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SDU SAGLIK BiLIMLERI DERGISI YAZIM
KURALLARI

1. GENEL BILGILER

SDU Saghk Bilimleri Dergisi, SDU Saghk Bilimleri
Enstitiisi’nlin yaym organidir. Hakemli bilim yazilarinin
yayinlandigi hakem-denetimli bir dergidir. Yilda 4 say1
halinde yayinlanir. SDU Saglik Bilimleri Dergisi sagligin her
daliile ilgili retrospektif, prospektif veya deneysel ¢aligmalari,
olgu bildirimlerini, derlemeleri, editore mektuplari, orijinal
goriintiileri, kongre, kurs, seminer, haber ve duyurulari,
arastirmalarin  6zetlerini ve gilincel saglik giindemindeki
konular1 yayinlar. Yayincilar, reklami verilen ticari {irinlerin
aciklamalari konusunda higbir garanti vermemekte ve konuyla
ilgili sorumluluk kabul etmemektedir. Uluslararasi standartlar
g6z Oniine alindiginda bir makalenin hazirlanmasi sirasinda
uyulmasi gereken ilkeler ve degerlendirilen makalelerde bu
kurallara uygunlugun kontrol edilmesi, bilimsel yaymcilik
standartlarimizin yiikseltilmesi agisindan 6nem tasimaktadir.

Dergimize gonderilen makalelerin formatinda birlik saglamak
amacityla asagidaki rehber olusturulmustur.

Liitfen gondereceginiz makaleleri bu kurallara uygun
olarak gonderiniz. Bu amagla hazirlanan “On Kontrol
Onay Formu”nun, sorumlu yazar tarafindan eksiksiz olarak
doldurularak ve 1slak imza ile imzalanarak makale génderim
asamasinda diger formlarla (Miiracaat ve Yayin Haklar1 Devir
Formu, Yazar Katki Formu) birlikte sisteme yiiklenmesi
gerekmektedir. “Intihal Raporu”nun oranimi gosteren rapor
sayfasi, sorumlu yazar tarafindan islak imza ile imzalanarak
sisteme yiliklenmelidir.

Makalenin gonderiminde sisteme yiiklenmesi ZORUNLU
formlar:

A. Gonderi Dosyalari*;

*QGonderi dosyalarinin tamami, okunakli sekilde taranarak
PDF formatinda sisteme yiiklenmelidir.

1) Miiracaat ve Yayin Haklar1 Devir Formu

2) Yazar Katki Formu

3) On Kontrol Onay Formu

4) Intihal Raporu

B. Makale Dosyalar1**;

**Makale dosyalarimin tamami, uygun dosya ismi ve icerikte
WORD formatinda sisteme yiiklenmelidir.

1) Baslik sayfas1 dosyas1 (Tiirkce ve Ingilizce makale bashg,
uygun Ozellikte kisa baglik, yazar isim ve kurum bilgileri,
sorumlu yazar iletisim (posta adresi, telefon numarasi,
varsa fax numarasi, e-posta adresi) bilgileri, varsa tesekkiir,
destekleyen  kisi-kurum-kurulug  bilgileri, g¢aligmanin
¢iktilarmin daha once bilimsel platformlarda yer alip yer
almadigr).

2) Ana metin dosyasi (Tiirkge ve Ingilizce makale bashg,
Ozet, anahtar kelimeler, abstract, key words, ana metin,
kaynaklar, varsa sekil yazilart).

3) Tablolar dosyas1 (Her bir tablo ayr1 sayfada olacak sekilde
bu dosya iginde yer almalidir. Tablolar Arabik rakamla (1,
2, 3...) numaralandirilmali, st yazis1 ve varsa dipnotlari ile
birlikte sisteme yiiklenmelidir.

v

4) Sekiller (Fotograf, grafik ve semalarin timii sekil olarak
kabul edildiginden orijinal boyutunda, 300 dpi ¢6ziiniirliikte
ve JPEG formatinda sisteme ayri ayri yiiklenmelidir. Sekil
numaralar1 Arabik rakamla (1, 2, 3...) metin igerisinde
belirtilmelidir. Sekil yazilari ana metin dosyasi igerisinde
kaynaklardan hemen sonra, sekil numaralari ile birlikte yer
almalidir.

Makalenin hazirlig:
kurallar:

1. Derginin yayin dili Tiirkge ve ingilizce’dir.

2. Dergimize yayinlanmak i¢in gonderilen ¢alismalarin baska
herhangi bir dergide yayinlanmamis, yayina kabul edilmemis
ya da yaymlanmak Tizere degerlendirme asamasinda
olmamasi1 gerekir. Yazar(lar), dergiye gonderdikleri yazilar
degerlendirme siireci tamamlanmadan baska bir dergiye
gondermeyeceklerini kabul ve taahhiit eder(ler).

3. SDU Saglik Bilimleri Dergisi, On Kontrol Onay Formu’na
uygun olarak yiiklenmeyen makaleleri reddetme hakkina
sahiptir.

4. Degerlendirilmek iizere dergimize gonderilen arastirma
sonuglarmin bir kismi daha o6nce bilimsel platformlarda
yaymlanmig / sunulmus ise, bu bilimsel platformun adi,
arastirmanin yayinladigi / sunuldugu yaymin bilgisi (dergi
vs.), yayinlanan / sunulan tarih ve varsa yer (sehir / iilke)
bilgisi baslik sayfasinda mutlaka belirtilmelidir.

5. Makalenin sorumlu yazar(lar);, yaymlanmak {zere
dergimize gonderilen ¢aligmalarinda, alint1 yazi, tablo, resim
vs. mevcut ise, yaym hakki sahibi ve yazarlarindan yazili izin
almak ve bunu makalede belirtmelidir. Bu konudaki hukuki
sorumluluk yazar(lar)a aittir.

6. Makalelerin formati ‘Uniform Requirements for
Manuscripts Submitted to Biomedical Journals: Writing and
Editing for Biomedical Publication (http://www.icmje.org/)
kurallarina gore diizenlenmelidir.

7. Makalenin sorumlu tiim yazarlari; bilimsel katk:
ve sorumluluklarini, c¢ikar c¢atigmasi olmadigini, varsa
arastirmalara yapilan kismi de olsa nakdi ya da ayni
yardimlarin hangi kurum, kurulus ve ilag-gere¢ firmalarinca
yapildigimi tesekkiir kisminda bildirmelidir.

8. Tiirk¢e makalelerde Tiirk Dil Kurumu’nun giincel Tiirk¢e
SozIligh veya http://www.tdk.org.tr adresi ayrica Tiirk tibbi
derneklerinin kendi branslarina ait terimler sozligi esas
alinmalidir.

9. Bilimsel ve etik sorumluluk tamamen yazar(lar)a aittir.

10. Dergide yayimlanan yazilar igin herhangi bir iicret
6denmez.

sirasinda uyulmast gereken temel

2. BILIMSEL SORUMLULUK

Gonderilen makalede tiim yazarlarin akademik-bilimsel
olarak dogrudan katkis1 olmalidir. Dergi ile iletisim gorevini
yapan sorumlu yazar, tiim yazarlar adina yazinin son halinin
sorumlulugunu tasir.

3. ETiK SORUMLULUK

“Insan” 6gesinin i¢inde bulundugu tiim calismalarda Helsinki
Deklerasyonu Prensipleri’ne uygunluk ilkesi aranmalidir. Bu
tip ¢alismalarin varliginda yazarlardan, bu prensiplere uygun



olarak caligmay1 yaptiklarmni, kurumlarinin etik kurullarindan
ve c¢alismaya katilmis insanlardan “Bilgilendirilmis Olur”
(Informed Consent) aldiklarini kurum, tarih ve numarasi ile
birlikte “Materyal-Metot” boliimiinde beyan etmelidirler.

Caligmada “Hayvan” 0Ogesi kullanilmig ise yazarlardan,
akalenin Guide for the Care and Use of Laboratory Animals
prensipleri dogrultusunda c¢aligsmalarinda hayvan haklarini
koruduklarm1 ve kurumlarinin etik kurullarindan onay
aldiklarin1 kurum, tarih ve numarasi ile birlikte “Materyal-
Metot” boliimiinde beyan etmelidirler.

Olgu sunumlarinda hastanin kimliginin ortaya ¢ikmasina
bakilmaksizin hastalardan “Bilgilendirilmis Olur” (Informed
Consent) alinmalidir.

Eger makalede direkt-indirekt ticari baglanti veya caligma
i¢cin maddi destek veren kurum mevcut ise yazarlar; kullanilan
ticari {irlin, ilag, firma vb ile ticari hi¢bir iliskisinin olmadigini
ve / veya varsa nasil bir iliskisinin oldugunu (danisman, diger
anlagmalar), baslik sayfast dosyasinda belirtmelidirler.

4. YAYIN HAKKININ DEVRIi

Yazarlar, yayin telif hakkin1 SDU Saglik Bilimleri Dergisi’ne
devretmelidirler. Yaymlanmak tizere kabul edilen yazilarin her
tiirlii yayin hakki, 1976 Copyright Act’e gore yayinct kuruma
aittir. Bu devir, yazinin yayina kabulii ile baglayici hale gelir.
Yazilarin igerigi tiimilyle yazarlarin sorumlulugundadir.
Yazar(lar) makale icerigini ithenticate intihal programi ile
taramak ve ilgili raporu gonderi dosyalar! arasinda sisteme
yiiklemekle yiikiimliidiir. Bu kapsamda, makalede yazar
kurum isimleri ve adres bilgileri, tesekkiir kismi (varsa) ve
kaynaklar hari¢ olmak iizere tlimiiniin benzerlik oran1 %25’in
altinda olmalidir. Ayrica makalede 10 kelimeden daha fazla
Ortiisme iceren metin kismi1 yer almamalidir.

Makale yazarlarina, yazilari karsiliginda herhangi bir ticret
O6denmez. Yayinlanan materyal, kismen veya tamamen
Saglik Bilimleri Dergisi’nin yazili izni olmadik¢a bir
baska yerde kullanilamaz. Yazilardaki diisiince ve Oneriler
timiiyle azarlarin sorumlulugundadir. Yazarlar ekte sunulan
“Yaym Haklar1 Devir Formu”nu doldurup, on-line olarak,
http://dergipark.gov.tr/sdusbed adresine makale ile birlikte
gondermelidirler. (YAYIN HAKLARI DEVIR FORMU
YAZINIZIN GONDERIM ASAMASINDA ZORUNLU
FORMLAR SEKMESINDE BULUNMAKTA OLUP
DOSYANIN BILGISAYARINIZA KAYDI MUMKUNDUR.
DOLDURULMUS FORM YINE AYNI BOLUMDEN GERI
YUKLENECEKTIR.)

5. YAZIM KURALLARI

Yazar(lar), makalelerini SDU Saglik Bilimleri Dergisi’ne
gonderirken Tiirkce imla kurallarma (ingilizce makalelerde
Ingilizce gramer kurallarina) ve derginin yazim kurallarina
uymakla yiikiimliidiir. SDU Saglik Bilimleri Dergisi, yazim
kurallarina uymayan makaleleri reddetme hakkina sahiptir.

Yazilar Microsoft Word® belgesi olarak hazirlanmalidir.
“Times New Roman” yazi stilinde 12 punto biiytikliiglinde,
siyah renkte, 1,5 satir araliginda, iki yana yasli, paragraf
girintisi birakilmayacak sekilde hazirlanmalidir. Makalenin

ana metninde tiim sayfalar 1’den baslayarak sag alt kdseden
numaralandirilmalidir.

Makale Tiirk¢e imla ve noktalama kurallarina uygun sekilde
yazilmalidir. Ornegin;

- Noktalama isaretlerinden sonra tek bosluk birakilmalidir;

- % isareti ile say1 arasinda bosluk olmamalidir;

- Ondalik sayilar i¢in ,02 yerine 0,02 yazimi kullanilmalidur.
- Say1 ve % isareti arasinda, g / L yazilisinda, =, +, <
isaretlerinden 6nce / sonra bogluk olmamalidir...

Anatomik terimler Latincede yazildigi gibi kullanilmalidir.
Ingilizce veya baska bir yabanci dildeki sekli ile yazilan
terimler tirnak iginde belirtilmelidir. Tiirkge karsiligi olan
yabanci sozciiklerin kullanimindan kagmilmalidir. Ilaglarin
jenerik ya da kimyasal isimleri kullanilmalidir.

Kisaltmalar kelimenin ilk gectigi yerde parantez icinde
verilmeli ve tim metin boyunca o kisaltma kullanilmalidir.
Uluslararast  kullanilan  kisaltmalar  i¢cin ~ “Bilimsel
Yazim Kurallar1” (Scientific style and format: the CBE
manual for authors, editors, and publishers, https:/www.
scientificstyleandformat.org/Home.html) kaynagina
basvurulabilir.

5.1. Bashk sayfasi dosyasi

Baslik sayfasi dosyast makaleden ayri olarak hazirlanmali
sisteme ayrica baglik sayfasi oldugu belirtilerek yiiklenmelidir.
Koérhakemlik uygulamasi nedeniyle ana metin iginde kurum ve
kurulus isimlerine ya da yazarlarin kimligini ya da ¢alistiklar1
kurumlar1 ortaya c¢ikaracak bilgilere yer verilmemektedir.
Bu sebepten ana metinde verilemeyen bu tiir bilgiler baslk
sayfasinda yer alir.

Baslik sayfasinda bulunmasi gereken kisimlar;

5.1.1. Yazimin bashg

Baslik sayfasinda, yazinin Tiirkce ve Ingilizce bashgi her
kelimenin ilk harfleri biiylik olacak sekilde (baglaglar harig)
yazilmalidir. Baslikta kisaltma kullanilmamalidir (Kabul
edilmis standart kullanimlar haric).

5.1.2. Kisa bashk

Baslik sayfasinda, 40 karakteri (her harf ve bosluk bir karakter
sayilir) gegmeyecek sekilde makalenin ana dilinde kisa baglik
yazilmalidir.

5.1.3. Yazarlar

Yazida sadece calismaya dogrudan katkisi bulunan yazarlar
yer almalidir.

Yazarlarin ad ve soyadlari, baglt olduklar1 kurum ile birlikte,
yer aldigi il de belirtilerek yazilmalidir.

Iletisim kurulacak sorumlu yazarm iletisim bilgileri
yazilmalidir (yazarin adi, soyadi, agik adresi, is ve / veya cep
telefon numarasi, e-posta adresi).

5.1.4. Calismanin yapildig1 yer

Ana metinde kor hakemlik igin gerekli olan ¢aligmalarin
yapildig1 yer, klinik, anabilim / bilim dali, enstitii ve / veya
kurulusun adi XXX seklinde yazilarak sakli tutulmalidir. Bu
ifadeler baslik sayfasinda acik olarak verilmelidir. YAYIN

SIRASINDA XXX seklindeki ifadeler degistirilecektir.



5.1.5. Calismanin desteklenmesi

Calismay1 destekleyen fon ve kuruluslar baslik sayfasinda
belirtilmelidir. Calismanin herhangi bir kongrede sunulmast
planlaniyor ya da daha dnce poster ya da s6zIli sunu seklinde
sunulduysa kongrenin adi, zamani (giin / ay / yil) ve yeri
belirtilerek yazilmalidir.

5.1.6. Tesekkiir

Yazar(lar) gerekli gordiiklerinde yaziya katkilar1 yazarlik
diizeyinde olmayan kurum ya da kisilere tesekkiir yazabilirler.
Burada, tesekkiir edilen kurum / kisilerin katkilar1 (parasal
ya da ara¢ gere¢ destegi, teknik yardim gibi) agiklikla
belirtilmelidir (6rnegin; ‘bilimsel danismanlik’, ‘taslakta
diizeltme’, ‘veri toplama’, ‘klinik arastirmaya katilma’ gibi).

5.2. Ana metin dosyasi
Yazinin ana metni sirasiyla; Tiirkge ve Ingilizce Makale
Basligi, Ozet, Anahtar kelimeler, Abstract, Key words, Giris,
Materyal-Metot, Bulgular, Tartisma, Sonug, Kaynaklar alt
bagliklar1 halinde ve takibinde varsa sekil yazilarini igerecek
sekilde diizenlenmelidir.

5.2.1. Ozetler; Yazimin Tiirkge ve Ingilizce bashigi her
kelimenin ilk harfleri biiyiik olacak sekilde (baglaglar haric)
yazilmalidir.

Yazinin bashigi ile birlikte Tiirkce ve ingilizce olmak {izere iki
dilde yazilir. Yazinin baslig1 ve metin igindeki diger basliklar
her kelimenin ilk harfleri biiylik olacak sekilde (baglaglar
hari¢) yazilmalidir. Baslikta kisaltma kullanilmamalidir
(Kabul edilmis standart kullanimlar haric). Tiirk¢e ve Ingilizce
Ozetler ayr sayfalarda yazilmali ve Ozetlerin sonunda her
iki dilden en az 2, en ¢ok 5 anahtar sozciikler yer almalidir.
Kelimeler birbirlerinden virgiil (,) ile ayrilmalidir.

5.2.2. Giris bolimiinde yazinin dayandigi temel bilgilere ve
gerekcelere kisaca deginilmeli, son paragrafinda amag¢ agik
bir anlatimla yer almalidir.

5.2.3. Materyal-metot boliimii gerekirse arastirma / hasta /
denck grubu, araglar, uygulama ve istatistik degerlendirme
gibi alt basliklara gore diizenlenmelidir. Bu bolim ¢aligmada
yer almayan birisinin de rahatlikla anlayabilecegi agiklikta
yazilmalidir.

5.2.4. Bulgular bdlimiinde ana bulgular istatistiksel verilerle
desteklenmis olarak eksiksiz verilmeli ve bu bulgular uygun
tablo, grafik ve sekillerle gorsel olarak da desteklenmelidir.

5.2.5. Tartisma boliimiinde ¢alismanin bulgulari, yurt ici ve
yurt dis1 ilgili ¢aligmalarin sonuglar1 baglaminda tartigilmals;
genel bir gozden gecirmeyi degil, 0Ozgiin bulgularin
tartigilmasini igermelidir.

5.2.6. Sonuclar ¢alismanin bulgular tartigmalar 1s18inda bir
sonuca baglanarak 6zet sekilde sunulmalidir.

5.2.7. Kaynaklar

Dergilerin atif sayilarinin saglikli olarak tespit edilebilmesi,
kaynaklarin diizgiin yazilmastyla dogrudan iliskilidir. Kaynak
yazilimmin diizglin olabilmesi i¢in, makaleye ulasilabilirligi
saglayacak bilgiler tam ve dogru olarak yer almalidir. Her
derginin, kaynak yazim kurallar1 i¢in uluslararas1 diizeyde
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bir standart olusturarak, makalelerinde bu standartlari
uygulamasi bu agidan 6nemlidir. Kaynaklarin kullanilmasinda
secici olunmall ve ¢aligmaya katki saglayan kaynaklara yer
verilmelidir. SDU Saghk Bilimleri Dergisi’nde yayinlanmus
makaleye (varsa) atif yapilmalidir.

Kaynaklar metin iginde gosterilirken su kurallara uyulmalidir:

1. Kaynaklarin ve yaziliglarinin dogrulugundan yazarlar
sorumludurlar.

2. Yazida kullanilan referanslarin kolay yonetimi igin
EndNote® ya da benzeri bir program kullanilabilir.
Kaynaklarin metin ig¢indeki gosteriminde ‘Vancouver Stili’
kullaniimalidir.

3. Kaynaklar makalede yer alis sirasina gore yazilmali ve
metinde ciimle sonunda parantez “( )” isaretiyle noktalama
isaretlerinden hemen o6nce belirtilmelidir.  Orm:
gosterilmistir (5).

4. Eger birden fazla kaynaga yer veriliyorsa, kaynaklar
birbirinden aralarinda bir bosluk olacak sekilde virgiil
kullanilarak ayrilmahdir. ikiden fazla pes pese gelen kaynak
var ise ilk ve son olanlari, aralarma “-” isareti konarak
verilmelidir. Orn: ...oldugu gosterilmistir (1, 2, 7-9).

5. Metin icerisinde kaynak sahibi yazarin adina yer verilecekse
gosterim iki sekilde olabilir;

a) Kaynagin cliimle i¢erisinde dogrudan yer aldig1 durumlarda;
en fazla iki yazardan olusuyorsa, yazarlarin soyadlar1 arasina
“ve” koyularak ve akabinde “(')” i¢erisinde referans numarasi
yazilarak kullanilmali, daha sonra ciimle tamamlanmalidir.
Orn: Oztiirk ve Eryilmaz (5)...

b) Kaynagin climle igerisinde dogrudan yer aldig1 durumlarda;
iic veya daha fazla yazardan olusuyorsa, ilk yazarin soyadina
“ve ark.” eklenerek (yabanci yayin ise “et al.”) ve akabinde
“()” igerisinde referans numarasi yazilarak kullanilmali, daha
sonra ciimle tamamlanmalidir. Orn: Oztiirk ve ark. (5)...

6. Kaynaklar boliimiinde yazarlarin tam soyadlar1 ve adlarinin
ilk harfleri yazilmalidir. Adm ilk harfi biiyiik olacak sekilde
yazildiktan sonra nokta kullanilarak kaynak yazimina devam
edilmelidir. Orn: 1. Oztiirk H, Eryilmaz N. Likopenin prostat
kanseri tizerindeki. ..

7. Kaynaklar 1,5 satir aralikli olarak ayr1 bir sayfaya yazilmali
ve metin i¢inde yer alis sirasina gore numaralandirilmalidir.
8. Dergi kaynaklarinda yil, cilt, baslangic ve bitis sayfalari
verilirken kitap kaynaklarinda ise sadece yil, baslangic ve
bitis sayfalar1 belirtilmelidir. Dergi adlart Index Medicus’ta
kullanildig: sekilde kisaltilmalidir.

9. Kongre bildirileri, kisisel deneyimler, basilmamis yayinlar,
tezler ve internet adresleri kaynak olarak gosterilmemelidir.
DOI tek kabul edilebilir on-line referans olmalidir.

10. Kaynake¢a tanimlamalart ve ornekleri asagidaki gibidir;
MAKALE; Yazar(lar)in soyad: ve adlarinin bas harfleri
(nokta). Makalenin adi (ilk harf diginda biitiinii kiigiik
harflerle) (nokta). Derginin kisaltma ile belirtilen adi
(bosluk), yaymlandigi yil (noktali virgiil), (bosluk) cilt (iki
nokta iist iiste), (bosluk) baslangi¢ ve bitis sayfalar1 (arada tire
olacak sekilde) (bitis sayfasinin binler, yiizler ve / veya onlar
basamagi baslangi¢ sayfasininki ile ayni ise, yalnizca birler ve
/ veya onlar basamag belirtilerek) (nokta).



I. Kaynak basili bir dergi yaymi ise;

Rose ME, Huerbin MB. Regulation of interstitial excitatory
amino acid concentrations after cortical contusion injury.
Brain Res 2002; 935(1-2): 40-6.

KITAP; Yazar(lar)in soyad ve adlarinin bas harfleri (nokta).
Kitabin adi (ilk harf diginda biitiinii kiigiik harflerle) (nokta)
(bosluk), (varsa) kacinci baski oldugu (nokta) (bosluk),
(varsa) cilt sayis1 (nokta) (bosluk), yaymlandig: sehir (virgiil)
(bosluk), yayinevi (virgiil) (bosluk), yaymnlandig1 y1l (noktalt
virgiil) (bosluk), baslangi¢ ve bitis sayfalar1 (arada tire
olacak sekilde) (bitis sayfasinin binler, yiizler ve/veya onlar
basamag1 baslangi¢ sayfasiminki ile ayni ise, yalnizca birler
ve/veya onlar basamagi belirtilerek) (nokta).

I. Yazar ve editoriin ayn1 oldugu kitaplar i¢in 6rnek:

Murray PR, Rosenthal KS. editors. Medical Microbiology.
4th ed. Vol 2. Isparta, SDU, 2002; 122-52.

I1. Kitabin bir boliimii i¢in 6rnek:

Meltzer PS, Kallioniemi A, et al. Chromosome alterations in
human solid tumors. In: Vogelstein B, Kinzler KW, editors.
The genetic basis of human cancer. 2th ed. Vol 4. Isparta,
SDU, 2016; 93-113.

II1. Ansiklopedi veya sozliik i¢in 6rnek:

Ansiklopedi veya sozliik ismi (nokta) (bosluk), kacinct bask1
oldugu (nokta) (bosluk), sehir (virgiil) (bosluk), basimevi
(virgiil) (bosluk), yil (noktali virgiil) (bosluk), bdlim (iki
nokta iist iiste) (bosluk), sayfa numaralar1 (nokta).

Dorland’s illustrated medical dictionary. 29th ed. Philadelphia,
W.B. Saunders, 2000; 675.

IV. Tez kitab1 i¢in 6rnek:

Yazarin soyadi ve isminin bas harfi (nokta) (bosluk), tez ismi
[tez tiirli] (nokta) (bosluk), sehir (virgiil) (bosluk) iiniversite
veya kurum ismi (virgiil) (bosluk), yil (noktali virgil)
(bosluk), sayfa (nokta).

Borkowski MM. Infant sleep and feeding: a telephone survey
of Hispanic Americans [Doktora Tezi]. Isparta, Siileyman
Demirel Universitesi, 2002; 42-45.

KONFERANS / KONGRE / SEMPOZYUM BIiLDIRiSi;
Dergiye gonderilen makalelerde sadece kongre kitapciginda
yayinlanan s6zel ya da poster bildirileri kaynak gosterilebilir.
Yazar(lar)in soyadi ve adlarinin bas harfleri (nokta) (bosluk),
bildiri ismi (nokta) (bosluk), editor(ler)iin soyadi ve adlarinin
bas harfleri (virgtil) (bosluk), editdr(ler) (nokta) (bosluk),
konferans / kongre / sempozyum ismi (noktali virgiil) (bosluk),
yil (noktali virgiil) (bosluk), sehir (nokta) (bosluk), yayn
yeri (iki nokta iist tiste) (bosluk), yaymnevi (noktali virgtl)
(bosluk), y1l (nokta) (bosluk), sayfa numaralar1 (nokta).

I. Bir kitapta yaymlanmis konferans / kongre / sempozyum
bildirisi i¢in 6rnek:

Khalifa ME, Elmessiry HM, ElBahnasy KM, Ramadan
HMM. Medical image registration using mutual information
similarity measure. In: Lim CT, Goh JCH, editors.
Icbme2008: Proceedings of the 13th International Conference
on Biomedical Engineering; 2008 Dec 3-6; Singapore.
Dordrecht: Springer; 2009. 151-5.

I1. Bir kitapta yaymlanmamis konferans / kongre / sempozyum
bildirisi i¢in 6rnek:

Waterkeyn J, Matimati R, Muringanzia A. ZOD for all:

Vil

scaling up the community health club model to meet the
MDGs for sanitation in rural and urban areas: case studies
from Zimbabwe and Uganda. International Water Association
Development Congress; 2009 Nov 15-9; Mexico.

INTERNET SAYFASI; Yazarin soyad: ve isminin bas harfi
(varsa) (nokta) (bosluk), web sitesinin ismi [Internet] (nokta)
(bosluk), [Erisim tarihi] (nokta) (bosluk). Erisim adresi
(URL) (nokta).

Cancer-Pain.org [Internet]. [2002.08.09]. http://www.cancer-
pain.org/.

5.3. Tablolar dosyasi

Her tablo bir sayfada yer alacak sekilde, tablolar tek ve ayr1
bir word dosyasi igerisinde sisteme yiiklenmelidir. Tablo
numarast ve bagligl, tablonun hemen st kisminda yer
almalidir (her tablo i¢in ayr1 ayr1 yazilmalidir). Tablo ismi ilk
kelimenin ilk harfi biiyiik olacak sekilde climle formatinda
yazilmalidir.

Ornek: Tablo 1. Kruskal-Wallis ve Bonferroni
istatistiksel analiz sonuglar1

t-test

Tiim tablolar Word programinda kullanilan tablo sistemine
uygun formatta hazirlanmalidir. Hazirlanan tablo igerisinde
gereksiz enter, tab kullanimi yapilmamasina 6zellikle dikkat
edilmelidir.

Tabloda kullanilan kisaltmalarin agiklamalari tablo altt dip
not olarak yazilmalidir.

Tabloda ondalik say1 kullaniminda Tirk¢e metinde virgiil,
Ingilizce metinde nokta kullanilmalidir. Kullanilan % isareti
ile say1 arasina bosluk birakilmamali; Tirkce’de % isareti
kullaniminda sayidan 6nce, Ingilizce’de % kullaniminda
sayidan sonra yer almasina dikkat edilmelidir.

Daha oOnceden herhangi bir yerde basilmis bir tablo
kullanilmis ise, yazili izin alinmali ve bu izin agiklama
kisminda belirtilmelidir.

5.4. Sekiller

Sekiller, fotograf, grafik ve semalarmn tiimi sekil olarak
kabul edildiginden orijinal boyutunda, 300 dpi ¢o6ziiniirliikte
(gorseller renk ve ayrintilar1 goriilecek sekilde kontrast ve
netlige sahip olmalidir) ve JPEG formatinda sisteme ayri
ayrt yiklenmelidir. Sekil numaralari Arabik rakamla (1,
2, 3...) metin igerisinde belirtilmelidir. Sekil yazilar1 ana
metin dosyasi igerisinde kaynaklardan hemen sonra, sekil
numaralari ile birlikte yer almalidir.

6. YAZI TURLERI ve OZELLIKLERI

Dergilere yayinlanmak iizere gonderilecek yazi ¢esitleri
asagidaki kategorilerde olmali ve belirtilen 6zelliklerde
hazirlanmalidir.

6.1. Orijinal Arastirma
Orijinal arastirma ve inceleme yazilari; prospektif, retrospektif
ve her tiirlii deneysel ¢alismalardir.

Ozet / Abstract; Tiirkce ve Ingilizce her bir 6zet 150-350
sozciik olacak sekilde diizenlenmelidir. Amag / Objective,



Materyal- metot / Material-Method, Bulgular / Results, Sonug
/ Conclusion, Anahtar Kelimeler / Key Words bdlimlerinden
olusmalidir.

Ana metin; girig, materyal- metot, bulgular, tartisma, sonug,
kaynaklar bolimlerini icermelidir. 1,5 satir aralikli, her
yandan 2,5 c¢m bosluk birakilmis, 12 punto “Times New
Roman” karakteri kullanilarak word dokiimani olarak sisteme
yiiklenmelidir.

6.2. Derleme

Derleme yazilari, dogrudan veya davet edilen yazarlar
tarafindan hazirlanmalidir.  Tibbi &zellik gosteren her
tirlic konu i¢in son tip literatiiriinii de igine alacak sekilde
hazirlanabilir. Yazarm o konu ile ilgili basilmis yaymlarinin
olmasi 6zellikle tercih nedeni olmalidir.

Ozet / Abstract; Tiirkce ve Ingilizce her bir 6zet 200-250
sozciik olacak sekilde diizenlenmelidir. Amag / Objective,
Sonu¢ / Conclusion, Anahtar Kelimeler / Key Words
bolimlerinden olusmalidir.

Ana metin; girig, sonug, kaynaklar boliimlerini icermelidir.
1,5 satir aralikli, her yandan 2,5 cm bosluk birakilmis, 12
punto “Times New Roman” karakteri kullanilarak yazilmis
word dokiimani olarak sisteme yiiklenmelidir.

6.3. Olgu Sunumu

Olgu sunumlari, klinik degerlendirmeleri ve bilimsel dnem
tagtyan, bir ya da birden ¢ok olgunun 6zelliklerini sunan ve
tartisan yazilardir. Nadir goriilen, tant ve tedavide farklilik
gosteren makalelerdir. Yeterli sayida fotografla ve semayla
desteklenmis olmalidir.

Ozet / Abstract; Tiirkge ve Ingilizce her bir dzet 100-150
sozciik olacak sekilde diizenlenmelidir. Amag / Objective,
Olgu / Case, Sonug / Conclusion, Anahtar Kelimeler / Key
Words boliimlerinden olusmalidir.

Ana metin; giris, olgu sunumu, tartisma, sonug, kaynaklar
bolimlerini icermelidir. 1,5 satir aralikli, her yandan 2,5 cm
bosluk birakilmis, 12 punto “Times New Roman” karakteri
kullanilarak word dokiimani olarak sisteme yiiklenmelidir.

6.4. Editore Mektup

Son bir yil i¢inde dergide yayimlanan makaleler ile ilgili
okuyucularin degisik goriis, tecriilbe ve sorularimni igeren
yazilardir. Sayr ve tarih verilerek hangi makaleye ithaf
olundugu belirtilmeli. Miimkiin oldugunca elestirilen yazinin
yazar(lar)inca verilen yanitlar, ile birlikte yaynlanir.

1,5 satir aralikli, her yandan 2,5 cm bosluk birakilmis, 12 punto
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“Times New Roman” karakteri kullanilarak word dokiimani
olarak sisteme yiiklenmelidir. En fazla 500 sozciikten olusan
yazilardir. Baglik ve 6zet boliimleri yoktur.

On-line Yazisma Adresi:

Yazismalar ve makale gonderimleri http://dergipark.gov.tr/
sdusbed adresinden on-line olarak yapilmaktadir. Gonderilen
hermakale igin yazinin alindigi e-posta yoluile teyit edilecektir.
Sorumlu yazar, “Miiracaat ve Yayin Haklar1 Devir Formu”nu
doldurup, ¢alisma ile birlikte dergiye géndermelidirler.

Yayin Hakkinin Devri:

Yazarlar, yaym telif hakkin1 Saglik Bilimleri Dergisi’ne
devretmelidirler. 1976 Copyright Act’e gore, yayinlanmak
tizere kabul edilen yazilarin her tiirli yayin hakki yayinci
kuruma aittir. Bu devir, yazinin yayina kabulii ile baglayici hale
gelir. Yazilarin igerigi tlimiiyle yazarlarin sorumlulugundadir.
Makale yazarlarina, yazilart karsiliginda herhangi bir {icret
6denmez. Basilan materyalin hicbir kismi Saglik Bilimleri
Dergisi’nin yazili izni olmadikga bir baska yerde kullanilamaz.
Yazarlar ekte sunulan “Miiracaat ve Yayin Haklari Devir
Formu”nu doldurup, on-line olarak, http://dergipark.gov.tr/
sdusbed adresine makale ile birlikte gondermelidirler.

7. DEGERLENDIRME

Dergiye gonderilen yazilarin, ilk olarak dergi formatina
uygunluguna bakilir. Derginin formatina uymayan yazilar,
baska bir inceleme yapilmaksizin degerlendirme asamasina
gegmeden reddedilir. Yaym i¢in incelenecek her yazi igin
yurt i¢i ya da yurt disindan en az 2 hakem (danisma kurulu
disindan da hakem atanabilir) atanir. Yazilar tasidiklar
Oonem, orijinallik ve bilimsel gegerlilik dikkate alinarak
degerlendirilirler. Bu incelemeden gecen yazilar, yayin kurulu
tarafindan tekrar degerlendirilir. Yayin kurulu, yayinlamak
icin kabul ettigi yazilarda, yazinin igerigini degistirmeden
metinde gerekli diizenlemeleri yapabilir. Dergi, yazilarda
diizeltme yapmak, bi¢iminde degisiklikler istemek ve
yazarlarin bilgisi dahilinde kisaltma yapmak yetkisine
sahiptir. Yazarlardan istenen diizenlemeler yapilana kadar
ilgili yazilar yayma alinmayacaktir. Makale yayinlanmak
tizere dergiye gonderildikten sonra yazarlardan higbiri, tiim
yazarlarin yazili onay1r olmadan isim listesinden silinemez.
Ayni sekilde higbir isim, yazar olarak eklenemez ve yazar
siras1 degistirilemez. Gonderilen yazilar Yaym Kurulu’nun
onay1 ile yayinlanmak tiizere siraya alinir. Yayma kabul
edilmeyen yazilar ve ekleri (fotograflar, tablolar, sekiller, CD,
disket vb.) geri gonderilmez.
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1. GENERAL INFORMATION

SDU Journal of Health Sciences is the journal of the SDU
Health Sciences Institute. Itis a peer-reviewed journal in which
peer-reviewed scientific articles are published. The journal
is published in four issues per year. SDU Journal of Health
Sciences publishes retrospective, prospective or experimental
studies related to all branches of health, case reports, letters
to the editor, original images, congresses, courses, seminars,
news and announcements, abstracts of researches and topics
that are on the current health agenda. The publishers do not
give a guarantee regarding the descriptions of the advertised
commercial products and do not assume responsibility
concerning this issue. Considering the international standards,
the principles to be followed during the preparation of an
article and checking the compliance with these rules in the
articles evaluated have significant importance in terms of
increasing our scientific publication standards.

The following guideline has been formed with an aim to
provide the integrity in the format of the articles sent to
our journal. Please send your articles in accordance with
these rules. The “Pre-Check Approval Form” prepared for
this purpose must be completely filled out and signed with
original signature by the corresponding author and uploaded
to the system with other forms (Application and Copyright
Transfer Form, Author Contribution Form) in the article
submission phase. The “Plagiarism Report” page showing the
rate of similarity must be signed with original signature and
added to the system by the author.

The OBLIGATORY forms that must be uploaded to the
system during the submission of the article:

A. Submission Files*;

*All submission files must be uploaded to the system in the
PDF format by being scanned in a legible way.

1) Application and Copyright Transfer Form

2) Author Contribution Form

3) Pre-Check Approval Form

4) Plagiarism Report

B. Article Files**;

**All article files must be uploaded to the system in the
WORD format with an appropriate file name and content.

1) Title page file (the title of the article in Turkish and
English, short title with appropriate format, author name
and institution information, communication information
of the corresponding author (mailing address, telephone
number and, if any, fax number, e-mail address), if any,
acknowledgments, supporting person-institution-organization
information, whether the outputs of the study have previously
been included on any scientific platform).

2) Main text file (the title of the article in Turkish and English,
keywords, abstract, keywords, main text, references and, if
any, figure texts).

3) Table file (each table must be included in this file in
a separate page.) Tables must be numbered with Arabic
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numerals (1, 2, 3...) and uploaded to the system with their
cover letters and footnotes, if available.

4) Figures (since pictures, graphics and diagrams are all
accepted as figures, they must be uploaded to the system
separately with 300 dpi resolution and in the JPEG format.
The numbers of the figures must be specified in the text
with the Arabic numerals (1, 2, 3...). Figure texts must be
included in the main text file with figure numbers just after
the references.)

The basic rules to be followed during the preparation of the
article:

1. The publication language of the journal is Turkish and
English.

2. The articles submitted to our journal must not have
beenpreviously published, accepted for publication or be in
the process of evaluation for publication in any other journal.
The author accepts and undertakes not to submit the articles
toanother journal before the completion of assessment
process.

3. SDU Journal of Health Sciences has the right to reject the
articles that have not been uploaded inappropriate for the Pre-
Check Approval Form.

4. If any part of the research results submitted to our journal
for evaluation has been previously published / presented on
any scientific platform, the name of this scientific platform,
information of the publication where the research has been
published / presented (journal etc.), publishing date and, if any,
city / country information must be specified in the title page.

5. If the corresponding author(s) has used a picture, figure
or table obtained from another source, the permission of the
author, who has the right of publication, must be obtained
and this permission must be provided in the text. The legal
responsibility regarding this issue belongs to the author(s).

6. The format of the article must be prepared in accordance
with rules of the ‘Uniform Requirements for Manuscripts
Submitted to Biomedical Journals: Writing and Editing for
Biomedical Publication (http:/www.icmje.org/).

7. In the acknowledgements sections, all corresponding
authors of the article must specify their scientific contributions
and responsibilities, all potential conflicts of interests as well
as the relevant financial aids and contributions in kind by
including the names of the institutions, organizations and
drug-material companies.

8. In the Turkish articles, the current dictionary of the Turkish
Language Association or the address http://www.tdk.org.
tr and the terms belonging to the own branches of Turkish
medical associations must be taken as a basis.

9. The scientific and ethical responsibility belongs to the
author(s).

10. No fee is paid for the articles published in the journal.

2. SCIENTIFIC RESPONSIBILITY

All authors must have a direct academic-scientific contribution
in the article. The author responsible for the communication
with the journal carries the responsibility for the final version
of the article on behalf of all authors.



3. ETHICAL RESPONSIBILITY

For all studies conducted on “humans”, the conformity to
the Helsinki Declaration Principles must be required. In the
presence of this kind of studies, the authors must specify
in the “Material-Method” section that they have conducted
the study in accordance with these principles and received
“Informed Consent” from the ethics committees of their
institutions and individuals participating in the study together
with information such as institution name, date and number.
If the study has included animals, the authors must specify
in the “Material-Method” section that they have conducted
the study in accordance with the Guide for the Care and Use
of Laboratory Animals principles and protected the animal
rights and received “Informed Consent” from the ethics
committees of their institutions together with information
such as institution name, date and number.

In case reports, the “Informed Consent” must be received
from the patients without considering whether the identity of
the patient is revealed.

If there is a direct-indirect commercial connection in the
article or institution providing financial support for the
study, the authors must specify that they do not have any
commercial relationship with the used commercial products,
pharmaceuticals, companies, etc. and / or if they do, they
must define the type of this relationship (consultant, other
agreements) in the title page file.

4. COPYRIGHT TRANSFER

The authors must transfer the copyright to the SDU Journal
of Health Sciences. All kinds of copyrights of the articles
accepted for publication belong to the publisher according to
the 1976 Copyright Act. This transfer becomes binding with
the acceptance of the article for publication. The content of
the articles is entirely under the responsibility of the author.
The author(s) is responsible for scanning the article content
with authenticate plagiarism checker software and uploading
the relevant report with the other files. In this context, the
similarity rate must be lower than 25% for the whole content
excluding the institution names and address information,
acknowledgements (if any) and references. Furthermore, the
part including the similarity for more than 10 words must not
be included in the article.

No fee is paid to the authors for their articles published in
the journal. The published material cannot be partially or
completely used in any other journal etc. without the written
permission of the Journal of Health Sciences. The opinions
and suggestions in the articles are under the responsibility of
the authors. Authors must fill out the enclosed “Copyright
Transfer Form” and send it to the http://dergipark.gov.tr/
sdusbed address with the article online. (THE COPYRIGHT
TRANSFER FORM IS INCLUDED IN THE OBLIGATORY
FORMS TAB DURING THE SUBMISSION OF THE
ARTICLE AND IT CAN BE RECORDED ON YOUR
COMPUTER. THE FILLED OUT FORM WILL BE AGAIN
REUPLOADED FROM THE SAME SECTION.)

5. SPELLING RULES

The author(s) is responsible for obeying the Turkish spelling
rules, spelling rules of the journal and English grammar rules
in English articles while submitting the articles to SDU Journal
of Health Sciences. SDU Journal of Health Sciences has the
right to reject the articles that do not follow the spelling rules.

The articles must be prepared as a Microsoft Word® document.
“Times New Roman” font style with 12 pt and black color in
addition to 1.5 line spacing, justified and no indent. In the
main text of the article, all pages must be numbered from the
bottom right corner starting from 1.

The article must be written in accordance with the Turkish
spelling and punctuation rules. For example;

- Single space must be left after punctuations;

- There must be no space between the sign % and the number;
- For decimal numbers, 0.02 instead of .02 must be used.

- There must be no space between the number and %, in the
spelling of g / L, before / after =, +, <signs...

Anatomical terms must be used as written in Latin. Terms
written in English or another foreign language must be
specified in quotation mark. The use of foreign words which
have correspondence in Turkish must be avoided. Generic or
chemical names of drugs must be used.

An abbreviation must be explained in parenthesis when it is
firstly used in the article and that abbreviation must be used in
the rest of the article. For internationally-used abbreviations,
the “Scientific Style Format” (Scientific style and format:
the CBE manual for authors, editors, and publishers, https://
www.scientificstyleandformat.org/Home.html ) can be used.

5.1. Title page file

The title page file must be prepared independently from the
article and must be uploaded by specifying that it is the title
page. Due to blind peer review implementation, the names
of the institutions and organizations or the information that
can reveal the identities and institutions of the authors are not
included in the main text. For this reason, such information
that cannot be given in the main text is provided on the title
page.

The sections to be included in the title page with general
terms;

5.1.1. Article Title

On the title page, the Turkish and English title of the article
must be written in a way that the first letters of every word are
capital letters (except for conjunctions). Abbreviation must
not be used in the title (except for the accepted standard uses).

5.1.2. Short title

On the title page, a short title must be written in the native
language of the article. This short time must not exceed 40
characters (every letter and space are considered as characters).

5.1.3. Authors

Only the authors who have a direct contribution to the study
must be included in the article.

The names and surnames of the authors must be written
together with their institutions as well as the provinces.



The contact details of the corresponding author to be contacted
must be written (name, surname, open address, business and /
or mobile phone number, e-mail address).

5.1.4. Place of study

In the main text, the name of the place, clinic, department,
institute and /or organization where the studies are conducted
must be written as XXX and kept confidential. These
statements must be explicitly given on the title page. DURING
THE PUBLICATION the statements written as XXX will be
changed.

5.1.5. Supports

The funds and organizations supporting the study must
be specified on the title page. If the study is planned to be
presented in any congress or if it has been previously presented
as a poster or oral presentation, the name, place and date of
the congress must be written (day / month / year).

5.1.6. Acknowledgements

When considered necessary, author(s) may add brief
acknowledgements for those whose contributions to the article
are not at author level but deserve to be mentioned. Here,
the contributions of the acknowledged persons/institutions
(financial or equipment aid, technical support etc.) must be
clearly stated (scientific consultancy’, ‘editing of the draft’,
‘data collection’, ‘participation in clinical research’ etc).

5.2. Main text file

The main text of the article must be arranged in a way
to include Turkish and English Article Title, Summary,
Keywords, Abstract, Material-Method, Results, Discussion,
Conclusion, References subtitles and, if any, figure legends.

5.2.1. Abstracts; the English and Turkish title of the article
must be written in a way that the first letters of each word are
capital letters (except conjunctions).

The title of the article is written in two languages as Turkish
and English. The first letters of each word in the title of the
article and other titles in the text must be written with capital
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in the title (except for the accepted standard uses). Turkish
and English abstracts must be written on separate pages
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5.2.5. Discussion section must discuss the findings of the
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this section must include the discussion of original findings,
not a general review.

5.2.6. Conclusion section must summarize the findings of the
study in light of the discussions.

5.2.7. References

Detecting the reference pages of journals accurately is directly
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and correctly in order to enable correct reference writing. It is
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5.3. Tables file

Each table must be placed on a page and uploaded to the
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Example: Table 1. Kruskal -Wallis and Bonferroni t-test
statistical analysis results

All tables must be prepared in a format appropriate for the
table system used in the Word program. In the prepared table,
unnecessary use of enter and tab must be avoided.

The explanations of the abbreviations used in the table must
be written as footnotes under the table.

When using a decimal number in the table, a comma must be
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source, written permission must be obtained, and this
permission must be specified in the explanation section.

5.4. Figures

Figures, since pictures, graphics and diagrams are all accepted
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with 300 dpi resolution (images must have appropriate
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and in the JPEG format. The numbers of the figures must
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The Relationship Between Functional Movement Screening Scores
and Injury History Of U20 Elite Male Soccer Players

U20 Elit Erkek Futbolcularin Fonksiyonel Hareket Taramasi Skorlari ile

Yaralanma Gecmisi Arasindaki Iliski

Serdar Arslan!, Gokmen Yapal'

Necmettin Erbakan University, Faculty of Health Sciences, Department of Physiotherapy and Rehabilitation, Konya, Turkey

Abstract

Objective: To investigate the relationship between functional
movement screening and injury history in elite academy
players under the age of twenty.

Material-Method: U20 athletes who athletes of soccer
academy that a soccer club which competing in Turkey
Football Federation Super League were included the study.
The injury history of the participants was questioned and
recorded. Each participant was evaluated according to
functional movement screening test protocol. Functional
movement screen scores of athletes with injury in the history
of injury and functional movement screen scores of athletes
without injury in the history of injury were compared.

Results: The age, body weight and height of the participants
who reported injury in the injury history were 17.46+0.52
years, 177.2344.92 cm and 71.00+4.60 kg, respectively.
The age, body weight and height of the participants who did
not report any injury in the injury history were 17.29+0.49
years, 175.14+4.49 cm and 65.86+5.21 kg, respectively. The
participants were divided into two groups according to their
injury history. There was no statistically significant difference
between the participants who reported injuries in their past
and those who did not have injuries in the past (p>0.05).

Conclusions: The quality of movement of elite youth male
soccer academy players under the age of 20 is low and the
rate of asymmetrical movement patterns is high. Injury
history of elite youth male soccer academy players under
the age of twenty does not affect the composite FMS score,
FMS subgroup scores, individual test score and distribution of
asymmetric scores.

Keywords: Soccer, Injuries, Functional Movement Screen.

Introduction

Musculoskeletal complaints caused by soccer during training
or matches are called soccer injuries. High participation and
high risk factors increase the frequency of soccer injuries (1).
Soccer injuries are madeplayers incapable of participating in
training and matches for a certain period of time. This period
can extend from a few days to months or even years depending

Ozet

Amac: Yirmi yas alt1 elit akademi futbolcularinda fonksiyonel
hareket taramasi ile yaralanma geg¢misi arasindaki iliskiyi
incelemektir.

Materyal-Metot: Tirkiye Futbol Federasyonu Siiper
Ligi’'nde yarisan bir futbol kuliibliniin futbol akademisi
U20 takimi sporcular1 ¢alismaya dahil edildi. Katilimcilarin
yaralanma ge¢misi sorgulanip kaydedildi. Her bir katilimct
fonksiyonel hareket taramasi test protokoliine gore
degerlendirildi. Yaralanma ge¢miginde yaralanma bildiren
sporcularin test sonuglari ile yaralanma ge¢misinde yaralanma
bildirmeyen sporcularin fonksiyonel hareket taramasi skorlar1
karsilastirildi.

Bulgular: Yaralanma ge¢misinde yaralanma bildiren
katilimcilarin yas, viicut agirligi ve boy uzunluklar sirasiyla
17,46+0,52 yil, 177,23+4,92 cm ve 71,00£4,60 kg idi.
Yaralanma ge¢misinde herhangi bir yaralanma bildirmeyen
katiimcilarin - yas, viicut agirhgi ve boy uzunluklar
sirastyla 17,29+0,49 yil, 175,1444,49 cm ve 65,86+5,21
kg idi. Katilimcilar yaralanma ge¢mislerine gore iki gruba
ayrildi. Gegmislerinde yaralanma bildiren katilimcilar ile
geemislerinde yaralanma olmayan katilimeilarin fonksiyonel
hareket taramasi skorlari arasinda istatistiksel olarak fark
bulunmadi (p>0,05).

Sonu¢: Yirmi yas alti elit geng erkek futbol akademi
sporcularinin hareket kaliteleri diisiik ve asimetrik hareket
paternlerinin orani yiiksektir. Yirmi yas alt1 elit geng erkek
futbol akademi sporcularinin yaralanma ge¢misi her bir FHT
testinden alinan skorlari, toplam FHT skorunu, FHT subgrup
skorlarini ve asimetrik skorlarin dagiliminin etkilememektedir.

Anahtar kelimeler: Futbol, Yaralanmalar, Fonksiyonel
Hareket Taramasi.

on the type and severity of the injury (2). In particular, injuries
in youth athletes effect the future careers of the athletes and
cause serious economic loss and psychological trauma.
For this reason, researches on the diagnosis, treatment and
precautions to be taken to prevent the occurrence of soccer
injuries become important. Recently, a significant part of these
studies focused on prevention strategies in soccer injuries (3).
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Functional movement screening and injury

In order to develop strategies to prevent soccer injuries, it
is necessary to reveal the causes of these injuries (4). Risk
factors that cause soccer injuries can be classified as extrinsic
and intrinsic risk factors. Causes such as ground, equipment,
fair play rules, weather conditions are known as extrinsic
risk factors and age, gender, previous injuries, muscle
strength, normal joint motion, muscle strength imbalances,
musculoskeletal system deformities, flexibility, and
neuromuscular stability are known as intrinsic risk factors.
Risk factors such as ground, muscle strength and flexibility
are also known as changeable risk factors.In contrast, age and
structural musculoskeletal system deformities are risk factors
that cannot be changed. Prevention of soccer injuries is
possible by scanning the risk factors and modifying them (5).
Therefore, analysis and elimination of risk factors, especially
intrinsic risk factors, form the basis of soccer injury strategies
and programs.In recent years, researches for the development
of screening methods that can be used to prevent sports injuries
have increased. In addition, the effectiveness of exercise
programs prepared according to the results of risk screening
tools in preventing injuries is intensively investigated (4, 6).
One of the analysis protocols emerging due to this effort is
Functional Movement Screen (FMS) (7, 8).

FMS is a protocol based on the scoring of seven movement
patterns that are the basis of human movement (7, 8). The
reliability of the FMS among scoring of the trained testers is
high (9, 10). The protocol can be used for all athletes' groups
and healthy individuals, including children and the elderly
(11, 12). Whether there is a relationship between injury
history and FMS scores in athletes and how effective the
protocol is in predicting possible injuries has been examined
with previous studies (13-18).The composite score obtained
from FMS provides useful information for predicting some
injuries (15). However, the induvidual test score is more
effective than the composite score in predicting injuries. In
addition, the strength of the relationship between asymmetries
and injuries is higher than the correlation between composite
FMS score and injuries (16-18). However, prospective studies
are needed to determine whether it is effective in predicting
injuries specific to each sport.

In the light of the above information; the main purpose of this
study is to investigate the relationship between FMS score
and injury history in elite male soccer academy athletes aged
between 18 and 20.

Material and Methods

Volunteer athletes, who U20 elite male soccer team of
soccer academy of soccer club which competing in the
Turkey Football Federation Super League were included
in this study. The criteria for exclusion from the study are;
any musculoskeletal injuries, high-intensity training within
24 hours, consuming alcohol within 48 hours, taking anti-
inflammatory/muscle relaxant/pain medication within 48
hours, consuming a stimulant, such as caffeine within 12
hours before the test protocol. In addition, the information of
soccer players who received 0 from any test due to pain was
not used in the analysis of the data (19).
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The age, height and body weight of the participants were
recorded. Injury histories were questioned in a face-to-face
interview with participants. In this context; it was noted that
the injuries experienced by the participants and the type of
injury and which anatomical region of injury (1).

The participants were evaluated with the FMS protocol
after recording the information about their injury history.
Participants were allowed to participate in the test protocol
with appropriate clothing (shorts, t-shirts and rubber shoes).
Participantswere evaluated by a certified FMS expert
according to the FMS test protocol. The FMS test protocol
was made using the official FMS kit. FMS expert explained
each test and allowed the participants to do the tests 3 times.
The best score of the participants from each test was noted as
the test score. Composite FMS score, FMS subgroup score
and each test score were recorded.

FMS is a musculoskeletal test protocol aimed to scoring
functional movement patterns, mobility and stability.
Evaluation of these three main parameters of musculoskeletal
system gives information about the complex structure of
motor control (20). The FMS test protocol consists of seven
movement patterns. These seven movement patterns are
observed and scored between 0 and 3. A score of 0 and 1
means that the test failed, while a score of 2 and 3 indicates
that the test was successful. According to the general scoring
criteria, tests are given “0” if the tests cannot be performed due
to pain, “1” if it can not be performed in facilitated positions
or even compensation, “2” if it can be done in facilitated
positions or compensation, and “3” if it can be performed
without compensation in the desired position (7, 8). The
tests that make up the test battery; deep squad, hurdle step,
inline lunge, shoulder mobility, activated straight leg raise,
trunk stability push-up and rotatory stability. Hurdle step,
inline lunge, shoulder mobility, activated straights leg rise,
rotator stability tests are scored separately for the right and
left sides.The lowest of these two scores is usedto calculate
the composite score. A single score is given for deep squat
and trunk stability push-up tests. The composite FMS score
is obtained by summing the scores of the seven movement
patterns. It is accepted that 14 is a threshold scores in
individuals who do sports that require high physical exertion.
Athletes with a 14 FMS composite score and below are more
likely to experience musculoskeletal injuries than individuals
with more scores (20-22). In addition, the sum of the deep
squad, hurdle step and inline lunge scorescan be evaluated
as motor control score, the sum of the shoulder mobility and
active straight leg raise scorescan be evaluated as mobility
score, the sum of the trunk stability push up and rotatory
stability score can be evaluated as reflex correlation score.
Scores of 6> for motor control, 4> for mobility and 4> for
reflex chore stabilization are considered as threshold points.
Thus, the screening protocol is examined and interpreted in
three main headings (23, 24).

