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AMAC VE KAPSAM

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

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

Osteoporoz ve kemik hastaliklarina ilgi duyan birinci basamak tip hizmeti
veren pratisyen hekim, i¢ hastaliklari, jinekoloji, romatoloji ve fiziksel tip ve
rehabilitasyon uzmanlarinin “bilmesi gerekli olanlar” iyice saptayarak; bunlari
Turk Osteoporoz Dergisi'nde bulmalari icin gerekli diizenlemeler yapilacaktir.
Tiirk Osteoporoz Dergisi, Emerging Sources Citation Index (ESCI), DOAJ,
EBSCO Database, Gale/Cengage Learning, CINAHL, Index Copernicus,
Embase, Scopus, Proquest, J-Gate Academic Keys, TUBITAK/ULAKBIM,
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 degderlendirmesinden gecmis bilimsel literattirin], internet
araciligiyla; finansal, yasal ve teknik engeller olmaksizin, serbestce erisilebilir,
okunabilir, indirilebilir, kopyalanabilir, dagdrtilabilir, basilabilir, taranabilir, tam
metinlere baglanti verilebilir, dizinlenebilir, yazilima veri olarak aktarilabilir ve her
tarli yasal amacg icin kullanilabilir olmasi“dir. Cogaltma ve dagitim Uzerindeki
tek kisitlama yetkisi ve bu alandaki tek telif hakki roli; kendi calismalarinin
butlinligu tzerinde kontrol sahibi olabilmeleri, gerektigi gibi taninmalarinin ve
alintilanmalarinin saglanmasi igin, yazarlara verilmelidir.

Abone islemleri
Tiurk Osteoporoz Dergisi, Ulkemizde gérev yapan fiziksel tip ve rehabilitasyon
uzmanlarina, akademisyenlerine ve osteoporoz’a ilgi duyan diger tim tip
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branslarina mensup uzmanlara Ucretsiz olarak dagrtilmaktadir. Derginin tim
sayilarina Ucretsiz olarak www.osteoporozdunyasindan.com adresinden tam
metin ulasilabilir. Dergiye abone olmak isteyen kisiler Tirkiye Osteoporoz
Dernegi'ne basvurmalidir.

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

Faks: +90 212 560 40 79

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

izinler

Baski izinleri icin 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

Turk Osteoporoz Dergisi yayinlanan tim yazilarda goris ve raporlar yazar(lar)in
gorlstdur ve Editor, Editoryel kurul ya da yayincinin gorist degildir; Editor,
Editoryel kurul ve vyayinc bu yazilar icin herhangi bir sorumluluk kabul
etmemektedir.

Reklam

Reklam ile ilgili basvurular Yayinevi'ne yapiimalidir.

Yayinevi: Galenos Yayinevi

Adres: Molla Giirani Mah. Kacamak Sk. No: 21/1 34093 istanbul, 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, Turkish Medline-National Citation Index.

Open Access Policy

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

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

Subscription Issues
Turkish Journal Of Osteoporosis is sent free to physiotherapy specialists,
academicians in our country as well as other specialists in all branches of

medicine interested in osteoporosis. All published volumes can be reached

full text without fee through the web site www.osteoporozdunyasindan.
com. Those who wish to subscribe to the journal should apply to the Turkish
Osteoporosis Association.

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

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

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

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

Permissions

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

Editor: Prof. Dr. Yesim Kirazli

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

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

Fax: +90 212 560 40 79

Web Page: www.turkosteoporozdergisi.org

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

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

Yazilarin iceriginden ve kaynaklarin dogrulugundan yazarlar sorumludur.

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

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

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

Genel Kurallar

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

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

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

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

Orijinal Makaleler

1) Baslhk Sayfasi (Sayfa 1)

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

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

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

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

2) Ozet (Sayfa 2)

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

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

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

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

Genel Kurallar boélimiine uyunuz.

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

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

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

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

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

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

Sonug baslgr altinda calismadan elde edilen sonug vurgulanmalidir.

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

4) Kaynaklar

Kaynaklarin gercekliginden yazarlar sorumludur.

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

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

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

a) Standart makale:

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

b) Kitap:

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

¢) Kitap Bolimu:

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

Birden fazla editor varsa: editors.

d) Toplantida sunulan makale:

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

e) Elektronik formatta makale:

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

f) Tez:

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

5) Tablolar-grafikler-sekiller-resimler

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

Ozel Béliimler
1) Derlemeler:

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

2) Olgu Sunumlari:

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

3) Editére Mektuplar:

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

4) Bilimsel Mektuplar:

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

5) Egitim Yazilari:

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

Yazisma

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

Adres:

Tlrkiye Osteoporoz Dernegi

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

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

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

Degerli Meslektaslarim,

22-25 Kasim 2018 tarihlerinde Tirkiye Osteoporoz Dernedi ev sahipliginde, International Society for Clinical Densitometry
(ISCD) ve International Osteoporosis Foundation (IOF) ortak uluslararasi kursu yapilacaktir. Kursun uluslararasi ismi
Osteoporosis: Essentials of Densitometry, Diagnosis and Management olup, kemik dansitometri bilgisi ile ilgili en yeni teknoloji
ve bilgileri icerir. Ayni zamanda osteoporoz tedavisi ile ilgili bilgiler de sunulacaktir. Bu kursun sonunda arzu edenler online
olarak sinava girip, uluslararasi bir sertifika alabilecektir. Bu kurs ile birlestirilecek Osteoporoz Tedavisinde Glincellemeler
Sempozyumu’'nda da osteoporoz tedavisindeki son gelismeler paylasilacaktir.

Bu kurs cok degerli ti¢c konusmaci tarafindan verilecektir. Prof. Dr. John Carey ISCD bir énceki dénem baskanidir. Dr. Basel
Masri IOF Board Uyesidir. Prof. Dr. Didier Hans ise ISCD ge¢mis donem baskanlarindan olup, osteoporoz degerlendirmesinde
son yillardaki en giincel konu olan Trabekiler Kemik Skoru’nu bulan ve gelistiren kisi olup, kurs sirasinda bu konu ile ilgili
detayl bilgi kendisi tarafindan verilecektir.

Ulkemizde osteoporoz tani ve tedavisi ile ilgilenen hekimlerimiz icin cok énemli bir firsat olan sertifikali bu kursa ve
sempozyumumuza katiliminizi bekler, sevgi ve saygilarimi sunarim.

Editor
Prof. Dr. Yesim Kirazli
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Kas Iskelet Sistemi Hastaliklarinda Néralterapi Protokolleri: Derleme

Neural Therapy Protocols in Musculoskeletal Disorders: Review

@ Volkan Subasi, ® Mustafa Oner Kiiciik*

Ozel Dermancan Tip Merkezi, Fiziksel Tip ve Rehabilitasyon Klinigi, Adana, Tirkiye

*Kayseri Egitim ve Arastirma Hastanesi, Geleneksel ve Tamamlayici Tip Merkezi, Kayseri, Turkiye

(074

Son yillarda hastalik olusum mekanizmasinda vejetatif sinir sisteminin dneminin anlasiimasi ile bu sistem Gzerinde etkili olabilecek tedaviler
GUzerine ilgi artmistir. Noralterapi cesitli lokal anestezik maddelerin enjeksiyonu ile vejetatif sinir sistemi tizerinde etki elde edilerek hastaliklarin
tedavisinin amaglandigi maliyet etkin bir tedavi yontemidir. Agri ve enflamasyon ile vejetatif sinir sistemi iliskisinin ortaya konmasi sonrasinda
kas iskelet sistemi patolojilerinde noralterapi yontemine ilgi giin gectikge artmaktadir.

Anahtar kelimeler: Néralterapi, kas iskelet sistemi, agri

Abstract

In recent years, along with understanding the importance of the vegetative nervous system in the mechanism of disease formation has
increased the interest in the treatments that can be effective on this system. Neural Therapy is a cost effective treatment method to aim of
treating diseases by obtaining effects on the vegetative nervous system with injection of various local anesthetic agents. After disclosure of
the relationship among vegetative nervous system with pain and inflammation, interest in neural therapy method is increasing day by day in

musculoskeletal system pathology.
Keywords: Neural therapy, musculoskeletal system, pain

Giris

Noralterapi lokal anestezik maddelerin vicudun belirli
noktalarina enjekte edilmesi ile norovejetatif sinir sistemi
Uzerinde etki elde edilmesinin amaclandigi bir tedavi ydntemidir
(1,2). Norovejetatif sistem vicudumuzun kapiller yapisina kadar
ulasan ve her yeri kusatan bir network agi gibi calismaktadir.
Kalp atis hizi, solunumun hizi, pupillerin 1s1ga gore genisleyip
daralmasi, mide barsak sisteminde enzimlerin salgilanmasi
gibi bircok i¢ organ ait otonomik fonksiyonlari diizenlemesinin
yaninda, son yillarda nérovejetatif sistemin bircok farkli 6zellikleri
tespit edilmistir (3-5). Ozellikle enflamasyon ve adr ile bu
sistemin iliskisinin gosterilmesi dikkatleri yeniden noérovejetatif
sinir sistemi Uzerine cevirmistir (4-6). Her bir hicreye kadar
uzanan bu sinir sistemi agi Uzerine yapilacak uygulamalar
hastaliklarin seyrini degistirebilmektedir. Noralterapide cesitli
lokal anestezik maddeler deriye, ganglionlara, bozucu alanlara
enjekte edilerek norovejetatif sistem Uzerinde bir regllasyon
olusturulmaya ve bozulan fonksiyonel yapi yeniden kurulmaya

calisilir (7).

Noralterapi Tedavi Protokollerinde Neler Yer
Alr?

Lokal tedavi: Tedavinin ilk basamagini lokal tedavi olusturur.
Agri ve sorunun oldugu bdlgeye lokal anestezikler kullanilarak
quaddel denilen intradermal enjeksiyonlar yapilir. Bu amacla
siklikla lidokain ve prokain %1’lik ¢ozeltileri kullanilir (Resim 1)
(7.,8).

Segmental enjeksiyonlar: Agr ile iliskili bolgenin medulla
spinalisle baglanti noktalarinin enjeksiyonlari anlamina gelen
segmental tedavide amac¢ medulla spinalis yolaklarindan
periferden organa ve organdan perifere kutano visseral refleks
hatti kullanilarak bir etkilesim meydana getirilmesidir (9).
Damar ici ve cevresine enjeksiyon: Damar ici ve cevresinin
norovejetaif sinir sistemi ile yakin iliskisinden dolayi bu sistem
Uzerinde sistemik etkiler elde etmek icin kullanilan etkili bir
yoldur. Bu enjeksiyonlarda lokal anestezik maddenin bir kismi
damarin iciresine bir kismi ise cevresine zerk edilir.

Ganglion enjeksiyonlari: Tedaviye direncli olgularda, hastaligin
oldugu bolgedeki ganglionlar da tedaviye dahil edilmelidir.
Ganglionlar sempatik sinir sistemi ile yakindan iliskili olup
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innerve ettigi organlarda dizenleyici fonksiyonlari olan ¢nemli
yapilardir (Resim 2) (10).

Bozucu alan enjeksiyonlari: Eski veya yeni tim travmalar ve
lokal irritasyon yaratan her tirlii durum, patolojik bir alan yani
bozucu alana dénusebilir. Bozucu alanlardan cikan anormal
elektriksel desarjlar ndrovejetatif sistemi bozarak hastaliklara
sebep olabilir. Bu sebeple lokal ve segmental tedaviye yeterince

yanit alinamadiginda vicuttaki bozucu alanlar arastirilmali
ve bu alanlara lokal anestezik enjeksiyonlari uygulanarak
anormal elektriksel desarj alanlarindan gelen bu uyarilar elimine
edilmelidir (Resim 3) (11-14).

Resim 2. Stellat ganglion enjeksiyonu

Resim 3. Bozucu alan enjeksiyonu (asi skari)

Kas iskelet Sisteminde Sik Karsilasilan Hastaliklar
ve Noralterapi Protokolleri

Bel Agrilar

Bel agrilarinda lomber bdlgede torakal 9'dan sakral 4.
omurga hizasina kadar cli segment quadle enjeksiyonlari ilk
uygulanacak tedavidir. Daha sonra altta yatan hastalikta géz
onlne alinarak faset kaynakli bir agr distnuliyorsa faset
enjeksiyonlari, ligaman ve sakral epidural enjeksiyonlar ve es
zamanl olarak bozucu alan enjeksiyonlari uygulanmalidir.
Tedaviye direngli olgularda lomber bolge ile iliskili L2 sempatik
ve Colyak ganglionlarina enjeksiyonlar uygulanmalidir.
Hastaligin siddeti, kisinin yasi, eslik eden diger hastaliklar gibi
faktorler goz 6nline alinarak haftada 1 veya 2 seans halinde
lidokain ve prokain enjeksiyonlari noralterapi tedavi mantigiyla
ilgili noktalara uygulanmalidir (15). Konuyla ilgili literattrler
incelendiginde; Atalay ve Sahin'in (16) calismasinda kronik bel
agrilarinin tedavisinde noralterapi ve fizik tedavi uygulamalari
karsilastinimis ilk gruba (n=27) sadece fizik tedavi, 2. gruba
(n=33) sadece ndralterapi uygulanmis ve sonug olarak tedavi
sonunda ndralterapi grubunda disabilite, fonksiyonel durum
ve agr parametlerinde dizelmenin daha fazla oldugu tespit
edilmistir. Karakan ve ark.'’nin (17) calismasinda ise kronik
bel agrisi olan 11 hastaya noralterapi uygulanmis ve agrida,
disabilite skorlarinda ve agri kesici kullanma sikliginda istatistiksel
azalma tespit edilmistir. Yine Altinbilek ve Kalpakcioglu (18)
calismasinda bel agrisi olan hastalarda fizik tedaviye ek olarak
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noralterapi uygulanmasinin fonksiyonel durum ve agri tzerinde
anlamli katki sagladigi gosterilmistir. Yine bir baska calismada
da bel agrisinda néralterapinin akupunktura gére biraz daha
etkili oldugu ancak aralarinda istatistiksel bir fark olmadigi
bildirilmistir (19).

Boyun Agrilari

Boyun adrilarinda servikal 1. omurgadan torakal 8. omurga
hizasina kadar quadle enjeksiyonlari ilk uygulanacak tedavidir.
Daha sonra altta yatan hastalikta g6z 6nine alinarak kaslardaki
tetik noktalara enjeksiyonlar, servikal bolgede lenfatik drenaji
artiracak enjeksiyonlar, tonsil, mastoid cikinti, problemli dis
koklerinin - enjeksiyonlari bozucu alan enjeksiyonlari ile es
zamanli olarak uygulanmalidir. Tedaviye direncli olgularda stellat
ganglion enjeksiyonu uygulanabilir. Hastaligin siddeti, kisinin
yasl, eslik eden diger hastaliklar gibi faktorler g6z 6niine alinarak
haftada 1 veya 2 seans halinde lidokain ve prokain enjeksiyonlari
noralterapi tedavi mantidyla ilgili noktalara uygulanmalidir (15).
Yapilan literatlr taramasinda boyun frigi benzeri semptomlarla
basvuran, coklu bozucu alan kaynakl servikal omuz sendromu
olan bir hastada ndralterapi ile alinan basarili sonug rapor
edilmistir (20).

Omuz Agrilari

Omuz agrilarinda servikal 4-7 ve torakal 2-8 omurgalar hizasina
quadle enjeksiyonlari ilk uygulanacak tedavidir. Trapeziuslar ve
diger kaslardaki tetik noktalara enjeksiyonlar yapilmalidir. Daha
sonra altta yatan hastalikta géz 6niine alinarak intraartikdler
enjeksiyonlar, supraskapular sinir blokaji, adler langer
muayenesine gdre sorun tespit edilen alanlara enjeksiyonlar ve
bozucu alan enjeksiyonlari es zamanl olarak uygulanmalidir.
Tedaviye direncli olgularda stellat ganglion ve diger ganglion
enjeksiyonlari uygulanabilir. Yapilan bir calismada omuz
periartritinde noralterapi ile alinan basarili sonug rapor edilmistir
(21).

Diz Agrilari

Diz agrilarinda ilk seansta parapatellar olarak dairesel sekilde
deriye quaddel uygulamasi, iliskili segment olarak lomber 2
sakral 2 bdlgesine quaddel enjeksiyonlari yapiimalidir. Takip
eden seanslarda eklem cevresine, fasiyaya ve eklem icerisine
enjeksiyonlar tedaviye eklenmelidir. Tedaviye direncli olgularda
bozucu alan enjeksiyonlari ve L2 ganglion enjeksiyonlarina
basvurulmalidir. Ayrica tim dejeneratif eklem hastaliklarinda
vicuttaki latent asidoz durumu, hormonal disfonksiyonlar g6z
onlne alinmalidir. Vejetatif sinir sistemi Gizerine yik bindiren tim
stresler regllasyonun bozulmasina ve dejeneratif hastaliklarin
olusmasina zemin saglar. Barsaklar kendi basina bozucu alan
olabildigi gibi latent asidoza da neden olabildiginden kronik
hastaliklarda ve dejeneratif hastaliklarda degerlendiriimelidir.
Pro ve prebiyotik beslenme &nerilmeli gerekli durumlarda
prokain baz inflzyonu yapilmalidir (22,23). Yapilan bir ¢calismada
gonartrozlu hastalarda eklem cevresine deri, deri alti fasiya
ve eklem kapsiline 1-2 cc %1'lik lidokain ile alinan basarili
sonuglar rapor edilmistir (24).

Dirsek ve El Bilegi Agrilar

Dirsekte ve el bileginde eklemi cevreleyecek sekilde deriye
quaddel uygulamasi, el bileginde karpal tinel kaynakl
agrilarda mediyan sinir perindral enjeksiyonu, lateral ve mediyal
epikondilitte agrill noktaya enjeksiyon daha sonra iliskili
segment olarak C5-C7 dirsek icin C7-T1'e quaddel enjeksiyonlari
yapilmalidir. Sempatik sinir sistemini dizenlemek icin T2-T8'e
quaddel enjesiyonlari yapilmali ve sorunlu tarafa intravendz
enjeksiyon ile dolasim sistemi desteklenmelidir. Lokal-segmental
tedavinin yeterli gelmedigi durumlarda ise bozucu alan tedavileri
ve stellat ganglion enjeksiyonu uygulanir. Tamam ve Tamam
(25) calismasinda karpal tlnel sendromu tespit edilen 40
yasinda olguda 6 seans ndralterapi uygulamasi ile tam iyilesme
rapor edilmistir.

Osteoporoz

Noralterapi  ydntemine goére hastaligin etiyopatogenezi
incelendiginde hormonal disfonksiyon, latent asidoz, barsak
florasinin  bozulmasi, bozucu alan ve beslenme hatalari
osteoporozda en c¢ok suglanan faktérlerdir. Prokain baz
inflzyonu ile latent asidozun duzeltimesi, hormonal aksa
yonelik enjeksiyonlar, pre ve probiyotik beslenme, bozucu
alanlarin eliminasyonu tedavinin temelini olusturur (26,27).

