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AMAC VE KAPSAM

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

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

Osteoporoz ve kemik hastaliklarina ilgi duyan birinci basamak tip hizmeti
veren pratisyen hekim, i¢ hastaliklari, jinekoloji, romatoloji ve fiziksel tip ve
rehabilitasyon uzmanlarinin “bilmesi gerekli olanlar” iyice saptayarak; bunlari
Turk Osteoporoz Dergisi'nde bulmalari icin gerekli diizenlemeler yapilacaktir.
Tirk Osteoporoz Dergisi, Emerging Sources Citation Index (ESCI), DOAJ,
EBSCO Database, Gale/Cengage Learning, CINAHL, Index Copernicus,
Embase, Scopus, Proquest, J-Gate Academic Keys, TUBITAK/ULAKBIM,
Hinari, Oare, Ardi, Goali, Tiirk Medline Ulusal Atif indeksi tarafindan
indekslenmektedir.

Acik Erisim Politikasi

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

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

Abone islemleri
Turk Osteoporoz Dergisi, Ulkemizde gérev yapan fiziksel tip ve rehabilitasyon
uzmanlarina, akademisyenlerine ve osteoporoz’a ilgi duyan diger tim tip
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branslarina mensup uzmanlara Ucretsiz olarak dagitimaktadir. Derginin tim

sayllarina Ucretsiz olarak www.turkosteoporozdergisi.org adresinden tam
metin ulasilabilir. Dergiye abone olmak isteyen kisiler Turkiye Osteoporoz
Dernegi'ne basvurmalidir.

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

Faks: +90 212 560 40 79

Web Sayfasi: www.turkosteoporozdergisi.org

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

izinler

Baski izinleri icin basvurular Editor ofisine yapilmalidir.

Editor: Prof. Dr. Yesim Kirazli

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

Faks: +90 212 560 40 79

Web Sayfasi: www.turkosteoporozdergisi.org

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

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

Materyal Sorumluluk Reddi

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

Reklam

Reklam ile ilgili basvurular Yayinevi'ne yapiimalidir.

Yayinevi: Galenos Yayinevi

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

Faks: +90 212 621 99 27

Web Sayfasi: www.galenos.com.tr

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

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

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

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

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

Open Access Policy

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

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

Subscription Issues

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

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

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

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

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

Permissions

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

Editor: Prof. Dr. Yesim Kirazli

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

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

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

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

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

Denial of Responsibility

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

Advertisement

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

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

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

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

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

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

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

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

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

Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar sorumludur.

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

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

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

Genel Kurallar

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

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

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

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

Orijinal Makaleler

1) Baslhk Sayfasi (Sayfa 1)

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

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

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

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

2) Ozet (Sayfa 2)

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

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

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

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

Genel Kurallar boélimiine uyunuz.

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

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

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

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

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

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

Sonug bashgr altinda calismadan elde edilen sonug vurgulanmalidir.

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

4) Kaynaklar

Kaynaklarin gercekliginden yazarlar sorumludur.

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

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

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

a) Standart makale:

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

b) Kitap:

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

¢) Kitap Bolimu:

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

Birden fazla editor varsa: editors.

d) Toplantida sunulan makale:

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

e) Elektronik formatta makale:

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

f) Tez:

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

5) Tablolar-grafikler-sekiller-resimler

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

Ozel Béliimler
1) Derlemeler:

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

2) Olgu Sunumlari:

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

3) Editére Mektuplar:

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

4) Bilimsel Mektuplar:

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

5) Egitim Yazilari:

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

Yazisma

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

Adres:

Turkiye Osteoporoz Dernegi

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

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

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




INSTRUCTIONS TO AUTHORS

The ‘Turkish Journal of Osteoporosis’ is an official journal of the Turkish Society of Osteoporosis.
An additional supplement is also published on the occasion of the National Osteoporosis Congress.
The Journal publishes papers on all aspects of osteoporosis, metabolic bone diseases and its
rehabilitation. In addition to original articles, review articles, original case reports, letters to the editor,
scientific letters, educational articles, abstracts from new literature and announcements of future
congresses and meetings are also published.

The scientific board guiding the selection of the papers to be published in the journal is consisted of
the elected experts of the journal and from national and international authorities.

Turkish Language Institution dictionary and orthography guide should be taken as basis for literary
language. Papers written in English language are particularly supported and encouraged.
Manuscript format should be in accordance with Uniform Requirements for Manuscripts Submitted
to Biomedical Journals available at http://www.icmje.org/.

Ethical committee approval may be requested by the editors for publication of clinical research
studies. Authors should indicate in the manuscript that the procedures followed were in accordance
with the ethical standards of the responsible committee on human experimentation (institutional and
national) and with the Helsinki Declaration of 1964, revised 2013 and that the informed consent of
patients was taken. In experimental animal studies, the authors should indicate that the procedures
followed were in accordance with animal rights (Guide for the care and use of laboratory animals.
www.nap.edu/catalog/5140.html) and obtain approval of the ethics committee.

Authors are responsible for the contents of the manuscript and accuracy of the references.

The authors have to certify that their manuscript has not been published and/ or is under consideration
for publication in any other periodical. Only those data presented at scientific meetings in form of
abstracts could be accepted for consideration if notification of the scientific conference is made. The
signed statement on absence of conflict of interests, scientific contributions and responsibilities of
all authors is required.

All manuscripts are reviewed by editor, related associate editor and at least three experts/referees.
The authors of the accepted manuscript for publication have to accept that the editor and the
associate editors are authorized to make corrections without changing the main text of the paper.

General Guidelines

Manuscripts can only be submitted electronically through the web site www.JournalAgent.com/
osteoporoz after creating an account. This system allows online submission and review. The ORCID
(Open Researcher and Contributor ID) number of the correspondence author should be provided
while sending the manuscript. A free registration can be done at http://orcid.org.

The manuscripts are archived according to ICMJE- www.icmje.org, Index Medicus (Medline/ PubMed)
and Ulakbim- Turkish Medicine Index Rules. Rejected manuscripts, except artwork are not returned.
Manuscript should not exceed 5000 words. All pages of manuscript should be numbered at right
top corner except the title page. In order to be comprehensible, papers should include a sufficient
number of tables and figures.

The style for title page, references, figures and tables should be unique for all kind of articles
published in this journal.

Original Articles

1) Title Page (Page 1)

This page should include the Turkish and English titles of the manuscript, affiliation of author(s), key
words and running titles.

The English title should take place in the title page. Likely, Turkish title should be mentioned for
articles in foreign language. Turkish and English key words and running titles should also be included
in the title page.

The names and full postal addresses of authors and the corresponding author should be indicated
separately. Especially as e-mail addresses will be used for communication, e-mail address of the
corresponding author should be stated. In addition, telephone and fax numbers must be notified.

If the content of the paper has been presented before, the date and place of the conference should
be denoted.

If there are any grants and other financial supports by any institutions or firms for the study,
information must be provided by the authors.

2) Summary (Page 2)

In the second page, Turkish and English summaries of the manuscript (maximum 200 words for
each), and the key words should take place.

The summary consists of the following sections separately: Objective, Materials and Methods,
Results, Conclusion. Separate sections are not used in the summaries for the review articles, case
reports and educational articles. For these articles, the summaries should not exceed 200 words and
briefly present the scope and aims of the study, describe the salient findings and give the conclusions.
The references should not be cited in the summary section. As far as possible, use of abbreviations
are to be avoided. If any abbreviations are used, they must be taken into consideration independently
of the abbreviations used in the text.

3) Text (According to the length of the summaries Page 3 or 4 and etc.)

Please follow the instructions in “general guidelines.”

The typical main headings of the text are as follows: Introduction, Materials and Methods, Results,
Discussion.

The introduction part should include the rationale for investigation and the background of the
present study. Results of the present study should not be discussed in this part.

Os

urk

S10]010]{0)A

Dergis|

TURKISH JOURNAL OF OSTEOPOROSIS

Materials and methods section should be presented in sufficient detail to permit the repetition of the
work. The statistical tests used should be stated.

Results should also be given in detail to allow the reproduction of the study.

Discussion section should provide a thorough interpretation of the results. It is recommended that
citations should be restricted to those which relate to the findings of the authors.
Acknowledgements should be as brief as possible. Any grant that requires acknowledgement should
be mentioned.

Study Limitations should be detailed. In addition, an evaluation of the implications of the obtained
findings/results for future research should be outlined.

Conclusion of the study should be highlighted.

The excessive use of abbreviations is to be avoided. All abbreviations should be defined when first
used by placing them in brackets after the full term. Abbreviations made in the abstract and text
are separately taken into consideration. Abbreviations of the full terms that are made in the abstract
must be re-abbreviated after the same full term in the text.

4) References

Accuracy of reference data is the author’s responsibility.

References should be numbered according to the consecutive citation in the text. References should
be indicated by parenthesis in the text.

The reference list should be typed on a separate page at the end of the manuscript and if there
are more than 6 authors, the rest should be written as ‘et al’. Journal titles should be abbreviated
according to the style used in the Index Medicus. All the references should be written according to
the Vancouver system as follows:

a) Standard journal article:

Intiso D, Santilli V, Grasso MG, Rossi R, Caruso |. Rehabilitation of walking with electromyographic
biofeedback in foot-drop after stroke. Stroke 1994;25(6):1189-92.

b) Book:

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

¢) Chapter of a book:

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.

If more than one editor: editors.

d) Conference Papers:

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) Journal on the Internet:

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

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

5) Tables, graphics, figures, and pictures

All tables, graphics or figures should be presented on a separate sheet. All should be numbered
consecutively and a brief descriptive caption should be given. Used abbreviations should be explained
further in the figure's legend. Especially, the text of tables should be easily understandable and
should not repeat the data of the main text. lllustrations that already published are only acceptable
if supplied by permission of authors for publication. Photographs should be printed on glossy paper.

Special Contributions

1) Reviews:

The reviews within the scope of the journal will be taken into consideration by the editors; also the
editors may solicit a review related to the scope of the journal from any authorized person in the
field.

2) Case reports:

Case reports should present important and unique clinical experience or have educational value. It
has to consists of the following parts: Introduction, case, discussion.

3) Letters to the editor:

Views about articles published in this journal. The editor invites responses to letters as appropriate.
Letters may be shortened or edited. There are no separate sections in the text.

4) Scientific letters:

These are preliminary reports presenting new ideas, inventions or findings of scientific interest that
do not constitute original research. They aim to determine possible interest to future articles related
to this topic. There are no separate sections in the text.

5) Educational articles:

In this category, authors summarize the present state of knowledge regarding physical medicine,
rheumatology and rehabilitation.

Correspondence
For correspondence with the editorial board, mail or E-mail addresses given below should be used.

Address:

Turkish Osteoporosis Society _

Atakoy 4. Kisim O-121 Bloklari, K: 3, D: 6 Bakirkéy-Istanbul, Turkey
Phone: +90 212 560 40 69 - +90 232 412 39 51 Fax: +90 212 560 40 79
E-mail: yesim kirazli@ege.edu.tr




43

49

53

58

65

72

Turk

Osteoporoz
Dergis|

TURKISH JOURNAL OF OSTEOPOROSIS

ICINDEKILER / CONTENTS

Orijinal Arastirmalar / Original Investigations

Rotator Kaf Tendon Patolojilerinde Ultrasonografi Rehberliginde Uygulanan Plateletten Zengin Plazma ve Kortizon Enjeksiyonlarinin
Karsilastirlmasi

Comparison of Platelet-rich Plasma and Cortisone Injections Administered Under Ultrasonography Guidance in Rotator Cuff Tendon
Pathologies

Volkan Subasi; Adana, Tirkiye

Is There Any Relationship Between Serum Endocan Levels and Carotid Intima-media Thickness in Patients with Fibromyalgia?
Fibromiyaljili Hastalarda Serum Endokan Dizeyleri ile Karotis intima-medya Kalinligi Arasinda iliski Var mi?
Fatih Bagcier, Fatih Hakan Tufanoglu, Ozgiir Kadicesme; Kars, Turkey

Investigation of Short-wave Diathermy Genotoxic Effect in Patients with Knee Osteoarthritis
Diz Osteoartriti Olan Hastalarda Kisa Dalga Diaterminin Genotoksik Etkisinin Arastirilmasi
Onder Sener, Sami Hizmetli, Ahmet Karadag, Emrullah Hayta; Hatay, Sivas, istanbul, Turkey

The Level of Osteoporosis Knowledge and the Related Factors Among Women Who Attended iskenderun Public Education Center
Courses

Iskenderun Halk Egitim Merkezi Kurslarina Katilan Kadinlarin Osteoporoz Bilgi Dizeyi ve lliskili FaktSrler

Ceren Gezer, Ecem Ocak; Gazimagusa, KKTC

The Impact of Extracorporeal Shock Wave Therapy and Dry Needling Combination on the Pain, Grip Strength and Functionality in
Patients Diagnosed with Lateral Epicondylitis

Lateral Epikondilit Tanili Hastalarda Ekstrakorporeal Sok Dalga Tedavisi ve Kuru igneleme Tedavisi Kombinasyonunun Adri, Kavrama Glict ve
Fonksiyonellik Uzerine Etkisi

Fatih Bagcier, Nurdan Yilmaz; Kars, Tokat, Turkey

Lumbosakral Gecis Vertebrasinin Numaralandiriimasinda Paraspinal isaretleyicilerin Degerlendirilmesi
The Evaluation of Paraspinal Markers in the Numbering of the Lumbosacral Transitional Vertebrae
Mehmet Beyazal, Miinevver Serdaroglu Beyazal, Maksude Esra Kadioglu, Fatma Beyazal Celiker; Rize, Tiirkiye




Orijinal Arastirma / Original Investigation 43

DOI: 10.4274/tod.galenos.2019.15013
Turk J Osteoporos 2019;25:43-8

Rotator Kaf Tendon Patolojilerinde Ultrasonografi Rehberliginde
Uygulanan Plateletten Zengin Plazma ve Kortizon Enjeksiyonlarinin
Karsilastirilmasi

Comparison of Platelet-rich Plasma and Cortisone Injections Administered Under
Ultrasonography Guidance in Rotator Cuff Tendon Pathologies

® Volkan Subasi
Ozel Dermancan Tip Merkezi, Fiziksel Tip ve Rehabilitasyon Klinigi, Adana, Tdirkiye

Amag: Rotator kaf tendon patolojileri omuz adrisi yapan nedenler arasinda en sik saptanan hastalik grubunu olusturmaktadir. Rotator
kaf sendromu tanisi ile poliklinigimize basvuran hastalara uygulanan plateletten zengin plazma (PRP) ve kortizon tedavilerinin sonuglarinin
karsilastirlmasi amaglanmistir.

Gereg ve Yontem: Calismaya ileri derecede omuz hareket kisitliligi olmayan, 3 aydan uzun sreli omuz agrisi olan toplam 40 hasta dahil edildi.
Hastalarin agri yakinmasi Vistel Analog Skala (VAS) ve fonksiyonel durumu ise kol, omuz ve el sorunlari anketi (Quick-DASH) ile degerlendirildi.
Bulgular: Her iki grubun kendi icindeki degerlendirmelerinde birinci ay ve ikinci ay kontrollerinde (birinci aya ve tedavi 6ncesine gore) VAS
ve Quick-DASH skorlarinda istatistiksel olarak anlamli dizelmeler kaydedildi (p<0,01). Her iki grupta olusan klinik iyilesmenin kiyaslandigi
istatistiksel calismada ise sadece VAS skorlarinda 2. ay kontroliinde PRP grubunda daha fazla azalma oldugu ve bu farkin istatistiksel olarak
anlamli oldugu saptandi (p=0,007). Quick-DASH skorlarindaki azalmanin ise istatistiksel olarak benzer oldugu saptandi (p=0.007).

Sonug: Sonug olarak yaptigimiz ¢alismada rotator kaf lezyonlarinda PRP ve kortizon enjeksiyonlari tedavilerinin etkili oldugu sonucuna vardik.
Komorbid hastaliklari olan kisilerde, yan etkileri nedeniyle kortizon tedavisi uygulanamayan hastalarda PRP tedavisinin rotator kaf lezyonlarinda
iyi bir tedavi alternatifi oldugu kanisindayiz.

Anahtar kelimeler: Rotator kaf lezyonlari, PRP tedavisi, impingement sendromu

Abstract

Objective: Rotator cuff tendon pathologies are the most frequently diagnosed disease group among the causes of shoulder pain. The aim
of this study was to compare the results of platelet-rich plasma (PRP) and cortisone treatments applied to patients who admitted to our
outpatient clinic with the diagnosis of Rotator cuff syndrome.

Materials and Methods: A total of 40 patients with no shoulder movement restriction and shoulder pain longer than 3 months were
included in the study. Pain symptoms of the patients were evaluated with Visual Analogue Scale (VAS) and functional status with the
disabilities of the arm, shoulder and hand score (Quick-DASH).

Results: Statistically significant improvements were observed in the VAS and Quick-DASH scores at the first and second month controls
(according to the first month and pre-treatment) in the evaluations of the both groups (p<0.01). In the statistical study comparing clinical
recovery in both groups, it was found that there was a further decrease in the PRP group at the second month control only in the VAS
scores (p=0.007) and this difference was found to be statistically significant, while the decrease in the Quick-DASH scores was found to be
statistically similar (p=0.007).

Conclusion: In this study, we concluded that PRP and cortisone injections were effective in rotator cuff lesions. We believe that the PRP
therapy is a good alternative to rotator cuff lesions in patients with comorbid diseases or in patients who cannot be treated with cortisone
because of the adverse effects.

