysa glnimuizde
artan yasam suresine ve cesitli hastaliklarda kullanilan ilaglara
bagli olarak sekonder nedenlerle ortaya ¢ikan OP’li hasta sayisi
giderek artmaktadir. Sekonder OP nedenleri hipertiroidizm,
hipogonadizm gibi endokrin hastaliklar, ¢6lyak hastalid,
malnutrisyon gibi gastrointestinal hastaliklar, romatoid artrit (RA),
enflamatuvar barsak hastaligi (EBH) gibi romatolojik hastaliklar,
kronik karaciger hastaligi, kronik bdbrek yetmezligi (KBY),
maligniteler ve D vitamin eksikligidir. Ayrica glukokortikoidler
(GK), proton pompa inhibitdrleri, uzamis heparin kullanimi,
lityum gibi ¢esitli ilaclarin kullanimi da sorumlu tutulmaktadir (2).
Duzenli tedaviye ragmen yeterli cevap alinamayan olgulardaki
basarisizigin nedenlerinden birisi de sekonder OP sebepleri
distinllmeden hastalarin primer kabul edilmesi olabilmektedir.
OP tedavisindeki basarisizlik kirik ile birlikte ylksek morbidite,
tedavi maliyet artisi ve mortalite sonuglarini dogurmaktadir. Kirik
rehabilitasyonu sirasinda hastane ve evde gecen slre, hastanin
ortaya cikan bakim ihtiyaglari da dusindldiginde dogru OP
teshis ve tedavisinin saglik ekonomisi Gzerine olan buytk etkisi
anlasilacaktir. OP ile iliskili komplikasyonlar etkilenen bireyleri,
ailelerini ve saglik sistemini 6énemli Olclide etkilemektedir. Bu
nedenle, bu yiku azaltmak icin ilgili sekonder OP nedenleri
akilda tutulmalidir (3). Biz de calismamizda sekonder OP tanisi
alan hastalarin nedenlerini inceleyip, bu durumun kirikla iliskisini
belirleyerek, bu nedenleri literatlr taramasiyla birlikte gézden
gecirmeyi amagladik.

Gereg ve Yontem

izmir Katip Celebi Universitesi Atatiirk Egitim ve Arastirma
Hastanesi Fizik Tedavi ve Rehabilitasyon Klinigi polikliniklerine
Ocak 2018-Aralik 2018 tarihleri arasinda basvurup OP tanisi
almis hastalarin  dosyalari retrospektif sekilde incelendi.
Hastanemiz girisimsel olmayan etik kurulundan onay alindi
(karar no: 298, tarih: 20.12.2017). Tum hastalara cekilen
dual-enerji X-sini absorbsiyometride (DEXA) total kalca, femur
boynu ve lomber vertebradaki kemik mineral yogunlugunun
(KMY) T-skorunun <-2,5 standart sapma (SS) olmasi durumu
OP tanisi olarak kabul edildi. Hasta dosyalari incelenerek
cinsiyet ve kirik varligi not edildi, ayrica OP tanisi almasina
ragmen dosyasinda DEXA kaydi olmayan hastalar calisma
disi birakildi. Sekonder OP edenleri olarak karaciger hastaligi
olanlar, KBY, ilag kullanimi (GK, kumadin, diger...), malignitesi
olanlar, ¢olyak hastaligi, paratiroid adenomu, hipertiroidi,
hipogonadizm, insan immin yetmezlik virisd (HIV) (+)
hastalar, romatolojik hastaligi (RA, ankilozan spondilit, EBH)
olanlar, immobil hastalar ve nakil hastalari kabul edildi.

istatistiksel Analiz

istatistiksel analizler SPSS yazilim programi (version 22,0, SPSS
Inc.; Chicago, IL, ABD) ile yapildi. Tanimlayici istatistikler icin
aritmetik ortalama + SS notasyonu kullanildi. Kingr olan ve
olmayan hastalarin yas ortalamalarinin  karsilastiriimasinda
student t-testi kullanildi. Kirik ile cinsiyetin iliskisi ve kirk olma
durumu ile sekonder OP nedenlerinin iliskisi ki-kare ve Fisher
Exact kikare testiyle degerlendirildi. P<0,05 dizeyi istatistiksel
olarak anlamli kabul edildi.

Bulgular

Calismaya aldigimiz 2.199 kisiye OP tanisi konulmustu.
Dosyasinda DEXA bilgileri eksik olan 150 hasta calismadan
cikarildi, boylece 2.049 OP tanili hasta Uzerinden analizler
gegeklestirildi. OP hastalarindan 341‘inde (%16,6) sekonder
OP tanisi bulunmaktaydi (Sekil 1). Sekonder OP’li hastalarin
yas ortalamasi 56,2+10,2 idi. Hastalarin 269'u kadin (%78,9),
72'si erkek (%21,1) idi. Sekonder OP nedenleri agisindan
incelendiginde hastalarin 131'inde (%38,4) malignite, 84'linde
(%24,6) ilac kullanimi, 59'unda (%17,3) romatolojik bir hastalik,
27'sinde (%7,9) ¢olyak hastaligi, 21'inde (%6,2) KBY, 19'unda
(%5,6) immobilizasyon, 19'unda (%5,6) hipogonadizm, 13’linde
(%3,8), paratiroid adenom, 11'inde (%3,2) kronik karaciger
hastaligi, 1'inde (%0,3) gegirilmis bobrek nakli ve 1'inde (%0,3)
HIV tespit edilmisti. ilac kullanimi siklik sirasina gére GK kullanimi,
varfarin kullanimi, tiroid hormonu ve diger ilaglar olmak tzere
Grafik 1'de gosterildi.

Hastalarin 94'Unde (%27,6) kirk mevcuttu. Hastalarin kirik
gecirme durumuna gore sekonder OP nedenleri Grafik 2'de
gosterilmistir. Kingr olan hastalarin yas ortalamalari (58,5+9)
kingr olmayan hastalarin yas ortalamalarindan (55,1+10,3)
istatistiksel olarak anlamli dizeyde yiksekti (p=0,008). Diger
taraftan kingr olan hastalarin 71" (%75,5), king olmayan
hastalarin 198" (%80,2) kadindi. Bu fark istatistiksel olarak
anlamli degildi (p=0,349).

Degerlendirilen OP Calisma dis1 kalanlar
hastalar1 Kemik dansitometre sonucu
(n=2.199) kayitl1 olmayalar
(n=150)
Calismaya dahil edilen
hastalar
(n=2.049)

W

Sekonder OP tanisi almig
olup analiz edilen hastalar
(n=341)

Sekil 1. Calisma akis semasi
OP: Osteoporoz
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Grafik 1. ilac kullanimi ve romatolojik hastaliklarin kendi iginde dagilimi
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Grafik 2. Sekonder osteoporoz nedenleri ve kirik oranlarinin dagilimi

KBY olan hastalarin %47,6'sinda (10), KBY olmayan hastalarin
%26,3'lnde (84) kirk vardi ve bu fark istatistiksel olarak
anlamliydi  (p=0,034). Paratiroid adenomu olan hastalarin
%>53,8'inde (7), paratiroid adenomu olmayanlarin %26,6'sinda
(87) kirik vardi ve bu fark istatistiksel olarak anlamliydi (p=0,031).
Diger sekonder OP nedenlerinde kirik gorllme oranlari, nedeni
olmayanlara gore istatistiksel olarak anlamli diizeyde farkli
saptanmadi (p>0,05).

Tartisma

Calismamizin  sonuglarina gdre klinigimizdeki sekonder OP
nedenleri siklik sirasina gre malignite, ilag kullanimi, romatolojik
hastalik, ¢olyak hastaligi, KBY, immobilizasyon, hipogonadizm,
paratiroid adenomu, kronik karaciger hastaligi ve gegirilmis
bébrek nakliile HIV idi. Kingi olan hastalarin yas ortalamasi daha
yUksekti ve KBY ile paratiroid adenomuyla kirik riskiyle iliskili
oldugu bulundu.

Gunlmuzde kanser insidansinin son dekadda artmasinin
yaninda, hem kanserin erken tespiti hem de kemoterapdtik
seceneklerde devam eden iyilesmeler nedeniyle, hastalarin
hayatta kalma sureleri uzamaktadir (4). Sekonder OF kanser

’ -
0
Romatolojik Hastalik

W Romatoid Artrit
M Enflamatuvar Barsak Hastalig

m Diger

hicrelerinin iskelet sistemine direk etkilerinden, artmis lokal veya
sistemik enflamasyonla iliskisinden, kansere 6zgl tedavilerin
kemik hicre dizeyindeki zararl etkilerinden kaynaklanmaktadir.
Kronik enflamasyon artmis kemik rezorpsiyonu, bozulmus
kemik formasyonu ve kemik doéngusindeki artisla OP'ye
zemin hazirlamaktadir. Bu durum enflamatuvar mediat6rlerin
osteoklast ve osteoblastlarin farklilasmasi ve aktivitesi lzerine
etkisinin bir sonucu olarak karsimiza ¢ikmaktadir (5). Kanser
tedavisi ile ortaya ¢ikan OP kadinlarda postmenapozal OP’den
veya erkeklerde senil OP’den daha hizli ve siddetli olarak
seyretmektedir. Kanser tedavisi ile ortaya ¢ikan kemik kaybi
oranlari normal vyaslanmanin yedi katindan fazla oldugu
bildirilmistir (6). Kanserli hastalarda verilen endokrin tedavisi ile
kemik kaybi arasindaki iliskinin, fizyolojik kemik déntsimini
ve osteoblastik aktiviteyi degistirebilen Gstrojen ve/veya
testosteronun indirgenmesi ile ilgili oldugu distndlmektedir (7).
Postmenapozal meme kanserli kadinlarin adjuvan tedavisinde
tercih edilen aromataz inhibitorleri, viicuttaki dstrojen miktarini
distrmektedir. Bilindigi gibi Ostrojen ise osteoklast aktivitesini
azaltip, apopitozunu artirmakta ve osteoblast farklilasmasini
artirmaktadir. Béylece aromataz inhibitérleri, 6strojen Gzerinden
etkileyerek kemik kaybi ve kirik riskini artirmaktadir (8).
Literatlirde, postmenapozal erken donemde ilag almaya baslayan
kadinlarda OP'nin daha fazla oldugu bildirilmistir (9). Ayrica,
menopoz sonrasl aromataz inhibitdrl alan meme kanser tanili
kadinlarin, menopoz sonrasi saglikli kadinlardan iki kat daha
yiksek kirik riskleri bulunmaktadir (10). Yine kanser tedavisinde
kullanilan radyoterapinin kemik atrofisine yol agmasi yaninda
isin verilen alandaki kemik Uzerinde dogrudan etkiye sahip
olabilir ve kemigi vaskuleritede degisiklik yaparak etkileyebildigi
bilinmektedir (5). Bulanti, kilo kaybi ve kansere bagl yorgunluk,
metabolik ve psikososyal dedisikliklerden kaynaklanan beslenme
bozukluklari da sekonder OP'ye katkida bulunmaktadir (11).