Fibromiyalji

Fibromiyaljide hormonal disfonksiyon, latent asidoz, lenfatik
drenaj problemleri en sik suclanan faktérlerdir. Lenfatik sistemi
bir ag gibi saran nérovejetatif sinir sistemi Uzerine noralterapi
enjeksiyonlari etki edilip yeniden regulasyon kurulmaya calisilir.
Ayrica lokal agrili noktalara enjeksiyonlar, bozucu alanlarin
eliminasyonu, laktik asidoz ile micadele ve barsak florasinin
dizenlenmesi fibromiyaljinin temel tedavisini olusturur (28).
Literatlrde klasik tedavilere direncli bir fibromiyalji olgu
sunumunda 7 seans noralterapi ile alinan basarili sonug rapor
edilmistir (29).

Yapilan bir calismada klasik tedavilere (ilag, fizik tedavi
vb.) cevap vermeyen kronik kas iskelet sistemi agrilari olan
hastalarda noralterapinin etkinligi retrospektif olarak incelenmis
ve hastalarin %37,4'tnde c¢ok iyi, %33,3'Unde iyi sonuclar
alindigi bildirilmistir (30).

Sonug

Vejetatif sinir sisteminin hastalik olusum mekanizmalarindaki
rolinin ortaya cikmasi ile bu sistem Uzerine etki eden
tedavi yontemleri ve o&zellikle néralterapinin dnemi son
yillarda artmistir. Kas iskelet sistemi hastaliklarinda &nemli
yer tutan, agn ve enflamasyon Uzerine hizli ve etkili bir
sekilde mudahale edebilmek néralterapiyi énemli bir tedavi
secenedi olarak énimize koymaktadir. Bu tedavi ydnteminin
etki mekanizmalarinin ve endike oldugu patolojilerin ortaya
konabilmesi icin ise daha cok sayida klinik arastirmalara ihtiyac
duyuldugu ise asikardir. Kas iskelet sistemi patolojilerinde klasik
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tibbi yéntemlerle kombine olarak veya tek basina bu tedavi
yénteminin hastaliklarin tedavisinde basarili sonuclara katki
sunacagini distiniiyoruz.
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Sol Ventrikiil Destek Cihazi implantasyonu Uygulanan Son Dénem
Kalp Yetmezlikli Olgularda Serum Parathormon, Kalsiyum ve
Vitamin D Seviyelerindeki Degisim

Alterations of Serum Parathormone, Calcium, and Vitamin D Levels in End-Stage Heart
Failure Cases Performed with Left Ventricular Assist Device Implantation

® Pelin Oztiirk, ® Yesim Kirazl*

Ege Universitesi Tip Faktiltesi, Kalp ve Damar Cerrahisi Anabilim Dali, [zmir, Tirkiye
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Amac: Sol ventrikil destek cihazi (SVDC) uygulanmis, son dénem kalp yetmezIligi (SDKY) olan olgularda serum parathormon, kalsiyum ve
vitamin D seviyelerindeki degisim incelenerek osteoporoza yatkinligin belirlenmesidir.

Gereg ve Yontem: Klinigimizde SDKY tanisiyla strekli akimli SVDC implante edilen 375 hastanin kayitlari retrospektif olarak tarandi. En az
Ug ay sureli takibi olup, ameliyat dncesi ve sonrasi dénemde serum parathormon (PTH), kalsiyum, 25-hidroksivitamin D (25-OH-D) ve pro-
beyin-natritiretik-peptid (pro-BNP) dizeylerine eksiksiz ulasilabilen; kemik mineral yogunlugu (KMY) 6lciimi bulunan 33 hasta calismaya alindi.
Lomber ve kalca bolgesi icin KMY dlctimleri yapilan olgularin demografik verileri ile birlikte calisilan parametreler icin baslangig ve son takipteki
serum degerleri kayitlanmis ve istatistiksel olarak degisimleri incelenmistir. Ayrica implante edilen SVDC tipinin ¢alisilan parametreler tizerindeki
etkileri karsilastirmali olarak degerlendirilmistir.

Bulgular: Calismaya alinan dordd kadin (%12,1) toplam 33 olgunun yas ve viicut kitle indeksi ortalamalari sirasiyla 52,7£12,0 yil ve
27,3%4,3 kg/m?2 olarak saptandi. Cerrahi sonrasi alinan KMY 6&lctimlerine gére %50 olguda osteoporoz ve %35,7 olguda osteopeni saptandi.
Olgularin preoperatif serum PTH, kalsiyum, 25-OH-D, osteokalsin, Ure, kreatinin, glomerdler filtrasyon hizi ve pro-BNP konsantrasyonlari
siraslyla 100,9+39,5 pg/mL, 8,9+0,8 mg/dL, 26,7+17,4 ng/mL, 6,98+5,46 ng/mL, 80,2+57,9 mg/dL, 1,48+0,89 mg/dL, 52,99+13,32 mL/
dakika/1,73 m2 ve 9348,7+8176,7 pg/mL olarak bulunurken; 14,2+7,7 aylik ortalama takip dénemi sonunda bu degerler sirasiyla 78,3+26,3
pg/mL, 9,2+0,5 mg/dL, 29,8+13,8 ng/mL, 7,55+3,14 ng/mL, 36,2+17,2 mg/dL, 0,98+0,26 mg/dL, 59,72+1,21 mL/dakika/1,73 m2 ve
1838,9+1853,2 pg/mL olarak saptandi (sirasiyla p<0,001, p=0,033, p=0,038, p=0,841, p<0,001, p=0,003, p=0,006 ve p<0,001). Farkl iki
SVDC tipi implante edilen olgular ¢alisma parametrelerindeki degisim agisindan kiyaslandiginda istatistiksel anlamli bir fark saptanmadi.
Sonug: Sol ventrikiler destek cihazi uygulanan SDKY olgularinda serum kalsiyum, 25-OH-D ve PTH dizeylerinin yakin kontroll gerekli
olup, KMY 6l¢timlerine gore osteoporoz veya osteopeni saptananlara giinlik kalsiyjumdan zengin diyet Onerisi disinda, medikal tedavisinin
dizenlenmesi planlanmalidir.

Anahtar kelimeler: Kalp yetmezligi, osteoporoz, sol ventrikiler destek cihazi

Abstract

Objective: Determination of the osteoporosis susceptibility in end-stage heart failure (ESHF) cases who underwent left ventricular assist
device (LVAD) implantation by examining the alterations of serum parathormone (PTH), calcium, and vitamin D levels.

Materials and Methods: Records of 375 patients who underwent continuous-flow LVAD implantation with diagnosis of ESHF in our clinic
were retrospectively scanned. Thirty three patients with a minimum three months of follow-up, who had complete data about serum PTH,
calcium, 25-hydroxyvitamin-D (25-OH-D), and pro-brain natriuretic peptide (pro-BNP) levels for pre and postoperative periods, as well as those
with a bone mineral density (BMD) measurement were included in the study. In cases whose bone mineral density measurements made for
lomber and hip region, for parameters that were worked with demographic data, initial and last follow-up serum values were recorded and
statistical changes were examined. Furthermore, the effects of implanted LVAD type on the studied parameters were evaluated comparatively.
Results: Totally 33 cases, four of female (12.1%), mean age and body mass index were found 52.7+12.0 years and 27.3+4.3 kg/m?2.
Postoperative BMD examinations revealed that 50% of cases osteoporosis and 35.7% of osteopenia. Preoperative serum PTH, calcium,
25-OH-D, osteocalcin, urea, creatinine, glomerular filtration rate, and pro-BNP concentrations were 100.9+39.5 pg/mL, 8.9+0.8 mg/dL,
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Abstract

26.7+17.4 ng/mL, 6.9845.46 ng/mL, 80.2+57.9 mg/dL, 1.48+0.89 mg/dL, 52.99+13.32 mL/minute/1.73 m2, and 9348.7+8176.7 pg/mL;
whereas, at the end of the mean follow-up period of 14.2+7.7 months, these values were determined as 78.3+26.3 pg/mL, 9.2+0.5 mg/
dL, 29.8+13.8 ng/mL, 7.55£3.14 ng/mL, 36.2+17.2 mg/dL, 0.98+0.26 mg/dL, 59.72+1.21 mL/minute/1.73 m2, and 1838.9+1853.2 pg/
mL, respectively (p<0.001, p=0.033, p=0.038, p=0.841, p<0.001, p=0.003, p=0.006, and p<0.001, respectively). There was no statistically
significant difference when the cases of two different LVAD type implanted were compared in terms of changes in study parameters.

Conclusion: Close control of calcium, 25-OH-D, and PTH serum levels is necessary in patients with ESHF underwent with left ventricular assist
device; regarding those who have osteoporosis or osteopenia according to BMD measurements except the daily calcium-rich dietary advice,

the regulation of medical treatment should be planned.
Keywords: Heart failure, osteoporosis, left ventricular assist device

Giris

Son dénem kalp yetmezligi (SDKY) olgularinda, bozulan
bobrek fonksiyonlarina ikincil vitamin D eksikligi, hipokalsemi
ve bunlara bagli gelisen sekonder hiperparatiroidizm, kemikteki
osteoklastik aktivitede artis ve osteoblastik aktivitede azalma
ile sonuclanmaktadir (1,2). Ayrica SDKY'ye bagl gelisen
bobrek fonksiyon bozuklugu ve glomeriler filtrasyon hizi
(GFH) dusuklugu ile uzun sureli lup didretiklerinin kullanimina
bagl bébreklerden kalsiyum reabsorbsiyonu engellenmekte ve
hipokalsemi derinlestirebilmektedir. Bu olgularin giderek artan
mobilizasyon problemleri ve 6zellikle ev disi fiziksel aktivitelerinin
azalmis olmasi da, giines 15191 bagimli 25-hidroksivitamin D (25-
OH-D) sentezinin bozulmasina yol acarak, osteoporoz gelisimini
kaginilmaz kilmaktadir (3-6). Azalmis kemik mineral yogunlugu
(KMY) ile gosterilebilen ilerleyici osteoporoz sonucu olarak
gelisebilen patolojik kiriklar, hali hazirda fonksiyonel kapasitesi
ve mobilizasyonu kisith olan SDKY hastalarinin morbidite ve
mortalitesinin artmasina yol agmaktadir (7-9).

Son iki dekaddir SDKY tedavisinde kullanima giren sol ventrikiler
destek cihazi (SVDC) implantasyonu ile hastalarin fonksiyonel
kapasitelerinin arttigi, hipoperfiizyona sekonder bozulmus
bobrek ve karaciger fonksiyonlarinin dizelttigi bilinmektedir
(10). Hastalarin ameliyat dncesi dlistik olan 25-OH-D ve kalsiyum
seviyelerinin, SVDC implantasyonu sonrasi erken ddnemde
yikseldigi ve ameliyat Oncesi ylksek seyreden parathormon
(PTH) seviyelerinin ise ameliyat sonrasi yine erken dénemde
disttgunu bildiren yayinlar bulunmaktadir (10-12). Herhangi
bir medikal tedavi almadan, yalnizca viicut perflizyonunu artiran
SVDC implantasyonunun, hastalarin diger organ fonksiyonlarini
duzelttigi gibi, osteoporozu tetikleyen parametreleri de iyi yonde
etkiledigi bildiriimistir (10-12). Bu calismada, klinigimizde SDKY
tanist ile rutin olarak uyguladigimiz stirekli akim saglayan iki farkli
tip SVDC'den birisi implante edilmis 33 olgunun serum PTH,
kalsiyum, 25-OH-D, GFH, Ure, kreatinin ve pro-beyin-natritiretik-
peptid (pro-BNP) dizeylerinin ameliyat éncesi ve son takip
dénemi arasindaki degisimi incelenerek, dlcllen KMY degerleri
ile saptanan osteoporoz Uzerine etkileri degerlendirilmistir.
Calismanin ikincil amaci olarak da, implante edilen iki farkl
tip akim modeliyle calisan SVDC'ye bagl olarak parametreler
Uzerinde gorilebilecek degisimler arastirilmistir.

Gereg ve Yontem

Klinigimizde dilate veya iskemik kardiyomiyopati (KMP)
sonrasinda gelisen SDKY tanisi ile, rutin kullanimda olan iki
farkl tip akim modeli ile calisan strekli akimli SVDC'den birinin
implantasyonu uygulanan 375 hastanin kayitlari retrospektif
olarak tarandi. Calismaya halen hayatta olan ve en az Ug¢ ay
streli takibi olan, ameliyat 6ncesi ve sonrasi donemde serum
PTH, kalsiyum, 25-OH-D, GFH, ure, kreatinin ve pro-BNP
duizeylerine eksiksiz olarak ulasilabilen; KMY 6lcimi bulunan
33 olgu dahil edildi. Kurumumuz Ege Universitesi Tip Fakdiltesi
Dekanhdi, Klinik Arastirma Etik Kurulu tarafindan incelenerek
onay alindiktan sonra (6.4.2018 tarihli, no: 18-4/19), calisma
Helsinki Deklerasyon'unda kabul edilen prensiplere uygun
bir sekilde ylrGtllmds olup, dahil edilen tim katilimcilara
uygulanan SVDC implantasyonu cerrahisi Oncesinde dosya
kayitlarina ulasilarak calisma yapilabilecegi hakkinda ayrintili bilgi
verilmis ve aydinlatiimis onam formu imzalatilmistir.

Calisma olgularinin demografik &zelliklerin yaninda implante
edilen SVDC tipi, ameliyat 6ncesi ve son kontrol vizitlerinde
olclilen serum PTH, kalsiyum, 25-OH-D, osteokalsin, GFH, Ure,
kreatinin ve pro-BNP duzeyleri her olgu icin kayitlandi. Ayrica
calisma olgularinda, dual enerji X 1sini absorbsiyometri (DXA;
Hologic QDR 4500, Waltham, MA, United Kingdom) ile lctimus
olan lomber ve kalca KMY degerleri ve incelenen bdlgeler
icin T ile Z skorlan kayrtlandi. Olgularin DXA &lclim sonuglari
incelenerek, Diinya Saglik Orgiiti KMY élciimii ile osteoporoz
tanimina gore osteoporoz ya da osteopeni varligi arastirildi. Tani
konulmasi esnasinda, lomber ya da kalcadan alinan T skorunun
hangisi daha dustkse o deger degerlendirilmeye alinmis olup; -1
ve (zerindeki degerler normal, -1 ile -2,5 arasi degerler osteopeni,
-2,5 ve alti degerler ise osteoporoz olarak tanimlanmistir.

Tim SVDC implantasyonu cerrahileri, genel anestezi altinda
median sternotomi ile kardiyopulmoner bypass desteginde
uygulanmis olup, calisma olgularina strekli akim saglayan
HeartWare (HeartWare Inc, Framingmam, MA) ya da HeartMate
3 (St. Jude Medical Inc., St. Paul, MN) cihazindan birisi implante
edilmistir. implante edilen iki farkl SVDC tipine gére de calisma
populasyonunda alt grup degerlendirmeleri yapilmistir.

istatistiksel Analiz

Calisma verileri SPSS 22.0 (IBM, Armonk, NY) yazilimi ile
bilgisayar ortamina girildi. Verilerin normal dagildigi Kolmogorov-
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Smirnov testi kullanilarak belirlendikten sonra, ki-kare testi,
Student t-testi, bagimli degiskenler t-testi ve Pearson korelasyon
analizi kullanilarak istatistiksel degerlendirmeler yapildi; p
degerinin 0,05'in altinda olmasi istatistiksel olarak anlamli olarak
degerlendirdi.

Bulgular

Calismaya alinan dordu kadin (%12,1), 29'u erkek (%87,9)
toplam 33 olgunun yas ortalamasi 52,7+12,0 yil (20 - 73 yil)
olarak saptandi. On dokuz hastada (%57,6) dilate KMP, 14
hastada (%42,4) ise iskemik KMP tanisi sonucu gelisen SDKY'nin
tedavisi icin 20 olguda HeartWare, 13 olguda ise HeartMate 3
strekli akimli SVDC implantasyonu uygulanmistir.  Olgularin
ortalama boy, agirlik ve viicut kitle indeksi (VKI) degerleri
siraslyla 172,948,4 ¢m (156-192 cm), 81,6+14,1 kg (50-113
kg) ve 27,3+4,3 kg/m2 (20,3-37,6 kg/m?2) olarak saptandi.
Calismaya alinan tim olgular dikkate alindiginda, ameliyat
Oncesi PTH, kalsiyum, 25-OH-D, osteokalsin, Ure, kreatinin,
GFH ve pro-BNP serum konsantrasyonlari sirasiyla 100,9+39,5
pg/mL, 8,9+0,8 mg/dL, 26,7£17,4 ng/mL, 6,98+5,46 ng/
mL, 80,2+57,9 mg/dL, 1,48+0,89 mg/dL, 52,99+13,32 mL/
dakika/1,73 m2 ve 9348,7+8176,7 pg/mL olarak bulundu.
Hastalarin SVDC implantasyon cerrahisi uygulamasinin ardindan
ortalama takip suresi 14,2+7,7 ay (3-48 ay) olarak bulunmus
olup, calismada degerlendirmeye alinan serum parametrelerinin
incelenmesi icin vendz kan 6rnegdi alinan son takip vizitlerinde bu
degerler sirasi ile 78,3+26,3 pg/mL, 9,2+0,5 mg/dL, 29,8+13,8
ng/mL, 7,55£3,14 ng/mL, 36,2+17,2 mg/dL, 0,98+0,26 mg/
dL, 59,72+1,21 ml/dakika/1,73 m2 ve 1838,9+1853,2 pg/mL
olarak saptandi. Ameliyat &ncesi ve sonrasi dénemdeki calisilan
serum parametrelerinin degisimi istatistiksel olarak bagimli
ornekler t-testi ile degerlendirilmis olup, PTH, dre, kreatinin
ve pro-BNP konsantrasyonlarinda istatistiksel anlamli azalma
(sirasiyla p<0,001, p<0,001, p=0,003 ve p<0,001); kalsiyum,
25-OH-D ve GFH degerlerinde ise istatistiksel olarak anlamli artis
(sirasiyla p=0,033, p=0,038 ve p=0,006) bulunmustur. Yapilan
analizlerde serum osteokalsin dlzeyinde anlamli bir degisiklik
saptanmamistir (p=0,841). Postoperatif takip periyodunun
uzamasi ile calisilan parametrelerin serum konsantrasyonlarindaki
degisimler arasinda Pearson korelasyon testiile yapilan analizlerde
istatistiksel anlamli bir iliski saptanmamis olup (sirasiyla p=0,570,
p=0,930, p=0,930, p=0,619, p=0,232, p=0,220, p=0,256 ve
p=0,610), bu durumun SVDC implantasyonu sonrasinda basta
GFH olmak Uzere tim metabolik fonksiyonlarin cerrahi sonrasi
erken dénemde hizla diizelmesine bagli oldugu dustntlmustr.
Hastalarin demografik 0Ozellikleri ve calisilan parametrelerin
serum konsantrasyonlari detayli olarak Tablo 1'de gdsterilmistir.
Galisma olgularinin SVDC implantasyonunun en az Ug¢ ay
sonrasinda alinan DXA élgtiimlerine gdre %50 olguda osteoporoz
ve %35,7 olguda osteopeni saptanirken, hastalarin sadece
%14,3'G normal sinirlar icerisinde Olclimlere sahipti. Lomber
bolge icin yapilan analizlerde L1-L4 segment KMY, T ve Z skoru
ortalamalari 0,883+0,156, -1,90+1,40 ve -1,49+1,44 bulundu.

Kalca bolgesi icin yapilan analizlerde ise femur boynu icin bu
degerler sirasiyla 0,784+0,117, -1,07+£0,86 ve -0,32+0,82;
total degerlendirmede ise sirasiyla 0,966+0,111, -0,44+0,74 ve
-0,10+0,71 olarak saptanmustir.