Keywords: Rotator cuff lesions, PRP treatment, impingement syndrome
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Giris

Omuz agrisi kas iskelet sistemi hastaliklari icerisinde oldukga sik
gorilen ve yasami boyunca her U¢ kisiden birini etkileyen énemli
bir semptomdur (1). Rotator kaf tendon patolojileri omuz agrisi
yapan nedenler arasinda en sik saptanan hastalik grubunu
olusturmaktadir. Hastaligin gelisimde yas, cinsiyet, mikro
travmalar, asiri kullanim ve subakromiyal sikisma sendromlari
etkin olan faktorlerdir. Ayrica genetik predispozisyon, diyabet
gibi metabolik hastaliklarinda rotator kaf tendon patolojilerine
zemin hazirladigr distinilmektedir (2-4).

Rotator kaf tendon patolojilerinin tedavisinde agri ve
fonksiyonel kisithliga karsi  6ncelikle konservatif tedavi
yontemlerine basvurulmaktadir. Cesitli agr kesici ilaglar, sicak
ve soguk uygulamalari, analjezik elektrik akimlari, egzersiz
uygulamalari gibi fizik tedavi ydntemlerinin yaninda cesitli
enjeksiyon yéntemlerinden de yararlanilmaktadir. Bu enjeksiyon
tedavilerinde en sik kullanilan ilag ise kortizondur. Kortizon
ozellikle subakromiyal bursadaki enflamasyonu baskilayarak
sisligi azaltip subakromiyal alanda genisleme saglayabilmektedir
(5-7).

Ozellikle son yillarda doku rejenerasyonunu uyarmak amaci ile
rejeneratif tedaviler ve plateletten zengin plazma (PRP) tim
diinyada artan bir siklikta kullaniimaya baslanmistir. Dejeneratif
eklem hastaliklarinin yaninda, bag lezyonlarinda ve tendon
patolojilerinde de etkili oldugu bircok calismada gdsterilmistir
(8-11).

Retrospektif olarak yapilan bu calismada daha 6nce rotator kaf
sendromu tanisi ile poliklinigimize basvuran hastalara uygulanan
PRP ve kortizon tedavilerinin sonuclarinin karsilastiriimasi
amaclanmistir.

Gerec ve Yontem

Bu calisma daha once fizik tedavi ve rehabilitasyon poliklinigine
basvuran hastalara uygulanan tedavi sonuglari retrospektif
olarak degerlendirildi. Calisma ile ilgili hastalardan yazili onam
alindi. Calisma igin Adana Sehir Hastanesi Etik Kurulu'ndan
onay alinmistir (protokol no: 2018/191). Arastirma slresince
Diinya Saglk Orgiitii Helsinki Bildirgesi ve Diinya Psikiyatri
Birligi Iyi Klinik Uygulamalar ve lyi Laboratuvar Uygulamalari
Kurallari'na uyuldu.

Calisma Popiilasyonu ve Metod

Son 2 yil icinde Fiziksel Tip ve Rehabilitasyon poliklinigine omuz
agnisi sikayeti ile basvurup rotator kaf tendon patolojisi tespit
edilen hastalara ilk basvurularinda kortizon veya PRP uygulandi.
PRP enjeksiyonlari birinci ayda ve sonraki ikinci kontrolde tekrar
edildi. PRP uygulamalarinda hastadan alinan vendz kan bu
islem icin 6zel Uretilmis bir kit olan PRPHD (T-biyotekneloji Ltd.
Sti.) tUplerine konularak, 830 G'de 8 dakika santriflje edildi.
Yaklasik 2,5-3 cc hacmindeki PRP ayristirilarak ultrason esliginde
subakromiyal bosluga enjekte edildi.

Ultrasonografik incelemede Siemens Adara Sonoline cihazi ve
7.5L45S lineer prob kullanildi. Dik konumda konumlandirilarak

asagida tuberkulum majusa kadar inceleme yapildi. incelenen
tendonlarda birbirine dik iki planda hipo ve hiperekojen miks
ya da hipoekoik ekojenite degisiklikleri ayrica subdeltoid,
subakromiyal bursal eflizyon olan hastalar calismaya dabhil
edilirken, rotator kafin sonografik olarak gorilemedigi masif
rotator kaf lezyonu oldugu distnllen hastalar ise calismaya
dahil edilmedi.

Calismaya adeziv kapsdliti olmayan (omuz elevasyonunun 100
dereceden fazla olmasi, eksternal rotasyonda ise %50'den fazla
kisithlik bulunmamasi), komplet rotator kaf yirtigi olmayan,
3 aydan uzun sireli omuz agrisi olan tendinit ve kismi
yirtik nedeniyle rotator kaf lezyonu tanisi olan toplam 40
hasta dahil edildi. Yapilan ultrasonografik degerlendirmede;
PRP grubundaki 20 hastanin 18'inde tendinit, 2'sinde kalsifik
tendinit ayrica 10 hastada da eslik eden kismi yirtik saptandi.
Kortizon grubundaki 20 hastanin 18‘inde tendinit, 2'sinde
kalsifik tendinit ayrica 8 hastada da eslik eden kismi yirtik
saptandi. PRP grubundaki hastalara birer ay arayla toplam
2 doz PRP enjeksiyonlari, kortizon grubundaki hastalara ise
bir doz betametazon dipropiyonat + betametazon sodyum
fosfat uygulandi. Hastalarin agri yakinmasi, 1/10'luk bolmelerle
ayrilmis bir 6lcek Uzerinde VAS ile derecelendirildi: “0: agri
yok ve 10: dayanilmaz agn” olacak sekilde degerlendirildi.
Fonksiyonel durum ise, aktiviteye bagli agrilarin ciddiyetini, Gst
ekstremite probleminin sosyal aktiviteler, is yasantisi ve uyku
Uzerine etkisini sorgulayan, 11 sorudan olusan Ust ekstremite
problemlerinin sorgulanmasinda siklikla kullanilan kol, omuz ve
el sorunlari anketi (Quick-DASH) anketi ile degerlendirildi. Quick-
DASH skoru [((n toplam puani)-1)/n]x25 (n cevaplanmis soru
sayisina esittir) formdline gore hesaplandi.

istatistiksel Analiz

istatistiksel analiz SPSS 24.0 programi kullanilarak yapildi.
Verilerin normal dagiim gdsterip gostermedigi Shapiro Wilk
testi ve histogram grafikleri ile degerlendirildi. Normal dagilima
uygunluk gosteren degiskenlerin parametrik, normal dagiima
uygunluk gosteremeyen degiskenlerin ise parametrik olmayan
testlerle istatistiksel karsilastirmasi yapilarak uygun tanimlayici
istatistiksel yontemler kullanildi. Kategorik parametrelerin
karsilastirimasinda ki-kare testi kullanildi. Gruplarin kendi
icerisindeki karsilastirmalarda Wilcoxon testi ve gruplar arasindaki
karsilastirmalarda Mann-Whitney U kullanildi. Korelasyon analizi
spearman testi kullanilarak gerceklestirildi. P degeri 0,05'ten
kiictikse anlamli kabul edildi.

Bulgular

Calismaya alinan hastalar subakromiyal PRP enjeksiyonu
uygulanan grup 1 ve kortizon enjeksiyonu uygulananlar grup 2
olmak Uzere ayrildi. Grup 1'in yas ortalamalari 60,4+11,5 ve grup
2'nin yas ortalamalari 57,3+9,4 idi. Her iki grupta da 18 kadin ve
2 erkek hasta olmak Uzere 20 hasta bulunmaktaydi. Gruplarin
yas ve cinsiyet dagilimlari arasinda istatistiksel olarak anlamli fark
saptanmadi (sirastyla p=0,386 ve p>0,999) (Tablo 1).
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Grup 1'de tedavi Oncesi VAS skoru ortalamasi 6,9+0,6 ve
grup 2'de 7,0£0,5, Quick-DASH skoru ortalamasi ise grup 1'de
49,146,3 ve grup 2 de 49,2+5,2 idi. Tedavi Oncesi VAS ve
Quick-DASH skorlari, gruplar arasinda istatistiksel olarak anlamli
fark saptanmadi (sirasiyla VAS p=0,597, Quick-DASH p=0,774)
(Tablo 2).

Her iki grubun kendi icindeki degerlendirmelerinde birinci ay ve
ikinci ay kontrollerinde (birinci aya ve tedavi 6ncesine gore) VAS
ve Quick-DASH skorlarinda istatistiksel olarak anlamli diizelmeler
kaydedildi (p<0,01).

Her iki grupta olusan klinik iyilesmenin kiyaslandigi istatistiksel
calismada ise sadece VAS skorlarinda ikinci ay kontrollinde PRP
grubunda daha fazla azalma oldugu ve bu farkin istatistiksel
olarak anlamli oldugu saptandi (p=0,007) (Sekil 1) (Tablo 3).
Quick-DASH skorlarindaki azalmanin ise istatistiksel olarak
benzer oldugu saptandi (p=0,385) (Sekil 2) (Tablo-3).

Ayrica PRP grubu icin; VAS-0 degeri ile VAS delta 0-1 degerleri
arasinda ve Q-DASH-O degeri ile Q-DASH delta 0-1 degeri
arasinda pozitif yonde orta dizeyde korelasyon saptandi.

Tablo 1. Demografik veriler

Degiskenler Grup 1 Grup 2 p
N=20 N=20

Yas (yil) 60,4+11,5 |57,3¥9,4 | *0,38

Cinsiyet n, (%) *>0,99

-E 2 (10) 2 (10)

K 18 (90) 18 (90)

Veriler + ortalama olarak ifade edildi,

*Student's t-test,

®chi-square test, E: Erkek, K: Kadin

Tablo 2. Tedavi 6ncesi gruplarda vistiel analog skala ve

kol, omuz ve el skoru yetersizligi degerleri

Grup 1 Grup 2 p*
VAS 6,9£0,6 7,0£0,5 0,59
Quick-DASH 49,1+6,3 | 49,2+5,2 | 0,77

VAS: Vistel Analog Skala, Quick-DASH: Kol, omuz ve el sorunlari anketi
Veriler + ortalama olarak ifade edildi
*Mann-Whitney U test

Tablo 3. Tedavi sonrasinda gruplarda meydana

gelen Visuel Analog Skala ve kol, omuz ve el skoru
yetersizligi degisiklikleri

Degiskenler Grup 1 Grup 2 P
N=20 N=20

VAS A 0-1 3,5 0,5 3,7+0,4 0,39

VAS A 1-2 1,4+0,6 0,6+0,9 0,007

Quick-DASH A 0-1 23,6%5,2 26,2+5,9 0,14

Quick-DASH A 1-2 11,546,1 9,546,8 0,38

VAS: Vistel Analog Skala, Quick-DASH: Kol, omuz ve el sorunlari anketi

Veriler + ortalama olarak ifade edildi

*Wilcoxon W test

Hastanin ilk basvuru anindaki VAS veya Q-DASH skorlarinin ne
kadar yulksekse hastanin birinci ay tedavisinden fayda gérme
orani o kadar yiksek bulundu. Yine VAS delta 0-1 ile VAS delta
1-2 arasinda orta diizeyde anlamli pozitif yonde bir korelasyon
saptandl. ik ay tedavisinden fayda géren hastalarin ikinci ay
tedavilerinden de fayda gorme olasiligi yiksek bulundu (Tablo 4).
Kortizon grubu icin: VAS-0 degeri ile VAS delta 0-1 degerleri
arasinda ve Q-DASH-O degeri ile QD delta 0-1 degeri arasinda
pozitif yonde orta diizeyde korelasyon saptandi. Yani hastanin
ilk basvuru anindaki VAS veya Q-DASH skorlari ne kadar
yuksekse hastanin kortizon tedavisinden fayda gérme orani da
o kadar ylksek bulundu (Tablo 4).

Tartisma

Artroskopik tekniklerdeki gelismelere ragmen rotator kaf
lezyonlar ¢ogunlukla konservatif olarak tedavi edilmekte,
cerrahi tedaviler ancak konservatif tedaviden yeterince sonug
alinamayan hastalara uygulanmaktadir (12-14).

Kas iskelet sistemi patolojilerinde son vyillarda gittikce artan
bir siklikla rejeneratif tedavilere basvurulmaktadir. Eklem,
kas, kikirdak sorunlarinin yaninda tendon hasarlar da PRP
tedavilerinin siklikla uygulandigi patolojilerdir (15-21).
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Sekil 1. Gruplarda meydana gelen Visiel Analog Skala skoru
degisiklikleri
PRP: Plateletten zengin plazma
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Sekil 2. Gruplarda meydana gelen kol, omuz ve el sorunlari anketi
skoru degisiklikleri
PRP: Plateletten zengin plazma
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Tablo 4. Plateletten zengin plazma ve kortizon gruplarina ait korelasyon analizleri

Yas VAS 0 QD0 VAS A VAS A QD A QD A
0-1 1-2 0-1 1-2
Yas Korelasyon 1,000 -0,180 -0,191 -0,085 -0,220 -0,194 0,151
katsayisi
Sig. (2-tailed) 0,447 0,421 0,723 0,351 0,412 0,526
PRP VAS-0 | Korelasyon -0,180 1,000 0,181 0,491* -0,290 0,316 0,314
(N=20) katsayis
Sig. (2-tailed) 0,447 . 0,446 0,028 0,216 0,174 0,178
QD0 Korelasyon -0,191 0,181 1,000 -0,197 0,053 0,573** 0,134
katsayisl
Sig. (2-tailed) | 0,421 0,446 0,404 0,824 0,008 0,573
VAS A | Korelasyon -0,085 0,491* -0,197 1,000 -0,597** | -0,185 -0,270
0-1 katsayisi
Sig. (2-tailed) 0,723 0,028 0,404 0,005 0,434 0,249
VAS A | Korelasyon -0,220 -0,290 0,053 -0,597** | 1,000 0,060 0,361
12 katsayisi
Sig. (2-tailed) 0,351 0,216 0,824 0,005 0,802 0,118
QD A | Korelasyon -0,194 0,316 0,573** |-0,185 0,060 1,000 -0,468*
0-1 katsayisl
Sig. (2-tailed) | 0,412 | 0,174 0,008 0,434 0,802 0,038
QD A | Korelasyon 0,151 0,314 0,134 -0,270 0,361 -0,468* 1,000
12 katsayisl
Sig. (2-tailed) 0,526 0,178 0,573 0,249 0,118 0,038
Yas VAS 0 QDo VAS A VAS A1-2 | QD A 01 QD A 1-2
0-1
Yas Korelasyon 1,000 0,056 0,189 -0,439 -0,187 -0,050 0,209
katsayisi
Sig. (2-tailed) 0,815 0,425 0,053 0,429 0,835 0,376
Kortizon VAS-0 | Korelasyon 0,056 1,000 0,178 0,583** 0,213 0,073 -0,067
(N=20) katsayisi
Sig. (2-tailed) | 0,815 0,454 0,007 0,367 0,760 0,780
QD 0 Korelasyon 0,189 0,178 1,000 -0,108 -0,264 0,507* 0,306
katsayisi
Sig. (2-tailed) | 0,425 | 0,454 0,652 0,261 0,023 0,190
VAS A | Korelasyon -0,439 0,583** -0,108 1,000 -0,198 -0,223 -0,032
0-1 katsayisi
Sig. (2-tailed) | 0,053 0,007 0,652 0,403 0,345 0,895
VAS A | Korelasyon -0,187 0,213 -0,264 -0,198 1,000 0,287 -0,325
1-2 katsayisl
Sig. (2-tailed) 0,429 0,367 0,261 0,403 . 0,220 0,163
QD A | Korelasyon -0,050 0,073 0,507~ -0,223 0,287 1,000 -0,461*
0-1 katsayisi
Sig. (2-tailed) 0,835 0,760 0,023 0,345 0,220 0,041
PRP: Platelet-rich plasma, VAS: Vistel Analog Skala, QD: Quick-DASH
« Spearman korelasyon testi kullanildi

Literatlrde rotator kaf tendon patolojilerinde PRP uygulanan

olgular irdelendiginde; Nejati ve ark. (22) calismasinda Omuz

Subakromiyal Sikisma sendromu olan hastalarda PRP ve egzersiz

gruplari karsilastirimis ve her iki gruptada agr ve fonksiyonel

durumda dizelmeler oldugu belirtilmistir. Lddermann ve ark.

(23) 25 hastalik retrospektif calismasinda PRP uygulanan 15
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hastada manyetik rezonans (MR) artrogramda rotator kaf
yirtiginda %50 azalma saptandigi ayrica agr ve fonksiyonel
durumda dlzelme oldugu belirtilmistir. Bizim c¢alismamizla
oldukca benzerlik gésteren bir calismada ise rotator kaf tendon
patolojisi olan bir gruba PRP bir gruba ise kortizon uygulanmistir.
Erken dénemde PRP grubunda agri ve fonksiyonel indekslerde
daha fazla diizelme oldugu ancak altinci ayda aralarinda fark
olmadigi kaydedilmistir (24). Bizim calismamizda da benzer
sekilde VAS skorlarinda ikinci ay kontrolinde PRP grubunda
daha fazla azalma oldugu ve bu farkin istatistiksel olarak
anlamli oldugu saptanmistir. Yine benzer sekilde her iki grupta
da hem agr hemde fonksiyonel indekslerde dizelme oldugu
saptanmistir. Say ve ark. (25) calismasinda ise PRP ve kortizon
grubu karsilastirimis altinci hafta ve altina ayda kortizon
grubunda dlzelmenin daha fazla oldugu belirtilmistir.

ister cerrahi onarim sonrasi olsun ister cerrahi uygulanmayan
hasta gruplarinda olsun PRP uygulamasinin ek bir yarar
saglamadigini ifade eden bircok calismaya da rastlanmistir
(26,27). Kesikburun ve ark. (28) calismasinda rotator kafta
parsiyel yirtigi olan hastalarin bir grubuna PRP ve diger grubuna
serum fizyolojik enjeksiyonlari uygulanmis ve 1 vyillik takipte
agn ve fonksiyonel skorlarda iki grup arasinda fark olmadigini
belirtmislerdir. Yine bir baska calismada rotator kaf yirtigi
nedeniyle ameliyat edilen hastalara ilave olarak uygulanan
PRP tedavisinin tek basina cerrahi tedaviye UstinlGgdnin
olmadigr sonucuna varilmistir (29). On bir calismayr kapsayan
bir meta analiz calismasinda da rotator kaf lezyonlarinda PRP
uygulamasinin etkinligine dair bulgu olmadigr belirtilmistir
(30). Genelde calismalar incelendiginde takip strelerinin 12 ila
24 ay oldugu ve hastalarin MR bulgularinda yirtik seviyesinin
belirtildigi gdzlenmistir (31-33). Bizim ¢alismamizin eksik yonleri;
MR'de yirtik siniflamasi yapilmamasi ve takip stresinin kisaligi
olabilir. Ancak genel olarak ilk planda cerrahi tedavi 6nerilmeyen
[belirgin kaf lezyonu olmasina ragmen ileri yas nedeniyle ilk
planda konservatif tedavi Onerilen hasta, geng olmasina ragmen
masif rotator kaf yirtigi (<3 cm) olmayan hasta] kisilerin tedaviye
alindigini belirtmemiz mdmkinddr.