Yasam slresi ve kronik hastaliklarin artisi ile uzun sureli ilag
kullaniminin iskelet sistemi Gzerine olacak zararl etkileri dikkat
cekmektedir (12). OPyle ilgili gesitli risk faktorleri ayrintili sekilde
bilinmekle birlikte, son zamanlardaki ilag cesitliliginin de OP’yle
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iliskili olabilecegi dustnllmektedir. Biz de ¢alismamizda en sik
ikinci sekonder OP nedeni olarak ila¢ kullanimini bulmustuk.
Yine siklik sirasina gére GK, varfarin sodyum ve tiroid hormonu
kullanimi sekonder OP yapan ilaglar olarak karsimiza c¢ikmistr.
Bizim calismamizda oldugu gibi literatliirde de, ilaca bagli OP
nedenleri arasinda en sik olan steroide bagl OP izlenmektedir.
Uzun dénem GK kullanmindan sonra %30-50 hastada
kirk gézlenebilmektedir (13). GK'ler, kemik rezorbsiyonunu
artinrmakta, kemik yapimini azaltmaktadir. Uzun sdreli kullanimda
baskilanan kemik yapimi daha belirgin rol oynarken, yikimin orani
azalmaktadir (14). En az Ug ay 7,5 mg ve Ustlindeki dozlarda
GK alimi OP'yi artirmakta, tedavinin ilk alti ayinda kemik kaybi
en fazla iken, bu oran senede ortalama %2 azalmaktadir (15).
GK kullanim dozu yUkseldikge, kirik riskindeki artis da literattrde
belirtilmistir (16). Literatlrle uyumlu olarak calismamizda GK'ye
bagli OP olan hastalarimizin %21,27'sinde kirik bulunmaktaydi.
Varfarin sodyum, kanda pasif form olan karboksillenmemis
osteokalsin seviyesini ylkseltip, kemik yapim ve yogunlugunda
dismeye sebep olmaktadir (17). Literatlrde varfarin sodyumun
uzun vadeli kullaniminin lomber bolgede kemik kalitesini
dustrdugu bildirilmekle birlikte, varfarin sodyum osteoporotik
kirk riski arasinda baglanti olmadigini belirten retrospektif
calismalar bulunmaktadir (18).

Tiroid hormon seviyeleri ylkseldikce kemik dénglsu yikim
yonlinde artmakta, kemik yapim siresi kisalmakta ve gelisen
OP'ye bagl hastalarda kirk meydana gelmektedir (19).
Tiroid hormon replasman tedavisi, 6tiroidizm varliginda dahi
kirk riskini - artirmaktadir ve KMY ile ters orantili oldugu
gosterilmistir (20). Tiroid stimulan hormonun (TSH) kemik
rezorpsiyonunu dogrudan inhibe ettigi, TSH'nin tiroid hormon
replasmant ile baskilanmasinin kemik kaybina neden olabilecegi
distnllmektedir (21). Hastanin yasi, cinsiyeti, tiroid hormonu
ile tedavi suresi ve ek predispozan faktorlerin olmasi hormonun
iskelet Uzerindeki etkisini etkileyebilmektedir.

Calismamizda sekonder OP'nin en sik Gglncl nedeni olarak
romatolojik hastaliklar bulunmustu. Bunlar icinde en sik neden
olarak gdsterdigimiz RA ile iliskili OP riski multifaktoriyeldir
ve etken olarak hastalik suresi ile siddeti, dusik vicut kitle
indeksi, enflamasyon, immobilite, yiiksek doz GK kullanimi ve
sarkopeni gosterilmektedir (22). Enflamasyonlu sinoviyumdan
salinan proenflamatuvar sitokinler ve subkondral erozyonlar
periartikiler kemik kaybi ile iliskilidir. Menopoz sonrasi RA'li
hastalarda kirik riski 2 katina gkmaktadir (23). RA'ya bagl gelisen
sekonder OP, hastalarin %15-20 kadarinda omurga ya da kalcay
etkilemektedir (24). Yapilan calismalarda RA'l hastalarda OP’den
etkilenen bolgedeki kemik mineral yogunlugundaki degisiklikleri
gostermek icin farkll belirtecler kullanilabilecedi de g6sterilmistir.
Lomber omurgadaki degisim icin serum homosistein dizeyi,
proksimal femur igin serum C-reaktif protein ve anti-siklik peptid
antikoru, 6n kol igin serum tartaratrezistan asitfosfataz-5b
diizeyine bakilabilmektedir (25). EBH tanisi olan hastalar genel
popllasyona oranla dustk KMY icin %17 ile %41 arasinda bir
prevelansla daha ylksek riske sahip olarak bildirilmistir (26).
Multifaktdriyel olan patogenezde artmis enflamatuvar sitokin

Uretiminin, D vitamini ve kalsiyumun emilim bozuklugunun ve
sik steroid kullaniminin en sik nedenler oldugu bilinmektedir
(27). lIsvicre’de yapilan bir EBH kohort calismasi sonucunda
EBH bakimindan uzmanlasmis merkezlerin dahil edilmesine
ragmen, KMY tarama oranlarindaki saptanan buytk farklilik
EBH hastalarinda OP konusunda zayif bir farkindaliga isaret
etmektedir (28).

OP'nin en yikici sonuglarindan biri olan kirik diinyadaki en 6nemli
halk sagligi sorunlarindan biri haline gelmektedir (29). Yas, OP'ye
kalca kingi olan hastalarda mortalite icin ana risk faktoridur
(30). Cui ve ark. (31) ileri yasi hem femoral intertrokanterik
kirik icin hem de mortalite orani icin en énemli risk faktord
olarak saptamistir. Geriatrik sendromlar arasinda da yer alan OP
sarkopeni, kirilganlik, malnutrisyon, uyku bozuklugu, immobilite,
denge bozuklugu ve artan disme oranlari ile kirik oranlarinin
yas ile birlikte artmasini agiklayabiliriz (32). Calismamizda
da kingi olanlarin yas ortalamasinin daha ytksek olmasi bu
sonuclarla uyumluydu. Hastanin yasi ve morbiditesine uygun
planlanacak olan yasam boyu egzersiz programi hastalari kirga
karsi korumada yardimcr olmaktadir. Primer OP’ye bagli gelisen
kiriklar ele alinacak olursa kadinlara oranla erkeklerde daha az
gortlmektedir. Primer OP ile iliskili kalca kingi oranlari 50-64 yas
arasinda her iki cinsiyette benzer iken, 64 yas lUizerinde kadinlarda
daha fazla oldugu bildirilmistir (33). Bu durum trabekdler kaybin
az olup kortikal kemik kalinhidr ile kemik kutlesinin fazla olmasina
baglanabilir (34). Bizim de calismamizda kadin ve erkekler kirik
acisindan karsilastirildiginda arada anlamli fark saptanmamasi bu
sonuglarla uyumluydu.

KBY’de kalsiyum ve D vitamini metabolizmasindaki degisiklikler,
mineralizasyon kusurlari, kemik rezorpsiyonu ve kemik olusum
hizindaki artis, sekonder hiperparatiroidizm, yani yiksek
kemik donlstimU sonucunda genellikle kortikal kemik kaybi
olusmaktadir (35). Genel populasyondaki kiriklar igin bilinen risk
faktorlerinden olan hormonal eksiklik, dismeler ve sarkopeni
KBY ile daha da kotllesebilmektedir. Ayni yas bireylerle
karsilastirildiginda kiriklarin, KBY'de 2-100 kat daha sik oldugu
bildirilmistir (36). Literattrl destekler sekilde bizim calismamizda
da KBY ve paratiroid adenomu olmasi ile kirik arasinda anlamli
iliski saptanmisti. Yapilan yine baska bir calismada glomeruler
filtrasyon hizi <60 mL/dk/1,73 m2 olan hastalarda ileri yas ile
parathormon (PTH) ylksekliginin diger nedenlerden bagdimsiz
olarak OP ve kirik riskini artirdigini géstermistir (37).

PTH yiksekligi, artmis osteoklast aktivitesi ile zamanla KMY'nin
azalmasina neden olur ayrica nlkleer faktér k-B ligandinin
reseptdr aktivatériinlin osteoblast ylizey ekspresyonunu artirarak
osteoklastogenezi uyarmaktadir (38). PTH yuksekliginde
yuksek ¢ozUndrliklu periferik kantitatif bilgisayarli tomografide
mikromimaride bozulma ve hem kortikal hem de trabekdler
bolgelerin - hacimsel  yogunlugunun azaldigi  g6sterilmistir
(39). Calismamizi destekler sekilde serum PTH dizeyinin kirik
oranini artirici etkisi literatlrde bildirilmistir (40-43). Dhanwal
ve ark. (40) kalca kingi olan hastalarin Ugte ikisinde sekonder
hiperparatiroidizm oldugunu gostermistir. Yine Rejnmark ve ark.
(41) ayrica, yuksek PTH seviyelerinin, vitamin D dizeyi disik
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olan hastalarda yuksek kirik riski ile iliskili oldugunu bildirmislerdir.
P'nin osteoklastojenik etkisine ek olarak, ylksek serum PTH ile
iliskili bozulmus kas fonksiyonlarindan kaynaklanan disme riski
de artmis kirik dizeyine katkida bulunmaktadir (42). Byun ve
ark. (43) yaptigi calisma sonrasinda dusiik PTH seviyesinin kiriga
karsl koruyucu oldugunu gdéstermis, ylksek PTH'nin kirik riskini
artirdigini vurgulamistir,

Calisma Kisithliklar

Calismamiz retrospektif planlandigindan sekonder OP i¢in zemin
hazirlayacak tim risk faktorleri degerlendirmeye alinamamistir.
Ayrica tek merkezli bir calisma olup hasta sayisi sinirli oldugundan,
sonuglarimiz tim toplulugu yansitmayabilir.