Calismamizda SDKY tedavisi icin HeartWare SVDC implante
edilen 20 olgunun verileri, HeartMate 3 SVDC cihazi implante
edilen 13 olgunun verileri ile karsilagtirildiginda, serum PTH,
kalsiyum, 25-OH-D, osteokalsin, Ure, kreatinin, GFH ve pro-
BNP degerlerindeki degisimler arasinda istatistiksel anlamli bir
fark saptanmamis olup, her iki cihazin da hastalarin metabolik
fonksiyonlarini esit dlzeyde normalize ettigi gorulmustir
(sirasiyla p=0,130, p=0,278, p=0,278, p=0,224, p=0,299,
p=0,219, p=0,814 ve p=0,059). Yine implante edilen cihaz
tipi ile postoperatif takip déneminde DEXA Olclimlerine gore
konulan osteoporoz tanisi arasinda istatistiksel anlamli bir iliski
saptanmamistir (p=0,296).

Tartisma

GUnUmUz literatirinde kardiyak kontraktilitede etkin rol
oynayan vitamin D'nin herhangi bir sebebe bagli olarak gelisen
eksikligi veya primer hiperparatiroidizm kendi baslarina birer
kalp yetmezligi nedeni olarak gosteriimektedir. iskemik ya
da dilate KMP’ye bagl gelisen kalp yetmezlikli olgularda ise
vitamin D eksikligi ve buna ikincil gelisen hiperparatiroidizmin
de anormal kalsiyum metabolizmasina yol actigi gosterilmistir
(1,2). Kalp yetmezliginin yol acti§i distuk debi, bdbrek
perflzyonunu bozup GFH azalmasina yol acarak 25-OH-D'nin
1-25-OH-D'ye  doénlsimini engellemekte ve vitamin D
sentezinin bozulmasina yol agmaktadir. Yine bu sirecte renin
anjiyotensin aldesteron sisteminin kompansatuvar mekanizma
olarak aldesteron aktivitesini arttirdigi bilinmektedir. Sonug
olarak gelisen metabolik stre¢ serum PTH seviyesinde artisa
yol agcmaktadir. Ayrica hastalarin tedavileri arasinda yer alan
lup dilretikler de bobreklerden kalsiyum ve magnezyum geri
emilimini bozarak serum PTH seviyelerinin giderek artisina yol
acmaktadir. Kalp yetmezlikli hasta grubunda mobilizasyon
kisithhdr ve ozellikle glinese maruziyetin azalmasinin da vitamin
D sentezinde bozulmaya yol acarak PTH yiksekligine sebep
oldugu bildirilmektedir (3-6). Bu stireclerin sonucu olarak azalmis
KMY ile gosterilebilen ilerleyici osteoporoza bagli gelisebilen
patolojik kiriklar, fonksiyonel kapasitesi ve mobilizasyonu
zaten kisith olan SDKY hastalarinin morbidite ve mortalitesinin
artmasina yol agmaktadir (7-9).

Zittermann ve ark. (10) tarafindan 2016 yilinda ve Kolaszko
ve ark. (13) tarafindan 2018 yilinda yapilan calismalarda,
kalp yetmezlikli olgularda PTH seviyesinin yiksekligi ile GFH
dustkliginin normal popllasyona oranla anlamli olarak farkli
oldugu, ancak serum vitamin D ve kalsiyum konsantrasyonlarinin
normal popllasyonla benzer saptandidi bildirilmistir. Wu ve
ark. (4) tarafindan yayinlanan bir dider calismada ise kalp
yetmezligi grubunda serum PTH seviyesi anlamli bicimde yiksek
bulunurken, GFH ve vitamin D dUzeyleri anlamli sekilde duisik
bulunmustur. Bizim ¢alismamizda da Wu ve ark. (4) sonuclarina
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benzer sekilde, SVDC implantasyonu uygulanmasi Oncesinde
yani hastalarin SDKY tanisi aldiklari dénemde bakilan serum
PTH duzeyleri, calisma olgularinin %90,9'unda normal referans
araliginin  Gzerinde bulunurken, GFH ve serum vitamin D
seviyeleri normal degerlerden disuk olarak saptanmistir.

Son yillarda vyapilan calismalarda, ylUksek serum PTH
konsantrasyonlarinin kalp yetmezIligi dizeyinin iyi bir belirteci
oldugu bilinen pro-BNP seviyesindeki ylkselme ile korele oldugu
bildirilmektedir. Bu calismalarda serum PTH yiksekligi, hastalik
siddetindeki artis ile birlikte bu hastalarda koétd fonksiyonel
kapasite, sol ventrikller ejeksiyon fraksiyonu dusikligu ile
kalbin dolum basinglarinda artis olmasi ile iliskilendirilmistir
(10,13-16). Kalp yetmezlikli olgularda disardan verilen takviye
vitamin D tedavisininin etkisine bakan Moretti ve ark. (17),
serum PTH ve pro-BNP seviyelerinde gelisen azalmaya bagl
olarak kalp yetmezligi siddetinin azaldigini ve hastalarin
yasam kalitesinin anlamli sekilde yikseldigini bildirmislerdir.

Literatlirdeki benzer calismalarda da, hastalarin tedavisine
eklenen vitamin D takviyelerinin mortalite ve morbidite Uzerine
anlamli etkileri oldugu g6sterilmistir (17-19).

Son iki dekaddir SDKY tedavisinde tim dinyada etkin
sekilde uygulanan SVDC implantasyon cerrahisi sonrasindaki
hizli  metabolik ve fonksiyonel duzelmenin kalsiotropik
hormonlar dolayisiyla KMY Uzerine etkisi henliz tam olarak
aydinlatlamamistir.  Ancak SVDC implantasyonu sonrasi,
kardiyak debinin arttigl, ameliyat 6ncesi dénemde gelisen
hepatik ve renal fonksiyon bozuklugunun hizli bir bicimde
duzeldigi iyi bilinmektedir (10-12). Dlzelen GFH, serum PTH
Uzerine etki ederek dUststine yol agmakta, bu da tip 1 kollajen
amino terminal capraz bag telopeptidi (INTP, NTX) ve tip 1
kollajen karboksi terminal capraz bag telopeptidi (B-CTX) gibi
kemik yikim belirteclerinde dlstse, prokollajen-1 N-terminal
peptid ve osteokalsin gibi yapim markerlarinda ise istatistiksel
anlamli olarak artisa yol agmaktadir (4,10). Bizim calismamizda

Tablo 1. Calisma hastalarinin demografik 6zellikleri ve calisilan serum parametrelerinin degisimi

Yas (yil) 52,7+12,0 (20-73)
Cinsiyet (n; %)
Kadin 4: 12,1
Erkek 29; 87,9
Tani (n; %)
Dilate KMP 19; 57,6
Iskemik KMP 14, 42,4
implante edilen SVDC tipi (n; %)
HeartWare 20; 60,6
HeartMate 3 13; 39,4
Boy (cm) 172,948,4 (156-192)

Agirlik (kg)

81,6+14,1 (50-113)

Vicut kitle indeksi (kg/m?2)

27,3%4,3 (20,3-37,6)

Ameliyat sonrasi takip (ay)

14,2+7,7 (3-48)

Calisilan serum parametreleri

Parathormon (pg/mL) 100,90+39,46 78,26+26,28 <0,001
(29,68-189,0) (32,0-145,6)

Kalsiyum (mg/dL) 8,90+0,76 9,24+0,54 0,033
(7,5-10,0) (7,9-10,4)

25-OH-D vitamini (ng/mL) 26,67+17,37 29,79+13,75 0,038
(10,0-91,0) (10,0-85,0)

Osteokalsin (ng/mL) 6,98+5,46 7,55+3,14 0,841
(1,7-19,0) (1,9-12,5)

Ure (mg/dL) 80,24+57,86 36,24+17,20 <0,001
(27-338) (15-90)

Kreatinin (mg/dL) 1,48+0,89 0,98+0,26 0,003
(0,73-5,73) (0,54-1,83)

GFH (mL/dakika/1,73 m2) 52,99+13,32 59,72+1,21 0,006
(9,39->60) (53,52->60)

Pro-BNP (pg/mL) 9348,70+8176,73 1838,89+1853,22 <0,001
(789-32566) (151-7970)

KMP: Kardiyomiyopati, SVDC: Sol ventrikiler destek cihazi, GFH: Glomerdiler filtrasyon hizi, pro-BNP: Pro-beyin natritiretik peptid, 25-OH-D: 25 hidroksi D
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da benzer sekilde, SVDC implantasyonu sonrasi erken dénemde
gorilen GFH artisi, serum PTH dlzeylerinde istatistiksel anlamli
azalmaya ilaveten serum kalsiyum ve vitamin D dUzeylerinde
anlamli artisa neden oldugu gosterilirken, serum osteokalsin
diizeyinde belirgin bir fark saptanmamistir.

Kalp yetmezlikli hastalarin normal popllasyona gére patolojik
kemik kingi gelisimi agisindan %30 oraninda daha riskli oldugu
bildirilmektedir. Bu olgularda yapilan KMY degerlendirmelerinde
Ozellikle kalca bolgesi 6lciimlerinde azalma olan ileri yas,
erkek cinsiyettekilerin  patolojik kemik kiriklar i¢in daha
riskli oldugu bildiriimis ve bu hastalara osteoporoz tedavisi
uygulanilmasi  dnerilmistir  (6,20). Bizim c¢alismamizda da
hastalarin  SVDC implantasyonunun {clincli ayindan sonra,
kemik metabolizmalarinin biyokimyasal parametreler agisindan
gbrece dizelmis oldugu saptansa da, bu hastalarin DEXA ile
degerlendirilen KMY  &lclimlerine bakildiginda, %50'si gibi
buyuk bir cogunlukta osteoporoz rapor edildigi gézlemlenmistir.
Hasta grubumuzda vitamin D seviyelerinde postoperatif
dénemde anlamli bir artis gortlmekle birlikte, élcllen ortalama
serum konsantrasyonunun yetmezlik diizeyinden, ancak normal
referans sinirlarinin altina geldigi g6zlemlenmistir. Obeid ve
ark. (2) tarafindan 2018 yilinda yayinlanan bir calismada, SVDC
implantasyonu sonrasi serum vitamin D konsantrasyonunun
normal sinirlara ulastigi olgularda, kablo cikis yeri enfeksiyon
riskinin anlamli derecede duslk oldugu bildirilmekte ve boylece
ciddi bir morbidite nedeni olarak g6sterilen vitamin D eksikliginin
giderilmesinin énemi vurgulanmaktadir.

Calismanin Kisithliklar

Calismamizin kisithiliklarinin basinda hasta sayisinin diistk olmasi
gelmekte olup, SDKY olgularinda tim dinyada oldugu gibi
llkemizde de SVDC implantasyonu uygulanan hasta sayisinin
disuklugld g6z onine alindiginda 6nemli sayida bir hasta
kohortunun calisildigi distindlebilir. Bunun disinda bu konunun
calisildigi daha yUksek sayida hastaya ulasilabilen ve prospektif
dizayn edilen calismalar ile mevcut calisma sonuglarimizin
desteklenmesi gerekmektedir. Calisma dizaynimizin prospektif
olarak kurgulanabilmis olmasi durumunda SDKY hastalarinda
DEXA ol¢timlerinin SVDC implantasyonu dncesinde yapilarak,
KMY degisimlerinin cihaz takilmasi ile degisimleri daha ayrintil
olarak g6z 6nine sunulabilirdi, ancak kalp nakli ya da SVDC
implantasyonu ile tedavi saglanabilen SDKY hastalarinin
¢ogunun hemodinamik olarak instabil olmalari nedeniyle
ameliyat 6ncesi donemde DEXA Slctimleri alinamayabilecegini
distinmekteyiz; kaldi ki hastalarimizin cogunda ciddi kardiyak
problemler nedeniyle tarafimiza yonlendirildigindeki mevcut
durumlarinda mortalite riskinin yUksekligi nedeniyle acil
cerrahi planlanarak SVDC implantasyonlari gergeklestirilmistir.
Literatlirde SDKY olgularinda SVDC implantasyonu ile DEXA
degerlerindeki degisimin gosterildigi herhangi bir calisma da
bulunmamaktadir. Bir diger kisitlilik olarak da hastalarimizin
cogunun erkek cinsiyette olmasi gosterilebilir, bu durum
Ozellikle DXA dlcimlerindeki T ve Z skorlarinin toplumdaki kadin
hastalar icin olusturulmus ortalama degerler ile kiyaslanmasi

nedeniyle kisithlik yaratmakla birlikte, literattirde bu degerlerin
erkek hastalar icin de osteoporoz ya da osteopeni belirteci
olarak kullanabilecegini belirten yazilar bulunmaktadir (21,22).

Sonug

Sonug olarak, SDKY hastalarinin  SVDC implantasyonu
sonrasindaki rutin takip vizitlerinde osteoporoz yatkinlig
acisindan kontrollerinin, mobilizasyon azligi ya da kaybi ile
sonuclanabilecek olasi patolojik kemik kiriklarinin énlenebilmesi
ile morbidite ve mortalite Uzerinde ilave etkileri gosterilen
ozellikle serum PTH ve vitamin D seviyelerinin normalize
edilmesi agisindan 6nemli oldugu distintlmektedir. Literatlirde
osteoporoz gelisimi agisindan riskli hasta olarak tanimlanan ileri
yash ve erkek cinsiyetteki kalp yetmezIigi olgularinda serum
kalsiyum, vitamin D ve PTH dizeylerinin yakin kontroli gerekli
olup, KMY dlcimlerine gbre osteoporoz ya da osteopeni
saptanan olgulara kalsiyumdan zengin diyet Onerisinin yani sira,
gerekli medikal tedavinin ayrintili olarak planlanmasi agisindan
fiziksel tip ve rehabilitasyon uzmanlar ile konsllte edilmesi
onerilmelidir.
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Assessment of Vitamin D and Inflammatory Response Relationship
Using Neutrophil to Lymphocyte Ratio, Platelet to Lymphocyte
Ratio and Mean Platelet Volume

D Vitamini ve Enflamasyon lliskisinin Nétrofil Lenfosit Orani, Trombosit Lenfosit Orani ve
Ortalama Trombosit Hacmi ile Degerlendirilmesi

© Elif Umay Altas, ® Aliye Tosun
Izmir Katip Celebi University, Atat(irk Training and Research Hospital, Clinic of Physical Medicine and Rehabilitation, izmir, Turkey

Abstract

Obijective: Vitamin D is important for calcium and phosphorus metabolism as well as bone homeostasis. Moreover, its receptors were
detected in immune system, brain, eyes, pancreas, heart, adipose tissue, thyroid and parathyroid tissues in addition to other tissues and
vitamin D deficiency is thought to play a role in immune system response, autoimmune diseases, infectious diseases, some types of cancers,
and cardiovascular and metabolic diseases as well. In this study, our main objective is to assess the relationship between 25-hydroxy-Ds
[25(OH)Ds] deficiency and inflammation; using C-reactive protein (CRP), platelet to lymphocyte rate (PLR), neutrophil to lymphocyte ratio
(NLR) and mean platelet volume (MPV) parameters.

Materials and Methods: This retrospective-cross-sectional study included 122 patients with diagnosed 25(0OH)D5 deficiency and 85 controls.
Patients” CRR NLR, PLR and MPV values were recorded and investigated.

Results: There was no significant difference between the patients with 25(0OH)D3 deficiency and control group in terms of NLR, PLR and MPV
(p>0.05). However, CRP was significantly higher in 25(0OH)D5 deficiency patients (p=0.001). No correlation between the values were detected.
Conclusion: In our study, CRP values were significantly higher in patients with 25(OH)D5 deficiencies. However, we were unable to find a
significant relationship between 25(OH)D5 deficiency and NLR, PLR and MPV values. In order to assess the relationship between inflammation
and vitamin D deficiency properly, well-designed prospective randomized controlled studies with wider series are required.

Keywords: 25-hydroxy-Ds, inflammation, C-reactive protein, neutrophil to lymphocyte ratio, platelet to lymphocyte rate, mean platelet volume

(074

Amac: D vitamini kalsiyum ve fosfor metabolizmasinda ve kemik homeostazinda 6nemli rol oynamaktadir. Bunun yani sira immin sistem,
beyin, gozler, pankreas, kalp, yag dokusu, tiroit, paratitoid gibi bircok doku ve organda reseptéri gésterilmis ve D vitamini eksikliginin imman
yanitin diizenlenmesinde, otoimmun hastaliklarda, enfeksiydz hastaliklarda, cesitli kanserlerde, kardiyovaskiler ve metabolik hastaliklarda da
Onemli rol oynadigi ileri stiriimUstir. Bu calismada 25-hidroksi-D3 [25(OH)Ds] eksikliginin enflamasyonla iliskisinin nétrofil lenfosit orani (NLO),
trombosit lenfosit orani (TLO) ve ortalama trombosit hacmi (OTH) parametreleri kullanilarak degerlendiriimesi amaglanmistir.

Gereg ve Yontem: Bu retrospektif-kesitsel calismaya 25(0OH)D5 eksikligi olan 122 hasta ile 85 kontrol alinmistir. Hastalarin Creaktif protein
(CRP), NLO, TLO ve OTH degerleri kaydedilmis ve incelenmistir.

Bulgular: 25(0H)D5 eksikligi olan hastalar ile kontrol grubu arasinda NLO, TLO ve OTH agisindan anlamli fark saptanmamistir (p>0,05). 25(0H)
D5 eksikligi olan hastalarda CRP anlamli olarak ylksek bulunmustur (p=0,001). Degerler arasinda herhangi bir korelasyon saptanmamistir.
Sonug: Calismamizda D vitamini eksikligi ile NLO, TLO ve OTH degerleri arasinda anlamli bir iliski saptanmazken; CRP, D vitamini eksikligi olan
hastalarda ylksek olarak bulunmustur. D vitamini eksikligi ile yiksek MPV arasindaki iliskiyi dizgtn bir sekilde degerlendirmek icin, iyi dizayn
edilmis prospektif, randomize kontrollii calismalarin daha genis serilerle yapilmasi gereklidir.

Anahtar kelimeler: 25(hidroksi)D3, enflamasyon, C-reaktif protein, nétrofil lenfosit orani, trombosit lenfosit orani, ortalama trombosit hacmi
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Introduction

Vitamin D, which is a member or steroid hormones family, is
found in D, and D3 forms within the body. Even though it
can be obtained with nutrition, the most important vitamin
D source for the body is the vitamin D3 synthesis from
7-dihydrocholesterol with sun’s ultraviolet B rays on the skin
tissue. Systemic transportation following synthesis is done
by binding of vitamin D-specific binding proteins. In order to
become biologically active, first it is changed into 25-hydroxy-Ds
[25(OH)D3] form, also known as calcidiol, through hydroxylation
with 25-hydroxylase enzyme. The majority of circulating vitamin
D is this form with a very little biological activity and a half-life
of 15-20 days and it is the form measured in vitamin D level
assessments. It goes through another hydroxylation process in
kidneys with 1-ahydroxylase enzyme and turned into calcitriol
[1,25(0OH)D3] form which is biologically active (1).