According to the decision numbered 2019/1924 of Necmettin
Erbakan University Meram Faculty of Medicine's Ethics
Committee for the Non-Medicinal Research Ethics Committee
No. 90 dated 21.06.2019, the conduct of the research is



Functional movement screening and injury

ethically appropriate. The research was carried out according
to the Helsinki Declaration.

Statistical Analysis

The Statistical Package for Social Sciences (SPSS) version
21.0 (SPSS Inc., Chicago, IL, USA) was used for analysis.
Mean and standard deviation were used in calculating the
age, body weight, height, and FMS scores of the participants.
Percentage distributions were used to identify injuries
reported by participants and to calculate asymmetric tests.
Mann-Witney U test was used to compare the age of the
participants, and Student’s t test was used to compare the
height and weight of the participants. Mann-Whitney U
test was used to compare the FMS scores of those with and
without injuries in the reported injury history. Chi-square test
was used to compare the asymmetric tets distribution of those
with and without injuries in the reported injury history.

Results

With this study; relationship between injury history and FMS
scores of elite male soccer academy athlete under 20 years
of age was investigated. Twenty athletes, who provide the
inclusion criteria, were included in the study. 4 athletes could
not be included in the study due to exclusion criteria.

The age, body weight and height of the participants who
reported injury in the injury history were 17.46+0.52 years,
177.2344.92 cm and 71.00+4.60 kg, respectively. The age,
body weight and height of the participants who did not
report any injury in the injury history were 17.29+0.49 years,
175.1444.49 cm and 65.86+5.21 kg, respectively. Participants
who reported injury and those who did not report injury were
statistically similar in age, height, and weight.

Adductor muscle strains (18.75%) and knee anterior cruciate
ligament sprains (18.75%) were the most reported injuries
among injuries reported by participants. These were followed
by knee meniscus (12.5%) and ankle inversion sprain (12.5%)
injuries. The distribution of injuries reported by participants
in the past is detailed in Figure 1.

Table 1. FMS scores of the participants
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m Acromioclavicular joint
seperation

# Lumbar disc herniation

= Spondylolisthesis
12.50%

Mechanical low back pain

18.75%
u Adductor strain

= Hamstring strain

12.50%
Quadriceps strain

Knee meniscus injury

Knee anterior cruciate ligament
sprain

Ankle inversion sprain

Figure 1. Injuries reported by participants in their injury history

The mean of the composite FMS scores of the participants was
11.00£1.55. The average scores of the FMS tests are shown
in Table 1. When the participants were grouped as those with
at least one injury and no injuries in the past, there was no
statistically significant difference between the composite FMS
values of both groups. In addition, there was no statistically
significant difference between the motor control, mobility and
reflex core scores of the participants who had no injury in
the history of injury and those who had injury in the history
of injury. Comparison of the FMS scores of those with and
without injuries in the reported injury historyis given in Table
2.

Asymmetry was observed in at least one of the tests evaluating
asymmetry in 70% of the participants. 30% of all participants
received asymmetrical scores from rotatory stability, active
straight leg raise and inline lunge tests. While the rate of
those who received asymmetrical scores from the shoulder
mobility test was 20%, the rate of participants who received
asymmetric scores from the hurdle step test was 10%. While
the test with the most asymmetric score in the participants
with no injury in the history of injury was rotator stability

No injuries in the reported No injuries in the reported Total

injury history injury history (n=20)
(n=7) Mean+SD (n=13) Mean=SD Mean+SD
Deep squat 1.57+0.53 1.76+0.59 1.70+0.57
Hurdle step 1.57+0.53 1.61+£0.50 1.60+0.50
inline lunge 1.57+0.53 1.53+0.51 1.5540.51
Functional motion score 4.71+1.38 4.92+1.25 4.85+1.26
Shoulder mobility 1.71+0.75 1.53+0.51 1.60+0.59
Active straight leg raise 1.42+0.53 1.69+0.48 1.60+0.50
Mobility score 3.14+0.89 3.23+0.72 3.20+0.76
Trunk stability pushup 1.85+0.37 1.76+0.43 1.80+0.41
Rotatory stability 1.144+0.37 1.15+0.37 1.15+0.36
Reflex core stability score 3.14+0.69 2.92+0.64 3.00+0.64
Composite score 10.85+1.86 11.07+1.44 11.00+1.55

n: The number of participants, SD: Standard deviation
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Table 2. Comparison of FMS scores of those with and without injury in the reported injury history

No injuries in the reported

No injuries in the reported

injury history (n=7) injury history (n=13) P

Median (min-max) Median (min-max)
Deep squat 2.00 (1.00-2.00) 2.00 (1.00-3.00) 0.490
Hurdle step 2.00 (1.00-2.00) 2.00 (1.00-2.00) 0.852
inline lunge 2.00 (1.00-2.00) 2.00 (1.00-2.00) 0.890
Functional motion score 5.00 (3.00-6.00) 5.00 (3.00-7.00) 0.774
Shoulder mobility 2.00 (1.00-3.00) 2.00 (1.00-2.00) 0.655
Active straight leg raise 1.00 (1.00-2.00) 2.00 (1.00-2.00) 0.263
Mobility score 3.00 (2.00-5.00) 3.00 (2.00-4.00) 0.569
Trunk stability pushup 2.00 (1.00-2.00) 2.00 (1.00-2.00) 0.648
Rotatory stability 1.00 (1.00-2.00) 1.00 (1.00-2.00) 0.949
Reflex core stability score 3.00 (2.00-4.00) 3.00 (2.00-4.00) 0,470
Composite score 10.00 (9.00-14.00) 11.00 (9.00-14.00) 0.624

n: The number of participants, Min: Minimum, Max: Maximum

Table 3. Comparison of asymmetric test distributions of those with and without injuries in the reported injury history

No injuries in the reported
injury history (n=7)

No injuries in the reported
injury history (n=13)

p
Injury n % n %

No 4 57.14 10 76.29

Active straight leg raise 0.336
Yes 3 42.86 3 23.08
No 6 85.71 10 76.92

Shoulder mobility 0.561
Yes 1 14.29 3 23.08
No 4 57.14 10 76.92

Inline lunge 0.336
Yes 3 42.86 3 23.08
No 3 42.86 11 84.62

Rotatory stability 0.780
Yes 4 57.14 2 15.38
No 7 100.00 11 84.62

Hurdle step 0.411
Yes 0 0.00 2 15.38

n: The number of participants

(57.1%), the most asymmetry in the history with injuries was
active straight leg raise (23.1%), shoulder mobility (23.1%)
and inline lunge (23.1%) tests. The distribution of the tests
in which the participants with asymmetrical scores and those
with no injuries in the injury history were statistically similar.
Comparison of asymmetric test distributions of those with
injuries and no injuries in the reported injury history is given
in Table 3.

Discussion

This study was planned to investigate the relationship between
FMS scores and injury history in elite male soccerplayers
under the age of 20. According to the findings, the history
of injury in elite male soccerers under 20 does not affect the
individual FMS test score, the composite FMS score, the
FMS subgroup scores, and the distribution of the asymmetric
scores.

In the literature, it is possible to reach studies on soccer
injuries observed in youth elite male players. Muscle injuries
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are the most common injuries in youth elite male players
(25). Ergiinet al’s studies, where they took the national team
athletes as participants; reported that the most common injury
among the muscle injuries was the adductor muscle strain
(26). According to the results of our study, the adductor
muscle strain is the most common injury reported in the
history of injury, and the our results are consistent with the
literature.Muscle injuries are common in youthsoccer players
because the mechanical properties of the muscles are not
developed as much as soccer requires in youth individuals
(27). In contrast, participants reported a high rate of knee
anterior cruciate ligament injury as well as muscle injuries.
This rate is quite higher than the literature (28). Participants'
reports of such anterior knee anterior cruciate ligament injury
in their injury history can be explained by the inadequacy of
practices to prevent anterior cruciate ligament injuries in our
soccer academies.

There are some studies on FMS scores of youth male
soccerers. Portas MD et al. reported the total FMS score of
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male soccers under the age of 18 as 14.00 in their study, where
they concluded that maturation affects the FMS scores (29).
Vanessa Bernardes Marques et al. gave the average of the
composite FMS score as 13.44 in elite youth male soccerers
under 20 (19). In our study, FMS mean was 11.00+1.55.
The results are below the values reported for the relevant
group in the literature. The reason for this may be due to the
implementation of different training or exercise programs
individually or as a team. In addition, it is possible that the
changes caused by genetic differences on motoric features
have affected the results. Another result of Vanessa Bernardes
Marques et al's work is that the patterns are asymmetrical in
65% of the participants (19). Similar asymmetry rates were
found in our study. The fact that soccer contains asymmetric
movement patterns intensively may increase the incidence of
musculoskeletal system asymmetries.

The effectiveness in predicting sports injuries of the
composite FMS score, FMS subgroup scores, and individual
test score were investigated by research for different sports
branches. However, a full consensus could not be reached
with regard to whether or not predictions can be made with
FMS scores. Warren M et al. reported that the composite
FMS score, asymmetries and individual test score were weak
in predicting noncontact and overuse injuries in the studies
they received from participants from different sports branches
(17). In contrast, Moore E et al. reported that composite
FMS score and asymmetries provide useful information in
predicting injuries, especially in adult athletes (30). Bardenett
SM et al. reported that FMS scores are not affected by injuries
in high school athletes. They concluded that FMS scores were
not sufficient to predict injuries in high school athletes (31).
Based on the relationship between injury history and FMS
scores, Amir Letafatkar and colleagues reported that FMS
tests provide positive information in predicting injuries (13).
The results of this study show that the history of injury does
not affect the composite FMS score, FMS subgroup scores,
scores from each test, and asymmetry rates. Therefore, the
results of this study suggest that the effectiveness of FMS in
predicting injuries may be limited. However, evidences for
individual test score and the role of asymmetries in predicting
injuries suggest that more studies are required (32).

The low number of participants is the most important limitation
of this study. The prospective studies with more participants
should investigate the effectiveness of FMS in predicting
injuries among elite youth male soccer academy athletes.
Adequate information on the extent to which the ground and
equipment are effective in the occurrence of reported injuries
has not been obtained. Therefore, the inability to exclude
their effect is another limitation of this study. It is another
limitation that the deficiencies in the rehabilitation of the
reported injuries are not known and the effect of this on the
FMS results cannot be excluded. In addition, the lack of FMS
reference values for elite youth male soccer academy athletes
of different ages indicates that more research is needed on
this subject.
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Conclusion

This scope of work; muscle strains and anterior knee anterior
cruciate sprain are the most reported injuries of elite youth
male soccer academy athletes under the age of 20. The quality
of movement of elite youth male soccer academy players under
the age of 20 is low and the rate of asymmetrical movement
patterns is high. Injury history of elite youth male soccer
academy players under the age of twenty does not affect the
composite FMS score, FMS subgroup scores, individual test
score and distribution of asymmetric scores.

The results of this study were accepted at the 2nd International
Congress on Sports, Anthropology, Nutrition, Anantomy and
Radiology (SANAR2002) but it is not presented beause of the
Congress postponed, normally would hold between 9 and 11
April 2020.
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D Vitamini Eksikligi Icin Uriner Kalsiyum Esik Degeri Belirlenmesi
Determination Of Threshold Value Of Urinary Calcium For Vitamin D Deficiency
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Ozet

Amag: D vitamini eksikligi olan bireylerde serum vitamin
D diizeyleri ile iiriner kalsiyum atilimi arasindaki iligskinin
belirlenmesi amaglandi.

Materyal-Metot: Calismaya 30-50 yas arasi 319 goniilli
olgu dahil edildi. Hastalarin demografik verileri ile tam
kan sayimi, serum 25-OH vitamin D, parathormon (PTH),
kalsiyum, albumin, fosfor, tiroid stimulan hormon (TSH),
magnezyum, lipid profili (total kolesterol, trigliserid, LDL
kolesterol, HDL kolesterol), alkalen fosfataz, kreatinin ve
idrarda kalsiyum, kreatinin diizeyleri dokiimente edildi.

Bulgular: Caligmaya alinan 319 vakadan 265’ D vitamini
eksikligi grubunda, 54’1 kontrol grubunda (D vitamini normal
seviyelerde) idi. Parathormon degerleri D vitamini eksikligi
grubunda kontrol grubuna gore istatistiksel olarak anlamli
diizeyde yiiksek iken, kalsiyum degerleri D vitamini eksikligi
grubunda kontrol grubuna gore istatistiksel olarak anlamli
diizeyde diisiik bulundu. Spot idrarda kalsiyum / kreatinin
orant D vitamini eksikligi grubunda ortalama 0,08+0,06 ve
kontrol grubunda 0,09+0,07 idi (p=0,197). Gruplar arasinda
spotidrarda kalsiyum / kreatinin oranlar1 agisindan istatistiksel
olarak anlamli fark saptanmadi.

Sonug¢: Calisgmamizda vitamin D eksikligi saptanan vakalarda
kontrol grubuna goére idrarda kalsiyum atilimi bir miktar
azalmakla birlikte istatistiksel olarak anlamli fark saptanmadi.
Ayni zamanda vitamin D diizeyleri ile idrarda kalsiyum
atilimi arasinda korelasyon saptanmadi. Bulgularimiz spot
idrarda oOlgiilen kalsiyum degerlerinin, vitamin D eksikligini
saptamada yararli bir belirteg olabilecegiyle ilgili yeterli kanit
sunmayip, bu konuda daha detayli ¢alismalara ihtiyag vardir.

Anahtar kelimeler: Kalsiiiri, Parathormon, Spot Idrarda
Kalsiyum, Vitamin D Eksikligi.

Giris

Vitamin D adipoz dokuda ¢oziinen steroid yapisinda bir
hormondur. Diyetle alinan ya da UVB isinlartyla deriden
sentezlenen vitamin D onciilleri oncelikle karacigerde
25 hidroksilasyona (25-OH), sonra bdbrekte 1-alfa
hidroksilasyona ugrayarak vitamin D’nin aktif formu olan
1,25 dihidroksi vitamin D,’e [1,25(OH),D,] doniisiir. Aktif
D vitamini hiicrede ¢ekirdegi igerisindeki reseptoriine
baglanarak etki gosterir (1).

Abstract

Objective: We aimed to determine the relationship between
serum vitamin D levels and urinary calcium excretion in
patients with D vitamin deficiency.

Material-Method: 319 volunteers without any chronic
disease of 30-50 years were included in this study.
Demographic data and complete blood count, serum 25-OH
vitamin D, parathyroid hormone (PTH), calcium, albumin,
phosphorus, thyroid stimulating hormone (TSH), magnesium,
lipid profile (total cholesterol, triglyceride, LDL cholesterol,
HDL cholesterol) alkalin phosphatase, creatinine and urinary
calcium, creatinine levels were documented.

Results: Of the 319 volunteers in our study; 265 were in
the vitamin D deficiency group and 54 were in the control
group (Vitamin D is in normal levels). Parathormone values
were significantly higher in the vitamin D deficiency group
than control group, while calcium values were found to be
significantly lower. Calcium / creatinine ratio in the spot
urine was 0.08+0.06 in the D deficiency group and 0.09+0.07
in the control group (p=0.197). No statistically significant
difference was found between groups in terms of spot urine
calcium/ creatinine ratio.

Conclusions: Urinary calcium excretion was slightly
decreased in patients with vitamin D deficiency, but there
was no statistically significant difference in urinary calcium
excretion between groups. Also there was no correlation
between vitamin D levels and urinary calcium excretion.
Our findings do not indicate enough evidence that calcium
value in spot urine is a useful marker for detecting vitamin D
deficiency.

Keywords: Calciuria, Parathormone, Calcium in Spot Urine,
Vitamin D Deficiency.

Viicutta bir¢ok hiicrede etkili olan vitamin D 6zellikle kemik
ve kalsiyum metabolizmasi iizerinde diizenleyici role sahiptir.
Optimal diizey; D vitamini seviyesinin 30 ng/ml’nin iizerinde
olmasidir. Vitamin D yetersizligi, D vitamin diizeyinin 21-29
ng/ml arasinda olmasi; D vitamini diizeyinin 20 ng/ml’nin
altinda olmasi ise vitamin D eksikligi olarak degerlendirilir
(2). D vitamini eksikliginin toplumda goriilen en 6nemli
sonuglarindan biri de kardiyovaskiiler hastalik oraninda ciddi
artig olmasidir (3, 4).
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D vitamini eksikliginde iiriner kalsiyum

Paratiroid hormon seviyesini belirleyen, serumda bulunan
kalsiyum ve fosfor diizeyinin regiilasyonunda rol oynayan en
onemli faktor; bobrekte tiretilen 1,25(0H),D vitaminidir.
Calisgmamizda D vitamini eksikligi olan bireylerde serum
vitamin D diizeyleri ile iiriner kalsiyum atilimi arasinda bir
iliski olup olmadig1 ve anlaml1 bir iligki saptanmas1 durumunda
iriner kalsiyum atilimi esik degerinin belirlenmesini
amagladik.

Materyal-Metot

Yerel Etik Kurul Baskanlig: tarafindan 04.02.2016 tarih ve 2
say1lt oturumunda 2/12 sayili karart ile onaylanan randomize
vaka kontrol ¢calismamizda ¢ Hastaliklar1 polikliniklerimize
basvuran kisilerden rastgele 30-50 yas arasi goniilli kadin
ve erkek olgular dahil edildi. Bu aragtirmaya katilan tim
olgulara calisma hakkinda bilgi verildi ve aydinlatilmis
onamlar1 alind1.

Hedef yas araliginda olmayan, aktif enfeksiyonu olan, kronik
bir hastaligi olan (HT, Diyabetes Mellitus, KOAH, sronik
karaciger hastaligi, serebrovaskiiler hastalik vb), D vitamini
metabolizmasi ve triner kalsiyum atlmimi etkileyebilecek
ila¢ kullanmas: (tiyazid grubu diiiretikler, kortikosteroid vb),
gebelik ve laktasyon, D vitamin diizeyi 21-30 mg/dL arasinda
olanlar ¢aligma diginda birakildi.

Olgularin cinsiyet, yas, boy, kilo, viicut kitle indeksi, sistolik-
diyastolik kan basinglari verileri kaydedildi. En az 8§ saatlik
aclik sonrasi vendz kan 6rnekleri ve idrar 6rnegi alindi. Alinan
vendz kan orneklerinden: tam kan sayimi, 25-OH vitamin D,
PTH, kalsiyum, albumin, fosfor, TSH, magnezyum, lipid profili
(total kolesterol, trigliserid, LDL kolesterol, HDL kolesterol),
alkalen fosfataz, kreatinin bakildi. Alinan idrardan tam idrar
tetkiki, idrarda kalsiyum ve idrarda kreatinin bakildi.
Kalsiiirinin hesaplanmas1 amaciyla spot idrar kalsiyum / idrar
kreatinin orani bakildi (Normal: 0,06- 0,20) (5). Calismamizda
D vitamin eksikligi ile idrarda kalsiyum atilimi1 arasidaki iliski
aragtirildi. Bunun i¢in D vitamin diizeyi 30 ng/ml’nin {izerinde
olan vakalar kontrol grubunu olustururken, 20 ng/ml’nin
altinda olan vakalar ise D vitamin eksikligi grubunu olusturdu.
Verilerin  istatistiksel ~analizi i¢cin SPSS  (Statistical
PackageforSocialSciences  Statistical ~ Software)  23.0
versiyonu (SPSS, Inc. Chicago, IL) kullanildi. Kategorik
verilerin  degerlendirilmesinde Ki-kare testi kullanild.
Siirekli verilerin normal dagilim gosterip gostermediginin
belirlenmesi amaciyla Kolmogorov-Smirnov testi yapildi.
Normal dagilim gosteren (parametrik) veriler i¢in tanimlayici
istatistik olarak ortalama+standart sapma, normal dagilim
gostermeyen (non-parametrik) veriler i¢in ortanca (minimum-
maksimum) degerleri verildi. Normal dagilim gdsteren
verilerin karsilastirilmas: amaciyla bagimsiz iki orneklem
Ttesti, normal dagilim goéstermeyen veriler igin ise Mann-
Whitney U testikullanildi. P<0,05 degeri anlamli kabul edildi.
Serum vitamin D, PTH, kalsiyum diizeyleri ile spot idrarda
kalsiyum diizeyleri ve kalsiyum/kreatinin oranlar1 arasindaki
iliskiyi incelemek i¢in Pearsonkorelasyon testi kullanildi.
Bulgular

D vitamin eksikligi grubuna 265, kontrol grubuna ise 54 olgu
alindi. D vitamin eksikligi grubunun 196’°s1 (%74) kadm ve
69°u (%26) erkek iken, kontrol grubunun 38’1 (%70,4) kadin
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ve 16’s1 (%19,6) erkek idi. Cinsiyet dagilimi acisindan iki
grup arasinda istatistiksel fark saptanmadi (p=0,586).

D vitamin eksikligi grubunun yas ortalamasi 40,37+6,04 yil
iken kontrol grubunda 40,20+6,15 yil idi. Iki grup arasinda
yas agisindan istatistiksel fark saptanmadi (p=0,858).
Caligmaya alinan tiim vakalarin 30-40 yas ve 40-50 yas arasi
olmak tizere iki gruba ayrilarak karsilastirildiginda, 30-40 yas
grubunda vitamin D diizeyi ortalama 15,39+14,58 mg/dL ve
40-50 yas grubunda ortalama 15,09+13,57 mg/dL idi. Yas
gruplart arasinda vitamin D diizeyleri agisindan istatistiksel
fark saptanmadi (p=0,845).

D vitamin eksikligi grubunun viicut kitle indeksi ortalama
26,30+3,88 iken kontrol grubunun 25,89+3,51 idi, iki grup
arasinda viicut kitle indeksi agisindan istatistiksel fark
saptanmadi (p=0,475).

D vitamin eksikligi grubunun sistolik kan basinci ortalama
121,9848,75 mmHg iken kontrol grubunda 121,48+9,59
mmHg idi (p=0,707). Diyastolik kan basmcit D vitamin
eksikligi grubunda ortalama 71,92+7,09 mmHg iken kontrol
grubunda 71,39+7,16 mmHg idi (p=0,614). Iki grup arasinda
sistolik ve diyastolik kan basing¢lart agisindan istatistiksel fark
saptanmadi.

D vitamin eksikligi grubunun parathormon degerleri ortalama
85,33 (10,20-301,60) ng/L iken kontrol grubunda ortalama
49,85 (1,90-146,20) ng/L idi (p=0,001). D vitamin eksikligi
grubunun kalsiyum degerleri ortalama 9,56+0,46 mg/dL ve
kontrol grubunda ortalama 9,95+2,73 mg/dL idi (p=0,032).
Parathormon degerleri D vitamin eksikligi grubunda kontrol
grubuna gore istatistiksel olarak anlamli diizeyde yiiksek
iken, kalsiyum orani D vitamin eksikligi grubunda kontrol
grubuna gore anlamli diizeyde diisiik bulundu.

Gruplari biyokimyasal parametreleri Tablo 1°de, hematolojik
parametreleri Tablo 2’de, gruplar arasi idrarda kalsiyum
atilim1 mukayesesi ise Tablo 3’de goriilmektedir.

Vitamin D diizeyleri ile spot idrarda kalsiyum degerleri
(r=0,058 ve p=0,298) (Sekil 1) ve vitamin D diizeyleri ile spot
idrarda kalsiyum / kreatinin oranlar1 (r=0,060 ve p=0,288)
arasinda korelasyon saptanmadi. Serum kalsiyum diizeyleri ile
spot idrarda kalsiyum degerleri (r=0,088 ve p=0,117) ve spot
idrarda kalsiyum / kreatinin oranlar1 (r=-0,020 ve p=0,722)
arasinda korelasyon saptanmadi.Parathormon diizeyleri ile
spot idrarda kalsiyum degerleri (r=-0,268 ve p<0,001) ve spot
idrarda kalsiyum / kreatinin oranlar1 (r=-0,314 ve p<0,001)
arasinda negatif korelasyon saptandi.
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Sekil 1. Vitamin D diizeyleri ile spot idrarda kalsiyum diizeyleri
arasindaki korelasyon
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Table 1. Gruplarin biyokimyasal degerlerinin karsilastiriimasi

D vitamini

Kontrol

eksikligi grubu grubu P
Parathormon (ng/L) 88,57+69,08 55,52+27,08  0,001*
Kalsiyum (mg/dL) 9,56+0,46 9,95+2,73 0,032*
Fosfor (mg/dL) 3,30+0,57 3,44+0,59 0,088
Alkalenfosfataz (U/L) 86,91+£49,61 80,74+£24,18 0,373
Magnezyum (mg/dL) 2,06+0,26 2,09+0,26 0,497
Kreatinin (mg/dL) 0,82+0,14 0,85+0,14 0,194
Albumin (g/dL) 4,21+0,34 4,16+0,28 0,341
TSH (mU/L) 2,05+1,38 2,65+1,54 0,237
Totalkolesterolmg/dL) ~ 189,48+37,02  195,75+44,65 0,275
Trigliserid (mg/dL) 144,03+82,73  151,69+£96,35 0,547
HDLKkolesterol (mg/dL)  47,82+10,67 50,82+12,22 0,067
LDLkolesterolmg/dL)  113,10+32,51  114,58437,77 0,767

*p<0,05; TSH tiroidstimulan hormon; Bagimsiz iki 6rneklem t testi, ortalama+standart sapma

Table 2. Gruplarin tam kan sayimi parametreleri agisindan

degerlendirilmesi

D vitamini

Kontrol

eksikligi grubu grubu P
Lokosit (/mm3) 7,79+1,80 7,38+1,63 0,131
RBC (/mm3) 5,2142,66 5,06+0,51 0,701
Hematokrit (%) 43,87+25,27 43,18+4,36 0,842
Hemoglobin (g/dL) 14,14+4,56 14,11+1,73 0,960
MCYV (fL) 87,28449,71 85,49+5,94 0,793
MCH (pg) 28,62+17,18 27,91+2,62 0,763
MCHC (g/dL) 32,67+1,99 32,79+2,23 0,682
RDW (%) 13,87+2,72 13,39+1,96 0,216
Trombosit (/mm3) 294,99+69,37  275,88+57,71 0,059
MPYV (fL) 10,44+0,94 10,67+0,96 0,108
PDW (fL) 12,36+2,13 12,84+2,12 0,135
LYM (/mm3) 2,56+0,72 2,37+0,54 0,058

MCV; ortalama eritrosit hacmi, MCH; ortalama eritrosit hemoglobini, MCHC; ortalama eritrosit
hemoglobin konsantrasyonu, RDW; eritrosit dagilim genisligi, MPV; ortalama trombosit hacmi,
PDW; trombosit dagilim genisligi, LYM; lenfosit. Bagimsiz iki 6rneklem t testi, ortalama+standart sapma

Table 3. D vitamin eksikligi ve kontrol gruplarmnin idrarda kalsiyum
atilimi agisindan degerlendirilmesi

D vitamini Kontrol

eksikligi grubu grubu P

Vitamin D (mg/dL) 9,91+4,85 41,41£15,20 <0,001*
Spot idrarda
kalsiyum (mg/dL) 9,6348,17 10,81+£8,74 0,337
Spot idrarda
kalsiyum / kreatinin 0,08+0,06 0,09+0,07 0,197
orani

*P<0,05

Tartisma

D vitamini eksikligi toplumda sik goriilen bir saglik problemi
olup, serum diizeyi, tetkik olarak bir¢ok saglik kurulusunda
calistlmamaktadir. Bizde ¢alismamizda poliklinige basvuran
hastalardan vitamin D eksikligi ve spot idrarda kalsiyum
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atilimi arasindaki iliskiyi arastirmayi amacladik. Idrarda
kalsiyum atilimi ile vitamin D diizeyleri arasindaki iligki goz
Online alindiginda idrarda kalsiyum o6l¢lim yontemlerinin
vitamin D eksikligi tanisinda, serum vitamin D diizeylerine
gore daha pratik bir ydntem olabilecegini diisiindiik. Buamagla
poliklinige basvuran 30-50 yas arasi kadin ve erkeklerden
319 goniilli ¢alismamiza dahil edildi. Calismamizda D
vitamini eksikligi ile spot idrarda kalsiyum atilimi arasindaki
korelasyonu arastirmay1 ve anlaml bir iliski saptanirsa iiriner
kalsiyum esik degerini bulmay1 hedefledik.

Onemli saglik sorunlarindan biri de D vitamin eksikligi, yash
niifus oraninin artig1, deri kanserlerine yakalanma konusunda
toplumdaki biling diizeyinin artmasi ve bundan dolay1 giinesin
UV-B 1smlarma karst koruyucu kremlerin kullanilmasi,
ozellikle saglik calisanlart gibi kapali is ortamlarindan
dolay1 giines 1sinlarina maruziyetin az olmast nedeniyle
vitamin D eksikligi daha fazla izlenmektedir. Vitamin D
kaynagi olan giines isinlarindan yetersiz faydalanma veya
vitamin D sentezinin az olmasinin sekonder hiperparatiroidi
ve osteoporoz gibi bazi hastaliklarla iligkili olduklart
gosterilmistir (6, 7).

Obezite, gilines 1sinlarina  maruziyetin  az  olmasi,
malabsorbsiyon, prematiir dogum, ila¢ kullanimi, pigmente
cilt, yetersiz alim, yash kisilerdeki yipranmis deri gibi etkenler
vitamin D eksikligine egilim yaratan risk faktorleridir (8).
Avrupa’da yasayan iranli, Afrikali ve Tiirkler iizerinde yapilan
bir ¢alismada da vitamin D eksikligi oraninin Avrupalilara
gore daha yiiksek oldugu gosterilmistir (9).

Sayed-Hassan ve ark. 18-62 yas arasindaki 372 saglikli
bireyler iizerinde yaptiklari ¢alijmada D vitamini 20 ng/
ml’nin altinda olan vaka oran1 %90,1 iken D vitamini 30 ng/
ml’nin altinda olan vaka orani ise %99,2 olarak saptanmis
(10). Bu g¢alismada kadmlarda D vitamini eksikligi daha
yaygin olarak izlenmis. Bunun nedeni olarak da kadinlarda
kapal1 giyinme (pece takma gibi) etken olarak gosterilmistir.
Bizim ¢aligmamizda da 234 kadmn ve 85 erkek olmak iizere
toplam 319 vaka degerlendirildi. Yaptigimiz c¢aligmada
cinsiyet dagilimi agisindan iki grup arasinda istatistiksel olarak
fark saptanmadi (p=0,586). Bu sonucun elde edilmesinde
iilkemizde gilines 1sinlarinin vurus agist, erkeklerin de soguktan
dolay1 geleneksel kapali kiyafetler giymesi nedeniyle giinese
maruziyetlerinin az olmasi nedeniyle her iki cinsiyette de
yaygin vitamin D eksikliginin rol oynayabilecegi diisiiniildi.
Kim ve ark. yaptiklart caligmada vitamin D eksikligi
prevalansinin yasla birlikte artt1g1 tespit edilmis (11).

Bizim ¢alismamizda da 30 ile 50 yas arast kadin ve erkek
vakalar degerlendirildi. Vitamin D diizeyleri agisindan iki
grup arasinda yas acisindan istatistiksel fark saptanmadi
(p=0,858).

Aypak ve ark. 270 hasta (117 erkek-153 kadim) iizerinde
yaptiklart ¢aligmada vitamin D eksikligi asir1 kilolu ve
obezlerde daha yaygin olup, serum 25(OH)D seviyelerinin
VKl ile ters orantili oldugu saptanmis (12).

Bizim yaptigimiz ¢alismada da iki grup arasinda viicut kitle
indeksi agisindan istatistiksel fark saptanmadi (p=0,475).
Sakamoto ve ark. 30-95 yas aras1 284 siyah ve 284 beyaz
diyabetik olmayan birey iizerinde yaptiklar1 ¢aligmada arter
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kan basinglar1 arastirilmis (13). Serum 25(OH)D diizeyleri
beyazlarda sistolik kan basinci ile ters orantili iken bu
iliski siyahlarda goriilmemis. Serum 25(OH)D diizeyleri
ile diyastolik kan basinglar1 arasinda herhangi bir iliski
goriilmemis.

Bizim ¢alismamizda iki grup arasinda sistolik ve diyastolik
kan basinglar1 agisindan istatistiksel fark saptanmadi (p=0,707
ve p=0,614). Ancak bizim D vitamin eksikligi grubu ve
kontrol grubundaki vakalar hipertansiyon Oykiisii olmayan
bireylerden secildigi i¢in istatistiksel farkin olmamasit kabul
edilebilir bir durumdur.

Shamsian ve ark. 1110 hastaiizerinde retrospektif calismasinda
%68 oraninda vitamin D eksikligi saptanmis, vitamin D
eksikligi erkeklerde anlamli olarak daha yiiksek bulunmus
(14). Bu calismada sonug olarak kadinlarda D vitamini ile
kolestrol, trigliserid, HDL kolesterol ve kalsiyum arasinda
belirgin bir iliski oldugunu gdstermis ancak D vitamini ile
LDL kolesterol arasinda anlamli bir iliski olmadig1 saptanmus.
Bizim yaptigimiz ¢alismada da iki grup arasinda total
kolesterol, trigliserid, HDL kolesterol ve LDL kolesterol
acisindan istatistiksel olarak anlamli fark saptanmadi
(p=0,275).

Kim ve ark. son donem bobrek hastaligi olan 410 hasta
iizerinde yaptiklar1 galismada da 25(OH)D, eksikliginin
anemiyle anlamli olarak iligkili oldugu saptanmis (15).
Monlezun ve ark. yaptiklart ¢alismada 25(OH)D vitamin
diizeylerinin anemi riski ile ters orantili oldugunu gostermistir
(16). 25(OH)D vitamin diizeyleri >20ng/mL olan bireylerle
karsilastirildiginda, 25(OH)D vitamin diizeyleri <20ng/mL
olan bireylerin anemik olma olasilig1 daha yiiksek saptanmis.
Bizim yaptigimiz ¢aligmada da D vitamin eksikligi grubu
ve kontrol grubunun tam kan sayimindaki degerleri
karsilastirildi, iki grup arasinda (vitamin D eksikligi olan ve
olmayan) tam kan sayimi1 parametreleri a¢isindan istatistiksel
fark gozlenmedi.

Serdar ve ark. paratiroid hormonu ve 25(OH) vitamin D
diizeyindeki degisimlerin yas, cinsiyet ve mevsim ile analizi
calismasinda retrospektif olarak 9890 kadin ve 2723 erkek
bireyin laboratuvar sonuglart analiz edilmis (17). Caligmada
kadinlarda PTH diizeyleri anlamli derecede yiiksek
saptanmis, PTH ile 25(OH) Vitamin D arasinda bulunan
anlamli ters korelasyon nedeniyle kalsiyum absorbsiyonu i¢in
yeterli vitamin D seviyesinin 75 nmol/L olmas1 gerektigini
onermislerdir. Bu ¢alismada 25(OH) vitamin D diizeyi %25
oraninda ciddi eksiklik (<25 nmol/L) ve %75 oraninda eksiklik
(<75 nmol/L) oldugu saptanmistir. Kalsiyum emiliminde esik
vitamin D diizeyleri i¢in farkli ¢alismalar mevcuttur.

Bizim yaptigimiz ¢aligmada da PTH degerleri D vitamin
eksikligi grubunda kontrol grubuna gore istatistiksel olarak
anlaml1 diizeyde yiiksek iken (p=0,001), kalsiyum D vitamini
eksikligi grubunda kontrol grubuna goére anlamli diizeyde
diisiik bulundu (p=0,032).

Ozellikle digaridan takviye yoluyla vitamin D diizeyleri
yiikseltilen bireylerde idrar kalsiyum atilimmin arttig
bildirilmistir (18). Caligmamizda; D vitamin eksikligi
grubunda D vitamini diizeyleri 9,91+4,85 mg/dL iken kontrol
grubunda D vitamin diizeyi 41,41+15,20 mg/dL idi. Idrarda
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kalsiyum atilimi D vitamini eksikligi grubunda 9,63+8,17
iken kontrol grubunda 10,81+8,74 idi (p=0,337). Idrarda
kalsiyum / kreatinin orani D vitamin eksikligi olan grupta
0,08+0,06 iken, kontrol grubunda 0,09+0,07 olarak bulundu
(p=0,197). Her ne kadar istatiksel olarak fark saptanmasa da
D vitamin eksikligi olan grupta idrar kalsiyum atiliminin daha
diisiik oldugu gozlendi.

Kontrol grubundaki goniilli birey sayisinin az olmasi,
24 saatlik idrar yerine spot idrarda kalsiyum atiliminin
degerlendirilmesi ve D vitamin eksikligi olan vakalarda D
vitamini replasmani sonrasinda idrar kalsiyum atilimima
bakilmamasi ¢alismamizin kisitliliklart olarak siralanabilir.

Sonug¢

Calismamizda spot idrarda kalsiyum/ kreatinin orant D
vitamin eksikligi grubunda ortalama 0,08+0,06 ve kontrol
grubunda 0,09+0,07 idi (p=0,197). D vitamin eksikligi grubu
ile kontrol grubu arasinda spot idrarda kalsiyum diizeyleri ve
spot idrarda kalsiyum/ kreatinin oranlari agisindan istatistiksel
fark saptanmadi. Vitamin D diizeyleri ile spot idrarda kalsiyum
degerleri (r=0,058 ve p=0,298) ve vitamin D diizeyleri
ile spot idrarda kalsiyum/ kreatinin oranlar1 (r=0,060 ve
p=0,288) arasinda korelasyon saptanmadi. Bulgularimiz spot
idrarda dlgiilen kalsiyum degerlerinin, vitamin D eksikligini
saptamada yararli bir belirteg olabilecegiyle ilgili yeterli kanit
sunmasa da bu konuda daha detayli caligmalara ihtiyag¢ vardir.

Bu calisma 2019 yilinda 2. inénii ¢ Hastaliklar1 Kongresi’nde
sozel sunum olarak takdim edilmistir.
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Abstract

Objective: Clostridium perfringens (C. perfringens) is a
spore-forming, anaerobic, gram positive, bacteria that found
in environment, soils, foods, and in intestinal traces of humans
or animals. However, vaccines being developed for use in
animals have the potential to be developed for use in humans.
This study was aimed to design and analysis of multi epitope
vaccine against C. perfringens type A and E.

Material-Method: The B cell epitopes were predicted by
IEDB (https://www.iedb.org/) and MCH Class II epitopes
were predicted by Vaxign 2 Beta (http://www.violinet.org/
vaxign/) and Propred-I 2003 (http://crdd.osdd.net/raghava/
propredl/) web server.

Results: Physicochemical study of vaccine showed that the
designed vaccine is 58.33 kDa. The half-life of candidate
vaccine was found to be greater than 100 hours in mammalian
cells, greater than 20 hours in yeast, and greater than 10
hours in Escherichia coli. The instability index of vaccine
was 28.41 (<40), the aliphatic index was found to be 47.51,
and the vaccine is soluble in water and is considered stable.
The grand average of hydropathicity of candidate vaccine is
-1.283, consequently, the vaccine is a hydrophilic protein and
easily soluble in water. The result obtained from of ToxinPred
and AllerTop revealed that the protein don’t have toxic
and allergenic effect on human and animal cells. PepCalc
and ProtParam analysis showed that the vaccine doesn’t
have transmembrane helix in its structure, so no expression
difficulties are expected in the development of the protein
from recombinant DNA technology methods. The result
obtained from docking analysis proved that the vaccine has
maximum affinity to HLA-DRB1*0101 with the score of
-660.73.

Conclusions: The result of this study showed that the
candidate vaccine can be stimulate HLA-DRB1*0101 and
other MCH Class II alleles.

Keywords: B Cell, Clostridium Perfringens,
DRB10101, T-Cell, Vaccine.

HLA-

Ozet

Amag: Clostridium perfringens (C. perfiingens), ¢evrede,
topraklarda, gidalarda ve insanlarin veya hayvanlarin
bagirsaklarinda bulunabilen ve spor olusturan, anaerobik
ve gram pozitif bakteridir. Hayvanlarda kullanmak ig¢in
gelistirilen agilar insanlar tarafindan da kullanma potansiyeline
sahip olabilir. Bu¢alismada, C. perfringenstip A ve E'ye kars1
coklu epitop asisinin tasarlanmasi ve analizi amaglanmustir.

Materyal-Metot: B hiicresi epitoplart IEDB (https://www.
iedb.org/) ve MCH Class II epitoplar1 ise Vaxign 2 Beta
(http://www.violinet.org/vaxign/) ve Propred-I 2003 (http://

crdd.osdd.net/raghava/propredl/)  programin  kullanarak
tasarlanmuistr.
Bulgular: FElde edilen fizikokimyasal sonuglara gore

tasarlanan as1 58,33 kDa agirligina sahip olmaktadir. Aday
asmin yarillanma Omrii memeli hiicrelerinde 100 saatin
iizerinde, mayada 20 saatin iizerinde ve Escherichia colide
10 saatin iizerinde oldugu bulunmustur. Asmin instabilite
indeksi 28,41 (<40), alifatik indeks 47,51 olarak bulunmustur,
as1 suda ¢Oziiniir ve stabil yapiya sahiptir. Aday asiin genel
hidropatisitesi -1,283'tiir, sonu¢ olarak as1 hidrofilik bir
proteindir ve suda kolayca ¢oziiniir. ToxinPred ve AllerTop
analizlerinden elde edilen sonuglara gore tasarlanan asi
insan ve hayvan hiicrelerinde toksik ve alerjenik etkiye sahip
degildir. PepCalc ve ProtParam analizi sonucunda asinin
yapisinda transmembran sarmalinin bulunmadigi ortaya
cikmistir, bu nedenle asinin rekombinant DNA teknoloji
yontemlerinden gelistirilmesinde herhangi bir ekspresyon
zorlugu beklenmemektedir. docking analizinden elde edilen
sonuglara gore ast HLA-DRB1 * 0101'e -660,73 skoru ile
maksimum afiniteye sahip oldugunu kanitlamistir.

Sonug¢: Bu calismanin sonucu aday asinin HLA-DRB1*0101
ve diger MCHII alellerini stimiile edebilecegini gostermistir.

Anahtar kelimeler: Asi, B Hiicre, Clostridium Perfringens,
HLA-DRBI1 0101, T-Hiicre.
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Introduction

Clostridium perfringens (C. perfringens, other name is Bacillus
welchii) is a spore-forming, anaerobic, gram positive, bacteria
that found in environment, soils, foods, and in intestinal traces
of humans or animals. The bacteria is ranked as significant
pathogens for humans or livestock (1, 2). In the United States
of America the most important reasons of food poisoning is
C. perfringens. The infections of this bacteria cause’s tissue
necrosis in human and animals. C. perfiingens produces a toxin
which name is C. perfringens toxin. It has role in gas gangrene
and myonecrosis in infected tissues (3). C. perfringensis a most
important cause of histotoxic infection in humans and animals.
The disease initiating in the human and animal intestines for
instance enterotoxemia and enteritis. There are five type of C.
perfringens that produce four different toxins: alpha (a), beta
(B), epsilon (¢) and iota (I) (4, 5)

The alpha toxin is essential virulence factor for C. perfringens
which is lethal and has enzymatic activity (6). Alpha toxin
hydrolyzes the phospholipids of cell membrane and it has
important role in gas gangrene. The structure of Alpha toxin
showed that the toxin is consisting of N-domain and C-domain.
The toxin uses from C-domain for binding to host membrane
lipid bilayer (7). Beside human C. perfringens causes yellow
lamb disease in sheep. Beta toxin is produced by types B and
type C of C. perfringens which has important role in central
nervous signs and mucosal necrosis in domestic animals.
The type B of bacteria and toxin causes disease in animals
and human (necrosis effect in human cells). C. perfringens
encodes a cpb gene (C. perfringens beta toxin) that translate
a 336 amino acids peptide, and 27-amino acid of this protein
is as signal peptide which removed through secretion(8). The
disease of types B and type C initiates in intestine of host
(The bacteria produces the toxin in the intestine), so the
toxin into circulation and leads to death of infected host(9).
Epsilon toxin is a pore forming toxin that causes oedema. It
is produced by type B and type D of bacteria and causes fatal
enterotoxemia. lota toxin is an ADP (Adenosine diphosphate
ribose) ribosyltransferase that binds to cell surface protein
and subsequently translocates iota toxin into the cytosol
of host cell (10). This results in inhibition of cell functions
by actin filament depolymerization. The role of iota toxin
as a virulence factor is unknown. In one report, iota toxin
showed positive effects on adherence and colonization of C.
pertringens type E by altering the enterocyte morphology and
strongly inhibit intra-specific growth of other strains (11). The
alpha-toxin is important role in human and animal disease.
There are no licensed vaccines for use in humans and animals
which protect against either gas gangrene. However, vaccines
being developed for use in animals have the potential to be
developed for use in humans.

This study was aimed to design and analysis of multi epitope
vaccine against C. perfringens type A and E.

Material and Methods

In this study we selected five protein from Type A and Type E
of C. perfringens and the vaccine was designed by sequences
of that proteins.
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The protein sequence of Chain A, C. perfringens Alpha toxin
(Genbank: 1IKHO A), NIpC/P60 family protein (GenBank:
KXA13795.1), cell wall anchor domain protein (GenBank:
PZT51328.1), peptide chain release factor 2, and (GenBank:
RQN18066.1), peptide chain release factor 3 (GenBank:
RUR35220.1) was taken from NCBI.

Antigenic effect of these proteins were checked by VaxiJen
server. The vaxiJen score proteins were above the threshold
0.4. Allergicity and Ctotoxicity of the ptoteins were analyzed
via AllerTop and ToxinPred webserver. We removed the part
of proteins that were toxic for humans. The result obtained
from AllerTop showed that the proteins don’t have allergic
potential for eukaryotic cells. Afterward, the epitopes of B
cells were extracted by Immune Epitope Database analyzing
software. IEDB (https://www.iedb.org/) utilizes an artificial
neuron network for ensuring B-cell epitopes. In our research
we selected epitopes that showed higher than 0.35 score. For
prediction of T cell epitope (MCH Class II) we used from
Vaxign 2 Beta (http://www.violinet.org/vaxign/) and Propred-I
2003 (http://crdd.osdd.net/raghava/propred1/) softwares. In
these software’s the epitopes were appraised for their binding
affinity to different MCH Class II (dominant HLA 1T alleles)
with P value of <0.05 were regarded as significant (12).

Antigenic effect of selected epitopes were checked using
VaxiJen webserver (13). B cell and T cell epitopes were
linked together by Lysine-Lysine (KK) amino acids linker
and constructed a peptide chains. Afterward, the allergenicity,
toxicity and antigenicity of multy-epitope vaccine were
analyzed using AllerTop, ToxinPred, and VaxiJen softwares
(14, 15).

This vaccine is designed for using in human and animals, and
will be produce by recombinant DNA technology methods
in future, for this reason we should check the solubility of
the vaccine in human and E.coli. For this reason we used
ProtParam web software to calculate of tendency of candidate
vaccine to be soluble in human and E.coli as overexpression
bacterial host cell (16). Aliphatic index, Molecular weight,
Half-life, isoelectric index, and stability of designed vaccine
investigated using PapCalc and ParatParam (17). Calculation
of potential transmembrane helices was analyzed by Parabi
software. So, 3D structure of our vaccine was was taken
from Swiss-Model server. 3Drefine program was used to
for refining of model of candidate vaccine. GDT-HA score,
3D refine score, GTD-TS, MolProbity, and RMSD score
were taken from 3D refine program. The best model (high
score) was chosen to Ramachandran analysis that was
done Procheck online software (18). The server assigns to
abnormal amino acids position which are in protein structure.
The binding affinity of vaccine to MHC (HLA-DRB1*0101)
investigated via HEX protein protein docking web server.
Firstly, 3D structure of MCH Class II (HLA-DRB1*0101 that
is one of predominant allele was taken from protein data bank
(http://www.rcsb.org/structure/5V4N). Hex protein protein
docking software calculates the energy which is needed
to protein ligand docking (http://hex.loria .fr/manual800/
hex_manual.pdf). In this study to ensure the validity of the
work we used the 3D structure of human serum albumin as
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negative control and calculated the affinity of the protein to
HLA-DRB1*0101(19). The vaccine is most effective if it is
recognized by other MHCII, for this reason we used from
EPIDOCK for checking of the affinity of candidate vaccine to
others MCH Class II types.

Results

B cell epitopes of C. perfiingens vaccine were predicted by
IEDB (Epitopes higher than 0.35 threshold) and for prediction
of T cell epitopes we used from Vaxign (P-values <0.05
were choosen). The antigenic effect of selected epitopes of
candidate vaccine was analyzed using VaxiJen, the result
from VaxiJen showed that atigenic score of our vaccine is
1.023, the score revealed that the vaccine can be stimulate
immune system (Figure 1).

The allergenecity and toxicity of vaccine evaluated by
ToxinPred and Allertop web server. The obtained from
software showed that the vaccine don’t have toxic and allergic
effect on our cells (Figure 2 and 3).

VaxiJen RESULTS

Model selected: bacteria

Threshold for this model: 0.4

Your Sequence:

VSGEDEKPVSAGGEALKIEENKDDKSITFEVP
SPDTERKDISVTOGKKGTDKEDSNKEEVTDS
SGQFDEKTVERSYIGDGNODVGNDMEEKDVV
ATPNEADRTERGFWDDVORAQEVTOEAKRVE
DEREENDEETAKERKGVGGSDANDWRRYLPG
DEAGVRKFNANGKROTSKRTRRAEEAVSSAP
NRGGDVNTGGSSESSSNGSSSSNSGSTVAPP
SEGAASKKARKLEDNLEDNNEPGNEDSENIP
GGNENSGNODNSGNTNSGSNGSANEDEENES
EGSSGEIVEELNDFLELTTKESAFVFEIQAK
EGYCINILDTEKRLAFMRICSEKGEDLHNEL
MEKEKFLLYGGARENFIIAYLNSKKTEMLLR
MYTEERLHELENNLEKMGMLESKLITPGHQOD
FSEDERGGNHGOSEVSTITGDLEDPEEKSPL
PRNSSIGEIDPMTEKKLTSDTEEVEDEFKEKEW
DPDTDNNEFTEDKKIPDTAESORKGDADTEYH
AARKSDGRDSSANENRETGGERYAGTDREWI
SGNSTYNEKEK

Orverall Prediction for the Protective Antigen = 1.0239 ( Probable ANTIGEN ).

Figure 1. VaxiJen analysis of Clostridium perfiingens vaccine

i strstn for selactad window length and Erosa in blus color reprasant the trailing residuss Faling i

Peptides Scanned from Original Protein

Peptide Sequence ¢ | SVM score ¢ | Prediction ¢ | icity ¢ |1 icity + | Hydrophilicity ¢ |Charge ¢ |Molwt +
VSGEDKPVSA 142 Non-Toxin 0.15 0.43 0.61 400 | ses19
SGEDKPVSAG 116 Non-Toxin 0.19 0.89 0.76 100 | 9461

KPVSAGG -1.19 Non-Toxin 0.15 -0.85 073 -1.00 916.09
-1.19 Non-Toxin 023 -1.16 1.03 -2.00 988.15

125 Non-Toxin 014 063 0.68 400 | 930.11

130 Non-Toxin 002 0.10 0.20 0.00 928.19

-149 Non-Toxin 002 0.10 020 0.00 928.19

-133 Non-Toxin 0.06 [g] 0.02 0.00 94424

115 Non-Toxin 0.05 0.06 047 400 | 97422

098 Non-Toxin 0.09 033 0.74 200 | 101626

-1.08 Non-Toxin 018 -0.86 081 -2.00 105929

-0.90 Non-Toxin 030 121 im -1.00 113041

EALKIEENKD 096 Non-Toxin 039 452 141 200 | 118844
ALKIEENKDD 082 Non-Toxin 0.40 152 141 200 | 117441
LKIEENKDDK 085 Non-Toxin 054 -2.09 176 -1.00 1231561

Figure 2. Prediction of toxicity of clostridium perfringens vaccine
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Physicochemical study of designed vaccine showed that the
molecular weight of vaccine is 58.33 kDa with 534 amino
acids. The half-life time of C. perfringens vaccine was found
to be greater than 100 hours in mammalian cells, greater
than 20 hours hours in yeast and greater than 10 hours in
Escherichia coli. The instability index (II) of candidate
vaccine calculated as 28.41 (which is less than 40), the data
obtain from ProtParam showed that the vaccine was stable.
Beside that ProtParam showed that the Aliphatic index of
vaccine is 47.51, the result obtained from alphalitic index
analysis revealed that the the vaccine is thermostable. The
hydropathicity index of candidate vaccine was was -1.283,
the score revealed that the vaccine is a hydrophilic protein
and easily dissolve in water.

The result obtained from PepCalc alalysis showed that the
vaccine don’t have transmembrane helix and it can be clone
and express in E.coli. The transmembrane helix of vaccine is
29.85% (Figure 4).

MAGFLTRGWT U]
WWITVKLIGONG!
1000100011011

T VUNVPREAMITOEN Y
AIATHGKIRDOD10100
e e S 010110111010000
Bioinformatics tool for allergenicity sl

prediction

Figure 3. Prediction of allergenisity of clostridium perfringens
vaccine

ITGDLEDPKKKSPLPRNSSIGE IDPHTEKKLTSDTKKVKDFKKFNDPDTDNNF TKDKKIPDTAESQKKGD
e < < ccccceecchhhhe hhhhhceeeee: ccechhhheee
ADTPYHAAKKSDGKDSSANKNKKTGGEKYAGT DKKWISGNSTYNKK.

cchhhh: ccc eecccceeeeeecceecee

Sequence length : 536

GOR4 :
Alpha helix
35 helix (6g) :
Pi helix (i) :
Beta bridge (8b) :
Extended strand (Es) :
Beta turn (Tt) :
(ss) =
(ce) =
Ambiguous states (?) o is
Other states : @ is

e[ <]

L] 21

160 is
@ is
@ is

29.85%
@.00%
0.00%
0.00%

12.69%
0.00%
0.00%

57.46%

0.00%
0.00%

(Hh) :

@ is
68 is
e is
e is
308 is

Bend region
Random coil

T

el

300 a

Prediction result file (text): [GOR4]

Figure 4. Secondary structure of clostridium perfiingens vaccine
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In this research we used from Swiss Model web server to
drawing of 3D structure of multi epitope vaccine (Figure 5),
then the 3D structure of vaccine was refined by 3D refine
server. The result obtained from 3D refine analysis showed
that the 3D refine score of vaccine was 2910, the GTD-TS
(similarity score ) score of vaccine was 1.000, the GDT-HA
score (similarity score ) was 1.000, the RMSD (deviation
score) score was 0.212, the Molprobity score (physical
realism score) was 2.383 and RWplus (potential energy) was
-3726 (Figure 6).

Figure 5. 3D model of clostridium perfringens vaccine

Refined Model 1

Initial Structure ¥ Refined Structure
Visualization of refined models are displayed in rainbow colors and initial models in white. Drag the
image to rotate model. Scroll the image to zoom in and out. Right-click to access JSmel functions.