Sonug

Klinigimizde karsilastigimiz sekonder OP nedenlerini literatir
bilgileriyle uyumlu bulduk. Yine sekonder OP’li olan hastalarin
kirk olma durumlarinin yas, KBY, paratiroid adenomuyla iliskili
bulunmasiyla bu hastalarin daha ciddi tedavi ve takibine dikkat
cektik. Bu bilgiler 1si§ginda olusturulacak sekonder OP hastalarinin
tani, tedavi ve takip kilavuzlari biz klinisyenler icin cok gereklidir.
Daha cok hasta sayisinin oldugu, prospektif calismalarla daha
genis veri tabanlarinin olusturulmasina ihtiyag bulunmaktadir.
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Postmenopozal Kadinlarda Toplam Emzirme Siresinin Kemik
Mineral Yogunlugu ve D Vitamini Dizeyi Uzerine Etkileri

Influence of Total Duration of Breastfeeding on Bone Mineral Density and Vitamin D
Levels in Postmenopausal Women

@ Esra Siimer, ® Illgin Sade*, ® Nigar Dursun*

Sakarya Yenikent Devlet Hastanesi, Fizik Tedavi Klinigi, Sakarya, Tdrkiye
*Kocaeli Universitesi Tip Fakdiltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Kocaeli, Ttrkiye

Amag: Bu calismadaki amacimiz emzirme sdresinin kemik mineral yogunlugu (KMY) ve D vitamini tzerine olan etkilerini ortaya koymaktir.
Gereg ve Yontem: Retrospektif bu calismaya yas ortalamasi 59,59+9,64 yil olan 1.218 postmenopozal kadin dahil edildi. Demografik veriler,
D vitamin dizeyi ile lomber vertebra ve femur boynu KMY 6lciim sonuglari kaydedildi.

Bulgular: Diinya Saglik Orgiti kriterlerine gére hastalarin %41,3'li osteoporotik, %42'si osteopenik, %16,7'si normal olarak saptandi.
Ortalama emzirme stresi 40,57+40,11 (emzirme suresi araligi 0-216) ay idi. Lomber vertebra KMY'nin en énemli beliteclerinin kilo (r=0,307,
p<0,001), menopoz suresi (r=0,389, p<0,001), emzirme suresi (r=0,414, p<0,001), giyim sekli (r=0,421, p<0,001) oldugu; femur boynu
KMY’si icin yas (r=0,194, p<0,001), kilo (r=0,479, p<0,001), giyim sekli (r=0,486, p<0,001), menopoz suresi (r=0,491, p<0,001), fiziksel
aktivite duzeyi (r=0,494, p<0,001) oldugu ve D vitamini icin ise emzirme slresi (r=0,224, p<0,001), giyim sekli (r=0,242, p<0,001) ve kilo
(r=0,257, p<0,001) oldugu saptandi. Spinal vertebra osteoporotik fraktlr sikliginin uzun siire emziren hastalarda daha ytksek oldugu saptandi
(sirasiyla p=0,002, p=0,021).

Sonug: Toplam emzirme siresi postmenopozal osteoporoz ve D vitamini diizeyi agisindan bir risk faktor olabilir.

Anahtar kelimeler: Postmenopozal osteoporoz, kemik mineral yogunlugu, emzirme, D vitamini

Abstract

Objective: To determine the influence of total duration of breastfeeding on bone mineral density (BMD) and vitamin D levels.

Materials and Methods: A total of 1,218 postmenopausal women of mean age 59.59+9.64 years were included in this retrospective
analysis. The demographic data, vitamin D levels and BMD measurements of the lumbar spine and femur neck were recorded.

Results: According to the World Health Organization criteria, 41.3% of the women were identified to be osteoporotic, 42% as osteopenic
and 16.7% as normal. The mean duration of total breastfeeding was 40.57+40.11 (breastfeeding duration range: 0-216) months. Weight
(r=0.307, p<0.001), years since menopause (r=0.389, p<0.001), duration of total breastfeeding (r=0.414, p<0.001) and clothing style
(r=0.421, p<0.001) were found to be most the important predictors for lumbar spine BMD; age (r=0.194, p<0.001), weight (r=0.479,
p<0.001), clothing style (r=0.486, p<0.001), years since menopause (r=0.491, p<0.001) and physical activity level (r=0.494, p<0.001) for
femoral neck BMD. For vitamin D status, duration of total breastfeeding (r=0.224, p<0.001), clothing style (r=0.242, p<0.001) and weight
(r=0.257, p<0.001) were important predictors. Frequencies of spinal osteoporotic fractures were higher among patients with longer duration
of breastfeeding (p=0.002, p=0.021, respectively).

Conclusion: The duration of total breastfeeding can be a risk factor for postmenopausal osteoporosis and vitamin D status.

Keywords: Postmenopausal osteoporosis, bone mineral density, breastfeeding, vitamin D
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Giris

Osteoporoz, distk kemik kutlesi ve kemik dokusunun
mikromimari yapisinin bozulmasi sonucu, kemik kirilganhiginda
ve kirik riskinde artis ile karakterizedir (1). Postmenopozal dénem
kadinlarin Ugte birinde gorllmekle birlikte dlnya Uzerinde
yaklasik 200 milyon insani etkiledigi tahmin edilen osteoporoz,
bu epidemik 6zelligi nedeni ile bir halk saghgr problemi haline
gelmektedir (2-4). Ostrojen dizeyi kadinlarda kemik sagld
lzerinde etkili &nemli faktdrlerden birisidir. Bu nedenle menopoz
sUreci ve postmenopozal dénemle birlikte osteoporozdan daha
cok etkilenen kadin popdlasyonun kirk bes yasindan sonra
gorilen kiriklarinin da %70’ osteoporoz ile iliskilendiriimektedir
(5,6). Kadinlarin hayati boyunca kalca kingi olma olasiliginin
meme, endometrium ve over kanserine yakalanma riskinden
daha fazla oldugu bildirilmistir (5,7).

Osteoporoza bagl kirik olusma riski kisinin doruk kemik
kitlesine, yasam boyunca kazanilan kemik gliciine ve daha
sonraki kemik yikim hizina bagl olmakla birlikte, osteoporoza
ve distk kemik kutlesine yol acan tanimlanmis risk faktorleri
vardir. Postmenopozal dénemde c¢ok sayida etiyolojik faktor
bagimsiz olarak veya kombinasyon halinde etki gdstererek
kisinin kemik kitlesini azaltabilir. ileri yasta bu faktérlerin bir
veya daha fazlasinin varligi hizlanmis kemik kaybini ve bunu
izleyen kirik riskini artinir. Ostrojen eksikligi, kalsiyum ve D vitamin
yetersizligi, sigara OykUsu, alkol kullanimi, anti-epileptik tedavi,
kortikosteroid kullanimi, uygun olmayan tiroksin replasmani,
ileri yas, aile 6ykusu, dustk doruk kemik kitlesi, azalmis fiziksel
aktivite, gecirilmis kirik dykist onemli risk faktorleridir. Ancak
bu faktorlerin her birinin etiyolojik etken olarak rélatif dnem
konusundaki agirligi net degildir.

Gebelik stresince fetal kemik gelisimi, emzirme slresince anne
sUtl sentezi ve emzirme donemi sona erdikten sonra da anne
iskeletinin yenilenmesi icin gerekli olan kalsiyum ve D vitaminini
saglamak amaciyla anne metabolizmasinda énemli dedisiklikler
olusmaktadir. Reproduiktif hormonlar ile kalsiyumun, D vitamini
ve kemik mineral yogunlugu (KMY) Uzerine 6nemli etkilere sahip
oldugu bilinmektedir (8).

Maternal dolasimdaki 1,25-dihidroksivitamin D konsantrasyonlarinin
gebelik sirasinda artmis, laktasyon sirasinda ise azalmis oldugu
saptanmistir (9-11). Ayrica laktasyon doneminde artan kalsiyum
ihtiyacina ragmen, intestinal kalsiyum absorsiyonunda artis
olmadigi ve gerekli kalsiyjumun anne rezervlerinden karsilandigi
bildirilmistir (12-15). Laktasyon sirasinda, glnlik yaklasik 200-
240 mg kalsiyum anne sutlne salgilanir (16). Alti aylik laktasyon
sonrasi kaybedilen kalsiyum miktari, toplam iskelet kalsiyum
rezervinin yaklasik %6'sina esdederdir. Laktasyon, hipotalamik-
hipofizer-gonadal aksin baskilanmasina bagli uzamis amenore
ve hipodstrojenemi ile sonuglanir. Hipodstrojeneminin  klinik
ve deneysel calismalarda kemik resorbsiyonuna neden oldugu
gosterilmistir (13-16).

Emzirme ve postmenopozal osteoporoz iliskisi toplumdan
topluma degisiklik gostermektedir. Literatirde emzirme
stresinin KMY Uzerine etkilerini arastiran farkl toplumlarda

yapllmis bircok calisma bulunmaktadir. Bazi arastirmacilar,
emzirme slresinin artmasiyla KMY'nin azaldigini (17-23),
bazilari ise degismedigini (24-27) bildirmislerdir. Dursun ve ark.
(21) 2006 yilinda 1.486 postmenopozal Turk hasta Uzerinde
gergeklestirdikleri calismada, emzirme siresi uzun olan
hastalarda osteoporoz sikliginin daha fazla oldugu ve emzirme
stresinin lomber vertebra KMY icin Uclincl, femur boynu
icin doérdincl sirada 6nemli belirte¢ oldugu tespit edilmistir.
Ancak bu arastirmada Turk poptlasyonunda sik gorilen ve
eksikligi osteoporoz icin onemli bir risk faktori olan D vitamini
diizeyinin incelenmemis olmasi calismanin eksikligi olarak
belirtilmistir (21).

Osteoporozun risk faktorlerini tanimlamak amaciyla yapilan
bircok calismaya ragmen emzirme suresinin, KMY ne Olclide
etkiledigi konusundaki bilgiler halen celiskilidir. Retrospektif
olarak planlanan bu ¢alismada, postmenopozal Turk kadinlarinda
emzirme suresi ile birlikte D vitamini duzeyi ve dider risk
faktorlerinin osteoporoz gelisimi ile iliskisinin ortaya konulmasi
amaclanmistir.

Gereg ve Yontem

Osteoporoz poliklinigine basvurmus olan 1.380 postmenopozal
hasta dosyasi retrospektif olarak degerlendirildi. Calismaya
dahil olma kriterlerine uygun 1.218 hasta arastirmaya alindi.
Arastirmaya dahil edilen hastalar emzirme slrelerine gore; hi¢
emzirmeyenler, 1-12 ay, 12-24 ay, 24-60 ay ve >60 ay emzirenler
olmak Uzere 5 gruba ayrildi (Sekil 1).