Sonucg

Sonug olarak yaptigimiz calismada rotator kaf lazyonlarinda PRP
ve kortizon enjeksiyonlari tedavilerinin etkili oldugu sonucuna
vardik. Komorbid hastaliklari olan kisilerde veya yan etkileri
nedeniyle kortizon tedavisi uygulanamayan hastalarda PRP
tedavisinin rotator kaf lezyonlarinda iyi bir tedavi alternatifi
oldugu kanisindayiz.

Etik

Etik Kurul Onayi: Calisma icin Adana Sehir Hastanesi Etik
Kurulu'ndan onay alinmistir (protokol no: 2018/191).

Hasta Onayi: Calismaya dahil edilen tim hastalardan
bilgilendirilmis onam formu alinmistir.

Hakem Degerlendirmesi: Editorler kurulu disinda olan kisiler
tarafindan degerlendirilmistir.

Finansal Destek: Calisma icin hicbir kurum ya da kisiden
finansal destek alinmamistir.
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Is There Any Relationship Between Serum Endocan Levels and
Carotid Intima-media Thickness in Patients with Fibromyalgia?

Fibromiyaljili Hastalarda Serum Endokan Duzeyleri ile Karotis /nt/ma-me_dya Kalinligi
Arasinda Iliski Var mi?
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Abstract

Obijective: Although the pathophysiology of Fibromyalgia syndrome (FMS) has not yet been completely elucidated, it has been suggested
that inflammation and endothelial dysfunction occur in patients with FMS. In recent years, endocan has been reported as an important
biomarker for inflammation and endothelial dysfunction. It is important to assess carotid intima-media thickness (CIMT) in the evaluation of
early atherosclerotic vascular diseases. In this study, we investigated this mechanism by measuring serum endocan levels and CIMT in patients
with FMS and evaluated whether there is a correlation between them.

Materials and Methods: Serum samples collected from 40 female patients diagnosed with FMS (the patient group) for the first time and
40 healthy female participants’ (the control group) endocan levels and CIMT ultrasonography were investigated, and the values of the two
groups were compared.

Results: Serum endocan levels and CIMT results were significantly higher in the patient group than in the control group (p<0.001). In
addition, a very weak correlation was found between CIMT and endocan levels in patients with FMS.

Conclusion: Increased subclinical inflammation, endothelial dysfunction, and early atherosclerosis play an important role in the
pathophysiology of FMS. Increased endocan levels, CIMT, and the correlation between them will contribute to elucidating this mechanism.
Keywords: Carotid intima-media thickness, fibromyalgia, endocan, correlation

Amag: Fibromiyaljinin patofizyolojisi heniiz tam olarak aydinlatiimamis olmakla birlikte, fibromiyaljili hastalarda enflamasyon ve endotel
disfonksiyonunun ortaya ¢iktigi ileri strtlmustdr. Son yillarda, endokan enflamasyon ve endotel disfonksiyonu icin dnemli bir biyobelirteg olarak
bildirilmistir. Erken aterosklerotik vaskiiler hastaliklari degerlendirmede karotis intima media-kalinliginin (KiMK) degerlendirilmesi énemlidir. Bu
calismada, fibromiyalji hastalarinda serum endokan diizeylerini ve KiMK'yi élcerek bu mekanizmayi arastirdik, aralarinda bir korelasyon olup
olmadigini degerlendirdik.

Gereg ve Yontem: ik kez fibromiyalji tanisi alan 40 kadin hastadan toplanan serum érnekleri ve 40 saglikli kadin endokan diizeyleri ve KIMK
ultrasonografi ile incelendi ve iki grubun degerleri karsilastirildi.

Bulgular: Hasta grubunda serum endokan seviyeleri ve KiMK sonuglari kontrol grubuna gore anlamli olarak yiiksek olarak bulunmustur
(p<0,001). Ayrica FMS'li hastalarda KiMK ile endokan seviyesi arasinda cok zayif bir korelasyon gérildi.

Sonug: Fibromiyaljinin patofizyolojisinde artmis subklinik enflamasyon, endotelyal disfonksiyon ve erken ateroskleroz 6nemlidir. Artan
endokan diizeyi, KIMK ve aralarinda korelasyon goriilmesi bu mekanizmay aydinlatmaya katki saglar.

Anahtar kelimeler: Karotis intima-media kalinligi, fibromiyalji, endokan, korelasyon
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Introduction

Fibromyalgia syndrome (FMS) is a chronic Pain syndrome
characterized by widespread pain, sensitivity, sleep disturbance,
fatigue, cognitive dysfunction, and emotional stress (1).
Although the pathophysiology of FMS has not yet been
completely elucidated, it has been suggested that inflammation
and endothelial dysfunction occur in patients with FMS (2,3).
Studies have shown that serum levels of proinflammatory
cytokines (TNF-a, IL-6) and chemokines (Tarc, MIG) are higher
in patients with FMS than in the healthy population (4-6).
Furthermore, carotid intima-media thickness (CIMT) used to
evaluate early atherosclerotic vascular diseases has been shown
to be increased in FMS patients (2). Some studies have also
shown that the level of endocan, which is a novel marker of
inflammation and endothelial dysfunction, correlates with CIMT
in various inflammatory diseases (7,8). The aim of this study
was to evaluate serum endocan levels, which are important in
the etiopathogenesis of FMS, and to evaluate the correlation
between endocan levels and CIMT.

Materials and Methods

The study included patients admitted to the Physical Medicine
and Rehabilitation Polyclinic of Kars Harakani State Hospital,
who were diagnosed with FMS based on the 2016 ACR criteria.
Exclusion criteria included patients aged <18 years or >70 years,
the presence of any acute or chronic inflammatory disease,
history of anti-inflammatory drug use, history of chronic illness
(such as heart failure, coronary artery disease, liver failure, renal
failure, chronic obstructive pulmonary disease, and diabetes
mellitus), pregnancy or suspicion of pregnancy, and history of
malignancy. The control group was formed of patients with
Myofascial Pain syndrome with a trigger point in the upper
trapezius muscle and pain durations were recorded.

Written informed consent was obtained from all the study
participants. The study were approved by the Kafkas University
Faculty of Medicine of Local Ethics Committee (protokol no:
80576354-050-99/131).

The demographic characteristics of patients, including age,
weight, height, and body mass index, were recorded. Bilateral
CIMT measurements of CIMT were taken using ultrasonography
by an experienced radiologist using a linear probe (Figure
1) (7-12 MHz, B-mode, Toshiba Aplio 500, Japan). Serum

endocan levels were measured using the commercial Human
endothelial cell specific molecule 1 (ESM1) ELISA Kit (catalog
no: E-EL-H1557).

Statistical Analysis

Conformity of the data to normal distribution was assessed
using the Kolmogorov-Smirnov test. To determine any difference
in CIMT and endocan values between the patient and control
groups, the Student’s t-test or the Mann Whitney U-test was
applied. Correlations between endocan levels and CIMT values
were assessed using the pearson or spearman correlation test.
Power Analysis: When data were evaluated by assuming that
type | error was 0.05 and the power of the study was 80%**,
the sample size was calculated as at least 28 patients necessary
in each group.

Results

The demographic characteristics of the patient and control
groups are shown in Table 1. Age, body mass index, and
education level were not different between the groups. The
sedimentation, C-reactive protein and lipid profile levels in the
patients with FMS were found to be in the normal range and
were significantly different from those of the control group.
The level of serum endocan was determined as 394.607+223.132
ng/mL and 235.998+190.812 ng/mL in the patient and
control groups, respectively. The CIMT was measured as
0.64+0.13 mm and 0.47+0.15 mm in the patient and control
groups, respectively. The serum endocan levels and CIMT were
determined to be statistically significantly higher in the patient
group than in the control group (p<0.001). In the FMS patients,
a very weak correlation was determined between CIMT and
endocan levels.

Discussion

The aim of this study was to evaluate serum endocan levels in
patients with FMS and to evaluate any correlation between the
serum endocan level and CIMT. The results demonstrated that
serum endocan levels and CIMT were higher in patients with
FMS than in the healthy population. Furthermore, a correlation
between CIMT and endocan levels was determined in patients
with FMS.

Table 1. Demographic and clinical characteristics of the patients

Patient group Control group p
Mean £ SD Mean £ SD
Age (years) 41.9+11.0 38.1+8.8 0.088
BMI (kg/m?) 24.4+3.3 23.5+1.5 0.126
Disease duration (months) 9.2+3.5 6.4+2.2 <0.001
CIMT (mm) 0.64+0.13 0.47+0.15 <0.001
Endocan (ng/mL) 394.6+223.1 235.9+190.8 0.001

BMI: Body mass index, CIMT: Carotid intima-media thickness, SD: Standard deviation
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Figure 1. Correlations between serum endocan levels and carotid
intima-media thickness values in patients with fibromyalgia

FMS is characterized by chronic musculoskeletal pain, fatigue,
sleep disturbance, cognitive dysfunction, and depression (9,10).
Stress and pain have been reported to increase the activity of
the sympathetic nervous system (SNS) in patients with FMS
(11-13). The arterial wall thickening process is significantly
affected by SNS activity, leading to alterations in cardiovascular
system responses and causing endothelial damage (14). It
has also been suggested that a high catecholamine level may
have a significant role in FMS pathophysiology (15). With
consistent activation of calcium channels, membrane damage,
and microvascular spasm may be responsible for catecholamine-
induced endothelial dysfunction mechanisms (16).

Topal et al. (17) reported that asymmetric dimethylarginine
levels associated with endothelial dysfunction are elevated in
patients with FMS. They also determined a positive correlation
between 8-iso-prostaglandin F2a (8-iso-PGF2a), which is an
important indicator of oxidative stress and lipid peroxidation,
and TNF-a, which is a proinflammatory cytokine (17). Another
study demonstrated correlations between elevated IL-6 and
IL-8 levels in patients with FMS and the severity of disease
symptoms (18). Sanchez-Dominguez et al. (19) reported that
TNF-o levels measured in skin biopsies were correlated with
serum levels patients with FMS, suggesting that an increase in
oxidative stress leads to inflammation. In conclusion, a greater
risk of endothelial dysfunction and atherosclerosis may be
inevitable in FMS patients (20).

Endocan is a novel human endothelial cell specific molecule.
Elevated endocan levels may indicate endothelial dysfunction
in different pathologies (21,22). CIMT is a strong indicator
of early atherosclerosis and cardiovascular disease and is
commonly used in rheumatological diseases to assess the
risk of cardiovascular disease (23,24). In addition, CIMT
values are associated with certain clinical parameters (such as
lengthy disease duration, degenerations, high inflammatory
parameters, and extra-articular symptoms) in diseases, such as
rheumatoid arthritis (25). In the literature, studies have shown

the presence of early atherosclerosis with increased CIMT values
in ankylosing spondylitis, rheumatoid arthritis and Behcet's
disease compared to a healthy population (26,27). In addition,
high serum endocan levels and increased CIMT in patients with
FMS have been shown in different studies (28,29) .

Previous studies have reported that endocan levels and CIMT
are correlated in inflammatory diseases (7,8). Therefore, in the
current study, serum endocan levels and CIMT were measured
in patients with FMS. Although a correlation was determined
between CIMT and endocan levels in the FMS patients, it is
difficult to explain the increase in CIMT in this patient group by
increased endocan levels alone, although this finding sheds light
on a possible mechanism (Figure 1). Due to the complexity of
the disease pathogenesis and presence of different risk factors
that cannot be controlled, there is a need to investigate possible
markers that may be associated with increased CIMT in a larger
case series.

Conclusion

In conclusion, the results of this study demonstrated that serum
endocan levels and CIMT were higher in patients with FMS
than in the healthy population. Furthermore, a correlation was
found between CIMT and endocan levels in the FMS patients.
These results indicate the presence of increased subclinical
inflammation, endothelial dysfunction, and early atherosclerosis
in FMS and present a potentially significant mechanism in the
pathophysiology of FMS. These patients should be followed up
more carefully in terms of atherosclerotic and cardiovascular
problems in the long term.

There were some limitations to this study, primarily that only
females were included, so the effect of gender on CIMT in
patients with FMS was not evaluated. Furthermore, the sample
size was relatively small. There is a need for multicenter studies
conducted with larger series of patients with FMS.
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Investigation of Short-wave Diathermy Genotoxic Effect in Patients
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Diz Osteoartriti Olan Hastalarda Kisa Dalga Diaterminin Genotoksik Etkisinin
Arastirilmasi
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Abstract

Obijective: Short-wave diathermy (SWD) is a physical therapy agent that is commonly used as a deep heater in physical medicine practices.
The aim of this study was to investigate whether there is a chromosomal damage arising from therapeutic SWD by using micronucleus (MN)
method.

Materials and Methods: Thirty patients who suffered from knee pain, and diagnosed as gonarthrosis according to American College of
Rheumatology criteria were admitted in the present study. Twenty patients were assigned as the treatment group (group 1) and 10 patients
were assigned as the control group (group 2). The patients in the treatment group received 10 sessions of SWD therapy, whereas the patients
in the control group received 10 sessions of sham SWD therapy. Peripheral venous blood was obtained from both the treatment and the
control groups before and after 10 sessions of SWD therapy to evaluate MN scores. The scores of MN assessed before the therapy were
compared with the MN scores at the end of 10 sessions of SWD therapy in the treatment and the control groups. Pre-treatment and end of
the 10" session MIN scores were compared between the treatment and the control groups.

Results: There was not a statistically significant difference in MN scores between pre-treatment and after 10" session SWD therapy in both
groups (p>0.05). There was also not a significant difference in the MN scores of the groups between pre-treatment and after 10" session
of SWD therapy (p>0.05).

Conclusion: In this study, we observed that the therapeutic SWD did not induce an increase in MN score, which is a sign of cytogenetic
damage.

Keywords: Short-wave diathermy, micronucleus assay, gonarthrosis

Amagc: Kisa dalga diatermi (KDD), fiziksel tip uygulamalarinda genellikle derin isitici olarak kullanilan bir fizik tedavi ajanidir. Bu calismanin
amaci, terapotik KDD'den kaynaklanan bir kromozomal hasar olup olmadigini mikrontkleus (MN) yontemiyle arastirmaktir.

Gereg ve Yontem: Calismaya diz agrisi olan ve Amerikan Romatoloji Koleji kriterleri ile gonartroz tanisi alan 30 hasta dahil edildi. Yirmi hasta
tedavi grubu (grup 1), 10 hasta kontrol grubu (grup 2) olarak tayin edildi. Tedavi grubundaki hastalara 10 seans KDD tedavisi uygulandi,
kontrol grubundaki hastalara ise 10 seans sahte KDD tedavisi uygulandi. MN skorlarini degerlendirmek icin periferik venoz kan, hem tedavi
hem de kontrol grubundan 10 seans KDD tedavisi uygulamasi 6ncesi ve sonrasinda alindi. Tedavi éncesi degerlendirilen MN skorlari, tedavi
grubunda ve kontrol gruplarinda 10 seans KDD tedavisi sonu MN skorlari ile karsilastirildi. Tedavi éncesi ve 10 seans KDD tedavi sonrasi MN
skorlari tedavi ve kontrol grubu arasinda karsilastirildi.

Bulgular: Her iki grubun KDD tedavisi 6ncesi ile 10 seans KDD tedavisi sonrasinda MN skorlari arasinda istatistiksel olarak anlamli bir fark
yoktu (p>0,05). Gruplarin MN skorlari karsilastirildiginda KDD tedavisi 6ncesi ve 10 seans KDD tedavisi sonrasinda MN skorlari agisindan
gruplar arasinda anlamli bir fark yoktu (p>0,05).

Sonug: Bu calismada, terapdtik KDD'nin, sitogenetik hasarin bir isareti olan MN skorunda artisa neden olmadigini gdzlemledik.

Anahtar kelimeler: Kisa dalga diatermi, mikrontkleus deneyi, gonartroz
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Introduction

Short-wave diathermy (SWD) is used by physical therapists to
treat symptoms of osteoarthritis and this treatment’s one of
the oldest forms of electrotherapeutic modalities traditionally
(1). SWD is a high frequency current which leads to heat
increases into the deep tissues by means of the conversion
of electromagnetic energy into thermal energy. In medicine,
generally the form of SWD, which has 27.12 MHz frequency
and 11 wavelengths, is used (2). Along with microwaves,
infrared radiation and laser beams, SWD radio waves are
categorized into the non-ionized radiation (NIR) group. Like
ionized radiation (X-ray), high density NIR does not affect the
molecular structure of the cells. SWD can lead to heat increase
in the tissues, alterations in the chemical reactions or to the
induction of electrical currents in the cells and the tissues. While
SWD poses minimal heat increases in the skin and subcutaneous
tissues, it can lead to maximal heat increases in deep tissues like
muscles and bones (3-5). SWD is in the NIR group; however, it
has been mentioned that their usage in medical treatment in
different doses and lengths may lead to potential detrimental
effects on the biological tissues (6).