Visit the tutorial for more information

Model # 3D score  GDT-TS GDT-HA  RMSD (A) MolProbity RWPlus ~ Refined Model View Mode|

2 2910.18 1.0000 1.0000 0212 2333 -3726.987619 Refined Model 2 View

Figure 6. 3D refinement model of clostridium perfringens vaccine

v
x Cluster: 1 Solution: 1 Mogdels: 0:0 H-Bonds: -1 Bumps: -1 RMS: -1.00
~_Z Etotal Eshape; -65436 Eforce: 0.00 Eair: 0.00
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Ramachandran plot showed that 86.7% of amino acids are
in ideal regions, 13.3% in allowed regions and 0% of amino
acids is in non-ideal regions (Figure 7). The Ramachandran
plot proved the high quality structure of candidate vaccine.

HLA-DRB1*0101 one of predominant allele of MHCII, for
this reason we investigated the affinity of vaccine to this
MHC. Also, human serum albumin was selected as negative
control and affinity of human serum albumin to HLA-
DRB1*0101 was investigated via Hex. The result of docking
analysis revealed that the candidate vaccine has maximum
affinity to HLA-DRBI1*0101 with the score of -660.73
whereas the affinity of negative control to HLA-DRB1was
-65.30 (Figure 8). Beside that we used from another docking
software to investigate the affinity of our designed vaccine to
all of MHCII alleles. The result obtained EPIDOCK showed
that our vaccine has high affinity to GEDKPVSAG epitope
with the score of 0.305, EALKIEENK epitope with the score
of 0.407, KDDKSITFE epitope with the score of 0.437,
KSITFEVPS epitope with the score of 0.357, TFEVPSPDT
epitope with the score of 0.363, and TKKKDISVT epitope
with the score of 0.669 (Figure 9). The result of this study
showed that the candidate vaccine can be stimulate HLA-
DRB1*0101 and other types MHCILI.

Ly T ‘ = ] P
b
135+, 5 ] |
I | B
S
o Ly |- R
g 0
3 [, | = |
z o |
454 = ‘
90 S - : iJ
1354 = ‘ & |
- o
I b
| |
180 -135 do A5 £S5 90 135 1do

Phi (degrees)

Plot statistics

) H-Bonds: -1 Bumps: -1 RMS: -1.00
.73 Eforce: 0.00 Eair: 0.00

B

Frame Rate: 4/s

Figure 8. Molecular docking of HLA-DRB1*0101 with clostridium perfringens vaccine (A) and human serum albumin (B)



Vaccine against Clostridium perfringens

Name Position Sequemce DRB1*0101
Binders have
score above or
0 equal to the 0.3
threshold given
in this row.
seq 44449 3 GEDKPVSAG 0.305
seq 44449 13 EALKIEENK 0.407
seq 44449 21 KDDKSITFE  0.437
seq 44449 24 KSITFEVPS 0.357
seq 44449 27 TFEVPSPDT  0.363
seq 44449 35 TKKEKDISVT 0.669
seq 44449 37 KKDISVTQG 0.466
seq 44449 43 TQGKKGTDK 0.459
seq 44449 54 SNKEKKVTDS 0.476
seq 44449 55 NKKKVTDSS 0.471
seq 44449 58 KVTDSSGQF 0.371
seq 44449 63 SGQFDEKTV 0.699
seq 44449 66 FDEKTVKKS 1.053
seq 44449 69 KTVKKSYIG 0.494

Figure 9. Molecular docking of HLA-DRB1*0101 with clostridium
perfringens vaccine

Discussion

In this research we used the sequence of five protein sequence
of C. perfringens type A and Type E for designing of multi
epitope vaccine. The researcher were used bioinformatics
software’s and web servers to design and investigate the
properties of the vaccine. The antigenic score of vaccine
was 1.023, high antigenic score of different epitopes simply
recognized by T-cells and B-cell, the peptides with antigenic
properties are necessary to raise the immune responses. As
suggested by the antigenicity analysis by VaxiJen, the vaccine
candidate seemed to be effective against C. perfiingens.

The significant evidences were established (secondary
structure and physicochemical characters of designed
vaccine) by Procheck, ProtParam and Parabi web servers.
Physicochemical study of our designed vaccine revealed that
the designed vaccine has a molecular weight of 58.33 kDa.
Proteins that having <110 kDa molecular weight are suitable
vaccine(20). The instability index of vaccine was 28.41 that
is fewer than 40, consequently the vaccine is stable. The
abundance of random coils in our candidate vaccine confirmed
the higher stability of that protein (15, 21). The prediction of
half-life of proteins is one of important challenge in vaccine
design(22). The half-life time of C. perfringens vaccine was
found to be greater than 100 hours in mammalian cells, greater
than 20 hours in yeast and greater than 10 hours in Escherichia
coli. The vaccine has high alphalitic index value, this score
revealed that the vaccine is thermostable, consequently can be
used in endemic and other area(23).

The 3D refines structure of candidate vaccine that was drawn
by 3D refine server was acceptable.
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Because the 3D refine score of vaccine was high (2910) and
the GTD-TS score of vaccine was 1.000. Ramachandran
analysis of vaccine revealed that greatest of amino acids are
in favoured regions and 0% of residues are in outlier region,
the result of Ramachandran plot proved that the quality of
protein structure is satisfactory (16).The result of this study
showed that our designed vaccine has the strongest affinity to
HLA-DRB1*0101and other MHC alleles.

Conclusion

The result of this study proved that the vaccine has appropriate
structure and docking analysis showed that the vaccine is
stable in human and animal cell and can activate humoral
and cellular immune responses against of C. perfiingens type
A and Type E. The vaccine can be cloned and purified in
E.coli, which should be tested in model animals to prove its
effectivity.
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Abstract

Objective: Piecewise regression, which one or more pieces
are combined in breakpoints, is widely used as a statistical
technique. It was aimed to compare piecewise regression
analyses and polynomial regression analysis using both
simulated data and real data sets.

Material-Method: In the application step of the study,
algorithms were created by using R software for simulation
practice. Polynomial and piecewise regression analysis
methods were compared using data sets with n=100 units
and 1000 times running simulation. Additionally, estimation
performances of piecewise and polynomial regression were
built by using the data sets which contained in the number
of tuberculosis cases according to age in 2010 year and the
number of measles cases from 1970 to 2015 years in Turkey
were compared according to the coefficient of determination
(R?), mean square error (MSE), Akaike information criteria
(AIC) and Bayes information criteria (BIC).

Results: It was found that there was a significant difference
between all of the polynomial and piecewise regression
models (p<0.001). R? values of piecewise regression models
were higher than polynomial regression models; MSE, AIC
and BIC values were observed to be lower. According to
the result of both simulation and real data set applications,
piecewise regression models which were generated according
to optimal knots were found to have better estimation
performance than polynomial regression models according to
R2, MSE, AIC and BIC criteria.

Conclusions: This study revealed that data analysis with
piecewise regressions having optimal knots provided
superiority statistically, although polynomial regression
methods are preferred in the field of health studies mostly.

Keywords: Piecewise Regression, Simulation, Tuberculosis,
Measles, Knot.

Ozet

Amac: Bir veya daha fazla parcanin kirilma noktalarinda
birlestirildigi pargali regresyon, istatistiksel bir teknik olarak
yaygin bir sekilde kullanilmaktadir. Bu c¢alismada hem
simiilasyon verisi hem de gercek veri setleri kullanilarak tek
degiskenli polinom regresyon analizi ile karesel ve kiibik
parcali regresyon analizlerinin karsilastirilmasi hedeflendi.

Materyal-Metot: Caligmanin uygulama basamaginda R
yazilim programi kullanilarak simiilasyon uygulamasi i¢in
algoritmalar yazildi. Polinom ve siirekli parcali regresyon
analiz yontemlerinin karsilastirilmasi n=100 birimlik veri
setleri i¢in 1000 tekrarlt simiilasyon ile gergeklestirildi.
Ayrica Tirkiye’de 2010 yilindaki tiiberkiiloz vaka sayilarini
iceren tiiberkiiloz veri seti ile Tiirkiye’deki 1970-2015
yillar1 arasindaki kizamik vaka sayilarini igeren kizamik veri
setleri kullanilarak olusturulan polinom ve parcali regresyon
modellerinin tahmin performanslari; belirtme katsayisi (R?),
hata kareler ortalamas: (HKO), Akaike bilgi kriteri (ABK) ve
Bayes bilgi kriteri (BBK) degerlerine gore karsilastirildi.

Bulgular: Tim polinom ve pargali regresyon modellerinin
R?, HKO, ABK ve BBK degerleri bakimindan performanslari
istatistiksel olarak birbirinden farkli bulundu (p<0,001).
Pargali regresyon modellerinin R? degerlerinin polinom
regresyon modellerine gore daha yiiksek; HKO, ABK ve BBK
degerlerinin ise daha diisiik oldugu gozlendi. Gergek veri
setleri ile yapilan uygulamalarda en uygun doniim noktalarina
gore olusturulan tiim pargali regresyon modellerinin R?
degerlerinin polinom regresyonlardan daha yiiksek; HKO,
ABK ve BBK degerlerinin ise daha diisiik oldugu belirlendi
Olusturulan pargali regresyon modellerinin veri setlerini
polinom regresyonlara gore daha iyi tahmin ettigi belirlendi.

Sonug¢: Saglik alaninda yapilan c¢alismalarin ¢ogunda
polinom regresyon yontemlerinin tercih edilmesine ragmen
bu caligma ile en uygun doniim noktali pargali regresyonlarla
veri analizinin istatistiksel agidan Ustiinlik sagladigi
uygulamalarla ortaya konmustur.

Anahtar kelimeler: Pargali Regresyon, Simiilasyon,
Tiiberkiiloz, Kizamik, Donlim noktasi.
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Introduction

Scientific studies in the field of health, polynomial regression
models are used in addition to the linear regression models
which are widely used for examining the relationship between
the dependent and independent variables (1-4). However, if
the point distribution of the relationship between dependent
and independent variables shows deviations that cannot be
expressed by polynomial regression models, the distribution
of these models is reduced. In such cases, piecewise regression
models are used (4-6). Examination of point distribution
with piecewise regressions provides the researcher with
possibilities to deal with low-level polynomials, to estimate
for any interval of the independent variable, to obtain more
flexible curves and to easily model complex distributions that
cannot be explained by the known models according to the
optimal knots (7, 8).

Polynomials that form piecewise functions can easily be
combined in computer programs. Therefore, the use of
piecewise polynomials is suitable for predicting particularly
the experimental data or modelled curves (9, 10).

This work aims to compare the performances of quadratic and
cubic piecewise regression analyses and univariate polynomial
regression analysis using simulation data. Moreover,
performances of quadratic, cubic piecewise regression and
univariate polynomial regression were compared using
2010 tuberculosis data set and from 1970 to 2015 measles
data set in Turkey. The performance of the generated models
evaluated according to the coefficient of determination (R?),
mean square error (MSE), Akaike information criterion (AIC)
and Bayesian information criterion (BIC).

Material and Methods
Piecewise Regression

"Piecewise regression" refers to the examination of point
distributions of dependent and independent variables divided
into pieces at specific points called knot (6, 11-13).

It may not always be appropriate to estimate a large number of
(x,y) data points in a data set in the form of {(x;y,)): =1,..., n}
with a single curve. As the number of points increases,
deviations from the point distribution will also increase and
estimation power of the generated model will be lower since
the degree of polynomial representing the relation between
x and y will increase too (14, 15). The piecewise regression
approach is recommended for such cases. Piecewise
regression is based on the principle involving a division of the
data sets at specified intervals and an method in each interval
with polynomials of an appropriate degree (4, 11, 16). If the
knot is determined by the researcher at the beginning of the
trial, such knots are called “fixed knots”. If it is not previously
known and is determined by examining the point distribution
obtained through the research, such knots are called the
“variable knots” (17-19). The functions formed between
the knots starting from the first knot are polynomials in the
d’th degree (20, 21). Determination of location and number
of a knot is closely related to the shape of the distribution.
The approximate location and number of knots in piecewise
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regressions can usually be detected by visual inspection (22).
Visual inspection of point distribution gives essential clues
to the researcher about the division form to be applied, how
a function (quadratic or cubic) will be used and how many
pieces of point distribution will be examined (4, 23).

It is important to note that the areas with sudden directional
changes are the possible knot regions. Furthermore, the
function to be used in the division also determine the point
at which the knot or points will be formed in the point
distribution (7, 19).

“+” Functions

The “+” functions are commonly used to create piecewise
regressions. The regression models can be divided into pieces
according to the knots determined by the functions “+”. A
function “+” expressed by (x-t),, t being the knot, and (x-
t) being the independent variable of piecewise function, is
defined as follows:

x >t
x<t

x —t,

(x—t)s = {O,

If x is less than or equal to knot point t, then function equals
to 0. Otherwise, the function is equal to (x-t). Thus, an
expression given by the function "+" does not affect the part
of the piecewise regression model before the corresponding
knot (24-26).

Piecewise Regression Models

It is called to be “continuous piecewise regression” when
different regions of point distributions show the distributions
in respect of the same function or different functions, the case
where functions created before and after any specified knot
gives the same “y.” value at this knot (11, 16, 27).

Each part that forms the piecewise regression has a unique
fixed-term causing discontinuity. The coefficients that impair
continuity can be removed from the model by applying
continuity constraints into the piecewise regression model.
The general form of piecewise regression without any
restrictions is as follows (25, 26, 28, 29).

m d
DD buln -t +e

l=1v=0

K
Slx) =y = Zb(,jxij + i=12,..,n
Jj=0

In this equation; x represents the value of the independent
variable, t is the knot value, bo; is the regression coefficient,
by, is the regression coefficient of the function “+”, k is the
degree of the independent variable, d is the degree of the
function “+”, e is the error term, m is the number of knots,
and n is the sample unit number (25).

The piecewise regression equation given in the general form
above can also be expressed as:

S(xp) = boo + borx; + ...+ borxf
+ [bro(x = 6%+ byg (o — t) 3 + byplag — t) 3+ byala;— £ 4]
+ [baolx; = )4+ bag(x; = )3+ boplxi = )3+ boglo — ) 4] + ..
t,

+ [Bmo(xi = ) § + D1 (Xi = t) b+ (i = )3+ Ba(xi — t) §] + &
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This equation is constrained by applying continuity constraints
and by, by, ..., by the constants can be removed from the
model. So the model becomes continuous (25, 28, 30).

S(x;) = boo + borX; + ...+ borxf + [b11(x; = t1) 4 + bialx; — t1)3 +... bralx; — £) 4]
+ [bar(x; — t5) 4 + boya; — )3 + .. bya(xi — t) 4] +...

+ [bma (% = tm) 4+ ba(x; = t) 3+ Dyna(x; — t) ] +

Simulation Applications

Two different simulation algorithms were performed in
this study. These algorithms have some differences in the
data generation phase. The comparison of polynomial and
continuous piecewise regression analysis methods was
performed according to R%, MSE, AIC, and BIC values that
were calculated after the simulation of n=100 with 1000 runs.
Descriptive statistics were specified as median (25th-75th
percentiles). The data was analyzed using the base and stats
packages in R software.

Second Degree Simulation Application:

Independent variable, one knot and error term were
randomly derived from x~U(1,100), t~U(40,60), e~U(-15,15)
distributions, respectively.

Then the independent variable z=x-t and the dependent
variable y=-10+15%*x-0.22*x?+15%z+0.07*2*-¢ were
generated.

The quadratic regression model was estimated by the least
square method (LSM) and the R?, MSE, AIC and BIC values
of this model were calculated.

The LSM method was used to estimate a piecewise regression
model including two partial pieces in quadratic+quadratic
structure divided into two according to the knot t, the first
piece being formed only with the variable x, and the second
piece being formed with the variables x and z. The R%, MSE,
AIC and BIC values of the model were calculated.

Third Degree Simulation Application:

Independent variable, two different knots and error term
were randomly derived from the distributions x~U(1,100),
t~U(30,50), t,~U(51,70), e~U(-4,4), respectively.

Then the independent variables z =x-t,, z,=x-t, and the
dependent variable y=-10+7%x-0.2%*x*+0.0012*x’+5.2%7 -
0.02*z2+0.00009*z-2*z +0.01*23-0.00009*z;-¢ were
generated.

The cubic regression model was estimated by the LSM
method and the R?%, MSE, AIC and BIC values of this model
were calculated.

A piecewise regression model with two partial pieces in
quadratictcubic structure divided into two according to the
knot t,, the first part is formed only with the variable x and
the second part being formed with the variables x and z,, was
estimated by the LSM method. The R?, MSE, AIC and BIC
values of the model were calculated.

Knot t3= % and the independent variable z,=x-t, were

created to estimate a piecewise regression model with two
partial pieces in a cubic+cubic structure.
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t, was determined as the knot and a piecewise regression
model with two partial pieces in a cubic+cubic structure was
estimated by the LSM method. The first part is formed only
with the variable x; the second part is built with the variables
x and z, in the generated model. The R?, MSE, AIC and BIC
values of the model were calculated.

A piecewise regression model with two partial pieces in
cubictcubic structure divided into two pieces according to
the knot 3, the first piece being formed only with the variable
x and the second part being formed with the variables x and
z,, was estimated by the LSM method. The R2, MSE, AIC and
BIC values of the model were calculated.

Real Data Applications
Tuberculosis Data Set:

The 2010 tuberculosis data set used in the study was retrieved
from the study called “The Battle of Tuberculosis in Turkey
2012 Report” by the Turkish Public Health Institution (https://
hsgm.saglik.gov.tr). The data set consists of 96 units and
contains total tuberculosis cases according to age values
ranging from 0-99. In order to create regression models, the
total number of cases was taken as the dependent variable
(y); age variable was taken as an independent variable

(x) from this data set.

Measles Data Set:

The measles data set used in the study was retrieved from
the webpage on “The Statistical Data of the Department of
Vaccine-Preventable Diseases” on the website of the Turkish
Public Health Institution (https://hsgm.saglik.gov.tr). The data
set consists of 46 units and contains measles cases ranging
from 1970 to 2015. In order to create regression models,
the number of cases variable (y) was taken as the dependent
variable and time variable (x) was taken as an independent
variable from this data set.

Results
Simulation Results

In the study conducted with the data derived from the second
degree, it was observed that none of the R?, MSE, AIC and BIC
values were normally distributed according to the quadratic
regression model. According to the piecewise regression
model in quadratictquadratic structure, only R? value was
not normally distributed; MSE, AIC and BIC values were
found to be normally distributed. For this reason, the Mann-
Whitney U test was used to compare differences between
formed models in terms of the R?, MSE, AIC and BIC values
in simulation with second-degree derived data. The models
were found statistically different with respect to these values
(p<0.001). As shown in Table 1, the pieccewise regression
model in quadratictquadratic structure has higher R? value
and lower MSE, AIC and BIC values. In the study conducted
with the data derived from the third degree, it was observed
that R? and MSE values were not normally distributed and
AIC and BIC values were normally distributed. According
to the piecewise regression model in quadratictcubic
structure, none of the R?, MSE, AIC and BIC values were
normally distributed. According to the cubic+tcubic structure
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in piecewise regression model, it was determined that only
MSE value was not normally distributed, R?, AIC and
BIC values were normally distributed. For this reason, the
Kruskal-Wallis test was used to compare differences between
formed models in terms of the R?2, MSE, AIC and BIC values
in simulation with third-degree derived data. The models
were found statistically different with respect to these values.
(p<0.001). In addition, as a result of multiple comparisons, it
was concluded that all models are statistically different from
each other with respect to R?, MSE, AIC and BIC values
(p<0.001 for comparison of all regression models). Piecewise
regression models were found to have higher values of R?
and lower values of MSE, AIC and BIC. The highest R?
value was found in quadratic+cubic regression model, and
the lowest values of MSE, AIC and BIC were also found in
quadratic+cubic regression model (Table 2).

Table 1. Descriptive statistics and comparison results of R?, MSE,
AIC and BIC values of quadratic and piecewise regression models
(quadratic+quadratic)

Model
Criter
Quadratic Quadratic+Quadratic
R? 0.82 (0.65-0.93) 0.98 (0.97 - 0.99) <0.001
MSE 876.32(760.00-1050.96)  71.30 (67.02 - 76.45)  <0.001
AIC  969.36(955.12-987.54)  722.48(716.30-729.45) <0.001
BIC  979.78 (965.54-997.96)  738.11 (731.93-745.08)  <0.001

Table 2. Descriptive statistics and comparison results of R?, MSE,
AIC and BIC values of cubic regression model and piecewise
regression models (quadratict+cubic and cubic+cubic)

Model
e Cubic Qrgﬁg;zic Cubic+Cubic
R (069.085 (096-098 (095007 00!
MSE (52-230-‘17%-59) (6.887 '-65.72) (8.539 ! ?1.4) <0.001
AlC (689.;;)%#9.4ﬂ (490.28}756124.39) (514.%?%.15) <0.001
pic 71647 519.85 S4828 oo

(70240-73250) (508.83-532.63) (53502 -564.00)

Table 3. Quadratic and cubic regression parameter estimates
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Tuberculosis Data Set Application Results

The quadratic and cubic models were examined in polynomial
and piecewise regression as the distribution of the number of
cases according to age was more appropriate for the cubic
structure in the tuberculosis data set.

Model Estimation By Polynomial Regressions:

Created quadratic and cubic regression equations to estimate
the age-related tuberculosis cases were estimated by the LSM
method.

According to the results, quadratic and cubic regression
models were found statistically significant (For quadratic
model: F=101; df =2, df=93; p<0.001; for cubic model:
F=128; df =3, df, =92; p<0.001). Additionally, all coefficients
of both models were found statistically significant (Table 3).

Model Estimation By Piecewise Regression:

The distribution graph of the number of tuberculosis cases
varying by age was given in Figure 1. When Figure 1 is
examined, it is noticed that the number of cases of tuberculosis
increased between the age of 6 and 21, the number of cases
started to decrease after the age of 21, there was a steady
course between ages 33-57 and a quick decline after age 57.
Therefore, it was decided to model with two knots and three
partial pieces functions. Ages 21 and 33 were determined as
the best knots for applying piecewise regression as a result
of experiments in regions where the number of cases of
tuberculosis had jumps or deviated direction of distribution.

{ decreasing; decreasing

.
e ol ¢ v
i + S on .o
i et e,
{ ¥ ¢ .

Number of Cases

ey T T
0 7 14 2 2 35 42 49 % 6 70 7 B4 9

Age
Figure 1. Distribution of tuberculosis cases according to age and
candidate knot regions

Model
Variable Quadratic Cubic
b S, t b S, t p
Constant 60.42 20.6 2.93 0.004 -44.39 21.2 -2.09 0.04
X 10.53 1 10.51 <0.001 24.13 1.94 12.42 <0.001
x? -0.13 0.01 -12.58 <0.001 -0.49 0.05 -10.24 <0.001
x? 0.003 0.0003 7.66 <0.001
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The following piecewise function structure was created
according to the determined knots.

boo + bg1x + bgyx? 0< x <21
S(x) = {bgo + bo1x + boyx? + byy(x —21) + byp(x —21)2 21< x<33
boo + bo1x + boyx? + byy(x —21) + byy(x = 21)% + byy(x —33) + byp(x—33)% 33 <x <99

According to the function above, it is the first piece between
0-21 years old, the second piece between 21-33 years old
and the third piece between 33-99 years old. A piecewise
regression model with restricted fixed coefficients was formed
by the “+” functions based on the specified knot as follows:

Vi = bgo + bo1X; + boaxZ + by1(x; —21) 4 + byo(x; —21)2 + byy(x; —33) 4 +
byo(x;—33)2 + ¢ i=12,..,96

The regression equation was estimated by the LSM method.
Piecewise regression model was found statistically significant
according to the obtained results (F=340; df=6, df=89;
p<0.001). In addition, all coefficients of the model were
found statistically significant (Table 4).

Graphical representation of formed models was given in
Figure 2. Marked points are knots of the piecewise regression.

Table 4. Parameter estimates in piecewise regression with
quadratict+quadratic+quadratic structure

Variable b S, t p
Constant 69.19 14.81 4.67 <0.001
X -15.80 3.18 -4.97 <0.001
x? 1.52 0.14 10.71 <0.001
(x-21), -45.35 7.37 -6.15 <0.001
(x-21)? -2.65 0.37 -7.27 <0.001
(x-33), 23.29 4.95 4.71 <0.001
(x-33)? 1.08 0.39 2.75 0.007
i /‘?."\‘(‘1
Quadratic Il I
Il =
8o < -
3¥ ;'/,}
g /Z'/ / -§
E et ’// E
2 | s &
> -

3 9 15 21 27 33 P 4'5A5'1 57 63 69 75 81 87 93 99
ge

] Data - - Quadratic Model - + Cubic Model — Quadratic+Quadratic+Quadratic Model I

Figure 2. Representation of estimated and observed values by
regression models of the number of age-related tuberculosis cases

Table 5. The R?, MSE, AIC and BIC values of models

Model R? MSE AIC BIC
Quadratic 0.68  4569.95 1089.45 1099.71
Cubic 0.81  2791.50 1044.13 1056.95
Quadratict

Quadratic+Quadratic 0.96 604.59  903.37  923.79
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Comparison Of Models For Tuberculosis Data Set:

The comparison results according to the calculated model
selection criteria were given in Table 5.

According to the results, the piecewise regression model with
quadratic+quadratict+quadratic structure formed by three
partial pieces is more successful than quadratic and cubic
regression models in estimating the number of age-related
tuberculosis cases (Table 5 and Figure 2).

Measles Data Set Application Results

Because the distribution of the number time-varying measles
cases in the measles data set is more appropriate for the
cubic structure, cubic models were examined in polynomial
regressions, and quadratic models were examined in piecewise
regressions.

Model Estimation By Polynomial Regression:

Created regression equation for estimating the distribution
of time-varying measles cases was estimated by the LSM
method. A quadratic regression model was statistically
significant according to the obtained results (F=13.81; df =3,
df;=42; p=0.002). In addition, all coefficients of the model
were statistically significant. (Table 6).

Table 6. Parameter estimation for cubic regression

Variable b S, t p
Constant 16 880 000 000 6 048 000 000 2.79 0.008
X -25420 000 9107 000 -2.79 0.008
x? 12760 4571 279 0.008
X3 -2.14 0.77 -2.79 0.008
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Figure 3. Point distribution of measles cases between 1970-2015
years

Model Estimation By Piecewise Regressions:

Distribution of measles cases from 1970 to 2015 was given
in Figure 3. The knot was determined according to jump or
sudden change points. As shown in Figure 3, the number of
cases of measles is fluctuating in some regions. So each of the
points in these regions is a candidate knot. For this reason, it
was decided to model with one knot and piecewise function
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with two pieces and year 1993 was determined to be the best
knot for applying piecewise regression as a result of the trials.

According to the determined knot, the following piecewise
function structure was formed:

boo + bo1x + bgax?

boo + bo1x + boyx? + byy(x —1993) + by,(x —1993)2
According to the function above, it is the first piece between
the 1970-1993 years; the second piece is between the 1993-
2015 years. A piecewise regression model with restricted
fixed coefficients were created by “+” functions based on the
specified knot as follows:

,1970 < x <1993

S(x) = {
,1993 < x <2015

¥i = boo + boyx; + boax? + byy(x; — 1993 ), + byp(x; —1993) 3 + ¢; i=12,...,46

The regression equation was estimated by the LSM method.
Piecewise regression model was found statistically significant
according to the obtained results (F=18.63; df =4, df =41;
p<0.001). In addition, all coefficients of the model were found
as statistically significant (Table 7). Graphical representation
of formed models was given in Figure 4. Marked points are
knots of the piecewise regression.

Table 7. Piecewise regression with quadratict+quadratic structure
parameter estimates

Variable b S, t P
Constant 680 600 000 135600 000 5.02 <0.001
X -686 300 136 800 -5.02 <0.001
x? 173 34,52 5.01 <0.001
(x-1993), -5757 1431 -4.02 <0.001
(X-1993)3 -125 40.56 -3.08 0.004
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Figure 4. Estimated and observed values of measles cases between
1970-2015 by the regression models

Comparison Of Regression Models For Measles Data Set:
The comparison results according to the calculated model
selection criteria were given in Table 8.

Table 8. R?, MSE, AIC and BIC values of generated regression
models

Model R? MSE AIC BIC
Cubic 0.50 82550036 979.07 988.22
QuadratictQuadratic ~ 0.65 58190 618 964.99 975.96
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According to the results, the piecewise regression model
with quadratic+quadratic structure that formed by two partial
pieces is more successful than cubic regression model about
estimating the number of time-varying measles cases (Table
8 and Figure 4).

Discussion

Although piecewise regressions are used in many areas, their
use in the field of health is not common yet. Polynomial
regressions were not as popular as piecewise regressions
because they provided more straightforward analysis than
piecewise regressions and were included more often in
statistical package programs. This led researchers to use
polynomial regressions. However, the polynomials that form
piecewise regressions can easily be combined in computer
programs and provide the researcher with the required ease
for analysis.

In reviewing the literature, some studies using piecewise
regressions are remarkable. Hurley et al. conducted a
simulation work with 2000 runs with five data sets of different
structures and formed in order to compare the performances
of the piecewise regressions and simple regressions using
one dependent variable and one independent variable derived
from the distribution of x~U(1,100) consisting of 201 units
(31). Three of the data sets had a quadratic structure, and
the remaining two data sets had a cubic structure. They
constructed six regression models for each data structure: linear
regression, polynomial regression (cubic and quadratic), and
piecewise regression (linear, quadratic and cubic). For each
piecewise regression model, they defined the points x=32 and
x=68 points to be fixed knots, and formed linear, polynomial
and piecewise regression models according to the LSM
method conforming to the data structure in order to estimate
the data sets they derived. They reported that piecewise
regression models had higher R? values and lower MSE
values. Mulla reported that the use of piecewise regression
modeling technique would provide significant benefit to the
researcher in clinical trials, especially in studies on the dose
and response of the drug given to the patient (32). For the
said study, it was used records from 117 patients who were
given serum albumin ranging from 1.1 to 5.1 g/100 mL. it
was used the cubic piecewise regression model and a classical
model, both created with the LSM method, and identified a
knot determined by visual inspection for the cubic piecewise
regression model. According to the results, it was reported
that the cubic piecewise regression model predicted the whole
of the blood concentration values of 60 patients with real-like
accuracy; whereas the classical model only predicted the
values of 25 patients with real-like accuracy, and the results
of the remaining 35 patients contained considerably more
significant differences than the real concentration values
which gathered around the knot determined for piecewise
regression. In our study, polynomial and piecewise regression
models were created by using simulation data and real data
sets, and the performances of these models were compared. In
the simulation application, fixed knots determined according
to the breakpoints created in the data production phase were
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used. The number of knots for all piecewise regression models
were set to one. Changeable knots were used in applications
incluiding real data sets. Knot numbers were determined to
be two in the study with the tuberculosis data set and one
in the study with the measles data set. In determining the
changeable knots, first the number of knots to be used was
decided after visual inspection, and the candidate knot arecas
were identified. After that, the points that provided the highest
performance after trials were chosen as knots. If none of the
points tested as knots in an area designated as the candidate
area had a significant contribution to the model’s estimation
strength, then no selection of knots was made from that area.
According to the results of the applications performed by
using both the simulation datasets and real datasets, it was
seen that the performances of the piecewise regressions are
better than polynomial regressions with higher R? value and
lower MSE, AIC, BIC values.

Determination of appropriate knots is crucial for the
estimations with high performance. Parkhurst et al. used
regression models with both fixed and variable knots (33).
They found that all the variable knot models have higher
prediction power than the fixed knot models in the same
structure. Seber and Wild and Eubank found that the use of
unnecessarily high-degree polynomials for point intervals
that are formed according to the most appropriate knots
didn’t lead to a significant increase in R? but also caused
an excess of parameters and loss of degree of freedom (4,
18). Wold pointed out some details about the determination
of the number and location of knots and reported that each
interval forming a piecewise regression must contain at
least 4-5 observation points and thus the number of knots
should be chosen as few as possible (19). Although the point
distribution of the measles data set used in our study is more
appropriate for the cubic structure, it is predicted by excellent
performance through the use of the piecewise regression
model with quadratictquadratic structure formed according
to optimal knot. Working with low-degree polynomials is
desirable in terms of providing the process if it doesn’t lead to
the need for an increase in the number of knots. In our study, it
was observed that the position of the knot is closely related to
the shape of the distribution and optimal degree polynomials
were used for sub-intervals formed by using as few knots as
possible. Also, it has been found that the contribution of the
model to the performance is close to each other if any point in
the candidate knot determined by visual inspection is selected
as a knot. Firstly the number of knots should be determined,
and then the candidate areas to select the knots should be
decided. Afterwards, the position of the knots should be
identified and the knots providing the best prediction strength
should be selected by trials from candidate regions.

Conclusion

Although researches in the field of health mostly prefer
polynomial regression methods, this study showed through
applications that data analysis by piecewise regressions
with optimal knot provides statistical superiority. The future
studies should consider the piecewise regression method as
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a powerful alternative for all data sets where the relationship
between the dependent and independent variables would
be examined. Furthermore, the use of piecewise regression
should be extended for estimations with higher performance
in health-related researches.

Presented as an oral presantation at the "4th International
Researchers, Statisticians and Young Statisticians Congress
(IRSYSC)" on April 28-30, 2018.
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Ozet

Amac¢: Bu calismanin amaci, bir dis laboratuvarindan
elde edilen, farkli hekimler tarafindan tam seramik kron
iiretimi i¢in yapilan dis preparasyonlarmin dijital verilerinin
incelenmesi, 6l¢iilmesi ve degerlendirilmesidir.

Materyal-Metot: Calismamizda 64 farkli dis hekimine (30
pratisyen, 34 protez uzmani) ait 444 adet dijital daylt modelin;
toplam okliizal yaklasim (Total Occlusal Convergence) (TOC)
acist, abutment uzunlugu, marjinal bitim seklinin basamakli
(shoulder ya da chamfer) olup olmadigi; eger dayli modelde
basamak bulunuyorsa basamak genisligi ve prepare edilen
disin anatomik formunun korunup korunmadig1 incelenmistir.

Bulgular: Elde edilen sonuglar degerlendirildiginde, tim
hekimlere ait ortalama TOC degeri 22,83°, abutment uzunlugu
6,85 mm, marjinal bolgede shoulder veya chamfer basamakli
bir bitim sekli olusturma orani %26,4, anatomik formu koruma
orant %70,5 olarak bulundu. Protez uzmani dis hekimleri ile
pratisyen dis hekimleri arasindaki ortalama TOC degeri farki
ve protez uzmani dis hekimleri ile pratisyen dis hekimleri
arasindaki abutment uzunlugu farki istatistiksel olarak dnemli
bulunmadi. Protez uzmani dis hekimleri (%31,7) ile pratisyen
dis hekimlerinin (%21,8) basamak olusturma oranlari
arasindaki fark ve protez uzmani dis hekimleri (%77,1) ile
pratisyen dis hekimlerinin (%64,9) anatomik formu koruma
oranlar1 arasindaki fark istatistiksel olarak énemli bulundu.

Sonuc: Temel kitaplarin dis preparasyon parametreleri icin
onerdigi degerler ve ¢alismamizla uyumluluk gosteren diger
klinik ve laboratuvar ¢alismalart degerleri arasinda farklilik
bulunmaktadir. Bu yiizden onerilen bu degerlerin gozden
gegirilmesi ve klinik olarak daha ulasilabilir, gercekei
rehberlere  giincellenmesi  gerektigini  diisiinmekteyiz.
Bu calismanin sonuglarma goére, hekimlerin preparasyon
kurallarina yeterince dikkat etmedikleri goriilmektedir.

Anahtar kelimeler: Dis Preparasyonu, Tam Seramik, Toplam
Okliizal Yaklagim, Marjin Tasarimu.

Giris

Porselen, kayip dis dokusunun yerini alabilen en uygun
materyallerden biridir. Renk stabilitesinin iyi olmasi, inert
olmasi, asinma direncinin yiliksek olmasi, 1s1 iletkenliginin
diisiik olmasi, estetik 6zelligi ve biyouyumlulugundan dolay1

Abstract

Objective: The aim of this study was to investigate, measure
and evaluate the digital data of tooth preparations, which were
obtained from a dental laboratory for the production of all-
ceramic crowns, made by different clinicians.
Material-Method: In our study, 444 digital die models
belonged to 64 different dentists (30 general dentists, 34
prosthodontists) evaluated. Total occlusal convergence (TOC)
angle, abutment height, the configuration of marginal finish
line prepared as shoulder or chamfer, the width of marginal
finish line and anatomical form preservation of prepared teeth
were examined.

Results: When the obtained results were evaluated; the
mean TOC value was 22.83°, the abutment height was 6.85
mm, preparation ratio of marginal finish line as shoulder or
chamfer configuration was 26.4% and preservation ratio of
the anatomical form was 70,5% for clinicians. In terms of
TOC value and abutment height, the difference between the
prosthodontists and general dentists were not statistically
significant. Regarding the preparation ratio of marginal
finish line as shoulder or chamfer configuration, between
the prosthodontists (31.7%) and general dentists (21.8%),
difference was found statistically significant. Regarding
the preservation ratio of the anatomical form between
the prosthodontists (77.1%) and general dentists (64.9%)
difference was found statistically significant.

Conclusions: There were differences between the values
suggested in basic books for tooth preparation parameters
and the values of other clinical and laboratory studies similar
to our study. Therefore, it is suggested that these proposed
values should be revised and updated to more accesible and
realistic guidelines. According to the results of this study, it
was observed that clinicians did not pay enough attention to
the rules of preparation.

Keywords: Tooth Preparation, All-Ceramic, Total Occlusal
Convergence, Margin Design.

dis hekimligi pratiginde sik¢a kullanilmaktadir (1-4).

Dis preparasyonu ve tam seramik sisteminin iretim
hassasiyeti, restorasyonlarin prepare edilen dise uyumlarini
o6nemli derecede etkilemektedir. Klinisyenler sabit protetik
restorasyon uygulamalarinda, dis preparasyon prensipleri
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iizerine yogunlasarak, tutuculuk ve direng gibi restorasyonlarin
klinik 6mriinii etkileyen faktorleri en iist seviyeye ¢ikarmaya
calismaktadirlar. Tam metal, tam seramik ve metal destekli
seramik restorasyonlar i¢in belirli kriterlere dayanan spesifik
dis preparasyon prensipleri mevcuttur (5).

Dis preparasyon geometrisi ile ilgili nesnel nicelik degerleri
bildiren klinik ¢alismalarin az olmasi nedeniyle, restorasyonlar
icin yapilan preparasyonlarin durumu ve kalitesi tam olarak
degerlendirilememektedir. Bu nedenle bir¢ok klinisyen
degiskenlik gosteren dis geometrilerinden dolay:r anatomik
formu koruyarak ne kadar preparasyon yapacagini kesin
olarak tahmin edememektedir (5).

Dis preparasyonu, dislerdeki mevcut sikintilardan dolay1 veya
kaybedilen orijinal dis formunun yerine konmas1 i¢in dis
sert dokusunun asindirilmast olarak tanimlanabilir. Charles
Henry Land, 1800°lii yillarin sonlarinda porselen jaket kron
yapimi i¢in dis yapisini koruyan bazi preparasyon ilkelerini
tanimlayarak bunlarm yapilmasini Onermistir (6). Bu
tanimlanan ilkeler, mekanik, estetik ve biyolojik avantajlarin
korunmasinda temel olmaya devam etmektedir.

Dis preparasyon prensipleri genel olarak; dis yapisinin
korunmasi, tutuculuk ve direng, yapisal dayaniklilik,
marjinal biitlinliik ve peridonsiyumun korunmas: olmak
iizere 5’e ayrilmaktadir. Bir restorasyonun dayanikliligini ve
tutuculugunu saglamak sartiyla, dis preparasyonu yapilirken
dis yapisinin saglikli kisimlar1 korunmalidir. Dis yapisindan
kaldirilacak madde miktari, restorasyonun tiiriine ve
materyaline bagh olarak dis preparasyon prensiplerine gore
belirlenmektedir (7). Ayni1 zamanda kronun islevini yerine
getirmesi i¢in, preparasyonun yapisal olarak dayanikli olmasi
ve agizda ¢igneme kuvvetlerine de dayanmasi gerekir.
Tutuculuk ve direng, cogunlukla dis preparasyonunun
geometrisinden, aksiyel kenar uzunlugundan, toplam okliizal
yaklagim agisindan ve anatomik formun degisiminden
etkilenir (7). Genel olarak, preparasyonu yapilmis olan
dislerin karsilikli duvarlarin paralellikleri ne kadar fazlaysa
tutuculuk o kadar fazla olmaktadir. Buna ragmen preparasyon
yapilan duvarlar1 daha net gorebilmek, andirkat alanlarinin
olusumunu engellemek ve restorasyonlarin disler iizerine rahat
oturabilmesi i¢in preparasyon duvarlart koniklestirilmektedir.
Dis preparasyonu sirasinda koniklik olusturulmasi, tutuculuk
iizerindeki olumsuz etkisi nedeniyle en az diizeyde olmalidir.
Koniklik 6n grup disler igin yapilan preparasyonlarda 10°’ye
kadar diiserken, arka grup dislerde yapilan preparasyonlarda
22°ye kadar ¢ikabilmektedir (8).

Restorasyonun marjini, kronun dis yapisina oturdugu
yiizeyle dis yapisi arasindaki yiizey boliimiidiir. Literatiirde
mevcut farkli tasarim 6rnekleri bulunmakla beraber marjin

konfiglirasyonu, lokasyon ve materyal segimine gore
belirlenmektedir (9).
Seramikler, dogada kirilgan oldugundan ve metal

malzemelerden daha az esnek olduklarindan, tam seramik
kronlarm marjinal bolge yapist daha fazla dikkat gerektirir.
Shoulder bitim ¢izgisi, uzun zamandir tam seramik kronlar i¢in
uygulanmaktadir. Genis basamak, okliizal kuvvetlere karst
diren¢ saglayarak porselenin kirilmasina neden olabilecek
gerilimleri azaltir ve iist diizeyde estetigin saglanmasi igin
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kullanilacak materyale yer kazandirir.

Bu calismada, bir dis laboratuvarindan elde edilen, farkli
hekimler tarafindan tam seramik kron tiretimi i¢in yapilan dis
preparasyonlarinin dijital verilerinin incelenmesi, 6l¢tilmesi
ve degerlendirilmesi amaglanmustir.

Materyal-Metot

Bu calisma icin; Siileyman Demirel Universitesi T1p Fakiiltesi
Klinik Aragtirmalar Etik Kurul Baskanligi'ndan, 14/02/2018
tarih ve 14 sayili karar ile etik kurul izni alindi.

Yurt igindeki farkli dis hekimleri (30 pratisyen, 34 protez
uzmani) tarafindan tam seramik (tiim cam seramik cesitleri
ve zirkonya altyapilar) tek iye kron yapimi igin 06zel
bir dis laboratuvarina gonderilmis olan toplam 444 adet
dis preparasyonunu igeren STL (Standard Tessellation
Language) formatindaki modeller, bu dis laboratuvarinin
dijital kiitiiphanesinden alindi. Preparasyonlarin 239 tanesi
pratisyen, 205 tanesi protez uzmani dis hekimleri tarafindan
yapilmisti. Dis preparasyonlarini yapan hekimlerin isimleri,
laboratuvardan alinirken kodlanarak gizli tutuldu.
Preparasyon Parametrelerinin incelenmesi ve Dijital
Verilerin Hazirlanmasi

Calismamiza dahil edilen her bir dijital dayli modelin; toplam
okliizal yaklasim (Total Occlusal Convergence) (TOC)
ac1s1, abutment uzunlugu, marjinal bitim seklinin basamakl
(shoulder ya da chamfer) olup olmadigi; eger dayli modelde
basamak bulunuyorsa basamak genisligi ve prepare edilen
disin anatomik formunun korunup korunmadigi incelendi.
Her bir preparasyon parametresinin incelenmesi i¢in STL
formatindakidijital daylimodel 3D-Tool V12 (3D-Tool GmbH,
Weinheim, Germany) dijital yazilim programina aktarildi.
Standardizasyon i¢in dijital dayli modele okliizalden bakilarak
biitiin basamaklar goriilecek sekilde konumlandirildi ve daylt
modelin bukkal, palatinal, mesial ve distal kenarlarinin ortast
belirlenerek isaretlendi (Sekil 1). Buna gore her bir dijital dayl
modelden bukko-palatinal ve mesio-distal kesit alind1 (Sekil
2, 3). Biitliin 6l¢iim ve degerlendirmeler 2 farkli gozlemci
tarafindan yapildi. Tartismali olan 6l¢iim ve degerlendirmeler
fikir birligi olusuncaya kadar birlikte tekrarlandi.
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Sekil 1. Dijital dayli modelin mesial, distal, bukkal ve palatinal orta
noktalarinin okliizalden goriintiisii
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Sekil 2. Dijital dayli modelin bukko-palatinal kesit goriintiisii

Sekil 3. Dijital dayli modelin mesio-distal kesit goriintiisii

Sekil 4. Bukko-palatinal kesit TOC ag1 dl¢timii

G

Sekil 5. Mesio-distal kesit TOC ag1 6l¢iimii

154

Aslan ve Tuna

TOC A¢1 Olgiimii

Elde edilen bukko-palatinal ve mesio-distal kesit goriintiileri
TOC a¢1 Ol¢iimii  igin, SolidWorks 2016 (Waltham,
Masssachusetts, USA) dijital yazilim programina aktarildi.
Her bir dijital dayli modelin aksiyel yiizlerinin servikal
kenarlarindan karsilikli gizilen ¢izgiler arasinda kalan agi
otomatik olarak olgiildi (Sekil 4, 5). Toplamda 444 adet
bukko-palatinal ve mesio-distal kesit TOC agis1 kaydedildi.
Bu iki TOC degerinin toplamnin ikiye boliinmesi ile ortalama
TOC degeri bulundu.

Abutment Uzunluk Ol¢iimii

Elde edilen dijital dayli modelin mesial ve bukkal goriintiileri,
abutment uzunluk Sl¢iimii i¢in, SolidWorks 2016 (Waltham,
Masssachusetts, USA) dijital yazilim programina aktarildi.
Hem mesialde hem de bukkalde marjinal kenarm en derin
noktasindan insizal (okliizal) kenarin en tepe noktasina
uzanan dik ¢izginin uzunlugu &l¢iildii (Sekil 6, 7). Olgiilen iki
degerin ortalamasi alinarak her bir dayli model i¢in abutment
uzunlugu kaydedildi.

Sekil 6. Dijital dayli modelin mesial gorlintiisiiniin abutment uzunluk
ol¢timii

Sekil 7. Dijital dayli modelin bukkal goriintiisiiniin abutment
uzunluk 6l¢timi

Basamak Genisliklerinin Ol¢iimii

Elde edilen bukko-palatinal ve mesio-distal kesit goriintiileri
basamak genislik 6l¢iimii i¢in, SolidWorks 2016 (Waltham,
Masssachusetts, USA) dijital yazilim programina aktarildi.
Marjinal hattaki basamagin abutmentin uzun aksina en yakin
noktasindan, basamagin dis kenarina kadar uzanan ¢izginin
horizontal diizlemdeki dikey izdiisiimiiniin uzunlugu 6l¢iildii
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(Sekil 8, 9). Her bir dijital dayli modelin bukkal, palatinal,
mesial ve distal basamak genislikleri kaydedildi.

Sekil 8. Dijital dayli modelin bukkal ve palatinal basamak genislik
Olgtimii

Sekil 9. Dijital dayli modelin mesial ve distal basamak genislik
olcimii

Anatomik Formun Korunmas: Parametresinin Analizi
Calismaya dahil edilen STL formatindaki her bir dijital dayl
model 3D-Tool V12 (3D-Tool GmbH, Weinheim, Almanya)
dijital yazilim programina aktarildi. Disin bukkal, palatinal,
mesial, distal ve okliizal goriintiilerine (Sekil 10-14) bakilarak
anatomik formun korunup korunmadig: (andirkatli alanlarin
olup olmadigy, sivri kdse veya kenarlarin olup olmadigi, asiri
kabarik alan ve i¢ biikey alanlarin olup olmadigi vb.) gorsel
olarak degerlendirildi. Anatomik formun korundugu duruma
evet, korunmadigi duruma ise hayir denilerek kayit altina
alind1.

Istatistiksel Analiz

Arastirma verisi “SPSS (Statistical Package for Social
Sciences) for Windows 21.0 (SPSS Inc, Chicago, IL)”
yazilim programi aracilifiyla bilgisayarda degerlendirildi.
Tanimlayici istatistikler ortalama+standart sapma, ortanca (en
kiiciik-en biiyiik), frekans dagilimi ve yiizde olarak sunuldu.
Kategorik degiskenlerin degerlendirmesinde Pearson Ki-Kare
ve Fisher’in Kesinlik Testi uygulandi. Degiskenlerin normal
dagilima uygunlugu gorsel (histogram ve olasilik grafikleri)
ve analitik yontemler (Kolmogorov-Smirnov ve Shapiro-
Wilk Testleri) kullanilarak incelendi. Normal dagilima
uyan degiskenler Student T Testi ile uymayan degiskenler
ise Mann-Whitney U Testi ile karsilastirildi. Istatistiksel
anlamlilik diizeyi P<0,05 olarak kabul edildi.
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Sekil 10. Dijital dayli modelin bukkal goriintiisii
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Sekil 13. Dijital dayli modelin distal goriintiisii
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Sekil 14. Dijital dayli modelin okliizal gérintiisii

Bulgular

Arastirma kapsaminda 64 farkli dis hekimine (30 tane
pratisyen dis hekimi ve 34 tane protez uzmani dis hekimi) ait
444 dis preparasyonu incelendi. Tablo 1’de dis hekimlerinin
yaptiklart preparasyon sayilarinin dagilimi; Tablo 2°de ise
dis hekimlerinin preparasyonla elde ettikleri TOC degeri
ve abutment uzunlugu Ol¢timlerinin dagilimi verildi. Tim
dis hekimlerine ait ortalama TOC degeri 22,8349,03° ve
abutment uzunlugu 6,85+1,21 mm bulundu. Mesio-distal
kesit TOC degeri protez uzmani dis hekimlerinde, pratisyen
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dis hekimlerine goére daha yiiksek ¢ikarken (sirasiyla
18,32+10,49° ve 16,69+11,24°, P=0,018); bukko-palatinal
kesit TOC degeri (29,24+11,02° ve 27,00+12,20°, P=0,043)
ve abutment uzunlugu (6,96+1,27 ve 6,72+1,12, P=0,005)
pratisyen dis hekimlerinde daha yiiksek tespit edildi. Ortalama
TOC degeri agisindan gruplar arasindaki fark istatistiksel
olarak onemli bulunmadi. Tablo 3’te dis hekimlerinin
basamak olusturma sikliklarinin karsilastirilmasi verildi. Tim
dis hekimlerine ait marjinal bdlgede shoulder veya chamfer
basamakli bir bitim sekli olusturma orant %26,4 bulundu.
Protez uzmani dis hekimlerinin, pratisyen dis hekimlerine
gore daha sik mesial (P=0,014), bukkal (P=0,005) ve palatinal
(P=0,003) basamak olusturdugu belirlendi. Protez uzmani dis
hekimleri toplamda %31,7 siklikta basamak olustururken,
pratisyen dis hekimlerinin basamak olusturma sikligi %21,8
bulundu. Basamak olusturma siklig1 agisindan pratisyen
ve protez uzmani dis hekimleri arasindaki fark istatistiksel
olarak 6nemli bulundu (P=0,018). Tablo 4’te dis hekimlerinin
basamak genisligi ol¢limlerinin dagilimi verildi. Tim dis
hekimlerine ait; mesial basamak genisligi 0,71+£0,33 mm,
distal basamak genisligi 0,754+0,40 mm, bukkal basamak
genisligi 0,82+0,36 mm ve palatinal basamak genisligi
0,80+0,41 mm bulundu. iki grup arasinda mesial, distal ve
bukkal basamak genislik farki istatistiksel olarak Onemli
bulunmazken, palatinal basamak genislik farki Onemli

Tablo 1. Dis hekimlerinin yaptiklari preparasyon sayilarinin yiizde dagilimi

Preparasyon sayisi 1 4 5 6 7 8 9 10 11 12 13 15 22 Toplam
Hekim sayis1 6 4 13 12 5 8 4 3 2 4 1 1 1 64
% (Yiizde) 9,4 63 203 18,8 7.8 12,5 6,3 4,7 3,1 6,3 1,6 1,6 1,6 100
Tablo 2. Dis hekimlerinin TOC degeri ve abutment uzunlugu 6l¢timlerinin dagilimi
Pratisyen (n=239) Uzman (n=205) Tiim hekimler (n=444)
Ort£SS Ortanca  Min-Maks. Ort£SS Ortanca  Min-Maks. P Ort£SS Ortanca ~ Min-Maks.
Mesiodistal kesit 1660, 1154 1431 180-70,12 183241049 1545 2685657 0018% 1745£1092 1509 1807012
TOC degeri (°)
Bukkopalatinal ) 3 . :
kesit TOC degeri (%) 29244+11,02 29,10  3,23-59,73 27,00£12,20 26,71  1,35-5827 0,043 2821+11,62 28,45 1,35-59,73
doergt::?l(l:; TOC  507:876 2195 4996123 2266:935 2270 2585275 0775% 2283903 2220 2586123
Abutment 696:127 7,12 297923  672£112 687 317979  0005¢ 685121 703 297979
uzunlugu (mm)
mm: milimetre, n=preparasyon sayisi, Ort.=ortalama, SS=standart sapma, p=anlamlilik diizeyi, *Mann Whitney U testi, **Student T testi
Tablo 3. Dis hekimlerinin basamak olusturma sikliklarinin karsilagtirilmasi
Mesial basamak Distal basamak Bukkal basamak Palatinal basamak T
oplam
olusturma olusturma olusturma olusturma
n (%) n (%) n(%o) n (%) n (%)
Pratisyen 43 (18,0 47 (19,7) 39(16,3) 38(15,9) 52(21,8)
Uzman 57 (27,8) 52(254) 56 (27,3) 56 (27,3) 65(31,7)
X2 6,090 2,070 7,938 8,619 5,629
p* 0,014 0,150 0,005 0,003 0,018
Toplam 100 (22,5) 99 (22,3) 95(21,4) 94 (21,2) 117 (26,4)

n=say1, %=satir yiizdesi, X2=ki-kare degeri, *Pearson Ki-kare Testi
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Tablo 4. Dis hekimlerinin basamak genisligi dl¢iimlerinin dagilimi

Aslan ve Tuna

Pratisyen Uzman Tiim hekimler

Ort£SS Ortanca  Min-Maks. Ort£SS Ortanca  Min-Maks. P* Ort£SS Ortanca  Min-Maks.
Mesial basamak 70,043 (60 030-185 0682023 065 027120 0759 0712033 062 027185
genisligi (mm)
Distal basamak 0812054 063  023-237 0712022 069 026134 0418  075:040 066 023237
genisligi (mm)
Bukkal basamak 3,649 (g0 015299 074:021 072 034136 0022 082036 077  0,15-2.99
genisligi (mm)
Palatinal basamak 20,0 (64 023226 083041 075 020223 0201  080+041 066 020226

genisligi (mm)

mm: milimetre, Ort.=ortalama, SS=standart sapma, *Mann Whitney U Testi

bulundu. Tablo 5’te dis hekimlerinin preparasyon yaparken
anatomik formu koruma sikliklarinin karsilagtirilmasi verildi.
Tiim dis hekimlerine ait anatomik formu koruma orani %70,5
olarak bulundu. Pratisyen dis hekimlerinin %64,9 siklikta,
protez uzmani dis hekimlerinin ise %77,1 siklikta anatomik
formu koruduklar1 goriildii. Buna gore; Protez uzmani ve
pratisyen dis hekimleri arasindaki fark istatistiksel olarak
6nemli bulundu (P=0,005).