Hasta Secimi

Arastirmamiza 40 yasin Uzerinde, postmenopozal ddénemde
olan, osteoporoz poliklinigine ilk defa basvurmus olan hastalar
dahil edildi. Kronik enflamatuvar hastaligi, aktif gastrointestinal
sistem hastaligi, tiroid ve/veya paratiroid bezi hastaligi,
karaciger yetmezIligi, bobrek yetmezligi ve malignite dykisi olan
hastalar ile prednizolon, fenitoin, tiroksin, heparin gibi kemik
metabolizmasini etkileyen ilag kullanimi olan hastalar calisma
disi birakildi. Arastirma protokolii Kocaeli Universitesi Klinik
Calismalar Etik Kurulu tarafindan onaylandi (proje no: 2011/4,
KAEK1/4).

Degerlendirme ve Yontem

Calismaya dahil edilen hastalarin  demografik &zellikleri,
postmenopozal osteoporoz icin risk faktorleri ile laboratuvar
ve KMY 6lcim sonuclari osteoporoz poliklinik dosyalarindan
kaydedildi.

Hastalarin demografik veri olarak yas, kilo, boy, menopoz tipi,
menopoz slresi, dogum sayisi, toplam emzirme siresi, giyim
sekli, sigara kullanimi, fiziksel aktivite diizeyi, kafeinli icecek
tUketimi ve osteoporotik kirik 6ykist kaydedildi. Vicut kitle
indeksi (VKi), antropometrik &lciimlerden viicut agdirhginin
boyun metre cinsinden karesine oranlanmasi ile (agirlik/boy?2,
kg/m2) formilinden elde edildi. Toplam emzirme siresi,
butlin cocuklarin emzirme strelerinin toplaminin ay olarak
hesaplanmasiyla elde edildi.
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Giyim sekli, kollar, bacaklar ve bas dahil viicudun biyik kisminin
ortuldugu; kollar ve bacaklarin uygun mevsim kosullarinda gtines
isinlarindan  faydalanabilecedi sekilde acgikta kaldigi seklinde
sirasiyla kapali ve acik giyim olarak siniflandirildi.

Sigara kullanimi, hig, glinde 10 adetten az ve glinde 10 adetten
cok; kafeinli icecek tlketimleri, hi¢, glinde 3 fincandan az ve
glinde 3 fincandan ¢ok olmak Uzere (g grupta kategorize edildi.
Fiziksel aktivite dlzeyi sedanter, haftada 4 saat veya daha fazla
sireyle hafif aktivite, haftada 3 saat veya daha fazla slreyle
sportif aktivite ve yarisma yapilan spor aktiviteleri olmak Uzere
siraslyla sedanter, hafif, orta, agir olmak Uzere dort grupta
kategorize edildi.

iyon Selektif Elektrod yéntemiyle dlciilen serum kalsiyum (mg/
dL), fosfor (mg/dL) degerleri, kolorimetrik yontem ile dlcllen
total protein (g/dL), albimin (g/dL), alkalen fosfataz (U/L)
degerleri ve enzime bagll imminosorbent testi yontemiyle
Olcllen 25-hidroksivitamin D [25(OH)D] (ng/mL), NTX (nm
BCE/L) degerleri kaydedildi.

Lomber vertebra ve femur boynu KMY 6l¢lim sonuclari, cift
enerjili X4sini absorbsiyomerisi teknigi, Norland XA-26 yontemi
kullanilarak yapilan degerlendirmeler sonucunda elde edildi.

istatistiksel Analiz

16,0  programi  kullanilarak  yapildi. ~ Calisma  verileri
degerlendirilirken tanimlayici istatistiksel metotlar (ortalama,
standart hata, ylzde dagiim, frekans analizi testleri) kullanildi.
Calismaya dahil edilen hastalarin normal dagilima uydugu tespit
edilerek, verilerin karsilastirilmasinda parametrik testler kullanildi.
Hastalarin veri ortalamalarinin karsilastirimasinda Tek Yonld
Varyans Analizi (ANOVA), kategorik veri karsilastirmalarinda ise

kikare testi kullanildi. Ki-kare testi ve Tek Yonli ANOVA testi icin
anlamlilik %95 given araliginda p<0,05 olarak kabul edildi. Post-
hoc ikili grup karsilastiriimalarinda ise Tek Yonli ANOVA testi
Bonferroni dizeltmesi ile kullanildi (bu test icin anlamlilik p=<0,01
(0,5/5=0,01 olarak kabul edildi). Lomber vertebra KMY, femur
boynu KMY'yi etkileyen bagimsiz risk faktorlerini tanimlamak
icin parsiyel korelasyon testi ve coklu regresyon analiz yontemi
(dogrusal-basamakli) kullanildi.

Bulgular

Calismaya hasta secim kriterlerine uyan 1.218 postmenopozal
hasta dahil edildi. Arastirmaya dahil edilen hastalarin yas
ortalamasinin 59,59+9,64 (40-82 vyil) vy, toplam emzirme
suresi ortalamasinin 40,57+40,11 (0-216) ay oldugu kaydedildi.
Hastalarin sadece %16,7'sinde  KMY'nin normal sinirlarda
oldugu saptandi. Hastalarin biytk cogunlugunun en az 1 yil
emzirmis oldugu, hi¢ emzirmemis olanlarin oraninin ise %8,5
oldugu tespit edildi. Hastalarin sosyo-demografik ve klinik
ozellikleri Tablo 1°de verilmistir.

Hastalar emzirme surelerine gdre gruplandiriidiktan sonra
osteoporotik kirk varligi acisindan karsilastinldiginda  spinal
kirik agisindan gruplar arasinda istatistiksel anlamli fark oldugu
saptandi (p=0,001). Kirik éykistndeki farkliigin >60 ay emziren
hastalardan kaynaklandigi tespit edildi. Emzirme strelerine
gore normal, osteopenik ve osteoporozlu hasta dagilimlarinin
istatistiksel olarak anlamli derecede farkli oldugu (p=0,021); bu
farkliligin da >60 ay emziren gruptan kaynaklandigi tespit edildi
(Tablo 2). Benzer sekilde hastalarin lomber vertebra ve femur
boynu KMY ortalamalarinin da emzirme slrelerine gruplar

Arastirmaya Dahil Edilen

n=1218

Degerlendirilen Hasta

n=1380

Sekil 1.

Degerlendirilen hastalarin dagilimi

Aragtirmaya Dahil
Edilmeyen

metabolizmasini
etkileyen ilag kullanimi
olmasi

n=82

*Kronik enflamatuvar
hastalik olmasi

n=38

* Malignite olmasi
n=24

* Aktif gastrointestinal,
karaciger, bobrek
hastaligi olmasi

n=18

Hi¢ Emzirmeyen
n=103

1-12 ay Emziren
n=234

12-24 ay Emziren
n=250

24-60 ay Emziren
n=379

>60 ay Emziren
n=252
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arasinda istatistiksel olarak anlamli farklilik gdsterdigi saptandi
(siraslyla p<0,001, p<0,001). Hastalarin emzirme sirelerine gére
laboratuvar sonuglar incelendiginde sadece [25(0OH)D] duzeyi
acisindan gruplar arasinda istatistiksel olarak anlamli bir fark
saptandi (p<0,001). Emzirme siresi arttikca vitamin D dlizeyinin
dustigu gozlendi (Tablo 3).

KMY’nin emzirme siresi, [25(0OH)D] dlizeyi ve diger risk faktorleri
ile iliskisini arastirmak amaciyla lomber vertebra KMY ve femur
boynu KMY degerleri bagimli degisken olmak kaydiyla iki ayri
coklu regresyon analizi yapildi. Bagimsiz degiskenler; yas, kilo,
VKi, emzirme slresi, menopoz siiresi, sigara kullanimi, kafeinli
icecek tuketimi, fiziksel aktivite dizeyi, giyim sekli ve [25(OH)
D] dlzeyleri olarak belirlendi. Lomber vertebra KMY'nin en
onemli belirteclerinin sirasiyla kilo (r=0,307, p<0,001), menopoz
stresi (r=0,389, p<0,001), emzirme stresi (r=0,414, p<0,001)
ve giyim sekli (r=0,421, p<0,001) oldugu belirlendi (Tablo 4).
Femur boynu KMY'nin en 6nemli belirteclerinin ise sirasiyla yas
(r=0,194, p<0,001), kilo (r=0,479, p<0,001), giyim sekli (r=0,486,

Tablo 1. Hastalarin sosyo-demografik ve klinik 6zellikleri

Sayisal degiskenler (ortalama * standart sapma)

Yas (yil) 59,59+9,64
Kilo (kg) 69,50+11,46
VKi (kg/m2) 27,8+4,63
Menopoz suresi (yil) 13,5+£19,89
Dogum sayisl 3,34+2,23
Toplam emzirme stresi (ay) 40,57+40,11

Kategorik degiskenler n (%)

Spontan 980 (%80,4)
Cerrahi 238 (%19,6)

Acik 407 (%34,3)
Kapali 811 (%65,7)

Hic 1.013 (%83,2)
<10 adet 131 (%10,7)
>10 adet 74 (%6,1)

Hic 63 (%5,2)
<3 fincan 747 (%61,3)
<3 fincan 408 (%33,5)

Sedanter 738 (%60,6)
Hafif aktivite 459 (%37,7)
Orta aktivite 21 (%1,7)

Hig 103 (%8,5)

1-12 ay 234 (%19,2)
12-24 ay 250 (%20,5)
2460 ay 379 (%31,1)
>60 ay 252 (%20,7)
Normal 0 (%0)
Yetersizlik 1001 (%82,1)
Yetmezlik 217 (%17,9)
Normal 203 (%16,7)
KMY Osteopeni 512 (42,0)
Osteoporoz 503 (%41,3)

KMY: Kemik mineral yogunlugu, VKi: Viicut kitle indeksi

Menapoz tipi

Giyim sekli

Sigara kullanimi

Kafein tiketimi

Fiziksel aktivite

Toplam emzirme stresi

D vitamin dizeyi

p<0,001), menopoz slresi (r=0,491, p<0,001) ve fiziksel aktivite
duizeyi (r=0,494, p<0,001) oldugu tespit edildi (Tablo 5).

Coklu regresyon analizi, [25(0OH)D] bagimli degisken; yas, kilo,
VKI, emzirme siiresi, menopoz stiresi, sigara kullanimi, kafeinli
icecek tUketimi, fiziksel aktivite diizeyi ve giyim sekli bagimsiz
degisken olmak kaydiyla uygulandi. [25(0OH)D] duzeyinin en
6nemli belirteclerinin sirasiyla emzirme stiresi (r=0,224, p<0,001),
giyim sekli (r=0,242, p<0,001) ve kilo (r=0,257, p<0,001) oldugu
tespit edildi (Tablo 6).