Lately, the increased time spent indoors without sunlight,
sun protection training and increased use of sun blockers
are all thought to cause the recent increase in vitamin D
deficiency rates (2). In healthy people, normal serum 25(OH)
D3 concentrations are 30 ng/mL and above. Serum 25(OH)D5
levels below <20 ng/mL is called vitamin D deficiency and levels
between 21-29 ng/mL is defined as vitamin D insufficiency (3).
1,25(0H),D5 is of particular importance regarding calcium and
phosphorus metabolism, and therefore, the bone homeostasis.
Moreover, its receptors were also found in various tissues among
the body such as immune system, brain, eyes, pancreas, heart,
adipose tissue, thyroid and parathyroid and its extra-skeletal
benefits were reported. Vitamin D deficiency is related with
immune response regulation, autoimmune diseases, infectious
diseases, various cancers, cardiovascular and metabolic diseases
(1,2,4). It was shown that not only active vitamin D receptors
can be found within immune cells, but also those cells can locally
activate vitamin D as well. Therefore, vitamin D deficiency and
its relationship with infections or autoimmune diseases is also a
hot topic today (4).

In the studies that research the relationship between vitamin
D deficiency and inflammation, the most commonly used
inflammation markers are erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP). In the last years, white
cell count which is easy, cheap and very practical, is also
used for assessment. Neutrophil to lymphocyte (NLR) rate,
which can be easily calculated from white cell count, is used
as a marker for systemic inflammation presence in various
situations such as various cancers, infectious or inflammatory
diseases or cardiovascular and metabolic diseases. Its main
advantages include the insensitivity to factors such as exercise
and dehydration and its easy retrospective calculation (5,6).
Platelets also play an important role in inflammatory response.
Mean platelet volume (MPV) is a marker of platelet activation.
Increased MPV shows an increase in platelet size and more
reactive due to increased platelets platelet cycle (7). In
inflammated tissues, MPV showed more higher platelets (8).
Thrombocyte-lymphocyte rate (PLR) was also researched in a

variety of conditions with inflammation and reported to be
connected to inflammation (9).

In this retrospective-controlled study, we would like to research
the relationship between 25(0OH)D5 deficiency and inflammation
using NLR, PLR and MPV in addition to CRP.

Materials and Methods

After obtaining ethical approval from izmir Katip Celebi
University, Atatlrk Training and Research Hospital's Ethical
Committee (approval number: 97), records of patients who
presented to physical medicine and rehabilitation outpatient
clinics with the complaints of nonspecific muscle or joint
pain between the dates of January 2016 to January 2017
were retrospectively reviewed. 25(0OH)D3 deficiency was
defined as <20 ng/mL (3). The patients with infections or
inflammations in joints/muscles/soft tissues, restriction in joint
range of motions, deficits in neurological examinations, acute
or chronic infection signs [abnormal lymphocyte (1000-4800/
mm3), platelet (150.000-450.000/mm3) and white blood cell
counts (1500-8000/mm3)], acute coronary or cerebral diseases,
renal insufficiencies, chronic liver diseases, malignancies,
inflammatory diseases, obstructive lung diseases and asthmas
were excluded from the study. Age and sex-matched patients
with 25(0OH)D5 levels >20 ng/mL constituted the control group.
Similar excusion criterion were applied for control group. After
excusion, a total of 112 patients with 25(0OH)D5 deficiency and
85 patients without 25(OH)D5 deficiency were included in the
study. Demographic values (age and sex), 25(0OH)Ds levels, CRP
and hemogram results of all patients were recorded.

NLR and PLR were calculated with NLR and thrombocyte-
lymphocyte numbers. MPV was also recorded.

25(0OH)D3 levels were measured using HPLC method in
Thermo Scientific machine, CRP was measured using
immunoturbidometry in  Abbott Architect c16000 and
hemogram was measured using Mindray c6800 flowcytometry.

Statistical Analysis

Statistical evaluation of data was performed using IBM SPSS
Statics Version 24. Pearson chi-square test was used to compare
the gender differences between groups. Mann-Whitney U or
Independent samples t-test was used for comparison of continuous
variables according to the distribution of data. The correlations
between the variables was assessed by Pearson correlation
analysis. P<0.05 was considered as statistically significant.

Results

Our study included 122 (106 female, 16 male) 25(0OH)
D3 deficient patients and 85 (77 female, 8 male) controls.
Significant difference was found between the groups in terms
of mean ages (patient group 48.3, controls 56.8) (p=0.01).
There was no significant difference in gender (p=0.413), PLR,
NLR and MPV values between groups. CRP values were found
to be significantly higher in 25(0OH)D3 deficiency group than
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in controls (p=0.001) (Table 1). No correlation was detected
in-between.

Discussion

In our study, we were unable to find a significant relationship
between 25(0OH)D5 deficiency and NLR, PLR and MPV values.
CRP values were found to be significantly higher in patients with
25(0OH)D3 deficiency.

Although the relationship between 25(0OH)D5 deficiency and
inflammation is studied in many publications found in the
literature, no consensus is present on this subject yet. There
are some studies in the literature which report a negative
correlation between 25(0OH)D3 and CRP (9-16). Yilmaz et al.
(13) included 30 hyperemesis gravidarum patients with 25(0OH)
D3 deficiencies and 30 healthy controls in their study and
reported that hs-CRP levels were higher in 25(0OH)D3 deficient
group. Alrefai et al. (14) reported that 25(OH)D5 levels were
decreased and hs-CRP levels were increased as disease activity
increased in 201 patients with Crohn disease. Mathur et al.
(15) revealed that CRP levels were decreased in response to
vitamin D supplementation in vitamin D deficient patients
with ulcerative colitis. Akbas et al's (9) study retrospectively
reviewed 4120 patients with 25(0OH)D3 deficiency and reported
a negative correlation between 25(0OH)D3 deficiency with CRP,
NLR and PLR values. In addition, they said that easily calculated,
practical, repeatable and affordable parameters of NLR and PLR
can be used as markers for both inflammation and endothelial
dysfunction. Tabatabaeizadeh et al. (16) evaluated the hs-CRP
and NRL levels before and after supplementation with vitamin
D in 580 adolescent subjects and reported that hs-CRP and NRL
levels were decreased after supplementation. They indicated
that the NLR could be used to follow-up the inflammation.
Mirchi et al. (17) reported a significant relation of 25(OH)D5
with NLR in hemodialysis patients. We also found a negative
relationship between CRP and 25(0OH)Ds levels. However, no
relation was found between 25(0OH)D3 and NLR and PLR values.

Contradictory to our results, few studies reported no relationship
between CRP and 25(OH)Ds deficiency (18-20). Yildirim et
al's (19) study did a screening of patients with and without
chronic kidney disease and compared 25(OH)Ds with CRP,
ESR and hemogram values. In the end, they reported no
relationship between 25(0OH)D3 and inflammation markers.
Kim et al's (20) study which researched the relationship
between cardiovascular disease underlying factors with 25(OH)
D3 reported no connection between 25(0OH)D3 with CRP and
interleukin-6.

It is difficult to make a causative relationship between vitamin
D deficiency with any disease. The previous studies which
reported these relationships seem to be based on evidence
from observational studies. In order to certainly relate a disease
with vitamin D deficiency, clinical studies which would show an
improvement or avoidance of disease with sufficient vitamin D
replacement are necessary. The cause for vitamin D deficiencies
detected on some chronical diseases can also be caused by
insufficient time spent outdoors or nutritional problems. For this
reason, randomized controlled clinical studies with wider series
are necessary for this subject (2,21).

Chemokines secreted from activated thrombocyte wall were
shown to play a role in immune response by acting like
acute phase reactant and worked like neutrophil, granulocyte
and monocyte, and even a direct antimicrobial effect (22).
Thrombocyte activation is related with inflammatory response
and thrombosis. In inflammated tissues, platelets with higher
MPV were reported. MPV is a relatively reliable marker for
thrombopoietin and platelet functions. High MPV is related
with various cardiovascular and cerebrovascular diseases and
diseases with low level of inflammation. Recent knowledge tells
us a clear relationship between increased MPV and thrombosis
risk. Sobolewska et al. (8) used MPV in the assessment of
subclinical inflammation and biological treatment response in
Crohn's disease patients. High MPV was found to be a good
marker which predicts good response to infliximab treatment.

Table 1. Demographic and clinical characteristics of patients with 25(hydroxy)D deficiency and healthy controls

Group 1 Group 2 x2/Z/t p
Age 49 (19-75) 58 (19-80) -4.988 <0.001
Vitamin D 12.35 (4.1-57) 32.9 (25.2-200) 11.736 <0.001
CRP 0.29 (0.02-26.5) 0.17 (0.02-8) -3.320 <0.001
ESR 17 (2-62) 12 (5-50) -2.895 0.004
Neutrophil 3.78 (1.91-11.39) 3.76 (0.21-8.54) -0.397 0.691
Lymphocyte 2.19+0.71 2.2+0.65 -0.148 0.883*
PLT 268.5 (42-661) 257 (131-424) -0.997 0.319
N/L 1.89 (0.65-14.59) 1.75 (0.68-20.33) -0.547 0.584
P/L 124.86 (18.75-968.18) 122.4 (58.53-677.42) -0.609 0.543
MPV 10.2 (8-13.5) 10.3 (7.7-13) -1.271 0.204
Mann-Whitney U analysis, *Independent sample t-test
CRP: C-reactive protein, ESR: Erythrocyte sedimentation rate, NLR: Neutrophil to lymphocyte ratio, PLR: Platelet to lymphocyte rate, MPV: Mean platelet volume,
x?: Chisquare, z: Mann-Whitney U test, t: Independent sample t-test
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Cerman Aksu et al's (7) study on psoriasis patients assessed
the relationship between disease severity with NLR and MPV
and found no significant relationship between those markers.
Beyan et al. (23) reported that MPV alone was insufficient
to demonstrate platelect activation. We also did not find any
relation between MPV and 25(0OH)D3 deficiency.

Study Limitations

The major limitation of our study is its retrospective design
and small number of patients and controls. Another
important limitation is that the controls were not chosen
from healthy volunteers, but from the patients presented
with nonspecific joint or muscle pain. Prospective randomized
studies including healthy controls will yield more accurate
results. Other limitations include other factors which might
affect 25(OH)Ds5 levels and MPV, NLR and PLR values such as
obesity, smoking, lipid levels, seasonal changes and reasons
for hospitalization. The significant difference between the
mean ages of patient and control groups might also affect
the outcome results.

Conclusion

To conclude, CRP was found to be higher in patients with
25(0OH)D3 deficiency, however we were unable to detect a
significant relationship between 25(0OH)D5 deficiency with other
inflammation markers including NLR, PLR and MPV. Prospective
randomized studies including larger number of subjects are
needed to interprete the relation between 25(0OH)D5 deficiency
and inflammation more accurately.
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Postmenopozal Osteoporozlu Kadinlarda Oksidatif Stres
Belirteclerinin Incelenmesi

Examination of Oxidative Stress Markers in Women with Postmenopausal Osteoporosis
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Amag: Postmenopozal osteoporoz, kemik mineral yogunlugunun azalmasina bagli olarak kemiklerde kirlma egiliminin arttigi bir hastaliktir.
Oksidatif stres osteoporoz icin dnemli bir risk faktoridar. Calismamizda; postmenopozal osteoporozlu kadinlarda, oksidatif stres belirteclerinin
ddzeylerinin incelenmesi amaclanmistir.

Gerecg ve Yontem: Osteoporozu olan ve olmayan postmenopozal kadinlarda ve ayrica saglikli kontrollerde; kemik mineral yogunlugu, rutin
laboratuvar testleri, 25-hidroksivitamin D3, malondialdehit, protein karbonil ve total antioksidan kapasite dizeyleri dlclldi. Malondialdehit
duzeyleri ELISA metoduyla, protein karbonil ve total antioksidan kapasite dizeyleri ise kolorimetrik metodlar ile ol¢tlda.

Bulgular: Malondialdehit dilzeylerinin her iki postmenopozlu grupta azaldidi, protein karbonil dlzeylerinin ise osteoporozu olmayan
postmenopozlu grupta arttigi saptandi.

Sonug: Bu sonuglar, osteoporoz ile oksidatif stres arasinda bir iliski kurmayr gliclestirmektedir. Daha spesifik antioksidan ve oksidan molekdillerin
Olcimindn konuya katki saglayacagini diistintyoruz.

Anahtar kelimeler: Osteoporoz, kemik mineral yogunlugu, oksidatif stres

Abstract

Objective: Postmenopausal osteoporosis a disease with increased fracture tendency in the bones based upon reduced bone mineral density.
Oxidative stress is an important risk factor for osteoporosis. In our study, it was aimed to investigate the levels of oxidative stress markers in
women with postmenopausal osteoporosis.

Materials and Methods: In postmenopausal women with and without osteoporosis and also in healthy controls; the bone mineral density,
routine laboratory tests, 25-hydroxyvitamin D3, malondialdehyde, protein carbonyl and total antioxidant capacity levels were measured.
Malondialdehyde levels were measured by the ELISA method, protein carbonyl and total antioxidant capacity levels by the colorimetric
method.

Results: Malondialdehyde levels were found to decrease in both postmenopausal groups, protein carbonyl levels increased in postmenopausal
group without osteoporosis.

Conclusion: These results make it difficult to establish a relationship between osteoporosis and oxidative stress. We think that measurement
of more specific antioxidant and oxidant molecules will contribute to the issue.

Keywords: Osteoporosis, bone mineral density, oxidative stress

Giris mekanizmalari olduk¢a karmasik ve ¢ok yonlt gorilmektedir
(2). Bunlarin en 6nemlilerinden biri de oksidatif strestir (3,4).
insanlarda oksidatif stresin kemik homeostazi {izerine etkisi,
klinik calismalarin celiskili sonuclarindan dolayr cok net degildir.

Osteoporoz (OP) ylksek prevalansl mortalite ve morbidite sebebi
olan; dustk kemik kitlesi ve kemigin mikro yapisinda bozulma

sonucunda kemik kirilganhiginin artigi ile karakterize sistemik Malondialdehit (MDA), lipit peroksidasyonunun son Grintdur.
ve dejeneratif bir iskelet hastaligi olarak tanimlanmaktadir (1). Lipid hidroperoksitlerin, doymamis yag asidi aldehitleri, alkanlar,
Ostrojen eksikliginin ise postmenopozal OP (POP) yol acma epoksi yag asitleri, hidroksi yag asitleri gibi Grlnlere yikiimasi ile
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lipid peroksidasyonu sonlanir. Lipid peroksidasyonuna bagl doku
hasarini degerlendirmek icin; konjuge dien ve peroksi radikali
gibi lipid hidroperoksitlerin éncllleri veya lipid hidroperoksitler
Olcllebilir ya da alkan ve aldehit yapisindaki yikim Grlnleri,
floresan schiff-base bilesikleri gibi ikincil Grtinler tayin edilebilir
(5,6). MDA, bu yikim Urinlerinden biridir ve ¢ karbonlu bir
dialdehittir. Serbest ya da doku icerikleriyle kompleks halde
bulunan MDA lipidlerde capraz baglanmaya sebep olmaktadir.
Ayni zamanda karsinojenik ve mutajenik olarak da bilinir. Lipid
peroksidasyonunu MDA tayini ile gdstermek mimkindir (6).
Protein karbonil (PK), protein oksidasyonu; proteinlerin reaktif
oksijen turleri (ROS) ile direkt veya oksidatif stresin sekonder
Urlnleri (MDA, 4-hidroksi-2-nonenal, 2-propenal vb.) ve seker
glioksidasyon drinleri ile indirekt reaksiyonu sonucunda
modifikasyona ugramasidir (7,8). Bu modifikasyonlar, polipeptit
zincirlerinin - fragmantasyonuyla distk molekdl —agirlikli
Urlnlerin ya da protein-protein capraz baglar sonucu yiiksek
molekdl agirlikli Grinlerin olusmasina neden olabilmektedir
(9,10). Meydana gelen oksidatif degisiklikler sonucu protein
fonksiyonlarinda azalma, eger protein bir enzim ise aktivitesinde
azalma, proteolize yatkiniginda artis veya azalma, reseptdr
aracili endositozunda bozulma, gen transkripsiyonunda ve
immunojenik aktivitesinde degisim gorilebilmektedir (11,12).
Protein oksidasyonunu belirlemede; PK, nitrotirozin ve ileri
protein oksidasyon Urlnlerinin olusumu ve/veya tiyol gruplarinin
kaybini dlgmek yaygin olarak kullanilmaktadir (13,14). PK
gruplari, protein oksidasyon reaksiyonlarinin en major formudur
ve en ¢ok kullanilan protein oksidasyon géstergesidir (15).
Total antioksidan kapasite (TAS), doku ve vicut sivilarindaki
cok fazla sayidaki antioksidan molekdld ayri ayr dlgmek zor
oldugundan, biyolojik érneklerde TAS diye adlandirilan ve bitin
antioksidanlarin toplamina karsilik gelen deger 6lctimektedir
(16,17). Ancak besinsel etkilerden ve oksidatif strese
adaptasyondan dolayr TAS'deki degisiklikleri yorumlamanin zor
olacaginin unutulmamasi gerekir (17).

Slperoksit anyonlari, hidrojen peroksit ve hidroksil radikalleri
gibi reaktif oksijen radikalleri DNA, protein ve lipidlerde ciddi
hasara sebep olabilmektedir. ROS'nin yiiksek seviyeleri, normal
selliler metabolizma (mitokondrial elektron transportu vb.) veya
cevresel stimuluslardan dolayi (sitokinler, ultraviyole radyasyon
vb.) normal redoks dengesinin ve oksidatif stres durumunun
degismesi sirasinda Uretilmektedir (18). Oksidatif stres; oksidan
ve antioksidan molekdller arasindaki denge olarak tanimlanir

ve genel olarak antioksidanlardaki dustkligu ve oksidatif hasar
belirteclerindeki ytksekligi gosterir (19,20). Oksidatif stresin
diyabet, ateroskleroz, artritler, kanser ve yaslanma gibi cesitli
dejeneratif ve metabolik hastaliklarin etiyolojisinde yer aldig
bilinmektedir (18). Ek olarak daha &nceki calismalar stiperoksit
anyonlari, hidrojen peroksit ve hidroksil radikalleri gibi reaktif
oksijen radikallerinin osteoklast diferansiasyonu ve kemik
rezorbsiyonunun neden oldugu kemik kaybinin patogenezinde
rol aldigini gostermistir (21,22).

Calismamizda; POP’li kadinlardaki oksidatif stres belirteclerinin
serumdaki dlzeylerini incelemeyi amagladik. Bu calismaya ait
bulgularin OP'nin olusum mekanizmasina ve tedavisine yonelik
arastirmalara 1sik tutabilecegi kanisindayiz.