Tablo 5. Dis hekimlerinin preparasyon yaparken anatomik formu
koruma sikliklarinin karsilastiriimasi

Anatomik formun korunmasi

Evet Hayir X2 p’
n % n %
Toplamda
Pratisyen 155 64,9 84 35,1 7,922 0,005
Uzman 158 77,1 47 229
Toplam 313 70,5 131 29,5

n=preparasyon sayisi, %=satir ylizdesi, X2=ki-kare degeri, p=anlamlilik diizeyi

Tartisma

Dis preparasyon geometrileri, sabit protetik restorasyonlarin
tutuculuk ve direncine etki eden 6nemli 6zelliklerdendir. Klinik
olarak dis preparasyon geometrileri ile ilgili degerler ve bunlari
6lgmek i¢in kullanilan yontemler net degildir. Yapilan bazi
calismalarda TOC agist mikroskop, siliiet goriintiileme, 131k
projeksiyonu, fotograf fotokopileri, model izdiistimleri ve dijital
kesit goriintii olusturma dahil olmak iizere gesitli yontemlerle
ol¢iilmisgtiir (10-15).

Daha onceki galisma yontemlerinde, dis preparasyonu yapilan
disin geometrisinin asimetrik ve karmasik olmasi karsimiza bir
kisitlama olarak ¢ikmaktaydi. Bu durum, model siliietlerinin
aksiyel duvarlarinin kayitlarinda, abutment uzunlugu ve
marjin genisligi Ol¢limlerinde hatalara neden olmaktaydi.
Calismamizda, standardizasyonu daha giivenli yapilan ve bu tiir
kisitlamalarin olmadig dijital kesit 6l¢tim yontemi kullanild.
TOC agis1, prepare edilmis diste karsilikli iki aksiyel duvar
arasindaki toplam agidir ve materyale 6zgii degildir (16). Bu
geometrik Ozellik ile ilgili, ge¢miste laboratuvar ¢alismalari
da dahil olmak iizere literatiirde uzun ve kapsamli ¢alismalar
yapilmistir. Prothero 2-5°lik TOC araligmi onermistir (17).
Jorgensen deneysel olarak 5°de maksimum retansiyonun
oldugunu bildirmistir (81,3 g/mm2) (18). Aym1 zamanda
Kaufman ve arkadaglart ile El Ebrashi ve arkadaslart da
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benzer TOC degerlerini 6nermislerdir (19, 20). Shillingburg
ve arkadaglari ise TOC degerinin 10° ile 22° arasinda olmasini
6nermislerdir (21). Teorik olarak, paralel aksiyel duvarlar
maksimum tutuculuk ve direng saglarken, birbirlerine ¢ok
yakinlagan kenarlarda tutuculuk ve direng daha azdir. Jorgensen,
TOC arttik¢a hiperbolik olarak retansiyonun azaldigini ve TOC
degeri 5°%i astiginda (10°de, 41,4 g/mm?2) retansiyonda yar1
yariya belirgin bir azalmanin oldugunu 6ne stirmiistiir (18).
Eames ve arkadaslari, dis laboratuvarlarindan rastgele segilen
daylar {izerinde mikroskop yardimi ile yaptiklari calismada,
ortalama 20° TOC degeri bulmuslardir (22). Ohm ve Silness,
son smif dis hekimligi 6grencilerinin klinikte yaptiklart
preparasyonlari incelemisler ve canli dislerin TOC degerlerini
19° ile 27° araliginda rapor etmislerdir (11). Annerstedt ve
arkadaslari tarafindan 6grencilerin ve pratisyen dis hekimlerinin
yaptiklar1 preparasyonlarin  karsilastirildigi  bir ¢aligmada,
ogrencilerin ortalama TOC degeri (19,4°), pratisyen dis
hekimlerinin TOC degerinden (22,1°) daha az bulunmustur (14).
Benzer bagka calismalarda, dis hekimleri i¢in egitim diizeyleri
veya deneyimleri ile belirgin bir korelasyon gdstermeyen
ortalama TOC agilari (14,3° ile 20,1° aralig) rapor edilmistir (23-
25). Nordlander ve arkadaslari, 10 dis hekimi tarafindan yapilan
208 preparasyonu inceledikleri ¢alismalarinda, ortalama TOC
degerini 19,9° olarak rapor etmislerdir (26). Sato ve arkadaslari
tarafindan yapilan bir ¢aligmada prostodontistlerin gézetiminde
intraoral galisan 6grenciler tarafindan 2° ile 5° araligt hedeflenip,
7,10° ile 12,60° araliginda sonug elde edilmistir (27). Bu, gok
kiiciik ag1 hedefi koymanin kabul edilebilir degerler elde etmenin
anahtart olabilecegini disiindiirmektedir. Bununla birlikte,
benzer bir deneysel tasarima sahip Okuyama ve arkadaslarinin
yaptigil baska bir ¢alismada, 6grenciler 2° ile 5° derece arasi
TOC hedefi koymalarina ragmen, sonugta elde edilen TOC
degerleri 34°ye kadar degisen farkliliga sahipti (28). Sato ve
arkadaslar, 2-5°lik ideal standart hedefin degistirilmemesi
gerektigini ancak 10°lik bir TOC degerinin klinik agidan daha
erisilebilir oldugunu 6ne siirmistiir (27).

Calismamizda, ortalama TOC degeri agisindan her iki grup
arasindaki fark istatistiksel olarak 6nemli bulunmamakla birlikte,
hekimlerin yaptigi preparasyonlarin ortalama TOC degerinin,
temel kitaplarda belirtilen ve bazi yazarlar tarafindan da 6nerilen
degerlerden daha biiyiik oldugunu gostermektedir. Ancak bu
sonuglar birgok arastirmacinin bulgulart ile de uyumludur
(10-12, 14, 25, 26). Bu yiizden klinik deneyim veya egitim
seviyesinde farklilik olsa bile teorik olarak onerilen degerlere
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klinik pratikte ulagmakta zorluk yasandig1 sdylenebilir. Mesio-
distal TOC degerinin bukko-palatinal TOC degerinden daha
kiigtik olmasinin nedeni, mesio-distal aksiyel duvarlara daha iyi
ulasilmasi ve izlenebilmesi olabilir. Ayrica kisa palatal aksiyel
yiizeyli dislerin preparasyonunun iki diizlemde yapilmamasi
nedeniyle tek bir palatal ylizey olusur, bu da bukko-palatinal
TOC degerinin daha biiyiik olmasma neden olabilir.

Parker ve arkadaslarmin yaptigi c¢alismada, krittk TOC
degeri ile ilgili hesaplamalarinda 10 mm capindaki molar dis
preparasyonlarinin 3 mm abutment uzunlugu ve 17,4° veya
daha az TOC’a sahip olmasi durumunda yerinden ¢ikmaya
kars1 direncin yeterli oldugunu gostermistir. 10 mm ¢apinda
bir dis preparasyonu i¢in 1 ve 2 mm'lik abutment uzunluklart
sirastyla 5,8° ve 11,6° TOC degeri gerektirmistir (29). Maxwell
ve arkadaslari, minimal (6°) TOC degerine sahip, abutment
uzunlugu 1, 2, 3 ve 5 mm olan yapay kronlarmn direncini test
etmisler. U¢ mm'nin, minimal TOC ile hazirlanan maksiller
kesici disler ve mandibular premolar disler i¢in yeterli direnci
saglamak i¢in gereken minimum abutment uzunlugu oldugu
sonucuna varmuslardir (30). Ozellikle simantasyon islemi
tercihinde, abutment uzunlugu ve TOC degeri 6nemli bir rol
oynamaktadir. Goodacre'nin Onerilerine gére molar dislerde
4 mm'lik bir abutment uzunlugu, geleneksel simantasyona
izin verecektir. Bununla birlikte, 26,74°lik ortalama TOC
degerinde, adeziv simantasyonun daha giivenilir bir alternatif
oldugu belirtilmistir (9). Nitekim, daha yiiksek TOC degerine
sahip preparasyonlarla yapilmig kronlar i¢in uygulanan adeziv
simantasyon isleminin, geleneksel simanlarla yapistirilmig daha
kii¢tik TOC degerine sahip preparasyonlarla yapilmis kronlara
gore daha iyi tutuculuk gosterdigi rapor edilmistir (31, 32).
Sarafianou ve Kafandaris ise 10°den kii¢iik TOC degerleri i¢in
bu iki simantasyon yontemi arasinda bir fark bulamamiglardir
(33).

Caligmamizda, pratisyen dis hekimleri ve protez uzman dis
hekimlerine ait abutment uzunluklari, literatiirde Onerilen
minimum abutment uzunluklarindan daha yiiksek bulundu.
Retrospektif caligmadan kaynakli smirlamalar olsa bile
hekimlerin preparasyon i¢in abutment uzunluklarmi kabul
edilebilir sekilde sagladiklari belirlenmistir.

Marjin tasarmmi, kullanilan materyalin tiiriine bagli olarak
degisen; materyalin seklini ve kalinligin1 dogrudan etkileyen
bir preparasyon parametresidir. Tam seramik restorasyonlar
daha kalin kenar hattina ihtiya¢ duydugundan &zel chamfer
ve shoulder tasarimlarmm endike oldugu belirtilmektedir
(34). Gavelis ve arkadaslari, tam seramik restorasyonlar i¢in
90°lik shoulder tasariminin en iyi uyuma sahip oldugunu rapor
etmiglerdir (35). Teorik olarak tam seramik restorasyonlar i¢in
shoulder ve chamfer marjin tasarimlarindan konik yapidaki
marjin tasarimlara sapmalar, yapisal biitiinliikten 06diin
verilmesine ve aksiyal olarak esit olmayan bir kuvvet dagilima
neden olur; bu da zayif bir yapiya ve sonugta marjinden
kaynaklanan basarisizliga neden olabilir. Friedlander ve
arkadaslart ile Doyle ve arkadaslari; Chamfer, keskin aksiyo-
gingival acili shoulder ve yuvarlak aksiyo-gingival acili
shoulder bitim sekilleri ile prepare edilmis olan maksiller
premolarlar i¢in yapilan tam seramik kronlarin dayanikliklarin
6lgmiisler (36, 37). Laboratuvarda metal daylara simante edilmis
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kronlarla yapilan ¢alismanimn verileri, Sjogren ve Bergman'm
da laboratuvarda yaptigi benzer ¢aligmanin bulgularimi
destekleyerek (38), chamfer bitim hatlarina sahip kronlarin daha
zayif oldugunu rapor etmislerdir. Euan ve arkadaslari; shoulder
ve chamfer bitim sekilleri ile prepare edilmis molar disler i¢in
yapilan zirkonyum oksit alt yapili kronlarm kenar uyumlarimni
inceledikleri ¢alismalarinda her iki marjinal bitim sekli arasinda
fark olmadigini, marjinal kenar uyumlarmin klinik olarak kabul
edilebilir oldugunu bildirmislerdir (39). Re ve arkadaslarinin
yaptig1 benzer baska bir ¢aligmada da zirkonyum oksit alt yapilt
kronlar igin chamfer veya shoulder marjinal bitim sekillerinin
ideal oldugu bildirilmistir (40).

Bu nedenle, tam seramik kronlar igin chamfer ya da shoulder
bitim sekillerinin kullanilabilecegi Ongoriilmektedir. Tam
seramik kronlar i¢in fireticiler, yeterli seramik kalinligimni
korumak igin minimum 1-1,5 mm aras1 basamak genisligini
Onermistir (41).

Calismamizda, tim hekimlere ait marjinal bolgede shoulder
veya chamfer basamakli bir bitim sekli olugturma orani %26,4
olarak bulundu. %73,6 oraninda marjinal bdlgede shoulder
veya chamfer basamakli bir bitim sekli olusturulmamis olmast
ve ortalama basamak genisliklerinin 1 mm’den kiigiik olmast
literatiir 6nerilerinin yeterince karsilanamadigini gostermektedir.
Klinisyenlerin yapmis olduklari preparasyonlara ait digler
iizerinde dnceden eski restorasyonlarin olmasi, mevcut dislerin
klinik olarak fazla madde kaybina ugramis olma ihtimalleri,
diglerin konumlari, klinisyenlerin ¢alisma kosullart  ve
klinisyenlerin marjinal bolge preparasyonlarinda genel olarak
konservatif olma egilimleri bu durumu etkilemis olabilir.
Pratisyen dis hekimlerinin shoulder veya chamfer basamakl
bitim sekli olusturma oranlari (%21,8) ile protez uzmani dis
hekimlerinin shoulder veya chamfer basamakli bitim sekli
olusturma oranlari (%31,7) arasindaki farklilik; klinik deneyim,
tecribe ve bir alanda uzmanlagmanm getirdigi katki ile
aciklanabilir. Bununla beraber her iki grupta da yiiksek oranda
shoulder veya chamfer basamakli bitim seklinin olusturulmamis
olmasi ve calismamizin retrospektif yapisindan kaynakli
siirlamalar net yorum yapilmasini giiglestirmektedir.

Tam seramik restorasyonlar i¢in yapilan preparasyonlar, mevcut
disin anatomik formunu korumasi bakimindan &nemlidir.
Prepare dis ylizeyleri birbiriyle birlestiginde c¢izgi acilart
olusur. Keskin ¢izgi acilart daha fazla stres olusturdugundan,
direnci arttirmak i¢in dis preparasyonu sirasinda ¢izgi agilar
yuvarlatilmalidir. Bununla birlikte, yuvarlatilmis ¢izgi acilariin
direng lizerindeki etkisinin tam seramik restorasyonlarin yapisal
biitinligiinii etkilemesi muhtemeldir (42, 43). Charbeneau
ve arkadaslari ile Tjan ve arkadaslar1 yaptiklar: ¢aligmalarda,
preparasyonu yapilan digin yiizey alanlarinin piiriizsiiz olmasi ve
andirkat alanlar1 barindirmamasi durumunda, restorasyonlarin
marjinal uyumlarinin olumlu yonde etkilendigi, tutuculugun ve
direncin artt1g1 rapor edilmistir (44, 45).

Calismamizda tim hekimlere ait anatomik formu koruma
orant %70,5 olarak bulundu. Pratisyen dis hekimlerinin
anatomik formu koruma oranlar1 (%64,9) ile protez uzmani
dis hekimlerinin anatomik formu koruma oranlari (%77,1)
arasindaki farklilik; klinik deneyim, diglerin konumlart,
diglerin sekilleri, anatomik kisitlamalar ve klinisyenlerin aligkin
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olduklart ¢alisma pozisyonlarindan kaynaklanmis olabilir.
Bununla birlikte, yapilan c¢alismanin retrospektif yapisindan
kaynakli sinirlamalardan dolay: iki grup arasindaki farklilik
sorgulanabilir.

Sonuglar ve farkli yontemlerle yapilan onceki calismalarla
karsilastirlma yapildiginda, STL verilerine dayanan dijital
degerlendirme yontemi, dis preparasyonlarimin degerlendirilmesi
icin yararl1 bir arag gibi gériinmektedir. STL verileri ogu CAD/
CAM sisteminin temelini olusturdugundan preparasyonlarin
degerlendirilmesi igin dijital yontemler gelecekte daha da etkin
duruma gelebilirler.

Sonug¢

Temel kitaplarin dis preparasyon parametreleri i¢in dnerdigi
degerler ile c¢alismamizla uyumluluk gosteren diger klinik
ve laboratuvar c¢alismalari arasinda farklilik bulunmaktadir.
Bu yiizden 6nerilen bu degerlerin gézden gegirilmesi, klinik
olarak daha gercekei ve ulasilabilir rehberler olusturulmasi
gerektigini diisiinmekteyiz.

Bu ¢alisma sonucunda; hekimlerin preparasyon kurallarina
yeterince dikkat etmedikleri goriilmektedir. Bu yiizden
hekimlerin preparasyon yaparken daha 6zenli olmalari
gerekmektedir.

Calismamiz Siileyman Demirel Universitesi Dis Hekimligi
Fakiiltesi Protetik Dis Tedavisi Ana Bilim Dali (Isparta /
Merkez) ve Ozel Dental Labor Freze Teknik Dis Laboratuvari
(Izmir / Konak)’nda yapilmustir.

Calisgmamizin bir boliimii, 24-27 Nisan 2019 tarihlerinde
Burdur’da gerceklestirilen 2. Uluslararas: Saglik Bilimleri ve
Yagam Kongresi’nde 6zet (sdzlii sunum) bildiri olarak kongre
kitabinda yer almistir.
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Abstract

Objective: This study investigated the experiences and
characteristics of chronic disease patients and their relatives
in terms of internet usage for access to health-related
information.

Material-Method: A total of 196 patients and 171 relatives were
included in this study. The study data were collected through
literature-based questionnaires developed by the researchers.

Results: In this study, 68.8% of the patients and 71.9% of
the relatives used the internet for access to health-related
information. The difference between participants who used
the internet for health-related information was determined in
terms of variables including age, type, and numbers of chronic
diseases. Additionally, their frequency of internet usage,
search topics, and online resources to access health-related
information was significantly different (p<0.05). More than
half of the participants (patients: 65.4%; relatives: 56.9%)
stated they did not share the obtained information with health
care providers, and no internet source was recommended by
health professionals.

Conclusions: The results of the study indicate that although
characteristics of seeking health-related information on
the internet differed among patients and relatives, their
experiences and opinions were nearly similar. Thus, health
care professionals should consider the internet usage status of
the patients and relatives to access health-related information
and lead them to use reliable and up to date internet resources.
They should also guide the creation of online content for
chronic disease patients. Moreover, supporting approaches
for patients seeking health-related information on the internet
can be addressed comprehensively in field-specific studies,
in-service training, and conferences.

Keywords: Access to Information, Chronic Disease, Internet.

Introduction

The internet is commonly used all over the world as a
powerful communication and information resource. The
use of the internet to obtain health-related information has

Ozet

Amac¢: Bu calismada, kronik hastaligt olan hastalarin
ve yakinlarinin sagliga iliskin bilgiye ulagsmada internet
kullanimina ile ilgili deneyimleri ve 6zellikleri incelenmistir.

Materyal-Metot: Calismaya toplam 196 hasta ve 171
hasta yakini dahil edilmistir. Calismanin verileri literatiir
dogrultusunda arastirmacilar tarafindan gelistirilen soru
formlar1 araciligryla toplanmaistir.

Bulgular: Bu c¢aligmada hastalarm %68,8'i, yakimlarinin ise
%71,9'u saghiga iliskin bilgiye erismek icin interneti kullanmustir.
Interneti sagliga iliskin bilgi edinmek icin kullanan katilimcilar
arasinda yas, kronik hastalik sayisi ve tipi gibi degiskenler
acisindan fark oldugu belirlenmistir. Ayrica, bu katilimcilarin
saglikla ilgili bilgiye erismek i¢in internet kullanim sikliklart,
arama konular1 ve kullandiklart gevrimi¢i kaynaklar anlamli
derecede farklilik gostermistir (p<0,05). Katilimcilarin yarisindan
fazlasi (hastalar: %65,4; yakinlari: %56,9) elde ettikleri bilgileri
saglik hizmeti saglayicilariyla paylasmadiklarini ve saglik
profesyonelleri tarafindan higbir internet kaynagmin tavsiye
edilmedigini belirtmislerdir.

Sonuc: Calismanin sonuglari, hastalarin ve yakinlarmm internette
sagliga iliskin bilgi arama 6zellikleri arasinda farklilik olmasimna
ragmen, deneyimlerinin ve gorlislerinin neredeyse benzer
oldugunu gostermektedir. Bu nedenle, saglik profesyonelleri,
saglkla ilgili bilgiye erigmek icin hastalarin ve yakinlarinin
internet kullanim durumunu g6z oOntinde bulundurmali ve
onlart giivenilir ve giincel internet kaynaklarimi kullanmalari
icin yonlendirmelidirler. Ayrica, saglik profesyonelleri kronik
hastalig1 olan hastalar icin ¢evrim ici icerik olusturulmasi
konusunda rehberlik etmelidirler. Bunlara ek olarak, internette
saglhga iliskin bilgi almak isteyen hastalar icin destekleyici
yaklasimlar, alana 6zel ¢alismalarda, hizmet ici egitimlerde ve
konferanslarda kapsamli bir sekilde ele alinabilir.

Anahtar kelimeler: Bilgiye Erisim, Kronik Hastalik, Internet.

become increasingly common. Nowadays, wireless network
connections and mobile devices have easy access to the
internet and make a significant contribution to providing
health-related information. Some aspects such as improving
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Using the internet on health information

the quality of life of individuals, the reducing health care
costs, embracement of health policies which support
individual disease management, the participation of patients
in their health care decisions and the needs of comprehensive
information about their own health status have increased the
use of the internet for health-related information (1-5).

The advantages of obtaining health-related information
from the internet include providing patients with a better
understanding of their medical condition, providing social
support, facilitating their participation in health-care
decisions, empowering self-efficacy in disease management,
and improving the treatment outcomes (1, 6-8). The internet
can also positively affect the interaction between the patient
and the health care providers and steer toward patient-centered
interaction in patients who actively use health information (7).

Despite all these advantages, individuals who use the internet
to acquire information about their health problems or of
their loved ones’ may experience some difficulties. While
accessing the desired information on the internet is as simple
as touching a few keys, reaching accurate, up to date and
evidence-based information is a challenge. Individuals may
feel anxious about the information which they trust, and they
may encounter unwanted effects due to incorrect information
and advice from the internet. This situation may adversely
affect their treatment outcomes (7, 9, 10).

Chronic disease patients and their relatives may seek more
information due to complex and long-term treatments, to deal
with the signs and symptoms of the disease, adapt to lifestyle
changes, and to support self-care and activities of daily living
(11-18).

Previous research investigating seeking behavior on the
internet for health-related information focused mainly
on patients (2, 3, 7, 11, 14-18). Few of the current studies
examined the use of the internet by patient’s relatives for
health-related information and compared the characteristics
of patients and relatives about internet usage. Determining
opinions and experiences of chronic disease patients and their
relatives on access to health-related information is crucial for
health care providers because they have key responsibilities
to assess and give information through correct sources to their
patients. In this study, we investigated the characteristics of
internet usage for access to health-related information and
experiences on the issue from the perspectives of chronic
disease patients and their relatives. We hypothesized that
this study could provide insight for health-care providers for
chronic disease patients about the frequency of internet use
to seek health-related information among patients and their
relatives, the reason for their internet preference for health-
related information, the preferred online resources, and type
of information accessed.

Material and Methods
Study Design and Participants

This cross-sectional descriptive study was conducted
in medical departments (internal medicine, neurology,
cardiology, endocrinology, gastroenterology, nephrology,
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thoracic medicine, medical oncology, and hematology clinics)
of Baskent University Hospital located in Ankara, Turkey.

The study population consisted of chronic disease patients
and their relatives applying to these medical departments.
The inclusion criteria were an age of 18 years and more, no
problem in communication, being literate, having at least one
chronic disease and/or being the patient’s relatives, able to use
the internet, and willingness to participate in this study. The
sample size of the study was calculated by power analysis.
The power was calculated based on these results since the
t-test was used to investigate the difference between the use
of the internet to access health-related information, and age.
Based on the analysis, 80% power, 5% margin of error, and
0.5 effect size were achieved when attending to 96 people
who used the internet for health-related information and 48
people who did not use the internet. At the time of this survey,
419 people were interviewed; however, 12 patients and their
11 relatives refused to participate in the study, and 15 patients
and their 11 relatives could not use the internet. Eventually,
136 patients and their 123 relatives who met the inclusion
criteria and who used the internet to access health-related
information, and 63 patients and their 48 relatives not using
it comprised the study sample. Overall, 370 individuals (199
patients and 171 relatives) participated in the study (Figure 1).
Each individual who met the inclusion criteria was included
in the study regardless of being a patient or the relative. For
this reason, the sample size of the patient and the relatives
was different. The study sample constituted patients with
cancer, cardiovascular diseases (hypertension, heart failure,
hyperlipidemia, coronary artery disease, and arrhythmia),
hypo/hyperthyroidism, diabetes mellitus, chronic renal
failure, chronic stomach and intestinal diseases, rheumatoid
arthritis, systemic lupus erythematosus, liver failure, chronic
obstructive pulmonary disease, and anemia and/or their
relatives.

419 patients and relatives
applied to medical departments (internal medicine, neurology,
cardiology, endocrinology, gastroenterology, nephrology, thoracic
medicine, medical oncology and hematology clinics)

The inclusion criteria:
18 years and more
No problem in communication
Being literate
Having at least one chronic disease and/or being their relatives
To be able to use internet
To volunteer to participate in this study

Patients Relatives
Refuse: 12 Refuse: 11
Not internet user: 15 Not internet user: 11
199 Patients 171 Relatives

User the internet for health
information: 123
Not user: 48

User the internet for health
information: 136
Not user: 63

370 individuals (199 patients and 171 relatives) participated

Figure 1. The study samples
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Data Collection Procedure

The data were collected using questionnaires developed
by the researchers based on literature (5, 6, 14, 15, 18-20).
The patients and the relatives had separate questionnaires,
although the questionnaires included similar questions. The
questionnaires were divided into two sections. The first sections
included questions related to the patient’s and his/her relative’s
descriptive characteristics such as age, gender, educational
status, marital status, patient’s chronic diseases, and the
number of chronic diseases. The second section had questions
related to using internet characteristics and their opinions on
using the internet to access health-related information such
as skill, frequency, reasons for using the internet, whether
the respondent used the internet to access health-related
information or not and reasons for not using, preferred internet
resources, whether they found information obtained from the
internet is useful or not, and finally, the approach of health care
professionals to their internet using experiences, etc.

In order to assess the internal validity of the questionnaires,
expert opinions from two nursing faculty were taken. After
making the necessary recommended changes, the final
versions of the questionnaires were prepared. In order to assess
the comprehensibility of the questionnaires, a pre-application
was performed with five patients and five relatives who were
not included in the sampling.

The data collection forms were provided to the patients and
the relatives in the department waiting rooms by the first
two co-authors by face to face interview method. The data
collection process lasted approximately 15-20 minutes.

Data Analysis

The data were recorded using the statistical package for
social science (IBM SPSS 23.0) program and analyzed using
descriptive statistics for the numeric data, frequencies for
categorical data, independent sample t-test, and chi-square
test. Independent variables of this study included descriptive
characteristics of participants, and the dependent variable was
the use of the internet to access health-related information.
These variables were generally compared with the chi-square
test. Only, t-test was used to determine whether there was
a difference between age and number of chronic disease
use of the internet to access health-related information. The
statistical significance value was accepted as p<0.05.

Ethical Considerations

The study was approved by the Baskent University of Medical
and Health Sciences Research and Ethical Committee (project
no: KA12/181). The written permission from the hospital was
obtained to perform the study, and verbal informed consent
was obtained from all participants. Before the questionnaires
were applied, the participants were explained about the
purpose of the study, voluntary nature of study participation,
the choice of the patients to not write their name on the form,
the data would be analyzed only from the answers, and that
their privacy would be protected.
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Results

The mean age of the participant patients and the relatives
was 45.6+£13.4 and 42.1+12.5, respectively. More than half of
the patients and the relatives were female, married, and had
associate/bachelor’s degrees, and their incomes were equal to
expenditure (Table 1).

In the study, cardiovascular diseases (36.2%48%) and
cancer (32.7%-43.3%) were the most frequently mentioned
chronic diseases. The mean number of chronic diseases stated
by the patients and the relatives were 1.8+0.1 and 1.98+1.1,
respectively. A total of 68.8% of chronic disease patients and
71.9% of the relatives reported that they used the internet for
health-related information (Table 1).

Table 1. Descriptive characteristics of the participants

Descriptive characteristics Patients Relatives
(N:199) (N:171)
Age (£SD) 45.59+13.45  42.06 £12.53
Gender N (%) N (%)
Female 124 (62.3) 113 (66.1)
Male 75 (37.7) 58 (33.9)
Marital status
Married 137 (68.8) 109 (63.7)
Single 62 (31.2) 62 (36.3)
Education status
Primary/high school 57 (28.6) 54 (31.6)
Associate / Bachelor’s degree 142 (71.4) 117 (68.4)
Income Level
Less than expenditure 31 (15.6) 20 (11.7)
Equal to expenditure 116 (58.3) 108 (63.2)
More than expenditure 52 (26.1) 43 (25.1)
Chronic disease™
Cardiovascular disease 72 (36.2) 82 (48)
Cancer 65 (32.7) 74 (43.3)
Diabetes mellitus 36 (18.1) 44 (25.7)
Hypothyroidism / Hyperthyroidism 53 (26.6) 20 (11.7)
Chronic kidney disease 28 (14.1) 16 (9.4)
Total number of chronic disease (£SD) 1.8+0.9 1.98+1.1
Internet using status for health related
information
Yes 136 (68.8) 123 (71.9)
No 63 (31.2) 48 (28.1)

*Multiple variables were chosen. Frequencies were determined based on “n”

A statistical difference was observed in the patients’ age
and their internet use status for health-related information
(p<0.05), while there was no such significant difference
between using the internet for health-related information and
other sociodemographic characteristics (Table 2).

On examining cardiovascular diseases of patient participants
or their relatives and their status of using health-related
information on the internet, a statistically significant difference
was observed between cardiovascular disease in patients and
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relatives of diabetics and the use of health-related information
on the internet (p<<0.05). The mean number of chronic diseases
of patients who did not use the internet to search for health-
related information was higher, and this difference was found
to be statistically significant (p<0.001). Further, no significant
difference was found between the patients and their relatives
who participated in the study and used the internet to obtain
health-related information (p>0.05) (Table 2).

In the sample, 40.4% of patients and 51.2% of their
relatives specified that they used the internet several times
a week to acquire health-related information. A statistically
significant difference was observed between patients and
their relatives and in the frequency of using the internet for
health-related information (p<0.05). Besides, in pairwise
comparisons between groups, a significant difference was
observed between “several times a week” and “several
times a month” (X?>=6.001, p=0.014) and “every day” and
“several times a month” (X%=6.383, p=0.012). According to
the abovementioned evaluations, the search for health-related
information on the internet was more frequent among relatives
than the patients (Table 3).

When inquired about the reasons to prefer the internet for
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health-related information, 59.6% of the patients expressed
that obtaining information from the internet was easier
and faster and, 46.3% of their relatives reported that they
deemed that information on the internet was current. Here,
the preferred reasons for participants were found statistically
different (p<0.001) (Table 3).

In the study, the most common search word on health-related
topics on the internet of participants was “disease” (80.9%—
94.3%), “current treatments” (59.6%—66.7%) and “medicines”
(54.4%-52%), and the difference between patients and their
relatives on these topics was significant. According to these,
relatives obtained more information from the internet about
the diseases of patients they had cared for (p=0.001), disease-
related experimental treatments (p=0.04), and associations/
communities (p<0.000) (Table 3).

When looking at internet resources for information as per Table
3, some differences were observed among the participants.
While “personal websites of the doctors (56.6%)”, “websites
of the hospitals” (41.9%), and “official health sites” (39.7%)
were the most common internet resources were preferred by
patients, for patient's relatives, the most preferred sources,
were “websites of academic institutions” (51.2%), “the

Table 2. Using internet status for health-related information of the patients and their relatives in terms of descriptive characteristics

Using internet status for health-related information

Descriptive characteristics

Patients (n=199)

Relatives (n=171)

n(%) n(%)
Yes No Chi-Square test Yes No Chi-Square test
=2.422 =-1.626
Age Mean+SD 43.9+12.4 49.2+14.9 p=0.017* 41.1+11.9 44.5+13.7 p—0.106*
Female 90 (72.6) 34 (27.4) X2=).142 79 (69.9) 34 (30.1) X2=0.672
Gender
Male 47 (62.7) 28 (37.3) p=0.143 44 (75.9) 14 (24.1) p=0.412
Married 94 (68.6) 43 (31.4) X2=0.011 77 (70.6) 32(29.4) X2=0.247
Marital status
Single 43 (69.4) 19 (30.6) p=0.917 46 (74.2) 16 (25.8) p=0.619
Primary / high 36 (63.2) 21 (36.8) 35 (64.8) 19 (35.2)
. school X2=1.204 X?=1.979
Education status
Associate / 101 (71.1) 41 (28.9) p=0.272 88 (75.2) 29 (24.8) p=0.160
Bachelor’s degree ’ ' ’ ’
Less than
expenditure 22 (71) 9 (29) 16 (80) 4(20)
Equal to X?=5.404 X?=1.079
Income status expenditure 73 (62.9) 43 (37.1) 0,067 78 (72.2) 30 (27.8) 0,583
More than
expenditure 42 (80.8) 10 (19.2) 29 (67.4) 14 (32.6)
Type of chronic disease
Cardiovascular Present 43 (59.7) 29 (40.3) X?=4.377 55 (67.1) 27(32.9) X?=1.841
discase Not present 94 (74) 33 (26) p=0.036 68 (76.4) 21 (23.6) p=0.175
Present 40 (61.5) 25 (38.5) X2=2.402 55(74.3) 19 (25.7) X2=1.841
Cancer
Not present 97 (72.4) 37 (27.6) p=0.121 68 (70.1) 29 (29.9) p=0.175
Present 21(58.3) 15 (41.7) X2=2.264 26 (59.1) 18 (40.9) X2=4.837
Diabetes mellitus : )
Not present 116 (71.2) 47 (28.8) p=0.132 97 (76.4) 30 (23.6) p=0.028
Total number of chronic disease t=-3.340 t=-1.681
=+ + . . . .
(MeanSD) 1.6+0.8 2.1+1.1 p=0.001 1.9+1.1 20412 0,005+

*Independent sample t test was used.
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websites of the doctors” (48%), “official health sites” (41.5%)
and “websites of the hospitals” (41.5%). Further, “websites
of unknown origin” was used as the fourth search word
by patients (35.3%) and the fifth by relatives (34.1%). A
statistical difference was observed between the preferences
for these information resources by participants. According to
their relatives, patients used more of “the online newspapers”
(X?=3.925, p=0.048) and “websites of health insurance”
(X?=6.793, p=0.009) and, the relatives used more of “websites
of academic institutions” (X?=7.338, p=0.007) as a source of
information (Table 3).

In this study, we also evaluated the experiences of chronic
disease patients and their relatives concerning the health
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information they obtained from the internet in the last month.
More than half of the participants (61.0%—60.2%) reported
that they could easily access the information they were
seeking. Further, 52.9% of the patients and 64.2% of the
relatives stated that they felt more comfortable when asking
questions to the medical staff. Nearly all the participants
(98.5%-96.7%) pointed out that an internet source was not
recommended by medical staff previously, and 65.4% of the
patients and 56.9% of their relatives did not share with health
care providers the information obtained from the internet.
A statistically significant difference was observed between
these experiences of participants (p>0.05) (Table 4).

Table 3. Comparison of patients’ and their relatives’ internet using status for health-related information and internet using characteristics

. . . Patients Relatives
.Internet using status for'hi?alth—related information and (n=136) (n=123) Chi-Square test
internet using characteristics o o
n (%) n (%)
Status of using Yes 136 (68.8) 123 (71.9)
internet to get health- X?=0.564, p=0.453
related information No 63 (31.2) 48 (28.1)
E d 10 (7.4 17 (13.8
The frequency of SVery la'y k 55 5104) 63 (51 2)
i i everal times a wee . .
using the internet : ( ) ( ) X2 =9.320, p=0.025
for health-related Several times a month 39 (28.7) 20 (16.3)
information .
Several times a year 32 (23.5) 23 (18.7)
Getting information is easy/fast 81 (59.6) 46 (37.4) X?=12.692, p<0.001
Reason§ fm: Provides prior knowledge 52 (38.2) 52 (42.3) X?=.439, p=0.508
preferring internet 4 . o .
for health-related PI‘OV.I es an oppf)rtunlty to compare information 26 (19.1) 30 (24.4) X2=1.06, p=0.303
information® obtained from different sources
The information is the latest 22 (16.2) 57 (46.3) X?=27.724, p<0.001
Disease 110 (80.9) 116 (94.3) X>=10.473, p=0.001
Recent treatments 81 (59.6) 82 (66.7) X?=1.399, p=0.237
Health-related topics  Medicine 74 (54.4) 64 (52) X?=0.147, p=0.702
searching on the Complementary methods 45 (33.1) 46 (37.4) X?=0.526, p=0.468
internet* Stress management 20 (14.7) 15(12.2) X?=0.348, p=0.555
Treatment methods on trial 17 (12.5) 27 (22) X?=4.091, p=0.043
Patient organizations 8(5.9) 25(20.3) X?>=12.118, p<0.001
Individual web sites of doctors 77 (56.6) 59 (48) X?=1.938, p=0.164
Websites of the hospitals 57 (41.9) 51 (41.5) X?=0.005, p=0.942
Official web sites related to health 54 (39.7) 51 (41.5) X?>=0.83, p=0.774
Unknown websites 48 (35.3) 42 (34.1) X?=0.038, p=0.846
Websites of academic institutions 47 (34.6) 63 (51.2) X?=7.338, p=0.007
Internet resources . - _
for health-related Forums related with health 46 (33.8) 41 (33.3) X?=0.007, p=0.934
information* Online medical journals 39 (28.7) 39 (31.7) X?=0.282, p=0.595
Online newspapers 25 (18.4) 12 (9.8) X?=3.925, p=0.048
Yebsnes of special foundations related with chronic 24 (17.6) 18 (14.6) X2=0.432, p=0.511
isease
Websites of health insurance companies 10 (7.4) 1(0.8) X?=6.793, p=0.009
Websites of drug companies 8(5.9) 12 (9.8) X?=1.36, p =0.244

*Multiple variables were chosen. Frequencies were determined based on “n”
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Table 4. Comparison of patients’ and their relatives’ experiences about using internet for health-related information

Akman Yilmaz et al.

Patients Relatives
Experiences about internet use for health-related information (n=136) (n=123) Chi-Square test
n (%) n (%)

How do you rate your internet experience to gain health related information in the last month?
I found the information easily 83 (61.0) 74 (60.2) X>=0.018, p=0.894
I felt satisfied with the information obtained from the internet 63 (46.3) 58 (47.2) X?=0.02, p=0.887
I felt confused by the information I was found 37 (27.2) 24 (19.5) X?=2.123, p=0.145
I was concerned about the accuracy of the information obtained from the internet 27 (19.9) 33 (26.8) X>=1.766, p=0.184
I reached very little information about the issue which I want to learn 14 (10.3) 6 (4.9) X>=2.659, p=0.103
I had difficulties to understand information obtained from the internet 12 (8.8) 5(4.1) X?=2.385, p=0.123
I spent so much time to find information which I wanted to learn. 5@3.7) 7(5.7) X?=0.593, p=0.441
What did you do after getting health related information from the internet in the last month?
I feel confident to raise new questions about the disease and treatment process 72 (52.9) 79 (64.2) X=3.384, p=0.066
with health professionals
I noticed the seriousness of the problem and applied for a doctor 41 (30.1) 32 (26) X?=0.544, p=0.461
I did nothing 25 (18.4) 21 (17.1) X?=0.076, p=0.783
I tried to diagnose the health problem by myself. 15 (11.0) 12 (9.8) X?>=1.034, p=0.596
I got support from others for my health problem 11(8.1) 10 (8.1) X?=0.000, p=0.990
I tried to treat the health problem by myself 4(2.9) 4(3.3) X>=0.021, p=0.885
Have you ever been recommended by a health professional about internet resources?
No 134 (98.5) 119 (96.7)

X?=0.926, p=0.428
Yes 2(1.5) 4(3.3)
Have you ever shared the health information obtained from the internet with a health professional?
No 89 (65.4) 70 (56.9)

X?>=1.983, p=0.159
Yes 47 (34.6) 53 (43.1)

*Multiple variables were chosen. Frequencies were determined based on “n”

Table 5. Opinions of participants about internet use for health-related information

Patients (n=136) n (%)

Relatives (n=123) n (%)

Agree  Notsure Disagree Agree Notsure Disagree

I believe that the health information obtained from the internet is 107 13 16 96 14 13

accurate and reliable (78.7) (9.6) (11.8) (78) (11.4) (10.6)
I check the accuracy of the health information obtained from the 125 2 9 106 8 9

internet 91.9) (1.5) (6.6) (86.2) (6.5) (7.3)
I check the currency of the health information obtained from the 121 2 13 104 9 10

internet (89) (1.5) (9.6) (84.6) (7.3) (8.1)
. . . 122 3 11 112 3 8

I check who wrote the health information on the internet (89.7) 2.2) (8.1 ©1.1) (2.4) 6.5)
I compare the information obtained from the internet with other 113 2 21 103 4 16

resources (83.1) (1.5) (15.4) (83.7) 3.3) (13)
. . . . . . 116 11 9 111 7 5

I believe that health information obtained from the internet is useful (85.3) (8.1) (6.6) (90.2) (5.7) @1
. . . 90 20 26 79 22 22

I try recommendations about health which I learn from the internet (66.2) (14.7) 19.1) (64.2) (17.9) (17.9)
I try health recommendations which I learn from the internet after 111 6 19 104 8 11

consultation of health professionals (81.6) (4.4) (14) (84.6) (6.5) 8.9)
I share the health information which I learn from the internet with my 107 9 20 97 7 19

relatives and other patients (78.7) (6.6) (14.7) (78.9) 5.7) (15.4)
I suggest health recommendations which I obtain from the internet to 53 14 69 54 20 49

my relatives and other patients to apply 39) (10.3) (50.7) (43.9) (16.3) (39.8)
Since I fear from the reactions of health professionals I do not share 40 9 87 28 9 86

information obtained from the internet with them (29.4) (6.6) (64) (32.3) (7.3) (69.9)
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Table 6. The reasons for not using internet for health-related information and other resources used among the participants

Patients Relatives

(n=63) (n=48) Chi-Square test

n (%) n (%)
The reasons for not using internet for health-related information*
Information obtained from internet is unreliable 44 (69.8) 23 (47.9) X?=5.473, p=0.019
It is time consuming to access an information on the internet 8(12.7) 16 (33.3) X?=6.845, p=0.009
Information obtained from internet induces stress affects mood negatively. 18 (28.6) 7 (14.6) X?=3.055, p=0.08
The information given by doctor is enough 10 (15.9) 8 (16.7) X>=0.013, p=0.911
Information resources except for internet*
Health professionals 62 (98.4) 47(97.9) X?>=0.038, p=0.846
Books 18 (28.6) 12 (25) X?>=0.176, p=0.675
Television 17 (27) 7 (14.6) X?=2.472, p=0.116
Friends / Family members 8(12.7) 12 (25) X?=2.791, p=0.095

*Multiple variables were chosen. Frequencies were determined based on “n”

In Table 5, the opinions of patients with chronic disease and
their relatives toward the use of health-related information
are given. Participants in the study often believed that the
information obtained from the internet was reliable, accurate
(78.7%—-78%), and useful (85.3%-90.2%). They checked
the accuracy of the information (91.9%-86.2%), current
status (89%—84.6%), and the author (89.7%-91.1%) of the
information and compared with other written sources (83.1%—
83.7%). They similarly applied the recommendations that they
received from the internet about health (66.2%—64.2%) or by
consulting a doctor, nurse, or health professional (81.6%—
84.6%). However, they recommended these practices less
frequently to their relatives or other patients (39%—43.9%).
The opinions of participants did not show any significant
difference (p>0.05).

The reasons for chronic diseases patients and their relatives
not using the internet for health-related information were
examined in the study. A total of 69.8% of the patients and
47.9% of their relatives did not use the internet because they
thought the information was not reliable. The difference
between items of “a lack of reliable information” (X>=5.473,
P=0.019) and “take the time to get the information” (X*=6.845,
p=0.009) from these reasons and groups was statistically
significant. The majority of these individuals (98.4% —97.9%)
similarly approached and preferred the medical staff for
health-related information (p>0.05) (Table 6).

Discussion

The rapid development of information technologies and
increased access to online resources has enhanced the
popularity of the internet in getting health-related information,
similar to the other fields. In accordance with previous reports,
our study results revealed that patients with chronic disease
and their relatives frequently use the internet to get health-
related information (21, 22).

In our study, younger patients used the internet for health-
related information much frequently, which is comparable
to the observations in previous reports (6, 11). This finding
may be attributed to the facts that it is difficult to keep up the
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latest technological opportunities with increasing age; older
individuals usually have poor skill of using the internet, they
spend less time on the internet, prefer conventional resources
rather than the internet, and their disease duration from the
diagnosis is longer (11).

Earlier reports highlighted that individuals with higher
education and income levels frequently used the internet
to seek health-related information (6, 11, 23, 24). On the
contrary, we observed that getting health-related information
from the internet did not change because of the educational,
marital, and income status of both of the patients and their
relatives. One possible reason why educational status did not
affect the search health information on the internet may be
the increase in internet literacy and accessibility to online
resources compared to the past. Another reason could be the
difference in sample characteristics.

We found that the patients and relatives used the internet at
a similar rate for health-related information. Till date, no
carlier study has compared the internet using the behaviors
of patients and their relatives. Therefore, it was not possible
to make direct comparisons with other reports. On the other
hand, similar socio-demographic characteristics, including
age, gender, and educational, and income level, may be
contributed to this finding.

In the current study, patients with any cardiovascular disease
used the internet for health-related information much
frequently than those with any other condition. Likewise,
relatives of diabetes mellitus patients used the internet more
frequently to seek health-related information. Supporting our
finding, Jadhav et al. emphasized that cardiovascular diseases
were among the most common chronic diseases all over
the world (25). Therefore, patients with the cardiovascular
disease require more information about lifestyle changes like
diet and exercise and may use the internet more frequently.

One of the most striking findings in the current study was that
with the increase in the number of chronic diseases, there was
a decline in the frequency of internet usage to seek health-
related information. Consistent with our findings, Ayers
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and Kronenfeld reported that individuals with more chronic
disease used online resources less frequently (11). This may
be because the burden of chronic diseases increases with age
and negatively affects the internet using the ability of elderly
people compared to younger individuals.

In the current study, while patients mostly preferred the
internet to “getting easy/fast information”, relatives mostly
preferred to “get the current information”. This finding
suggests that while the relatives of the patients sought more
current information obtained from the internet, the patients
were more interested in easy access to the information.

In the present study, the most prevalent issues searched by
both patients and their relatives on the internet were diseases,
current treatment methods, and medicines. Earlier reports
conducted in chronic disease patients also emphasized that
disease and treatment modalities were the most frequent
topics sought on the internet (16, 26).

On assessing the preferred online resources by patients and
their relatives, the relatives of the patients used academic
institutions’ web sites more frequently, while the patients
used the web sites of health insurance companies’ and online
journals more frequently. Our findings indicate that relatives
of the patients used more reliable internet resources than
patients.

We did not find related studies comparing patients and their
relatives in terms of seeking health-related information on the
internet. The patients’ relatives frequently used online current
and reliable information about the patients’ disease, recent
treatments, complementary methods, treatment methods on
trial, and patient organizations. On cumulatively evaluating
these findings, it can be said that relatives can support
patients in decision making and care processes. Additionally,
both of the patients and relatives in the current study mainly
believed that health information obtained from the internet
was accurate, reliable, as well as useful. Two-thirds of
participants tried the advice they learned online. Although the
internet contains several helpful information for individuals,
it also poses a risk of misleading through irrelevant or wrong
information. For most of the patients and their relatives, it
may not be possible to verify the accuracy and validity of the
information. Thus, they should examine the reliability of the
information. In this context, the majority of the participants
stated that they relied on their experiences and opinions about
internet use for health-related information, although, it still
poses a risk.

In our study, more than half of the patients and relatives
reported that they did not share the information which they
obtained from the internet with health professionals. This
rate varied between 26.9% and 59% in previous reports (21,
22, 24). Nevertheless, the participants frequently had shared
the health information and the advice they learned online
with other patients or relatives. Although not specifically
addressed in this study, patients and their relatives may
feel worried about health professionals’ negative attitudes
toward acquiring information from the internet, or the health
professionals may not ask their internet using status. In our
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study, individuals mentioned using unacknowledged internet
resources at higher rates, and not sharing such information
with health professionals may mislead the patients and their
relatives and may have adverse outcomes.

In the present study, a large number of participants reported
that health professionals did not recommend any online
resources, in accordance with previous reports (26, 27).
Surveys conducted with nurses also revealed that only a few
of the nurses led the patients to reliable internet resources
(28-30).

Most of the patients and relatives did not use the internet for
health-related information reported that they did not prefer
the internet as a resource because they found the information
unreliable. Additionally, when we compared the patients
and relatives in terms of this variable, patients were less
frequent in preferring the internet than the relatives due to
unreliable information on the internet. Other reasons reported
by patients and their relatives for not using the internet to
get health-related information included “using the internet
was time-consuming”, “caused stress”, and “affected mood
adversely”. Also, there was a difference between the patients
and the relatives in terms of the item of “using the internet
were time-consuming” among participants, and the patients
preferred this item more frequently.

For the patients and their relatives who did not use the internet
for health-related information, health professionals were
the most preferred information resource, concurrent with
previous reports (13, 20).

Conclusion

This study suggested a similar rate of seeking health-related
information on the internet by the patients and relatives.
However, reasons for their preference of internet and specific
online resources indicated differences between the patients’
and relatives’ choices. Most of the patients and relatives did
not share the information obtained from the internet, and
health professionals also did not recommend reliable online
resources.

Due to technological improvements, health care professionals
will increasingly encounter patients and their relatives who
seek health-related information on the internet. Thus, they
should update themselves about current, scientific, and
online sources of information that are coherent to patients.
Additionally, they should also assess internet usage status of
patients and their relatives for health-related information and
lead them to reliable internet sources. Health professionals
may guide in creating online content on specific issues related
to their fields that patients can easily access. The importance
of such a subject can be noted in meetings such as in-service
training, conferences, etc. Also, more detailed, field-specific
studies on this subject can be carried out.
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Abstract

Objective: This study evaluates the effects of medical error
education on the knowledge and attitudes of nursing students.

Material-Method: In this study, one-group pretest-posttest
semi-experimental design method is used. The study population
consisted of final year students at Duzce University’s School
of Nursing. In the first stage of the study, need assessment is
carried out with the senior students of nursing education. For
the need assessment the entire group of senior students were
recruited; therefore no sampling had done. Data collection form
was applied to 150 students who accepted to participate the
study voluntarily. On the second stage, seven—week education
program was prepared in accordance with the data obtained from
the need assessment and applied to the study group. Before the
education sessions data on personal information was collected
from the study group; scale of medical error trends and scale of
medical error attitudes, a general exam on medical errors and a
case-based exam were applied. Same set of measurement was
applied after the education process was completed.

Results: In this study, it was determined that 85.3% of the
students received education on medical errors, and 54.7%
of the students who received education found the education
inadequate. Scale and knowledge score averages increased
following the participating nurses’ education and training.
This increase was found to be statistically significant
(p<0.001). After training, more value problems were noticed
by students compared to pre-training; furthermore, they were
mentioned by more students.

Conclusions: This study revealed the following: (1)
students think that the information they have been provided
their undergraduate education regarding medical errors is
inadequate; (2) medical errors are not adequately emphasized
in nursing curricula, (3) medical error education increases
the knowledge and awareness of students regarding medical
errors, and; (4) medical error education decreases medical
error tendencies and positively affects nursing students’
attitudes toward medical errors.

Keywords: Ethical Responsibility, Malpractice, Medical
Error, Nursing Education, Patient Safety.

Ozet

Amac: Bu calisma, hemsirelik 6grencilerine verilen tibbi
hata egitiminin Ogrencilerin bilgi ve tutumlarina etkisini
degerlendirmek amaciyla planlanmistir.

Materyal-Metot: Bu arastirmada ontest-sontest tek gruplu
yart deneysel yontem kullanilmistir. Caligmanin evrenini
Diizce Universitesi Hemgirelik Boliimii son smif égrencileri
olusturmustur. Caligsmanin ilk asamasinda hemsirelik son sinif
ogrencileri ile ihtiya¢ analizi yapilmistir. Thtiyac analizi icin
ayrica Orneklem secimine gidilmemis, veri toplama formu
calismaya katilmay1 goniillii olarak kabul eden 150 6grenciye
uygulanmistir. ikinci asamasinda ise ihtiyac analizinden elde
edilen veriler dogrultusunda toplam yedi haftadan olusan
egitim programi hazirlanmis ve uygulanmistir. Egitim 6ncesi
ve sonrasinda Ogrencilere, kisisel bilgi formu, bilgi testi,
vaka formu, Hemsirelikte Tibbi Hataya Egilim Olgegi ve
Tibbi Hatalarda Tutum Olgegi’nden olusan dntest ve sontest
uygulanmustir.

Bulgular: Calismada, 6grencilerin %85,3 liniin tibbi hatalarla
ilgili egitim aldig1; egitim alan Ogrencilerin %54,7 sinin
aldiklar1 egitimi yetersiz bulduklart belirlenmistir. Egitim
Oncesine gore egitim sonrast Hemsirelikte Tibbi Hataya
Egilim Olgegi, Tibbi Hatalarda Tutum Olgegi ve bilgi puani
ortalamalar1 ylikselmistir. Bu artis istatistiksel olarak anlamli
bulunmustur (p<0,001). Vaka analizlerinde egitim sonrasinda
ogrenciler tarafindan egitim Oncesine gore daha fazla sayida
deger sorunu fark edilmis ve daha fazla sayida 6grenci
tarafindan dile getirilmistir.

Sonuc¢: Calismadan elde edilen sonuclar dogrultusunda,
ogrencilerin tibbi hataya iliskin aldiklar1 egitimi ve bilgilerini
yeterli bulmadigi, 6grencilere verilen tibbi hata egitiminin
ogrencilerin tibbi hataya yonelik bilgi ve farkindaliklarimi
arttirdig1, tibbi hataya egilimlerini azalttig1 ve tibbi hatalarda
tutumlarmni olumlu yonde etkiledigi belirlenmistir.

Anahtar Kelimeler: Etik Sorumluluk, Hasta Giivenligi,
Hemsirelik Egitimi, T1bbi Hata.
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Medical error in nursing

Introduction

The concept of medical errors is important and is becoming
increasingly important each day. Medical error is a concept
that concerns all health professionals, including nurses.
Healthcare work inevitably incurs certain medical errors.
Nurses have an important place within healthcare, and must
be concerned with their patients at all times when in their
professional roles. However, nurses’ involvement in the
care and treatment of patients can have a negative effect on
patient safety due to erroneous practices. In recent years, the
number of litigation cases taken against nurses has increased.
Medical errors arise due to erroneous practices of healthcare
workers, a lack of knowledge and skills, and neglectful and
careless behavior, which endangers patient safety. Reducing
the prevalence of medical errors and ensuring patient safety is
extremely important for improving the quality of patient care.
For this, health workers should raise their awareness and help
to develop positive attitudes.

Ensuring patient safety is the most important aspect of health
care. Patient safety is the foundation of good patient care and
an important quality indicator of health care facilities. The
World Health Organization (WHO) defines patient safety
as the main criterion of health care. Patient safety itself can
be defined as the prevention and improvement of damages
caused by health services and, as a process, concerns all those
measures that need to be taken by health institutions and
workers to prevent harm or damage to individuals patients.
Although patient safety is not just concerned with the
reduction of medical errors, the way to improve the quality
of care within and among health services can nevertheless
be achieved by reducing the prevalence of such errors. The
International Council of Nursing (ICN) addresses patient
safety thematically in its 2006 and 2015 publications,
emphasizing that medical errors are a threat to patient safety;
accordingly, the ICN considers medical errors to be the basis
for a majority issues covered by patient safety (1, 2).