Tartisma

Calismamizda, osteoporoz poliklinigine bagvuran ve en az 40
yasinda olan postmenopozal hastalarda toplam emzirme suresinin,
KMY ve [25(0OH)D] diizeyi Uzerine olan etkileri aragtirilmistir. Bu
calismaya dahil edilen 1.218 hastada KMY'yi belirleyen bagimsiz
belirteclerin lomber vertebra icin sirasiyla kilo, menopoz suresi,
emzirme sUresi ve giyim sekli oldugu; femur boynu icin ise sirasiyla
yas, kilo, giyim sekli, menopoz stresi ve fiziksel aktivite dlzeyi
oldugu belirlenmistir. Emzirme stresi ile hem lomber vertebra hem
de femur boynu KMY arasinda korelasyon oldugu tespit edilmistir.
Emzirme slrelerine gore KMY ortalamalari incelendiginde ise
hem lomber vertebra hem de femur boynu KMY ortalamalarinin
uzun stre emziren kadinlarda daha distk oldugu ve osteoporoz
gorilme  sikhiginin sresinin  uzamaslyla  arttigi
saptanmistir. Bu calismada ayrica emzirme siresi ile D vitamini
diizeyi arasinda da korelasyon oldugu belirlenmis ve D vitamini
dizeyini belirleyen bagimsiz belirteclerin sirasiyla emzirme suresi,
giyim sekli, ve kilo oldugu tespit edilmistir.

Literatirde emzirme slresinin  KMY Uzerine olan etkileri
arastiran calismalar incelendiginde farkli sonuclar elde edildigi
gorilmektedir (17-21,24-26).

Hadji ve ark. (25), 2.080 postmenopozal kadini inceledikleri ve
reproduktif faktorlerin KMY (lzerine olan etkilerini arastirmayi
amacladiklari calismada; emzirme suresi ile KMY arasinda iliski
olmadigi tespit edilmistir. Yan ve ark. (27), 2019 yilinda 202
Cinli kadin ile yaptiklari calismada da emzirme suresi ile KMY
arasinda iliski saptanmamistir. Turkiye'de yapilan arastirmalarda
bu konuda farkli sonuglar bildirmektedir. Aksakal ve ark. (24) 87
premenopozal ve 18 postmenopozal Turk kadinlar Gzerinde
yaptiklar arastirmada; emzirme suresinin KMY'yi belirleyici bir
faktor olmadigini bildirmislerdir. Bu durumun olasilikla, yasamin
farkli donemlerinde kemik metabolizmasini etkileyen bircok
faktorln, emzirme slresinin KMY Uzerindeki negatif etkisini
maskelemis olabilecedine baglanmistir (24). Yilmaz ve ark. (18),
1.196 postmenopozal hastada yaptiklari calisma sonucunda
gunlik emzirme sayisinin lomber vertebra ve femur boynu KMY
icin bagimsiz belirte¢ oldugunu, emzirme sdresinin ise lomber
vertebra KMY icin bagimsiz belirte¢ oldugunu bildirmislerdir. Yun
ve ark. (22) yakin tarihte, 1.231 kadin ile yaptiklari calismada da
emzirme stresinin KMY ile iliskili oldugu bildirilmistir.
Klinigimizde 2006 yilinda 1.486 postmenopozal kadin ile yapilan
calismada ise emzirme siresinin lomber vertebra icin Gglincd,
femur boyun KMY icin dérdinct sirada 6nemli belirteg oldugu

emzirme
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Tablo 2. Hastalarin emzirme siirelerine gore osteoporotik kirik ve kemik mineral yogunlugu oranlari

Emzirme sliresi

Hic 1-12 ay 12-24 ay 24-60 ay >60 ay .

n=103 n=234 n=250 n=379 n=252 P
Spinal kirik
Yok 98 (95,1) 221(98,7) 236 (94,4) 356 (93,9) 217 (86,1) T aTre
Var 5 (4,9) 13 (1,3) 14 (5,6) 23 (6,1) 35 (13,9) '
On kol king
Yok 100 (97,1) 232 (99,1) 249 (99,6) 376 (99,2) 250 (99,2) A
Var 3(2,9) 2(0,9) 1(0,4) 3(0,8) 2(0,8) !
Kalca kingi
Yok 103 (100) 233 (99,6) 249 (99,6) 374 (98,7) 248 (98,4) B
Var 0 (0) 1(0,4) 1(0,4) 5(1,3) 4(1,6) !
Kemik mineral yogunlugu
Normal 19 (18,4) 49 (20,9) 44 (17,6) 65 (18,4) 26 (10,3)
Osteopeni 50 (48,5) 105 (44,9) 113 (45,2) 153 (40,3) 91 (36,2) 0,021
Osteoporoz 34(33,1) 80 (34,2) 93 (37,2) 161 (42,3) 135 (53,5)
**Kikare testi

Tablo 3. Hastalarin emzirme siirelerine gére kemik mineral yogunlugu ve laboratuvar sonugclarinin karsilastiriimasi

(ortalama * standart sapma)

Emzirme siiresi

Hic 1-12 ay 12-24 ay 24-60 ay >60 ay p*
Kalsiyum 9,5+0,41 9,4+0,32 9,4+0,50 9,5+0,42 9,4+0,26 0,067
Fosfor 3,320,51 3,4+0,47 3,4+0,51 3,3+0,48 3,3£0,51 0,084
Total protein 6,8+0,24 7,2+0,32 7,1+0,44 6,9+0,28 6,8+0,61 0,432
Albumin 3,7+0,42 3,9+0,61 3,9+0,82 3,8+0,38 3,7%0,81 0,053
Alkalen fosfataz 68,6£0,62 71,7+0,80 73,4+0,44 75,3%0,86 77,2%0,29 0,054
25-hidroksivitamin D 23,6%1,34 22,2+1,22 20,4+1,21 18,4+1,10 15,1£9,92 <0,001
Ntx 9,9+1,61 10,1+2,32 11,6+1,24 10,943,41 11,2+0,90 0,335
Lomber vertebra KMY (g/cm?2) 0,8467+0,181 | 0,8763+0,143 | 0,8524+0,161 | 0,8459+0,132 | 0,7974+0,138 | <0,001
Femur boynu KMY (g/cm?2) 0,7240+0,136 | 0,7717+0,126 | 0,7569+0,118 | 0,7358+0,116 | 0,7007+0,110 | <0,001

*Tek yonli ANOVA testi, KMY: Kemik mineral yogunlugu

tespit edilmistir (21). D vitamini eksiklik ve yetersizliginin de
incelendigi bu arastirmada ise emzirme suresi ile &ncelikle
lomber vertebra KMY arasinda iliski oldugu tespit edilmis olup
yapilan regresyon analizinde toplam emzirme siresinin femur
boynu KMY belirtecleri arasinda yer almadigi gozlenmistir.
Emzirme suresinin KMY ile iliskisi Uzerine yapilan calismalardaki
farkli sonuglar, tasarimdaki farkliliklardan kaynaklanabilmekte ve
sonuglarin topluma genellenmesi mimkiin olmamaktadir. Ayrica
kemigin trabekdler ve kortikal bélimleri hormonal ve nutrisyonel
faktorlere farkli sekillerde cevap verebilmektedir. Trabekdler
kemigin (lomber vertebra), kortikal kemige (femur boynu) oranla
metabolik degisimlere daha hassas oldugu gdsterilmistir (28).
Literatlr ile uyumlu bir sekilde yas, kilo, menopoz stresi, giyim
sekli ve fiziksel aktivite diizeyi KMY'yi belirleyen diger faktorler
olarak saptanmistir (20,27).

Bu calismada, hastalarin %17,9'unda D vitamin yetmezIigi,
%82,1'inde ise D vitamin yetersizligi oldugu saptanmistir. 2005

yilinda klinigimizde yapilan baska bir ¢alismada postmenopozal
kadinlarin %23'linde D vitamini yetmezligi, %59 unda ise D vitamini
yetersizligi oldugu saptanmistir (29). Andiran ve ark. (30), yaptiklari
calismada emziren annelerin %46'sinda [25(0OH)D] dizeyinin
25 nmol/L'nin altinda oldugunu tespit etmislerdir. Bu bulgular
isiginda tlkemizde D vitamini eksikliginin 6nemli ve ciddi bir saglik
sorunu olabilecedi disinilmektedir. D vitaminin %80'i giines
isinlarinin etkisiyle deri yoluyla, %20'si ise diyetten saglanmaktadir.
Blytk olclide deriden ultraviyole B vyoluyla sentezlenen D
vitamini diizeyinin sadece 217 (%17,9) hastada 20 ng/mL'nin
Uzerinde oldugu gértlmastir. Allali ve ark. (31) tarafindan, 178
postmenopozal Fasl kadin Uzerinde gerceklestirdikleri calismada
kapali giyim tarzinin osteoporoz i¢in bagimsiz risk faktéri oldugunu
saptamislardir. Arastirmamizda da giyim seklinin, hem lomber
vertebra hem de femur boynu KMY'yi belirleyen bagimsiz belirteg
oldugu gozlenmistir. Ayrica calismamizda D vitamini duzeyini
etkileyebilecek belirteglerin saptanmasi amaciyla coklu regresyon
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Tablo 4. Postmenopozal kadinlarda lomber vertebra

kemik mineral yogunlugunun belirtecleri

Standart

regresyon t p***

katsayisi (B)
Yas 0,090 1,768 | 0,077
Kilo 0,330 12,148 | 0,000
VKI -0,036 0,621 | 0,535
Emzirme suresi -0,129 -4,348 | 0,000
Menapoz slresi -0,183 -6,465 | 0,000
Sigara kullanimi -0,005 0,164 | 0,870
Kafein -0,007 -0,240 {0,810
Fiziksel aktivite -0,029 -1,026 | 0,305
Giyim sekli 0,080 2,812 | 0,000
25-hidroksivitamin D -0,026 -0,944 | 0,345
***Coklu regresyon analizi (dogrusal-basamakli), VKi: Viicut kitle indeksi

Tablo 5. Postmenopozal kadinlarda femur boynu kemik
mineral yogunlugunun belirtecleri

Standart regresyon t pr

katsayisi (B)
Yas -0,287 -5,915 | 0,000
Kilo 0,201 7,795 | 0,000
VKi 0,029 0,508 | 0,611
Emzirme sUresi -0,014 -0,478 | 0,633
Menapoz slresi -0,138 -2,866 | 0,000
Sigara kullanimi -0,043 -1,615 | 0,107
Kafein -0,024 -0,924 | 0,356
Fiziksel aktivite 0,056 2,062 | 0,000
Giyim sekli 0,068 2,572 | 0,000
25-hidroksivitamin D | 0,033 1,259 | 0,208
***Coklu regresyon analizi (dogrusal-basamakli), VKi: Viicut kitle indeksi

Tablo 6. Coklu regresyon analizinde 25-hidroksivitamin D

icin tanimlanan bagimsiz degiskenler

Standart regresyon t pr

katsayisi (B)
Yas -0,047 5,915 | 0,121
Kilo 0,087 -3,085 | 0,000
VKi 0,083 2,915 | 0,080
Emzirme sUresi -0,179 6,004 | 0,000
Menopoz slresi | -0,042 -1,413 | 0,158
Sigara kullanimi 0,007 0,234 0,815
Kafein -0,019 0,675 | 0,500
Fiziksel aktivite 0,092 3,126 0,475
Giyim sekli 0,092 3,126 0,000
***Coklu regresyon analizi (dogrusal-basamakli), VKi: Viicut kitle indeksi

analizi yapilmis olup emzirme stiresinin D vitamini dizeyi ile iliskili
en énemli belirteg oldugu saptanmistir.