Because radio frequency/microwave radiation leads to
increases in DNA strand breaks and the amount of reactive
oxygen, the studies on cell cultures, human blood and rats
have shown that it increases tendency to brain cancer or
neurodegenerative diseases (7,8). In order to detect the
chromosomal damage, cytogenetic tests such as micronucleus
(MN) assay, chromosomal aberrations are used. MN assay is
rapid, simple and sensitive test. Additionally, there is a direct
correlation between gene damage and MN frequency (9,10).
According to our knowledge, among the studies related to
high frequency currents, presently, there is no study conducted
to investigate the genotoxic damage of SWD and similar high
frequency currents, their side effects related to the extended
exposure to these agents and the treatment dose. The aim of
the study was to investigate the genotoxic effect of SWD with
MN assay.

Materials and Methods

Case Selection

The approval of Human Ethics Committee of our university
and informed consent was obtained from all the participants
(2008-4/7). The study was conducted in accordance with
the principles of the Declaration of Helsinki. During the study
period, 30 consecutive patients who clinically meet ACR’s knee
osteoarthritis diagnosis criteria (11) were identified suitable for
the study. Twenty patients were selected as treatment group,
ten patients were selected as controls. Exclusion criteria were
smoking, use of alcohol, history of viral iliness in the last month,
and history of medical therapy, chemotherapy, radiotherapy,
ultrasonography, X-Ray, magnetic resonance imaging, or short-
wave therapy.

Physical Therapy Program

In order to prevent possible effects of surface heaters,
electrotherapy, and analgesic and muscle relaxant drugs on
MN, only SWD therapy is applied to the study participants as
physiotherapy. SWD therapy is applied to same region and the
same therapy protocol is applied on all cases in order to prevent
differences that may arise from application region, the dose
of SWD and duration of SWD. SWD therapy is applied on the
patients while they were sitting and sprawling their legs out on
their bed. During the application their legs have been supported
with rolls beneath and held in 10 degrees slight flexion. Therapy
is applied with 12 cm-diameter electrodes that have been
located bilaterally and parallel on knees and with enraf nonius
curapuls 419 (f=27.12 MHz, p=400 Watt) device in continuous
mode and thermal dose as 10 sessions of 30 minutes (2 weeks
with 5 days per week and 1 session daily). Therapies are always
applied by the same physiotherapist with the same device and
in the same hour every day. Sham therapy is applied for 30
minutes on the knees of cases that are in the control group and
electromagnetic energy hasn't been given. Peripheral venous
blood has been taken from patients in the therapy and control
groups before and after 10 session therapy, using 5 mL sterile
syringes that contain 0.1-0.2 mL heparin. Blood samples were
analyzed in our Genetics Laboratory immediately after being
received in order to perform lymphocyte cell culture.

Lymphocyte Culture

Culture has been prepared in sterile medium by adding 1 mL
peniciline-streptomycine into 100 MI Karyotyping Medium-
PB and slowly mixing by hand. Prepared medium has been
divided into 5 mL-volume screw cap-conic base culture tubes
and stored by freezing in -20 °C after waiting in laboratory for
10-15 minutes.

Micronucleus Assay

According to the method of Fenech and Morley, cytochalasin-B
(Sigma Chemical Co., St. Louis, MO, USA) was added to
cultures to give a final concentration of 3 mcg/mL, at 44 hours
of incubation (12). With the method of Balasem AN and Ali
AS (13) the cultures were stopped at 72 hours, treated with
hypotonic solution (0.1 mol/L KCl) for 3 min and fixed to two
changes of methanol-acetic acid (3:1). The fixed cells were
spread onto glass slides and colored with 5% Giemsa for 7 min.
All the slides were marked and read “blind.” Different slides of
two parallel cultures of one person were prepared to detect
intra-individual differences. Bin binucleated cells were analyzed
for each case by the searching (13,14) published citeria for
micronuclei determinations. Figure 1 shows normal dual-core
micronucleated cells.

Statistical Analysis

All data analyses were carried out using SPSS (version 22.0)
software (SPSS Inc., Chicago, IL, USA). Continuous data was
expressed as mean + standard deviation and categorical data
was expressed as a percentage (%). The normal distribution
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Figure 1. a) Normal dual-core, b) and, c) Dual-core micronucleated
cells, d) MN cells containing two dual-core

MN: Micronucleus

of the data was analyzed using Shapiro-Wilk test. Age and
gender were compared with t and chi-square tests, respectively.
MN frequency was analyzed with paired or unpaired t-test
as appropriate. A p value less than 0.05 were considered as
significant. The confidence level of the study and the prevalence
of the disease was accepted as 95% and 23.9%, respectively
(15). Accordingly 20 individuals were included in the patient
group under treatment, and the power of the study was
calculated as 81.31%. [n=(p.q.t2)/d2]

Results

All the patients and controls were completed the study. The
patients and controls were similar with regard to the female
ratio (14/20 vs 7/10) and age (44.2+5.2 vs 44.0+5.8 years)
(p>0.05).

Figure 2 presents the MN frequency of patients and controls,
measured as pretreatment and post treatment. In both patients
and controls, there was no significant difference between
pretreatment and post treatment MN frequencies (p>0.05).
There were no significant differences between the patients and
controls with regard to both pretreatment and post treatment
MN frequencies (p>0.05).

Discussion

In this study, we assessed the genotoxic effect of SWD before
and after treatment in osteoarthritis patients and healthy
controls and found that SWD did not cause any meaningful
genotoxic effect as demonstrated by MN assay.

MN are extra nuclear units containing damaged chromosome
fragments and/or whole chromosomes removed from the
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Figure 2. Pretreatment and posttreatment MN frequency of study
groups. Dots present the MN frequency of subjects in study groups.
Lines present mean MN frequency of study groups, measured
as pretreatment ad posttreatment. After paired and unpaired
comparisons, there were no significant differences

MN: Micronucleus

nucleus after cell division (16). MN may be the result of
abnormal function of cell repair mechanisms and accumulation
of DNA damages and chromosomal errors. Several genotoxic
agents for their effects on the MN formation leading to cell
death, genomic instability, or cancer development were studied
(17). The potential of ionizing radiation to damage DNA directly
or indirectly is a good example of such genotoxic effect. To
alter the DNA structure and influence nuclear integrity different
genotoxic agents have many different ways (18). Usually they
are divided into two classes according to the mechanism
of action: clastogens causing breaks in chromosomes, and
aneugens affecting cell division and mitotic spindle apparatus,
leading to aneuploidy. MN may be formed as a result of
clastogenic or aneugenic exposures, their effects alter the
content of the MN as clastogens and aneugens will form MN
with acentric fragments and all chromosomes one by one (19).
In recent years, there has been an increasing interest and many
clinical studies on the effects of electromagnetic field radiating
from SWD equipments on the people who are exposed to these
fields (20-24). Although there is a general consensus on the
fact that RF radiation waves are not directly mutagenic, some
studies reveal the mutagenic effects of the RF waves. In these
positive findings, mutagenic effects are suggested to be related
to the type of the RF waves and their modulation (25).

In the studies investigating the genotoxic effects of SWD,
animals were commonly used instead of humans and in vitro
studies were preferred rather than in vivo studies. The studies
about the genotoxic effects of SWD on humans generally
focus on its negative on the pregnancy results of the women
physiotherapists. In these studies, it has been revealed that
SWD has potential detrimental effects on the pregnancy results
such as low birth weight, congenital malformation and an
increase in perinatal death risk (26-29). In a study investigating



56 Sener et al.

Short-wave Diathermy Genotoxic Effect Evaluated

Turk J Osteoporos
2019;25:53-7

the pregnancy in rats, it was found that high RF application is
teratogenic in rats during the gestation period. It was thought
that the effects observed in the treated rats were related to the
hypothermia caused by RF (30).

To the knowledge of the researchers, in the literature, there
is no study about SWD and other high frequency currents
investigating the emerging side effects of long-term exposure to
these agents, the treatment dose and genotoxic effect of SWD
applications throughout the treatment.

Nowadays, MN assay provides the most prevalent biomarker
of chromosomal defects induced by genotoxic agents due
to their rapid formation and easy detection in laboratory
practice. MN formation is accepted as related to the initial
stage in the development of genomic instability and tumor
genesis. Although MN investigations are gaining importance
in the literature, there are important knowledge gaps needing
new studies as both on most effective ways of MN detection
and agents causing MN formation. In clinical practice, several
treatment modalities like SWD are used during the management
of musculoskeletal disorders.

Study Limitation

The limitation of the present study is the limited number of
patients and control group.

Conclusion

In the present study, in a clinical settings of SWD administration
as continuous mode and thermal dose as 10 sessions of 30
minutes (2 weeks with 5 days per week and 1 session daily),
SWD has no genotoxic effect in patients with osteoarthritis.
However, because of the somewhat conflicting results of the
in vitro and in vivo studies conducted on the electromagnetic
radiation agents (such as radar, microwave), further studies are
needed to expand knowledge related the genotoxic effects of
SWD in patients with several musculoskeletal disorders. These
studies may increase the safety profile of SWD and their use by
physiatrists and physiotherapist.
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The Level of Osteoporosis Knowledge and the Related Factors Among
Women Who Attended Iskenderun Public Education Center Courses

[skenderun Halk Egitim Merkezi Kurslarina Katilan Kadinlarin Osteoporoz

Bilgi Dizeyi ve lliskili Faktorler

@ Ceren Gezer, ® Ecem Ocak

Eastern Mediterranean University Faculty of Health Sciences, Department of Nutrition and Dietetics, Gazimagusa, KKTC

Abstract

Obijective: This study aimed to evaluate the levels of osteoporosis knowledge and self-efficacy and the related factors.

Materials and Methods: The study was conducted with 419 women aged between 19 and 60 years who attended the courses provided
by Iskenderun Public Education Center. A questionnaire including the osteoporosis knowledge test (OKT) and osteoporosis self-efficacy scale
(OSES) scores was applied by face to face interview method, the weight and height measurements were performed in accordance with the

techniques.

Results: The women older than 23 years of age had higher total OKT scores than the women younger than 23 years. The total OKT scores
of the women with bachelor’s degree were 12.9 times higher than those of unschooled literate women. The OSES-exercise scores of self-
employed women were 2.4 times higher than those of housewives. A relationship was determined between the OKT and OSES total scores,
OKT-nutrition and OSES-calcium, and OKT-exercise and OSES-exercise scores.

Conclusion: Women participating in iskenderun Public Education Center courses have low levels of osteoporosis knowledge and self-efficacy.
Age, level of education, and occupation are important demographic factors affecting these levels. Further multicenter studies are needed to

evaluate calcium intake and physical activity levels.
Keywords: Osteoporosis, knowledge, self-efficacy, woman

Amag: Bu calismanin amaci osteoporoz bilgi ve 6z-etkililik dlzeyleri ile iliskili faktorlerin degerlendirilmesidir.
Gereg ve Yéntem: Calisma iskenderun Halk Egitim Merkezi kurslarina katilan 19-60 yas grubu 419 kadin ile yiir{itilmustir. Osteoporoz bilgi
diizeyi 6lcedi (OKT) ve Osteoporoz 6z-etkililik 6lcedini (OSS) kapsayan anket yiz ylze gorisme yontemi ile uygulanmis, viicut agirligi ve boy

uzunlugu olcimleri tekniklerine uygun olarak yapilmistir.

Bulgular: Toplam OKT puanlari yasi >23 yil olanlarda <23 yil olanlara kiyasla daha yiksektir. Lisans mezunlarinin toplam OKT puanlari okur-
yazarlara kiyasla 12,9 kat daha yuksektir. OSS-egzersiz puanlari serbest meslek sahibi kadinlarda ev hanimlarina kiyasla 2,4 kat daha yUksektir.
OKT ve OSS toplam puanlari, OKT-beslenme ve OSS-kalsiyum, OKT-egzersiz ve OSS-egzersiz puanlari arasinda iliski saptanmistir.

Sonug: iskenderun Halk Egitim Merkezi kurslarina katilan kadinlarin osteoporoz bilgi ve dz-etkililik diizeyleri distktir. Yas, egitim diizeyi ve
meslek osteoporoz bilgi ve 6z-etkililik dizeylerini etkileyen énemli demografik faktorlerdir. Cok merkezli, kalsiyum alim miktari ve fiziksel

aktivite dizeylerinin degerlendirilecegi daha ileri calismalara ihtiyac vardir.

Anahtar kelimeler: Osteoporoz, bilgi, 6z-etkililik, kadin

Introduction

Osteoporosis is a skeletal system disease characterized by low
bone mass and impaired bone structure, which is associated
with a high risk of fracture. Osteoporosis is a silently progressive
disease; no clinical symptoms are observed until a fracture occurs
(1,2). The World Health Organization defines osteoporosis as “a
bone mineral density that lies 2.5 standard deviations (SD) or

more below the average value for young healthy women (a
t-score of <-2.5 SD)" (3). The risk of osteoporosis is related to
genetic and environmental factors. Gender, age, body mass
index (BMI), alcohol consumption, smoking, inadequate calcium
intake, and insufficient physical activity are associated with
an increased risk of osteoporosis and osteoporotic fractures.
Formation of the bone mass continues from birth to adulthood
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and reaches the peak at puberty (4). Therefore, information
on osteoporosis and self-efficacy should be provided at a
young age, and exposure to environmental risk factors should
be avoided in order to reduce the risk of osteoporosis (5-7).
According to the statistics of the International Osteoporosis
Foundation, osteoporosis is expected to affect 200 million
women worldwide. Osteoporosis affects both men and
women; however, osteoporotic fractures are mostly observed
in post-menopausal period among women due to the increased
post-menopausal bone loss. Female/male ratio of osteoporotic
fractures is 1.6 (8). The results of the FRACTURK study showed
that the prevalence of osteoporosis at the femoral neck
was 7.5% and 33.3% among men and women in Turkey,
respectively. The risk of life-long osteoporotic hip fracture for
the individuals older than 50 years of age is 3.5% in men and
14.6% in women (9). Therefore, osteoporosis knowledge and
behaviors of young women in the premenopausal period should
be evaluated in order to provide appropriate recommendations
to prevent osteoporosis, which is an important public health
issue around the world. This study aimed to evaluate the
knowledge level and self-efficacy regarding osteoporosis among
the women who attended the courses in public education
center in iskenderun-Hatay, Turkey, and the related factors.

Materials and Methods

Study Sample

This study included 419 women aged between 19 and 60 years
of age (mean age, 26.38+7.38 years) who attended the courses
provided in the public education center in Iskenderun, a county
in Hatay, between April and July 2016.

Data Collection

The study was approved by the Ethical Board of Scientific
Research and Publication of Eastern Mediterranean University
on 30.05.2016 with number 2016/28-12. All participants were
asked to sign an informed consent form as per the Declaration
of Helsinki. The data were collected using questionnaires
and face-to-face interviews. The questionnaire form included
questions regarding general socio-demographic information,
osteoporosis knowledge test (OKT), osteoporosis self-efficacy
scale (OSS).

OKT: This test was developed by Kim et al. (10) in 1991 and
tested by Kilic and Erci (6) for validity and reliability in Turkish.
Subsequently, the OKT was revised by Atalay et al. (11). This
revised test consists of 32 items with a mean score ranging from
0 to 32. The two sub-dimensions of this scale include nutrition
and exercise, which include 26 and 20 items, respectively, with
14 items in common. An increase in the total score indicates an
increase in the level of knowledge.

0SS: Self-efficacy is important for individuals to adopt and
implement an attitude, and their individual belief plays a role
in overcoming the difficulties they may encounter in the future.
The OSS scale was developed by Kim et al. (10) in 1991 in order

to evaluate self-efficacy related to osteoporosis, and tested by
Kilic and Erci (6) for validity and reliability in Turkish study. This
form assesses individuals’ level of confidence in preventing
osteoporosis. The scale includes two sub-dimensions evaluating
the perception of exercise and calcium self-efficacy. Each sub-
dimension is scored between 0 and 600, and the total scale
score ranges between 0 and 1200. An increase in the score
indicates an increase in the perception of self-efficacy.
Anthropometric Measurements: The weight measurements
of the participants were taken as barefoot, with light clothes
on digital scale with a sensitivity of 0.1 kg. The height of the
participants was measured using a non-streching tape measure
with the participants standing with their feet side by side and
their head on the Frankfort plane. BMI is defined as the weight
in kilograms divided by the square of the height in meters
(kg/m?) According to the classification of the World Health
Organization, individuals who have a BMI lower than 18.5 kg/
m? are considered as “underweight,” those with a BMI from
18.5 to 24.9 kg/m? are considered as “normal” those with a
BMI from 25.00 to 29.9 kg/m? are considered as “overweight”
and those with a BMI over 30 kg/m? are considered as “obese”
(12).

Statistical Analysis

The data were analyzed using the descriptive statistics of mean
(x), SD, median, minimum and maximum values for quantitative
variables and frequency (n), and percentage (%) for qualitative
variables. Student’s t-test was used for the comparison of
two independent groups while one-way analysis of variance
(ANOVA) was performed for the comparison of more than two
independent groups. In case of a significant difference, Tukey
post-hoc test was performed to analyze the pairwise differences
between the groups. Pearson correlation analysis was used
to examine the associations between numerical variables.
The factors that affect OKT and OSS were evaluated using
the binary logistic regression analysis. The scales do not have
predefined cut-off points; therefore, variables were transformed
into binary using sample median values as a threshold for
each scale and subscales (being below and above the sample
median). All statistical analyses were performed using the SPSS
18.0 software program, and the p values below 0.05 were
considered to be statistically significant.