Reducing medical errors and ensuring patient safety are
important indicators for the improvement of nursing care
quality. The knowledge and awareness of healthcare
professionals regarding medical errors can be improved
through education. Accordingly, it is necessary for medical
error training to begin, specifically, in the pre-graduation
period of a nursing student’s training and education; this
will ensure that future health workers are ready and able
to provide safe health services. Certain courses related
to medical errors can then be added to nursing curricula.
Consequently, medical error training can be arranged in
such a way that the nursing student can easily comprehend
and assimilate new understanding and knowledge or medical
errors, thereby eliminating deficiencies within or concerning
certain subjects via several means, including: the undertaking
different activities; the teaching of duties, authorities, and
responsibilities as well as legal, professional and ethical
approaches within the nursing field; and keeping nurses’
subject knowledge up-to-date through in-service trainings,
congresses, and symposiums following their graduation.
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This study was planned to evaluate the effect of medical
error training when given to nursing students in regard to the
knowledge and attitudes of those students. The aim of this
course is to reduce errors and mistakes caused by students
when undertaking clinical practices, to raise students’
awareness of the legal and ethical dimensions of medical
errors, and to raise the awareness of the students in general.

Material and Methods

The pretest-posttest single group semi-experimental method
was used in the study. The research was carried out in two
stages. In the first phase, needs analysis was conducted with
the senior nursing students. In the needs analysis, a data
collection form that was created by the researcher to reveal
the deficiencies of the students about medical errors based on
the literature was used. In the second stage; training program
has been prepared and implemented in accordance with the
data obtained from the needs analysis

Effectiveness of the training was evaluated by using personal
information form developed by the researcher before and
after the training, information test, case form prepared by the
researcher receiving expert opinion, Malpractice Tendency
Scale in Nursing developed by Ozata and Altunkan, Attitude
Scale in Medical Errors developed by Giile¢ and Seren
Intepeler (3, 4).

The study population consisted of final year students at Duzce
University’s School of Nursing. No sample selection was
made for the needs analysis, which comprised the first stage
of this research. The data collection form was completed by
150 of 186 students who voluntarily accepted to participate
in the study between 26-30th September 2016. This group
had a participation rate of 80.6% in regard to this study. In the
second stage, 40 students were selected for the study group to
be provided with training. The study group was selected by
random sampling method and all participants were involved
in this study voluntarily.

Data were transferred to—and analyzed using—IBM’s SPSS
Statistics 22 software program. Frequency analysis was used
to analyze those data collated from the study form for the needs
analysis. While evaluating those data collated both before
and after training, frequency distributions for categorical
variables and descriptive statistics (meantSD) were given
for numerical variables. Reliability analysis was applied to
the Malpractice Trend Scale in Nursing and Medical Errors
Attitude Scale. In order to calculate participants’ scale and
subscale scores, scores were obtained by taking the average
of those relevant items within the scale.

The Shapiro—Wilk normality test was applied to the
participants’ knowledge score, Malpractice Trend Scale in
Nursing, and the subscales and attitude and sub-subscales
scores of medical errors as part of the data analysis stage. The
completion of the test revealed that all scores provided the
assumption of normality (p>0.05); accordingly, parametric
tests were used in the comparisons. An investigation as to
whether there was a difference between the two dependent
groups (e.g. a difference between pretest and posttest groups)
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was undertaken with the use of a Dependent T-Test for paired
samples. Differences between the two independent groups
(e.g. per gender) were analyzed according to the scores using
Independent T-Test for paired samples. The relationship
between two independent numerical variables was interpreted
using the Pearson correlation coefficient.

In this study, a case form consisting of four cases with medical
errors was used. The cases were prepared by the researcher
and expert opinion was received. Students were asked about
their opinions about each case, whether there was a medical
error or not, and asked to evaluate the situation in terms of
ethical principles and values. Cases were analyzed by the
researcher and turned into a rubric through examination of
those medical errors they contained. Student responses for
each individual case were then evaluated according to this
rubric. Obtained data were input into the SPSS program and
frequency analyzes performed.

Ethical permission for this study was granted by the
relevant body (Duzce University Faculty of Medicine Ethics
Committee for Invasive Non-Invasive Clinical Research);
permission from the institution in which the study was carried
out was also granted. For the data analysis, students were
informed and verbal consent obtained. Necessary permissions
were obtained from the scale owners to use the scales both
before and after training was given. Written permission was
obtained from all students participants who attended training.

Results

The data obtained from the study were evaluated in three
stages: findings obtained from the needs analysis, findings
obtained before and after the training, and findings obtained
from the case studies.

Findings Obtained From The Needs Analysis

A total of 150 students participated in the needs analysis which
comprised the first stage of the current study (participation
rate: 80.6%). Overall, 84.7% of the participating students
were female; 34.6% were Anatolian High School graduates,
and 34.6% were graduates of a General High School.
Participating students were aged 20—36; the mean age of the
group was 21.7£1.6 (Table 1).

Table 1. Demographic information of students
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While 85.3% of the students have received training on medical
errors, 54.7% of them reported the training they had received
to be insufficient. Overall, 73.6% of students reported that
they had received education concerning medical errors during
their undergraduate education, with some students receiving
medical error training in deontology (61.2%) and forensic
medicine (38.8%).

According to the needs analysis, students believed their
knowledge to be insufficient. The most important issue for
students in this regard concerned the duties, authorities,
and responsibilities of erroneous acts pertaining to medical
errors and erroneous medical practice. Subjects that student
respondents felt to be most significant are listed in descending
order from most to least important: legal responsibility, ethical
responsibility, professional responsibility, error reporting,
patient safety, causes of medical errors, basic concepts,
medical error examples, and medical error classification.

A group of 40 volunteer were trained in the second stage of
this research. Overall, 82.5% of these students were female;
45.0% graduated from an Anatolian High School. All students
were aged 21-25 and had a mean age of 22.7+0.97 years
(Table 1).

Findings Obtained Before and After The Training

The mean total score of the Malpractice Trend Scale in Nursing
after training increased from 4.27 to 4.57. Considering the
sub-scale score averages of this scale, it was seen that the sub-
scale score averages of Drug and Transfusion Applications
increased from 4.22 to 4.58 (p=0.000); sub-scale score
averages of Hospital Infections increased from 4.34 to 4.62
(p=0.000); sub-scale score averages of Patient Monitoring
and Material Safety increased from 4.08 to 4.36 (p=0.002);
sub-scale score averages of Falls increased from 4.43 to 4.67
(p=0.005), and sub-scale score averages of Communication
increased from 4.47 to 4.70 (p=0.007). These results show
a statistically significant difference (Table 2). These findings
indicate that medical error training is effective in reducing
students’ Malpractice Trend Scale in Nursing scores.

The total score of the students’ Medical Errors Attitude Scale

increased from 3.80 to 4.33. These results show a statistically
significant difference (p=0.000). Considering sub-scale

Needs Analysis Training
Demographic information of students n % n %
Female 127 84.7 33 82.5
Gender Male 23 15.3 17.5
Anatolian High School 52 34.7 6 15.0
General High School 52 34.7 18 45.0
Graduation Status Health vocational high School 32 21.3 4 10.0
Vocational and Technical High School 11 7.3 12 30.0
Other 3 2.0
Age X£SS: 21.7+1.6 22.7+0.97
Total 150 100 40 100.0

172



Medical error in nursing

Yilmaz and Yalim

Table 2. Comparison of pretest and posttest scores of the Malpractice Trend Scale and Medical Errors Attitude Scale toward (Medical Errors

and Sub-Dimensions)

Pretest Posttest
Mean+SD Mean+SD t P

Malpractice Trend Scale Total Score 4.27+0.357 4.57+0.342 -5.038 <0.001
Sub-scales

Drug and transfusion applications 4.22+0.427 4.58+0.360 -4.863 <0.001
Hospital infections 4.34+0.403 4.62+0.393 -3.808 <0.001
Patient monitoring and material safety 4.08+0.458 4.36+0.484 -3.372 0.002*
Falls 4.43+0.530 4.67+0.394 -2.995 0.005*
Communication 4.47+0.497 4.70+0.373 -2.836 0.007*
Medical Errors Attitude Scale Total Score 3.80+0.347 4.33+0.258 -10.169 <0.001
Sub Dimensions

Medical error perception 3.11£0.702 3.56+0.744 -3.278 0.002
Approach to medical error 3.84+0.487 4.50+0.383 -7.866 <0.001
Causes of medical error 3.96+0.435 4.38+0.361 -5.912 <0.001

#p<0.01

score averages, sub-scale score averages of Medical Error
Perception increased from 3.11 to 3.56 (p=0.002), sub-scale
score averages of Approach to Medical Errors increased from
3.84t04.50 (p=0.000), and sub-scale score averages of Causes
of Medical Errors increased from 3.96 to 4.38 (p=0.000).
These results show a statistically significant difference (Table
2).

Considering the pretest and posttest mean scores of attitude
scales toward medical errors, the attitudes of the students
toward medical errors were found to be positive. It can be
seen that students’ mean post-training scores were higher than
pre-training mean scores. These findings suggest that medical
error training positively affects the attitudes of students
toward medical errors.

The average knowledge scores of students participating in
the training increased from 2.53 before training to 18.23
after training; a statistically significant difference can be seen
between the two scores (Table 3). This finding also shows
that medical error training has a significant effect on students’
knowledge of medical errors.

Table 3. Comparison of the students’ knowledge points related to
medical errors

Test Mean+SD t p
Pretest 2.53+1.109
Knowledge 36018  <0.001
points Posttest ~ 18.2342.326

After training, a 54.2% linear relationship in a statistically
significant positive direction was found between the tendency
scale and attitude scale scores as a result of the correlation
analysis of the Malpractice Trend Scale in Nursing and the
Medical Errors Attitude Scale. It was revealed that the scores
students obtain from the attitude scale for medical errors
increases along with the scores from the Malpractice Trend
Scale. In other words, medical error tendencies decrease as
students' attitudes towards medical errors, their approaches
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and their attitudes towards the causes of medical errors change
in a positive direction. It was seen that the medical error
training provided to the students increased the awareness of
the students about medical errors, and this situation affected
the students' tendency toward medical errors. It was seen that
the medical error training provided to the students increased
the awareness of the students about medical errors, and that
this situation affected the students’ tendency toward medical
errors.

Findings Obtained From The Case Studies

Students were given four cases involving medical errors
and the students asked to express their cases with their own
words. In the case analysis, students were not provided with
options related to the value problems contained within the
particular cases, and an analysis carried out based on their
own statements. When the students’ pre-training and post-
training evaluations were compared, more value problems
were revealed to have been noticed by students after training
than before training; this was also expressed by more students.
Students acquire a new professional language through their
education. It was thought that the increased number of those
who thought that there is a medical error and the number
of value problems expressed before education depended
on clarification of information pertaining to the concept
of medical errors among students, and raising awareness
accordingly.

Discussion

Analysis Of The Findings Obtained From The Needs
Analysis

Patient safety education is a cornerstone for the provision
of safe health care and also an integral part of a nursing
student practice. The fact that this issue is not sufficiently
integrated or involved in the training of nurses is a significant
shortcoming, especially as nurses comprise such a large and
broad membership of healthcare workers. It is inevitable that
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students who are graduates of education programs that do not
give give enough attention to the subjects of patient safety and
medical errors within their curricula subsequently experience
problems in their professional lives. Knowing the approaches
and knowledge levels of the medical staff concerning medical
errors is important for shaping those measures necessary for
the prevention of possible errors. Studies show that nursing
curricula do not sufficiently consider or address the issue of
medical errors, and that consequently many students graduate
with insufficient knowledge regarding this subject (5-7).

On examination of the nursing curriculum of Turkey, it can
be seen that the subject was mostly ignored until recent years.
Related courses have begun to be included in curricula in
recent years due to the increasing awareness about and around
the issue of medical errors. It is thought that, within nursing
education, the issue of patient safety and medical errors is
insufficient for students, and that lessons concerning these
subjects are few and fragmented. As it currently exists, such
education falls short of meeting the needs of the students.
Subjects such as patient safety, forensic medicine, and health
law are mandatory in some schools, while in others they are
given as elective courses. However, their can be seen that the
number of schools adding these courses to their curriculum in
Turkey is not yet at a desirable level and that there is a lack of
unity among such nursing schools. Many studies corroborate
this and support such assertions, and this shall be the starting
point of our work; namely, that the subject of medical error
is not sufficiently involved in nursing curricula, and that
consequently nursing students are lacking in knowledge
regarding this subject (8-14). Overall, 85.3% of students who
participated in our study said that they received an education
about medical errors; 46.7% of participants stated that they
found this training to be insufficient. This result is similar to
that of other studies (15-18).

While 11.3% of the students who participated in our study
reported that they had received their training in congresses
and symposiums, 15.1% is in field where they applied their
courses. Furthermore, 73.6% reported that they had received
their training on medical errors during their undergraduate
education; 61.2% as part of a deontology course and 38.8%
as part of a forensic medicine course. The deontology course
is compulsory, while the forensic medicine course is given to
third-grade students for two hours a week as a selective course
within the faculty in which research is being undertaken. The
‘medical error’ subject lasts a period of two hours within
each of these courses. Students participating in the research
are senior nursing students. Considering that all students take
the compulsory deontology courses, and that some take the
forensic medicine course alongside the deontology course,
it is noteworthy that 14.7% of respondents of the current
study reported that they had received no such medical error
education, and that 38.8% did not indicate ‘deontology’
among their educational resources. These findings support the
argument that medical error training, as it is given to student
nurses in their undergraduate education, is insufficient, as is
the information provided to them; furthermore, it suggests
that, even when this subject is discussed according to
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different dimensions and as part of different courses, students
find it difficult to assimilate such information and integrate it
into their nursing education. For this reason, as emphasized
within these studies, it should be given more attention in the
curriculum for medical error and patient safety education, not
a superficial in the forensic medicine and deontology classes,
but also a separate subject or a lesson in itself (11, 15, 17).

Health workers see patient safety as a current, important,
and necessary issue. Nursing practice that does not include
these rules or responsibilities can rust in nurses experiencing
problems in both legal and ethical dimensions (19). Within
nursing and medical education, medical errors, professional
responsibilities, duties and authorities, legal and criminal
responsibilities, and ethical responsibilities are all considered
to be secondary to patient safety. Training programs should be
designed to effectively respond to those demands and problems
arising from nurses’ professional and ethical responsibilities
in order to reduce medical errors and ensure patient safety
(20). Accordingly, health workers should be aware of ethical
judgments concerning medical errors. Health professionals
need to be trained to act ethically and effectively in the event
of themselves, or one of their colleagues, making a mistake
(20). Other studies frequently emphasize that patient safety
and medical error training are important, and that both nurses
and physicians have educational needs regarding this subject
(11, 15-18, 21, 22). Our findings parallel the findings of these
studies as the students who participated in the current study
also reported that they thought their knowledge regarding this
subject to be insufficient.

Analysis Of The Findings Obtained Before and After The
Training

Education is a factor that reduces the tendency toward
medical errors. On examination of the mean scores of
students regarding their tendency toward medical error in
nursing, significant increases of the total scale score and
all sub-scale scores were found after nurses had been given
training. According to the study’s scale scoring, an increase
in the total score means that nurses’ tendency toward making
a medical mistake is low, while a decreased score suggests
that nurses tend to make medical mistakes. In our study, it was
determined that the students got high scores on all sub-scales
of the Malpractice Trend Scale in Nursing. An average of
the mean scores of this scale and subscale scores in Nursing
were found to have a value of four or above. The mean score
of students’ tendency toward medical error in nursing is
paralleled by this of Mankan et al., which used nursing and
midwifery students (23). These findings are also paralleled by
those of Cebeci et al., Yigitbas et al., and Demir Dikmen et
al., all of which concerned nurses; and the study by Kiymaz,
which concerned nurses working in emergency rooms (24-
27). Despite this parallelism, in the study by Akgiin Sahin
and Kardas Ozdemir, nurses received lower scores than the
scale and the sub-scale scores; therefore, the tendency toward
medical errors were found to be as high (28). It is thought that
the differences among these studies are due to the fact that
the researches were conducted in different institutions and by
using different sample groups.
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The average Medical Errors Attitude Scale toward scores were
found to increase, both in regard to total scale, and sub-scale
scores, after training. The current study found that students’
total score and sub-scale score averages were three or higher,
both before and after training. According to the Medical Errors
Attitude Scale in, if a score average value is lower than three
then this means that the medical error attitudes of nurses are
negative; a score of equal to, or higher than, three means that
the medical error attitudes of the nurses are positive. Negative
attitude show that employees are less aware of the importance
of medical errors and error reporting; positive attitudes show
that this awareness is high (4). When the average score of the
students in the pretest and posttest is taken into consideration,
it can be seen that students’ attitudes toward medical errors is
positive. Students attitude scores and sub-scale score averages
regarding medical errors after training were higher than before
education; the difference between pretest and posttest scores
were found to be statistically significant (p=0.000). These
findings suggest that medical error training positively affects
students’ attitudes toward medical errors.

Medical error training and patient-safety training provides
students and nurses with a higher level of knowledge of
these subjects. Karaoglu et al. showed that medical error and
patient-safety courses, when given to first- and second-year
medical students of a medicine faculty positively affected the
knowledge and attitudes of students (29). According to the
study by Madigosky et al., which was conducted using second
grade medical students, education on patient safety and
medical errors, when given to students, was fund to positively
affect their knowledge, skills, and attitudes (30). Kahriman
et al. found that the level of knowledge and awareness of
the medical errors appeared to increase as nurses’ training
increased. After training, it was determined that nurses
understanding of relevant information increased significantly,
and the posttest information scores increased significantly
when compared to pretest information scores (22). The same
study also reported that the level of knowledge of those nurses
who attended training sessions on medical errors and patient
safety were higher. Aboumatar et al. conducted a study on the
development and evaluation of the patient safety curriculum
using medical students; the study found that education
resulted in a significant increase in student scores concerning
course knowledge (31). Karaca and Aslan stated that hospital
workers who had been educated on patient safety had a higher
level of understanding than those who did not (18). Maxwell
and Wright stated that education positively affects the
knowledge, skills, and attitudes of nursing students regarding
quality improvement and patient safety (32). In a UK study
that evaluated the effect of patient safety education on the
knowledge, skills, attitudes, and behaviors of nurses given
training over a 60-month period in England, it was specified
that training has a positive effect on patient-safety knowledge,
skills, behaviors, and attitudes among nursing interns;
accordingly, training was found to result in a significant
increase in patient safety information scores this was caused a
significant increase in patient-safety information scores (33).
According to another UK study; half-day training given to
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surgical interns was found to have a significant effect on the
participants’ error analysis and improvement attitudes and
was revealed as significantly increasing their post-training
knowledge scores. In the same study, participants reported
increased awareness of patient safety at the end of their
training (34). Other studies also emphasize the importance of
education in the reduction of the prevalence of medical errors
(8,15, 17-19, 35).

Training studies have also been shown to affect error reporting.
In the study by Istanbullu et al., it is observed that an increase
in the number of notifications regarding the patient falls
following training given Safety Reporting Systems (36). In a
Japanese study, it was reported that nurse training, provided
in short 15-minute periods every month for six months on the
subject of patient safety, when given to working in surgical
services in a university hospital increased the number of case
reports (37). Our research findings are similar those of the
aforementioned studies.

It is seen that the average knowledge scores of students
who participated in our study increased following their
training; accordingly, education can be said to lead to a
significant increase knowledge level of nursing students.
The training given to health professionals will be reflected
in their attitudes and behaviors. The medical error training,
when given to students, increases their awareness of medical
errors and decreases their tendency toward medical errors. A
direct traceable relationship between tendency and attitude
toward medical errors was revealed. When the score of last-
test Malpractice Trend Scale in Nursing and Medical Errors
Attitude Scale was reviewed, a 54.2% linear relationship in
statistically significant positive direction was found between
the two scales. In his study, Kiymaz states that there is a very
weak (0.235) positive correlation between the Medical Errors
Attitude Scale and Malpractice Trend Scale in Nursing (27).

According to the results of these studies, when the score
average of the Medical Errors Attitude Scale increases, the
score average of the Malpractice Trend Scale in Nursing
also increases. In other words, the more positive attitudes are
regarding medical errors among health workers, the lower the
medical error tendencies will be. In order to decrease such
errors, it is necessary for health workers to gain a positive
attitude and, in order to gain a positive attitude, it is necessary
to provide employees with awareness of medical errors. The
best way to achieve this is by providing regular training on
the subject. In summary it can be seen that medical error
tendencies, and therefore medical error rates, can be reduced
by providing positive attitudes to students or health workers
through training.

Analysis Of The Findings Obtained From The Case Studies

Regarding case analysis questions, which included four
different magnitudes of medical error, were evaluated as
medical errors by more students after training compared
to pre-training. After training, more value problems were
noticed by students compared to pre-training; furthermore,
they were mentioned by more students. It can be said that the
increased number of those students who thought there was a
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medical error after education and the number of expressed
value problems was effective in two regards: clarifying the
knowledge of the concept medical errors among students,
and raising awareness. It is thought that students can acquire
a new professional language through education, learn the
terminology of medical errors and ethical issues, create
a new value universe, associate concepts learned during
undergraduate more accurately in regard to medical errors,
and better analyze medical errors using ethical principles and
values.

Students’” answers in case studies show that students tend to
consider technical issues as medical errors. For example, cases
of burns and infection were considered as lesser rate medical
error than other cases. The fact that a student considers only
drug administration errors as medical errors and leaves other
cases un-responded supports this situation. These findings
point to the importance a more comprehensive and complete
education of prospective nurses regarding their roles and
professional responsibilities.

Conclusion

Nurses have an important role to play in defining, analyzing,
and acting according to their position within the hospital.
They play a key role in reducing medical errors. In line with
the results of the study, it is seen that there is a need for
medical error training in nursing education. This need, which
is also expressed by nursing students, needs to be fulfilled by
initiation in the first year of nurse’s undergraduate education
and should continue into their senior year. The medical error
training given to students increases their knowledge and
awareness regarding medical errors, decreases their tendency
toward making medical errors while also positively affecting
their attitudes concerning medical errors. It is suggested that
students should be prepared for the provision of safe health
services through their education, which should include
adequate training of medical error in its curriculum. Herein,
medical error training needs to be spread across all classes,
starting from the first years of nursing students’ education
and common learning opportunities for physicians, nurses,
midwives and pharmacists need to be realized. In addition to
undergraduate medical error education, in-service training,
courses, congresses, symposiums and panels etc. events
should be kept up to date.

The study was prepared as a doctoral thesis and presented oral
presentation at the 1st International 2nd National Health Care
Services Congress in Ankara on 2-3 May 2019.
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The Quantitative Evaluation Of Primary Liver Lesions On Hepatocyte
Specific Contrast Enhanced Magnetic Resonance Imaging

Primer Karaciger Lezyonlarimin Hepatosit Spesifik Kontrast Ajanh

Manyetik Rezonans Goriintiillemede Kantitatif Degerlendirmesi
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Abstract

Objective: Most of the previous researchers evaluated
contrast-noise ratio, SI lesion / SI liver parenchyma, and DWI
in their studies for quantitative analysis of liver lesions. We
aimed to investigate the diagnostic value of the quantitative
measurements with new formulas calculated on Gd-EOB-
DTPA enhanced DCE-MR images with 30° and 10° FA at the
hepatobiliary phase and DWI.

Material-Method: There was a total of 54 primary liver lesions;
n=23 HCC in the malignant group and n=19 hemangioma,
n=6 FNH, n=3 hepatic adenoma, n=3 dysplastic nodule in the
benign group. Relative contrast enhancement [RCE=(HBP-
Pre)/Pre], absolute contrast enhancement [ ACE=(SI lesion- SI
liver) / SI paravertebral muscle], absolute washout [AW=(AP-
HBP)/(AP-Pre)], relative washout (RW=AP-HBP/AP) and
ADC values were calculated.

Results: There was a significant difference in the quantitative
measurements among the liver lesion groups. HCC
demonstrated significantly higher AW and RW, lower ACE
and RCE values than the benign group. The ICC values
between the two FA measurements were good for RCE and
RW, but not for ACE and AW. HCC demonstrated significantly
lower ADC values than the benign group. According to ROC
analysis, cut-off values for HCC were calculated [ACE; -3.5
(sensitivity 100%, specificity 45.6%, accuracy 68.5%), AW;
0.53 (sensitivity 87%, specificity 51.6%, accuracy 66.7%),
RW; 0.105 (sensitivity 95.7%, specificity 48.4%, accuracy
68.5%), RCE; -0,03 (sensitivity 73.9%, specificity 67.7%,
accuracy 70.4%), ADC; 1.09 (sensitivity 73.9%, specificity
74.2%, accuracy 74.1%)].

Conclusions: We suggest that our quantitative measurements
and DWI can be useful in differentiation between HCC and
other benign lesions in conflicting cases.

Keywords: Liver, Hepatocellular Carcinoma, Contrast,
Quantitative.

Ozet

Amag: Literatiirde arastirmacilar kontrast-giiriiltii orani,
SI lezyon / SI karaciger parankimi ve DAG’yi karaciger
lezyonlarinin kantitatif degerlendirmesi i¢in kullanmislardir.
Biz calismamizda Gd-EOB-DTPA kontrast ajanli DCE-
MRG’de 30° ve 10° FA ile ¢ekilmis hepatobiliyer faz
goriintillerde yeni olusturdugumuz formiilleri kullanarak
ve DAG inceleme ile yapilan kantitatif degerlendirmenin
primer karaciger lezyonlar1 i¢in tanisal degerini arastirmay1
amagcladik.

Materyal-Metot: 54 primer karaciger lezyonu; malign
grupta n=23 HCC, benign grupta n=19 hemangioma, n=6
FNH, n=3 hepatik adenom, n=3 displastik nodiil ¢aliymaya
dahil edildi. Relatif kontrastlanma [RCE=(HBP-Pre)/Pre],
mutlak kontrastlanma [ACE=(SI lezyon- SI karaciger) / SI
paravertebral kas], mutlak yikanma [AW=(AP-HBP)/(AP-
Pre)], relatif yikanma (RW=AP-HBP/AP) ve ADC degerleri
hesaplandi.

Bulgular: Karaciger lezyon gruplari arasinda kantitatif
Ol¢iimlerde anlamli farklilik bulundu. HCC benign gruba
gore daha yiiksek AW and RW, diisiilk ACE ve RCE degerleri
gosterdi. iki FA 6lciimleri arasinda ICC degerleri RCE ve RW
6l¢iimleri icin iyi iken, ACE ve AW degerleri i¢in degildi.
HCC benign gruba gore daha diisitk ADC degerleri gosterdi.
ROC analizine gore; HCC i¢in hesaplanan kesme degerleri
su sekildedir; [ACE; -3.5 (duyarlilik %100, 6zgiillik %45.6,
dogruluk %68,5), AW; 0,53 (duyarlilik %87, 6zgilliik %51,6,
dogruluk %66,7), RW; 0,105 (duyarlilik %95,7, 6zgiilliik
%48,4, dogruluk %68,5), RCE; -0,03 (duyarlilik %73.9,
ozgiillik %67,7, dogruluk %70,4), ADC; 1,09 (duyarlilik
%73,9, ozgiillik %74,2, dogruluk %74,1)].

Sonug¢: Kantitatif o6lgim ve DAG’nin arada kalinilan
olgularda HCC ve benign karaciger lezyon ayriminda yararli
olacagini diistinmekteyiz.

Anahtar Kkelimeler: Hepatoseliiler Karsinom, Kantitatif,
Karaciger, Kontrast.
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Introduction

Magnetic Resonance Imaging (MRI) is a valuable diagnostic
imaging method with high contrast resolution, the ability
of morphological and functional evaluation for primary
liver lesions, and lack of ionizing radiation exposure (1, 2).
Diffusion-Weighted Imaging (DWI) and dynamic contrast-
enhanced imaging (DCE) enable to make both qualitative
and quantitative evaluation (3). Hepatocyte specific contrast-
enhanced MRI is beneficial in the characterization of atypical
focal liver lesions (4). Gd-EOB-DTPA (gadoxetic acid
disodium) demonstrates similar characteristics with other
extracellular contrast agents in vascular phases but shows
hepatocellular uptake and biliary excretion at the hepatobiliary
phase (HBP) (5, 6). The quantitative evaluations have been
commonly used in dynamic contrast-enhanced breast MR
and oncological MR imaging by the calculation of the plot
of signal intensity (SI) versus time, the initial area (integral)
under the time signal curve (AUC). Time to peak, maximum
SI, washout ratios are calculated by semiquantitative methods
(7, 8). Contrast-noise ratio (CNR=SI tumour-SI liver/
background noise), enhancement ratio (ER=SI postcontrast-
SI precontrast/ SI precontrast x100), or contrast enhancement
ratio (CER=SI liver-SI lesion / SI paravertebral muscle) were
calculated for quantitative analysis of liver lesions in the
previous studies (9-12). Okada et al. declared that FA ranging
from 10° to 20° at the hepatobiliary phase is succesful in
diagnosis of HCC and metastasis (13). It was stated that the
diagnostic performance of images with flip angle (FA) 30°
were better than images with FA10° and earlier images with
FA30° demonstrated equal or better performance compared
with later images with FA10° (9, 14, 15).

Cirrhosis associated benign nodules are <2 cm, iso-
hyperintense on TIWI, iso-hypointense on T2WI, and
isointense on DWI. Steatotic nodules show a signal loss on
out-of-phase images compared with in-phase images. Iron-
containing or siderotic nodules exhibit hypointensity on
T2WI/T2*WI (16). Benign nodules demonstrate isointense
contrast-enhancement with the parenchyma at the arterial and
venous phase. Some of them can show hyperenhancement on
the arterial phase and become isointense with a washout at
the venous phase but show isointense enhancement at HBP
(16-19).

Hepatocellular carcinoma (HCC) generally demonstrate
hypointensity on TIWI but also may show hyperintensity.
They are hyperintense on T2WI, but the well-differentiated
ones may be iso-hyperintense. HCC lesions can also show
steatotic or hemorrhagic characteristics (16). They are
hyperattenuated at the arterial phase and show washout in
80%. Less than 20% of HCCs are well-differentiated and
do not show hyperenhancement (20). Tumor capsule and
nodule in nodule appearance are other features that may
be observed in HCCs. The capsule enhances more than the
parenchyma at the late phase. They are hypointense at HBP.
The amount of hypointensity depends on the concentration
and function of Organic Anion Transporting Polypeptide
(OATP) and Multidrug Resistance Associated Protein (MRP).
Hyperintense lesions are usually benign (21, 22).
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Hemangiomas demonstrate hypointensity on TIWI and
hyperintensity on T2WI (16). They show typical peripheral
nodular centripedal progressive contrast enhancement. The
contrast enhancement follows the blood pool. Smaller lesions
may demonstrate flash filling enhancement. Some lesions
may show late enhancement. Larger lesions may show non-
uniform contrast enhancement. A central scar may be observed
in some lesions (16). They demonstrate pseudo washout and
become hypointense at HBP. Malign lesions show washout
earlier than the vessel (23).

Focal nodular hyperplasia (FNH) is hypo-isointense on TIWI,
mildly hyperintense-isointense on T2WI. The central scar is
hyperintense on T2WI (16). They show hyperenhancement
at the arterial phase, become isointense at later phases, while
central scar shows progressive enhancement and becomes
iso-hyperintense at HBP (24, 25).

Hepatic adenomas are generally well-defined and hyper-
isointense lesions on TIWI, mildly hyperintense on T2WI.
They can show hemorrhagic changes. Fat may be seen in
hepatic adenomas. Calcification is rarely seen in these lesions
(16). They demonstrate moderate arterial enhancement at the
arterial phase, show washout at the portal phase, and become
isointense. They are seen as hypointense lesions at HBP, but
some can show mild or peripheral enhancement (16).

The purpose of our study was to evaluate the diagnostic
value of absolute washout (AW), relative washout (RW),
absolute contrast enhancement (ACE), and relative contrast
enhancement (RCE) in the quantitative evaluation of primary
liver lesions on Gd-EOB-DTPA enhanced MR images with
FA30° and FA10°.

Material and Methods
Patient Population and Ethics

Gd-EOB-DTPA enhanced abdomen MR images of 54 patients
with primary liver lesions obtained between 2013-2018 were
included in our retrospective, waiving informed consent, and
institutional review board-approved study. 53.7% of patients
were male (n=29), 46.3% were female (n=25). The size of
the lesions ranged between Smm-30mm. 42.6% of the lesions
were HCC (n=23) in the malignant group. Benign group
(57.4%, n=31) was composed of hemangioma (n=19), FNH
(n=6), hepatic adenoma (n=3), and dysplastic nodule (n=3).
Image Acquisition and Analysis

Images were obtained by 1.5T MR magnet (Magnetom
Avanto, Siemens Healthcare Sector, Erlangen, Germany).
Imaging parameters were as follows; 1) DWI: single-shot echo
planar diffusion weighted imaging with b values of 0, 50 and
800 s/mm2 TR/TE 8260.4/75 ms, acquisition time1926150,
FoV 3796308, parallel imaging acceleration factor 2) during
free-breathing, pre and post-contrast T1- weighted images
were obtained. 0.025mmol/kg Gd-EOB-DTPA(gadoxetic
acid disodium) was administered. Post-contrast images were
obtained at 25 seconds (arterial phase), 60 seconds (portal
venous phase), and 80 seconds (late venous phase). HBP
imaging was obtained at 20min with FA30° and FA 10°.

Images were evaluated with Picture Archiving and
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Communication System (PACS), OsiriX MD v. 10.0.2
software, (UCLA, Pixmeo), GPL licensed free access
resource code and commercially licensed, FDA approved
Mac OS X radiology workstation. The maximum region of
interest (ROI) was drawn on lesions as large as possible for
signal intensity and ADC measurements. Measurements from
cystic-necrotic areas and vascular structures were avoided.

In cirrhotic liver parenchyma, the parenchymal liver intensity
measurements were performed from the region without
regenerative nodule as much as possible.

The quantitative measurement formulas were as follows;
Relative  Contrast-Enhancement ~ (RCE)=HBP-Pre/Pre,
Absolute Contrast-Enhancement at HBP (ACE)=SI lesion-
SI liver / SI paravertebral muscle, Absolute Washout
(AW)=AP-HBP/AP-Pre, Relative Washout (RW)=AP-HBP/
AP (SI: signal intensity, AP: arterial phase, Pre: pre-contrast).
Dynamic contrast enhancement (SI-time) curves were drawn
and classified as type-1; persistent enhancement, type-2;
firstly increasing enhancement, then showing plateau, type-3;
rapid enhancement in the beginning, then showing washout
with time. Diffusion-weighted images (DWI) were scored by
subjective evaluation for diffusion restriction as definite:2,
suspected: 1, none:0. In addition, ADC values were calculated
by ROI replacement.

Statistical Analysis

Statistical analyses of the study were performed by SPSS
(IBM Inc., Chicago, IL, USA) with version 20.0. Power
analysis was performed by GPower software (Ver 3.1.9.2,
Kiel, Germany). The number of patients required for the study
was determined by power analysis for Chi-square analysis
with 5% error, and 80% power. Groups were determined

Table 1. The quantitative measurements on images with FA30°

Evrimler et. al.

by the single blinding method. Descriptive statistics were
presented as frequencies (percentage) for categorical
variables; as mean£SD for numerical variables. Continuous
variables were analyzed for normality by the Kolmogorov-
Smirnov and Shapiro-Wilk test. Since the distributions of the
measurements were not normal, the Mann-Whitney U test
for two independent samples and the Kruskal-Wallis test for
multiple samples were used for group comparison. Kruskal-
Wallis post-hoc test was applied for significant results. The
associations between variables amongst categorical data were
determined by corrected Chi-square analysis. ICC (Intraclass
Correlation Coefficient) was calculated for the evaluation of
intraobserver reliability. Logistic regression analysis was done
for the detection of the effect of variables on the diagnosis. A
p-value of less than 0.05 (p<0.05) was considered statistically
significant by taking 5% for type-I error.

Results

ACE, RCE, AW, and RW were significantly different in all
of the primary liver lesion groups on images with FA30°
(Table 1). All of the quantitative measurements except ACE
on images with FA10° were significantly different among the
primary liver lesion groups (Table 2).

According to the quantitative measurements on images with
FA30°, ACE was highest in hemangioma and lowest in FNH.
RCE was lowest in HCC and highest in FNH. AW was highest
in HCC, RW was highest in hepatic adenoma (Table 1).

According to the quantitative measurements on images with
FA10°, ACE was highest in hemangioma, lowest in HCC.
RCE was lowest in the dysplastic nodule, highest in FNH.
AW and RW were highest in hepatic adenoma (Table 2).

FA 30° Hepatic adenoma DN® FNH" HCCe Hemangioma
(n=3) (n=3) (n=6) (n=23) (n=19)
(Mean=£Sd) (Mean£Sd) (Mean+Sd) (Mean+Sd) (Mean+Sd) P
ACE! -2.50+3.54 -1.28+0.81 -0.77+0.92 -1.59+0.99 -3.62+2.08 <0.001*
RCE? 0.07+£0.43 -0.05+0.26 0.68+0.28 -0.08+0.33 0.12+0.54 0.013*
AW3 0.52+1.03 1.47£1.06 -1.11£2.50 1.36£1.22 0.73+£3.52 0.030*
RW+* 0.38+0.48 0.20+0.21 -0.04+0.24 0.37+0.16 0.11+0.45 0.010*
'Absolute contrast enhancement, *Relative contrast enhancement, *Absolute washout, “Relative washout
“Dysplastic nodule, *Focal nodular hyperplasia, “Hepatocellular carcinoma
*statistically significant
Table 2. The quantitative measurements on images with FA10°
FA 10° Hepatic adenoma DN® FNH" HCC Hemangioma
(n=3) (n=3) (n=6) (n=23) (n=19)
(Mean+Sd) (Mean+Sd) (Mean+Sd) (Mean+Sd) (Mean£Sd) p
ACE! -0.63+0.55 -0.58+0.33 -0.54+0.31 -0.46+0.46 -0.95+0.51 0.062
RCE? 0.60+0.26 0.30+0.22 0.83+0.22 0.44+0.34 0.79+0.27 <0.001*
AW3 0.01+1.12 -0.75+0.38 -1.88+3.00 -0.01+0.83 -4.32+4.20 <0.001*
RW* 0.15+0.40a -0.09+0.05 -0.14+0.28 0.01+0.17 -0.42+0.35 0.001*

Absolute contrast enhancement, *Relative contrast enhancement, *Absolute washout, ‘Relative washout
“Dysplastic nodule, *Focal nodular hyperplasia, “Hepatocellular carcinoma
*statistically significant

180



Quantitative MRI of liver lesions

Table 3. The quantitative measurements of benign liver lesion group
and malignant liver leison group (HCC) on images with FA 30°

Benign Malignant
(n=31) (n=23)
(Mean+Sd) (Mean+Sd) p

ACE' FA%30 -2.73+2.26 -1.59+0.99 0.032%*
RCE? FA® 30 0.21+0.51 -0.08+0.33 0.020*
AW? FA530 0.42+3.05 1.36+1.22 0.034%*
RW*FAS 30 0.11+0.40 0.37+0.16 0.020%*
ACE' FA®10 -0.80+0.48 -0.46+0.46 0.019*
RCE? FA® 10 0.73+0.29 0.44+0.34 <0.001%*
AW3 FAS 10 -3.08+3.86 -0.01+0.83 0.001*
RW*FA’ 10 -0.28+0.37 0.001+0.17 0.003*

'Absolute contrast enhancement, *Relative contrast enhancement, *Absolute washout, “Relative
washout, *Flip angle
*statistically significant

Table 4. The intercorrelation coefficient (ICC) values between the
two flip angle measurements

Evrimler et. al.

There was no significant difference in ADC values between
contrast enhancement types (p=0.138). ADC was highest
in hemangioma and lowest in the dysplastic nodule. There
was a significant difference in ADC between hemangioma
and dysplastic nodule and FNH (p<0.001). There was no
significant difference in visual DWI assessment between the
groups (p=0.791). We observed a significant difference when
we compared the benign group with the malignant group
(p=0.002). HCC group demonstrated significantly lower
ADC values than the benign group (Table 5).

We calculated cut—off values of quantitative measurements
of HCC and benign lesion groups on images with FA30°
according to ROC analysis (Table 6).

The effect of the quantitative measurements on malignancy
diagnosis was evaluated by logistic regression. RW, ACE,
ADC and type-2 enhancement demonstrated significant
logistic regression analysis. RW and ACE showed positive,
whereas ADC and type-2 enhancement pattern showed a
negative odds ratio on the malignancy (Table 7).

FA 30°-FA 10° ICC

Absolute Contrast Enhancement 0.465 Table 6. The cut-off values of quantitative measurements for

Relative Contrast Enhancement 0.779 differentiation between malignant and benign liver lesion groups on

Absolute Washout 0.376 images with FA 30° according to ROC analysis

Relative Washout 0.791 Variables Cut-off  Sensitivity Specificity Accuracy

ACE! -3.5 100% 45.60% 68.52%

HCC (malignant group) demonstrated significantly higher AW? 0.525 86.96% 51.61% 66.67%
AW and RW, lower ACE and RCE values than benign lesion RW? 0.105 95.65% 48.39% 68.52%
group (Table 3). RCE* -0.03 7391%  67.74%  70.37%
The intercorrelation coefficient (ICC) values between the two ADC? 1.085 73.91% 74.19% 74.07%

flip angle measurements were good for RCE and RW, but not
for ACE and AW (Table 4).

Type 3 enhancement pattern was the most observed
enhancement pattern (n=39, 72%). Type 2 enhancement was
observed in 8 (14%) patients and type 1 enhancement was
observed in 7 patients (14%). The quantitative measurements
were evaluated according to enhancement patterns. According
to measurements on images with FA 30°, RCE was higher in
type-1 and-2, and negative in type-3 enhancement group. AW
and RW were significantly higher in type 3 group. According
to the measurements on images with FA 10°, ACE was highest
in type-3, but it was not statistically significant. RCE was
highest, but AW and RW were significantly lower in type-1
enhancement group.

'Absolute contrast enhancement, 2Absolute washout, ‘Relative washout, *Relative contrast
enhancement, *Apparent diffusion coefficient

Table 7. Logistic regression analysis for HCC

Malignancy P OR 95%CI

RW!' FA*30° 0.045  15250.8  1.239-42723.6

ACE?FA*30° 0012 4512 1.395-14.597
ADC? 0018  -333.3 3.04-534.6
Type-2 0.036  -998.5  2.17-1245.6

contrast-enhancement

'Relative washout, 2Absolute contrast enhancement, *Apparent diffusion coefficient, “Flip angle

Table 5. ADC values according to benign and malignant groups and liver lesion groups

Benign (n=31) Malignant (n=23)

(Mean£Sd) (Mean£Sd) p
ADC! 1.44+0.48 1.04+0.49 0.002*
Hepatic adenoma (n=3) DN* (n=3) FNH" (n=6) HCC®(n=23) Hemangioma (n=19)
(Mean£Sd) (Mean£Sd) (Mean£Sd) (Mean£Sd) (Mean£Sd) p
ADC! 1.48+0.53 0.85+0.05 0.96+0.20 1.04+0.49 1.68+0.38 <0.001*

! Apparent Diffusion Coefficient,
“Dysplastic nodule, "Focal nodular hyperplasia, ‘Hepatocellular carcinoma
*statistically significant
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Discussion

MR imaging gives us both morphologic and functional
information in the assessment of primary liver lesions. DWI
and multiphasic dynamic contrast-enhanced imaging enable
us to make both qualitative and quantitative assessments (1-
3). Hepatocyte specific contrast-enhanced MR is useful for
atypical cases with a diagnostic dilemma (4). Gd-EOB-DTPA
shows similar characteristics with other extracellular contrast
agents in vascular phases, but also shows hepatocellular
uptake and biliary excretion later in the HBP (5, 6). OATPs
are actively transported from sinusoidal space to hepatocytes
via the lipophilic EOB group. Liver parenchyma starts to
enhance strongly 1-2 min after the intravenous administration
of the contrast agent. It reaches the maximum enhancement
approximately at 20 min and continues for 2 hours. The
contrast agent is excreted to biliary canals by MRPs and
observed earliest, 5-10 min after contrast agent administration
(26, 27). 1t is eliminated by the biliary system in 43.1-53.2%
and the renal excretory system in 41.6-51.2% (28, 29). DCE-
MRI provides quantitative values for tumor vascularity and
angiogenesis. These values can be used for treatment response
assessment and prognosis prediction, especially for HCC (30).

We classified primary liver lesions based on signal intensities
on TWI, T2WI and post-contrast images [Figure 1 (A-D), 2
(A-D), 4 (A-D), 5(A-D)]. In addition, we calculated RCE,
ACE, AW, and RW at HBP. Dynamic contrast enhancement
curves were drawn [Figure 1 (E), 2 (E), 4 (E), 5 (E)]. DWI
was evaluated both visually and quantitatively by measuring
the ADC values [Figure 3 (A-D)].

Contrast-Noise Ratio [CNR=(SI liver-SI lesion) / SI noise]
at HBP was measured in previous studies. CNR calculated
on 5min-FA30°, 10min-FA30° images were similar or higher
in comparison with 20min-FA10° (9, 14, 15). Therefore, we
firstly obtained 20min-FA30°, then FA10° with approximately
Imin delay.

Frericks et al. calculated liver parenchyma signal-noise
ratios (SNRs), liver/lesion contrast-noise ratios (CNRs), and
enhancement ratio [ER=(SI post-contrast—SI pre-contrast) /
SI pre-contrastx100] of 25 HCC lesions. HCC demonstrated
positive CNR at the arterial phase and negative but absolute
higher CNR at the progressive phases. The maximum absolute
CNR was found at 20 min. They didn't find a correlation
between contrast-enhancement degree and tumor grade. Liver
/ lesion contrast ratio was highest on images at 20 min (10).
Kim et al. calculated contrast-enhancement ratios [CER=(SI
liver-SI lesion) / SI paravertebral muscle] (11). In our study,
we calculated ACE at HBP similar to CNR in Frericks et al.'s
and CER in Kim et al.'s study. We found negative values for
ACE of HCC. HCC demonstrated lower absolute values than
the benign group. There was a significant difference among
the liver lesion groups in ACE calculations on images with
FA30°, while there was not on images with FA10°. ACE was
highest in hemangiomas on images with both angles. The
intercorrelation coefficient values of ACE and AW between
the two FA were low.
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Figure 1. A HCC lesion was seen in segment 6 of a cirrhotic liver
with hypointensity on axial FS T1WI (A), hyperenhancement at
arterial phase (B), showing washout at hepatobiliary phase on the
image with FA30°(C), and FA10° (D). The dynamic contrast-
enhancement curve (E) was type-3

Figure 2. A hepatic adenoma was seen in segment 7 as a
hyperintense lesion on axial FS T1WI at arterial phase(A), showing
washout at portal phase and became isointense(B), then hypointense
at hepatobiliary phase on the image with FA30°(C), and FA10° (D).
The dynamic contrast-enhancement curve (E) was type-3

Figure 3. DWI b 800 (A) ve ADC (B) images of the HCC lesion in
Figure 1. The lesion showed diffusion restriction in visual assessment
and ADC was calculated as 0.89 mm?/sn DWI b 800 (C) ve ADC (D)
images of hepatic adenoma lesion in Figure 2 didn't show diffusion
restriction in visual assessment and ADC was calculated as 2.2 mm?/sn
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Figure 4. A FNH was seen as an isointense lesion on axial FS
T1WI (A), and became hyperattenuated at arterial phase (B), then
kept showing hyperenhancement on images with FA30°(C) and FA
10° (D) at hepatobiliary phase. The dynamic contrast-enhancement
curve (E) was type-1

Figure 5. A hemangioma in segment 2 with peripheral nodular
centripedal progressive enhancement on axial FS T1WI at arterial
phase (A), portal phase (B) showed washout on images with FA
30°(C) ve FA 10° (D) at hepatobiliary phase and became hypointense.
The dynamic contrast-enhancement curve (E) was type-3

Morelli et al. calculated enhancement ratio [ER=(SI lesion
postcontrast-SI precontrast) / SI precontrast], and contrast
ratio (CR=SI lesionx / SI liverx, x for pre-post contrast
phase). They concluded that HBP MRI was superior to ADC
and contrast enhancement per time values of conventional
dynamic contrast-enhanced MR. They observed ER was
superior to CR in the diagnosis of HCC, but CR was superior
in differentiation between hepatic adenoma and FNH (12). We
calculated RCE, a similar calculation to the ER that Morelli et
al. studied at the HBP. RCE was lowest in HCC and highest
in FNH on images with both FA. There was a significant
difference in RCE among liver lesion groups. HCC group had
significantly lower RCE than the benign lesion group. The
intercorrelation coefficient values of RCE between the two
FA was high.

Hyperenhancement at arterial phase and washout were
accepted as specific criteria for HCC, but the quantitative
evaluation of washout is rare in the literature. Kloeckner et
al. conducted a study on patients with liver transplantation
or HCC resection to find a cut-off value for the objective
diagnosis of HCC. They calculated the percentage signal
ratio [PSR=100x (Adjacent SI / Liver SI)] without using
a hepatocyte-specific contrast agent. They declared that
PSR was an easy and reproducible formula to calculate the
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washout quantitatively for HCC diagnosis objectively (31).
We calculated AW and RW ratios to find the washout ratio of
the contrast enhancement objectively. These formulas have
not been used for liver lesions before, as far as we know. There
was a significant difference in AW and RW ratios between the
liver lesion groups. AW was highest in HCC and RW was
highest in hepatic adenoma on images with FA30°. Both AW
and RW were found highest in hepatic adenoma on images
with FA10°. Malignant (HCC) group showed significantly
higher AW and RW ratios than the benign group on images
with both flip angles. The ICC values between the two FA
angle quantitative measurements were good for RW, but not
for AW.

There was no significant difference in dynamic contrast
enhancement curves between liver lesion groups. However,
hepatic adenoma, hemangioma, dysplastic nodule, and
HCC demonstrated mostly type 3 enhancement pattern.
FNH showed type-1 and type-2 enhancement patterns. To
the best of our knowledge, there has been no previous study
investigating the contrast enhancement curve types in liver
lesion diagnosis. The quantitative measurement analysis
according to the enhancement curve types showed that RCE
was higher in type-1, type-2 and had negative mean value in
type-3 on images with FA30°. AW and RW were significantly
high in the type-3 group. ACE was highest in type 3 group
on images with FA10°, but it was not statistically significant.
RCE was high in type-1, AW and RW were significantly low
in the type-1 group on images with FA10.

DWI with high b values (>500s/mm?) can be used to
differentiate between solid and cystic lesion by visual
assessment. The quantitative ADC values are used for
differential diagnosis between benign and malign lesions.
The benign lesions have higher, malign lesions have lower
ADC values, but overlapping in values can be observed.
For example; mucinous or necrotic malignant tumors can
demonstrate high ADC values. Solid benign lesions and
abscess can have low ADC values. Various ADC cut-off values
(1.4-1.6x10—3mm?’s) with sensitivity ranging between 74-
100% have been defined in the literature (1). Previous studies
declared ADC cut-off values as 0.94-2.85x10-3 mm?s for
metastasis and 0.69-2.28x10-3 mm?/s for liver parenchyma.
The variability in ADC values depends on different b-values,
breath-hold, respiratory-triggered, navigator-echo techniques.
Although DWTI alone is not adequate to characterize the lesion,
it increases the diagnostic accuracy when combined with
dynamic contrast-enhanced MRI (32-34). DWI has a high
negative predictive value for HCC and avoids unnecessary
invasive procedures (33). We observed that the lesions with
absolute or suspected diffusion restriction visually had lower
ADC values than the lesions without diffusion restriction
visually. There was no significant difference in DWI
evaluation between the lesion groups and groups according to
the dynamic contrast-enhancement curve types. However, the
malignant group showed diffusion restriction and had lower
ADC values than the benign group significantly. ADC was
highest in hemangioma and lowest in the dysplastic nodule.
The mean value of ADC for HCC was 1.04+0.49 mm?sec. It
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was mentioned that both visual and quantitative assessment
of DWI were useful for differentiation of hemangioma and
cyst from malignant lesions, but some benign lesions like
FNH and hepatic adenoma can show overlapping in ADC
values with the malignant lesions. Morelli et al. declared that
hemangioma had higher ADC values than the other lesions
(12). We also observed that hemangiomas had a higher mean
ADC value (1.68+0.38mm?2/sec) than the other primary liver
lesions.

The cut-off values of quantitative measurements for
differentiation between malignant and benign liver lesion
groups on images with FA 30° were calculated according to
ROC analysis. We observed high sensitivity ratios for ACE,
AW, and RW. These quantitative measurements showed
higher diagnostic performance than RCE and ADC.

The factors associated with malignancy were evaluated by
ordinal logistic regression analysis and the goodness of fit
was statistically significant. RW and ACE had positive, ADC
and type-2 contrast-enhancement had a negative association
with HCC.

The limitations of the study were as follows; 1) retrospective
analysis, 2) only primary liver lesions were included; we
excluded the metastatic lesions because they can have different
contrast-enhancement and signal intensity depending on the
origin of the primary tumor, 3) most of the lesions did not
have histopathological confirmation, because these patients
had follow-up imaging and radiological-clinical-laboratory
findings were enough for diagnosis without a need for
invasive procedure. Only 6 of them had a histopathological
diagnosis and all of them were HCC.

Conclusion

It was stated that the diagnostic performance of images with
FA30° was better than the images with FA10° in the literature.
They measured contrast-noise ratio and SI lesion / ST liver at
HBP in most of the previous studies. We observed significant
differences in ACE, RCE, AW, and RW calculations on
images with both flip angles between HCC and the benign
liver lesion group. The cut-off values of these measurements
showed high sensitivity ratios. Both visual and quantitative
assessment of DWI showed a significant difference in
HCC diagnosis. Therefore, we suggest that the quantitative
assessment can help in differentiating HCC from the other
benign liver lesions in conflicting cases, but further studies
with a larger patient population are recommended.

The abstract of the study was orally presented in the congress
of Turkish Society of Magnetic Resonance (TMRD 2019) (SS
011-Oral presentation).
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Ozet

Amac: Brongektazili hastalarda kanda inflamatuvar
mediatorlerin - artmig oldugunun gosterilmesi sistemik
inflamasyonun patogenezde Onemli bir rol aldigini
disiindiirmektedir.  Calismamizin  amaci;  bronsektazi
hastalarinda bir inflamasyon belirteci olan Né6trofil Jelatinaz
Mliskili Lipokalin-2’nin (NGAL) inflamasyonla iliskisinin
arastirilmasidir.

Materyal-Metot: Akut enfeksiyon semptom ve bulgulari
olmayan 50 bronsektazi tanili hasta ¢calismaya alindi. Benzer
yas ve cinsiyet Ozelligine sahip 30 saglikli kontrol grubu
olusturuldu. Bronsektazili hastalardan ve kontrol grubundan
periferik vendz kan ornegi alinarak NGAL diizeyi ELISA
(enzyme-linked immun sorbent assay) yontemi ile ol¢iildii.
Ayn1 zamanda tiim hastalara yiiksek rezoliisyonlu bilgisayarlt
tomografi (YRBT) ¢ekimi yapildi. YRBT’de bronsektazi
dagilimi ve yayginligi tespiti i¢in Bhalla skorlamasi kullanildi.
Ayrica hastalara eg zamanli solunum fonksiyon testi yapildi.

Bulgular: Hastalarin yas ortalamasi 58+13 idi ve 27(%54)’si
kadmlardan olusmakta idi. Saglikli kontrol grubunun yas
ortalamasi 59+15 idi. Brongektazili hastalarim solunum
fonksiyon testlerinde; ortalama FEV1 (%): 69+28 ve ortalama
FEVI/FVC (%): 74+10 olarak tespit edildi. Serum NGAL
diizeyi bronsektazili grupta kontrol grubuna gore anlamli
oranda yiiksek bulundu [Sirasiyla 74,2+24,5 ve 53,3+15,9
(p<0,001)]. YRBT ile tespit edilen bronsektazi skoru ile
serum NGAL diizeyleri arasinda anlamli bir iliski tespit
edilmedi (p=0,304). Spirometrik akciger voliim 6l¢iimleri ile
serum NGAL diizeyleri arasinda iliski saptanmadi (p=0,310).