Kemik metabolizmasi; i1k, etnisite, ailesel 6zellik, hormonal
faktorler, menars yasi, menstriel diizensizlik, oral kontraseptif
kullanimi,  gebelik, emzirme, diyet aliskanliklari, fiziksel
aktivite duzeyi, sigara kullanimi, alkol kullanimi gibi bircok
faktére bagimli olan ve yasamin farkli donemlerinde degisime
ugrayabilen dinamik bir prosestir (32-35). Bu faktérlerin yasamin
farkli dénemlerinde farkli etkileri bulunmaktadir. Emzirme
stresinin KMY Uzerine olan etkisi, yasamin ileri donemlerinde
yas, menopoz slresi, diyetle yetersiz kalsiyum alimi, VKi'deki
dedisimler ve azalmis fiziksel aktivite gibi 6n plana ¢ikan faktorler
ile maskelenebilmektedir. Ancak calismamizda da oldugu gibi
tim faktorlerin etkisi birlikte degderlendirildiginde emzirme
sliresinin postmenopozal dénemdeki KMY Uzerinde negatif
etkisi oldugu gdzlemlenmektedir. Ayrica emzirme suresinin
artmasiyla dustk D vitamini dizeyleri arasinda bir iliski oldugu
da saptanmistir. Emzirmenin D vitamin diizeyi Uzerine etkilerini
arastiran ise az sayida calisma bulunmaktadir (36,37).

Calismanin Kisithliklan

Dinya Saglk Orgiitl, emzirmeyi; “baskin (predominant)”
ve “tek anne suUtl (exclusive)” terimleri ile tanimlamistir.
Exclusive, en az 4 ay boyunca anne sttlinin yaninda vitamin,
mineral ve ilaclar disinda su dahil herhangi bir icecek ve/
veya gida alinmamasi olarak tanimlanmistir. Predominant ise,
anne sitl temel besin kaynadi olmakla birlikte, anne sitiine
ek olarak su, meyve suyu ve su bazl gidalarin alinmasi olarak
tanimlanmistir.  Hastalarin  ge¢mise ait bilgileri hatirlamakta
yasadiklari zorluklar nedeniyle emzirme siresinin bu sekilde
standardize edilememesi ve hastalarin cogunun sedanter olmasi
bu calismanin yetersizlikleri arasindadir.

Sonuc¢

Emzirme slresinin osteoporoz, spinal kirik ve D vitamini eksikligi
icin risk faktorl olabilecegi gorilmistlr. Farkli toplumlarda
osteoporoz risk faktorlerinin degisebilecedi g6z 6niine alinmalidir.
Turk toplumunda uzamis laktasyon ddnemi, osteoporoz ve
kemik metabolizmasi acisindan 6nemli bir belirteg olarak ele
alinmaldir.

Emzirme suresinin, insan metabolizmasi Uzerine etkileri
konusunda hentiz bir fikir birligi saglanamadigindan, bu ve
benzer calismalarin, uzun dénem sonuglari ile daha fazla sayida
hastayi iceren ve daha 6zenli dizayn edilmis, randomize-kontrolll
ve prospektif calismalara ihtiyag vardir.

Etik

Etik Kurul Onayi: Arastrma protokoli Kocaeli Universitesi
Klinik Calismalar Etik Kurulu tarafindan onaylandi (proje no:
2011/4, KAEK1/4).

Hasta Onayi: Retrospektif bir calisma oldugu icin hasta onami
alinmamistir.

Hakem Degerlendirmesi: Editorler kurulu disinda olan kisiler
tarafindan degerlendirilmistir.
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Bilateral Femoral Head Insufficiency Fractures and Multiple Vertebral
Fractures: A Case Report on Rare Presentations of Pregnancy and
Lactation-associated Osteoporosis and Their Outcomes

Gebelik ve Emzirme lliskili Osteoporoza Sekonder Gelisen ve Nadir Gérilen Bilateral
Femur Basi Yetmezlik Kirigi ve Coklu Vertebra Kiriklari: Olgu Sunumu

© selin Ozen, ® Oya Umit Yemisci, ® Seyhan Sézay
Baskent University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Ankara, Turkey

Abstract

Pregnancy and lactation-associated osteoporosis (PLO) is a rare condition seen in the last trimester of pregnancy and early puerperal period
which can result in vertebral and femoral fractures. In this case report, two cases of fractures secondary to PLO, their management and clinical
outcomes are presented. Case one describes a patient with vertebral fractures secondary to PLO who was treated with bisphosphonates.
Case two describes a rare case of bilateral femoral head stress fractures secondary to PLO, treated with bed rest, a home exercise programme
and calcium and vitamin D supplementations. Pharmacological treatment of PLO includes teriparatide and strontium ranelate and crossover
treatments-all of which require the cessation of breastfeeding. The optimal PLO treatment remains to be determined. Further studies
comparing the clinical and biological outcomes of these drugs are necessary so that clinicians can accurately advise women on the risks and
benefits of each, for both themselves and their child and guide patients in making a suitably informed decision regarding treatment.
Keywords: Osteoporosis, osteoporotic fractures, lactation, thoracic vertebrae, femur head

(074

Gebelik ve emzirme iliskili osteoporoz (GEIO), gebeligin ticlincli trimesterinde ve erken puerperal dénemde goriilen ve vertebra ve femur
kiriklarina yol acabilen, nadir bir hastalikti. Bu olgu raporunda, iki farkli vakada GEiO'ya sekonder gelisen kiriklar, uygulanan tedaviler ve
klinik sonuclar sunulmaktadir. Birinci olguda, GEiQ'ya sekonder gelisen ve bifosfonat ile tedavi edilen vertebra kirikli bir hasta sunulmaktadir.
ikinci olguda ise GEIO'ya sekonder gelisen, nadir gériilen bilateral femur basi yetmezlik kingi olan bir hasta sunulmaktadir. Bu hasta yatak
istirahati, ev egzersiz programi, kalsiyum ve D vitamin takviyesi ile tedavi edildi. GEiO’nun farmakolojik tedavisinde teriparatid, stronsiyum
ranelat ve capraz gecis tedavileri yer almaktadir. Bunlarin tiim, emzirmeyi sonladirma gerektiren tedavilerdir. GEIO’nun optimal tedavisi halen
bilinmemektedir. Bu nedenle, farmakolojik tedavilerin klinik ve biyolojik sonuglarini arastiran ve karsilastiran calismalar gereklidir. Bu bilgileri
kullanarak, hekim, farkli tedavilerin faydalarini ve anne ve bebege potansiyel zararlarini hastaya aktarabilecektir. BOylece hekim-hasta is birligi
ile en uygun tedavi planinin yapiimasi da mimkdin olabilecektir.

Anahtar kelimeler: Osteoporoz, osteoporotik kiriklar, laktasyon, torasik vertebra, femur basi
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Introduction

Pregnancy and lactation-associated osteoporosis (PLO) is a rare
condition seen in the last trimester of pregnancy and in the
early puerperal period. The incidence of PLO is approximately
0.4 in 100,000 women (1). It is believed that the number of
undiagnosed cases are even more (2). PLO typically presents
with back pain and fragility fractures of the vertebra, resulting
in a change in posture, loss in height and disability (3). Due to
the rarity of PLO, back and buttock pain occurring during this
time may be misdiagnosed as ligamentous laxity induced by
hormones of pregnancy.

Even though risk factors such as a positive family history, low
body mass index (BMI), insufficient calcium intake, and smoking
have been determined for the development of PLO (1,4), the
etiology and pathophysiology remains unknown (5). Indeed,
there are no clear criteria for its management and no consensus
on the best treatment option. Here, we present two cases of
PLO, their differing pharmacological treatments and outcomes.

Case Reports

Case 1

A previously healthy 29-year-old woman presented to the
physical and rehabilitation medicine (PRM) outpatient clinic with
a one month history of back pain. The patient had given birth to
her second child via caesarean section, two and a half months
previously. Her pregnancy had been uneventful. The back pain
was mostly in the thoracic region and was exacerbated on
movement and walking and when picking up and holding her
child. The patient described her back pain as 10/10 on a visual
analogue scale (VAS). There were no neurological symptoms
in the extremities. There was no history of incontinence. She
was not receiving any medical treatment. There was no history
of smoking or alcohol consumption. The patient admitted
to restricting her dietary intake, including cutting out dairy
products, postpartum in order to lose weight.

On examination she was 1.64 cm in height and weighed 62
kg (BMI 23.05). She had a kyphotic posture with paravertebral
spasm in the thoracolumbar region. On palpation there was
diffuse tenderness of the lower thoracic spine. Thoracic vertebra
range of motion was limited and painful. Full blood count, urea
and electrolytes, liver function tests, serum calcium, C-reactive
protein, erythrocyte sedimentation rate and thyroid function
tests were within normal limits. The patient’s vitamin D level
was low at 9.8 ng/mL with a normal parathyroid hormone (PTH)
level.

Magnetic resonance imaging (MRI) of the thoracic spine
revealed multiple fractures at the level of T10-T12 vertebrae with
a loss in height of 20-30%. Edema was present at the proximal
end plates of T10 and T11 vertebrae and in the corpus of T12
consistent with acute fractures. Bone mineral density (BMD)
measured using dualenergy X-ray absorptiometry (DEXA)
showed osteoporosis with a L1-L4 total T-score of -3.9 (Table 1).

The patient was diagnosed with PLO related vertebral
compression  fractures. Breast feeding was terminated,
the patient was advised on a suitable diet, the use of a
thoracolumbar corset, given cholecalciferol supplements (800
u/day) and started on ibandronic acid 150 mg/month. Three
months into the treatment the patient’s back pain had markedly
reduced, with a VAS for pain of 3. At the six month follow-up
the patient’'s DEXA showed an improvement in BMD (Table 1).
The patient continues to take her monthly dose of ibandronic
acid as prescribed.