Results

Different age groups obtained different osteoporosis knowledge
test-total (OKT-tot) and osteoporosis knowledge test-nutrition
(OKT-nutr) scores. The women older than 23 years of age had
higher scores than the women younger than 23 years of age
(p<0.05). Unschooled literate women obtained the lowest OKT
and OSS scores, and while university students obtained the
highest scores. A statistically significant difference was found
between the OKT-tot, osteoporosis knowledge test-exercises
(OKT-exc), and OKT-nutr scores of unschooled literate women
and university students. In addition, the OKT-tot scores of
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unschooled literate women were lower than those of women
in high school (p<0.05). The OKT-exc scores of the women
in primary-secondary school were lower than those of the
women at university (p<0.05). Self-employed women obtained
the highest OSS scores, which were found to be statistically
different compared to those of the students. No statistically
significant difference was observed between the OKT and
0SS scores of smokers and alcohol consumers (Table 1). The
regression analysis indicated that the OKT-tot, OKT-exc, and
OKT-nutr scores of the women in the high school group were
10.4, 5.3, and 4.8 times higher than those of the unschooled
literate women, respectively (p<0.05). The OKT-tot scores of the
women at university were 12.9 times higher than those of the
unschooled literate women (p<0.05). The OKT-tot and OKT-exc
scores of the working women were 3.8 and 3.2 times higher
than those of the housewives, respectively (p<0.05) (Table
2). The OSS-exc scores of the self-employed women were 2.4
times higher than those of the housewives (p<0.05) (Table 3).
A positive weak relationship was observed between the OKT-
tot and OSS-tot scores (r=0.192, p<0.001), the OKT-nutr and
OSS-calcium scores (r=0.193, p<0.001), and the OKT-exc and
OSS-exc scores (r=0.152, p=0.002) (Figure 1).

Discussion

This study showed that the participants had low OKT and OSS
scores. The factors such as age, gender, education level, and
socio-economic conditions affect osteoporosis knowledge level
and self-efficacy. Highly educated women and women with a
high income level have more knowledge and awareness about
osteoporosis (13). Along with other factors, age has an effect
on the osteoporosis knowledge level. The results of this study
showed that OKT-tot scores of the women older than 23 years
of age were higher than those of the women younger than 23
years of age (p<0.05). In a study conducted with women in
Ankara, Turkey it has been found that 18- to 35-year-old women
had lower osteoporosis awareness (14). The unschooled literate
women had the lowest osteoporosis knowledge level, while the
university students had the highest level (p<0.05). The OKT-tot,
OKT-exc, and OKT-nutr scores of the women at university were
12.9, 6.3, and 5.1 times higher than those of the unschooled
literate women (p<0.05), respectively. This study showed that
young women with a high level of education had a high level
of knowledge about osteoporosis. The results of this study were
consistent with those obtained in a similar study conducted in
Turkey in that the osteoporosis knowledge level of women
was low and that young age and higher education level were
related to an increase in the osteoporosis knowledge level (15).
Two separate studies conducted in Poland and Turkey reported
similar results to those obtained in the present study (16,17). The
results of a study carried out in Vietnam showed that women
with a high level of education had high osteoporosis knowledge
levels (18). Another study conducted with premenopausal and
post-menopausal women in Turkey reported that the women's

osteoporosis knowledge level of was generally low, although
the women with higher education level had higher knowledge
levels (19). In a study conducted with women and men in the
United States of America determined that the osteoporosis
knowledge level increased with age; however, no relation was
observed between the level of education and the osteoporosis
knowledge level (20). A study carried out with men and
women in Turkey showed that increased in the education level
is related to a higher level of osteoporosis awareness (21). The
results of another study conducted with women and men in
Turkey showed that the men'’s education level was higher than
that of the women, but the osteoporosis knowledge levels of
women were higher than those of men (22). No difference
was observed between the osteoporosis self-efficacy, age, and
education levels among the participants in the present study.
A previous study conducted with women in Turkey showed a
linear relation between the years of education and osteoporosis
self-efficacy level (23). In addition, age was found to be related
to the osteoporosis knowledge and osteoporosis self-efficacy of
women (24).

The OKT-tot and OKT-exc scores of the working women
were 3.8 and 3.2 times higher than those of the housewives,
respectively. Self-employed women obtained the highest OSS
scores, which were found to be statistically different compared
to those of the students. The OSS-exc scores of the self-
employed women were 2.4 times higher than those of the
housewives (p<0.05). The results of a study conducted in
Saudi Arabia showed that the knowledge level and self-efficacy
differed by occupation (25). Thus, self-efficacy, which means
the belief in oneself about overcoming the difficulties that may
arise in the future, can be affected by individuals’ occupation
and skills. The present study showed no statistical difference
between the OKT and OSS scores of smokers and alcohol
consumers with respect to their BMI. Alcohol consumption and
a high BMI are the factors that increase the risk of osteoporosis,
and therefore, appropriate measures should be implemented to
raise an awareness on this subject.

Trainings provided to women for prevention of osteoporosis
were effective in increasing their knowledge about osteoporosis
(26,27). In addition, it was reported that increased level of
knowledge did not cause behavioral changes and that the
perceptions and beliefs related to osteoporosis were dependent
on the individuals’ cultural background (28,29). Therefore,
strategies should be developed to ensure behavioral changes
and increase the individuals’ osteoporosis knowledge level
(30). In addition, self-efficacy is effective for individuals to
develop a behavior. Thus, development of novel strategies to
evaluate and improve the self-efficacy is of great importance.
A randomized controlled study showed that women were
trained about osteoporosis, and their osteoporosis knowledge
levels increased after two years, whereas their osteoporosis self-
efficacy had not changed (31). Similarly, another study showed
that at the end of the training provided to the individuals with
or without a history of osteoporosis in their families, no change
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Table 1. Osteoporosis knowledge and osteoporosis self-efficacy scores based on the age, education level, occupation

and body mass index

OKT-tot OKT-exc OKT-nutr OSS-tot 0OSS-exc 0SS-Ca
+SD + SD + SD median | + SD +SD + SD
median median (min-max) median median median
(min-max) (min-max) (min-max) (min-max) (min-max)
Age (years)
<23 12.2+5.10 7.9+3.87 10.1+4.39 737.4+276.68 367.4+147.11 370.0+154.31
13.0 (0-23) 8.0 (0-18.0) | 11.0 (0-20.0) | 740.0 (0-1200) 360.0 (0-600) 360.0 (0-600)
>23 13.0+4.35 8.1+3.44 10.8+3.77 750.7+£264.82 363.0£147.14 387.6+155.59
13.0 (0-24) 8.0 (0-16) 11.0 (0-21) 745.0 (0-1200) 375.0 (0-600) 405.0 (0-600)
P 0.01 0.12 0.03 0.45 0.95 0.80
Smoking
No 12.6+4.81 8.0+3.69 10.5£4.16 738.0£274.81 361.2+149.67 376.8£155.13
13.0 (0-23) 8.0 (0-18) 11.0 (0-20) 740.0 (0-1200) 360.0 (0-600) 380.0 (0-600)
Yes 12.5+4.61 7.9+£3.60 10.4£3.99 765.5£251.21 382.4+132.94 383.1+£154.89
12.5 (0-24) 8.0 (0-16) 10.0 (0-21) 780.0 (0-1200) 415.0 (0-600) 405.0 (0-600)
p 0.71 0.89 0.63 0.24 0.07 0.75
Alcohol consumption
No 12.6+4.78 8.0+3.68 10.4+4.14 745.1+269.80 365.9+146.27 379.2+155.00
13.0 (0-24) 8.0 (0-18) 11.0 (0-21) 740.0 (0-1200) 370.0 (0-600) 380.0 (0-600)
Yes 14.6+3.38 9.5+2.94 11.5£2.94 586.6+£312.51 300.0£191.10 286.6+128.16
15.5 (9-19) 10.0 (4-12) 12.0 (7-16) 520.0 (180-1000) | 260.0 (90-550) 290.0 (90-450)
p 0.27 0.28 0.21 0.64 0.29 0.32
Education level
Unschooled 8.9+4.76%b 5.7+3.51¢ 7.7+4.04° 647.1£341.70 336.4+£194.16 310.7£191.89
literate 10.5 (0-18) 6.0 (0-14) 8.5(0-15.0) | 625.0 (0-1200) 370.0 (0-600) 325.0 (0-600)
Primary-secondary | 11.8+4.38 7.0+3.35¢ 9.8+3.85 763.24£299.48 374.8+163.81 388.4+172.79
School 11.5(0-22.0) | 7.0 (0-15.0) | 10.0 (0-19) 750.0 (80-1200) | 405.0 (0-600) 410.0 (0-600)
High school 12.6+4.922 8.1+£3.76 10.4+4.29 726.0£263.49 361.8£136.70 364.1+152.81
13.0 (0-23) 8.0 (0-17) 10.0 (0-20) 710.0 (0-1200) 350.0 (0-600) 360.0 (0-600)
University 13.3+4.56° 8.6+3.55¢ 11.0+3.92¢ 767.6+£257.89 368.6+£147.66 398.9+142.59
14.0 (1-24) 9.0 (0-18) 11.0 (0-21) 810.0 (0-1200) 380.0 (0-600) 410.0 (0-600)
p 0.03 0.02 0.01 0.25 0.80 0.06
Occupation
Housewife 12.6+4.56 7.8£3.65 10.4£3.93 762.4+£267.94 372.1+£147.60 390.2+£155.4
13.0 (0-23) 8.0 (0-18) 10.0 (0-20) 755.0 (0-1200) 380.0 (0-600) 400.0 (0-600)
Civil servant 13.1£5.29 8.0+3.83 11.0+4.83 544.8+280.54 335.0+£139.66 359.3+£169.7
14.0 (1-20) 8.0 (1-14) 12.0 (0-17) 740.0 (0-1020) 340.0 (0-540) 400.0 (0-600)
Self employed 13.4+4.57 8.8+3.56 10.9£3.91 862.2+277.04f 423.3+166.019 438.8+147.58"
13.0 (1-24) 9.0 (0-16) 10.5 (1-21) 900.0 (100-1200) | 460.0 (0-600) 475.0 (60-600)
Worker 14.6+£3.47 9.3+2.84 12.4+£3.48 643.1£232.28 304.3+104.68 338.7£155.00
15.5 (8-20) 10.0 (4-14) 12.0 (6-18) 585.0 (290-1010) | 305.0 (150-490) | 300.0 (120-580)
Student 12.1£5.12 8.0£3.78 10.1£4.40 703.5+267.08f 351.1£142.009 352.3+150.06"
13.0 (0-22) 8.0 (0-17) 11.0 (0-20) 710.0 (0-1200) 340.0 (0-600) 350.0 (0-600)
p 0.22 0.37 0.24 0.00 0.02 0.01
BMI (kg/m?)
18.5 12.7£4.90 8.4+3.89 10.3+4.35 724.8+248.10 361.2+131.14 363.6+145.39
14.0 (0-22) 9.0 (0-15.0) | 10.0 (0-19) 730.0 (190-1200) | 370.0 (0-600) 360.0(0-600)
18.5-24.9 12.8+4.87 8.2+3.71 10.6+4.22 753.74273.02 366.3+147.59 387.4+150.14
13.0 (0-24) 9.0 (0-18) 11.0 (0-21) 780.0 (0-1200) 360.0 (0-600) 400.0 (0-600)
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25.0-29.9 12.0+4.82 7.4+3.74 10.1+4.11 732.6+281.94 370.0+151.04 362.6+168.61
12.5 (0-23) 7.5 (0-16) 10.0 (0-20) | 730.0 (0-1200) | 390.0 (0-600) 360.0 (0-600)

=30 13.342.90 7.942.12 10.8 731.9+254.22 345.0+157.41 386.9+158.23
13.5 (7-18) 7.5 (4-11) 11.0 (4-15) | 680.0 (0-1200) | 345.0 (0-600) 380.0 (0-600)

D 0.46 0.25 0.68 0.85 0.88 0.49

Total 12.6+4.76 8.0+3.67 10.4+4.12 743.7+270.90 365.3+146.96 378.3+154.99
13.0 (0-24) 8.0 (0-18) 11.0 (021) | 740.0 (0-1200) | 370.0 (0-600) 380.0 (0-600)

test

1 OKT-tot scores of unschooled literate and high school graduates are statistically different from each other
b OKT-tot scores of unschooled literate and university graduates are statistically different from each other

¢ OKT-exc scores of unschooled literate and university graduates are statistically different from each other

4 OKT-exc scores of unschooled literate and high school graduates are statistically different from each other
& OKT-nutr scores of unschooled literate and university graduates are statistically different from each other
f: OSS-tot scores of the self-employed and students are statistically different from each other

9: OSS-exc scores of the self-employed and students are statistically different from each other

"1 OSS-Ca scores of the self-employed and students are statistically different from each other

abcdefah n<0.05 BMI: Body mass index, Tot: Total, Ca: Calcium, Exc: Exercises, Nutr: Nutrition, OSS: Osteoporosis self-efficacy scale, OKT: Osteoporosis knowledge

Table 2. The results of regression analysis of the variables related to the osteoporosis knowledge level

OKT-tot OKT-exc OKT-nutr
B (SE) P Odds ratio B(SE) |p Odds ratio B(SE) |p Odds ratio
(95% CI) (95% CI) (95% ClI)

Age 0.000 0.975 | 1.000 -0.003 | 0.839 |0.997 0.000 0.981 | 1.000

(0.014) (0.973-1.028) (0.014) (0.970-1.025) | (0.014) (0.973-1.028)
Smoking -0.318 0.254 | 0.727 -0.122 | 0.657 | 0.885 0.264 | 0.341 | 0.768

(0.279) (0.421-1.257) (0.275) (0.517-1.517) | (0.278) (0.445-1.323)
Alcohol 0.852 0.337 | 2.344 1.697 0.129 | 5.459 1.022 0.249 | 2.778

(0.887) (0.412-13.338) (1.119) (0.609-48.957) | (0.887) (0.489-15.794)
Education level
Primary/ 1.925 0.072 | 6.858 1.025 0.205 | 2.788 1.017 0.209 | 2.766
secondary (1.071) (0.840-56.001) (0.809) (0.571-13.622) | (0.810) (0.565-13.539)
school
High school 2.349 0.026 | 10.470 1.681 0.032 | 5.372 1.585 0.043 | 4.877

(1.052) (1.331-82.375) | (0.782) (1.161-24.863) | (0.784) (1.049-22.673)
University 2.559 0.015 | 12.927 1.846 0.019 | 6.332 1.634 0.039 | 5.124

(1.057) (1.630-102.536) | (0.787) (1.354-29.624) | (0.790) (1.090-24.079)
Occupation
Civil servant 0.301 0.575 | 1.351 -0.347 0.517 | 0.707 0.409 0.445 | 1.505

(0.536) (0.473-3.861) (0.535) (0.248-2.016) | (0.535) (0.527-4.298)
Self employed -0.334 0.387 | 0.716 0.155 0.681 1.168 -0.254 0.511 | 0.776

(0.386) (0.336-1.527) (0.378) (0.557-2.449) | (0.386) (0.364-1.653)
Worker 1.337 0.027 | 3.809 1.186 0.049 | 3.273 0.806 0.139 | 2.239

(0.603) (1.167-13.429) (0.603) (1.003-10.679) | (0.545) (0.770-6.512)
Student -0.111 0.670 | 3.809 -0.245 0.348 | 0.783 -0.133 0.612 | 0.876

(0.262) (1.167-12.429) (0.261) (0.470-1.306) | (0.262) (0.524-1.463)
BMI (kg/m?) 0.012 0.637 | 1.012 -0.013 0.614 | 0.987 0.020 0.446 | 1.020

(0.026) (0.962-1.066) (0.026) (0.938-1.039) | (0.026) (0.969-1.074)
Stable -2.781 0.029 | 0.062 -1.292 0.218 |0.275 -2.197 0.038 | 0.111

(1.272) (1.048)

p<0.05, BMI: Body mass index, Cl: Confidence interval, Exc: Exercises, Nutr: Nutrition, OKT: Osteoporosis knowledge test, SE: Standard error, Tot: Total
Smoking reference category: do not smoke, alcohol reference category: do not drink, education level reference: unschooled literate, occupation reference category: housewife

was observed in the participants’ osteoporosis self-efficacy

(32). The present study showed a low positive relationship

between OKT-tot and OSS-tot, between OKT-nutr and OSS-

Ca, and between OKT-exc and OSS-exc (r=0.192, p<0.001,
r=0.193, p<0.001, r=0.152, p=0.002 respectively). Although

the correlation coefficients showed a weak association between
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Table 3. The results of regression analysis of the variables related to the osteoporosis self-efficacy

0OSS-tot 0OSS-exc 0SS-Ca
B (SE) P Odds ratio B(SE) |p Odds ratio B(SE) | p Odds ratio
(95% CI) (95% CI) (95% CI)
Age -0.011 0.432 | 0.989 -0.013 0.357 | 0.987 0.015 0.275 1.015
(0.014) (0.963-1.016) | (0.014) (0.960-1.015) | (0.014) (0.988-1.044)
Smoking 0.102 0.707 | 1.107 0.503 0.069 | 1.654 0,012 0.965 1.012
(0.272) (0.650-1.886) | (0.276) (0.962-2.842) | (0.273) (0.592-1.729)
Alcohol -0.961 0.288 | 0.382 -0.840 0.352 | 0.432 -1.085 | 0.229 0.338
(0.905) (0.065-2.253) | (0.902) (0.074-2.530) | (0.901) (0.058-1.977)
Education level
Primary- 0.248 0.680 | 1.281 0.220 0.714 | 1.246 0.659 0.286 1.933
secondary (0.601) (0.394-4.161) | (0.600) (0.385-4.038) | (0.618) (0.575-6.493)
school
High school 0.040 0.944 | 1.041 -0.280 0.621 | 0.756 0.363 0.537 1.438
(0.569) (0.341-3.175) | (0.566) (0.249-2.292) | (0.589) (0.453-4.563)
University 0.485 0.400 | 1.624 0.027 0.962 | 1.027 1.009 0.091 2.744
(0.577) (0.524-5.030) | (0.574) (0.334-3.162) | (0.597) (0.852-8.842)
Occupation
Civil servant -0.508 0.348 | 0.602 -0.561 0.310 | 0.571 0.221 0.687 1.248
(0.540) (0.209-1.736) | (0.553) (0.193-1.686) | 0.550 (0.425-3.668)
Self employed | 0.673 0.089 | 1.961 0.901 0.026 | 2.461 0.639 0.109 1.895
(0.396) (0.902-4.261) | (0.406) (1.111-5.453) | (0.399) (0.867-4.140)
Worker -0.913 0.106 | 0.401 -1.174 0.052 | 0.309 -0.707 0.198 0.493
(0.564) (0.133-1.213) | (0.604) (0.095-1.010) | (0.549) (0.168-1.445)
Student -0.470 0.072 | 0.625 -0.241 0.355 | 0.786 -0.394 | 0.135 0.674
(0.261) (0.375-1.042) | (0.261) (0.471-1.309) | (0.264) (0.402-1.131)
BMI (kg/m?) |-0.031 0.233 | 0.969 -0.020 0.448 | 0.980 0.026 0.315 0.974
(0.026) (0.921-1.020) | (0.026) (0.931-1.032) | (0.026) (0.925-1.025)
Stable 0.903 0.315 | 2.467 0.826 0.899 | 0.358 -0.319 | 0.729 0.727
(0.898) (0.919)
p<0.05, BMI: Body mass index, Ca: Calcium, CI: Confidence interval, Exc: Exercises, OSS: Osteoporosis self-efficacy scale, SE: Standard error, Tot: Total smoking reference
category: does not smoke, alcohol reference category: does not drink, education level reference: unschooled literate, occupation reference category: housewife
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Figure 1. The relationship between osteoporosis knowledge and
osteoporosis self-efficacy scores (n=419)

the variables, the considerably large sample size obtained
in this study enabled us to show the significance of these
correlations. Another study conducted in Turkey showed a
similar relationship between the OKT and OSS scores of the
women who were admitted to orthopedic clinics (24).