Sonug¢: Bronsektazi sistemik inflamatuvar bir hastaliktir ve
NGAL bunu gosteren bir biyobelirtegtir.

Anahtar Kkelimeler: Brongsektazi, Inflamasyon, Nétrofil
Jelatinaz {liskili Lipokalin-2.

Abstract

Objective: Demonstration of increased inflammatory
mediators in serum of bronchiectasis patients suggests
that systemic inflammation plays an important role in
the pathogenesis. The aim of this study is to investigate
the relationship between a systemic mediator-Neutrophil
Gelatinase Lipocalin-2 (NGAL) and inflammation in patients
with bronchiectasis.

Material-Method: A total of 50 bronchiectasis patients
without acute infection were enrolled. Healthy control
group with similar age and gender characteristics consisted
of 30 subjects. Peripheral venous blood samples were taken
from both the bronchiectasis and the control groups and
NGAL levels was measured. At the same time, distribution
of bronchiectasis and prevalence were determined by high
resolution computed tomography (HRCT). Pulmonary
function were also performed.

Results: The mean age of the patients was 58 £ 13 and
27(54%) were female. The mean age of the healthy control
group was 59 = 15 years. Lung volumes of the patients with
bronchiectasis were as follows; mean FEV1(%): 69428 and
mean FEVI1/FVC(%): 74+10. Serum NGAL levels were
significantly higher in bronchiectasis group compared to
the control group [74.2+24.5 versus 53.3£15.9, respectively
(p<0.001)]. There was no significant relationship between
serum NGAL levels and the bronchiectasis and other
radiological findings detected by HRCT. In addition, no
correlation was found between pulmonary function tests and
serum NGAL levels.

Conclusions: Bronchiectasis is a systemic inflammatory
disease and NGAL is a biomarker to indicate this.

Keywords: Bronchiectasis, Inflammation,
Gelatinase-Associated Lipocalin-2.

Neutrophil

DOI: 10.22312/sdusbed.658668

Miiracaat tarihi / Received date: 13.12.2019

Kabul tarihi / Accepted date: 25.05.2020

ORCID: SO 0000-0002-9768-1425, NO 0000-0002-4672-6179, BYK 0000-0003-2690-4932,
MA 0000-0001-8321-4829, YM 0000-0002-5238-8911, NOM 0000-0001-8286-8986,

AG 0000-0001-5396-5402

Yazisma Adresi / Corresponding: Songiil Ozyurt,

Recep Tayyip Erdogan Universitesi, Tip Fakiiltesi Gogiis Hastaliklart Ana Bilim Dali, Rize, Tiirkiye.
Tel: 0553 44797 78

E-posta / E-mail: drsongul@gmail.com



Stabil brongektazide NGAL

Giris

Bronsektazi tekrarlayan veya kronik enfeksiyonlarm yol
actig1 brons duvar yapisindaki destriiksiyona bagli olarak
gelisen, havayollarinda kalic1 genisleme ile karakterize kronik
inflamatuvar bir hastaliktir (1). Enfektif veya inflamatuvar
tetikleyiciler hava yollarinda nétrofilik inflamasyona,
notrofillerden proteolitik enzimlerin salmimina ve dolayist
ile hava yolu matriksinin bozulmasma neden olur. Epitel
tabakasmnin hasar;, mukosiliyer temizleme etkinliginin
azalmasma ve bakteriyel kolonizasyona yol agarak hava
yolu inflamasyonu ve harabiyetinin daha da artmasimna
yol agarak kisir bir dongiiniin siirdiiriilmesine sebep olur
(2). Bronsektazinin nedeni tam olarak bilinmemesine
kargin en sik rastlanan nedenler, pnomoni veya pulmoner
tiiberkiiloz, primer ve sekonder immiin yetmezlikler, anormal
siliyer fonksiyon, allerjik bronkopulmoner aspergilloz
(ABPA) ve bag dokusu hastaliklart gibi durumlardir (3, 4).
Gliniimiizde gelismis lilkelerde etkin antibiyotik kullanimi
ve immunizasyon nedeniyle bronsektazi insidansi azalmistir
(5). Ancak gelismekte olan iilkelerde ise akciger tiiberkiilozu
prevalansinin yiiksek olmasi, etkin asilama yapilamamasi,
tekrarlayan ve yetersiz tedavi edilen alt solunum yolu
enfeksiyonlar1 nedeniyle hala yaygin bir hastalik olmaya
devam etmektedir.

Notrofilik  bronsiyal inflamasyon, bronsektazinin ana
ozelligidir ve hastaligin ilerlemesine sebep olduguna
inanilmaktadir. Kanda nétrofili ve nétrofiller ile iligkili bazi
sitokinlerin arttig1 bilinmektedir (2, 6, 7).

Notrofil jelatinaz iliskili lipokalin-2 (NGAL), nétrofiller ve
bobrek proksimal tiibiillerini de igeren gesitli epitellerden
sentez edilen kiiglik, stabil bir proteindir. Fizyolojik
fonksiyonu heniiz tam olarak bilinmemektedir. Enfeksiyon,
iskemi, neoplastik transformasyon gibi stres durumlarinda ve
inflamasyonla seyreden birgok hastalikta NGAL ekspresyonu
artmakta ve plazma diizeyi yiikselmektedir. Interlokinler,
tiimor nekroz faktorii ve interferon gibi pro-inflamatuvar
sitokinler ve retinoik asit gibi vitaminlerin de i¢inde oldugu
bir¢ok faktér NGAL ekspresyonunu tetiklemektedir (15, 16).
Ayrica bakteriyel-viral enfeksiyon ayriminda yararli oldugu
bildirilmistir. Bir akut faz proteini olarak NGAL, son yillarda
inflamatuar hastaliklarda potansiyel bir klinik biyobelirteg
olarak giderek daha fazla 6nem kazanmistir (8, 9).

Kronik obstriikktif akciger Hastaligt (KOAH) ve astim
gibi kronik havayolu hastaliklarinda eslik eden sistemik
inflamatuar yanitin varlig1 yapilan birgok c¢alismada ortaya
konulmustur. Havayolunda kronik inflamasyon ve ilerleyici
havayolu harabiyeti ile karakterize olan bronsektazide ise
sistemik inflamasyonun eslik edip etmedigi tam olarak
bilinmemektedir. Bu ¢aligmadaki amacimiz stabil bronsiektazi
hastalarinda sistemik inflamasyonun bir belirteci olarak
NGAL’in inflamasyonla iliskisini aragtirmaktir.

Materyal-Metot

Caligmaya poliklinigimize basvuran, akut enfeksiyon
semptom ve bulgusu olmayan bronsektazi tanili 50 stabil
hasta dahil edildi. Ayn1 yas ve cinsiyette 30 saghkli kisiyi
iceren kontrol grubu olusturuldu.
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Tim hastalarin yas, cinsiyet, HRCT bulgulari, poliklinik
basvurusunda kaydedilen spirometrik verileri, serum NGAL
diizeyleri kaydedildi.

Caligma i¢in Recep Tayyip Erdogan Universitesi Tip Fakiiltesi
etik kurulu onay1 alindi (Karar no:2019/106).

Dahil Edilme Kriterleri

1. Yiksek ¢oziiniirliiklii bilgisayarli tomografi (YRBT) ile
kanitlanmis bronsektazi tanist olmasi

2. Stabil hastalik (Basvuru 6ncesindeki 4 haftalik siirede akut
alevlenme ve antibiyotik kullanimmin olmamasi durumu
stabil hastalik olarak degerlendirildi.  Akut alevlenme
olmamas: ise; nefes darligi, balgam miktar1 ve piiriilansinda
artig olmamasi kriterleri ile belirlendi.)

3. En az 1 yildir sigara igmiyor olmak

Dislama Kriterleri

1. Aktif sigara igicisi olmak

2. Akut hastalik alevlenmesi (6ksiiriik, nefes darliginda artma,
balgam miktar1 ve piiriilansinda artma)

3. Romatolojik hastalik, malignite, bobrek yetmezligi,
karaciger yetmezligi, interstisyel akciger hastaligi ve kalp
yetmezligi gibi sistemik ve kronik hastaligi olanlar ¢aligma
dis1 birakildi.

Bronsektazi tanisinii¢in tiim hastalara YRBT ¢ekildi. Normade
Kostal plevranin 1 cm igindeki akciger parankiminde herhangi
bir goriiniir hava yolu olmamalidir, Ayrica bronslarin i¢ ¢apt
ayni1 dallanma seviyesindeki eslik eden pulmoner artere esittir.
Yetigkinlerde brons/arter ¢ap orani >1 olmasit anormal olarak
kabul edilir ve periferik hava yollarinin kostal plevranin 1 cm
icinde goriiniir hale gelmesi bronsektazi lehine degerlendirilir
(10,11). Bronsektazi varlig1 ve yaygmligi hastalarm YRBT
bulgularina gore radyoloji uzmam tarafindan incelendi ve
Bhalla skorlamasima gore her lob ayr1 ayri degerlendirildi
(12). Bu smiflamaya gore bronsektazi orani O=hi¢ yok,
I=lobun hacminin %25'den azi, 2=lobun hacminin %25-
50'si, 3=lobun hacminin %50'sinden fazlasi olarak skorlandi.
Her hastanin toplam skoru bronsektazi agirlik skoru olarak
hesaplandi. Bunun yani sira YRBT bulgularia gore; duvar
kalinlig1 O=hi¢ kalinlasma yok, l=duvar kalinlig1 %25-50
az, 2=duvar kalinlig1 %50'den fazla, 3=tam oblitere olarak
degerlendirme yapildi. Bunun yani sira YRBT ile eslik eden
peribronsial kalinlagsma, komsu akcigerde mozaik perflizyon,
voliim kaybi, fibrozis, tomurcuklanan aga¢ gibi bulgular da
degerlendirildi ve kaydedildi.

Solunum Fonksiyon Olciimleri

Stabil donemde akciger voliim ve akim Olgtimleri (FEV1,
FVC, FEVI/FVC, FEF25-75 ve PEF) klinigimiz solunum
labaratuvarinda, Flowhandy ZAN 100 USB Pulmonary
Spirometer cihazt (nSpire Health, Inc, GERMANY)
kullanilarak gerceklestirildi. Olgiimler hasta dik oturur
pozisyonda iken en az ii¢ dl¢iim olacak sekilde yaptirildi.
En yiiksek deger, test sonucu olarak kabul edildi. Sonuglar
hastalarin yas grubuna uygun referans degerleri kullanilarak
demografik bilgileri dogrultusunda bilgisayar yardimi ile
hesaplandi (13).

Serum NGAL Olciimii

Poliklinik bagvurusu esnasinda hastalardan almman 10 ml
periferik vendz kan 3000 devirde 10 dakika siire ile santrifiij
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edildi. Serum pipetle alinarak Ependorf tiiplerine konuldu
ve calisilincaya kadar -80 C°de saklandi. Yeterli sayiya
ulasilinca serum NGAL diizeyleri Biovendor, Research and
Diagnostics Products (Karasek, Cek Cumhuriyeti) marka
Human Lipocalin 2 / NGAL antikorlar1 kullanilarak enzyme-
linked immun sorbent assay (ELISA) yontemi ile kantitatif
olarak ol¢tildi.

Istatistiksel Analiz

Veriler IBM SPSS V23 ile analiz edildi. Normal dagilima
uygunluk Kolmogorov Smirnov testi ile incelendi. Normal
dagilimauyan verilerin karsilastirilmasinda bagimsiz drnekler
t testi kullanildi. Degiskenler arasindaki iliski Spearman sira
korelasyonu ile incelendi. Nicel veriler ortalama+standart
sapma olarak sunulurken, kategorik veriler frekans (yiizde)
olarak ifade edildi, p<0,05 degeri istatistiksel olarak anlamli
kabul edildi.

Bulgular

Calismaya 50 stabil bronsektazi ve 30 saglikli kontrol
grubundan olusan toplam 80 kisi dahil edildi. Bronsektazi
hastalarinin yas ortalamasi1 57,68+13,04 iken kontrol grubunun
yas ortalamasit 59,53+15,77 idi. Bronsektazi grubunda kadin/
erkek orani1 27/23 iken kontrol grubunda 16/14 idi. Gruplar
cinsiyet ve yas dagilimi benzer olarak segilmistir. Bronsektazi
grubunda kadinlarin oran1 %54 iken kontrol grubunda %53,3
saptanmugtir. Brongektazi grubunda erkek orant %46 iken
kontrol grubunda erkek orani1 %46,7 idi (Tablo 1).

Her iki grupta NGAL diizeylerine bakildiginda; bronsektazi
grubunda ortalama NGAL degeri 74,18+24,54 ng/ml iken
kontrol grubunda ise 53,33+14,87 ng/ml idi. Bu durum
istatistiksel olarak anlamli olacak sekilde yiiksekti (p<0,001)
(Sekil 1).

Hastalarimiza ait demografik veriler, YRBT bulgular1 Tablo
2’de goriilmektedir.

Bu ¢alismada bronsektazi hasta grubunda yas ile sadece FEV1
It arasinda negatif yonlii orta diizey anlamli bir iligki saptandi
(r=-0,450). NGAL ile higbir degisken arasinda anlamli bir
iliski yoktu. FEV1 ile FEV1 It ve oran arasinda pozitif yonlii

Ozyurt ve ark.

orta diizey bir iligki var iken total kiigiik havayolu hastaligi ile
negatif orta diizey bir iliski vardi. Toplam bronsektazi skoru
ile total duvar kalinlig1 arasinda pozitif giigli bir iliski, total
kiiciik havayolu hastaligi ile pozitif orta diizey ve total mozaik
perfiizyon ile de pozitif orta diizey anlamli bir iligki vardi.
Total kiiglik havayolu hastalig1 ile total mozaik perfiizyon
arasinda da pozitif orta diizey anlamli bir iliski saptandi
(Tablo 3).

Tablo 1. Bronsektazili ve saglikli kontrol grubunun demografik
ozellikleri ve serum NGAL seviyeleri

Bronsektazi Saghkh kontrol P

Yas 57,68+13,04 59,53+15,77 0.571
(Ortalama+S.Sapma) (n=50) (n=30) ’
Cinsiyet o 0
(Kadin, n, %) 43, %54 16, %53,3 1,00
NGAL (ng/ml) 74,18+24,54 53,33+14,87 <0,001
,7 p<0.001 ——
80
% 70
=]
g 60 o
4
g
§
50
Bronsektazi (ll1:50) Saghkh ]énntm[ (n:30)

Sekil 1. Bronsektazili hasta grubu ile saglikli kontrol grubunun
grafik iizerinde karsilastirilmasi

Tablo 3. Bronsektazi grubunda degiskenler arasindaki korelasyon analizi sonuglari

NGAL Toplam Total duvar Total kii¢iik
Yas  Ng/ml Fevl  Fevilt Oran  ppioru  kalmb@  havayolu hastah
NGAL (ng/ml) B
ng/m
& 0,833
r 0,450 0,094 0,790
Fev 11t
p 0001 0,515 0,000
r 0,103 0,226 0,653 0,433
Oran
p 0476 0,115 0,000 0,002
Total duvar r -0,102 0,148 0,122 0,130  -0,101 0,842
kalinhg: p 0,483 0,304 0,400 0,367 0,484 0,000
Total kiiciik r 0,183 -0,055 0315 0429 0,156 0,604 0,523
havayolu hastahg p 0,202 0,704 0,026 0,002 0,279 0,000 0,000
Total mozaik r 0,079 0,039 0,054 0,063 0,101 0,449 0,459 0,600
perfiizyon p 0588 0,790 0,712 0,661 0,485 0,001 0,001 0,000

r: Spearman sira korelasyonu, BE: Brosektazi
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Tablo 2. Bronsektazili hastalarin demografik 6zellikleri ve YRBT
bulgular1

Yas (y1l, orttss) 57£13
Cinsiyet (K/E) 27/23
FEV1 (orttss) 69+28
FEV1/FVC (ortss) 74+11

YRBT bulgular:
Toplam BE skoru, ort+ss (min-maks) 5,343,3 (1-13)

Total duvar kalilig: skoru, ort+ss (min-maks)  6+3,9 (1-15.5)

Mozaik perflizyon olan hasta sayisi, n (%) 35 (%70)
Total mozaik perfiizyon skoru, orttss (min-maks)  2,1+1,9 (0-6)
YRBT’de bronsektazi tutulum yerleri

Sagda tek lob tutulumu, n (%) 5 (%10)
Solda tek lob tutulumu, n (%) 3 (%6)
Bilateral birer lob tutulumu, n (%) 7 (%14)
Solda birden fazla lob tutulumu, n (%) 4 (%8)
Sagda birden fazla lob tutulumu, n (%) 4 (%8)
Bilateral birden fazla lob tutulumu, n (%) 27 (%54)

n: hasta sayisi, ort+ss (min-maks): ortalama+standart sapma (minimum-maksimum) , BE: bronsektazi

Tartisma

Calismamizda yas ortalamasi 57,68+13,04, bronsektazi
grubunda ortalama NGAL degeri 74,18+24,54 ng/ml iken
kontrol grubunda ise 53,33+14,87 ng/ml bulundu. Bronsektazili
hastalarda istatistiksel olarak anlamli yiiksek bulunan NGAL
degerinin stabil donemde dahi bu hastalarda inflamasyonun
aktif oldugunu ve sistemik inflamasyon gostergesi oldugunu
ortaya koymaktadir. Diger degiskenlere bakildiginda, NGAL
ile hicbir degisken arasinda anlamli bir iliski saptanmadi. Total
boronsektazi skoru ile total kiiglik havayolu hastaligy, total duvar
kalinlig1 ve total mozaik perflizyon arasinda istatistiksel olarak
anlamlt iliski saptandi.

Yapilan c¢aligmalarda bronsektazili hastalarda alevlenmeler
sirasinda hem lokal hem de sistemik inflamatuvar yanitlarin
arttig1 gosterilmistir (14, 15). Dahasi hastaligin stabil evresinde
bile sistemik inflamasyon belirtegleri arastirtlmustir, ¢linkii
devam eden inflamasyon hastalarin genel saglik durumunu
etkileyebilir ve hastaligin ilerlemesinde rol oynayabilir.
Calismamizda da bronsektazili hastalarda stabil donemde serum
NGAL diizeyinin artmis oldugunun saptanmasi tipki KOAH
ve astim gibi bronsektazinin de sadece akcigere smirli lokal
inflamatuar bir hastaliktan ziyade sistemik bir inflamatuar bir
hastalik oldugunu desteklemistir.

Daha 6nce yapilan ¢aligmalarda meme, akciger, prostat, kolon
kanseri gibi ¢esitli malignitelerde NGAL ekspresyonunun
arttig1 ve bu kanserlerde prognostik bir faktdr oldugu, tedavi
izleminde kullanilabilecegi bildirilmistir (16-18). Akut iskemik
ve nefrotoksik hasar sonrasinda inflamasyona cevap olarak
renal epitelden NGAL ekspresyonunun arttigr, hem kan
hem de idrar 6rneklerinde NGAL diizeyinin yiiksek oldugu
saptanmustir. Ayrica bir¢ok hastalik ve cerrahilere bagli bobrek
hasarimi gostermede kreatininden Once yiikseldigi de tespit
edilmistir. Bunun yani1 sira birgok hastalikta prognoz belirteci
olarak kullanilabilecegi gosterilmistir (18-22). Parapnémonik
effiizyonlart diger nedenlere bagli eflizyonlardan ayirmada
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yararli oldugu (23), pulmoner embolide sistemik inflamatuvar
bir belirteg olarak serumda arttif1 (24), ayrica sistemik bir
hastalik oldugu kanitlanmis kronik obstruktif akciger hastaligt
olan hastalarda kanda NGAL diizeninin artmis oldugu ve
sistemik inflamasyon belirteci olarak kullanilabilecegi yoniinde
calismalar mevcuttur (25). Bronsektaziye sistemik inflamasyon
eslik ettigi silirece, sistemik inflamasyonun muhtemelen
hastaligin ciddiyeti ile iliskili olmas1 gerektigi ileri stiriilmiistiir
(26). Calismamizda hastalik yaygmhgi ve YRBT deki diger
bulgular ile NGAL diizeyi arasinda ise anlamli bir iliski
saptanmadig1 i¢in bronsektazide prognostik degerinin olup
olmadigi konusunda kesin yorum yapilamamaktadir. Yine
de bulgularimiz NGAL’in bronsektazi hastalarinda sistemik
inflamatuvar ~ biyobelirte¢  olabilecegini  desteklemektedir.
Ayrica stabil hastalikta bile sistemik inflamasyonun devam
ettigini gostermektedir

Bronsektazide var olan kronik havayolu infeksiyonlart
lokal inflamasyonu tetikler ve bu durum da sistemik
inflamatuvar yanita neden olur (26). Bronsektazideki havayolu
inflamasyonunda baskin hiicreler nétrofillerdir. Ayrica IL-1,1L-6
ve TNF-a gibi proinflamatuvar sitokinlerin sistemik dolasimda
arttig1 gosterilmistir. Notrofiller ve lenfositler dahil olmak iizere
cesitli hiicreler arasindaki bir dizi karmasik etkilesimin sonucu
olarak, inflamasyon kalict doku hasarina neden olabilir. Stabil
bronsektazili hastalarda lokal inflamasyona ek olarak sistemik
inflamasyonun varligt smirlt sayida ¢alisma ile arastirilmastir.
Coban ve ark.’nin yapmis oldugu stabil donem bronsektazi
hastalarinda serum inflamatuvar hiicreler ve C-reaktif protein
(CRP) ile hastalik agirligi arasindaki korelasyonu arastiran
calismada CRP diizeyi ile hastalik siddeti arasinda anlamli
iliski bulunmustur (27). Bizim ¢aligmamizda ise bronsektazili
hastalarda kontrol grubunun serum CRP diizeyleri arasinda
istatistiksel olarak anlamli farklilik saptanmadi.

Aktif inflamatuvar hastalig1 olan hastalarm serum, epitel, idrar
ve diski diizeylerinde yiiksek seviyelere dayanan bir akut faz
proteini olan NGAL’in, bronsektazi olgularinda sistemik bir
inflamatuvar biyobelirteg olup olmadigini arastiran ¢alisma
yoktur. Bu anlamda bildigimiz kadartyla ¢alismamiz literatiirde
ilk yapilan ¢alismadir. Ayrica alevlenme donemlerindeki NGAL
diizeyleri konusunda yeterli veri yoktur.

Bu ¢aligmanin bazi simirliliklart vardir. Calisma kiigiik 6rneklem
biiytikliigiinde, tek merkezli bir ¢alisma olarak yapildigindan,
calisma sonuglart sadece sinirl 6lgiide genellestirilebilir.

Sonug¢

Sonu¢ olarak; bronsektazili hastalarda, NGAL sistemik
inflamasyon seviyesini yansitan yararli bir biyobelirteg
olabilir. Klinik stabilite donemlerinde bile artmis bronsiyal
inflamasyonun olabilecegi diisiiniilmiistiir. Buna yonelik anti-
inflamatuvar tedaviden sonra tedavi yanitt ve bronsektazi
progresyonunun  degerlendirilmesindeki roliiniin  klinik
onemini agiklamak i¢in ek ¢alismalara ihtiyag vardir.

Kaynaklar

1. Magis-Escurra C, Reijers MH. Bronchiectasis. BMJ Clin
Evid. 2015 Feb 25;2015:1507.

2. Chalmers JD, Moffitt KL, Suarez-Cuartin G, Sibila
O, Finch S, Furrie E, et al. Neutrophil elastase activity is



Stabil brongektazide NGAL

associated with exacerbations and lung function decline in
bronchiectasis. American journal of respiratory and critical
care medicine. 2017;195(10):1384-93.

3. Weycker D, Hansen GL, Seifer FD. Prevalence and
incidence of noncystic fibrosis bronchiectasis among US
adults in 2013. Chronic respiratory disease. 2017;14(4):377-
84.

4. Suarez-Cuartin G, Chalmers JD, Sibila O. Diagnostic
challenges of bronchiectasis. Respiratory medicine.
2016;116:70-7.

5. Altenburg J, Wortel K, van der Werf TS, Boersma WG.
Dutch Teaching Hospital. Netherlands Journal of Medicine.
2015;73(4):147-54.

6.Jasper AE, Mclver WJ, Sapey E, Walton GM. Understanding
the role of neutrophils in chronic inflammatory airway
disease. F1000Research. 2019;8.

7. Schéfer J, Griese M, Chandrasekaran R, Chotirmall SH,
Hartl D. Pathogenesis, imaging and clinical characteristics of
CF and non-CF bronchiectasis. BMC pulmonary medicine.
2018;18(1):79.

8. Bao GH, Ho CT, Barasch J. The Ligands of
Neutrophil Gelatinase-Associated Lipocalin. RSC Adv.
2015;5(126):104363-74.

9. Chakraborty S, Kaur S, Guha S, Batra SK. The multifaceted
roles of neutrophil gelatinase associated lipocalin (NGAL)
in inflammation and cancer. Biochimica et Biophysica Acta
(BBA)-Reviews on Cancer. 2012;1826(1):129-69.

10. Singh A, Bhalla AS, Jana M. Bronchiectasis revisited:
imaging-based pattern approach to diagnosis. Current
problems in diagnostic radiology. 2019;48(1):53-60.

1. Hill AT, Sullivan AL, Chalmers JD, De Soyza A, Elborn
SJ, Floto AR, et al. British Thoracic Society Guideline for
Bronchiectasis in Adults. Thorax. 2019 Jan;74(Suppl 1):1-69.
12. Bhalla M, Turcios N, Aponte V, Jenkins M, Leitman B,
McCauley D, et al. Cystic fibrosis: scoring system with thin-
section CT. Radiology. 1991;179(3):783-8.

13. Brian L. Graham, Irene Steenbruggen, Martin R. Miller,
Igor Z. Barjaktarevic, Brendan G. Cooper, et al.; ATS/ERS
Task Force. Standardization of Spirometry 2019 Update. Am
J Respir Crit Care Med Vol 200, Iss 8, pp €70—e88, Oct 15,
2019.

14. Wilson C, Jones P, O'leary C, Hansell D, Dowling
R, Cole P, et al. Systemic markers of inflammation in
stable bronchiectasis. European Respiratory Journal.
1998;12(4):820-4.

15. Saleh AD, Chalmers JD, De Soyza A, Fardon TC, Koustas
SO, Scott J, et al. The heterogeneity of systemic inflammation

190

Ozyurt ve ark.

in bronchiectasis. Respiratory medicine. 2017;127:33-9.

16. Soni SS, Cruz D, Bobek I, Chionh CY, Nalesso F, Lentini
P, et al. NGAL: a biomarker of acute kidney injury and other
systemic conditions. International urology and nephrology.
2010;42(1):141-50.

17. Abella V, Scotece M, Conde J, Gémez R, Lois A, Pino
J, et al. The potential of lipocalin-2/NGAL as biomarker
for inflammatory and metabolic diseases. Biomarkers.
2015;20(8):565-71.

18. Bauvois B, Susin SA. Revisiting neutrophil gelatinase-
associated lipocalin (NGAL) in cancer: Saint or sinner?
Cancers. 2018;10(9):336.

19. Altekin E, Kenesar1 Y. NGAL as a potential diagnostic
biomarker. Turk Klinik Biyokimya Derg. 2013;11(1):37-41.
20. Kim JW, Hong DY, Lee KR, Kim SY, Back KJ, Park
SO. Usefulness of plasma neutrophil gelatinase-associated
lipocalin concentration for predicting the severity and
mortality of patients with community-acquired pneumonia.
Clinica Chimica Acta. 2016;462:140-5.

21. Hong DY, Kim JW, Paik JH, Jung HM, Back KJ, Park
SO, et al. Value of plasma neutrophil gelatinase-associated
lipocalin in predicting the mortality of patients with sepsis
at the emergency department. Clinica Chimica Acta.
2016;452:177-81.

22. Li C, Zhang Z, Peng Y, Gao H, Wang Y, Zhao J, et al.
Plasma neutrophil gelatinase-associated lipocalin levels are
associated with the presence and severity of coronary heart
disease. PloS one. 2019;14(8).

23. Giimiis A, Ozkaya S, Ozyurt S, Cinarka H, Kirbas A, Sahin
U, et al. A novel biomarker in the diagnosis of parapneumonic
effusion:  neutrophil  gelatinase-associated  lipocalin.
Multidisciplinary respiratory medicine. 2014;9(1):49.

24. Ozyurt S, Karatas M, Arpa M, Kara BY, Duman H,
Memoglu M, et al. Neutrophil gelatinase-associated lipocalin
as a potential biomarker for pulmonary thromboembolism.
Turk J Biochem 2020;45(1):51-56.

25. Gumus A, Cinarka H, Haziroglu M, Karatas M, Ozyurt
S. Neutrophil Gelatinase-Associated Lipocalin: A New
Biomarker for COPD Acute Exacerbation. J Lung Pulm
Respir Res. 2014;1(2):31-35.

26. Arsava BE, Coplii L. Does airway colonization cause
systemic inflammation in bronchiectasis? Tuberk Toraks.
2011;59(4):340-7.

27. Coban H, Gungen AC. Is There a Correlation between
New Scoring Systems and Systemic Inflammation
in Stable Bronchiectasis? Can Respir J. 2017; doi:
10.1155/2017/9874068. Epub 2017 Nov 15.



Sdii Saglik Bilimleri Dergisi / Cilt 11 Say1 2 /2020

Kronik Kalp Yetersizligi Olan Hasta Grubunda
Ila¢ Uyumu Yasam Kalitesini Etkiliyor Mu?

Does Drug Compliance Affect Quality Of Life

In The Group Of Patients With Chronic Heart Failure?

Fatma Bogan', Medet Korkmaz?

Diizce Universitesi Saglik Arastirma ve Uygulama Hastanesi, Diizce, Tiirkiye.

Ozet

Amac: Calismamiz kalp yetersizligi olan hastalarin tedaviye
uyumlar1 ile yasam kalitesi arasindaki iliskiyi incelemek
amactyla tanimlayici olarak yapilmaistir.

Materyal-Metot:  Calismamizin  evrenini,  Gaziantep
Universitesi Sahinbey Arastirma ve Uygulama Hastanesi
ve SANKO Universitesi Hastanelerinde Koroner Yogun
Bakim ve Kardiyoloji Klinigi'nde Kasim 2017-Temmuz 2018
tarihleri arasinda Kronik Kalp Yetersizligi nedeniyle tedavi
goren hastalar, 6rneklemini ise arastirmamizin kriterlerine
uyum saglayan 100 hasta birey olusturmustur.

Bulgular: MacNew kalp hastaligina 6zgii saglikla iliskili
yasam kalitesi anketi ve ilag kullanmaya iliskin saglik inang
6lgegi skorlar1 arasinda istatistiksel olarak anlamli diizeyde
bir iliski saptanmamustir. Erkek cinsiyetin yasam kalitesi
skorlar1 kadmlara gore daha yiiksek iken, ilag uyumu ile
cinsiyet arasinda herhangi bir iliski bulunamamistir. Egitim
durumu ile ilag uyum o&lgegi puanlari arasinda da iliski
bulunamamisken, egitim diizeyinin diisiikk olmasinin yagam
kalitesini diisiirdiigii goriilmiistiir. BKI ile ilag uyum o6lcegi
skorlar1 arasinda iliski bulanamamisken, obezlerin fiziksel alt
boyutta yasam kalitelerinin daha diisiik oldugu goriilmiistiir.

Sonug¢: Bu ¢aligmanin sonunda ilag uyumu ile yasam kalitesi
arasinda anlamli bir iliski bulunamamus, kalp yetersizligi
olan kadm hastalarin yasam kalitesi ve uyum diizeylerini
yiikseltmek tizere girisimlerin planlanmast ve ileri diizey
kalp yetersizligi olan hastalarin tedavi uyumlarinin baska
bireylere bagimli olmasi nedeniyle evde bakim ve hemsirelik
hizmetlerinin yayginlastirilmasi dnerilmistir.

Anahtar kelimeler: Ilag Uyumu, Yasam Kalitesi, Kalp
Yetersizligi.

Giris

Kalbin en temel fonksiyonu; metabolizmanin ihtiyaci olan kant
pompalamak, kanda bulunan oksijen ve besin maddelerinin
dokulara gecisini saglayan arteriyel basinct olusturmaktir
(1). Pompa fonksiyonunun bozulmasi, kalbe kan doniisiinii
saglayan pulmoner ve sistemik venlerde konjesyona, kalbin
kan akimini sagladig1 dokularda ise perfiizyonun bozulmasina

2[nénii Universitesi, Hemsirelik Fakiiltesi, Malatya, Tiirkiye.

Abstract

Objective: Our study was conducted descriptively to
investigate the correlation between the treatment compliances
of patients with heart failure and the quality of life.

Material-Method: The universe of our study consisted
of patients who were treated for chronic heart failure in
Coronary Intensive Care and Cardiology Clinic of Gaziantep
University Sahinbey Research and Practice Hospital and
SANKO University Hospitals between November 2017 and
July 2018.

Results: There was no statistically significant correlation
between the MacNew health-related quality of life
questionnaire and the drug use health beliefs scale scores. The
quality of life scores of males were higher than that of females,
while there was no correlation between drug compliance and
gender. While no correlation was found between educational
status and the drug compliance scale scores, it was observed
that low level of education decreased the quality of life. While
no correlation was found between body mass index (BMI)
and the drug compliance scale scores, it was observed that
the obese patients had a lower quality of life in the physical
sub-dimension.

Conclusions: At the end of this study, no significant
correlation was found between drug compliance and quality
of life. It has been suggested to plan interventions to increase
the quality of life and drug compliance of female patients with
heart failure, and to extend home care and nursing services
since the treatment compliance of patients with advanced
heart failure is dependent on other individuals.

Keywords: Drug Compliance, Life Quality, Heart Failure.

yol acar (2). Ataklar ve remisyonlar ile seyreden kronik kalp
yetersizliginde verilen tedavilerin temel amaci hastalarin;
daha az semptomatik siire yagamalari, hastaneye yatis
sayisinin daha az ve siirelerinin kisa olmasidir.

Diinya saglik oOrgiitiiniin - 1948 yili  saglik taniminda
“saglikla ilgili yasam kalitesi” kavrami kullanilmistir.
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Tlag uyumu ve kalp yetersizligi

Saglik hizmetlerinde, hastaligmm degil; bireyin, medikal,
sosyal ve ruhsal olarak tedavisinin bir biitiin olarak ele
almmasi gerekliligi dogmustur (3). Yasam kalitesi; klinik ve
laboratuvar tetkikleri ile tespit edilemeyen, bireysel olarak
yasanilan ve ifade edilen bir kavramdir. Yasam kalitesi dort
ana baslik altinda degerlendirilir, bunlar; ruhsal iyilik hali,
fiziksel iyilik hali, sosyal ve maddi iyilik halleridir (4, 5).
Tedavi uyumsuzlugu; bireyin yanlis dozlarda ilag almast,
tedaviyi tam anlayamamasi veya fiziksel kisithiliklara bagl
tedavi rejimine uyamamasi olabilecegi gibi, kendi istegi
ile ilaglar1 reddetmesi seklinde de gergeklesebilmektedir.
Bireyin tecriibesi ve saglikla ilgili kabullenmeleri, kronik
hastalik siirecinde, istemli tedavi uyumsuzluguna neden
olabilmektedir (6).

Bu g¢alismanin amaci1 kalp yetersizligi olan hastalarin
tedavilerine olan uyumlar1 ile yasam kalitesi arasindaki
iliskiyi incelemektir.

Materyal-Metot

Calisma i¢in SANKO Universitesi'nden etik kurul onay1
almmustir  (Tarth:  29/09/2017 No:03) ve Gaziantep
Universitesi Sahinbey Arastirma ve Uygulama Hastanesi ile
SANKO Universitesi Hastaneleri'nin Koroner Yogun Bakim
ve Kardiyoloji Klinikleri'nde Kasim 2017-Temmuz 2018
tarihleri arasinda yiriitiilmiistiir. Aragtirmanin &rneklem
sayist, evreni belli gruplarda orneklem belirleme formiili
kullanilarak hesaplanmistir. Bu analize gore, (evren=500)
giivenilirligi %95 alinarak o6rneklem sayist 100 olarak
saptanmigtir. Arastirmada veriler literatiir dogrultusunda
hazirlanan, Hasta tanitim formu, “MacNew Kalp Hastaligina
Ozgii Yasam Kalitesi Anketi” ve "Ila¢ Kullanmaya iliskin
Saglik Inang Olgegi” anket formlar1 kullanilarak yiiz-yiize
goriisme teknigi ile toplanmistir.

Veri Toplama Araclari

Hasta Tanitim Formu

Yas, cinsiyet, egitim durumu, medeni durumu, sosyal
giivencesi, meslek, ¢alisma durumu, birlikte yasadigi kisiler,
boy-kilo, sigara-alkol kullanimi, ne kadar zamandir kalp
hastast oldugu, NYHA fonksiyonel siniflamasi, eslik eden
bagka kronik hastalik varligi, kontrollerine diizenli olarak
gitme durumu, ilaglarini diizenli kullanma durumu, ilacin
yani sira basvurdugu baska yontemlerin varligi, son bir yil
icerisinde kalp hastaligi nedeniyle hastaneye yatis sayisini
kapsayan 21 sorudan olugmaktadir.

MacNew Kalp Hastaligina Ozgii Saglkla Iliskili Yasam
Kalitesi Anketi

MacNew kalp hastaligina 6zgii saglikla iliskili kaliteli yasam
anketi, kalp hastaliklarmna 6zgli olup, bir yasam kalitesi
anketidir. Ilk olarak miyokard infarktiislii hastalarda gegerlilik
ve giivenilirligi yapilmistir (7). Ulkemizde Tiirkge gegerlilik
ve gilivenilirligi Daskapan ve arkadaslarinin yaptig1 ¢alismada
degerlendirilmistir, Cronbach alpha degeri 0,80 olarak
hesaplanmistir (8). Bu anket, fiziksel, emosyonel ve sosyal
olmak iizere ii¢ alt boyut igermektedir. Olcek alt boyutlarma
iliskin maddeler belirtildigi gibidir (9). Ankette; skorlama
kesin smirhdir, eksik yanitlar degerlendirmeye alinmaz.
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Sorular 1 ile 7 arasinda skorlandirilir. Her bir boliimdeki
sorularin en az yarist cevaplanmazsa, skor hesaplanmasi
yapilmamaktadir. Bir bolim tamamen eksik degilse biitiin
skorlanmis maddelerin ortalamasi alinarak anketin genel skoru
hesaplanir (10). MacNew anketi, klinik degisimleri dlgmede
giivenilir ve duyarli bir anket olup, koroner arter hastalig1 ve
kalp yetersizligi olan hasta gruplarinda kullanilmaktadir ve bu
hasta gruplarmin saglikla iligkili yasam kalitesini dl¢iimlemede
kullanilan, hastaliga 6zel uluslararasi tek ankettir (11).

Ila¢ Kullanmaya [liskin Saglik Inan¢ Olgegi

flag Kullanmaya Iliskin Saglik inang Olgegi (IKiSiO);
hastalarin ilag kullanma konusunda saglik inang algilarimi
degerlendirmek amaciyla hazirlanmistir. Ulkemizde Cigek
ve arkadaslar tarafindan yapilan ¢alismada Tiirkge gegerlilik
ve giivenilirligi kamitlanmistir.  Olgegin Cronbach alfa
giivenirlik katsayist 0,91 olarak hesaplanmistir. Alt gruplarin
Cronbach alfa degerlerinin ise; 0,80 ile 0,93 arasinda oldugu
hesaplanmuistir (12).

Bu 06lgek 35 maddeden olusur ve 6 alt baslikta incelenir.
Bunlar; “Duyarhilik Algisi, Onemseme / Ciddiyet Algist,
Saglik Motivasyonu, Yarar Algisi, Engel Algisi, Oz-Etkililik”
alt bagliklaridir. Her madde 1 ile 5 arasi puanlandirtlmistir;
1 puan Kesinlikle katilmiyorum, 2 puan Katilmiyorum, 3
puan Kararsizim, 4 puan Katiliyorum ve 5 puan Kesinlikle
katiliyorum seklindedir. En diisiik puan 59, en yiiksek puan
151 olarak hesaplanmistir. Alinan puan ile bilingli ve regeteli
ila¢ kullanmaya iliskin saglik inanc1 korelasyon gosterir (12).

Verilerin Degerlendirilmesi

Verilerin normal dagilima uygunlugu Shaphiro wilk testi
ile degerlendirilmis, normal dagilima sahip ozelliklerin
iki bagimsiz grupta karsilastirilmasinda Student t testi,
normal dagilmayan o&zelliklerin iki bagimsiz grupta
kargilagtiritlmasinda Mann Whitney U testi kullanilmistir.
Ayrica sayisal verilerin ikiden fazla bagimsiz grupta
kargilagtiritlmasinda normal dagilim gosteren ozellikler igin
Tek Yonlii Varyans Analizi (ANOVA), Boferroni ve LSD
coklu karsilastirma testleri, normal dagilmayan 6zellikler i¢in
ise Kruskal Wallis testi ve All pairwise ¢oklu karsilastirma
testi kullanilmistir. Sayisal degigkenler arasindaki iliskiler
Pearson korelasyon katsayisi ile test edilmistir. Gegerlik ve
giivenirligin test edilmesi amaci ile Cronbach alfa katsayilari
hesaplanmistir.  Tanimlayici  istatistik  olarak  sayisal
degiskenler i¢in X£SD, kategorik degiskenler icin ise say1 ve
yiizde degerleri verilmistir. Istatistiksel analizler i¢in SPSS
Windows version 25.0 paket programi kullanilmis ve p<0,05
degeri istatistiksel olarak anlamli kabul edilmistir.

Bulgular

Hastalarin yaglar1 42-95 arasinda degismekte olup ortalama
68,15+10,96°dir.  BKI  degerleri 15,57-51,42 arasinda
degismekle beraber sadece bir hastanin BKI degeri 18,5’in
altinda bulunmustur. Hastalarin %56’s1 erkek, %40°1 okuryazar
degil, %90°1 evlidir. Hastalarin %89’u ¢alismamaktadir.
Toplamda %54,5’1 sisman veya obez olup %55°1 daha 6nce
hi¢ sigara ve %82’si alkol kullanmamistir. Hastalarin %36’s1
NYHA smf 2, ve smif 4 seviyesinde iken %28’i smuf 3
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diizeyindedir. Hastalarin %90’ 1nda eslik eden bir kronik hastalik
oldugu goriilmektedir. Hastalarin yaklasik yarisi (%52) son bir
yil i¢inde 1-2 kez hastaneye yattigini ifade etmistir (Tablo 1, 2).

MacNew 6lgegi alt boyut skorlart ile IKISIO skorlari arasinda
istatistiksel olarak anlamli diizeyde bir iliski saptanmamistir
(p>0,05). MACNEW Emosyonel skorlarinin hastalarin
cinsiyetine gore dagilimlari arasinda anlamli farklilik
gozlenmistir (p=0,005). Puanlarin erkeklerde yiiksek oldugu
goriilmiistiir. Benzer farklilik fiziksel, sosyal ve total skor

Bogan ve Korkmaz

MacNew Yasam kalitesi olgegi fiziksel (p=0,008) ve total
(p=0,028) skorlarinin hastalarin BK1 gruplarma gore dagilimlar
arasinda istatistiksel olarak anlamli (p<0,05). MacNew
6lgegi emosyonel (p=0,016), fiziksel (p=0,037), sosyal (962,
p=0,023) alt boyutlar1 ve total (p=0,029) skorlarinin hastalarin
egitim durumlarma gore dagilimlart arasinda istatistiksel

Tablo 2. Hastalara ait demografik veriler (2)

.. .. . .. Veriler
ortalamalar1 i¢in de gozlenmistir. Fiziksel, sosyal ve total Kategorik Degisken "
skorlarin tiimi erkeklerde anlamli derecede daha yiiksektir n /o
(p=0,002) (Tablo 3). IKISIO 6lgeginin saghk motivasyonu Eslik Eden Kronik Bir Yok 10 10,0
(p=0,014), yarar algis1 (p=0,005) ve 6z etkililik (p=0,002) alt Hastahk Var 90 90, 0
boyut skorlarinin tiimii erkeklerde istatistiksel olarak anlaml Yok 31 31,0

. . DM
derecede daha yiiksektir (Tablo 4). Var 69 69,0
Tablo 1. Hastalara ait demografik veriler (1) HT Yok 35 35,0
Kategorik Degisken Veriler Var 65 65,0
Yas (min-max; X+Sd) 42-95; 68,15+10,96 ASTIM Yok 88 88,0
Var 12 12,0
L L o 15,57-51,42; ’
Beden Kiitle Indeksi (min-mak; X+Sd) 20.36£5.73 Yok 87 87.0
KOAH
n % Var 13 13,0
Erkek 56 56,0 Yok 92 92,0
Cinsiyet KBY
Kadin 44 44,0 Var 8 8,0
(Diisiik) Okuryazar Degil 40 40,0 Her zaman 46 46,0
gﬁ‘::;‘m (Orta) Okuryazartilk+Orta 51 51,0 Kontrollere Diizenli ~ Co@u zaman 28 28,0
(Yiiksek) Universite ve Ustii 9 9,0 Gitme Durumu Bazen 17 17,0
Medeni Evli 90 90,0 Higbir zaman 9 9,0
Durumu Bekar 10 10,0 Her zaman 61 61,0
Sosyal Evet 100 100, 0 ilaclarim Diizenli Cogu zaman 22 22,0
Giivence Hayir 0 0,0 Kullanma Durumu Bazen 13 13,0
Ev Hanimi 40 40,0 Higbir zaman 4 4,0
Isci 0 0,0 fla¢ Disinda Yok 34 34,0
Emekli 44 44,0 Bagvurulan Yontem Var 66 66,0
Meslegi
Memur 1 1,0 Evet 50 50,0
Tuz Kisitlamasi
Serbest 9,0 Hayir 50 50,0
Diger 6,0 X Evet 10 10,0
Egzersiz
Cahsma Calistyor 11 11,0 Hayir 90 90, 0
Durumu Calismriyor 89 89,0 L. . Evet 15 15,0
Diizenli Kilo Takibi
Normal 24 24,2 Hayir 85 85,0
BKi Sisman 30 30,3 Evet 17 17,0
Sigaray1 Birakma
Obez 45 45,5 Hayir 83 83,0
. Kullaniyorum 8 8,0 Evet 3 3,0
Sigara Y Alkolii Birakma
Kullanma Biraktim 37 37,0 Hayir 97 97,0
Durumu  pie g yllanmadim 55 55,0 Evet 20 20,0
Sivi Kisitlamasi
Alkol Kullantyorum 4 4,0 Hayir 80 80,0
Kullanma Biraktim 14 14,0 Enfeksiyonlara Karsn ~ Evet 10 10,0
Durumu Hi¢ Kullanmadim 82 82,0 Asilama Hayir 90 90, 0
NYHA Sinif 2 36 36,0 Hastaneye Yatis 1-2 Kez 52 52,0
Siif 3 28 28,0 Siiresine Gore Grubu 3-4Kez 31 31,0
Sinifi Son bir vl icind N
Smif 4 36 36,0 (Son bir yil i¢inde) 5 Ve Ustii 17 17,0
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Tablo 3. MacNew 0&lgeklerinin hastalara ait verilerle karsilastirilmasi

Bogan ve Korkmaz

MacNewTotal Skoru

Emosyonel Alt Boyut Skoru  Fiziksel Alt Boyut Skoru

Sosyal Alt Boyut Skoru

N =-0,013 1=-0,052 =0,015 1=-0,050
a
; p=0,895 p=0,609 p=0,881 p=0,623
. %=3,72+1,09 X=3,85:0,08 X=3,51£1.23 X=3,74+1,32
Cinsiyet
Erkek n=56 X=3,0940,88 %=3,3140,86 X=2,79:0,95 x=2,97+1,11
Kadm n=44 p=0,002% p=0,005* p=0,002% p=0,002%
Eoitim b X=3,1120,87 X=3,28+0,85 X=2.8320,97 X=2,98+1,07
11m Durumu
gDﬁsﬁk =40 %=3,69+1,05 X=3,86+0,97 =3,43+1,16 %=3,72+1,30
Orta n=51 %=3,54+1,41 X=3,65%1,05 X=3,46+1,64 X=3,46+1,69
Yiiksek n=9 p=0,029* p=0,016* p=0,037* p=0,023*
Medeni Durumu X=3,49+1,07 X=3,64+0,08 %=3,2541,20 X=3,46+1,32
Evli n=90 X=3,0420,71 X=3,35+0,76 X=2,67+0,68 X=2,84+0,75
Bekar n=10 p=0,201 p=0,369 p=0,137 p=0,146
Cahsma Durumu %=3,92+1,01 X=4,1140,91 X=3,61+1,15 =3,97+1,18
Calistyor n=11 X=3,39+1,04 X=3,5540,96 X=3,1441,16 X=3,33+1,29
Calismiyor n=89 p=0,113 p=0,068 p=0,210 p=0,120
BKi %=3,75+0,92 X=3,79+0,84 X=3,66+1,06 X=3,63+1,14
Normal n=24 %=3,69+1,10 X=3,87+0,97 X=3,42+1,24 X=3,77+1,41
Sisman n=30 x=3,16+0,99 %=3,39+0,96 X=2,83+1,04 *=3,08+1,20
Obez n=45 _ " _ * _ * — *
p=0,028 p=0,064 p=0,008 p=0,052
NYHA S X=4,20+0,97 X=4,26+0,83 X=4,07+1,10 X=4,3+127
1nii
St 2 1=36 %=3,53+0,58 X=3,7120,60 X=3,28+0,67 X=3,480,71
Sinif 3 n=28 X=2,63+0,78 %=2,88+0,82 x=2,25+0,77 x=2,51+1,08
Sinif 4 n=36 _ « _ % _ * — *
p=0,001 p=0,001 p=0,001 p=0,001
Yats Sayis X=3,66+1,13 X=3,80+0,99 X=0,43+1,27 X=3,62+1,41
1§ Sayisi
12 defa =52 X=3,34+0,95 X=3,56+0,92 %=3,06:1,08 X=3,28+1,14
3-;* geffa n:i“>71 x=2,10+0,78 x=3,14+0,82 X=2,69+0,84 X=2,97+1,05
> =
ean p=0,058 p=0,46* p=0,056 p=0,162

r: Spearman Korelasyon katsayisi, *p<0,05, t: Student t testi, z: Mann Whitney U testi, ** Korelasyon katsayisi 0, 05 diizeyinde anlamli,*** Korelasyon katsayis1 0, 01 diizeyinde anlamli,

MacNew Kalp Hastaligina Ozgii Saglikla iliskili Yasam Kalitesi Anketi

olarak anlamli fark saptandi. Yapilan post hoc analizler (LSD)
sonucunda MacNew emosyonel boyut skorlarinin dagilimlari
arasindaki farkin kaynaginin orta diizey egitim seviyeli grup
oldugu, bu grubun skorlarinin anlamli derecede yiiksek oldugu
saptandi (p=0,013). MacNew fiziksel alt boyut, sosyal ve
total alt boyut skorlarinin hastalarin egitim durumlarina gore
dagilimlari arasinda anlaml fark oldugu (sirasiyla: (p=0,041,
p=0,019, p=0,025) farkin kaynagmimn her ii¢ alt boyut icin
de diisiik egitim seviyeli grup oldugu, bu grubun skorlarinin
diger gruplara gore anlamli derecede disiik oldugu saptandi
(Tablo 3). IKISIO 6l¢egi total skorunun egitim durumuna gére
dagilimi anlamli farklihk géstermemistir (p<0,05). IKISiO
6lgegi saglik motivasyonu (p=0,001), yarar algis1 (p=0,015) ve
0z etkililik alt boyut skorlarinin hastalarin egitim durumlarina
gore dagilimlarinin istatistiksel olarak anlamli diizeyde farkli
olduklar1 gozlenmistir. Aralarinda anlamli fark bulunan
IKISIO 6lcegi alt boyut skorlart ile ilgili olarak All pairwise
coklu karsilagtirma analizleri yapilmistir. Disiik egitim
seviyeli grubun saglik motivasyonu alt boyut skorlarinin
orta diizey egitim seviyeli grup (p=0,000) ve yiiksek egitim
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seviyeli (p=0,001) grubun skorlarindan istatistiksel olarak
anlamli derecede daha diisiik oldugu saptandi. Disiik egitim
seviyeli grubun yarar algisi alt boyut skorlarinin orta diizey
egitim seviyeli (p=0,005) grubunun skorundan istatistiksel
olarak anlamli derecede daha diisiik oldugu saptandi. Diisiik
egitim seviyeli grubun 6z etkililik alt boyut skorlarimin orta
(p=0,010) ve yiiksek egitim seviyeli (p=0,031) gruplarin
skorlarindan istatistiksel olarak anlamli derecede daha diisiik
oldugu saptandi (Tablo 4).