Gerecg ve Yontem

Calismamiza fizik tedavi poliklinigine basvuran toplam 110
gonulll dahil edilmistir. Gondlliler 3 grup olarak incelenmistir:
1) OP'si olan postmenopozal grup: Yaslar 45 ile 75 arasinda
degisen ve Dinya Saglik Orglti Tani Kriterleri (23) esas
alinarak OP tanisi konulmus 40 postmenopozal kadindan
olusmaktadir. 2) OP'si olmayan postmenopozal grup: Yaslari
45 ile 65 arasinda degisen OP'si olmayan 40 postmenopozal
kadindan olusmaktadir. 3) Kontrol grubu: Yaslari 35 ile 50
arasinda degisen, rutin tetkikleri [glukoz, Ure, kreatinin,
alanin aminotransferaz (ALT), aspartat aminotransferaz (AST),
kalsiyum (Ca), fosfor (P), alkalen fosfataz (ALP), Urik asit,
paratiroid hormon (PTH), tiroid stimllan hormon (TSH),
25-hidroksivitamin D3 dUzeyleri] istenmis, premenopozal
dénemde oldugu bilinen (dizenli adet gordigu bilgisi alinan)
ve OP tanisi almamis olan 30 kadindan olusmaktadir. Gg
analizi ile 6rneklem blyUklGgu belirlenmis ve olgu seciminde
poliklinige gelen hastalardan calismaya dahil olma kriterine
uygun olanlar rastgele secilmistir. Glc¢ analizi Tablo 1'de
ayrintili olarak sunulmustur. istatistiksel olarak randomizasyon
calismasi yapiimamistir ancak olgu secimi calismaya dahil
etme/etmeme kriterlerine gore yapilimistir (23).

Calisma protokolii: Poliklinige basvuran hastalardan
klinisyen hekim tarafindan kemik mineral dansitesi ile rutin
tetkikler istenmistir. Gonulliler laboratuvara kan vermek icin
geldiklerinde, rutin tetkiklerinin yani sira calisma icin ilave bir tip
kan alinmistir. Kanin 4000 rpm’de 10 dakika santrifdji ile elde
edilen serumlar -80 °C'de saklanmistir.

Tablo 1. Calisma gruplarinin oksidan-antioksidan dengesi ile iliskili parametrelerin gii¢ analizleri

Kontrol grubu | Osteoporozu olmayan Osteoporozu olan a B Glig
(n=30) postmenopozal grup postmenopozal grup | yanilma | yanilma | (1-f)
(n=40) (n=40) diizeyi diizeyi
MDA (ng/mL) 57412 48+9a 50+9a 0,058 0,058 | 0,942
PK (nmol/mL) 18,1 (10,7-25,9) | 25,0 (22,8-40,3)a 22,6 (15,829,3) 0,078 0,078  |0,922
TAS (mmol/L) 1,72+0,07 1,77+0,09 1,75£0,11 0,175 0,175 0,825
Gug analizi G*Power 3.1.9.2 ile yapildi. Strekli degiskenlerin normal dagilima uygunlugu Kolmogorov-Smirnov testi ile arastirildi. Gaussian dagiim gdstermeyen protein
karbonil veri setinde Horn algoritmasi (23) ile asir ug degerler (N=5) atildiktan sonra One-Way ANOVA analizi icin gii¢ analizi uygulanmistir
MDA: Malondialdehit, PK: Protein karbonil, TAS: Total antioksidan kapasite
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Serumda oksidan/antioksidan dengeyi belirlemek icin MDA, PK,
TAS duzeyleri tayin edilmistir.

Malondialdehit olciimii: Serumda MDA dizeyleri ELISA
yontemi ile tayin edildi (Uscn Life Science Inc. Wuhan, China).
Analitik 6lctim araligi 24,6-2000 ng/mL'dir. Alt élctim sinirt 8,6
ng/mL'dir. Bu kit insan MDA'si icin ylksek sensitivitededir ve
analoglari arasinda herhangi bir capraz reaksiyon gorilmemistir.
Geri kazanim ylzdesi ortalama %85tir. Rapor edilen 6l¢lim igi
varyasyon katsayisi (CV) degeri <%10, olclimler arasi CV degeri
<% 12'dir.

Protein karbonil 6l¢limii: Serumda PK duzeyleri kolorimetrik
kit yontemi ile tayin edildi (Cayman Chemical, USA). Testin
analitik 6lcim araligi 1-100 nmol/mL'dir. Rapor edilen él¢tiim igi
CV degeri %4,7, olcimler arasi CV degeri %8,5'dir.

Total antioksidan kapasite 6l¢iimi: Serumda TAS dizeyleri
kolorimetrik kit (Randox, Lot 362601, UK) yontemi ile tayin
edildi. Analitik élcim araligi 1,3-1,77 mmol/L'dir.

Menopoz ve osteoporoz tani kriterleri: En az 1 yil sireyle
spontan amenoresi olan kadinlar “menopozlu” olarak
degerlendirilmistir (24).

Hastalarimiz kemik mineral yogunluklari (KMY), Dual enerji X-ray
absorbsiyometri yontemini kullanan kemik dansitometresinde
(GE Healthcare, Lunar 8548 model, USA) 6lctiimUstir. Hastalara
ait KMY olcimleri icin, lomber L1- L4 spine, L2- L4 spine
boélgelerinde, femoral boyun ve femur toplam bdlgelerinde
olmak tzere 4 farkli bolgeden &lciim yapilmistir. KMY sonuglari
g/cm?2 (1 cm2'deki g cinsinden mineral igerigi) olarak verilmis
olup, bu degerden, her bir élcim bolgesine gore, t ve z skorlar
hesaplanmistir.

T skoru: Hastanin KMY degerinin geng eriskin populasyonunun
KMY ortalama degeri ile karsilastirimasi sonucu elde edilen
standart sapma olarak tanimlanmasidir (t skoru=hastanin
Olcllen KMY degeri-geng eriskin ortalama KMY degeri/geng
eriskin standart sapmasi).

Z skoru: Hastanin KMY degerinin kendi yas grubu KMY
ortalama degeri ile karsilastiriimasi sonucu elde edilen standart
sapma olarak tanimlanmasidir (z skoru=hastanin ¢élcilen KMY
degeri—ayni yas grubu ortalama KMY degeri/ayni yas grubu
standart sapmasi).

KMY geng eriskine gore -2,5 standart sapma ve daha duslk
olan kisiler "OP’li" kabul edilmistir (24). Bizim calismamizdaki OP
hasta grubumuz, lomber OP’si olan; yani lomber spine L1- L4
ve L2- L4 bélgelerinden en az birinde, dlclilen KMY t skorunun
2,5 ve daha az oldugu hastalardan olusmustur. Bir hastada
lomber spine L1- L4 ve L2- L4 bdlgesinde olgllen KMY t skor
Olciimlerinden en dlstgud degerlendirmeye alinmistir. Hasta
gruplarimizda, lomber OP ile birlikte femoral bélgedeki t skoru
2,5 ya da daha dusik olan hastalar da calismaya alinmistir.
Ancak, lomber bdlgede OP’si olmayip, sadece femur boyun ve
toplam femur bélgelerinden birinde ya da her ikisinde dlctilen
KMY t skoru -2,5 ve daha az olan hastalar OP grubuna dahil
edilmemistir.

Kontrol grubundaki normal adet goren kadinlar icin z skorlar
degerlendirmeye alinmistir. Z skoru-2,0'in tizerinde olan kadinlar

icin KMY 6lclim sonuglart “yasa gore beklenen aralikta” olarak
yorumlanmis ve normal KMY'ye sahip olduklari g&sterilmistir.
Calismaya dahil etmeme kriterleri: Obez kisiler [viicut kitle
indeksi (VKI) >30 kg/m2], kemik metabolizmasini etkileyecek
herhangi bir ilag kullanan hastalar (D3 vitamini, Ca destegi
vb.), OP tedavisi gorenler, dstrojen tedavisi alanlar ve asagida
belirtilen sekonder OP’ye yol acabilecek durumlardan en az
birine sahip olan hastalar ¢alismaya dahil edilmemistir. Sekonder
OP nedenleri asagida siralanmistir (25).

1. Endokrin hastaliklari: Diabetes mellitus, hipertiroidi,
hiperparatiroidi, hipogonadizim, over agenezisi, Cushing
hastalig.

2. Gastrointestinal sistem hastaliklarn: Subtotal gastrektomi,
malabsorbsiyon, agir malnitrisyon, primer biliyer siroz, kronik
obstriktif sarilik.

3. Bag dokusu hastaliklari: Romatoid artrit.

4. Malign hastaliklari: Multipl myelom, I6semi, lenfoma,
herhangi bir karsinom varligi.

5. ilaclar: Heparin, glukokortikoidler,
metotreksat, uzun sureli antiasit kullanimi.
6. Diyet: Diyette Ca azligi, artmis protein tlketimi.

7. Diger nedenler: Kronik bébrek hastaligi, alkolizm, skorbit.
Calisma icin istanbul Okmeydani Egitim ve Arastirma Hastanesi
Etik Kurulu'ndan 17.02.2015 tarih ve 273 sayi ile onay alinmistir.

antikonvilsanlar,

istatistiksel Analiz

istatistiksel analizler MedCalc (MedCalc Software, Broekstraat,
Mariakerke, Belgium) programi ile yapildi. Strekli degiskenlerin
normal dagilima uygunlugu Kolmogorov-Smirnov testi ile
arastinildi. Gaussian dagiim gosteren degiskenler ortalama +
standart deviasyon; non-gaussian dagilim gosteren degiskenler
ortanca (25.persentil-75.persentil) olarak gosterildi. Dagilimi
normal olan degiskenlerin gruplar arasi karsilastirmalarinda
One-Way ANOVA analizi; post-hoc karsilastirmalarda Tukey HSD
veya Tamhane's T2 testi kullanildi. Dagilimi normal olmayan
degiskenlerin gruplar arasi karsilastirmalarinda Kruskal-\Wallis H
testi kullanilip; Mann-Whitney U testi ile yapilan post-hoc ¢oklu
karsilastirmalarda istatistiksel anlamliik 3 grup icin p<0,017
duzeylerinde degerlendirildi.

Bulgular

Calisma gruplarinin - demografik  &zellikleri Tablo 2'de
gosterilmistir. POP’si olan ve olmayan kadinlarin yas ortalamasi
kontrol grubundan, OP'si olan grubun yas ortalamasi ise
olmayan gruptan daha yiksek bulundu. OP'li grubun VKi
degerleri kontrol grubundan farkli bulunmadi. Ancak OP'si
olmayan postmenopozal grubun VKi degerleri diger iki gruba
kiyasla anlamli derecede yuksekti. Her U¢ grupta da obez kisi
(>30 kg/m2) yoktu. Kontrol ve OP'li gruplarin yaklasik %50’si
asir kilolu (25-30 kg/m?2) iken, OP’si olmayan postmenopozal
grubun %80'i asin kilolu idi. Calisma gruplarinin laboratuvar
bulgulari Tablo 3-5'te gdsterilmistir. Serumda glukoz, Ure,
Urik asit ve TSH duzeyleri ile ALT aktivitesi gruplar arasinda
bir farklilik gostermedi. Serum kreatinin duzeylerinin OP’li
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postmenopozal kadinlarda, OP'si olmayanlara gore, anlamli
azalma gosterdigi bulundu. AST aktivitesi ise OP'si olmayan
menopozlu kadinlarda kontrole gére anlamli ytksek bulundu
(Tablo 3). P, PTH ve 25-hidroksivitamin D3 dlzeyleri gruplar
arasinda bir farklillk gostermedi. ALP ve Ca duzeyleri ise
postmenopozal her iki grupta ylksek bulundu. Ancak bu
parametrelerde postmenopozal iki grup arasinda fark yoktu.
(Tablo 4). MDA dtzeylerinin her iki menopozlu grupta azaldig,
PK dUzeylerinin ise OP’si olmayan postmenopozIu grupta arttigi
saptandi. TAS dizeyleri ise gruplar arasi bir farklilik gdstermedi
(Tablo 5).

Tartisma

Ostrojen eksikliginin, POP'ye nasil yol acti§i konusunun
anlasiimasinda 6nemli gelismeler saglandigi halde bunun
altinda yatan mekanizmalar oldukca karmasik ve c¢ok yonli
goriilmektedir (2). Uzerinde durulan en énemli mekanizmalardan
biri oksidatif strestir (3,4). Oksidatif stres, serbest radikal olusumu
ile antioksidan savunma mekanizmasi arasindaki ciddi dengesizligi
gostermekte olup, sonugta doku hasarina neden olmaktadir.
Daha 6nce yapilan calismalarda KMY ve oksidatif stres arasindaki
iliski gosterilmis ve oksidatif stresin OP gelismesinde énemli bir
rol oynadigi kabul edilmistir (26-28). Ostrojenin, bir hormon
olmasinin yani sira ayni zamanda bir antioksidan olarak kemik

Tablo 2. Calisma gruplarinin demografik 6zellikleri

Kontrol grubu Osteoporozu olmayan Osteoporozu olan
(n=30) postmenopozal grup postmenopozal grup
(n= 40) (n= 40)
Yas (yil) 43+5 56+62 61+92b
VKi (kg/m2) 24,7+3,8 27,143,082 25,2+3,0b
T skor 0,8 (:0,6-1,1)* -0,1 (-0,6-1,0) 2,8 [3,1-(-2,6)]a.b
g/cm? 1,20 (1,12-1,30) 1,14 (1,07-1,26) 0,82 (0,79-0,84)ab

Gaussian dagiim gosteren degiskenler ortalama + standart deviasyon; non-gaussian dagilim gdsteren degiskenler ortanca (25.persentil-75.persentil) olarak gosterildi.
a: p<0,05; kontrol grubu ile karsilastirmalarda ve ©: p<0,05 postmenopozal osteoporozu olmayan grup ile karsilastirmalarda istatistiksel olarak anlamli (*: z skor)
VKi: Viicut kitle indeksi

Tablo 3. Calisma gruplarinin biyokimyasal parametreleri

Kontrol grubu Osteoporozu olmayan Osteoporozu olan
(n=30) postmenopozal grup postmenopozal grup
(n=40) (n=40)

Glukoz (mg/dL) 94+7 9749 93+11

Ure (mg/dL) 27+8 3249 30+8

Kreatinin (mg/dL) 0,71+0,16 0.74+0,13 0,66+0,12b

Urik asit (mg/dL) 4,0 (3,2-4,4) 3,9 (3,34,9) 4,1 (3,64,4)

AST (U/L) 16 (15-19) 19 (17-21)2 19 (16-22)

ALT (U/L) 16 (12-23) 17 (14-22) 16 (13-19)

TSH (ulu/mL) 1,6 (1,1-2,5) 2,0 (1,2-3,3) 1,7 (1,1-3,0)

Gaussian dagiim gésteren degiskenler ortalama + standart deviasyon; non-gaussian dagilim gésteren degiskenler ortanca (25.persentil-75.persentil) olarak gosterildi.
a: p<0,05; kontrol grubu ile karsilastirmalarda ve P: p<0,05 postmenopozal osteoporozu olmayan grup ile karsilastirmalarda istatistiksel olarak anlamli
AST: Aspartat aminotransferaz, ALT: Alanin aminotransferaz, TSH: Tiroid stimilan hormon

Tablo 4. Calisma gruplarinin kemik metabolizmasi ile iliskili parametreleri

Kontrol grubu Osteoporozu olmayan Osteoporozu olan
(n=30) postmenopozal grup postmenopozal grup
(n=40) (n=40)
Kalsiyum (mg/dL) 9,4 (9,39,8) 9,9 (9,6-10,2)a 9,9 (9,6-10,1)a
Fosfor (mg/dL) 3,7+0,5 3,7+0,5 3,8+0,4
ALP (U/L) 51+12 78+252 73222
PTH (pg/mL) 44417 48+13 47+14
25-hidroksivitamin D5 (ng/dL) 12,4 (9,8-17,9) 11,5 (8,6-16,0) 12,6 (10,7-20,3)

Gaussian dagilim gosteren degiskenler ortalama + standart deviasyon; non-gaussian dagiim gosteren degiskenler ortanca (25.persentil-75.persentil) olarak gosterildi.
a: p<0,05; kontrol grubu ile karsilastirmalarda
ALP: Alkalen fosfataz, PTH: Paratiroid hormon
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Tablo 5. Calisma gruplarinin oksidan-antioksidan dengesi ile iliskili parametreleri

Kontrol grubu Osteoporozu olmayan Osteoporozu olan
(n=30) postmenopozal grup postmenopozal grup
(n=40) (n=40)
MDA (ng/mL) 57+12 48+9a 50492
PK (nmol/mL) 18,1 (10,7-25,9) 25,0 (22,8-40,3)a 22,6 (15,829,3)
TAS (mmol/L) 1,72+0,07 1,77+0,09 1,750,11

Gaussian dagilim gosteren degiskenler ortalama + standart deviasyon; non-gaussian dagiim gésteren degiskenler ortanca (25.persentil-75.persentil) olarak gosterildi.

a: p<0,05; kontrol grubu ile karsilastirmalarda
MDA: Malondialdehit, PK: Protein karbonil, TAS: Total antioksidan kapasite

dokusunu oksidatif reaksiyonlara karsi korudugu bilinmektedir
(29). In vitro ve deney hayvanlari ile yapilan calismalarda, dstrojen
dizeylerindeki azalmanin hiicrede ROS'nin birikimine, antioksidan
savunma sisteminde baskilanmaya yol actigi ve sonucta
osteoklastlarin  aktivitesini ve kemik rezorpsiyonunu uyardigi
gosterilmistir (21-30). Bununla birlikte, insanlarda, oksidatif
stresin kemik homeostazi Uizerine etkisi, klinik calismalarin celiskili
bulgulari nedeniyle yeterince agik degildir. Oksidatif stresdeki
artisin osteoblast ve osteoklast prekirsorleri arasinda reseptor
aktivator niklear faktor kappa—p ligand reseptor aktivator
nlklear faktér kappa—p sinyal yolu araciligiyla kemik rezorbsiyon
strecini uyardidr bildirilmistir (31). Konuyla ilgili klinik calismalar
incelendiginde, bir calismada, POP grubunda TAS dizeyinde
azalma, total peroksit diizeyinde artma, TAS ile KMY arasinda
zayif negatif iliski oldugu gosterilmistir (32). Sendur ve ark. (33)
POP grubunda OP'si olmayan gruba kiyasla MDA dizeylerini
anlamli él¢tide ylksek bulmuslar, ancak eritrosit glutatyon dizeyi
acgisindan bir fark belirlememislerdir. OP'li hastalarda oksidatif
stresi arastiran bir meta analizde 704 calismadan belirli kriterleri
karsilayan 17 tanesi degerlendirmeye alinmistir. Bu 17 ¢alismanin
sonuglari incelendiginde, saglikli kisilere kiyasla POP’li hastalarda
eritrositlerde stiperoksit dismutaz, serum veya plazmada katalaz,
TAS, hidroperoksit, ileri protein oksidasyon drlnleri ve MDA
dizeylerinde anlamli bir degisim saptanamamistir. Ancak serum
ya da plazmada sUperoksit dismutaz ve glutatyon peroksidaz
duizeylerinin azaldigi bildirilmistir (34).

Calismamizda oksidatif stresi belirlemek amaciyla serumda MDA
ve PK dlzeyleri ile TAS dizeyleri 6lclldi. OP'li postmenopozal
kadinlarda MDA dUzeylerinin azaldidi, PK ve TAS dlzeylerinin
degismedigi bulundu. OP’si olmayan postmenopozal kadinlarda
da MDA duzeyleri dustktl, ancak bu grupta PK dlzeyleri
yiksek bulundu, TAS duzeyleri ise degismedi. Bu sonuglar, OP
ile oksidatif stres arasinda bir iliski kurmayi glglestirmektedir.
Adipoz dokudan kaynaklanabilecek dstrojen seviyesi goz 6niinde
bulundurularak VKi >30 hastalar calismaya dahil edilmedigi
halde hasta gruplarindaki anlamli farkliik dikkat ¢ekmektedir.
Adipoz dokunun Ostrojen kaynaklarindan biri olmasi sebebiyle
postmenopozal OP’de koruyucu olabilecegi akla gelmektedir.