Conclusion

In conclusion, this study showed a low the osteoporosis
knowledge level and self-efficacy among the women. Age, level
of education, and occupation are important demographic factors
which affect osteoporosis knowledge level and self-efficacy. The
80% or 90% of peak bone mass is acquired in late adolescence;
therefore, providing theoretical courses in secondary and high
schools may increase individuals’ osteoporosis knowledge level.
In addition, providing information on the physical activities and
nutrition that may lead to changes in lifestyles can contribute to
reducing the risk of osteoporosis and promoting public health.
Limitations of this study include the facts that the study was
conducted at only one center, and dietary consumptions and
physical activities were not recorded. Thus, there is a need for
further multicenter studies which also assess calcium intake and
physical activity level.
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Abstract

Objective: The aim of this study was to investigate the effects of extracorporeal shock wave therapy (ESWT) and dry needling (DN)
combination to the trigger points in the forearm extensor muscles on pain, grip strength and functionality in patients diagnosed with lateral
epicondylitis.

Materials and Methods: Forty patients who were clinically diagnosed with lateral epicondylitis were included in the study. The patients
were divided into two groups as ESWT and ESWT + DN. Patients in the ESWT and exercise group were applied 2.000 pulses, once a week,
three sessions; in addition to that three sessions of DN therapy was applied to the other group. Also, stretching and eccentric strengthening
exercises were applied to the patients in both groups. The pain severity of the patients which occured with palpation and grip was measured
by Visual Analog Scale (VAS), lateral epicondyle sensitivity by an algometer, grip strength by dynamometer and functionality level by the
patient-rated tennis elbow evaluation (PRTEE) pre-treatment and at the end of treatment (first month).

Results: In both groups; there were statistically significant improvements in first month VAS scores of the pre- and post-treatment (morning,
activity, and rest) (p<0.001); in the comparison of the intergroup, the improvement in pain scores, except for night pain, was found to be
superior in the ESWT + DN group (p<0.001). The evaluation of the most sensitive region of the lateral epicondylitis pre- and post-treatment
with algometer were compared, there was a significant improvement in both groups (p<0.001), whereas the improvement in ESWT + DN
group was observed to be superior (p<0.001). While the maximum grip strength values measured in the elbow flexion and extension position
increased significantly in both groups after the treatment, the increase in the extension position in the ESWT + DN group was outstanding
(p<0.05). When the pre- and post-treatment changes seen in the PRTEE scale of the patients were examined; a statistically significant decrease
was observed in all groups in favor of improvement post-treatment (p<0.05). In ESWT + DN group, pain score and function score change
were more effective than ESWT group (p<0.001).

Conclusion: These results suggest that ESWT and DN combination therapy in lateral epicondylitis provide better clinical outcomes than ESWT
treatment alone.

Keywords: Lateral epicondylitis, dry needling, extracorporeal shock wave therapy

(074

Amac: Bu calismada, lateral epikondilit tanili hastalarda, ekstrakorporeal sok dalga tedavisi (ESWT) ile 6n kol ekstansor kaslarindaki aktif tetik
noktalara kuru igneleme (DN) tedavisi kombinasyonunun agri, kavrama kuvveti ve fonksiyonellik Gzerine etkisi arastirildi.

Gereg ve Yontemler: Calisma 40 hasta Uzerinde gerceklestirildi. Hastalar; ESWT ve ESWT + DN olmak Uzere iki gruba ayrildi. ESWT ve
egzersiz grubundaki hastalara 2000 atim, haftada bir kere, 3 seans; diger gruba ise buna ek olarak 3 seans DN tedavisi uygulandi. Her iki
gruptaki hastalara germe ve eksentrik kuvvetlendirme egzersizleri verildi. Hastalarin palpasyon ve kavrama ile meydana gelen agri siddeti
Vizuel Agri Skalasi (VAS) ile, lateral epikondil hassasiyeti algometre ile, kavrama kuvveti dinamometre ile ve fonksiyonellik dizeyi ise hasta bazli
onkol degerlendirme anketi (PRTEE) ile tedavi dncesinde, tedavi bitiminde (1. ay) degerlendirildi.

Bulgular: Tedavi 6ncesi ve tedavi sonrasi 1. ay sabah, aktivite ve istirahat VAS agdri skorlari karsilastirildiginda; her iki grupta da butin VAS
degerleri istatistiksel olarak anlamli iken (p<0,001), gruplar arasi kiyaslama yapildiginda ESWT + DN grubunda agri skorlarinda diizelmenin gece
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agnsi hari¢ daha Ustln oldugu gorilmastir (p<0,001). Tedavi Oncesi ve tedavi sonrasi lateral epikondilin en hassas bolgesinin algometre ile
degerlendirilmesi kiyaslandiginda her iki grupta da anlamli bir diizelme gorulirken (p<0,001), ESWT + DN grubunda diizelmenin Ustin oldugu
gozlemlenmistir (p<0,001). Dirsek fleksiyon ve ekstansiyon pozisyonunda dlcllen maksimum kavrama kuvveti de@erleri tedavi sonrasinda her
iki grupta da anlamli artarken ESWT + DN grubunda ekstansiyon pozisyonundaki artis daha Ustlindl (p<0,05). Hastalarin tedavi Oncesi ve
tedavi sonrasi PRTEE skalasinda goérilen degisimler incelendiginde; tedavi sonrasinda bitlin gruplarda tedavi éncesine gore iyilesme lehine
istatistiksel olarak anlamli azalma gérildi (p<0,05). ESWT ile ESWT + DN gruplari birbirleriyle karsilastirildiginda; ESWT + DN grubunda agri
skoru, fonksiyon skoru degisiminin ESWT grubuna gére daha etkili oldugu gérildi (p<0,001).

Sonug: Calismamiz, lateral epikondilit tedavisinde ESWT ve DN kombinasyon tedavisinin sadece ESWT tedavisinden daha iyi klinik sonuglari

oldugunu gostermistir.

Anahtar kelimeler: Lateral epikondilit, kuru igneleme, ekstrakorporeal sok dalga tedavisi

Introduction

Lateral epicondylitis (LE) is the tendinopathy leading to pain in
the musculotendinous junction of lateral epicondyle and wrist
extensor muscles (1). It usually occurs between the ages of
35-50 (2). It is caused by overloading and repetitive movements
requiring wrist extension. With repeating and overloading,
tissue damage occurs by exceeding the strength, flexibility
and endurance tolerance of the tissue (3). As repetitive tissue
damage continues, pain, strength and functional loss due to
degeneration progress. Extensor carpi radialis brevis (ECRB)
muscle in particular, extensor carpi radialis longus (ECRL),
extensor digitorum communis (EDC) and brachioradialis (BR)
muscles tend to be affected. In the treatment of LE; there are
conservative, medical or surgical approaches to reduce pain
and improve function. Researchers reported that conservative
and medical treatments were effective in acute stages and
surgery was effective in advanced calcified stages (4). The aim
of conservative treatment is; to reduce pain, to control the
tendon-bearing loads, to restore flexibility and strength, and to
prevent recurrence of symptoms. In conservative approaches,
ultrasound, iontophoresis, orthosis, laser, manipulation,
mobilization, dry needling (DN) and exercise methods are
frequently used. Chard and Hazleman (5) has stated that they
used more than 40 treatment methods for LE. However, there
is insufficient evidence for the efficacy of treatment modalities
due to methodological differences between studies (6). In
the literature, the effectiveness of exercise is prominent (7).
Although extracorporeal shock wave therapy (ESWT) has been
used frequently in recent years, its effect is still controversial
(1). ESWT is a treatment modality for the application of high-
intensity sound waves to the body. Shock waves are caused
by sudden changes in pressure. These changes create strong
waves that cause compression and tension (8). The success rate
of treatment varies between 65% to 91% (9). DN is a relatively
new the treatment for LE and studies have been conducted in
the literature (10,11). DN is a minimally invasive method which is
known to stimulate myofascial trigger points (MTrPs) in muscle
tissue, cause biochemical changes in MTrPs" microenvironment
and reduce the spontaneous electrical activity of the trigger
points (12,13). Fernandez-Carnero (14) described pain patterns
of active MTrPs in the ECRB, ECRL, BR, EDC muscles, which

were similar to the pain caused by LE. In our study, we aimed to
evaluate the effect of adding DN treatment to ECRB, ECRL, EDC
and BR muscles active MTrPs in addition to ESWT treatment to
lateral epicondyle.

Materials and Methods

Forty patients ages between 1870 who were admitted to
Kars Harakani State Hospital, Clinic of Physical Medicine and
Rehabilitation Outpatient with the complaint of elbow pain
between May 2018 and August 2018 were included in the
study. All participants were informed about the study and their
written informed consent was taken. The approval of the Ethics
Committee of the Kars Kafkas University Faculty of Medicine
was obtained for our study (18/05/2018, LUT 10/12-13).

The inclusion criteria of our study included patients who had
symptoms for at least 6 weeks between the ages of 18-70 and
who did not receive any anti-inflammatory treatment during
the treatment period and who were diagnosed with LE (15).
Along with physical examination, other possible differential
diagnoses were excluded by using appropriate laboratory tests
and radiological methods. Direct X-rays of the elbow were
obtained to rule out radio-humeral joint arthritis, osteochondritis
dissecans, or osteonecrosis. Patients with cervical radiculopathy
or posterior interosseous nerve entrapment were excluded from
the study.

The level of education level (primary school and above) is
determined as to be able to understand and complete the
treatment, interventions and forms to be used in the evaluation.
Malignancy, presence of active infection, history of diffuse
inflammatory rheumatic disease, trauma in the elbow area,
skin lesion, infection or presence of open wounds, neuropathy,
radiculopathy, peripheral circulatory disorder, coagulopathy,
use of warfarin, arthropathy, presence of congenital or acquired
upper extremity deformity, the presence of fracture sequelae,
prosthesis, the presence of internal plate screw fixator, cardiac
pacemaker, metal implant in the region of application and
the presence of conditions which may be inconvenient in the
application of physiotherapy such as pregnancy were not
included in the study.

The patients were divided into two equal groups of 20
according to the randomization method.
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The Following Parameters Were Used in the
Evaluations:

1. Socio-demographic and clinical characteristics of patients

2. Subjective pain intensity

3. Evaluation of pain with algometer

4. Evaluation of grip strength with Jamar Hand dynamometer
5. Evaluation of functionality: Patient rated forearm evaluation
questionnaire (PRTEE-T).

Evaluations were performed twice as before and one month
after treatment.

Evaluation of Grip Strength: Grip is an indicator of general
muscle strength. The wrist extensor muscles provide stabilization
during grip and other hand functions. During the grip, the ECRL
and ECRB muscles contract more flexibly against the flexor
moment created by the wrist and finger flexor muscles (16).
Patients’ normal range of motion were evaluated before
comparison of grip strength and compared with the intact side.
Grip force was evaluated with Jamar Hand Dynamometer. Due
to the change in muscle tension in different elbow positions
of the ECRB muscle, the elbow was evaluated in two different
positions as extension and 90° flexion.

Evaluation of Functionality: The functionality of the patients
was evaluated with PRTEE-T before and after treatment.
PRTEE-T consists of 15 questions that question the pain
experienced by the patients during the week before. The first 5
questions include pain level and the other 10 questions include
elbow related functions. In the functionality section; 6 questions
include special activities and 4 questions include daily activities.
The total score ranges from 0 to 100 and high scores show
increased pain and loss of functionality (17).

Physiotherapy and Rehabilitation Program

Group 1: Cold application - home exercise program - ESWT
treatment (3 sessions with 1 week intervals).

Group 2: Cold application - home exercise program - ESWT
treatment + DN treatment (3 sessions with 1 week intervals)
All evaluations were applied to two groups both before
treatment and one month after treatment.

Treatments applied to patients;

1. Cold Application: At the beginning of each treatment, the
gel ice packs were wrapped with a damp towel and applied
around the elbow joint for 15 minutes.

2. Home Exercise Program: A home exercise program
consisting of eccentric strengthening and stretching exercises
planned to increase patients’ resistance every week. Patients;

Table 1. Patients’ characteristics in pretreatment visit

strength training exercises for wrist extensors and forearm
supination were taught and home exercise program was
started with 3 sets of 10 repeats per day.

For wrist extensors, wrist flexion was performed with a count
to 20 when the wrist was in full extension position and then
passively returned to the starting position with the other hand.
Starting from the 5" session of the treatment, the eccentric
strength training for the wrist extensors was continued with the
red-coloured resistant band and the eccentric strength training
for the forearm supination was added to the exercise program.
Eccentric supination training for the forearm was started
weightless. The training program was then continued with a
red-coloured resistant band. The patients who participated in
the treatment were asked about the presence and/or increase
of pain due to exercise before each treatment session. In the
event of severe pain during exercise, patients were informed
about interrupting the exercise.

In addition to strengthening exercises; stretching exercises for
the affected-side wrist extensor muscles were taught. Patients
were asked to stretch for 20 seconds with the other hand in
the internal rotation, elbow extension, forearm pronation, wrist
flexion and ulnar deviation positions. Stretching exercises were
recommended to be performed before reinforcement exercise
by giving 3 sets a day, 5 to 20 seconds in a set and 45 seconds
rest in the first week. From the 2™ week of treatment, 5 sets
of 5 to 20 seconds per day before the exercise were asked to
be performed 5 to 20 seconds after the exercise (18). The pain
increase of the patients was questioned before each treatment.
3. ESWT Application: For the patients randomized into two
groups; ESWT was applied once per week with 15 Hz frequency
settings in the form of a 2 bar and 2000 pulse. ESWT was
applied with equal shares of 2000 pulse to three points that
are precisely determined in LE; to the most swollen part of the
ECRB muscle with 1 cm above and 1 cm below the posterior
epicondyle (19). Painful points of the patients were determined
by palpation. After ESWT treatment, cold application was
performed for 15 minutes.

4. Dry Needling: Active MTrPs in ECRB, ECRL, EDC, BR muscles
were treated with DN. An assessor blind to the participants’
condition evaluated the muscles manually for the presence of
active or latent trigger points. The compression pain at the trigger
points within the muscle was accepted as active MTrP in the
form of pain reflected in the lateral epicondyle region. Only the
trigger points localized with palpation were evaluated as latent.
Dry neeedling was applied according to the localization reference

Group 1 (ESWT) Group 2 (ESWT + DN) P

Age (year) 428.5+12.98 39.65+14.08 0.459
Height (cm) 164.75£9.45 171.65£10.5 0.161
Weight (kg) 70.05+9.88 75.2+12.73 0.035
BMI (kg/m2) 29.73£5.34 28.1546.97 0.418
Disease duration (month) 4.15+2.39 4.95+1.39 0.204
ESWT: Extracorporeal shock wave therapy, DN: Dry needling, BMI: Body mass index

Values average was given as + standard deviation. Independent samples t-test was used
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of MTrPs in ECRB, ECRL, EDC, BR muscles by Simons et al. (20).
The practitioner was an expert with 5 years of experience in
this field. The patient was placed in supine position during
the procedure. The needle was modulated by pulling inside
the MTrP, until the local twitch response was obtained. If the
patient felt a serious discomfort, the practice was interrupted.
Seirin brand 0.6*30 mm acupuncture needles were used during
application.

Statistical Analysis

Data analysis was performed by using SPSS for Windows
19.0 software program. Descriptive statistics were given as
number, percent, median, mean and standard deviation. The
Kolmogorov-Smirnov test was used for data normality. The
results were compared within the groups themselves and
between the groups. In these comparisons, repeated measures
ANOVA and Bonferroni correction for multiple comparisons
were used. A level of significance of p<0.05 was accepted.