MacNew Yasam kalitesi Olgeginin emosyonel (F=29,167,
p=0,001) ve fiziksel (F=38,950, p=0,001), sosyal (F=23, 506,
p=0, 001) ve total (F=34,171, p=0,001) skorlariin hastalarin
NYHA smifina gore dagilimlart arasinda istatistiksel olarak
anlamli fark saptandi. Farkin kaynagini belirlemek {izere
yapilan post hoc analizler sonucunda (Bonferroni) skorlarin
timiiniin tiim gruplarda birbirinden anlamli derecede farkli
oldugu saptandi (p<0,05). Hastalarin NYHA simnifi arttik¢a
MacNew yasam kalitesi skorlarinin istatistiksel olarak anlamli
derecede diistiigii saptandi (Tablo 3).
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Tablo 4. IKIiSIO 6l¢eklerinin hastalara ait verilerle karsilastirilmasi

Bogan ve Korkmaz

IKisSiO

Saghk

koru Skoru
vas 0,015 =0,111 =0,139 1=-0,084 =-0,126 10,055 =-0,139
p=0,886 p=0,273 p=0,167 p=0,406 p=0211 p=0,588 p=0,168
Cinsiyet 1342342177 x=213246,39 x=18,73+7,06 x=23,88+4,94 x=17,0742,78 x=23,25:4.86 x=29,98+5,5
Erkekn=56  %=12639£1997 %=20,45£6,2 ¥=19,5245,53 %=21,36+4,28 ¥=15,6442,45 %=223+5,04 x=27,1158
Kadn n=44 p=0,067 p=0,510 p=0,854 p=0,014* p=0,005* p=0,462 p=0,002%
Epitim Durumu 157098 X20.0855.75 Xo19,63£5,53 X-20,1864,16 X-15,516287 X-22,9024,69 X-27,0045,72
Disikn=40  X=13347:217  X=21,336,40 X=18,76+6,90 X=24,18:4,62 X=17,06+241 X=22,53%516 X=29,61+5,89
Orta n=51 X=139.8920,8 X=22,56+8,08 x=18,33+7,73 x=26,34+2,65 x=17,1142,80 x=24,22+5,07 x=31,33+3,39
Yiiksck n=9 p=0.076 p=0,296 p=0,931 p=0,001* p=0,015* p=0,697 p=0,014*
Medeni Duramy 130925202 X=20,78+6,12 x=19,24+631 x-22,03+4,65 x-1633+2,78 x-22.73+4,74 x-28,90+544
Evli n=90 $=120504290  X=22,4047,90 X=17,6047,55 x=21,3046,13 x=17,4042,07 x=23,7046,73 x=27,10+8,49
Bekar n=10 0,842 p=0,410 p=0,538 p=0,335 p=0,291 p=0,436 p=0,878
Caligma Durumu  X-13346:986  X=208247,12 X=17274727 X-25274385 X-1745:2,07 X-221845,08 X-30.4542,77
Calistyorn=11  X=13045:2227 X=20,9646,23 X=193046,31 X=22,4644,.84 x=163142,78 X=22,9144.94 X=285146,03
Calismuyor n=89 p=0436 p=0,930 p=0463 p=0,082 p=0,172 p=0,618 p=0,366
BKi 1287542240 x=20,5446,51 x=18,2546,39 x=21,0044,64 x=16,1743,27 x=23,8345,54 x=29,7146,03
Normal n=2d  ¥=1302742340 X=21,4745,51 X=18,6046,39 X=22,6045,14 X=16,4322,76 X=23,33%5,38 X=27,83%7,07
Sismann=30  3=1327141936 x=20,9346,77 X=19,84+6,58 x=23,8444,51 X=16,6942,35 X=22314437 %=29,09:4,22
Obez n=45 p=0.746 p=0,892 p=0453 p=0,051 p=0,925 p=0420 p=0486
NYHA S CIAOI430 X21041507 X-188945.90 X=23.72:4.5  X=0.67:2.63 X=2336:461 X=30,11:4,08
Smif2 n=36  Xo1281842462 X=21,0046,53 X=18,6126,11 X=22,04543 x=15753,11 X=22,404536 X=28,404508
Smnif 3 n=28 X=128.8942405 X=19,8946,43 X=19,6447,24 X=2239+479 X=16,75+2,47 x=22,6445,01 X=27,5946,85
Stif 4 n=36 p=0.386 p=0,206 p=0,755 p=0,423 p=0,365 p=0,637 p=0,489
Vi Sapr IS0 X236 K-19714638 X23,634,73 X-I16,672,83 X23,194528  X-29,0045,78
10 dofa sy X1256842074 X=20,2346,08 X=16,9446,45 %=21,5554,90 X=16,1042,80 X=22,3243,89 X=28,5545,74
3-4 defa n=31 X=131,65+1927  x=21,0645,55 Xx=21,065,72 X=22,35+4,57 x=16,3542,29 X=22,6545,72 Xx=28,1846,16
75 defan=17 0263 p=0,680 p=0,093 p=0,134 p=0,514 p=0,454 p=0,766

r: Spearman Korelasyon Katsayisi, *p<0,05, t: Student t testi, z: Mann Whitney U testi, ** Korelasyon katsayisi 0, 05 diizeyinde anlamli, *** Korelasyon katsayisi 0, 01 diizeyinde anlaml,

IKiSiO: ilag Kullanmaya iliskin Saglik inang Olgegi

MacNew Emosyonel alt boyut skorunun hastanede yatis
sayisina gore dagilimlari arasinda anlamli fark bulundu
(p=0,046). Hastanede yatis say1sina gére MacNew Emosyonel
alt boyut skorunun dagilimlar: arasindaki farkin kaynaginin
son bir yil i¢inde bes ve ilizeri kez hastaneye yatan grup
oldugu, bu grubun emosyonel alt boyut skorunun anlamlt
derecede daha diisiik oldugu bulundu (p=0,043) (Tablo 3).
IKISIO blgeginin alt boyut skorlarinin hastalarin hastaneye
yatig sayisina gore dagilimlari arasinda ise anlamli fark
saptanmadi (p>0,05) (Tablo 4).

Bu arastirmada kullanilan dlgeklerin alt boyut skorlarinin

Cronbach Alpha degerleri 0,801 ile 0,962 arasinda degistigi
saptanmistir

Tartisma

Hasta bireylere onerilen farmakolojik ve non-farmakolojik
oOnerilerin, hastalarin semptomlarini azaltip, yasam kalitelerini
artirmasi beklenir. Hayward ve arkadaslarinin Avustralya’da
100 karaciger sirozu hastasi ile yaptig1 ¢aligmada; ilag uyumu
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diisiik olan hastalarin, daha fazla semptomatik oldugu ve
yasam kalitelerinin de diisiik oldugu tespit edilmistir (13).
Farha ve arkadaslarmin Urdiin’de 200 hipertansiyon hastasi
ile yaptig1 calismada, farmakolojik ve non-farmakolojik
tedavilere uyumu zayif olan hastalarin yasam kalitelerinin
de diistik oldugu tespit edilmistir (14). Calismamizda kalp
yetersizligi hastalarinin yasam kalitesini degerlendirdigimiz
MacNew dlgegi alt boyut skorlar1 ile IKiSIO 6lgegi alt boyut
puanlart arasinda istatistiksel olarak anlamli diizeyde bir
iligki saptanmamistir. Ayn1 hasta grubu ile yapilan ¢aligmalar
olmamakla beraber sonuclarimiz literatiir ile farklilik
gostermektedir.

Calisgmamizda MacNew emosyonel alt boyut puan
ortalamalarinin hastalarin cinsiyetine gore dagilimlari arasinda
anlamli farklilik gozlenmistir. Puanlarin erkeklerde yiiksek
oldugu goriilmiistiir. Benzer farklilik fiziksel, sosyal ve total
skor ortalamalari i¢in de gzlenmistir. Fiziksel, sosyal ve total
skorlarm timii erkeklerde anlamli derecede daha yiiksektir.
Ulkemizde Kiiciikberber ve arkadaslarinin yaptig1 calismada
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da benzer sekilde erkeklerin yasam kalite puanlarinin anlaml
olarak daha yiiksek oldugu ve bunun istatistiksel olarak da
anlamli oldugu tespit edilmistir (15). Caligmamiza katilan
kadinlarm biiyiik ¢ogunlugunun ev hanimi olmasi, onlarin
fiziksel aktivitelerini kisitlamis olabilir.

Calismamizda; IKIiSIO 6lgegi skorlarmin cinsiyete gore
dagilimlar1 arasinda anlamli fark bulunamamistir. Ancak;
IKiSIO &lgeginin saghk motivasyonu, yarar algisi ve 6z
etkililik alt boyut skorlarmin tiimii erkeklerde istatistiksel
olarak anlamli derecede daha yiiksek iken; duyarlilik algisi,
ciddiyet algist ve engel algist skorlarinin cinsiyete gore
dagilimlar1 arasinda istatistiksel olarak anlamli bir fark
saptanmamuistir. Abegaz ve arkadaslarinin yaptigt bir meta-
analizde antihipertansif tedavi alan erkeklerin ila¢ uyumunun
kadinlara nazaran daha diisiik oldugu ancak bunun istatistiksel
olarak anlamli olmadig tespit edilmistir (16). Bunula birlikte
Dias ve arkadaslarinin Portekiz’de 254 iskemik kalp hastasi
ile yaptig1 calismada; kadinlarin tedaviye olan inanci ve
uyumunun erkeklerden daha iyi oldugu bulunmustur (17).
Caligmamizda cinsiyetler arasinda anlamli fark bulunmamast;
ilag¢ kullanimi ile semptomlar arasinda ki fayda-zarar algisinin
her iki cinsiyet tarafindan esit algilandigini, ancak daha genis
calismalarla desteklenmesi gerektigini diigiindiirmektedir.

Hem yasam kalite puanlart hem de IKiSIO 6lgegi puanlarinin
medeni duruma gore dagilimlar1 arasinda anlamli fark
bulunamamistir.  Kiigiikberber ve arkadaslarmin, kalp
yetersizligi dahil olmak iizere ¢esitli kalp hastalig1 olan 325
hasta ile yaptig1 calismada; evli olan hastalarin yasam kalite
puanlariin daha yiiksek oldugu tespit edilmistir (15). Wu
ve arkadaslarmin 136 kalp yetersizligi hastasi ile yaptigi
calismada; evli olmayan hastalarin, evli olanlara gore iki kat
daha fazla ilag¢ tedavisine uyumsuz oldugu bulunmustur (18).
Caligmamizda puanlarin medeni duruma gore dagilimlari
arasinda fark bulunmamasinin vaka sayimizin az olmasi ile
iligkili olabilecegini diisiinmekteyiz.

Calismamizda yasam  kalitesi  puanlarinin  hastalarin
aktif is hayatinda bulunup bulunmamasma goére dagilimi
karsilagtirildiginda, c¢alisanlar ile ¢alismayanlar arasinda
anlamli fark bulunamamistir. Kiiciikberber ve arkadaslarmin
yaptig1 ¢alismada; ¢alisan hastalarin ¢caligmayan hastalara gore
yasam kalite puanlarinin daha yiiksek oldugu tespit edilmistir
(15). Gonzalez-Chica ve arkadaslarinin  Avustralya’da
kardiyovaskiiler hastaligi ve kardiyovaskiiler hastalik risk
faktorii (hiperlipidemi, diyabet, hipertansiyon, obezite) olan
2379 hasta ile yaptig1 ¢alismada; herhangi bir iste ¢aligmayan
hastalarin yasam kalitelerinin daha diisiik oldugu bulunmustur
(19). Calismamizda; diger calismalardan farkli bir sonug ¢ikmis
olmasini; ¢alisan hastalarin is kosullari, ekonomik getirisi ve
yasamdan beklentilerindeki farkliliklardan kaynaklandigini
diisiinmekteyiz. Ancak bununla ilgili ek kanitlara sahip degiliz.

flag uyumu puanlarinin hastalarin aktif is hayatinda bulunup
bulunmamasina gore dagilimlari karsilastirildiginda, calisanlar
ile ¢aligmayanlar arasinda anlamli fark bulunamamuistir.
Koseoglu ve arkadaslarinin ¢alismasinda; ila¢ uyumu ile
¢alisma durumu arasinda anlamli iligki saptanmamistir (20).
Calismamiz da mevcut bulguyu destekler niteliktedir.
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Gonzalez-Chica ve arkadaglarmin c¢aligmasinda benzer
sekilde diisiik egitim diizeyine sahip hastalarin yasam
kalitelerinin diisiik oldugu tespit edilmistir (19). Kiigiikberber
ve arkadaglarinin ¢calismasinda da buna benzer sekilde; egitim
seviyesi yiliksek olan bireylerin yasam kalite puanlarmin
daha yiiksek oldugu tespit edilmistir (15). Yazdani ve
arkadaslari, iran’da 109 hasta (75’i perkiitan koroner girigim
geciren, 34’1 koroner Bypass operasyonu gegiren) ile yaptigi
calismada yiiksek egitim seviyesine sahip olan hastalarin
yasam kalitelerinin daha yiiksek oldugunu gérmiislerdir (21).
Calismamizda; yasam kaliteleri puanlarinin egitim diizeyi
diistiikge azaldigr goriilmiistiir. Egitim seviyesinin artisi ile
hastaligin daha cabuk algilanmasi, 6nlemlerin ve Onerilerin
daha iyi kavranmas: ile iligkili olarak yasam kalitesinin
arttigini diistinmekteyiz.

Yasam Kkalitesi ile Beden Kiitle Indeksi (BKI) arasindaki
iliski incelendiginde; hastalarin BK1’leri ile yasam kaliteleri
arasinda anlamli iligki saptanmamistir. Ancak yasam
kalitesinin alt boyutlarina baktigimizda, obez olan hastalarin
fiziksel alt boyut puanlarmin digerlerine gore daha diisiik
oldugu tespit edilmistir. Charalampakis ve arkadaslarinin
Ingiltere’de yaptig1 calismada; hastalarin BKI diizeyleri
azaldik¢a yasam kalitelerinin arttig1 tespit edilmistir (22). BKI
artisinin bir¢ok hastalik i¢in risk faktorii oldugu bilinmektedir.
Birgok hastaligin tedavisinde BKI’yi diisiirmeye y&nelik non-
farmakolojik oneriler yer alir. Caligmamizda total puanlarda
fark olmamasina ragmen, fiziksel alt boyut puanlarinda
obez hastalarin diisiik skora sahip olmast bu goriisleri
desteklemektedir.

Calismamizda hastalarin BK1 diizeyi ile ilag uyumu arasinda
anlaml iliski saptanmamuistir. Nagrebetsky ve arkadaslarinin
Tip 2 diyabetli hastalarda yaptig1 bir ¢alismada ise; ilag
uyumu ile BKI arasinda anlamli iliski saptanmustir (23). Jeong
ve arkadaglarinin Giiney Kore de, antihipertansif tedavi alan
hastalarla yaptig1 calismada, normal BKI (normal<23 kg/m2)
ile ilag uyumu arasinda anlamli iligki tespit edilmistir (24).
Bireyin BKI diizeyi iizerinde; yasam tarzi, diyet aliskanlig
ve fiziksel aktivite aligkanliklarinin belirleyici oldugunu
diistinmekteyiz.

Hastalarin NYHA sinifi arttikga yasam kalitesi skorlarimin
istatistiksel olarak anlamli derecede diistiigli saptanmustir.
Afrand ve arkadaslarmin Iran’da 190 koroner bypass
hastasi ile yaptigi ¢alismada; hastalarin NYHA smuifi ile
yasam kaliteleri arasinda fark bulunamamistir (25). Ahmeti
ve arkadaglarmin Kosova’da 118 kronik kalp yetersizligi
hastas1 (62410 yas, 57 kadin, NYHA I[-III) ile yaptig
calismada; katilimeilar Ejeksiyon Fraksiyonu (EF) korunmus
ve EF’si diigmiis hastalar olarak iki grupta incelenmistir.
EF’si diisiik hasta grubunun yas ortalamasi ve NYHA
sinift ortalamalar1 daha yiiksek olmasina karsin, iki grubun
yasam kalitesi puanlar1 arasinda fark bulunamamistir (26).
Hastalik ilerledik¢e semptomatik gecen siirenin artmasinin
yaninda artan fiziksel ve ruhsal kisithiligin yasam kalitesini
disiirdigiinii  disinmekteyiz. Literatiirde aksini gosteren
kanitlar olmakla birlikte c¢alismamizda ¢ikan sonuglar bu
disiincemizi desteklemektedir.
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Calismamizda; IKISIO 6lgeginin skorlarinin hastalarm NYHA
sinifina gore dagilimlart arasinda anlamli fark saptanmadi.
Stork ve arkadagslart Almanya’da 123.925 hastanin dosyalarini
geriye doniik olarak degerlendirdiklerinde; hastalarin NYHA
siiflart arttikca tedavi uyumlarinin azaldigr tespit edilmistir
(27). Hastaligin ilerlemesinin yalnizca ¢evresel, genetik veya
metabolik nedenler ile degil hastalarin tedaviye uyumlart ile
dogrudan iliskili oldugunu diisiinmekteyiz. Calismamizda
¢ikan sonuglarin bu diisiincemizi desteklememis olmasinin
nedeni hastalarin uzun siire takip edilmemis olmasidir.

Caligmamizda, son bir yilda hastaneye yatig sayilart ile
yasam kalitesi puanlar1 karsilagtirildiginda, son bir yilda
bes veya daha fazla sayida hastaneye yatan hastalarin,
yasam kalitelerinin duygusal alt boyutunun anlamli
derecede diisik oldugu goriilmiistiir. Bircok hastaligin
seyrinde, semptomlarin kdotiilesmesi, hastanin oral alimi
ve genel durumunun bozulmasi, hastanede yatarak tedavi
almay1 gerektirir. Hastalarin tedavi, diyet ve ek davranig
degisikligi Onerilerine uyumunun bozulmasi neticesi, sik
sik kotiilesme ve hastaneye yatis beklense de calismamizda
ila¢ uyumu ile hastaneye yatis sayilart arasinda anlamli iliski
bulunamamustir. Literatiirde hastaneye yatis sayist ile yasam
kalitesi ve ila¢ uyumu arasindaki iliskiyi dogrudan inceleyen
herhangi bir ¢aligsmaya rastlanamamaistir. Ancak sik hastaneye
yatigin yasam kalitesini ve ilag uyumunu etkilemekten ziyade,
yasam kalitesindeki diisiislin ve ilag uyumunun bozulmasinin
bir neticesi oldugunu diistinmekteyiz.

Sonuc¢

Calismadan elde edilen bulgular, ilag uyumunun basta
aile tiyeleri olmak fiizere hastanin kendisinden bagimsiz
bazi faktorlere bagli olabilecegini disiindiirmektedir. Bu
¢alismanin bulgulari dikkate alinarak; yasam kalitesi ve uyum
diizeyleri diisiik bulunan kadin hastalara yonelik fiziksel ve
spor aktiviteleri ile hastalikla ilgili bilinglendirme c¢alismalari
gibi girisimlerin planlanmasi onerilmektedir. Yine skorlarin
disik bulundugu egitim diizeyi disiik olan hastalarin
yasam kalitelerinin artirilmasi icin temel egitici faaliyetlerin
planlanmasi, NHYA skoru yiiksek ve dolayist ile ileri diizey
kalp yetersizligi olan hastalarin yasam kalitelerinin arttirilmasi
icin ise evde bakim hizmetlerinin yaygilastirilmasi ve
motivasyon artirict faaliyetlerin planlanmasi onerilmektedir.
flag uyumunu etkileyebilecek ve hastanin kendisi disinda
faktorler bulunup bulunmadigr arastirilmalidir. Nitekim
bazi hastalarin uyum ile ilgili kisisel higbir ¢abalar1 olmaz
iken ilaclarini saati saatine almalarint saglayan ¢ok dikkatli
yakinlart bulunabilmektedir. Bu nedenle kalp yetersizligi
olan hastalarda ila¢ uyumuna iliskin sonuglar yaniltici
olabilmektedir.

Makalenin elestirel incelemesinde katkida bulunan Dr. Ogr.
Uyesi Mustafa BOGAN’a tesekkiirlerimizi sunuyoruz.

Calisma; 4-6 Ekim 2019 tarihleri arasinda Malatya’da
diizenlenen 1. Uluslararasi Palyatif Bakim Kongresi'nde sozlii
bildiri olarak sunulmustur.
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Ozet

Amag: Insan viicudunda kan yoluyla tasinan kolesterol
pek ¢ok yarari olmasina karsin, normal seviyenin lizerine
ciktiginda pek cok hastaliga neden olabilmektedir. Bu
calismanin amaci, toplam kolesterol diizeyine etki eden
faktorleri klasik regresyon ve son yillarda ilgi goren kantil
regresyon (KR) yontemlerini kullanarak belirlemek ve
sonuglarmi karsilagtirmaktir.

Materyal-Metot: Calismada yapilan gii¢ analizi, GPower
programi kullanilarak belirlendi. Calismaya toplam 403
denck dahil edildi. Deneklere ait tanimlayici istatistikler,
SPSS programi kullanilarak sunuldu. Faktorleri tespit etmek
icin siradan en kiiglik kareler (SEKK) yontemi ile klasik
regresyon modeli olusturuldu ve varsayimlarin saglanmadigi
goriildii. Bu nedenle alternatif olarak Eviews 9.0 programu ile
KR uyguland1 ve 3 farkli kantil degerine yonelik modeller
olusturuldu.

Bulgular: Model sonuglarina goére 0,25°1lik kantil modelinde;
ikinci diyastolik kan basinci (BP_2D), kolesterol/HDL oran1
(RATIO) ve HDL degiskenlerinin pozitif bir etki gosterdigi
gozlemlenmistir. 0,50’lik kantil modelinde; BP_2D,RATIO ve
HDL degiskenlerinin pozitif bir etkiye, deneklerin agirliklari
(HEIGHT) degiskeninin ise negatif bir etkiye sahip oldugu
gozlemlenmistir. Sonuncu model olan ve 0,75 kantil degeriyle
yapilan modelde ise RATIO ve HDL degiskenlerinin pozitif
bir etkiye sahip olduklar1 gézlemlenmistir.

Sonug: Her ii¢ kantil modeli i¢in toplam kolesterol tizerinde
etkili bulunan faktorler; RATIO ve HDL degiskenleri olarak
belirlenmigtir. Bdylelikle, iki farkli regresyon yonteminin
sonuglarmin kendi iginde tutarlilik gosterdigi soylenebilir.

Anahtar kelimeler: Kolesterol, SEKK, Siradan En Kiiciik
Kareler Yontemi, KR, Kantil Regresyon.

Giris

Gliniimiizde bazi insanlar i¢in Onemli hastalik riskleri
olusturan kolesterol, hayvan hiicrelerinin zarlarinda bulunan
ve aynt zamanda kan plazmasinda tasinan, viicutta 6zellikle
endokrin sistem ve sindirim sisteminde birtakim gorevlere
sahip olan yag benzeri bir maddedir. Hayvansal kaynakli
besinlerde bulunan ve bu besinlerin tiiketilmesi ile viicuda

Abstract

Objective: Although cholesterol transported through the
blood in the human body has many benefits, it can cause many
diseases when it exceeds the normal level. The aim of this
study is to determine the factors affecting the total cholesterol
level by using classical regression and quantile regression
(KR) methods, which have been interested in recent years,
and to compare their results.

Material-Method: The Power analysis performed in this
study was made by the GPower program. Totally 403 patients
were enrolled in the study. The descriptive statistics were
calculated and the classical regression model was created by
the SPSS program. However, the assumptions of the Ordinary
Least Squares (OLS) method were not met. Therefore, three
quantile regression (QR) models were established by Eviews
9.0 program.

Results: According to the results of the model in 0.25 quantile;
second diastolic blood pressure (BP_2D), cholesterol/HDL
ratio (RATIO), and HDL were observed to have a positive
effect. In the 0.50 quantile model; variables BP_2D, RATIO,
and HDL has a positive effect, and HEIGHT has a negative
effect. In the last model, which was made with 0.75 quantile
value, it was observed that RATIO and HDL variables had a
positive effect.

Conclusions: According to the models established for all 3
quantile values, factors having a common effect on cholesterol
are RATIO and HDL. Thus, it can be said that the results of
two different regression methods are consistent with each
other.

Keywords: Cholesterol, OLS, Least Squares Method, QR,
Quantile Regression.

alman kolesterol, ayni zamanda viicutta da karaciger
basta olmak {izere ince bagirsak, bobrek {istii bezleri,
iireme organlart gibi pek cok dokuda sentezlenir. Beyin
ise kolesterol bakimindan en zengin organdir. Beyinde ¢ok
sayida lipoprotein reseptorii ve apolipoprotein eksprese edilir.
Kolesterol, ana beyin hiicreleri arasinda sikica diizenlenir
ve normal beyin gelisimi i¢in gereklidir (1). Tim viicut
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Kolesterol miktarina etki eden etkenler

hiicrelerinde bulunan ve hiicre zarmin temel bilesenleri
arasinda yer alan kolesteroliin viicutta pek ¢ok islevi vardir.
Kolesterol, bir¢ok omurgali hiicresinin zarlarinda 6nemli
bir yapisal bilesendir. Kolesteroliin biyofiziksel 6zellikleri
ve kolesterol metabolizmasinin enzimolojisi, hiicrelerin
kolesterolii nasil ele aldiklarini ve birbirleriyle kolesterolii
nasil degistirdiklerini temel alir. Sikica kontrol edilen ancak
sadece kismen karakterize edilen hiicresel sinyallesme ve
lipit transfer sistemleri ag1, bu lipidin, organel membranlarin
icinde ve arasinda fonksiyonel boliimlenmesini diizenler. Bu
biiyiik olgiide tiim viicut seviyesindeki dokular arasindaki
kolesterol degisimini belirler (2).

Kolesterol her ne kadar énemli olsa da kandaki kolesterol
seviyesinin normalin {izerine c¢ikmasi, kalp ve damar
hastaliklar1 ve safra kesesi hastaliklar1 gibi pek ¢ok hastaliga
zemin hazirlar. Kanda biriken kotii kolesterol, damar
duvarlarina yerleserek damar tikaniklarinin olugsmasina neden
olur. Ayrica yine normalden yiiksek seviyede olan kolesterol,
safra kesesinde bulunan bazi maddeler ile birleserek safra
taglarnin  olugumuna yol acabilir (3). Ayrica beyindeki
kolesterol metabolizmasindaki bozukluklar; Smith-Lemli-
Opitz sendromu, Niemann-Pick tip C hastalig1 ve Alzheimer
hastalig1 gibi yapisal ve fonksiyonel merkezi sinir sistemi
hastaliklarina yol agmaktadir (1).

Siradan en kiiciik kareler (SEKK) yontemi ile kurulan
modeller, asir1 degerlere karst hassas oldugundan dolay1
kantil regresyon (KR) bir alternatif olarak ortaya ¢ikmustir.
Asirt degerler, kurulan modelin hatasini yiikseltecektir. Kantil
regresyon ile bu durum ortadan kalkmaktadir (4). Kantil
regresyon, bagimli degiskeninin kosullu dagiliminin segilen
kantilleri i¢in geligtirilmistir. Klasik regresyon modeli aksine
hata varyansinin homojenligi ve hatalarin dagilim1 hakkinda
herhangi bir varsayimi saglama kosulu yoktur. Bu durumdan
dolayr SEKK Yontemi’ne gore daha esnek bir yaklasim
olarak kabul edilebilir (5).

Bu calismada temel amag¢ kolesterol iizerinde etkisi olan
etkenleri saptamak ve buna yonelik yorumlar yapmaktir.
Boylelikle kolesterole etken olan faktorler belirlenip, risk
durumu tasiyan kisiler i¢in oncelikle bu etkenlere bakilmasi
Onerilebilecektir.

Materyal-Metot

Bu calismada Vanderbilt Universitesi Biyoistatistik Ana
Bilim Dali tarafindan 403 denek iizerinde yapilan bir diyabet
deneyinin sonucglart veri seti olarak kullanilmistir (6).
Calismadaki gii¢ analizi Gpower 3.1 programinda, klasik
regresyon modeli SPSS programinda ve testler ise Eviews
9.0 programi kullanilarak yapilmigtir. Kullanilan regresyon
cesitleri alt baslik altinda verilmis olup regresyon cesitleri
arasindaki farklar ayr1 bir alt baglik altinda incelenmistir.
Siradan En Kiiciik Kareler Yontemi ile Regresyon
Regresyon yontemleri arasinda en gok kullanilan yontemlerden
birisi kuskusuz SEKK Yo6ntemi’dir. Bu yontemde, B0 ve 1
parametrelerinin tahmini degerleri tespit edilmektedir. SEKK
Yontemi’ne i¢in tek degiskenli regresyon denklemi asagidaki
gibi verilmistir (7).
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Vo= Bo+ BiXi,i=123,..,n @

Formiil 2°de gosterilen tahmini hata terimi, gozlenen ve
tahmini deger arasindaki farktan olusmustur (8).

=Y, -V, (2

Formiil 2°de verilen hata terimleri sifirla birlikte hem pozitif
hem de negatif degerlere sahip olup, bu farklarmn toplami
Formiil 3’te verildigi gibi sifir olmalidir (9).

Y -1%)

Formiil 4’te verildigi gibi SEKK Yontemi’ndeki temel amag
bagimli degiskenin gergek degeri ile tahmin edilen degeri
arasindaki farkin kareleri toplamini minimum yapmaktir (8).

ngl =YL (Y - 1)? (4)

(3)

n
i=1&i

Tim gozlemler olusturulan hata teriminin kareleri alinarak
toplanirsa hata kareler toplami elde edilmektedir. SEKK
Yontemi’nde bu hata kareler toplamini en kiigiik yapabilmek
icin yukaridaki ifadenin 8, ve B, tahmin edicilerine gére
tirevleri alinip sifira esitlenerek dogrusal denklem olarak
adlandirilan g, ve g, denklem sistemleri elde edilmektedir

(10).

Kantil Regresyon
SEKK Yontemi ile Regresyon bagimli degiskeninin
kosullu  ortalamast ile arttk kareler toplaminin

minimizasyonuna dayanirken, KR fonksiyonlar1 mutlak
artiklarin - agirliklandirilmis  toplaminin - minimizasyonuna
dayanmaktadir (5). KR’a dair baz1 6zellikler su sekildedir
(11):

1. KR; amag¢ fonksiyonun ifadesinin minimizasyonu,
dogrusal programlama (LP) gdsterimidir, bu durum da tahmin
kolaylagmaktadir.

2. Kantiller bagimli degiskendeki asir1 degerlere karsi
kararlidirlar.

3. Hata terimi normal dagilmadiginda, KR tahmin edicileri
coklu dogrusal regresyon tahmin edicilerinden ¢ok daha etkin
olabilmektedir.

4. Degisen varyansin belirlenmesine imkan vermektedir.

5. KR amag fonksiyonu i¢in tahmin edilen katsay1 vektorii,
bagimli degiskendeki asirt degerlere duyarli degildir ve
yerlesimin gii¢lii bir dl¢iisiidiir.

6. Farkli kantillerde farkli sonuglar ¢ikmasi, bagiml
degiskenin kosullu dagiliminin farkli noktalarindaki bagimsiz
degiskenlerdeki degisikliklere farkli tepki vermesi olarak
yorumlanabilir.

KR yontemi bir yerlesim modelidir. Basit konum modeli su
sekilde gosterilir;

Yo= B+ e (5)
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Modelde yer alan Y, simetrik F dagilim fonksiyonuna sahip,
bagimsiz, 6zdes dagilimli, # medyanli rastgele bir degiskendir.
Bu modelde 6. 6rnek kantili;

mﬁin %{Z i7i2p0lyi-Bl+) ¥ p-0)yi-Hl} (6)
ifadesinin minimizasyonu ile elde edilmektedir. Bu kantili,
dogrusal regresyon modeli;

Vi=x/'f+ e (7
0. kantil regresyon gozlem degerlerinin isaretlerine dayali
olarak,

(8)

-1 1 1
mBmZZizln(e—5+Esgn(yl'—xfﬁ)(yi—xfﬁ)

seklinde tahmin edilmektedir.

Burada sgn(a), a’nin igaretidir ve pozitif ise “1”, negatif veya
sifir seklinde ise “-1” degerini almaktadir. Tahminlerin bu
sekilde, yani; gozlem degerlerinin biiyiikliigii yerine gozlem
degerlerinin isaretlerine dayali olmasi, KR’un giiglii bir
yontem olmasint saglamaktadir (12).

SEKK Yontemi ile KR Arasindaki Farklar

Bu calismada kullanilan SEKK Yontemi ve KR Yontemi
arasindaki en Onemli farklardan ilki; SEKK’de ortalama
kullanirken KR’da medyanin kullanilmasidir. Ortalama,
aykiri degerler ve diger asir1 verilerden daha fazla etkilendigi
icin SEKK’de herhangi bir aykir1 deger bulunmamasi
gerekmektedir (13). Hem SEKK hem de KR, dogrusal
regresyon modelinde katsayisi vektoriinii tahmin etmek i¢in
kullanilan tahmin teknikleridir.
y=xB+ ¢ €)
Bazi hata dagilimlarii¢in KR tahmin edicisi B, ., SEKK tahmin
edicisi B, 'den daha verimlidir. B, yalnizca dogrusal yansiz
tahmin ediciler sinifinda verimlidir. Hata dagiliminin normal

olarak dagildigi durumlarda B ., B,,'dan daha verimli
oldugunda KR, SEKK’den daha verimsizdir (14).

SEKK, sonucun yalnizca kosullu ortalamasidir ve hesaplama
acisindan dahaucuzdur. KR ise sonug i¢in belirli bir parametrik
dagilim gostermemektedir. Ayrica SEKK’den farkli olarak
sonug i¢in sabit bir varyans varsaymamaktadir (15).

SEKK, bir kantil {izerinde tahmin edilen bir regresyon degildir
veya adindan da anlagilacagi gibi verilerin alt rnegidir. KR,
analistin genel regresyon egimi varsayimini gevsetmesini
saglar. SEKK’de ise amag, regresyon cizgisi tarafindan
ongoriilen degerler ile gozlenen degerler arasindaki mesafeleri
en aza indirmektir (14, 16).

Bulgular

Gii¢ Analizi

Calismada 403 denege ait degerlerden olusan bu veri setinin,
orneklem biiylikligii olarak kullanilip kullanilamayacag gii¢
analizi yapilarak bulunmustur. Gii¢ analizinde bulunan deger
0,0 ile 1,0 arasinda degismektedir. Bulunan gii¢ degerinin
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yiikselmesi 6l¢limiin farki bulmak igin daha hassas oldugu
anlamina gelmektedir. Gliciin 0,80 ve tizerinde bir deger
olmasi istenir (17). Fakat giic degeri 0,50°den kiiciikse
sonuglart genellikle yanlis yorumlanir (18). Yani kullanilan
orneklem biiyukligi yeterli degildir. Bu veri seti i¢in yapilan
analiz sonucu gii¢ degeri 1 olarak bulunmustur. Bu deger
0,50’den biyiik oldugu icin veri setindeki degiskenlerin
orneklem buyiklikleri giic bakimmdan yeterli olup
kullanimlar1 uygundur.

Degiskenler

Calismada kullanilan 12 degiskene ait tanimlar Tablo 1’deki
gibi verilmistir. Tablo 1°de verilen kisaltmalar, degiskenleri
ifade etmek i¢in kullanilan kisaltmalardir. Modellerde
CHOL degiskeni bagimli, digerleri bagimsiz degisken olarak
kullanilmistir.

Tammlayic Istatistikler

Caligmaya alinan deneklerin demografik ve klinik 6zellikleri
Tablo 2’de sunulmustur.

Tablo 1. Modelde kullanilan degiskenlerin tanimlart

Degiskenler  Degiskenlerin Tanim

CHOL Toplam kolesterol

STAB.GLU  Dengelenmis glikoz

HDL Yiiksek dansiteli lipoprotein
BP.1S [lk sistolik kan basinci

BP.1ID Ilk diyastolik kan basinci
BP.2S Ikinci sistolik Kan basinci
BP.2D Ikinci diyastolik kan basinci
HEIGHT Boy (Inch)

WEIGHT Kilo (Pound)

RATIO CHOL/HDL orant

GLYHB Glikozile hemoglobin (HbAlc)
TIME.PPN Laboratuvarlarda test edilen zaman sonrasi gegen

stire

Tablo 2. Tanimlayici istatistikler

Degiskenler Ortalama Medyan Maksimum Minimum
CHOL 217,94 212,00 443,00 134,00
AGE 51,299 51,000 89,000 20,000
BP_1D 94,248 94,000 124,00 60,000
BP_1S 155,44 150,00 230,00 100,00
BP 2D 92,708 92,000 124,00 60,000
BP_2S 153,03 150,00 238,00 110,00
GLYHB 5,9309 4,9500 16,110 2,8500
HEIGHT 65,583 66,000 74,000 52,000
RATIO 4,7496 4,5000 19,300 2,2000
WEIGHT 183,96 179,00 290,00 102,00
TIME PPN 304,70 240,00 1440,0 10,000
STAB_GLU 115,06 94,00 369,00 48,000
HDL 50,751 46,000 120,00 23,000
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Siradan En Kiiciik Kareler Yontemi ile Olusturulan
Model

SEKK Yontemi ile olugturulan model Tablo 3’te sunulmustur.
Modelde, toplam kolesterol {izerinde boy uzunlugu,
2. diyastolik kan basinci, yliksek dansiteli lipoprotein
(HDL) ve chol/HDL oranmin anlamli etkisi bulunmustur
(p<0,05). Model anlaml1 ve agiklayicilik katsayis1t R*=0,815
bulundugundan uyum iyiligi sonuglar1 uygun bulunmaktadir.
Ancak, bazi varsayimlarin incelenmesi gerekmektedir.

CHOL = —1,158530 * HEIGHT + 0,599486 = BP,, + 2,248353 * HDL + 25,33207 * RATIO ~ (10)

Regresyon Varsayimlari
Normal Dagilim

SEKK Yéntemi ile kurulan regresyon modellerinde, model
hatalariin normal dagilima uygun bir sekilde dagilmasi
gerekmektedir.

Sekil 1’de SPSS programu ile olusturulan grafikteki hatalara
ait Jarque-Bera p degeri<0,05 oldugu icin hatalarin normal
dagilima uygun olmadig1 anlagilmistir.

SPSS ile olusturulan Sekil 2’deki Q-Q grafiginde goriildiigi
iizere dogrusalliktan sapan birkac gozlem belirlenmistir.
Yine bu durum sebebiyle, hatalarin normal dagilima uygun
olmadig sdylenebilir.
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Tablo 3. SEKK yontemi ile regresyon

Bagimh Degisken: CHOL

Standart

Degiskenler  Katsay1 Hata t-istatistii  p-degeri
AGE 0,184020 0,162039  1,135652 0,2583
HEIGHT  -1,158530 0,507463  -2,282983 0,0241*
WEIGHT  -0,011579 0,052168  -0,221964 0,8247
BP_1D -0,231205 0,289148  -0,799609 0,4255
BP IS 0,145773  0,191718  0,760351 0,4485
BP_2D 0,599486  0,294064  2,038623 0,0436%*
BP_2S -0,210190  0,191013  -1,100398 0,2733
GLYHB 0,440871  1,479447  0,297997 0,7662
HDL 2,248353  0,147815  15,21059 0,0001*
STAB GLU 0,071372  0,057800  1,234812 0,2192
TIME PPN -0,007861 0,007062  -1,113087 0,2678
RATIO 25,33207  1,344011 18,84812 0,0001*
C 19,47513  39,28978  0,495679 0,6210
R? 0,815389 F-istatistigi 45,64021
DiizeltimisR*  0,797523 p-degeri 0,0001*
*#p<0,05 diizeyinde anlamliligi gostermektedir.
Tablo 4. 0,25’1ik kantil ile kurulan regresyon modeli
Bagimh Degisken: CHOL
Kantil Regresyon (tau=0,25)
Degiskenler Katsayr  Std. Hata t-istatistigi Olasiik
AGE 0,210473  0,198918  1,058090 0,2921
BP_ 1D -0,333085 0,303356  -1,098003 0,2743
BP IS 0,298832  0,182209  1,640055 0,1035
BP_2D 0,676271  0,314259  2,151952 0,0333%*
BP_2S -0,243538  0,162929  -1,494745 0,1375
GLYHB 2,470891  1,297326  1,904603 0,0591
HEIGHT  -0,012722 0,463267  -0,027462 0,9781
RATIO 2543772 4,782459  5,318962 0,0001*
WEIGHT  0,011783  0,053218  0,221414 0,8251
TIME PPN  -0,006903 0,007687  -0,897949 0,3710
STAB GLU -0,026363 0,053226  -0,495305 0,6213
HDL 2,197105 0,261422  8,404426 0,0001*
C -88,53087 43,78070  -2,022144 0,0453%*
Pseudo R*  0,558665 LR istatistigi 228,3529
DiizeltiimisR*  0,515955 Olasiik 0,0001*

*p<0,05 diizeyinde anlamhihigr gostermektedir.

Degisen Varyanslilik (Heteroskedasticity)

Diger 6nemli bir varsayim da varyanslarin homojen olmasidir.
Breusch-Pagan-Godfrey Testi degisen varyansliligi test
etmede kullanilan yaygin bir testtir. Test sonuclarina gore
p<0,001 oldugu icin degisen varyanslilik durumu soz
konusudur. Bu nedenle KR’un kullanilmasi daha anlamli ve
dogru sonuglar veren modelin kurulmasini saglayacaktir.
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Kantil Regresyon ile Olusturulan Modeller

KR’da veriler parga parga incelenmektedir. Bunun nedeni
verilerin dagiliminda kuyruk kisimlarinin da bir 6nem
tagimasidir. Bu ¢aligsmada i¢in modeller ti¢ farkli kantil degeri
i¢cin kurulmustur. Verilerin, ilk %25°1lik kismu ile yani 0,25
kantil degeri ile olusturulan modelde 2. diyastolik kan basinci,
HDL ve chol/HDL orani anlamli bulunmustur (Tablo 4).
Ikinci ¢eyreklik yani 0,50 kantil degeri icin olusturulan 2.
modelde 2. diyastolik kan basinci, boy uzunlugu, chol/HDL
oran1 ve HDL degiskenleri anlamli faktor olarak bulunmustur
(Tablo 5). Kurulan modelin genel anlamliliginin mevcut
oldugu goriilmiistiir.

Kurulan son model 0,75 kantil degeri i¢in olusturulmus ve
kolesterol iizerinde chol/HDL orant ve HDL degiskenlerinin
anlamli katk1 yaptig1 gézlenmistir. Model anlamli bulunmustur
(Tablo 6). 3 farkl kantil degeri ile olusturulan modeller Tablo
7'de dzetlenmistir.

Tablo 6. 0,75°lik kantil ile kurulan regresyon modeli

Bagimh Degisken: CHOL

Kantil Regresyon (tau=0,75)

Degiskenler  Katsayr  Std. Hata t-istatistigi =~ Olasihk
AGE 0,135297  0,120865  1,119405 0,2651
BP 1D -0,159862  0,250068  -0,639274 0,5238
BP_1S -0,018269 0,138876  -0,131550 0,8956
BP 2D 0,276345  0,246168  1,122587 0,2638
BP 2S -0,019958  0,142415  -0,140142 0,8888
GLYHB 1,622778  2,525889  0,642458 0,5218
HEIGHT  -0,433230 0,578795  -0,748504 0,4556
RATIO 41,81724  3,971895  10,52828 0,0001*
WEIGHT  -0,034375 0,039298  -0,874706 0,3834
TIME PPN -0,006644 0,007118  -0,933426 0,3524
STAB_GLU -0,028142 0,085959  -0,327386 0,7439
HDL 3,405129  0,426988  7,974757 0,0001*

C -119,7943  60,53781  -1,978835 0,0501*

Pseudo R*>  0,670028 LR istatistigi 409,3632
DiizeltilmisR*>  0,638095 Olasiik 0,0001*

*p<0,05 diizeyinde anlamlilig1 gostermektedir.

Tablo 7. Kantil regresyon model denklemleri

Kantil Model Denklemleri
Degerleri CHOL=
025 0,676271*BP_2D + 25,43772*RATIO +
> 2,197105*HDL - 88,53087
0.50 0,625487*BP_2D - 0,958827*HEIGHT +
’ 32,02975*RATIO + 2,580192*HDL
0,75 41,81724*RATIO + 3,405129*HDL - 119,7943
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Tablo 5. 0,50°1ik kantil ile kurulan regresyon modeli

Bagimh Degisken: CHOL
Kantil Regresyon (tau=0,50; medyan)

Degiskenler Katsayr  Std. Hata t-istatistigi Olasiik
AGE 0,161040  0,133799  1,203595 0,2310
BP_1D -0,249820  0,258449  -0,966610 0,3356
BP_1S 0,134340 0,178835  0,751198 0,4540
BP 2D 0,625487  0,298168  2,097769 0,0380*
BP_2S -0,212022  0,188765  -1,123208 0,2635
GLYHB 0,835705  1,540762  0,542397 0,5885
HEIGHT  -0,958827 0,480183  -1,996796 0,0480*
RATIO 32,02975  2,825305  11,33674 0,0001*
WEIGHT  0,005755 0,047719  0,120602 0,9042
TIME PPN -0,002486  0,006065  -0,409885 0,6826
STAB GLU -0,008112 0,071392  -0,113632 0,9097
HDL 2,580192  0,260315 9911814 0,0001*
C -37,53485 46,30763  -0,810554 0,4192
Pseudo R*  0,599942 LR istatistigi 300,5326
DiizelilmisR*  0,561227 Olasihik 0,0001*

*p<0,05 diizeyinde anlamhligi gostermektedir.

Tartisma

Barter, Gotto, LaRosa, vd., c¢alismada Yeni Hedeflere
Tedavi (YHT) arastirmasi sonucunda 9770 hastadaki yiiksek
dansiteli lipoprotein (HDL) kolesterol seviyelerinin dngdriicii
degerlerini kullanmislardir. Statin alan hastalarda, hem HDL
kolesterol siirekli bir degisken olarak kabul edildiginde hem
de denekler HDL kolesterol seviyesinin yogunluklarina
gore tabakalandiginda, HDL kolesterol seviyesinin major
kardiyovaskiiler olaylarin 6ngoriiciisii oldugu gosterilmistir.
Analiz, disiik dansiteli lipoprotein (LDL) kolesterol
seviyesine gore simiflandirildiginda, HDL kolesterol diizeyi
ile major kardiyovaskiiler olaylar arasindaki iligkinin
anlamli oldugu goriillmiistir. LDL<70 mg/dL olan ¢alisma
deneklerinde bile, HDL kolesterol seviyesinin en yiiksek esik
seviyesinde bulunan kisiler, major kardiyovaskiiler olaylar
i¢in en diisiik bes bin kisiden daha az risk altindadir (19).
McGrowder ve ark., yaptiklari ¢aligmada sunlari belirtmistir:
HDL'nin patolojik olarak modifiye edilmedigi siirece, diger
lipoproteinlerin aksine, HDL'nin bir¢ok fizyolojik fonksiyonu
kardiyovaskiiler sistemi olumlu sekilde etkilemektedir.
HDL'min yakin zamanda dikkat ¢eken islevleri, anti-
enflamatuar ve antioksidan aktiviteleri igermesidir. Bu
durum, kardiyovaskiiler hastaliklardan korunma ile iligkilidir.
Ateroprotektif aktiviteler ve ayrica HDL'min fonksiyonel
eksikligi, sonugta HDL'min protein ve lipid bilesimine
baglidir. Ayrica ¢ok sayida epidemiyolojik ¢alisma HDL-
kolesterol ve biligsel bozulma arasinda koruyucu bir iliski
oldugunu gostermistir. Lipid peroksidasyonu dahil oksidatif
stresin, Alzheimer hastaliginin gesitli risk faktorlerinin
patolojik etkilerinin aracist oldugu gosterilmistir. Saglikli
beslenme, diizenli egzersiz, kilo kontrolii ve sigaray1 birakma
gibi HDL kolesterol seviyelerini arttirdigi kanitlanmis
yasam tarzi midahalelerinin de noro-koruyucu etkiler



Kolesterol miktarina etki eden etkenler

sagladig1 gosterilmistir (20). Rotllan ve Hernando, yaptiklar1
calismada su bilgileri ifade etmislerdir: Hiicresel kolesterol
dengesinin bozulmasi; ateroskleroz, metabolik sendrom, Tip
I diyabet ve Alzheimer hastaligi gibi patolojik siireglere
neden olur. Kolesterol homeostazinin korunmasi, kismen
klasik transkripsiyon faktorlerinin (6rnegin, SREBP ve LXR
ile) ince diizenlenmesi (fine regulation) yoluyla elde edilen
stirekli metabolik ayarlamay1 gerektirir. Fakat ayn1 zamanda
kodlayict olmayan bir RNA smifinin iiyeleri vasitasiyla
miRNA'lar olarak adlandirtlmistir. Bazi miRNA'larin (miR-
122, miR-33, miR-758 ve miR-106b dahil) lipid metabolizma
genlerinin transkripsiyon sonrasi gii¢lii diizenleyicileri oldugu
tespit edilmisti. miRNA etkilerini tedavi amagli modiile
etmek icin farkli stratejiler gelistirilmistir. Anti-miR'lerin
insan preklinik ¢alismalarinda, miR-122  durumunda
kullanilmasiyla, miR-33, miR-758 ve miR-106b'nin gelecekte
uygulanabilir terapotik hedefler olabilecegi ihtimalini
arttirmaktadir. Bu c¢alisma bazi miRNA'larin kolesterol
metabolizmasini diizenlemede kritik bir rol oynadiginin
kanitlarint 6zetlemekte ve dislipidemi ve kardiyovaskiiler
hastaliklar1 yonetmenin yeni yollarmi Onermektedir (21).
Baek ve ark., zebra baligi lizerinde yaptiklart g¢aligma
sonucunda su bilgi ve sonuglari vermislerdir; kolesterolle
beslenen zebra balig1, insan aterosklerozunun patogenezi ile
ilgili metabolik, oksidatif ve enflamatuar vaskiiler siiregleri
incelemek i¢in ortaya ¢ikan bir hayvan modelidir. Yiksek
kolesterol diyetiyle beslenen zebra baligi, hiperkolesterolemi
gelistirir ve derin lipoprotein oksidasyonu ve vaskiiler lipid
birikimi ile karakterize edilir. Optik olarak yari saydam
zebra baligi larvalarmin kullanilmasi, vaskiiler patolojiyi
izleme ve ilag adaylarinin canli hayvanlardaki etkinligini
degerlendirme avantajma sahiptir. Bu nedenle, insanlarda
hiperkolesteroleminin tedavisinde kullanilan baslica ilaglar
olan simvastatin ve ezetimibin HCD ile beslenen zebra balig1
larvalarindaki kolesterol seviyelerini diisiiriip disiirmeyecegi
arastirilmistir. Ezetimibin zebra baligi tarafindan iyi tolere
edildigini ve HCD ile beslenen Ilarvalarda kolesterol
seviyelerinin etkin bigimde azaldig1 goriilmiistiir (22). Hafiane
ve Genest, bu ¢alismada HDL &zellikleri ve kardiyoprotektif
etkilerine genel bir bakis sunmay1 amaglamistir. Yeni ortaya
¢ikan HDL tedavileri, mevcut HDL fonksiyonu, metabolizma
ve koruyucu anti-aterosklerotik o6zelliklerin anlagilmast
baglaminda sunulmustur. HDL-C diizeyleri veya onun ana
apolipoprotein (apoA-I) seviyeleri arasindaki epidemiyolojik
iliski, popiilasyonlar arasinda giiglii, dereceli ve tutarlidir. Bu
calismada, yeni terapdtik caddelere ve HDL fonksiyonunun
potansiyel biyobelirteglerine odaklanilmistir. Ters kolesterol
taginimi, vaskiiler koruyucu ve antioksidasyon etkileri gibi
HDL antiaterojenik fonksiyonlarinin daha iyi anlasilmasi,
kardiyovaskiiler 6nleme igin yeni ve ortaya ¢ikan tedaviler
hakkinda yeni kavrayislar saglayacagi oOngoriilmektedir
(23). Salazar ve ark., yaptiklari c¢alismada sunlart ifade
etmektedir; HDL-C, serum diizeyleri ile kardiyovaskiiler
hastalik riski, ayrica gesitli antiaterojenik, antioksidan ve anti-
antioksidan riskleri arasinda ters bir iligski olduguna dair bol
kanit bulundugundan kardiyovaskiiler hastaliga kars: dnemli
bir koruyucu faktdr olarak kabul edilmektedir. Bununla
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birlikte, erken aterosklerotik hastalik yoklugunda, yetersiz
HDL-C konsantrasyonuna sahip kalitsal sendromlarin
gozlemleri, HDL-C seviyelerinin kardiyovaskiiler hastaligin
en iyi belirleyicisi olamayacagini gostermektedir. Gergekten
de HDL'nin faydali etkileri yalmizca konsantrasyonlarina
degil ayn1 zamanda kalitelerine de bagli olabilmektedir. Bu
lipoproteinin farkli alt fraksiyonlarinin, farkli fizyolojik
ve patofizyolojik fonksiyonlar icin gerekli olan spesifik
protein-lipid konglomeratlarindan olustugu goriilmektedir.
Bununla birlikte, kronik bir enflamatuar mikro ortamda,
HDL proteom ve lipid ¢ekirdeginin gesitli bilesenleri, HDL-
C'nin proaterojenik, proksidant ve proinflamatuar oldugu
disfonksiyonel bir duruma dogru kayma meydana getiren
degisikliklere maruz kalmaktadir. Bu heterojenite, islevsiz
bu durumun daha iyi anlasilmasi i¢in bu konuda daha
ileri molekiiler arastirmalara olan ihtiyaci proteomik ve
lipidomiklerin kardiyovaskiiler hastalik i¢in yeni terapotik
yaklagimlarin arastirilmasinda degerli yontemler olarak
potansiyel roliine dikkat ¢ekerek- vurgulamaktadir (24).

Kandaki kolesterol miktarmna etki eden etkenlerin tespiti
iizerine yapilan bu calismada ilk olarak SEKK Yontemi
ile bir regresyon modeli kurulmustur. Kurulan bu modelde
bagimli degisken olan toplam kolesterol (CHOL) miktarint;
boy (HEIGHT) -1,158530’lik negatif bir katsayiyla, ikinci
diyastolik kan basmeci1 (BP_2D) 0,599486’lik pozitif bir
katsayryla, HDL 2,248353 ik pozitif bir katsayiyla ve CHOL/
HDL oran1 25,33207’1ik pozitif bir katsayiyla etkilemektedir.
Ayrica model %81,53liik ytiksek oranl bir iliski katsayisina
(R?) sahiptir. Fakat SEKK Yo6ntemi ile kurulan bu regresyon
modeli, “Normal Dagilim” ve “Degisen Varyanshlik”
varsayimlarint saglamadigi i¢in yapilan bu yorumlar kesin
olarak dogrudur, denilememektedir. Bu nedenle varsayimlar
iizerinde daha esnek olan ve daha az hata igeren KR
kullanilmistir.

KR, 3 farkli kantil degeri tizerinde uygulanmistir. Buregresyon
modellerinden elde edilen denklemler yukarida mevcut olan
Tablo 7’de verilmistir. Buna gore 0,25’lik kantil icin CHOL
miktarini; ikinei diyastolik kan basinci (BP_2D) 0,676271 ik
pozitif bir katsayiyla, CHOL/HDL oram1 25,43772’lik
pozitif katsayiyla ve HDL 2,197105°lik pozitif bir katsayiyla
etkilemektedir, 88,53087’1ik bir negatif katsayinin varlig: da
56z konusudur. Ayrica bu modelin %55,86’1ik kabul edilebilir
bir iligki katsayisina (Pseudo R?) sahip oldugu s6ylenebilir.

0,50’lik kantil (medyan) i¢cin CHOL miktarini; ikinci
diyastolik kan basmct (BP_2D) 0,625487°lik pozitif bir
katsay1yla, deneklerin boyu (HEIGHT) 0,958827°lik negatif
bir katsayiyla, CHOL/HDL orant 32,02975’lik pozitif
katsayiyla ve HDL 2,580192’lik pozitif bir katsayiyla
etkilemektedir. Ayrica bu modelin %59,99’1uk kabul edilebilir
bir iligki katsayisina (Pseudo R?) sahip oldugu s6ylenebilir.

Sonuncu kantil ise 0,75 olarak belirlenmis ve kurulan bu
modelde CHOL miktarini; CHOL/HDL orami 41,81724’lik
pozitif katsayiyla ve HDL 3,405’lik pozitif bir katsayiyla
etkilemektedir. Ayrica 119,7943’lik bir negatif katsaymnimn da
varligi s6z konusudur. Model %67 oraninda iligki katsayisina
(Pseudo R?) sahiptir. Bu 3 Kantil Regresyon modelinin
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hepsinde CHOL/HDL’nin modele yiiksek bir katsayryla
pozitif olarak etki etmesinin nedeni; bu oranin bulunmasinda
kolesterol degerlerinin de kullanilmasidir. Burada pozitif
katsayili degiskenler, toplam kolesterolii dogrudan etkilerken,
negatifkatsayili degiskenler ters orantili olarak etkilemektedir.

Sonu¢

Sonug olarak elde edilen bu 3 model i¢in toplam kolesterol
miktarini etkileyen degiskenler yukarida ifade edilmistir.
403 denek tizerinde yapilan deneyler sonucunda elde edilen
denklemlerde ortak olarak pozitif etki yapan degiskenlerin;
CHOL/HDL oran1 ve HDL oldugu goriilmektedir. CHOL/
HDL oraninin artmasi toplam kolesterol miktarin1 arttirirken,
tam tersi bir durumda azalmaya neden olacaktir. Yine kandaki
HDL’nin artmasi toplam kolesterol miktarmi arttirirken,
tam tersi bir durumda azalmaya neden olacaktir. Kolesterol
ile ilgili yapilacak olan deney ve testlerde bu iki degiskenin
yani sira, Tablo 7°de verilen denklemlerdeki degiskenlerin
de oOncelikli olarak incelenip modellere katilmasi tavsiye
edilmektedir.