Calismanin Kisithliklar

VKi ortalamalarinin gruplar arasinda anlamli olmasi adipoz doku
kaynakli etkileri ekarte edemedigimizi gosterebilir. Obezite ve
OP arasindaki iliskinin aciga cikmasi icin yas ve VKi degerleri géz

onuinde bulundurularak genis katilimli olgu-kontrol calismalarina
ihtiyag vardir. Daha spesifik oksidan ve antioksidan molekdllerin
Olctilmesi bu konuya katki saglayabilir disincesindeyiz.
istatistiksel olarak randomizasyon calismasi yapilmamistir ancak
belirli kriterler dahilinde olgu segimi yapilmistir.

Sonuc

Calismamizda oksidatif stresi belirlemek amaciyla serumda MDA
ve PK duzeyleri ile TAS dizeyleri dl¢lldi. OP'li postmenopozal
kadinlarda MDA duzeylerinin azaldigi, PK ve TAS dizeylerinin
degismedigi bulundu. OP’si olmayan postmenopozal kadinlarda
da MDA duzeyleri disuktl, ancak bu grupta PK duzeyleri
yiksek bulundu, TAS dizeyleri ise degismedi. Bu sonuglar, OP
ile oksidatif stres arasinda bir iliski kurmayi giclestirmektedir.
Adipoz dokudan kaynaklanabilecek strojen seviyesi goz ontinde
bulundurularak VKi >30 hastalar calismaya dahil edilmedigi
halde hasta gruplarindaki anlamli farklilik dikkat cekmektedir.
Adipoz dokunun Ostrojen kaynaklarindan biri olmasi sebebiyle
postmenopozal OP’de koruyucu olabileceg@i akla gelmektedir.
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Is There an Effect of Patient’s Age, Weight, Height and Body Mass
Index on Positioning Errors During Scan Acquisition of Dual X-ray
Absorptiometry?

Hastanin Yasi, Adirligi, Boyu ve Viicut Kitle indeksi Dual X-ray Tetkiki Esnasinda Olusan
Pozisyonlama Hatalarina Etkili Mi?

O® Filiz Tuna, ® Derya Demirbag Kabayel*

Trakya University Faculty of Health Science, Department of Physical Therapy and Rehabilitation, Edirne, Turkey
*Trakya University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Edirne, Turkey

Abstract

Objective: Patient positioning during dual energy X-ray absorptiometry examination is important in assessing bone mineral density. While the
role of the technician is considered important on correct positioning, the effect of the patient characteristics on positioning is not adequately
explained. The aim of this study is investigate whether postmenopausal women's characteristics such as age, weight, height, and body mass
index affect the positioning errors.

Materials and Methods: Dual energy X-ray absorptiometry reports and files of postmenopausal women were reviewed retrospectively.
According to the values of body mass index three groups were formed; normal, overweight and obese. Forty one patients were included
in each group. Only the images of the Hologic dual energy X-ray absorptiometry device were participated to assessment. Patients with
positioning error were identified using the lumbar and hip region images in the dual energy X-ray absorptiometry output reports. The
difference in positioning error rates between the body mass index groups was determined by Pearson’s chi-square test. The effect of age,
height, weight, and body mass index of patients on positioning errors was examined by simple linear regression analysis.

Results: Distribution of positioning errors between normal, overweight and obese groups were determined as 35.3% (36), 29.4% (30),
and 35.3% (36), respectively. The distribution of correctly positioned patients in the same groups were; 23.8% (5), 52.4% (11), and 23.8%
(5), respectively. No statistically significant difference was found between the groups in terms of positioning errors (Pearson’s chi-square,
p=0.127).

Conclusion: Patient characteristics such as age, height, weight, and body mass index do not affect positioning errors statistically significant
level.

Keywords: Body mass index, densitometry, postmenopausal osteoporosis, positioning errors

(074

Amac: Dual enerji X-sini absorbsiyometri tetkiki esnasinda hastanin pozisyonlamasi, kemik mineral yogunlugu degderlendirmesinde
onemlidir. Dogru pozisyonlama Uzerine teknisyenin roll énemli kabul edilirken, hastaya ait 6zelliklerin bu pozisyonlamaya etkisi yeterince
agiklanmamaktadir. Bu arastirmadaki amacimiz; postmenopozal kadinlarin yas, boy, kilo ve viicut kitle indeksi gibi 6zelliklerinin pozisyonlama
hatalarina etkileri olup olmadigini arastirmaktir.

Gereg ve Yontem: Post-menopozal kadinlara ait dual enerji X-isini absorbsiyometri raporlari ve dosyalari retrospektif olarak incelendi. Beden
kitle indeksi degerlerine gére 3 grup olusturuldu; normal, fazla kilolu ve obez. Her bir gruba 41 hasta dahil edildi. Yalnizca Hologic cihazina
ait gorlntller degerlendirmeye katildi. Dual enerji X-1sini absorbsiyometri cikti raporlarindaki bel ve kalca bolgesi gortntileri kullanilarak,
pozisyonlama hatasi olan hastalar tanimlandi. Viicut kitle indeksi gruplari arasinda pozisyonlama hata oranlari arasindaki fark Pearson ki-kare
testi ile belirlendi. Yas, boy, adirlik ve viicut kitle indeksinin pozisyonlama hatalari Gzerine etkisi basit dogrusal regresyon analizi ile incelendi.

Bulgular: Normal, asiri kilolu ve obez gruplar arasindaki pozisyonlama hatalari dagilimi sirasiyla %35,3 (36), %29,4 (30) ve %35,3 (36)
saptandi. Ayni gruplarda dogru pozisyonlanmis hastalarin dagiimi sirasiyla; %23,8 (5), %52,4 (11) ve %23,8 (5) idi. Pozisyonlama hatalari
agisindan gruplar arasinda istatistiksel olarak anlamli fark saptanmadi (Pearson kikare, p=0,127).

Sonug: Yas, boy, agirlik ve beden kitle indeksi gibi hastaya ait 6zellikler pozisyonlama hatalarini istatistiksel olarak anlamli diizeyde etkilemez.
Anahtar kelimeler: Vicut kitle indeksi, dansitometri, postmenopozal osteoporoz, pozisyonlama hatalari
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Introduction

Dual energy X-ray absorptiometry (DEXA) is often used to
assess bone mineral density (BMD) (1).

Acquisition is a term that refers to the patient’s positioning
on the DEXA desk and the scan process (2). At this stage,
the values obtained (e.g., BMD, body fat percentage) may be
affected by the patient’s positioning and evaluation (3).

In daily practice, patient positioning errors are detected at
various rates ranging from 12% to 91% (4-7). The position
of the patient is checked during the scan from the computer
monitor or from the report output. In these images; the
lumbar spine should be straight and have equal soft tissue
on both sides. Spinous processes should be observed in the
midline. At the top of the image, the lower part of the T12
vertebra and the ribs, and at the lower part of the image
the L5 and each of the two iliac crests (sacrum and part
of the pelvis) should be visible. In the position for the hip
region; the femur shafts should be parallel to the edge of the
image. Little trochanter should not appear at all. This is an
indication of the optimal internal rotation of the hip at 15° (3).
Total body DEXA used for body composition detection also
focuses on patient positioning (5). Although there are regular
trainings for health professionals in order to reduce the error
rates (8), there are few studies that examine the factors that
can affect the errors (3,9).

In postmenopausal women, the increase in body mass index
(BMI) is known to affect BMD positively (10). This positive effect
is attributed to the mechanical loading of the bones. On the
other hand, factors such as advancing age and obesity have
an adverse effect on the person’s balance (11). The decline of
cognitive functions in the aging process is also considered to be
part of the physiological process. Therefore, it is possible that
the patient positioning by the technician during the acquisition
may be affected by the patient-induced reason. For this reason,
we investigated the positioning errors of postmenopausal
patients in different BMI groups in our study and aimed to
investigate the difference between the error rates in these
groups. In addition, we aimed to investigate the effects of
age, weight, height and BMI factors on positioning errors in
postmenopausal women.

Materials and Methods

Our retrospective, cross-sectional study was carried out with
the approval of the local Ethics Committee (TUTF-BAEK
2017/147). DEXA reports and files of postmenopausal
women were reviewed retrospectively. Only the images of
the Hologic DEXA were used. Exclusion criteria were; The
reports obtained from devices other than the Hologic DEXA
of our university, images printed in poor quality, the files that
are not fully completed, and data of male, premenopausal
women and children. BMIs of patients were calculated taking
into account the weight and height values in the records of all
postmenopausal female patients enrolled in physical medicine

and rehabilitation osteoporosis polyclinic between January
2014 and July 2015. Considering the BMI classification of
the World Health Organization, patient data were divided
into three groups. BMI results were grouped as normal,
overweight and obese, with 18.5-24.9, 25.0-25.9 and 30.0 or
higher, respectively. A maximum of 41 patients were identified
for the normal group. For this reason, with the aim of creating
an equal number of patients in the other 2 groups; 41 of the
patients were randomly selected from the files in overweight
and obese groups. Thus, a total of 123 DEXA reports of
postmenopausal women were included in the study. Using
the visuals (lumbar and hip area) on the DEXA reports, outputs
with positional error was identified.

When positioning errors were determined, the International
Society for Clinical Densitometry official positions for 2015
were taken into account (8). With a checklist we created in our
previous study, positional errors were identified for the lumbar
and hip regions (7-9,12). The effect of age, height, weight and
BMI on positioning errors was examined.

Statistical Analysis

The frequency of positioning errors was determined using
descriptive statistics. The descriptive statistics used were number
and percentage for categorical data and median (minimum-
maximum) and quantitative mean + standard deviation for
quantitative data. The effects of age, height, weight and BMI
on positioning errors were examined by simple linear regression
analysis. The difference in error rates between the groups was
determined by Pearson chisquare test. Statistical evaluations
were performed in SPSS 20.0 (License no: 10240642) program.
Values of p<0.05 were considered statistically significant.

Results

DEXA reports of 123 postmenopausal women were divided into
three groups according to the BMI of the patients. The mean
age, height, weight and BMI of normal, overweight and obese
groups were determined. The groups were homogeneous in
terms of age and height (p=0.263) (Table 1).

Positioning errors were detected in 102 patients. The mean age
of the patients with and without errors were 60.00£9.51 and
59.74+9.20 years, respectively (t=0.119, p=0.905).

When the DEXA measurements that were found to be faulty
were examined by BMI groups; 35.3% (36) were normal,
29.4% (30) were overweight and 35.3% were in the obese
group (Table 2).

The distribution of 21 correctly positioned patients according
to the groups were; 23.8% (5) were normal, 52.4% (11) were
overweight and 23.8% (5) were obese. There was no significant
difference between the BMI groups in terms of positioning
errors (x2=4.134, p=0.127).

Age, height, weight and BMI; it was found that positioning
errors (lumber, hips and both regions) were not significantly
affected in all patients and separately in each group (Table 3).



Turk J Osteoporos
2018;24:21-5

Patient Characteristics and Dual X-ray Absorptiometry Positioning Errors

Tuna and Demirbag Kabayel

23

Discussion

BMD is taken into account in the treatment of osteoporosis
patients. DEXA is still the gold standard in the detection of BMD
(13). This indisputable value of DEXA depends on the suitability
of many stages. The selection and calibration of devices used
in this fit, the knowledge of technicians (acquisition), and the
knowledge and skill of the clinicians who make the diagnosis
and treatment decision (2,3,14).

Messina et al. (6), explored the types and prevalence of errors
that occurred during DEXA evaluation and founded error rates
as; data analysis, 79%; patient positioning, 12%; presence of
artefacts, 7%; and demographic data, %2. In our previous
study, we retrospectively reviewed the DEXA acquisition phase.
We checked 323 DEXA output and found that patient
positioning errors were 64.7% and 60.7% in the spine and hip
region, respectively. We determined the correct positioning
ratio of both regions as low as 16.1%.

In the same study, we also assessed the validity of the analysis
phase, which is an important element in the continuation of the

gold standard, in particular the role of the clinician. The spinal
DEXA image ratio required to recalculate BMD and T-score was
found to be 34.7%. A statistically significant difference was
found between the first report results and the second results of
the clinician’s evaluation, between T-scores and BMD results (7).
In our previous work, or in other studies in the literature,
the fact that positioning mistakes are high is necessary to
evaluate the possible factors that will affect this error. Although
DEXA was the primary responsibility of the technician, it
was interesting to see whether the patient’'s characteristics
were influencing positioning errors. Due to the absence of
publications investigating this issue in the literature; some
questions aroused curiosity. If the patient is obese or has
normal BMI, can it cause difficulty in positioning? Possible
perception problems that can occur with increasing age can
lead to errors in positioning the patient? This work is basically
designed to search for answers to these questions.

Since we could not identify a similar methodology of the study
we conducted within our research, we discussed the focus on
the positioning errors in the DEXA acquisition phase. To our

Table 1. Descriptive of groups

95% Cl
N Mean (SD) SE Upper Lower Min Max P
Age Normal 41 58.0 (8.5) 1.3 554 60.7 47 77
Overweight 41 60.0 (9.8) 1.5 56.9 63.1 41 84 Qe
Obese 41 61.3(9.3) 1.5 58.4 64.3 44 81
Total 123 59.8 (9.2) 0.8 58.1 61.4 41 84
Height Normal 41 155.6 (5.1) 0.8 154.0 157.2 143 165
Overweight 41 154.4 (4.7) 0.7 152.9 155.9 144 164 als10
Obese 41 154.1 (4.8) 0.8 152.6 155.6 142 168
Total 123 154.7 (4.9) 0.4 153.8 155.6 142 168
Weight Normal 41 56.4 (5.3) 0.8 54.7 58.1 43 68
Overweight 41 65.1 (4.7) 0.7 63.6 66.6 57 73
Obese 41 83.1(12.1) 1.9 79.2 86.8 64 113 0.000
Total 123 68.2 (13.7) 1.3 65.7 70.6 43 113
BMI Normal 41 23.3(1.4) 0.2 22.8 23.7 19.4 25.0
Overweight 41 27.3 (1.4) 0.2 26.9 27.8 25.1 29.9 060
Obese 41 35.0 (5.0) 0.8 334 36.5 30.0 50.2
Total 123 28.5 (5.8) 0.5 27.5 29.5 19.4 50.2
SE: Standard error, CI: Confidence interval, BMI: Body mass index, Min: Minimum, Max: Maximum
Table 2. Distribution of poor positioning into the groups
Groups
i % Total
Normal Overweight Obese N, % %2 p
Positioning Poor 36, 35.3 30,294 36, 35.3 102, 100.0 4.134 0.127
Correct 5,238 11,524 5,238 21, 100.0 = -
Total 41,333 41,333 41,33.3 123, 100.0 - -
Pearson chi-square, N: Count
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knowledge, no data are available on the effect of the patient’s
demographics on positioning errors.

Patient positioning during DEXA examination is known to
affect BMD results (3,13,14). However, some studies on patient
positioning are concentrated in the field of DEXA total body
composition with regional analysis (15,16).

The data in this area indicates that patient positioning is
particularly important when analyzing regional body
composition compared to whole body measurement (5). In
the ISDC recommendations, positioning information is also
listed under the DEXA acquisition heading of body composition
measurements, and the acquisition is defined as “The process
of positioning and scanning the patient on the DEXA table” (2).
For the use of the central DEXA, only information about the
selection of the spine and hip region of interest is obtained (8).
Despite the fact that the error rates are high in the current data,
they are not sufficiently addressed. However, it is stated in the
ISDC's final report that positioning may affect the results (2).
In a study using the human cadastral model, it is reported that
positioning the spine affects BMD values. In this study, as the
lordosis and kyphosis of the cadaver increased, the BMD values
decreased by 17.5% and 11.5%, respectively (14). The effect of
leg positioning on BMD is addressed in a study included 1039
patients. lkegami et al. (15), compare the simple supine position
(supine position) with the standard position (supine position

with supported hip and knee flexion at 90°) and no statistical
difference were reported.

When the effect of BMI on the smallest detectable differences
(SDDs) is examined; the SDS values determined in terms of bone
mass evaluation of obese and non-obese children were found
to be similar. SDDs are necessary to show that the resulting
change is not a result of a measurement error. Especially the
detection of SDSs has been found to be important for DEXA
reproducibility (17). In contrast, a different study investigating
the effects of BMI and fat ratio on delicate faults indicated
that obese cases require special attention during work. Wosje
et al. (18), achieved this result by total and regional body
DEXA measurements of BMD, fat and lean tissue in normal,
overweight and obese participants. Lewiecki and Lane (3),
who pointed out the DEXA acquisition phase inaccuracy (3),
have indicated that patient size should be taken into account
when determining the scan mode duration. In our study, no
statistically significant difference was found between BMI
groups in terms of positioning errors.

Study Limitations

The limitation of our study can be considered to be that the
effects of cognitive status and educational levels of patients on
positioning errors were not examined.

Table 3. The effects of age, height, weight and body mass index on positioning errors

Independent variable Constant Regression R2 t P
coefficient (B)
Age
Total 0.114 0.000 0.000 0.119 0.905
Normal 58.667 -5.267 0.043 -1.318 0.195
Overweight 0.013 0.04 0.009 0.582 0.564
Obese -0.060 0.003 0.007 0.523 0.604
Height
Total 0.893 -0.005 0.040 -0.663 0.508
Normal 155.583 0.017 0.000 0.007 0.995
Overweight 1.193 -0.006 0.004 -0.393 0.697
Obese 1.191 -0.007 0.010 -0.635 0.529
Weight
Total 0.303 -0.002 0.005 -0.778 0.438
Normal 56.194 1.606 0.010 0.636 0.528
Overweight 0.641 -0.006 0.040 -0.376 0.709
Obese 0.524 -0.005 0.031 -1.117 0.271
BMI
Total 0.270 -0.003 0.003 -0.587 0.558
Normal 23.188 0.597 0.020 0.901 0.373
Overweight 0.353 -0.003 0.000 -0.062 0.951
Obese 0.450 -0.009 0.020 -0.887 0.381
Simple linear regression, BMI: Body mass index, p<0.05: level of statistical significance
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Atipik Yerlesimli Toftislerle Seyreden Bir Kronik Gut Artriti Olgusu

A Case of Chronic Gouty Arthritis with Atypical Localized Tophi

® Samet Sancar Kaya, ® Mehmet Okcu*

Adri Patnos Devlet Hastanesi, Fiziksel Tip ve Rehabilitasyon Klinigi, Agri, Tirkiye
*Ahi Evran Tip Fakdltesi Fiziksel Tip ve Rehabilitasyon Anabilim Dali, Kirsehir, Tirkiye

(074

Gut hastaligi genellikle 40 yas Uzeri erkeklerde goérdlen, hiperdrisemiye bagl olarak dokularda biriken monosodyum Grat monohidrat
kristallerinin tetikledigi enflamatuvar bir hastaliktir. Yeterince tedavi edilmeyen hastalarda kronik destriktif poliartrit ve tofislerle seyreden
kronik gut artriti gelisebilmektedir. TofUsler siklikla el-ayak parmaklarinda, olekranon bursada, prepatellar bursada, kulak heliksinde ve
asil tendonunda gdzlenir. Bizim olgumuzda ise el-ayak eklemleri, kulak heliksi ve olekranon bursadaki toflslerin yaninda bilateral lomber
paravertebral kaslar ve sol servikal paravertebral kaslarda toflsler mevcuttu. Kolsisin 1 mg/gin ve allopurinol 300 mg/giin baslanan hastada
altina aydaki kontroltinde eklem agrilari diizelmis, kulak heliksindeki toflisii tamamen kaybolmustu. Sonug olarak, kronik olgularda tofuslerin
klasik yerlesim vyerleri disinda atipik bolgelerde yerlesebilecedi ve tedavide gecikme sebebiyle olusacak tofislerin eklem harabiyetine yol

agabilecedi klinik pratikte akilda tutulmalidir.
Anahtar kelimeler: Gut, tofis, hiperirisemi

Abstract

Gout disease is an inflammatory disease triggered by monosodium urate monohydrate crystals that accumulate in tissues due to hyperuricemia,
which usually seen in males over 40 years. Chronic obstructive polyarthritis and chronic gouty arthritis coursing with tophi may develop in
patients who are not adequately treated. Tophi are frequently observed in hand-foot fingers, olecranon bursa, prepatellar bursa, ear helix and
achilles tendon. As for that in our case, tophi were present in bilateral lumbar paravertebral muscles and left cervical paravertebral muscles
in addition to hand-foot joints, ear helix and olecranon bursa. In the patient who started colchicine 1 mg/day and allopurinol 300 mg/day,
the joint pain improved and the tofus in the ear helix disappeared completely at the 6th month control. In conclusion, it should be kept in
mind to clinical practice that in chronic cases, tophi may localized in atypical regions other than classical localizations, and tophus may lead

to joint destruction due to delayed treatment.
Keywords: Gout, tophus, hyperuricemia

Giris

Gut hastaligi hipertrisemiye bagl olarak dokularda biriken
tetikledigi
enflamatuvar bir hastaliktir. Kirk yas Gzeri erkeklerde en sk

monosodyum Urat monohidrat kristallerinin
gorilen enflamatuvar artrittir. Gut hastaliginin asemptomatik
hiperlrisemi, akut gut artriti, interkriterik gut ve kronik gut
artriti olmak Uzere dort evresi vardir (1). Yeterince tedavi
edilmeyen hastalarda kronik destriiktif poliartrit ve tofUslerle
seyreden kronik gut artriti gelisebilir. Toflsler siklikla el-ayak
parmaklarinda, olekranon bursada, prepatellar bursada,
kulak helixinde ve asil tendonunda olusurlar. Bu olguda,
atipik yerlesimli tofUslerle seyreden bir kronik gut artritli hasta

sunulmustur.