Case 2

A previously healthy 42-year-old woman presented in the
thirty fourth week of pregnancy with bilateral hip pain. The
pain was exacerbated by weight bearing and movement and
relieved by rest. Her current pregnancy so far and previous
pregnancy eight years earlier had been uneventful. She had
been taking multivitamins since the first trimester. She was
a non-smoker and non-drinker. No radiological investigations
were initially planned due to the risks to the fetus. The pain
worsened as the pregnancy continued and three weeks
later, by the time of delivery by caesarean section, she was
unable to weight bear. On the third day postpartum an MRI
of the hips revealed bilateral stress fractures of the femoral
heads (Figure 1). The patient was referred to a PRM specialist.
A DEXA revealed osteoporosis of the femoral neck. Routine
blood tests were normal. The patient’s vitamin D level was
39.2 ng/mL with a normal PTH (17.33 picogram/mL) and
serum calcium level. Beta-CrossLaps (beta-CTx) was increased
at 1.04 ng/mL indicating an increase in osteoclastic activity.
The patient’s thyroid stimulating hormone was reduced at 0.08
with a normal thyroxine (T4) level. The patient was counselled
and encouraged to stop breast feeding with a view to start
anti resorptive treatment, however she declined. The patient
was advised not to weight bear for a three month period
post diagnosis, given a home exercise program of lower
extremity range of motion and strengthening exercises and
started on calcium and vitamin D supplements. Three months
later the patient’s hip pain had reduced. A repeat bilateral

Table 1. Changes in BMD values with treatment

BMD value Pre-treatment | © L
treatment

L1-4 T-score -3.9 3.3

L1-4 Z-score -4.0 3.2

L1-4 BMD (g/cm?2) 0.706 0.786

L1-4 BMC (g) 33.42 35.47

Femur neck T-score 2.2 -1.9

Femur neck Z-score 2.1 -1.8

Femurzneck BMD 0739 0772

(9/cm?)

BMD: Bone mineral density, L1-4: Lumber vertebra 1-4, BMC: Bone mineral
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hip MRI revealed a reduction in bone marrow edema of the
femoral heads. She was initially advised to commence partial
weight bearing with the aid of a walking frame and gradually
progressed to fully weight bearing over a further two months.
The patient currently continues to breast feed and take calcium
and vitamin D supplementations six months postpartum. The
hip pain has markedly reduced and only occurs on prolonged
standing. The patient has been advised against partaking in
high energy sports such as basketball and running; swimming
and floor exercises have been recommended. A repeat DEXA
has been planned at the end of the first year postpartum.

Discussion

PLO, also known as transient osteoporosis of pregnancy, was
first described by Nordin and Roper (6) in 1955 followed by
Curtiss and Kincaid (7) in 1959. PLO is a rare condition with
consequential compression fractures mostly occurring in the
lower thoracic and lumbar spine (8). On the other hand, bilateral
hip fractures or sacral fractures secondary to PLO are very rare
(9-15).

During the final six weeks of pregnancy, fetal osteogenesis
results in an increase in maternal calcium loss. This is further
exacerbated by postpartum lactation (16). Many studies have
reported loss of BMD in pregnancy, however this loss is variable.
Although it has been suggested that PLO mostly occurs in those
with an initial low BMD, it is impossible to know whether these
women have a prior history of osteopenia or osteoporosis as in
most cases the women have never had a DEXA (17). Furthermore,
fracture recurrence secondary to PLO in subsequent pregnancies
has been reported to be as high as 33% (1).

Primary prevention in the treatment of PLO is essential. The
patient must be educated regarding a balanced diet and regular
physical activity. An intake of calcium 600-1,500 mg/day and
cholecalciferol 800 IU/day is recommended (18). Cessation
of lactation is mostly recommended (19); studies have shown
that these preventative measures alone have led to a 6% and
9.5% increase in lumber BMD values at 8-18 and 24-48 months
respectively (4,20).

Other pharmacological treatment includes bisphosphonates
(BPs) (1), teriparatide (21,22) and strontium ranelate (23).
Importantly, to date there is no consensus on the first line
pharmacological treatment in PLO, nor any comparison of BMD
values and clinical outcome in PLO patients according to the
pharmacological treatment received. A case series of eleven
women treated with BP for PLO whose follow up ranged from
1-19 years, revealed an increase in BMD up to 17% at one year
and 23% at the end of two years (1). Concern about BPs use
in women of childbearing age is related to the pharmacokinetic
and pharmacodynamic properties of BPs that result in prolonged
retention in the skeleton and suppression of bone turnover.
Another report of five cases of PLO with fractures found
that the two patients treated with teriparatide showed more
improvement in BMD than those treated with calcium and
vitamin D alone. However, one of two patients was diagnosed
with papillary thyroid cancer nine months after treatment with
teriparatide was commenced (24). Another patient received six
months of teriparatide followed by six months of denosumab
in the belief that this sequential therapy may have benefits; it is
known that antiresorptive medication after teriparatide therapy
can prevent subsequent decline in BMD (25,26).

Vertebral and femoral fractures in PLO present a diagnostic
challenge as the signs and symptoms can easily be confused
with mechanical back, pelvic and ligamentous pain of pregnancy
(27). Furthermore, safe investigative options during pregnancy
are limited and so fractures secondary to PLO becomes a
diagnosis of exclusion. A delay in diagnosis can result in a whole
range of complications, some of the more serious ones including
compression of the spinal cord and avascular necrosis.

There is still no clinical guideline on the pharmacological
treatment of PLO; in the cases reported here both patients
showed clinical improvement, which were confirmed by
investigative findings, even though one was treated with BPs
and the other with calcium and vitamin D. This may suggest that
the more conservative approach to pharmacological treatment,
in which cessation of breast feeding is not essential and side
effects are few, may suffice in the treatment of a transient
osteoporosis. Further studies comparing the clinical and

Figure 1. Coronal T1 fat spin echo (a) and proton density fat saturation imaging (b) showing widespread bone marrow edema from the level of
the subchondral bone of the femoral heads proximally to the intertrochanteric region distally with bilateral synovitis consistent with subchondral

stress fractures of the femoral heads
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biological outcomes of the various drug regimens are necessary
so that clinicians can accurately advise women on short and
long term risks and benefits of each, for both themselves and
their child, and guide the patient in making a suitably informed
decision regarding treatment.
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Ankilozan Spondilit, Crohn Hastaligi ve Anti-tim6r Nekroz Faktor-
alfa Tedavi ile Indtiklenen Psoriasis olan Hastada Ustekinumab

Tedavisine Dramatik Yanit

Dramatic Response to Ustekinumab Treatment in a Patient with Ankylosing Spondylitis
and Crohn’s Disease and Anti-tumor Necrosis Factor-alpha Drug Induced Psoriasis

O® sevilay Kilic, ® Hatice Resorlu*, ® Alper Ekinci, ® Ayse Selcen Bulut Keskin*

Canakkale Onsekiz Mart Universitesi Tip Fakdltesi, Dermatoloji Anabilim Dali, Canakkale, Tirkiye
*Canakkale Onsekiz Mart Universitesi Tip Fak(ltesi, Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Canakkale, Tirkiye

Anti-timdr nekroz faktér-alfa (anti-TNF-av) ilaglar ile tedavi, Crohn hastaligi, ankilozan spondilit ve psoriasis dahil olmak Uzere, ortak patogeneze
sahip olan bircok kronik enflamatuvar hastalikta 6nemli iyilesme saglar. Ancak bu tedaviler esnasinda, paradoksal olarak, psoriasis gibi kiitan6z
yan etkiler gorilebilmektedir. Patofizyolojisi halen tam olarak anlasilamamasina ragmen, TNF-a. blokajinin yatkin kisilerde lokal olarak asiri
interferon-o. Uretimini tetikledigi ve psoriatik lezyonlara neden oldugu dusunilmektedir. Bu olguda ankilozan spondilit ve Crohn hastaligi
nedeniyle, énce adalimumab sonrasinda infliksimab kullanan ve bu ilaglara bagl psoriasiform lezyonlari gelisen, 50 yasinda kadin hastamizi
sunduk. Anti-TNF-a tedavisi kesilen ve ustekinumab baslanan hastada, tedaviye dramatik bir yanit alinmistir. Psoriasiform dokuntiler diizelmis,
ankilozan spondilit ve Crohn hastalidina ait hastalik aktivitesi baskilanmistir. Ustekinumab, anti-TNF-a ilaglara bagl psoriasiform dokintiler
gelisen, ankilozan spondilit ve Crohn hastalarinin yénetiminde iyi bir secenek olabilir.

Anahtar kelimeler: Psoriasis, Crohn hastaligi, ankilozan spondilit, ustekinumab

Abstract

Treatment with anti-tumour necrosis factor-alpha (anti-TNF-a) drugs provides significant improvements in many chronic inflammatory diseases
with common pathogenesis, including Crohn’s disease, ankylosing spondylitis and psoriasis. However, during these treatments, paradoxically,
cutaneous side effects such as psoriasis can be seen. Although its pathophysiology is well understood, it is thought that TNF-a. blockade
triggers locally excessive interferon-a production in predisposed subjects and causes psoriatic lesions. In this case report, we present a 50-year-
old female patient with ankylosing spondylitis and Crohn’s disease who used adalimumab and then infliximab and developed psoriasiform
lesions due to these drugs. Anti-TNF-a treatment was discontinued, and ustekinumab was started. Psoriasiform rashes improved; disease
activity of ankylosing spondylitis and Crohn’s disease was suppressed. Ustekinumab may be a good option to manage ankylosing spondylitis
and patients with Crohn's disease who develop psoriasiform rashes due to anti-TNF-a drugs.

Keywords: Psoriasis, Crohn’s disease, ankylosing spondylitis, ustekinumab

Giris

Psoriasis, multipl komorbiditeleri olan multisistem, kronik
enflamatuvar bir hastaliktir  Psoriasisin; obezite, metabolik
sendrom, hipertansiyon, diyabet, ateroskleroz, seronegatif
spondiloartrit ve enflamatuvar barsak hastaligi gibi ortak
patogenetik mekanizmayl paylasan bircok hastalik ile iliskili
oldugu bilinmektedir. Psoriasis ve pek c¢ok enflamatuvar
romatizmal hastaligin tedavisinde anti-timoér nekroz faktér-alfa
(anti-TNF-au) ilaglar uzun slreden beri kullanilmaktadir. Ancak bu
ilaclarin, bazen beklenmedik sekilde psoriasiform dokuntdlere

yol actigi gorllmektedir. Son zamanlarda anti-TNF-a tedavisi ile
indlklenen psoriasis olgularinda, énemli sayida olgu bildirilmistir
(1-3). Bununla birlikte, paradoksal goériilen bu yan etkinin,
patojenik mekanizmasi hentiz tam olarak anlasilamamistir.