Results

The socio-demographic and clinical features of the patients
were summarized in Table 1. Before treatment and 1 month
after the treatment; morning, activity and rest Visual Analog
Scale (VAS) pain scores were compared; while all VAS values
were statistically significant in both groups (p<0.001), it was
seen that the improvement in pain scores in the ESWT + DN
group was superior (p<0.001) except night pain (Table 2).
When the most sensitive region of LE was compared with
the algometer before treatment and after the treatment,
a significant improvement was observed in both groups
(p<0.001), while improvement in ESWT + DN group was
superior (p<0.001) (Table 2). The maximum grip strength values
measured in the elbow flexion and extension position increased

significantly in both groups after the treatment, whereas the
increase in the extension position in the ESWT + DN group was
superior (p<0.05) (Table 3).

Table 3 shows the changes in the PRTEE scale within the group
before and one month after treatment. When the changes in
the PRTEE scale before and after treatment were examined;
a statistically significant decrease was observed in favour of
improvement in all groups after treatment (p<0.05) (Table 3).
In ESWT + DN group, pain scores, function scores changes were
more effective than the only ESWT group (p<0.001) (Table 3).

Discussion

Although many medical and conservative methods are used for
LE, there is no consensus on the efficacy of these treatments
(21). On the other hand, in recent studies, multimodal
approaches are seen in the treatment of LE (22,23). This study
showed that ESWT + DN combination therapy in the treatment
of LE, grip strength and functionality were effective for early
pain reduction. Although the etiology of LE is unknown, overuse
and micro traumas affect disease formation (24). ESWT, one
of the most common conservative approaches, is thought to
stimulate the nerve endings in painful points caused by reflex
pain inhibition (hyper-stimulation analgesia). In addition, energy
transfer and the local trauma of the ECRB tendon, acute
inflammation and repairment process initiated by increased
secreted angiogenesis-related growth factors, formation of new
vessels and oxygenation are the other mechanisms (25,26). In
studies performed with ESWT, a comparison was usually made
with the placebo-controlled group. Exercise therapy, which is an
effective treatment for LE, has been used in conjunction with
ESWT (27).

Simons et al. (20) described pain patterns of active MTrPs in
the anterior limb extensor muscles, which may cause pain in

Table 2. Visual Analog Scale and pressure pain threshold scores at pre-posttreatment visit

Group 1 (ESWT) Group 2 (ESWT + DN) P,
Night VAS-1 5.3+4.23 7.5£2.84 0.061
Night VAS-2 2.6£2.09 2+0.86 0.242
<0.001 <0.001 -
Activity VAS-1 8.75+1.37 8.15+0.81 0.101
Activity VAS-2 3.8£1.11 2.15+0.59 <0.001
p, <0.001 <0.001 =
Rest VAS-1 7.8+1.54 8.05£1.15 0.564
Rest VAS-2 3.25+1.16 2.1£0.55 <0.01
p, <0.001 <0.001 =
PPT-1 12.45+3.78 11.9+2 0.568
PPT-2 19.7£4.12 25.65+4.97 <0.001
p, <0.001 <0.001 =
ESWT: Extracorporeal shock wave therapy, DN: Dry needling, VAS: Visual Analog Scale, PPT: Pressure pain threshold, p,: Within-subject comparison, p,: Between-subject
comparison
A repeated measure ANOVA was used
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lateral epicondyle region. Therefore, we think that MTrPs are
important in the treatment of LE. In this study, we investigated
the effect of ESWT and DN combination on pain parameters,
grip strength and functionality and aimed to contribute to the
literature with this combination therapy which has not been
performed before.

Shmushkevich et al. (28) suggested that myofascial pain also
plays a role in the pathogenesis of the disease. In their study,
they evaluated the presence of active or latent trigger points
in the ECRB, ECRL, EDC, BR muscles in twenty healthy controls
with treatmentresistant twenty patients with LE. They showed
significant difference in active MTRPs number in the patient
group (28). In an other study by Fernandez-Carnero et al. (29),
25 patients with unilateral chronic LE and active and latent
MTRPs in 20 healthy populations, active MTRPs rates in the LE
group were 100% in ECRB, 96% in ECRL, 76% in EDC and 32%
in BR. Interestingly, a significantly greater number of latent
MTrPs were found in the forearm muscles of the unaffected
side compared to the control group (29).

Stenhouse et al. (10) compared DN + platelet rich plasma
(PRP) combinations with DN treatment in treatment-resistant
patients. In a similar study comparing PRP and DN therapies,
by Mishra and Pavelko (30) showed that PRP treatment had
no superiority to DN treatment. In both of the studies, a thick
needle was used in the DN technique, and the needling was
directly applied to the painful points in the lateral epicondyle
region with the peppering technique (10,30). In another LE
study, Uygur et al. (11) compared the combination of DN
treatment and medical therapy + brace. In this study; a thinner
acupuncture needle was applied to the painful area of lateral

epicondyle, DN treatment showed superiority in both pain
and PRTEE scores. Uygur et al. (11) treated the most painful
area is marked at the lateral epicondyle, DN is performed
with DN. In the literature, there are randomized controlled
trials in which only MTrPs of ECRB, ECRL, EDC, BR muscles are
targeted in the treatment of LE. From these studies Ajimsha et
al. (31) examined the effects of myofascial release and sham
ultrasound treatment on pain and functionality in patients with
chronic LE. In the study of Nourbakhsh and Fearon (32), manual
osteopathic technique was used for 23 patients with chronic
LE and MTrPs were targeted in one of the groups, while in the
other group parts adjacent to MTrPs was treated. It was shown
that improvement in pain and functionality scores was superior
in the group in which MTrPs were targeted. Therefore, the
treatment of active MTrPs of ECRB, ECRL, EDC, BR muscles in
the treatment of LE was found to be effective both in reducing
pain and increasing the daily activities of the patient (28). In
mentioned studies; while treating MTrPs; cold application and/
or home exercises programs for tendinitis were not added to
the treatment. We think that the treatment combinations for
both active MTrPs and tendinitis will be more effective. In our
study, this situation was taken into consideration and on the
one hand, tendinitis was treated with ESWT, ice application
and exercise therapy; on the other hand, active MTRPs in the
ECRB, ECRL, EDC, BR muscles of patients were treated with
DN. The active MTRPs’ DN in the ECRB, ECRL, EDC, BR muscles
improved the patient’s adaptation to exercise by decreasing the
pain felt during stretching exercises and increased the flexibility
of the muscles.

Pain is the most important problem in patients with LE. There
were statistically significant changes in VAS scores in the ESWT

Table 3. Functional assessment at pre-posttreatment visit

Group 1 (ESWT) Group 2 (ESWT + DN) | p,
FLX-1 16.00+7.53 15.65+4.07 0.856
FLX-2 29£9.04 33.95+6.86 0.058
P, <0.001 <0.001 =
EXT-1 16.9+£7.02 15.35+4.23 0.403
EXT-2 28.35+10.12 34.25+7.5 0.043
P, <0.001 <0.001 =
PRTEE VAS-1 32.75+5.88 33.95+6.11 0.531
PRTEE VAS-2 20.95+5.32 18.5£5.23 0.150
P, <0.001 <0.001 =
PRTEE FUNC-1 60.15+11.68 62.05+11.4 0.606
PRTEE FUNC-2 38.55+5.35 33.75+6.54 0.015
P, <0.001 <0.001 =
PRTEE TOTAL-1 93.2+17.02 96.1£17.23 0.595
PRTEE TOTAL-2 60.05+10.61 58.1+10.34 0.560
P, <0.001 <0.001 =
ESWT: Extracorporeal shock wave therapy, DN: Dry needling, FLX: Flexion, EXT: Extension, PRTEE: Patient rated tennis elbow evaluation, VAS: Visual Analog Scale, FUNC:
Function, p,: Within-subject comparison, p,: Between-subject comparison
Repeated measures ANOVA was used
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+ exercise group at the 6" and 12" weeks of treatment in in
a study of Yurlk et al. (3) comparing the ESWT + exercise
combination with placebo ESWT- exercise combination; but
ESWT + exercise was not superior to the placebo group. In
a randomized, multicentred, double-core, placebo-controlled
study, Pettrone and McCall reported 50-61% increase of pain in
the ESWT group at 1-year follow-up; and a 29% improvement
in the placebo group. They argued that ESWT was a safe and
effective treatment for pain (33). Wang and Chen investigated
the efficacy of low energy ESWT and placebo ESWT in LE. They
found that palpation pain, muscle strength and functionality
developed in the treatment group and no side effects were
reported. In a randomized controlled trial with ESWT in 62
patients who were resistant to conservative treatments, Spacca
et al. (25) reported a decrease in pain, grip strength and
function during 6 months.

There is a decrease in pain with ESWT. The treatment of
active MTrPs with DN method contributes to pain reduction.
Therefore, increase in grip strength and improvement in daily
functions are seen. In our study, pain, muscle strength and
functionality scores improved in both groups, whereas ESWT-
DN combination was superior to ESWT group (p<0.001) (Table
2, Table 3).

These results show us while treating tendinitis with ESWT,; at
the same time DN treatment of active MTrPs in the lateral
epicondyl site both reduces the patient’s pain and increases the
awareness and adaptation of the patients’ to the strengthening
and stretching exercises which are indispensable for the
treatment.

Study Limitations

1. Low number of patients and the absence of long-term results
of the ESWT-DN combination.

2. No comparative treatment with a sham control group.

3. DN therapy was applied without ultrasound and/or electrical
stimulation.

Conclusion

In this study, we aimed to contribute to the literature by
showing the effectiveness of ESWT and DN combination, which
was performed for the first time in the treatment of LE. Both
treatment methods are cost-effective and easy to apply. We
think that additional studies should be done in this direction.
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Lumbosakral Gegis Vertebrasinin Numaralandiriimasinda Paraspinal
Isaretleyicilerin Degerlendirilmesi

The Evaluation of Paraspinal Markers in the Numbering of the Lumbosacral Transitional
Vertebrae
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Amac: Lumbosakral gegis vertebra (GV) yaygin bir konjenital anomali olup kronik bel agrisi ile iliskili oldugu bilinmektedir. Bu ¢alismanin
amaci bilgisayarli tomografi (BT) gorlntilerde lumbosakral GV'nin dogru numaralandiriimasinda ¢élyak arter (CA), stiperior mezenterik arter
(SMA), sag renal arter (SRA) orijinleri, abdominal aort bifurkasyonu (AAB) ve iliolumbar ligament (iL) gibi paraspinal belirteclerin degerini
ortaya koymaktir.

Gerec ve Yontem: Ocak 2015 ile Aralik 2017 tarihleri arasinda tim vicut BT gorlntilemesi yapilan 18-65 yaslarl arasindaki olgular
retrospektif olarak degerlendirildi.

Bulgular: Calismaya 380 olgu (yas, 53,4+10,8 yil; 164 kadin ve 216 erkek) dahil edildi, 51 olguda (%13,4) GV vardi. Normal spinal
segmentasyonlu ve GV'li olgular arasinda CA, SMA, SRA orijini, AAB ve iL diizeyleri agisindan anlamli farklilik saptandi (p<0,001).

Sonug: Normal spinal segmentasyonlu ve GV'li bireyler arasinda CA, SMA, SRA orijinleri, AAB ve iL diizeylerinin lokalizasyonu acisindan
anlamli farklar vardir. Dolayisiyla, bu belirteclerin kullanimi, vertebral numaralandirmanin belirlenmesinde yanlisliklara neden olabilir.

Anahtar kelimeler: Gegis vertebra, bilgisayarli tomografi, paraspinal belirtecler

Abstract

Objective: Lumbosacral transitional vertebrae (TV) are a common congenital anomaly and known to be associated with chronic low back
pain. The purpose of this study is to reveal the value of the paraspinal markers such as celiac artery (CA), superior mesenteric artery (SMA),
right renal artery (RRA) origins, abdominal aorta bifurcation (AAB), and iliolumbar ligament (IL) in the correct numbering of lumbosacral TV
on computed tomography (CT) imaging.

Materials and Methods: The cases with aged from 18-65 years who underwent the whole-body CT imaging between the dates January
2015 and December 2017 were assessed retrospectively.

Results: Of the 380 cases (age 53.4+£10.8 years; 164 women and 216 men) included in the study, 51 (13.4%) had TV. A significant difference
was determined in terms of the level of CA, SMA, RRA origin, AAB, and IL between the cases with TV and normal spinal segmentation
(p<0.001).

Conclusion: There are significant differences in terms of the localization of the CA, SMA, RRA origins, AAB, and IL levels between the subjects
with normal spinal segmentation and TV. Therefore, the use of these marks may result in inaccuracy of the vertebral numbering.
Keywords: Transitional vertebrae, computed tomography, paraspinal markers

Giris tercih edilir. Sakralize bir L5 genislemis transvers progesden/

proceslerden tam sakral flizyona kadar degisen morfolojik
Lumbosakral gegis vertebra (GV) yaygin bir konjenital anomali

olup sikhdr %3 ile %35,6 arasinda oldugu bildiriimektedir (1-6). vertebralar gibi kare seklinde goriilebilir ve/veya lomber tip
Genellikle lumbosakral GV terimi, vertebranin sakralize bir L5 faset eklemlere sahip olabilir (2). Bu nedenle rutin lumbosakral

veya lumbarize bir S1 olup olmadigina karar verilemedigi icin gorintllemede GV'nin dogru olarak numaralandirilmasi zordur.

ozellikler gosterir. Lumbarize S1 ise sagital gériintilerde lomber
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Lumbosakral GV'nin kronik bel agrisi, sinir koki semptomlari
ve sakroiliak disfonksiyon ile iliskili oldugu bilinmektedir (7-10).
Bunun yaninda GV'nin belirlenmesi ve numaralandirilmasi
ozellikle cerrahi oncesi planlamada yanlis seviyelerin cerrahi
girisiminden kaginmak icin ¢ok Onemlidir. Rutin lumbosakral
gorintllemelerde GV saptanabilir ancak dogru vertebral
numaralandirmada tlm vertebrayi icine alan gorintilemeler
altin standart olarak kullanilir. Bunun igin genellikle tim omurga
radyografisi veya tim omurgayi icine alan sagital T2 agirlikh
goruntuler kullaniimistir (1,2,5,8).

Lumbosakral hastaliklarin  tanisinda manyetik rezonans
(MR) gorilntlleme yaygin olarak kullanilir. Ancak bilgisayarli
tomografi (BT) incelemeleri daha hizli ulasilabilirligi, kemik
yapilardan kaynakli patolojileri daha iyi g&sterebilmeleri ve
gelisen teknolojiye bagl olarak daha disik doz radyasyon
maruziyetine ragmen artan gorlintl kalitesi nedeni ile son
zamanlarda tercih edilebilirligi artmistir. Bizim bildigimiz kadar
ile GV'leri BT goruntileme ile degerlendiren detayli bir ¢alisma
bulunmamaktadir. Calismamizin  amaci BT gorintulerde
lumbosakral GV'nin tanisinda ve dogru numaralandiriimasinda
¢olyak arter (CA), slperior mezenterik arter (SMA), sag renal
arter (SRA) orijinleri, abdominal aort bifurkasyonu (AAB) ve
iliolumbar ligament (iL) gibi paraspinal anatomik belirteclerin
degerini ortaya koymaktir.

Gerecg ve Yontem

Calismanin yapilabilmesi icin Kurumsal Etik Kurul Komitesi'nden
etik kurul onayr alindi (protokol no:70, karar no: 2018/2, tarih:
12.01.2018). Calisma Helsinki ilkeler Deklerasyonu’na uygun
olarak gerceklestirildi.

Ocak 2015 ile Aralik 2017 tarihleri arasinda herhangi bir nedenle
tim vicut pozitron emisyon tomografisi-BT gorintilemesi
yapilan 18-65 yaslar arasinda hastalarin gérinti arsivleme
ve iletisim sisteminde kayitl olan BT gorintdleri retrospektif
olarak degerlendirildi. Goruntiler Siemens, Biograph mCT
S(20)-3R (Siemens Medical Solutions, Knoxville, USA) cihazinda
elde edildi. Herhangi bir nedenle (vertebra fraktirl, vertebral
metastaz gibi) spinal deformitesi olan hastalar, spinal cerrahi
gecirmis hastalar, aort anevrizmasi ve kivrimli seyirli aortu olan
hastalar ile birden ¢ok SRA olan hastalar calisma disi birakildi.
BT gorlntller aksiyel, sagital ve koronal olarak U¢ planda
degerlendirildi. Vertebralar, 7 servikal ve 12 torakal vertebra
oldugu varsayilarak ikinci servikal vertebradan itibaren kaudale
dogru numaralandirildi. Bu numaralandirmaya gére lumbosakral
GV varligr arastirildi. Olgular lumbosakral GV olan ve olmayan
olmak Uzere iki gruba ayrldi. Lumbosakral GV saptanan
olgular Castellvi ve ark. (11) siniflamasina goére siniflandirildi.
Her iki grupta butin olgular degerlendirilerek CA, SMA, SRA
orjinlerinin ve AAB'lerinin seviyeleri belirlendi. Belirlenen bu
seviyelerin denk geldigi intervertebral disk, 1/3 Ust, 1/3 orta
veya 1/3 alt vertebra korpus dizeyleri kaydedildi. Ayrica iL
degerlendirilerek hangi seviye/seviyelerde oldugu tespit edilerek
kaydedildi (Sekil 1-5).

istatistiksel Analiz

Tum istatiksel analizler The Statistical Package for the Social
Sciences (SPSS), version 18.0, for Windows (SPSS, Chicago,
IL, USA) kullanilarak yapildi. Surekli degiskenler ortalama +
standart deviasyon, kategorik degiskenler ylzde ve frekans

}
A

Sekil 1. A) Reforme sagital ve B) koronal bilgisayarli tomografi
gorlntllerde L5 vertebranin sakralize oldugu ve her iki L5 transvers
progeslerinin S1 ile fiizyone oldugu izleniyor

Sekil 2. Reforme sagital bilgisiyarli tomografi gériintlide L5 sakralize
olguda ¢élyak trunkus orijini T12 vertebra korpus 1/3 Ust dizeyde,
sliperior mezenterik arter orijini T12-L1 intervertebral disk dizeyinde
izlenmektedir
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Sekil 3. A) Reforme sagital ve B) aksiyel bilgisayarli tomografi
gorlntllerde L5 sakralize olguda sag renal arterin orijini T12-L1
intervertebral disk diizeyinde izlenmektedir

Sekil 4. A) Reforme koronal ve B) sagital bilgisayarll tomografi
gorlntilerde S1 lumbarize olguda abdominal aort bifurkasyonu L4-5
intervertebral disk diizeyinde izlenmektedir

dagilimi olarak gosterildi. Gruplar arasinda karsilastirmada
kikare testi uygulandi. P<0,05 degerler istatiksel olarak anlamli
kabul edildi.