Olgu Sunumu

Elli bes yasinda erkek hasta yaygin eklem agrilari ve eklem
sislikleri sikayetleri ile klinigimize basvurdu. Hastanin ilk sikayeti
on yil 6nce sad ayak basparmak sislik, kizariklik ve siddetli
agn ile baslamis. Hasta uzun stre agri kesici ilaglar kullanmis,
fakat fayda gdrmemis. Bu dénemde agr ve sislikleri el-ayak
eklemleri, dirsekler ve dizlere de yayilmis. Eklemlerin yaninda
kulak kepcgesinde, kulak arkasinda ve belde sislikler gelismeye
baslamis. Oz gecmisinde on (¢ yil énce mitral kapak replasmani
gecirdigi ve bu sebeple warfarin 5 mg/gin kullandigi 6grenildi.
Hastanin gut acisindan aile 6ykisu, alkol kullanimi, plrinden
zengin diyet Oykisl yoktu. Beden kitle indeksi 27 kg/m2 olan
hastanin fiziksel muayenesinde sag el ikinci ve besinci proksimal
interfalangeal eklem, sag el besinci metakarpofalangeal eklem,
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Atipik TofUslerle Seyreden Gut Artriti

sol el ikinci, U¢lincl ve besinci distal interfalangeal eklem, sol
el Uclincl ve besinci distal interfalangeal eklemlerde hassasiyet
ve tofUsler vardi. Ayrica sag kulak heliksinde, sag dirsek
olekranon Uzerinde, sol mastoid ¢ikinti distalinde ve lomber
paravertebral bélgede multiple toflsler saptandi (Resim 1, 2, 3,
4). Laboratuvar tetkiklerinde serum Urik asit: 10,7 mg/dL (3,4-7
mg/dL), kreatinin: 0,8 mg/dL (0,7-1,2 mg/dL), Ure: 34 mg/dL
(16-48 mg/dL), Creaktif protein: 2,07 (0,01-0,5), uluslararasi
normallestirilmis oran: 2,7 (0,8-1,2), romatoid faktér: 6 1U/mL
(0-14 1U/mL) idi. Radyografik incelemelerde hastanin el-ayak
grafilerinde falankslarda periartikller erozyonlar, guta spesifik
over-hanging marjin gorintmleri izlendi (Resim 5, 6). Hastaya
kolsisin 1 mg/glin ve allopurinol 300 mg/giin tedavisi basland.
Ayda bir kontrole gelen hastanin altinci ayindaki kontroliinde
eklem agrilari diizelmis, kulak heliksindeki toflisii tamamen
kaybolmustu.

Resim 2. Bilateral lomber paravertebral kaslar icinde multiple
tofusler

Resim 3. El eklemleri tutulumu

Resim 5, 6. El-ayak grafileri
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Gut hastaligi hiperirisemiye bagli olarak monosodyum drat
monohidratkristallerinin eklem ve yumusak dokularda birikmesiyle
karakterize enflamatuvar bir hastaliktir. Hiper(risemi, serum Urik
asit diizeyinin erkeklerde 7 mg/dL, premenopozal bayanlarda 6
mg/dL’nin Uzerinde olmasidir (2). Pirin metabolizma bozukluklari,
purinden zengin diyet, hipertansiyon, obezite, metabolik
sendrom, kronik bébrek yetmezligi, alkolizm ve bazi ilaglar
(tiyazid ditretikleri, dustk doz aspirin, siklosporin, pirazinamid)
hiperlrisemi yapabilirler (2,3). Gut artritinin asemptomatik
hiperirisemi, akut intermitant gut, interkriterik gut ve kronik
tofasdz gut olmak Uzere dort evresi vardir (1,2,4). Akut gut
artriti genellikle en gec iki hafta icinde spontan olarak dizelen
monoartrit seklinde ortaya ¢ikar. Hastaligin ¢cogunda ilk atak 1.
metatarsofalangeal eklemi tutmakla birlikte midtarsal eklemler,
ayak bilegi, el bilegi, diz ve dirsekleri de tutabilir. Hastalar ikinci
bir gut atagina kadar asemptomatik seyrederler, fakat bu
asemptomatik dénemde Urik asit birikmeye ve enflamasyon
sessizce ilerlemeye devam eder. Yeterince tedavi edilmeyen
hastalarda tofUslerle karakterize kronik destriktif poliartrit
gelisebilir. Tedavi edilmemis gut hastalarinin %30'unda hastaligin
baslangicindan itibaren ilk bes yil icinde tofisler gelisebilmektedir
(5). Tofusler genellikle kulak heliksinde, el-ayak parmaklarinda,
olekranon bursada, diz cevresinde, prepatellar bursada ve asil
tendonunda olusmaktadir. Nadiren spinal kord, kalp kapaklari,
sklera, vokal kord ve orta kulak tutulumlari bildirilmistir. Bizim
olgumuzda ise el-ayak eklemleri, kulak heliksi ve olekranon
bursadaki tofuslerin yaninda bilateral lomber paravertebral kaslar
ve sol servikal paravertebral kaslarda toflsler mevcuttu.

Akut gut artriti tedavisinde non-steroidal antienflamatuvar
ilaclar, kolsisin ve steroidler kullaniimaktadir (6,7) Akut atak
tedavi edildikten sonra Urolitiazisi olan, yilda iki veya daha fazla
atak geciren ve tofiisii olan hastalarda allopurinol, febuxostat,
probenesid gibi trat diistiriicii tedaviler baslanmalidir (8-10). Urik
asit seviyesinin uzun slre dusik olmasi toflslerde rozorbsiyona
yol acarak tofUslerin kaybolmasini saglayabilir.

Sonug olarak, kronik olgularda tofislerin klasik yerlesim yerleri
disinda atipik bolgelerde yerlesebilecedi ve tedavide gecikme

sebebiyle olusacak tofuslerin eklem harabiyetine yol acabilecegi
klinik pratikte akilda tutulmalidir.
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Traumatic Tetraplegia without Radiologic Abnormalities in an

Elderly Woman: A Case Report

Yasl Bir Kadinda Radyolojik Anormalliklerin Eslik Etmedigi Travmatik Tetrapleji:

Olgu Sunumu

@ Senem Sas, ® Seyda Toprak Celenay*

Ahi Evran University Training and Research Hospital, Clinic of Physical Medicine and Rehabilitation, Kirsehir, Turkey
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Abstract

Spinal cord injury without radiologic abnormality (SCIWORA), which is not accompanied by radiographic abnormalities, implies literally a specific
type of spinal cord injury. In most cases, spinal cord injuries can be detected by magnetic resonance imaging (MRI). In this report, we present
an atypical case of tetraplegic spinal cord injury in an elderly woman with SCIWORA. A 73-year-old female tetraplegic patient underwent
MRI, and no specific lesions were found in any segments of the spinal cord. Furthermore, the patient had paralysis and pathological reflexes
at four extremities. Below the C7 dermatome level hypoesthesia was determined. A 6-week physical therapy and rehabilitation program was
performed. After the program, it was observed that spasticity decreased, sitting balance increased and the patient could use wheel-chair.
Keywords: Spinal cord injury, trauma, tetraplegia, physical therapy and rehabilitation

Radyografik anormalliklerin eslik etmedigi spinal kord yaralanmasi (SCIWORA) kelimenin tam anlamiyla spinal kord hasarinin spesifik bir tipini
belirtir. Cogu olguda omurilik yaralanmalari manyetik rezonans goriintileme (MRG) ile tespit edilebilir. Bu yazida, SCIWORA'lI yasli bir kadinda
tetraplejik omurilik hasarinin gelistigi atipik bir olgu sunulmaktadir. Yetmis Gc¢ yasindaki tetraplejik bir kadin hastadan MRG c¢ekildi ve spinal
kordun herhangi bir bélimiinde spesifik bir lezyon bulunamadi. Ote yandan, hastanin dért ekstremitede paralizisi ve patolojik refleksleri
mevcuttu. C7 dermatom seviyesinin altinda hipoestezi tespit edildi. Alti haftalik bir fizik tedavi ve rehabilitasyon programi gerceklestirildi.
Program sonrasinda, spastisitenin azaldigi, oturma dengesinin arttigi ve hasta tekerlekli sandalyeyi kullanabilecegdi gézlendi.

Anahtar kelimeler: Spinal kord yaralanmasi, travma, tetrapleji, fizik tedavi ve rehabilitasyon

Introduction

Spinal cord injury without radiologic abnormality (SCIWORA)
was firstly described in 1982 by Pang and Wilberger (1). They
used the terminology to define the cases of spinal cord injury
that had no sign of vertebral fractures or malalignment on
radiographs or computerized tomography (CT). Magnetic
resonance imaging (MRI) is preferred over CT in radiological
diagnosis of spinal cord injury because of its sensitivity to soft
tissue than that of CT. Therefore, the scope of SCIWORA is
currently narrowed, and SCIWORA is exceptionally uncommon
(2,3).

SCIWORA, a clinical-radiological condition, is commonly seen
in children and its recorded incidence ranges from 4% to 66%
(2-4). SCIWORA is rarely seen in adults, and mostly cervical
spine and much less frequently thoracic or lumbar spines are

involved in these patients (5). In addition, treatment protocol
in SCIWORA varies, such as immobilization of spine with
collar, bed rest, methylprednisolone, physical therapy and
rehabilitation, and surgical procedures (6).

Most SCIWORA cases are pediatric (7). Cervical spine is the
most common region in SCIWORA (5). However, Khatri et
al. (8) reported a 40 year-old man with the neurological level
thoracic 12. In this study, we present a patient with tetraplegic
SCIWORA in an elderly woman, although many cases are
pediatric or adult.

Case Report

A 73-year-old woman applied with tetraplegia following a traffic
accident. As a result of the accident, multiple costal fractures
and hemothorax occurred. The case was hospitalized in the
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intensive care unit. The patient consulted in the intensive care
unit because of paralysis in upper and lower extremities. There
was no history of loss of conscious, seizures, vomiting, or
previous neurological disorder. No abnormal laboratory results
were observed. The patient underwent cranial and cervical MRI.
Also, no significant abnormalities, other than herniated discs
were observed (Figure 1).

We performed manual muscle tests according to accepted
norms. The upper extremity muscle strength from C5 to C6
was 5/5, C7 was 4/5, C8T1 was 1/5, and the lower extremity
muscle strength (L2-S1) was grade 1/5. Hypoesthesia below
the C7 dermatome level was described. No abnormality in anal
sensation was observed. The neurological level was at C7 level
and American Spinal Injury Association grade was B. Pathologic
reflexes were presented. The symptoms of neurogenic bladder
and bowel were also examined in the patient.

In clinical examination behind one week, grade 2 spasticity in
achilles and hip abductors according to the Ashworth scale were
observed. After two weeks in our inpatient clinic, the patient
presented autonomic dysreflexia (AD) with 160/90 blood
pressure due to fecal impaction. Although the routine use of
laxatives is encouraged, nifedipine 30 mg was recommended.
No abnormalities in blood pressure were observed after an AD
attack. No urodynamic study could be performed because of
the unwillingness of the patient. Bladder was emptied by foley
catheter. During follow-up, after three weeks in our patient,
spasticity increased, and hip adductors, knee extensors, and
achilles in both limbs were grade 3 according to the Ashworth
scale.

The physical therapy and rehabilitation program was carried out
5 days a week for six weeks by a physical therapist. Each session
took 40 to 45 minutes. The program consisted of exercises
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Figure 1. Multilevel disc degeneration

in bed, mat activities, balance training in sitting position, and
breathing exercises. The active range of motion for head-
neck and upper extremities, the passive range of motion for
lower extremities, stretching exercises for spastic muscles were
performed. Any medical treatments were not used for spasticity.
The patient couldn’t tolerate therapeutic ambulation. Afterthe
program, it was observed that spastisity decreased to grade 2
level, sitting balance increased, and the patient could use wheel-
chair. The consent approval of the patient was received.

Discussion

SCIWORA is responsible for about 1-9% of all spinal cord injuries.
In pediatric cases it varies between 13% and 42% (7). Cervical
involvement is the most prevalent region in SCIWORA (5).
Furthermore, it has been reported a 40 year-old man with the
neurological level thoracic 12 (8). In this study, we present a senile
SCIWORA case, although many cases are pediatric or adult.
Pang identified four mechanisms in SCIWORA, namely, flexion,
hyperextension, longitudinal distraction, and ischemia (1). In
the adult population any cases have pre-existing spondylosis
changes (2).

It has been reported senile cases with spondylosis had spurs
in the posterior region of the vertebra. Besides, in elderly
120 cases, ligamentum flavum may cause bulging due to
decreased body weight. On the other hand, hyperextension
injury may lead Central cord syndrome (9). In the present case
hyperextension injury may lead spinal cord injury.

Besides, cervical spondylosis leads to spinal cord injury (10,11)
degenerative changes in spine in the present case may have led
to tetraplegia. In this case, we think that spinal cord injury is
caused by degenerative changes.

In SCIWORA cases, good prognostic factors are presented
as early diagnosis, adolescent age, and edema in spinal
cord without hemorrhage or infarction, early stabilization of
vertebral column (12,13).

Conventional radiographs and CT have been recommended
in the diagnosis of SCIWORA. MRI helps identify spinal cord
parenchymal abnormalities and ligamentous disruptions. Cord
concussion, edema, contusion, and transection are the forms
of parenchymal cord injuries (8,10). The presented case had
poorer prognosis despite normal MRI findings except herniated
discs and degenerative changes. And also, senility may be
important in prognosis of SCIWORA.

It was recommended different methods for the diagnosis
of SCIWORA, a clinical-radiological condition. It has
been suggested diffusion weighted MRI sequences in
the Somatosensory Evoked Potentials (SSEP), positron
emission tomography (PET) imaging can be used in spinal
cord pathologies (13-15). We used clinical findings in the
diagnosis of SCIWORA. Our limitation in the present study
is that we did not perform SSEP, PET, urodynamics, and
electromyography.

On the other hand, there are various treatment protocols
in SCIWORA (1,2). Early mobilization of cases and a
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multidisciplinary team may facilitate maintenance and advance
long period results. Medicines such as methylprednisolone and
rehabilitation procedures present demanding outcomes of
neurological improvement in some cases (6). We performed
a 6-week rehabilitation program. However, the prognosis of
our case is not as good as the ones reported in the literature,
because she was elderly and experienced AD. However, after
the rehabilitation program, in our case, spastisity decreased,
sitting balance increased and our case could ambulate with
wheel chair.

In conclusion, SCIWORA in the elderly can show poorer
prognosis. Early diagnosis of SCIWORA can result in good
outcomes. Immobilization of spinal cord early is vital until the
evaluation of neurodeficit and radiography. However, the
physical therapy and rehabilitation applications of SCIWORA
may lead to improving various functional parameters.
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Case of an Unusual Suprascapular Neuropathy: Case Report and

Literature Review

Siradisi Bir Supraskapular Néropati Olgusu:

Olgu Sunumu ve Literatdrtin Gozden Gecirilmesi

@ Sevygi ikbali Afsar, ® Metin Karatas

Baskent University Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Ankara, Turkey

Abstract

Suprascapular neuropathy is a rare cause of shoulder pain and muscle weakness. Common causes include space-occupying lesions such as
paralabral cysts, soft tissue or bone tumors, recurrent overhead activities in athletes, direct trauma, fractures of the scapula and iatrogenic
causes. Diagnosis of suprascapular neuropathy can be difficult due to overlap in the clinical presentation with cervical region and other
pathologies of the shoulder. We present a 33-year-old male patient admitted to our clinic with complaints of left shoulder pain and arm
weakness starting in 8 months ago. The clinical and electrophysiological evaluations confirmed the left suprascapular nerve lesion at
suprascapular notch level. This case is presented to emphasize that suprascapular neuropathy should keep in mind in the differential diagnosis
of shoulder pain also without of a mass, trauma or excessive physical activity that may cause the neuropathy.

Keywords: Rehabilitation, nerve compression syndromes, electromyography

Supraskapular sinir néropatisi omuzda agri ve kas zayifliginin nadir gérilen bir nedenidir. Yaygin gorllen nedenler arasinda; para-labral kist,
yumusak doku veya kemik tiimorleri gibi yer kaplayan lezyonlar, sporcularda tekrarlayan bas Ustl aktiviteler, direkt travma, skapula kingi ve
iyatrojenik nedenler yer almaktadir. Supraskapular sinir néropatisinin klinik prezentasyonu, servikal bélge ve omuz ile ilgili diger patolojilerle
cakisabileceginden tanisi zor olabilir. Burada; 8 ay dnce baslayan sol omuzda agri ve kolda gucsizlik sikayetleri ile klinigimize basvuran 33
yasindaki erkek hasta sunulmaktadir. Yapilan klinik ve elektrofizyolojik degerlendirmeler supraskapular centik diizeyinde sol supraskapular sinir
lezyonunu dogrulamistir. Bu olguyu, omuz agrisinin ayirici tanisinda, néropatiye neden olabilecek kitle, travma veya asir fiziksel aktivitenin
olmadigi durumlarda da supraskapular sinir néropatisinin akilda tutulmasi gerektigini vurgulamak icin hazirladik.