Bir biyolojik tedavi olan ustekinumab, IL-12 ve IL-23 sitokinlerin
ortak p40 alt birimlerini etkileyen bir Ig G1 rekombinant
monoklonal Orta-siddetli plak tip psoriasis
tedavisinde etkili ve glvenli oldugu kanrtlanmistir (4). Ayrica
ankilozan spondilit (AS) ve enflamatuvar barsak hastaliginda da
kullanimi s6z konusudur (5,6).

antikorudur.
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Bu olguda; AS ve Crohn hastaligi (CH) ile takip edilen hastamizda,
anti TNF-a. tedavisi sonrasi gelisen psoriasis ve ustekinumab
tedavisine verdigi dramatik yanit sunulmustur. Ustekinumab
tedavisi ile hem psoriasis, hem de AS ve CH kontrol altina alinmistir.

Olgu Sunumu

Elli yasinda, CH ve AS tanilar ile takip edilen kadin hasta
poliklinigimize kol ve bacakta dokuntiler ile bagvurdu.
Ozgecmisinde, diabetes mellitus, hipertansiyon ve tiroid nodiilleri
mevcuttu. Sigara ve alkol kullanimi yoktu. Soygec¢misinde,
annesinde psoriasis ve cocugunda CH oldugu &grenildi. Daha
once, CH ve AS tedavisi icin non-steroid anti-enflamatuvar ilaglar,
sulfasalazin, prednizolon, metotreksat ve azatiopirin kullandig
ogrenildi. Ancak her iki hastalik icin de etkisizlik nedeni ile
adalimumab tedavisine gecilmisti. Bu tedavi sonrasinda, kol
ve bacak ekstansor bolgelerinde psoriatik lezyonlar gelismisti.
Muayenesinde, sacli deri, gbvde, alt ve Ust ekstremitede
yaygin psoriatik plaklar gozlendi. Psoriasis alan siddet indeksi
(PASI) skoru 17,5 olarak bulundu. Laboratuvar degerleri, hafif
hiperglisemi (aglik kan sekeri 132 mg/dL) haricinde normaldi.
Bath Ankilozan Spondilit Hastalik Aktivite indeksi (BASDAI):
7,2'ydi. Bunun Uzerine infliksimab tedavisine gecildi. Ancak
tedavinin 3. ayinda ne psoriasis lezyonlarinda (PASI skorlari) ne
eklem sikayetlerinde, (BASDAI skorlari) ne de gastrointestinal
sistem sikayetlerinde (karin agrisi, ishal) iyilesme olmadi (Sekil
1). Tedavi devam ederken mevcut 3 hastaliginda da kétilesme
olmasi Uzerine, hasta gastroenteroloji ve dermatoloji ile konsllte
edildi. Ustekinumab tedavisi baslanmasi uygun goriildi. Hastanin
kilosuna uygun olarak 12 haftada bir 90 mg ustekinumab verildi
(0,4 ve 12. haftalarda induksiyon tedavisi yapildi). Tedavinin 3.
ayinda PASI ve BASDAI skorlarinin geriledigi, periferik artrit ve
kanli ishal sikayetlerinin de kayboldugu goéruldu (Sekil 2). Birinci
yilin sonunda psoriasis lezyonlari tamamen iyilesti (PASI=0) ve
BASDAI skoru 2'nin altina indi.

Hasta onami alinmistir.

Tartisma

Anti TNF-a ilaglar, spondilartropatilerin tedavisinde sik tercih
edilen, etkinligi kanitlanmis ilaclardir. Bu tedaviler esnasinda,

Sekil 1. Alt ekstremitede psoriatik plaklar

literatlrde iyi tanimlanmig yan etkilerin yani sira; bazi paradoksal
yan etkiler de gorllebilir. Psoriasis bu paradoksal yan etkilerin
en bilinenidir. Psoriasis disi endikasyonlarla anti TNF-o. kullanan
hastalarda, yeni olusan psoriatik lezyonlar seklinde gordlebilecegi
gibi; psoriasis tanili hastalarda lezyonlarda alevlenme seklinde
de ortaya gikabilir (7,8). Bu durumun patofizyolojisi hentiz
net olarak aciklanamamakla birlikte, bazi hipotezler 0&ne
siriimektedir. En sik kabul géren hipotez interferon (IFN)-a ile
ilgilidir. IFN-a psoriasis indiksiyonunun erken evresi icin dnemli
bir sitokindir. Dermal plazmositoid dendritik hicreler (DPDC),
IFN- o Uretiminde goérev alir. TNF-a,, DPDC etkileyerek, IFN-ou
Uretimini inhibe edebilir. TNF-a. blokaji ile, predispoze kisilerde
lokal olarak asir IFN-o. Gretimi olusur. Bu durumun IL15/bazi
kemokin reseptoérlerinde (CXCR3) artis yoluyla, T hucrelerini
aktive ettigi ve sonucta deriye migrasyonuna neden olarak
psoriatik lezyonlari olusturdugu dustintlmektedir (9,10).

Bazi yazarlar; genetik faktorlerin psoriasis gelisiminde onemli
bir rol oynadigini 6ne sirmektedir. Genetik polimorfizmlerin,
paradoksal psoriatik lezyonlar olusturdugu distuntlmektedir
(11,12). Sherlock ve ark. (13) derledigi bir retrospektif
calismada; infliksimab tedavisi sonrasi psoriasis ve psoriasiform
deri lezyonlari gelisen hastalarda, IL23R’deki polimorfizmler ile
CH arasinda bir iliski bulunmustur.

Psoriasiform reaksiyonlar, kadinlarda ve kisisel/ailesel psoriasis
Oykust olmayan hastalarda daha sik gortlmektedir (14).
Olgularin cogunda, dokintllerin, anti TNF-a. tedavinin 3.
ve 4. enjeksiyonlarinda gelistigi gozlenir. Ancak ilacn ik

RS

Sekil 2. Alt ekstremitede tamamen iyilesmis psoriatik plaklar
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uygulanmasindan glinler sonra ya da 7 yil sonrasinda gdériilen
olgular da bildirilmistir (15,16). Bilinen olgularin yaklasik yarisi
infliksimab ile iliskilidir (14-16). Harrison ve ark. (10), psoriasiform
lezyonlari en ¢ok indikleyen anti-TNF-a ilacin, adalimumab
oldugunu bildirmektedirler. Bizim hastamizda oldugu gibi, farkli
anti-TNF-a ilaclara karsi, ayni yan etkiye sahip olan hastalar da
mevcuttur (16).

Psoriasis  tedavisi sirasinda  gelisen  yeni  psoriasiform
doklntuler, onceki lezyonlardan farkli lokalizasyonlarda
(en sik palmoplantar lokalizasyonda) ve farkli morfolojide
gorulmektedir (en sik pustiler tip) (9,17). Bu veriler, anti-TNF-o.
ile tedavi sonrasi gelismis psoriasiform lezyonlarin dnceden var
olan psoriasisin kétllesmesi olmadigi aksine de novo psoriasis
oldugunu desteklemektedir (17,18). Bizim hastamizda da ilk
olarak adalimumab kullanimi ile gelisen, sonrasinda infliksimab
kullanimiyla devam eden ve artis gdsteren psoriasiform lezyonlar
vardil. Kisisel/ailesel psoriasis Oyklst yoktu. Literatlrden
farkli olarak; yeni gelisen psoriasis lezyonlari plak tip psoriasis
formundaydi ve lokalizasyonu plak tip psoriasisde gorilen tipik
lokalizasyonla uyumluydu.

Paradoks olarak tetiklenen psoriasis olgularinin yonetiminde,
olagan psoriasis olgularindan farkli bir éneri bulunmamaktadir.
Vicut ylzeyinin %5'inden azini iceren psoriasiform lezyonlari
olan hastalarda topikal tedavilerin (glukokortikoidler, kalsinérin
inhibitorleri ve antibiyotikler) kullaniimasi ve anti-TNF-a ile
tedaviye devam edilmesi 6nerilmektedir. Ancak vicut ylzey
alaninin %5'inden fazlasini iceren lezyonlari olan siddetli tutulum
gosteren hastalarda, anti-TNF-o. kullanmina ara verilmeli,
sistemik tedaviler (fototerapi, asitretin, glukokortikoidler ve
antibiyotikler) kullanilmali, veya hastanin durumuna bagl olarak
baska bir biyolojik ajana gecilmesi dustndlmelidir (12,17). Bizim
olgumuzda psoriasis lezyonlarinin artis gostermesine ek olarak,
mevcut diger iki hastaliginin da kotilesmesi nedeniyle anti-
TNF-o. tedavisi kesilerek farkli bir biyolojik ajan olan ustekinumab
tedavisi baslandi. Bu tedavi ile hem psoriasis hem de AS ve CH
kontrol altina alinabildi. Hastanin CH icin kullandigi mesalazin ve
azotiopdrin kesildi.

Literatlrde, anti-TNF-a. intoleransi olan ve psoriasiform
dokintuleri gelisen hastalarin yonetiminde, ustekinumab iyi bir
secenek gibi gérinmektedir. Gozlemimize gdre; ustekinumab,
anti-TNF-o. ajanlarin tetikledigi psoriasis, CH ve AS bulunan
hastamizda iyi bir tedavi se¢enegdi olmustur. Bu anlamda her
U¢ hastaliginda etkin tedavi edildigi ik olgudir. Bizim olumlu
sonuglarimiza ragmen, nadiren ustekinumab tedavisi ile de
psoriasiform yan etkiler bildirilmistir (19,20).

Psoriasis, AS ve CH gibi bircok kronik enflamatuvar hastalikla ortak
bir patogeneze sahiptir. Bu hastaliklarin tedavisinde kullanilan
anti-TNF-o. tedaviler, paradoksal olarak psoriasis olusumuna
neden olabilirler. Boyle bir durumda, hastanin durumuna bagli
olarak, ilacin kullanimina ara vermek, baska bir biyolojik ajan
ile tedaviye ge¢gmek ya da psoriasis icin ek bir hastalik modifiye
edici ajan eklemek gibi tedaviler duslndlebilin Bu anlamda
ustekinumab etkin bir tedavi secenegdi olabilir. Ancak; paradoksal
olarak gelisen psoriasisin, klinik ézelliklerinin ve patofizyolojisinin

daha iyi anlasilabilmesi ve uygun bir sekilde tedavi edilebilmesi
icin benzer olgularla daha ileri calismalar yapilmasi gereklidir.
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