Bulgular

Calismaya katilan 380 olgunun ortalama yasi 53,4+10,8 yil ve
cinsiyet dagilimlar kadin/erkek 164 (%43,2)/216 (%56,8) idi.
380 olgunun 51'inde (%13,4) GV tespit edildi. GV saptanan
51 olgunun 42'sinde (%11,1) sakralizasyon, 9'unda (%2,4)
lumbarizasyon izlendi. Bir olguda (%2) tip 1A, 5 olguda (%9,8)
tip IB, 1 olguda (%2) tip lIA, 5 olguda (%9,8) tip 1B, 4 olguda
(%7,8) tip IA, 34 olguda (%66,7) tip I1IB ve 1 olguda (%2) tip

Sekil 5. Reforme sagital (A) ve koronal (B) bilgisayarli tomografi
goriintllerde S1 lumbarize olgudur. iliolumbar ligamentler (oklar)
bilateral L5 ve S1 vertebra transvers progeslerden iliak kanatlara
uzandig izlenmektedir

IV tespit edildi.

GV'ye sahip olgularda CA orijini 2 olguda (%3,9) T11-12
intervertebral disk, 34 olguda (%66,7) T12 vertebra, 1 olguda
(%2) T12-L1 intervertebral disk, 14 olguda (%27,5) L1 vertebra
seviyesine denk gelmekte idi. Kontrol grubunda CA orijini
136 olguda (%41,3) T12 vertebra, 7 olguda (%2,1) T12-L1
intervertebral disk, 186 olguda (%56,5) L1 vertebra dizeyine
denk gelmekte idi. iki grup arasinda CA orijini dizeyleri
acisindan istatiksel olarak anlamli farklilik tespit edildi (p<0,001).
GV'ye sahip olgularda SMA orijini 15 olguda (%29,4) T12
vertebra, 3 olguda (%5,9) T12-L1 intervertebral disk, 29 olguda
(%56,9) L1 vertebra, 1 olguda (%2) L1-2 intervertebral disk,
3 olguda (%5,9) L2 vertebra dizeyine denk gelmekteydi.
Kontrol grubunda ise 40 olguda (%12,2) T12 vertebra, 17
olguda (%5,2) T12-L1 intervertebral disk, 252 olguda (%76,6)
L1 vertebra, 11 olguda (%3,3) L1-2 intervertebral disk, 9
olguda (%2,7) L2 vertebra diizeyine denk gelmekteydi. iki grup
arasinda SMA orijin diizeyleri agisindan istatiksel olarak anlamli
farklilik tespit edildi (p=0,009).

GV'ye sahip olgularda SRA orijini 10 olguda (%19,6) T12-L1
intervertebral disk, 28 olguda (%54,9) L1 vetebra, 7 olguda
(%13,7) L1-2 intervertebral disk, 5 olguda (%9,8) L2 vertebra, 1
olguda (%2) L2-3 intervertebral disk diizeyine denk gelmekteydi.
Kontrol grubunda ise 4 olguda (%1,2) T12-L1 intervertebral
disk, 225 olguda (%68,4) L1 vertebra, 63 olguda (%19,1) L1-2
intervertebral disk, 37 hastada (%11,2) L2 vertebra dizeyine
denk gelmekteydi. iki grup arasinda SRA orijin diizeyleri acisindan
istatiksel olarak anlamli farklilik tespit edildi (p<0,0071).

GV'ye sahip olgularda AAB 11 olguda (%21,6) L3 vertebra, 9
olguda (%17,6) L34 intervertebral disk, 22 olguda (%43,1) L4
vertebra, 2 olguda (%3,9) L4-5 intervertebral disk, 7 olguda
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(%13,7) L5 vertebra dizeyine denk gelmekteydi. Kontrol
grubunda ise 5 olguda (%1,5) L3 vertebra, 26 olguda (%7,9) L3-4
intervertebral disk, 252 olguda (%76,6) L4 vertebra, 31 olguda
(%9,4) L4-5 intervertebral disk, 15 olguda (%4,6) L5 vertebra
diizeyine denk gelmekteydi. iki grup arasinda AAB diizeyleri
acisindan istatiksel olarak anlamli farklilik tespit edildi (p<0,001).

Tablo 1. Gegis vertebraya sahip olgular ve kontrol

grubunun ¢6lyak arter orijin diizeyleri

Colyak arter orijini Transizyonel | Normal
vertebra 329 (n)
51 (n)
T11-12 intervertebral disk | 2 (%3,9) 0 (%0)
T12 vertebra Ust 1/3 6 (%11,8) 19 (%5,8)
T12 vertebra orta 1/3 10 (%19,6) 20 (%6,1)
T12 vertebra alt 1/3 18 (%35,3) | 97 (%29,5)
T12-L1 intervertebral disk | 1 (%2) 7 (%2,1)
L1 vertebra Ust 1/3 10 (%19,6) 131 (%39,8)
L1 vertebra orta 1/3 0 (%0) 35 (%10,6)
L1 vertebra alt 1/3 4 (%7,8) 20 (%6,1)
Toplam 1 (%100) 329 (%100)

Tablo 2. Gegis vertebraya sahip olgular ve kontrol

grubunun suiperior mezenterik arter orijin diizeyleri

Siiperior mezenterik Transisyonel Normal
arter vertebra 51 (n) | 329 (n)
T12 vertebra orta 1/3 4 (%7,8) 4 (%1,2)
T12 vertebra alt 1/3 1 (%21,6) 36 (%10,9)
T12-L1 intervertebral disk | 3 (%5,9) 7 (%5,2)
L1 vertebra Ust 1/3 18 (%35,3) 5 (%25,8)
L1 vertebra orta 1/3 7 (%13,7) 75 (%22,8)
L1 vertebra alt 1/3 4 (%7,8) 2 (%28)
L1-L2 intervertebral disk | 1 (%2) 1(%3,3)
L2 vertebra Ust 1/3 3 (%5,9) 9 (%2,7)
Toplam 51 (100) 329 (%100)

Tablo 3. Gegis vertebraya sahip olgular ve kontrol

grubunun sag renal arter orijin diizeyleri

Sag renal arter Transisyonel Normal
vertebra 329 (n)
51 (n)
T12-L1 intervertebral disk | 10 (%19,6) 4 (%1,2)
L1 vertebra st 1/3 5 (%9,8) 32 (%9,7)
L1 vertebra orta 1/3 20 (%39,2) 99 (%30,1)
L1 vertebra alt 1/3 3 (%5.9) 94 (%28,6)
L1-L2 intervertebral disk 7 (%13,7) 63 (%19,1)
L2 vertebra st 1/3 4 (%7,8) 34 (%10,3)
L2 vertebra orta 1/3 1(%2) 3 (%0,9)
L2-L3 intervertebral disk 1 (%2) 0 (%0)
Toplam 51 (100) 329 (%100)

Tablo 4. Gegis vertebraya sahip olgular ve kontrol

grubunun aort bifurkasyonu diizeyleri

Aort bifurkasyonu Transisyonel | Normal
vertebra 329 (n)
51 (n)
L3 vertebra orta 1/3 3 (%5,9) 0 (%0)
L3 vertebra alt 1/3 8 (%15,7) 5(%1,5)
L3-L4 intervertebral disk 9 (%17,6) 26 (%7,9)
L4 vertebra Ust 1/3 5 (%9,8) 7 (%17,3)
L4 vertebra orta 1/3 13 (%25,5) 7 (%29,5)
L4 vertebra alt 1/3 4 (%7,8) 8 (%29,8)
L4-L5 intervertebral disk 2 (%3,9) 1(%9,4)
L5 vertebra Ust 1/3 4 (%7,8) 1 (%3,3)
L5 vertebra orta 1/3 1(%2) 4 (%1,2)
L5 vertebra alt 1/3 2 (%3,9) 0 (%0)
Toplam 51 (100) 329 (%100)

GV'ye sahip olgularda iL 2 olguda (%3,9) L4 vertebra, 4 olguda
(%7,8) L5 vertebra, 24 olguda (%47) L4-L5 vertebralar, 10
olguda (%19,6) L3-L4-L5 vertebralar, 2 olguda (%3,9) L4-L5-S1
vertebralar, 9 olguda (%17,6) L5-S1 vertebralar diizeyinden iliak
kemiklere uzanmaktaydi. Kontrol grubunda ise iL 263 olguda
(%79,9) L5 vertebra, 54 olguda (%16,4) L4-5 vertebralar,
9 olguda (%2,7) L3-4-L5 vertebralar, 3 olguda (%0,9) L5-S1
vertebralar diizeyinden iliak kemiklere uzanmaktayd:. iL
transisyonel vertebraya sahip 51 olgunun sadece 6'sinda
(%11,7) tek seviyede izlenirken 45 olguda (%88,2) coklu
seviyede izlenmekteydi. Kontrol grubunda ise 263 olguda
(%79,9) tek seviyede olup timii L5 vertebra diizeyindeydi. iki
grup arasinda IL diizeyleri acisindan istatiksel olarak anlamli
farklilik tespit edildi (p<0,001).

CA, SMA ve SRA orijinlerinin ve AAB'nin diizeyleri intervertebral
disk, vertebra korpusu Ust, orta ve alt 1/3 seklinde daha detayl
seviyelere ayrilarak yapilan karsilastirmada da GV'ye sahip
olgular ile kontrol olgular arasinda istatiksel olarak anlamli
farklilik tespit edildi (tima icin p<0,001). CA, SMA, SRA ve AAB
duizeyleri Tablo 1, 2, 3 ve 4'de g6sterilmektedir.

Tartisma

Lumbosakral GV unilateral ya da bilateral olmak tizere genislemis
transvers progesden anormal artikllasyona veya tamamen
fizyona kadar degisen farkli morfolojik ¢zelliklere sahip, yaygin
bir vertebral anomalidir. Castellvi ve ark. (11) bu morfolojik
ozelliklere gore lumbosakral GV'yi dort sinifa ayirmislardir. Tip
1"de tek tarafli (1a) veya iki tarafli (1b) yiksekligi 19 mm’den
fazla displastik transvers proges mevcuttur. Tip 2'de (inkomplet
lumbarizasyon ya qda sakralizasyon) transvers progesin komsu
sakrum ile tek tarafli (2a) ya da iki tarafli (2b) psédoartrozu
izlenir. Tip 3'te (komplet lumbarizasyon yada sakralizasyon)
transvers proges komsu sakrum ile tek tarafli (3a) ya da iki tarafli
(3b) olarak flizyonedir. Tip 4'te (mikst tip) transvers progeslerde
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bir tarafta psddoartroz mevcutken diger tarafta tam flizyon
izlenir (1,12).

GV'nin dogru olarak numaralandirilabilmesi icin farkli paraspinal
isaretleyiciler kullanilarak bircok calisma yapilmistir ve bu
calismalarda genellikle MR géruntdler kullanilmistir (1,13,14).
Tokgoz ve ark. (1) GV tanisinda spinal ve paraspinal belirtecleri
degerlendirdikleri calismada SRA proksimali, SMA trunkusu
ve AAB'nin normal grupla karsilastirildiginda sakralizasyon
olgularinda daha ylksek ve lumbarizasyon olgularinda daha
distk duzeylere denk geldigi bildirilmistir. Bu belirteglerin
lokal dagilimlar istatistiksel olarak anlamli farklilik gosterdigi
belirtilmistir (1).

GV'lerin dogru numaralandirilmasi igin yapilan bir baska
calismada SRA ve AAB dizeyleri degerlendirilmistir. Bu calismada
da SRA ve AAB diizeylerinin normal olgulara gére sakralizasyon
grubunda daha yuksek, lumbarizasyon grubunda daha distk
lokalizasyonlu olma egiliminde oldugu saptanmistir (15).

Lee ve ark. (16) yapmis olduklari calismada AAB'nin en
sk goruldugu yerin L4 vertebra dizeyi (%83) oldugunu
belirtmislerdir. Bu calismada SRA'nin proksimal kesimi hastalarin
%52'sinde L1-L2 intervertebral disk dizeyinde, %39'unda L1
vertebra korpusu dizeyinde izlenmistir. Ayrica bu calismada S1
lumbarizasyonu olan 11 olgunun 9'unda aortik bifurkasyonun
L4 vertebra korpusu diizeyinde, oldugu bildirilmistir. SRA bu 11
olgunun 6'sinda L1-L2 intervertebral disk dizeyinde, 5'inde L2
vertebranin Ust yarisi dlizeyinde saptanmistir. L5 sakralizasyonu
olan 9 olgunun 7'sinde aortik bifurkasyon L3-L4 intervertebral
disk dizeyinde saptanmistir. Ayrica L5 sakralizasyonu olan 9
olgunun 7'sinde SRA L1 vertebra korpusu dlzeyinde oldugu
bildirilmistir.

Tureli ve ark. (17) 505 olguyu dahil ederek yapmis olduklari
calismada AAB'nin ortalama ve medyan seviyeleri normal
olgularda L4 vertebranin Ust yarisinda, S1 lumbarize olgularda
L4 vertebranin alt yarsinda, L5 sakralize olgularda L3-4
intervertebral diskinde izlendigi bildirilmistir. Ayrica bu calismada
SRA normal olgularda L1 vertebranin alt yarisi, ST lumbarize
olgularda L1-2 intervertebral disk, L5 sakralize olgularda L1
vertebranin Ust yarisi diizeyinde oldugu belirtiimistir.
Jagannathan ve ark. (3) 254 normal spinal segmentasyona ve
57 GV'ye sahip olgulari dahil ederek yapmis olduklari ¢calismada
colyak trunkus, SMA, SRA, AAB ve iL degerlendirilmistir. Bu
calismada CA orijini T11 vertebra dlzeyinden L1-L2 intervertebral
disk dlzeyine kadar degisen seviyerlerde izlenmis olup normal
olgularda ve sakralizasyonlu olgularda sirasi ile %62,6 ve %58,7
oranla en sik T12 vertebra diizeyine, lumbarizasyonlu olgularda
%58,3 oranla en sik L1 vertebra diizeyine denk gelmistir. Bu
calismada SMA orijini T11-12 intervertebral disk dizeyinden
L1-L2 intervertebral disk dlzeyine kadar degisen seviyelerde
izlenmistir. SMA orijini normal olgularin %78,8'inde T12-L1
intervertebral disk ve L1 vertebra dizeyinde, sakralizasyon
olgularinin %69,5'inde T12 vertebra ve T12-L1 intervertebral disk
diizeyinde ve lumbarizasyon olgularinin %66,7'sinde L1 vertebra
ve L1-L2 intervertebral disk dizeyinde izlenmistir. SRA orijini
normal olgularda %57,5 L1 vertebra, %24 L1-L2 intervertebral

disk dlzeyinde, sakralizasyon olgularinda %52,2 L1 vertebra,
%28,6 T12-L1 intervertebral disk dizeyinde, lumbarizasyon
olgularinda %41,7 L2 vertebra diizeyinde izlendigi bildirilmistir.
Bu calismada AAB normal olgularda %48,8 L4 vertebra, %28,7
L4-L5 intervertebral disk duzeyinde, sakralizasyon olgularinda
%50 L3-L4 intervertebral disk, %23,9 L4 vertebra diizeyinde,
lumbarizasyon olgularinda siklikla %50 L4 vertebra ve %41,7
L4-L5 intervertebral disk diizeyinde izlenmistir (3).

iliolomber ligament normal spinal segmentasyona sahip
olgularda biiylik oranda L5 transvers progesler dlizeyinde izlenir.
Ancak transizyonel vertebraya sahip olgularda diger seviyelerde
de izlenebilecegi bildirilmistir (2,13). Farshad-Amacker ve ark.
(18) GV'li hastalarda IL olgularin %25-38'inde L5 vertebradan
kaynaklandigini, %39-59'unda parsiyel olarak L5 vertebradan
kaynaklandigini, %15-23"linde ise L5 vertebradan hic orijin
almadigini géstermistir. Bizim calismamizda iliolomber ligament
normal spinal segmentasyonlu 329 olgunun 263’lnde (%79,9)
tek seviyede olup L5 vertebra dizeyindeydi. Transisyonel
vertebraya sahip 51 olgunun ise sadece 6'sinda (%11,7)
tek seviyede izlenirken 45 olguda (%88,2) coklu seviyede
izlenmekteydi.

Sonug

Normal spinal segmentasyonlu olgularda ve GV'ye sahip
olgularda CA, SMA, SRA orijinleri, AAB ve IL dizeyleri
oldukca farkli spinal seviyelerde izlenmektedir. Bu belirtecler
kullanilarak vertebral numaralandirma yapilmasi yanilgilara
neden olabilecektir. Bu nedenle herhangi bir girisimsel islem
ya da cerrahi planlanan olgularda hedef bolgeyi vertebral
numaralandirma yapmadan lokal referanslar ile tanimlamak
dogru bir yaklasim olacaktir. Eger vertebral numaralandirma
gerekli ise uygun bir goérlntileme yoéntemi ile tim spinal
inceleme en dogru yontem olacaktir.
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