Anahtar kelimeler: Rehabilitasyon, sinir basisi sendromlari, elektromiyografi

Introduction

Suprascapular neuropathy is a comparatively rare reason of
shoulder pain and muscle weakness, and can be missed along
examination. It was first identified by Thompson and Kopell in
1959 (1). Although its incidence and prevalence is not known
exactly, 1-2% of shoulder pain cases have been suggested to
originate from suprascapular neuropathy (2). Trauma, pressure-
causing lesions (such as hypertrophy of superior or the inferior
transverse scapular ligament and ganglion cysts) and repetitive
stress are among the well-known reasons of suprascapular
neuropathy (3,4). Repetitive overhead activities can lead to
stretching of the suprascapular nerve and pressure at the
suprascapular notch (SSN) or spinoglenoid notch (SGN) and
can result in neuropathy (5). Isolated suprascapular neuropathy

cases without a history of trauma, mass or repetitive movements
are rare in the literature.

We present a case that presented to our clinic with symptoms
of shoulder pain and loss of strength and was found to have
suprascapular neuropathy, together with a review of the
relevant literature.

Case

A 33-year-old male patient presented to physical therapy
and rehabilitation polyclinic with complaints of shoulder pain
and loss of strength in left shoulder muscles. His personal
history revealed nothing of significance except migraine. The
symptoms had started suddenly approximately eight months
ago. The patient stated that he had slept with his left shoulder
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fully abducted at night and the shoulder pain had started
in the morning. He also expressed that he had very severe
shoulder pain at the beginning, and could not perform shoulder
movements due to the pain. He had taken non-steroidal anti-
inflammatory drugs which reduced the pain within a few
days after which he noticed weakness in his left arm. He
expressed that it was especially difficult to comb his hair as his
arms immediately became tired. Cervical vertebrae magnetic
resonance imaging (MRI) carried out at another center showed
no pathology. The patient was given a diagnosis of shoulder
periarthritis and was treated conservatively. The patient’s pain
decreased further but the weakness in his left arm continued,
for which he presented to our clinic. He did not report any
history of excessive physical activity, trauma or infection before
the onset of the current symptoms.

A physical examination revealed that the range of motion
of the neck was normal and painless. Spurling, compression
and distraction tests were negative. Significant atrophy of the
infraspinatus muscle and slight atrophy of the supraspinatus
muscle on the left side was observed (Figure 1). There was
pain on left shoulder external rotation with minimum limitation
at the end of the range of motion. Examination of muscle
strength revealed shoulder abduction 5-/5; flexion, extension
and adduction 5/5; external rotation 3/5; and internal rotation
5/5. Examination of sensation and deep tendon reflexes were
normal.

Investigations revealed normal posteroanterior chest and left
shoulder radiographs. Routine blood tests were also within
the normal range. Left shoulder MRI showed tendinitis in
supraspinatus tendon, diffuse edema and some atrophy of the
supraspinatus and infraspinatus muscles together with minimal
fluid in the subdeltoid, subacromial and subscapular bursae
(Figure 2a, 2b). With these findings in mind electrophysiological
examination was performed.

Figure 1. The pre-treatment appearance of left infraspinatus
and supraspinatus muscle atrophy

Upper extremity peripheral nerve conduction studies were
carried out on both sides. The suprascapular nerve compound
muscle action potential (CMAP) responses were recorded from
the supraspinatus and infraspinatus muscles with concentric
needle electrodes by stimulation with the superficial electrode
from the Erb point. According to the obtained results the left
suprascapular nerve response latency was increased and the
CMAP amplitude was decreased. All other motor and sensory
nerve conductions were within normal limits.

Needle electromyography (EMG) showed denervation potentials
and chronic neurogenic motor unit action potentials with
reduced recruitment in the left supraspinatus and infraspinatus
muscles. EMG studies of trapezius, deltoid, biceps, serratus

anterior, rhomboids and C5 paraspinal muscles was normal.
These findings were found to be consistent with severe axonal
involvement of the left suprascapular nerve at the SSN. The

Figure 2 (a-b). Diffuse edema and atrophy of the supraspinatus
and infraspinatus muscles on sagittal T1 section (a) and sagittal
fat-suppressed PD+T2 section (b)
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patient was included in a physical therapy and rehabilitation
program with thermotherapy, transcutaneous electrical nerve
stimulation and ultrasound applied to the left shoulder,
an exercise program (joint range of motion and stretching
exercises, progressive resistive exercises and posture exercises)
and neuromuscular electrical stimulation. A home exercise
program was organized at the end of the rehabilitation
program and follow-up was recommended after the patient’s
discharge. On follow-up examination three months later, muscle
strength had improved almost fully, but partial atrophy was still
present in the supraspinatus and infraspinatus muscles (Figure
3). Re-innervation findings were observed in the supraspinatus
and infraspinatus muscles on needle EMG. The home exercise
program was revised according to the patient’s increased
muscle strength.

A written informed consent was obtained from the patient for
this case report.

Discussion

The suprascapular nerve is derived from the fifth and sixth
cervical roots and then separates from the upper trunk of the
brachial plexus and advances at the back of the neck triangle
before proceeding below the trapezius.

It reaches the upper edge of the scapula then goes under the
transverse scapular ligament, passes the SSN and go into the
supraspinatus fossa. Motor fibers of the suprascapular nerve
innervate the supraspinatus muscle and the sensory branch
innervates the capsule and ligaments of the glenohumeral and
acromioclavicular joints. It then extends along the scapula and

Figure 3. The left infraspinatus and supraspinatus muscles three
months after the completion of the rehabilitation program

passes the SGN and innervates the infraspinatus muscle (4,6).
The region where the nerve is most sensitive to external factors
is the SSN and this is the region that is most under pressure.
Rarely, entrapment neuropathy can also develop in the SGN (3).
Trauma, scapular fractures, paralabral cysts, hematomas, soft
tissue tumors or bone tumors are among the common causes
of suprascapular nerve injuries. Activities involving repetitive
shoulder use and especially volleyball, baseball, swimming,
weight lifting and heavy labor have been associated with
suprascapular neuropathy in the literature (7-9).Besides this, the
condition has also been reported to develop following congenital
structural changes of the scapular bone, abnormal transverse
scapular ligament, vascular malformations, spinoglenoid notch
cyst, iatrogenic injuries during surgical intervention, shoulder
arthrodesis and anterior dislocation of the shoulder (6,10,11).
When reviewing the literature we observed that suprascapular
nerve neuropathy cases developing due to other reasons were
rare. A compressive lesion was excluded with MRI in our case.
No history of trauma or repetitive overhead movement related
to occupational or sports activities was present. The history
revealed that the symptom of pain in the left shoulder girdle had
started after sleeping with the left shoulder fully abducted for
one night. Walsworth et al. (12) published a case who similarly
developed suprascapular nerve neuropathy after sleeping with
the shoulder in the abducted position. Economides et al. (13)
noticed a 23 years old patient with suprascapular nerve damage
following post-operative transfer in an inappropriate position.
The authors reported that relaxation of the muscles under
anesthesia, followed by hyperabduction of the shoulder on
transfer, may have resulted in a traction injury.

The pathophysiology of suprascapular nerve entrapment has
been identified in numerous case reports in the literature and
includes ischemia, edema, microenvironmental changes and
deterioration in conduction by reason of tension or compression
of the suprascapular nerve (13). Recurrent overhead activities
and a trauma that causes scapular fracture or glenohumeral
dislocation has been seen as the mechanism of tension (11).
It has been reported that the lesion can develop as a result of
stretching of the nerve and compression at the the SSN or SGN
following repeated overhead activities (5).

If suprascapular nerve damage occurs in the SSN, both the
supraspinatus and infraspinatus muscles affected (4). Loss of
strength of the external rotator and abductor muscles and
shoulder pain are seen (10). Nevertheless, the patients can
compensate for the strength loss with other muscles, and
therefore may not notice the problem. Fatigue in overhead
activities as in our patient is especially quite common. In
addition, muscle loss of the supraspinatus can be overlooked
due to the trapezius muscle. Atrophy is more evident in the
infraspinatus as there is no other muscle at the upper part (4). If
the lesion of the suprascapular nerve is at the level of the SGN,
infraspinatus muscle is selectively affected (14).

Diagnosis of suprascapular neuropathy can be compelling as
the findings may be similar to other pathologies of the shoulder
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and cervical region. Brachial plexopathy, C5-C6 radiculopathy,
injury of the rotator cuff muscles and subacromial impingement
syndrome should be excluded before a definite diagnosis
is made. It is also possible for subacromial impingement
syndrome and rotator cuff pathologies to develop as a result
of the disruption of the shoulder related to subscapular
neuropathy (1). Moreover, massive tears of the rotator cuff
muscles caused by traction injury has also been described in the
literature (5). The diagnosis is made with a elaborate history, a
careful examination, and electrophysiological and radiological
investigations. Electrophysiologic testing is necessary to confirm
the diagnosis of suprascapular neuropathy. Increased motor
latency and reduced CMAP amplitude of the suprascapular nerve,
and the presence of denervation findings in the supraspinatus
and/or infraspinatus muscles of the needle EMG are generally
accepted as diagnostic for lesion of the suprascapular nerve.
However, these are not strictly diagnostic criteria that are
universally accepted (15). It should not be forgotten that
electrophysiological investigations and MRI are methods that
complement each other in the diagnosis of suprascapular
neuropathy. The sensitivity of EMG and nerve conduction
studies is between 74% and 91% (16).

While electrophysiologic tests help in the differential diagnosis
of brachial plexopathy and cervical radiculopathy, they are also
extremely useful in determining patient prognosis (10).
Conservative treatment methods including pain relief, activity
modification and physical treatment are initially recommended.
In the early stage of treatment, joint range of motion, scapular
stabilization and strengthening exercises aim to recover muscle
strength and prevent restriction of joint movement. Immediate
surgical intervention is recommended in the existence of a
tumor, complete nerve injury or any other injury requiring
surgical treatment of the shoulder (14).

In conclusion, suprascapular nerve neuropathy should always
be come to mind in the differential diagnosis of patients
who present with shoulder pain and muscle loss of strength.
Electrophysiological investigations and MRI are indispensable in
investigating the differential diagnoses and in the determination
of the level and location of the lesion. Early recognition and
therapy are important to prevent the progress of permanent
weakness and atrophy.
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Ayak Agrisinin Nadir Bir Nedeni: Plantar Fibromatozis

A Rare Cause of Ankle Pain: Plantar Fibromatosis
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Sayin Editor;

Elli dort yasindaki erkek hasta her iki ayaginin taban kismina
lokalize agrili sislik nedeniyle poliklinigimize basvurdu. Sisligin
son zamanlarda belirginlestigi ve agrinin eslik etmeye basladigini
ifade eden hastanin bilinen kaza, travma ve sistemik hastalik
OykUsu yoktu. Agrisi mekanik karakterde olup gin icinde ayni
dlzeyde seyir gostermekteydi. Daha énce herhangi bir merkeze
bu sikayetiyle basvuruda bulunmamis. Fizik muayenesinde
her iki taraf ayak tabaninda 1. metatarsofalangeal eklem
hizasinda sol tarafta yaklasik 3x2,5 cm boyutlarinda, sag
tarafta ise 2,5x2 c¢m boyutlarinda subkltan yerlesimli, agrili,
hareketsiz, nodller lezyon tespit edildi (Resim 1). Yuzeysel
doku ultrasonografisinde soliter 6zellikte bir lezyon olduklar
gorildi. Her iki ayak bilegi kontrastll manyetik rezonans
gorintulemesinde sol taraf ayak tabaninda metatarsofalangeal
eklemler hizasinda plantar fasiyanin altinda oturan, on arka
hatta uzanimi yaklasik 24 mm'yi bulan, koronal planda ise
yaklasik 22x8 mm'ye ulasan kontrast tutulumu olusturan ve

plantar fasyaya vyaslanan Kkitlesel lezyon gorilmistir. Sag

Resim 1. Ayak tabaninda tarsometatarsal hizada plantar
fasiyanin hemen altinda oturan fuziform karakterde yumusak
doku yogunlugunda kitlesel lezyon

taraf ayak tabaninda tarsometatarsal hizada plantar fasiyanin
hemen altinda oturan, 6n arka hatta uzanimi yaklasik 28 mm'yi
bulan, koronal planda capi 23x9 mm olarak dlcllen fuziform
karakterde yumusak doku yogunlugunda kitlesel lezyon tesbit
edilmistir (Resim 1, 2). Hasta bilateral plantar fibromatozis 6n
tanisi ile plastik ve rekonstriktif cerrahi klinigine opere edilmek
Uzere yonlendirildi. Kitleler lokal anestezi altinda eksize edildi.
Eksize edilen materyaller makroskopik olarak kirli beyaz renkte,
lastik kivaminda noduil seklindeydi. Histopatolojik inceleme
sonucunda plantar fibromatozis tanisi koyuldu. Postoperatif
komplikasyosuz iyilesen hasta klinigimizce kontrol altindadir ve
iki yillik takibinde niks gbzlenmemistir.

Plantar fibromatozis veya Ledderhose hastaligi, plantar
aponevrozun nedeni bilinmeyen, nadir, hiperproliferatif,
benign lezyonudur. Mikroskobik olarak Dupuytren hastaligina
benzemesi sebebiyle plantar fasyanin Dupuytren hastaligi da
denilmektedir (1). Plantar fibromatozisin sik gortldugu ozel bir
yas araligi yoktur. Etiyolojisi tam olarak bilinmemekle birlikte
kronik alkol kullanimi, diyabet ve epilepsi ile iliskilendirilmistir.

Resim 2. Metatarsofalengeal eklemler hizasinda plantar
fasiyanin altinda oturan lezyon
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Hastamizda sigara, alkol kullanimi, diyabet ve epilepsi dykusu
yoktu. Literatlrde hastalikla ilgili olgu sunumlari incelendiginde
buytk cogunlugun unilateral oldugu gortlmektedir. Olgumuzda
ise bilateral gortlmustur. Baslangicta lezyonlar asemptomatiktir,
ancak zamanla agrli hale gelebilirler. Olgumuzda da
baslangicta agri yoktu ancak kitle belirgin hale geldiginde
agri ortaya cikmistl. Dupuytren hastaliginda gérdldigu gibi
cevredeki 6nemli anatomik yapilarda retraksiyon gorilmesi
nadirdir. Bunun nedeni plantar fasyanin distal falankslara kadar
uzaniminin olmamasidir (2). Ayiric tanisinda 6zellikle plantar
fasiit ve plantar fasyanin kronik riptdri ile birlikte ganglion
kisti, inkllzyon kisti, sinir kilifi timorleri ve sarkomlar da akla
gelmelidir (3). Hastaligin tedavisinde konservatif yaklasimlar
basarilidir. Bunlar sok absorban ayakkabi modifikasyonu, non-
steroid antienflamatuvar ilaclar, intralezyoner enjeksiyonlar,
fizik tedavi modaliteleri (analjezik akimlar) seklindedir. Cerrahi
olarak lokal eksizyon ilk secenektir. Ancak bazi olgularda genis
cerrahi rezeksiyona ragmen reklrrens tesbit edilmistir. Bu
nedenle tedavide cerrahi rezeksiyona ek olarak kemoterapi
(methotrexate) ve radyoterapi de O&nerilmistir (4). Sonug
olarak bu olguyu sunma amacimiz klinik pratigimizde ayak
tabani agrilarinin ayiric tanisinda farkindalik olusturmaktir.
Olgumuzun her iki ayak tabaninda lezyon gorilmesi ve
eslik eden sistemik hastaliginin olmamasi sunmamiza neden
olmustur.

Anahtar kelimeler: Plantar fibromatozis, bilateral, eksizyon
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A Case of Cervical Lipoma-related Radiculopathy

Radikdlopatiye Neden Olan Servikal Lipom

® Mustafa Resorlu, ® Ozan Karatag, ® Canan Akgiin Toprak

Canakkale Onsekiz Mart University Faculty of Medicine, Department of Radiology, Canakkale, Turkey

Dear Editor,

A 52 year-old female patient presented to our hospital with
numbness and loss of strength in left arm. She mentioned no
chronic diseases and that her complaints had continued for
3 to 4 years. Routine hemogram examination, blood glucose
level and other routine biochemical parameters were normal.
The Doppler ultrasonography applied to eliminate vascular
pathologies did not reveal any arterial or venous pathology. An
extraforaminal mass lesion at C3-4 level on the left side was

found in the magnetic resonance imaging (MRI) carried out
for the prediagnosis of cervical disc hernia. The lesion depicted
hyperintense character on T1 and T2 weighted sequences and
loss of signal on fat-suppressed sequence. In addition, there
was muscle atrophy and nerve root pressure at extraforaminal
level (Figure 1).

Lipomas are mesenchymal neoplasms with benign nature
originating from mature fat cells. They are rare in cervical region
and may cause cosmetic issues if localized superficially, while

Figure 1. Sagittal T1 (a) and T2 (b) weighted images showing hyperintense lipoma. Hypointensity in the lipoma on a fat-suppressed

axial image (d) and compression in the nerve root (c, d black arrow)
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Cervical lipoma

deep-seated lipomas may cause pressure on adjacent organ (1).
There are various subtypes of lipoma such as simple lipoma,
fibrolipoma, atypical lipoma, myxoid lipoma, infiltrating lipoma,
angiolipoma and myelolipoma (2). Those with Intermuscular and
intramuscular localizations are also known as infiltrating lipomas.
Intramuscular infiltrative lipomas originate from adipose tissue
adjacent to muscle fibrils and might depict peripherial tissue
invasion (1,2). The clear margin character which is typical for
benign tumors may not be observed in these tumors. They
seldom remain in muscle tissue and may infiltrate into fascia and
tendons. Infiltrative lipomas commonly observed in extremities
and the abdominal wall muscles are quite rare in the paraspinal
muscles. Although its etiology is not well known, however there
are a number of suspicious factors. The main ones are trauma,
chronic irritation, obesity, genetic and endocrine issues (2).
Patients often complain about cosmetic issues or symptoms
arising from pressure on adjacent anatomic structures.
Asymptomatic cases are diagnosed incidentally via radiological
imaging applied for various reasons. Palpable lesions having
large sizes have soft consistency and characteristics of slow-
growing mass. No change is anticipated in the soft tissue
adjacent to the lesion. Physical examination is limited in
non-palpable lesions due to deep-seated localization, and
radiological imaging is preferred for diagnosis (3).

The plain radiography finding is radiolucent soft tissue mass
in homogeneous fat opacity. Opaque lines of muscle fibers
might be seen inside the tumor area. Ultrasonography has
similar characteristics with that of superficial lipomas, and is
hyperechogenic compared to the muscle tissue. However,
it is difficult to detect deep-seated lesions. Despite that the
vascularization is not the anticipated finding; some cases may
display minimal vascularization (2). Attenuation in computed
tomography (CT) similar to fat tissue and negative hounsfield
unit value are helpful in diagnosis.

Soft tissue density streaks those can be observed better with
MRI compared to CT are present in the lesion. It is quite helpful

in the diagnosis that the fat tissue has high signal characteristics
on T1 and T2 weighted images and hypointens signal on fat-
suppressed sequence. Furthermore, interdigitations created by
muscle fibers, those are isointense with the muscle tissue, can
be detected via MRI (2,3).
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