Bu cahismada Vanderbilt Universitesi Biyoistatistik Ana
Bilim Dal1 tarafindan 403 denek iizerinde yapilan bir diyabet
deneyinin sonuglari, veri seti olarak kullanilmistir (6).
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Bilingsiz Tiiketilen Keten Tohumunun Kemik Doku Uzerine Etkisi

The Effect Of Unconscious Consumed Flaxseed On Bone Tissue
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Ozet

Amac: Giinlimiizde insanlarin tamamlayici ve alternatif
tedaviyi tercih etme nedenleri siirekli artmaktadir. Hastalarin
bu yontemleri tercih etme nedenleri basinda; modern tip
tedavisinin yan etkilerinden kagmma, yiiksek maliyetleri
kargilayamama ve bunun yani sira bitkisel tedavilerin
dogal olduguna inanmalar1 gelmektedir. Insanlar bitkileri
faydalanmak amacryla, bilingsiz olarak ve alinmasi gereken
miktarlardan daha fazla tiiketebilmektedirler. Bitkiler
faydali olmalarina ragmen fazla miktarda tiiketildiklerinde
organlarda toksik etki olusturabilecekleri de bilinmektedir.
Bu calismada keten tohumunun, yiiksek dozda tiiketimine
bagli olarak kemik dokuda toksik etkisinin olup olmadiginin
gbzlemlenmesi amaglanmigtir.

Materyal-Metot: Calismada 250-300 g arasinda, 32 adet
Wistar cinsi disi ratlar kullanildi. Calisma 1 hafta siireyle
siiflandirtlip ve ratlar; grup I (kontrol grubu, keten tohumu
verilmeyen grup), grup II (diisiikk doz keten tohumu verilen
grup), grup III (orta doz keten tohumu verilen grup),
grup IV (yiksek doz keten tohumu verilen grup) seklinde
gruplandirildi. Deney sonunda ratlar sakrifiye edildi ve
femur kemik dokusu alinarak rutin histokimyasal ve
immiinohistokimyasal yontemler uygulandi.

Bulgular: Calismamizda, kontrol ve deney gruplarinda
toksisiteye bagli olarak herhangi bir histopatolojiye
rastlanmadi. Ayrica kontrol ile deney gruplart arasinda da
anlamli fark bulunmadi.

Sonug¢: Sonug olarak fazla dozda keten tohumu tiikketiminin
akut donemde kemik dokuda bir toksisite olusturmadigi

gozlemlenmistir. Fakat bu durumun deney siiresinin
ve dozlarimin artmasmma bagli olarak degisebilecegi
disiiniilmektedir.

Anahtar kelimeler: Bitkisel Tedavi, Keten Tohumu, Rat,
Toksisite .

Giris

Tamamlayici ve alternatif tip (TAT), Diinya Saglik Orgiitii
(DSO) tarafindan modern tip disindaki tedavi ydéntemleri
olarak tanimlamistir, fakat bu iki kavram (tamamlayict ve
alternatif) birbirinden farklidir. Modern tip tedavisine destek
olmak amaciyla hastanin kendisini rahat hissetmesi, savunma
sisteminin giiclenmesi vs. gibi amaglarla uygulanabilen
yardimer yontemlere “Tamamlayici Tip”, diger taraftan

Abstract

Objective: Nowadays, the reasons why people prefer
complementary and alternative treatment are constantly
increasing. The main reasons why patients prefer these
methods are; avoiding the side effects of modern medical
therapy, inability to meet the high costs, as well as believing
herbal treatments are natural. People can consume the plants
unconsciously and in excess of the amounts to be taken in order
to benefit from the plants. Although plants are beneficial, they
are known to cause toxic effects on organs when consumed in
large quantities. In this study, it is aimed to observe whether
flaxseed has toxic effect on bone tissue due to its high dose
consumption.

Material-Method: In curruent study, 32 Wistar female
rats between 250-300 g were used. The study was limited
for 1 week and rats; group I (control group, group without
flaxseed), group II (group with low dose flaxseed), group 111
(group with medium dose flaxseed), group IV (group with
high dose flaxseed). At the end of the experiment, the rats
were sacrificed and femoral bone tissue was removed and
routine histochemical and immunohistochemical methods
were applied.

Results: In our study, no histopathology was found due to
toxicity in the control and experimental groups. Also, no
significant difference was found between the control and
experimental groups.

Conclusions: As a result, it was observed that excessive
doses of flaxseed consumption did not create a toxicity in
bone tissue in the acute period. However, it is thought that
this situation may change depending on the increase in the
duration and doses of the experiment.

Keywords: Herbal Treatment, Flaxseed, Rat, Toxicity.

modern tip tedavisi yerine tercih edilen ve kullanilan tedavi
yontemleri ise “Alternatif tip” olarak tanimlanmaktadir (1).

Bitkiler; tarihten bugiine insanlar i¢in 6nemli besin maddeleri
arasinda yer almaktadirlar. Insanoglu bitkileri besin
kaynagi olarak tiiketmelerinin yani sira, tedavi amaciyla
da sifali olduklarina inandiklart i¢in kullanmislardir.
Yasamin baglangicindan beri tarihin en eski dogal tedavi
yontemlerinden biri olarak bilinen bitkisel tedavi (fitoterapi),
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Keten tohumunun kemik dokuya etkisi

bitkilerin tamaminin ya da bazi béliimlerinin kullanilmasiyla
olusturulan dogal maddelerle hastaliklarin  olugumunu
onlemeyi ve hastaliklar1 tedavi etmeyi hedeflemektedir (2).

Fitoterapi yontemleri, ekonomik olmalarindan dolay1
az gelismig Tllkelerde daha fazla yayginlagmistir ancak
gelismislik ve refah diizeyi yiliksek olan {ilkelerde de
birgok hastanin bilingli olarak fitoterapiyi tercih -ettigi
rapor edilmistir. Bunun en 6nemli nedenleri; modern tipta
kullanilan yontemlerin yan etkileri ve kronik hastaliklara
farkl1 bir care bulma arayisidir. Ozellikle bitkisel tedavilerin
tercih edilmelerinin nedeni zararli etkilerinin ¢ok az olmasi,
daha kolay ulasilir olmalar1 ve tamamen dogal olmalarindan
kaynaklanmaktadir. Sonug olarak bu 6zellikler, hastalart bu
yontemleri kullanmaya tesvik etmistir (3-5).

Bitkisel trlinler genellikle; kanser, HIV ~ (Human
Immunodeficiency Virus), astim ve romatolojik hastaliklari
olan kronik hastalar tarafindan tercih edilmektedir (5).
Bitkisel {irtinlerin dogal olmalar1 giivenli olduklarini da
diistindiirmektedir ancak dogal olan her iirlin giivenli degildir.
Yapilan calismalarla bitkisel iiriinlerden kaynaklanan
cok tehlikeli ve oldiiriicii yan etkiler gézlemlenmistir ve
giiniimiizde bu konudaki ¢alismalar devam etmektedir (3, 6).

Fitoterapinin, basta kanser olmak iizere birgok kronik
hastaligi azaltabildigi yoniinde ¢ok sayida g¢alisma vardir.
Saglik alaninda uzmanlar; hayvansal yag ve et iriinlerinin
azaltildig1 buna karsin bitkisel {irtinlerin arttirildig1 beslenme
seklini Onermektedirler. Yapilan birgok calisma, lif igerigi
zengin meyve ve sebzelerin, zencefil, keten tohumu, sarimsak,
zerdecal gibi yiiksek protein igerigi olan besinlerin kanser
riskini azaltici etkisinin oldugunu ortaya koymustur (7-9).

Keten (Linum usitatissimum), 200’den fazla tiiri olan
Linaceae familyasina ait, 30-100 cm boyunda, mavi ¢igekli bir
bitkidir. Tohumlari, 4-6 mm uzunlukta, oval bigimde, parlak,
kokusuz ve lezzetlidir. Linaceae familyasindan Linum cinsi
diinya tlizerinde 200’den fazla tiir bulunmaktadir. Bu tiirler
genellikle Akdeniz, Asya filkeleri, Hindistan, Balkanlar ve
Tiirkiye'de yetismektedir. Bunlar i¢inde Linum usitatissimum
bilinen en eski tiir olup, lifleri ve tohumundan elde edilen
yag nedeniyle lilkemizde ve diinyada birgok iilkede kiiltiirii
yapilmaktadir. Ozellikle Cin’de ve Hindistan’da her yil 1,3
milyon hektarlik alanda keten tohumu tarimi yapilmaktadir
(10-12). Ayrica keten tohumu, Amerika Ulusal Kanser
Enstitiisii tarafindan tizerinde c¢alisilmas:t gereken kanser
onleyici bitkiler arasina alinmustir (9).

Keten tohumunun; protein, lif, vitamin, omega-3, omega-6
yag asidi, a-linoleik asit, lignan igerigi ve mineral olarak
kalsiyum, magnezyum, fosfat gibi mineraller bakimindan
zengin olusu fazlaca tiiketilmesinin nedenlerindendir. Ayrica
keten tohumu; a-linolenik asit ve protein kaynagi olmasiyla
beraber, flavonoid, fenolik asitler ve lignan gibi fitokimyasallar
bakimindan da zengindir (6-9). Sekoisolarisiresinol
diglukozit (SDG) ve matairesinol, keten tohumunda
bulunan en o6nemli iki lignandir ve bu lignanlar viicut
icinde, bitkilerde bulunmayan, mammalian lignanlar olarak
bilinen; enterolakton ve enterodiol bilesiklerine doniisiirler.
Keten tohumunun kullanildigi birgok deneysel ¢alisma bu
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lignanlar ile yapilmakta ve Ozellikle kanser galismalarinda
olumlu sonuglara varilmaktadir (13-19). Diger taraftan, keten
tohumu yapisindaki fenolik asitler sayesinde antioksidan,
antimikrobiyal ve anti-kanser gibi biyoaktif fonksiyonlara
sahiptir (9-15). Ayrica, igerdigi bilesenler sayesinde kalp
hastaliklarindan, diyabetten, kanser tiirlerinden daha baska
birgok kronik hastaliklardan koruyucu bir besin olarak kabul
gormektedir. Bu durum keten tohumunun fonksiyonel gidalar
arasina girmesine olanak saglamaktadir (9, 20-24).

Giliniimiizde bitkisel iirlinler hastalar tarafindan tedavi amacli
tercih edildikleri gibi saglikli bireyler tarafindan sagligin
korunmasi amagli da tiiketilmektedir. Ancak son yillarda
bitkisel tirlinlerin zararl etkileriyle ilgili yayinlar artmaktadir.
Keten tohumunun faydali bir kaynak olmasinin yaninda;
tiketilen dozu, tiikketilme siiresi ve sikligina bagl olarak
zararl etkilerinin oldugu da bilinmektedir. Keten tohumunun
yan etkileri ilk kez 1930’lu yillarda arastirilmaya baslanmis ve
alerjik reaksiyonlar olusturabildigi gozlemlenmistir. Ancak o
tarihten glinlimiize kadar bu anlamda yapilmis ¢ok az sayida
nitelikli bilimsel ¢aligma bulunmaktadir (12, 18, 19, 24).

Kalsiyum agisindan da zengin olan keten tohumunun; kemik
dokusu iizerine etkilerini aragtirmak icin yapilan calismalar
diger organlar iizerindeki calismalara kiyasla daha azdir.
Calismalarda keten tohumunun daha c¢ok olumlu etkileri
iizerinde durulmug ve keten tohumunun 6zellikle menopaz
sonrasi, osteoproz gozlenen kadinlar tarafindan tamamlayici
tedavi olarak tercih edildigi gozlemlenmistir (14, 25-29). Bu
calismada ise, alinmasi gereken dozdan fazla miktarda keten
tohumu tiiketiminin kemik dokuda herhangi bir patolojiye
neden olup olmadiginin gézlemlenmesi amaclanmistir.

Materyal-Metot

Calismada; Guide for the Care and Use of Laboratory
Animals prensipleri dogrultusunda hayvan haklar1 korunarak,
agirliklart 250-300 g, 32 adet Wistar cinsi disi ratlar, SDU,
HADYEK 'in 14.02.2019 tarihli 02/04 nolu etik kurul karar1
ile onaylanarak kullanildi. Ratlarin deney boyunca su ve
yeme siirsiz erigimi (ad libitum) saglandi. Calisma 1 hafta
stireyle sinirlandirilip, kontrol grubu (grup I; normal yem ve
icme suyu verilen grup), deney grubu (grup II, grup III, grup
IV; normal yem, icme suyu ve gavajla keten tohumu verilen
gruplar) olarak smiflandirildi. (Keten tohumunun gavajla
verilebilinmesi i¢in; tanecikli yapisin1 kaybedene kadar iyice
ezilip, su ile yumusatilmistir).

Grup I; kontrol grubu (7 giin boyunca siniriz su ve yem
erigimi saglandi, n:8),

Grup II; disiik doz keten tohumu grubu (7 giin boyunca her
giin 1,4 mg/g keten tohumu gavaj yoluyla verildi. Siniriz su
ve yem erisimi saglandi, n:8),

Grup III; orta doz keten tohumu grubu (7 giin boyunca her
giin 2,8 mg/g keten tohumu gavaj yoluyla verildi. Siniriz su
ve yem erigimi saglandi, n:8),

Grup 1V; yiiksek doz keten tohumu grubu (7 giin boyunca
her giin 5,6 mg/g keten tohumu gavaj yoluyla verildi. Siniriz
su ve yem erigimi saglandi, n:8) seklinde gruplandirildi.
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Normal agirlikta bir insan besinlere ek olarak giinde 50 g kadar
keten tohumu tiiketebilmektedir. 70 kg agirliktaki bir insanin
50 g keten tohumu tiiketebildigi diisiincesiyle yola cikarak,
250-300 g’lik ratlara verilmesi gereken doz hesaplandi ve bu
dozun katlar halinde asilmasi planlanilarak gruplandirmalar
yapild1 (30).

Deney sonunda ratlar, intraperitoneal olarak uygulanan
%10’luk ketamin IM (Alfamin Alfasan IBV, intramuskiiler
formu 100 mg/kg), %2'lik ksilazin (Alfazin, Alfasan IBV, 10
mg/kg) anestezisi altinda sakrifiye edildi.

Ratlardan alinan femur kemik dokular1 %10’ luk ndtral
formaldehit ¢ozeltisi i¢inde tespit edilip, histolojik takip
yontemleri uygulanmasinin ardindan parafinde bloklandi.
Olusan bloklardan 4 pm kalinliginda kesitler alinarak,
Hematoksilen-Eozin (H-E) ve immiin boyama yontemleri
uygulandi.

Bulgular
Histokimyasal Bulgular

Kemik doku kesitlerinin H-E ve Thionin Pikrik Asit
boyamalarinda kontrol grubuyla deney gruplari arasinda
anlamli fark bulunmamistir (p>0,05). Keten tohumu verilen
deney gruplart kendi iclerinde kiyaslandiginda da toksik
etkiden kaynaklanabilecek herhangi bir histopatolojik bulguya
rastlanmamustir (Tablo 1), (Sekil 1, 2).

immiinohistokimyasal Bulgular

Kemik doku kesitlerinin immiinohistokimyasal
boyamalarinda kontrol grubuyla deney gruplar1 arasinda
anlaml1 fark bulunmanustir (p>0,05). Immiinohistokimyasal
bulgularda; kemik yapiminin artisini gézlemlemek igin RUN
X ve kemik yikimmi goézlemlemek i¢in CAT. K ile yapilan
boyamalarda kontrol grubundan farkli herhangi bir boyanma
gozlemlenmemistir (Tablo 2), (Sekil 3).

Tablo 1. Gruplararasindaki histopatoljik bulgularin degerlendirilmesi

Grupl GrupIll Gruplll GruplV

Fibroz Doku
Gelisimi

Inflamasyon - - - -

Yeni Kemik
Olusumu

Demineralize
Kemik
(-): Yok

Tablo 2. RUNX ve CAT K. ile isaretlenme degerleri

Kontrol

Grubu Grup II

Grup III'  Grup IV

Boyanma
Dereceleri
(-): Yok
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Istatistiksel Bulgular

Histolojik ¢alismalarim istatistik degerlendirmeleri SPSS 15.0
ve instat 3.0 yazilimlart kullanilarak, kontrol grubuyla deney
grubu ve deney gruplari kendi aralarinda olmak {izere yapildi
ve yart nitel degerlendirme Slgiimiinde Kruskal-Wallis testi
uygulandu. ikili grup karsilastirmalari icin parametrik olmayan
Mann-Whitney testi kullanildi ve 0,05’in altindaki p degerleri
anlamli olarak kabul edildi (p<0,05).

'\' L \

Grup |
Grup Il

Grup Il

Grup IV

Sekil 1. Kontrol ve deney gruplarina ait femur kemik dokusundaki
histolopatolojik bulgular. a—b: kontrol grubu (grup I); herhangi
bir histopatolojik bulguya rastlanmamuistir, c-d: grup II, e-f: grup
III, g-h: grup IV femur kemik doku &rnekleri, kontrol grubuyla
aralarinda herhangi bir fark bulunmamistir. a-c-e-g, H-E x4, b-d-f-h,

H-E x10.

Grup |

Grup Il )

3

Grup Ill

Grup IV

Sekil 2. Kontrol ve deney gruplarina ait femur kemik dokusundaki
histolopatolojik bulgular. a-b: kontrol grubu (grup I); herhangi bir
histopatolojik bulguya rastlanmamustir, c-d: grup II, e-f: grup III, g-h:
grup IV femur kemik doku 6rnekleri, kontrol grubuyla aralarinda
herhangi bir fark bulunmamistir. a-c-e-g, Thionin Pikrik Asit x4,
b-d-f-h, Thionin Pikrik Asit x10.
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CAT K.

RUN X

Grup |

Grup Il

Grup Il

Grup IV

Sekil 3. Kontrol ve deney gruplarma femur kemik dokusunda RUN X
ve CAT K. immiin boyamalari. a-b: kontrol grubu (grup I); herhangi
bir pozitif boyanmaya rastlanmamustir, c-d: grup 11, e-f: grup III, g-h:
grup IV femur kemik doku 6rnekleri, kontrol grubuyla aralarinda
herhangi bir fark bulunmamaistir, immiin boyama x4.

Tartisma

Keten tohumu bagta kanser olmak {izere birgok hastalikta
calistlmig ve olumlu etkileri gozlemlenmistir. Ancak bitkisel
tedavinin olumlu oldugu kadar olumsuz etkilerinin de oldugu
bilinmektedir. Bitkisel tedavinin olumsuz sonuglarinin en biiyiik
nedenlerinden biri; insanlarin bitkileri uygun doza bagli kalmadan
bilingsiz miktarda tiiketmeleridir (14, 31). Bu agidan yola
¢ikarak, ¢aligmamizda yiliksek dozda keten tohumu tiiketiminin
kemik dokudaki etkisinin incelenmesi amaglanmustir.

Cesitli bitkilerin bilesiminde bulunan fitodstrojenler sahip
olduklar1 kimyasal yapilar1 ve ozellikleriyle; menopoza
baglt sikayetlerde, koroner kalp ve damar hastaliklarinda,
osteoporozda ve bazi kanser hastaliklarinda koruyucu rol
oynadiklar1 c¢aligmalarla kanitlanmistir (29,30). Kalsiyum
igerigi bakimindan da zengin olan keten tohumu kemik
doku iizerinde de ¢alisilmig ve olumlu etkileri bulunmustur.
Bu ozelligiyle keten tohumunu, osteoporoz hastalarinin,
ozellikle menapoz donemindeki kadinlarin tercih ettikleri
bilinmektedir (29).

Keten tohumu ¢aligmalar1 genellikle uzun siireye dayali ve
olumlu etkiler gozlemlemeyi hedeflemektedir. Ozellikle
kanser hastaliklarinda ¢ok kullanilan keten tohumunun uygun
dozlarda iyilestirici etkiye sahip oldugu yapilan ¢alismalarla
1spatlanmistir (6, 9-11). Farkli doz ve siirelerde verilen keten
tohumundan Maillard reasksiyonu (yiiksek sicakliklarda
sekerler ve amino asitler arasinda gergeklesen reaksiyonlar
serisi) ile olusan triinlerin karaciger, bobrek ve kemik iligi
iizerindeki etkilerini inceleyen bir c¢alismada; 90 giinliik
stiregte 0,75 g/kg altinda aliman keten tohumu {irtinlerinin
dokular tizerinde toksisite olusturmadigi, akut etkide ise
15 g/kg’nin normal olmayan kan sonuglar1 ve karaciger
enzimlerine sebep oldugu gosterilmistir (28).
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Keten tohumundaki bilesenlerden kaynaklanabilecek negatif
etki, coklu doymamis yag asidi miktarlariyla dogrudan
ilgilidir. Fazla miktarda bulunan ¢ift baglar bu yag asitlerini
serbest yag asidi olusumuna uygun hale getirmektedir. Bundan
dolay1 fazla miktarda ve uzun siireli keten tohumu tiiketimi,
antioksidan bilesiklerin azalmasmna ve oksidatif stresin
artmasina sebep olmaktadir. Bunun yani sira keten tohumunda
bulunan ve B6 vitaminine baglanan linatin’in de olumsuz
etkileri oldugu ¢aligmalarla rapor edilmistir. Bu nedenle keten
tohumunun fazla miktarda tiiketimi B6 vitamini eksikligine
ve bobrek yetmezliginin artisina neden olmaktadir. Ayrica
keten tohumunun pisirilmeden ve fazla miktarda tiiketiminin
toksik olabilecek bir bilesik olan siyanojenik glukozidlerin
(HCN) iiretimine neden olabilecegi de belirtilmistir (25, 26).

Randomize kontrollii yapilan bircok ¢aligmada keten
tohumunun menopoz belirtilerine kars1 azaltici etkileri oldugu
gosterilmistir (28, 29). Ribeirio ve ark.’nin (2016) yaptig1
calismada keten tohumuyla beslenen ratlarda osteoprotegerin
ve osteokalsin miktarlar 6l¢iilmiis ve bu degerlerin kontrol
grubuna kiyasla daha fazla ¢ikt11, kemik dokunun kalitesinin
arttigl gozlemlenmistir (29). Bir baska ¢aligmada, Gredes ve
ark. (2016) ratlar iizerinde kemik defekti olusturmus, dort
hafta siireyle keten tohumu verdikleri gruba ait kemik dokuda
kontrol grubuna kiyasla iyilesme gozlemlemislerdir. Kemik
dokudaki olumlu bulgulara ragmen menopoz doneminde
keten tohumunu tiiketmek i¢in yeterli bilgi olmadigi ve daha
fazla calismaya ihtiya¢ duyuldugu diisiiniilmektedir (28-31).
Keten tohumu 6strojenik etkisiyle; osteoblast ve osteoklastlart
kontrol ederek kemik yogunlugunun korunmasinda 6nemli
rol oynamaktadir. Yapilan klinik ¢aligsmalar fitodstrojenlerin,
kemik yapim ve yikiminda Gstrojen reseptorleri ile yararlt
etkiler sagladigini gdstermistir (32). Menopoz doneminde
osteoporoz, dolasimdaki Ostrojen miktarinin azalmasi ve
kalsiyumun kemikten plazmaya gecisinin hizlanmasiyla
gerceklesmekte ve bu donemdeki kadinlar disardan kalsiyum
destegi almaktadir. Bu anlamda keten tohumu, kadinlarin
menapoz donemlerinde dogal kalsiyum kaynagi olarak
siklikla tercih ettikleri bitkilerin basinda gelmektedir. Tiim
bunlarin yani sira keten tohumu igeriginde bulunan fitik
asit’in kalsiyum gibi minerallere baglanarak bu minerallerin
yetersizligine neden olabildigi ve kemik gelisimini de olumsuz
etkileyebildigi gozlemlenmistir. Yapilan bazi caligsmalar;
keten tohumu ve igerdigi lignanlarin daha ¢ok yetiskinler
icin faydali oldugunu ve hamile bayanlarin sinirli miktarlarda
tilketmeleri gerektigini bildirilmistir (27-29).

Fitoterapi, tim diinyada ve ilkemizde siklikla tercih
edilmekte fakat sanilanin aksine pek c¢ok saglik problemine
de neden olabilmektedir. Bu ¢alismada bu durum goz 6niinde
bulundurularak, genelde pozitif etkileri arastirilan keten
tohumunun kemik dokuda toksik etkisinin olup olmadigi
gozlemlendi. H-E, thionin pikrik asit ile yapilan histokimyasal
ve RUNX, CATK. ile yapilan imminohistokmyasal
boyamalarla degerlendirilen kemik dokuda herhangi bir hasar
gozlemlenmedi (Sekil 1-3). Bu sonug ¢aligmanin kisa siireli
olmasindan dolay1r keten tohumunun toksisite olusturacak
diizeye ulasmamis olabilecegini diigiindiirmektedir.
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Sonug¢

Caligmada keten tohumunun, kalsiyum igeriginin zenginligi
gdz oOniinde bulundurularak akut donemde kemik doku
iizerindeki olasi toksik etkisi incelendi. Rutin histokimyasal
boyamalar disinda immiinohistokimyasal analizler de
yapilarak kemik dokuda yapim ve yikim varligt arastirildi.
Bulgular degerlendirildiginde kemik dokuda kontrol grubuna
kiyasla gruplar arasinda herhangi bir fark bulunmadi ve akut
donemde yiiksek miktarda keten tohumunun kemik dokuda
toksisite olusturmadigi sonucuna varildi. Keten tohumunun
doz araligmin degistirilmesi ve deney siiresinin uzamasi
durumunda s6z konusu bitkinin kemik dokuda herhangi bir
toksik etkiye neden olup olmayacag ise yeni ¢calisma planlart
arasindadir. Bu anlamda ¢alismanin keten tohumu toksisitesi
bakimindan énemli oldugu disiiniilmektedir.

Calismamizin gergeklesmesine olanak saglayan; Siileyman
Demirel Universitesi HADYEK ve Tip Fakiiltesi Histoloji ve
Embriyoloji Ana Bilim Dalina tesekkiir ederiz.
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Abstract

Objective: People working in the hospital units such as
Radiology and Nuclear Medicine are subject to higher doses
of ionizing radiation than people working in other professions.
We examined the association between DNA damage and
ionizing radiation exposure in the personnel working in
university hospital and considered different variables such as
smoking, working years, gender, age.

Material-Method: 48 radiation exposed personnel, aged
between 20-50 years old, working in radiological units within the
Siileyman Demirel University Research - Application Hospital
and 51 individuals, aged between 18 and 57, who do not work
in hospital, constitute our research group. Lymphocytes isolated
from blood samples taken from the participants were evaluated
with the comet method for DNA damage. Tail DNA percentage
parameter, obtained through Open Comet program, was chosen
to assess DNA damage and the results were evaluated by the
One-Way Anova statistical test.

Results: The results, obtained from statistical comparison of
tail DNA percentage parameter, indicate that even the low
dose radiation caused DNA damage and age, gender, smoking
habits and working years did not show any significant
differences except for dosimetry value. Increasing dosimetry
value resulted in increased DNA damage.

Conclusions: This work supports the previous results of
biomonitoring of radiology workers chronically exposed to
ionizing radiation. This means ionizing radiation is still an
important DNA damaging agent despite many improvements
such as exposed time reduction, working conditions and
technology.

Keywords: lonizing Radiation, Comet Assay, DNA Damage,
Radiology Personnel .

Ozet

Amag: Hastanelerin radyoloji veya niikleer tip birimlerinde
calisanlar, diger meslek gruplarina gore daha yiliksek dozlarda
iyonize radyasyona maruz kalmaktadir. Calismamizda
radyoloji personelinin DNA hasari ile iyonize radyasyona
maruziyetleri arasindaki iliski incelenmis ve sigara i¢me
aligkanligy, cinsiyet, calisma yili ile yas gibi farkli parametreler
de hesaba katilmistir.

Materyal-Metot: Siileyman Demirel Universitesi Arastirma
ve Uygulama Hastanesi biinyesinde yer alan radyolojik
birimlerde ¢aligan yaslar1 20 ila 50 arasinda 48 personel ile
hastane personeli olmayan yaslar1 18 ila 57 arasinda 51 birey
calisma grubumuzu olusturmaktadir. Bireylerden alinan kan
orneklerinden izole edilen lenfositler DNA hasari agisindan
komet metodu ile degerlendirilmistir. Open Comet programi
aracilig1 ile elde edilen Kuyruk DNA yiizdesi parametresi
DNA hasarini gostermesi i¢in secilmis ve sonuglar tek yonlii
anova istatistik testi ile degerlendirilmistir.

Bulgular: Kuyruk DNA yiizdesi parametresinin istatistiksel
olarak karsilastirilmast sonucunda elde edilen veriler
diistik doz radyasyonun bile DNA hasarina sebep oldugunu
ve dozimetre degerinin onemli bir degisken oldugunu
gostermektedir. Dozimetre degeri arttikca daha yliksek DNA
hasar1 tespit edilmistir. Yas, cinsiyet, sigara icme aliskanlig1
ve calisma yil1 ise anlamli bir farkliliga sebep olmamastir.

Sonu¢: Sonuglar, radyoloji personelini konu alan benzer
caligmalarda bildirilen biyo-izleme verileri ile paralellik
gostermektedir. Bu durum, gelisen teknoloji ve ¢alisma
kosullarinin gelistirilmesi gibi 6nemli iyilestirmelere ragmen
iyonize radyasyonun radyolojik birimlerde g¢alisan personel
icin halen 6nemli bir DNA hasar etkeni oldugunu ortaya
koymaktadir.

Anahtar kelimeler: DNA Hasar1, Iyonize Radyasyon, Komet
Metodu, Radyoloji Personeli.
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DNA damage of radiology personnel

Introduction

Occupational life has a direct relation with health. Work
environments harbor various health and safety hazards.
These hazards may rise occupational diseases and accidents
(1). One of the risks in work environments is ionizing
radiation (Gamma Rays, X Rays etc.). Personnel in radiology
departments are workers who chronically exposed to low
level of ionizing radiation (IR). The annual dose limit should
be 20 mSv per year over 5 year period according to The
International Commission on Radiological Protection (ICRP)
and International Atomic Energy Agency (IAEA) (2-4).
Additionally, it is mentioned that the radiation exposure dose
of workers should be kept as low as reasonably achievable
(ALARA principle) (5). Although the radiation exposure
remains below of 20 millisievert (mSv) in many hospital
units, it is obvious that there is a higher risk for workers (6).
Various measures are taken, such as wearing a dosimeter, to
minimize the risk of exposure. However, dosimeters may be
insufficient to show actual exposure due to reasons such as
improper use (6).

Upon exposure, IR may lead to DNA damage, and increase
the frequency of mutations. It can directly create single
and double strand breaks and also indirectly cause both
oxidative base modifications and DNA chain breaks by
increasing the interaction between hydroxyl radicals and the
DNA (7). Many research indicated that long-term exposure
to low-dose ionizing radiation, even below the permitted
levels, could result in increased oxidative stress, which may
lead to DNA damage and mutagenicity (8). DNA damage
plays an important role in the development of diseases
such as cancer, cardiovascular diseases, immune disorders,
degenerative diseases and aging. Therefore DNA damage
and its consequences are quite important in terms of health.
(9). It has been shown that regardless of the cell type, when
a diploid mammalian cell is exposed to 1 Gray (Gy) of IR,
1000 single strand breaks and 30 double strand breaks occur
(10, 11). In order to prevent this, radiation exposure should
be effectively monitored. Beyond the classical monitoring
with dosimeter, non-classical methods such as monitoring the
DNA damage provide high accuracy and early information
thanks to sensitive methods such as the comet assay.

“Comet assay” or “Single Cell Gel Electrophoresis” is a
sensitive, reliable and rapid method that can detect this DNA
damage. (12-14). Intherecentyears, utilization of Comet Assay
has been considered in bio-monitoring and several studies
have been carried out in this regard. When standardized and
validated, the comet assay can provide invaluable information
in the areas of hazard identification and risk assessment of
environmental and occupational exposure (15). The Comet
assay measures changes in genomic stability and is one of
the most reliable biomarkers to indicate early biological
effects, and therefore accepted by various governmental and
some regulatory agencies such as “Registration, Evaluation,
Authorisation and Restriction of Chemicals Substances
programme of the European Commission” (REACH) (16).
In addition to measuring DNA damage, the assay can be
used to monitor the cellular or in vitro repair of strand breaks
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or oxidized bases. It also has applications in assessing the
antioxidant status of cells (17). Therefore, alkaline comet
assay is a rapid and sensitive technique and is suitable for
in vivo human biomonitoring, and in this case in cases
of exposure to IR. In the study, we aimed to detect DNA
damages in personal whom occupationally exposed to IR via
the comet assay. Effects of donor age, gender, smoking and
years of exposure were also evaluated. This research aimed to
reveal the current situation and provide preliminary data for
more detailed research, as well as aimed to hospital staff and
authorities access to data about to take better measures for
hospital personnel.

Material and Methods
Study Design

The study included 48 radiation exposed personnel who
have been working in University Hospital and handling the
diagnostic machines for more than a year and the 51 control
who have not underwent any radiological examination within
the last six months. Totally 99 individuals (50 m and 49
f), aged between 18-57 y, were included. The study group
comprised of 29 m and 19 f; and the control group comprised
of 23 m and 28 f. Mean age of the exposed personnel was
36.16+6.63 y, and mean age in control group was 32.33+7.89
y. All the participants were healthy volunteers who had been
given detailed information about the study and the consent
form were taken from all. Age, gender, smoking state, years
of radiation exposure and dosimetry values for personnel
were recorded for each participant. All volunteers lived in
the same city. This study were approved by local responsible
committee on human experimentation (03.09.2014-135) and
has been performed according to the ethical standards. All
of the IR exposure levels obtained from workers” dosimeters
was below the legally permitted levels. The average of the
last 6 months dosimetry values was taken and divided into
two groups as <0.1 mSv (monthly) or >0.1 mSv (monthly) to
compare DNA damage within groups.

Blood samples was taken into heparinized tubes, cooled and
analyzed within 2 h. Equalization of timing was achieved
for each person prior to blood drawing. Mononuclear blood
cells were used to demonstrate DNA damage. Two slides
were prepared for every sample, and 50 cells on average were
photographed for each under Zeiss Imager Al fluorescence
microscope. Photographed samples were evaluated using
Open Comet (18). In this study, we used alkali comet assay
and the application steps are described below.

Application Of Comet Assay

Blood samples were mixed 1:1 with Histopaque-1077
(Sigma-Aldrich Co. LLC.) in a separate microcentrifuge tube,
and centrifuged at 2000 rpm for 20 min. After centrifugation,
leukocytes were mixed 1:1 with phosphate buffer salt (PBS)
and centrifuged at 2500 rpm for 10 min. The supernatant
was removed, and diluted with 25-50 puL PBS, depending
on the density of the remaining cells. Approximately 20 pL
cell suspension was mixed with 100 pL 0.6% low melting
point agarose (LMA, Fisher Scientific Company LLC.) for
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embedding on slides, which were coated with 1.0% Normal
Melting Point Agarose (NMA, Serva Electrophoresis GmbH).
After the agarose gel solidified, the slides were kept in lysis
solution in dark and cold for 90 min in order to lyse cellular
and nuclear membranes. After the lysis step, slides were
transferred to the electrophoresis tank, electrophoresis buffer
was added, and tank was kept in dark and cold (+4°C, pH>13)
for 30 min. Electrophoresis was then performed at 25 V (1.02
V/ecm) for 25 min. Slides were rinsed with neutralization
buffer twice, each lasting 5 min. Throughout the study, all
samples were analyzed within 24 h.

After the procedure, samples were stained with ethidium
bromide, and were photographed under Zeiss Imager Al
fluorescence microscope, using Zeiss Axiocam Icc 1 camera.
Photographed samples were automatically evaluated using
Open Comet, an open source code visual evaluation program

Statistical Analysis

According to the relevant literature (12), tail DNA percentage
parameter (TDNAP, Tail DNA%) was chosen to assess
DNA damage. The results were evaluated by the SPSS v20
(Armonk, NY: IBM) packet program by the One-Way Anova
test. p<0.05 was considered statistically significant.

Results

In comparison of TDNAP wvalues, between exposed
and control groups, significant differences were detected
(p<0.001). DNA damage of the exposed group is about 2
times higher than control group.

Association among age, gender, smoking habit, working years,
dosimetry values and the DNA damage of exposed group were
also evaluated. DNA damage did not show any association
with age, gender, smoking habit and working years (p>0.05)
except dosimetry values (p<0.05). Accordingly, increasing
dosimetry value, resulted in increased DNA damage even
at low doses. Results are shown in Table 1 and Table 2 and
demonstrated in Figure 1 and Figure 2.

Table 1. Mean tail DNA percentage values of the groups

Groups Means of Tail DNA Percentage
Control (1) 3.73+0.10
Exposed Personnel (2) 6.64+0.25*

(Mean+Std. Err.)*: Statistically significant (p<0.001)

Table 2. Mean tail DNA percentage values of the exposed group
according to dosimeter value

Groups Means of Tail DNA Percentage
<0.1 mSv (1) 5.9740.23
>0.1 mSv (2) 7.66+0.54*

(Mean+Std. Err.)*: Statistically significant (p<0.05)
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Exposed Control
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Figure 1. Demonstration of the comparison of the groups in the
study*: Statistically significant difference (p<0.001)

6,01

Mean TDNAP

4,0

<0.1 mSv (monthly) 20.1 mSv (monthly)

Dosimeter Value

Error bars: +/- 2 SE

Figure 2. Demonstration of the comparison of individuals in
the exposed group according to dosimeter value*: Statistically
significant difference (p<0.05)

Discussion

Each passing day, we experience greater rate of radiation
exposure due to the advances in technology. The amount of
artificial radiation created by humans corresponds to 15% of
the total radiation exposure, and approximately 96-99% of this
is caused by medical applications (19). It can be hypothesized
that personnel in radiological units would carry greater DNA
damage because more frequent exposing to IRs. Exposure
to ionizing radiation results in the immediate formation
of free radicals. The subsequent metabolic alterations in
multiple intracellular processes following irradiation are due
to the initial oxidative damage caused by reactive oxygen
and nitrogen species (8). DNA damage can therefore be
considered as an expected result. For example, Bedir et al.
found that increasing doses of radiation exposure led to
increased DNA damage (20). Supporting this hypothesis, in
our study, we found statistically significant difference in DNA
damage between exposed and control groups. Age, gender,
smoking habit and working years were found not significant.
Conversely, increase in DNA damage was observed when
dosimeter value increases, as expected. Similar to our results,
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Wang et al., states that a clear dose-response relationship
with DNA double-strand breaks using the comet assay was
found at different times after irradiation (21). Vellingiri et
al. reported that hospital workers exposed to radiation had
greater DNA and chromosomal damage (22); Undeger et
al. found increased DNA damage in technicians who were
working in hospital and being exposed to radiation (23); and
Wojewodzka et al. reported increased DNA damage in those
who were subject to occupational exposure to radiation (24).
Bozkurt et al. investigated sister chromatid exchanges in 16
nuclear medicine physicians who occupationally exposed to
low doses of I-131 and Tc-99m and found that statistically
significant higher difference in SCE frequencies which
indicates the possibility of genotoxicity (25). Differently,
Erol et al. found that SCE frequencies are not significantly
affected in invasive cardiology laboratory workers who are
occupationally exposed to ionizing radiation, although some
degree of reversible chromosomal aberrations appear after
exposure and disappear at the end of two month non-exposure
period (26). In similar studies to our present study, Garaj-
Vrhovac and Kopjar (13) and Martinez et al. (27) assessed
DNA damage in radiology personnel who were exposed to
IR, and found significantly increased DNA damage compared
to the control group. Garaj-Vrhovac and Kopjar did not find
any association of smoking habit or gender with the damage.
Our results and the related literature indicate that radiation
workers carry greater risk towards IR exposure and its
adverse effects. Besides DNA damage, many other studies
reported chromosome aberrations (CA) and sister chromatid
exchanges (SCE). Zakeri and Hirobe used CA analysis,
cytokinesis-block micronucleus (MN) assay biological
indicators of ionizing radiation exposure in different types of
radiology personnel. Occupational dosimetry records were
also collected by the researchers and they found significantly
higher frequencies of CAs and MN in all exposed groups
than in the controls (6). Dias et al. also found significantly
higher MN formation in the occupationally IR exposed group
and Bozkurt et al. found statistically significant difference
between SCE frequencies of occupationally IR exposed and
non-exposed groups (25, 28).

In their study with mice and rats, Ueno et al. found that radiation
caused varying degrees of injury in different organs, and they
stated that repair of the damage might also be at varying
speeds (29). This suggests that DNA damage may occur with
different rates at different tissues and organs. Therefore, it
would be better if more specific studies were done to evaluate
difference between different tissues and radiation sources.
This well-established risk should be considered thoroughly
by both the employees and the employers, and all necessary
measures should be taken.

Although the mutagenic and carcinogenic effects of smoking
are well-established, Hoffmann and Speit stated that neither
they nor other researchers could completely reveal this effect
using comet assay. They compared individuals who smoked
more than 20 cigarettes a day with those who never smoked in
detail using several methods. Despite their efforts, they could
not find a significant effect of smoking on DNA damage
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(30). In a meta-analysis including 38 studies, Hoffmann
et al. stated that smoking had effects on DNA damage but
there were contradicting study results, and they proposed that
this might have been related to not using computer software
for assessment of DNA damage, and also to limited sample
size (31). Similar to previous studies, in our study, we found
no additional DNA damage between comparison of values
of smokers and non-smokers. Of course, radiation may be
masking the effects of smoking. Smoking certainly has well-
known adverse effects but in order to interpret the results
better, more comprehensive studies may be beneficial in order
to demonstrate additional DNA damage effects of smoking.

Conclusion

Consequently, IR certainly have an effect on DNA ofradiology
personnel even despite various precautions. This findings
supports the previously reported data. Sufficient precautions
could still not be taken on behalf of health professionals
whom working to make our lives healthier. Making the work
environment healthier and safer place, of course, has great
significance, but worker's healthiness in a work environment
is not only important for worker but also for the other
people that the personnel serves. Reducing the risks in work
environment would return as increased quality of the health
care (1). For exposed personnel, who can conveniently be
categorized in high risk group in terms of health, all necessary
personal and institutional measures should be taken without
any monetary doubt. Additionally, due to the existence of
many studies showing that DNA damage occurs even at low
dose radiation exposure, we think that it should be a legal
obligation to monitor the DNA damage of the personnel
working in radiation-related works as a standard.

As a result, there is need for appropriate equipment,
continuous observation of health, employment of sufficient
number of personnel and periodic audit of work pattern and
output to minimize radiation exposure (32).

Abstract of this study was presented as a poster at the 14.
National Medical Biology and Genetics Congress in 27-30
October 2015 held in Fethiye / Turkey and was included in
the abstract book.
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Ozet

Amac: Ayak bilegi ekleminin yeterli hareket acikligina
sahip olmasi ve ayak bilegi ¢evresindeki kaslarin diizgiin
calismasinin dengenin saglanmasi ve diismelerin 6nlenmesi
acisindan Snemli oldugu oOne siiriilmektedir. Caligmanin
amact saglikli geng eriskinlerde ayak bilegi hareket agikligi,
kas kuvveti ve denge arasindaki iliskileri incelemek ve ek
olarak statik ve dinamik dengeyi belirleyen ayak bilegi ile
iligkili faktorleri tespit etmekti.

Materyal-Metot: Tanimlayict tipte olan ¢aligmaya 94 saglikl
genc erigkin alindi. Bireylerin statik ve dinamik dengesi
Biodex Denge Sistemi kullanilarak Duyusal Etkilesimli
Denge (DED) Testi ve Kararlilik Sinirlart Testi (KST) ile
degerlendirildi. Dorsifleksiyon hareket acikligi Ayak Yerde
One Hamle (AYOH) Testi ile, dorsifleksdr kas kuvveti
(DFKK) elle tutulur dinamometre ile 6l¢iildii. Degiskenler
arasindaki iligkinin analizi i¢in Spearman Korelasyon Analizi,
dengeyi belirleyen faktorlerin tespiti i¢in dogrusal regresyon
analizi yapild1.

Bulgular: Sol AYOH ile DED testi sonuglarindan Gozler
Kapali Sert Zemin Salmim Indeksi (SZ SI) arasinda pozitif
yonde, disiik giicte korelasyon bulundu (p=0.038, r=0.214).
KST skoru ile ise hi¢bir degisken arasinda anlamli iligki tespit
edilmedi (p>0.05). Regresyon analizi sonuglarina gére Gozler
Acik SZ SI’nin tek anlamli belirleyicisinin sol DFKK oldugu
goriildi (p=0.047, varyasyonun %4’1).

Sonug¢: Geng eriskinlerde dorsifleksiyon hareket agikligi ile
gozler acik sert zemin statik denge arasinda negatif yonde
anlamli iligki bulunmaktadir. Caligmada statik dengenin tek
belirleyicisinin sol DFKK oldugu goériilmiis, ancak kas kuvveti
varyasyonun %4 gibi oldukga diisiik bir kismin1 agiklamistir.

Anahtar kelimeler: Denge, Ayak Bilegi, Kas Kuvveti,
Hareket Agikligt, Geng Erigkin.

Giris

Denge, viicudun agirlik merkezini destek yiizeyi iginde
tutabilme ve stabil viicut dizilimi ve postiiriinii koruyabilme
yetenegidir (1). Viicudu yer¢ekimine gore dengede tutabilmek
icin duysal ve motor sistemlerin bir arada etkilesimi gerekir

Abstract

Objective: It has been proposed that sufficient range of
motion in ankle joint and proper functioning of muscles
surrounding ankle are essential for maintaining balance and
preventing falls. The aim of the study was to investigate the
relationships between ankle range of motion, muscle strength
and balance, and to determine ankle-related predictors of both
static and dynamic balance in healthy young adults.

Material-Method: 94 healthy young adults were included
in this descriptive study. Static and dynamic balance of
individuals were assessed using Clinical Test of Sensory
Interaction of Balance (CTSIB) and Limits of Stability Test
(LOST) of Biodex Balance System, respectively. Dorsiflexion
range of motion and dorsiflexor muscle strength (DFMS)
were assessed using Weight Bearing Lunge (WBL) Test and
hand-held dynamometer, respectively. Spearman Correlation
Analysis was used to analyze the relationships among
variables, and linear regression analysis was performed to
determine predictors of balance.

Results: A positive, weak correlation was found between left
WBL and Eyes Closed Firm Surface Sway Index (FS SI) of
CTSIB (p=0.038, r=0.214). No significant relation was found
between LOST score and any variables (p>0.05). Results of
regression analyses showed that only left DFMS was significant
predictor of the Eyes Open FS SI (p=0.047, 4% of variance).

Conclusions: There is a significant negative relationship
between dorsiflexion range of motion and static balance
in eyes open firm surface condition in young adults. The
only significant predictor of static balance was left DFMS.
Nevertheless, muscle strength accounted for only 4 % of the
variance, which is a quite low proportion.

Keywords: Postural Balance, Ankle, Muscle Strength, Range
of Motion, Young Adult.

(2). Denge yetenegi, viicudun hareketine gore fizyolojik
olarak ikiye ayrilir: statik ve dinamik denge. Statik denge
ayakta dik durus ve oturma sirasinda yer ¢ekimine karsi sabit
pozisyonun devam ettirilebilmesidir. Dinamik denge ise
yiirlime ve oturmadan ayaga kalkma gibi aktiviteler sirasinda
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destek yiizeyinin hareket ettigi anlarda viicudun stabilize
edilmesidir (3).

Insanlarda viicudun agirlik merkezi goreceli olarak yiiksekte
oldugundan hem dinamik hem de statik denge yetenegi dnemli
miktarda enerji harcamasi ve de yiiksek diizeyde motor kontrol
becerisi gerektirir (4). Dik postiiriin saglanabilmesi i¢in
yeterli diizeyde kas kuvveti gerekir. Ozellikle ayak bilegi ve
diz ¢evresindeki alt ekstremite kaslarinin diizgiin bir sekilde
calismasi, postiiral stabilitenin saglanmasi ve diismelerin
onlenmesi i¢in 6nemlidir (5).

Dengenin saglanmasinda bir diger 6nemli unsur ayak bilegi
ekleminin hareket agikligidir. Ayak-ayak bilegi kompleksi,
viiclidun yerle temas eden tek boliimiidiir ve denge ¢ogunlukla
ayak bilegi ekleminde kontrol edilir (6, 7). Ayak bilegi
ekleminin yeterli hareket aciklig1 ve esneklige sahip olmasi
ylirlime, kogma, merdiven ¢ikma ve ¢omelme gibi dinamik
denge gerektiren fonksiyonel aktivitelerin yerine getirilmesi
icin oldukca ©6nemlidir (7). Ozellikle dorsifleksiyon
yoniindeki hareket kisitlhiligin ayak bilegi burkulmasi riski ile
iliskili oldugu bilinmektedir (8).

Yagla birlikte denge yetenegi azaldigindan disme sikligi
artmakta, bu da yagh bireyler i¢in ciddi bir morbidite ve
mortalite nedeni olmaktadir (9). Bu sebeple dengeyi etkileyen
faktorleri arastiran calismalarin  ¢ogu yasli bireylerde
yapilmistir (7, 10-12). Geng¢ bireylerde denge iizerine
yapilan calismalar ise daha c¢ok ayak bilegi yaralanmasi
olan (burkulma, instabilite vb.) hastalara odaklanmis (13,
14), saglikl bireylerde denge ile ayak bilegi hareket aciklig
ve kas kuvveti arasindaki iliski yeterince arastirtlmamustir.
Calismanin ana amaci saglikli geng eriskinlerde ayak bilegi
hareket agikligi, kas kuvveti ve denge arasindaki iliskileri
incelemek, ikincil amaci ise statik ve dinamik dengeyi
belirleyen ayak bilegi ile iligkili faktorleri tespit etmekti.

Materyal-Metot

Aragtirma tanimlayici tipte bir arastirma olup, Mart ve
Agustos 2018 tarihleri arasinda Dokuz Eyliil Universitesi’nin
Fizyoterapi ve Rehabilitasyon Lisans Programi’nda 6grenim
gbren tniversite oOgrencilerinde yapildi. Calismaya 18-
35 yas arasinda olan saglikli bireyler alindi. Herhangi bir
norolojik, kas-iskelet sistemi ya da vaskiiler hastaligi olan
bireyler, alt ekstremitelerinin herhangi bir bolgesinde cerrahi
operasyon gecirmis olan bireyler, ayak deformitesi ve pes
planusu olan bireyler ¢alismadan diglandi. Ayrica diizenli
egzersiz ve sportif aktivite yapan bireylerin kas kuvveti ve
eklem hareket agiklig1 daha fazla olup grubun homojenligini
bozabileceginden, diizenli egzersiz ve sportif aligkanligi olan
ve son 6 ay icinde herhangi bir diizenli egzersiz programina
katilmis olan bireyler de ¢alismaya alinmadi.

Bireylerin Olglimii  yerel {iniversitenin Fizyoterapi ve
Rehabilitasyon okulunun Denge ve Yiirime Analizi
Laboratuvarinda yapildi. Bireylerin tiimii hafta i¢i giinlerde,
12.30-13.30 saatleri arasinda ol¢iildii. Laboratuvarin oda
sicakligi, dlglimler boyunca 23°C’ye sabitlendi. Tiim 6l¢iimler
ayn1 arastirmaci tarafindan yapildi.
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Calisma, 1975 Helsinki Deklarasyonu’nun 2000 yilinda
revize edilen insan Deneyleri Komitesi’nin etik standartlarina
uygun olarak gergeklestirildi. Calismanin etik kurul onayi,
ilgili Gniversitenin Etik Kurulu’ndan, 01.03.2018 tarih ve
3835-GOA protokol numarali 2018/06-17 karar numarasi ile
alindi. Arastirmaya alinmadan 6nce tiim bireylere arastirma
hakkinda sozli ve yazili bilgi verildi ve “Bilgilendirilmis
Goniilli Olur Formu” imzalatilip, katilimcilarin onamlari
alind1.

Veri Toplama Araglar1
Statik Denge

Statik denge, Biodex Denge Sistemi (12.1°" Display 115 VAC)
icinde yer alan “Duyusal Etkilesimli Denge (DED) Testi”
ile degerlendirildi. DED testi dort farkli duyusal kosulda
ayakta dik durma yetenegi hakkinda veri saglar. Bu kosullar;
(D) Gozler agik, sert zemin (GA-SZ), (II) Gozler kapali, sert
zemin (GK-SZ), (II) Gozler acik, yumusak zemin (GA-
YZ) ve (IV) Gozler kapali, yumusak zemin (GK-YZ) dir.
Test sirasinda denge sisteminin platformu sabittir ve bireyin
platforma ¢iplak ayakla ¢ikmasi ve test boyunca yandaki
barlara tutunmamasi istenir. Testten Once bireyin platform
iizerindeki ayak pozisyonu bilgisi cihaza harf, say1 ve derece
olarak girilir ve bireyden cihazin ekraninda gordiigii kendi
agirlik merkezini ekrandaki hedefin merkezinde tutmasi
istenir (Sekil 1). Her kosul 30 saniye stirer. Kosullar aras1 10
saniyelik dinlenme periyotlart bulunur. Yumusak zemindeki
kosullar i¢in cihazin siinger yastik¢igi, hastanin ayaklari ile
platform arasma konur. Sistem, test bitiminde her kosul i¢in
ayr1 olmak iizere bir Salimm indeksi (SI) degeri verir. Sifira
yakin degerler daha az salinim oldugunu, dolayisiyla daha iyi
statik dengeyi gosterir.

m-CTSIB Testing

g ° ST
o
S

Eyes Closed Firm Surface
Trial 1 Complete... Rest Countdown 9

@ D

Back

Sekil 1. Duyusal Etkilesim Denge Testi Ekrani (Biodex Denge
Sistemi)

m-CTSIB testing: Duyusal Etkilesimi Denge Testi, Tracing (OFF):
Takip (KAPALI), Clear Tracing: Takibi Temizle, Test Trial Time
(00:10): Test Deneme Siiresi (00:10), Trials (1/1): Denemeler (1/1),
Sway Index (0.00): Salinim indeksi (0.00), Condition (1/2): Kosul
(1/2), Eyes Closed Firm Surface: Gozler Kapali Sert Zemin, Trial 1
Complete: Deneme 1 Tamamlandi, Rest Countdown (9): Dinlenme
Geri Saymm (9), Back: Geri, STOP: DURDUR.
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Dinamik Denge

Dinamik denge, Biodex Denge Sistemi (12.1°° Display
115 VAC) icinde yer alan “Kararlilik Smurlart Testi (KST)”
ile degerlendirildi. Kararlilik smirlar1 kiginin dengesini
kaybetmeden ve adim almadan herhangi bir yone istemli
olarak gidebildigi maksimum mesafe olarak tanimlanir.
Temel olarak kisinin destek yiizeyi smirlarmin digina ¢iktigi
agirlik merkezini ne kadar iyi kontrol edebildigini gosterir.
Test sirasinda denge sisteminin platformu sabittir ve bireyin
platforma ¢iplak ayakla ¢ikmasi ve test boyunca yandaki
barlara tutunmamas istenir. Testten 6nce bireyin platform
tizerindeki ayak pozisyonu bilgisi cihaza harf, say1 ve derece
olarak girilir. Kisiler kendi agirlik merkezlerini ekranda
siyah nokta olarak goriir. Test gergeklesirken ayaklarin
yerden kesilmemesi, dizlerin biikiilmemesi ve siyah noktay1
istenen yone hareket ettirmek i¢in govde hareketlerinin
kullanilmas1 gerektigi anlatilir. Testte farkli yonlerde sekiz
(6n, arka, sag, sol, sag-On, sol-On, sag-arka, sol-arka) ve
ortada bir olmak tiizere ekranda goriilen dokuz hedef vardir.
Teste ortadaki hedeften baslanir, sonrasinda diger hedefler
rasgele yanip soner (Sekil 2). Kisi agirlik merkezini temsil
eden siyah noktay1 yanip sonen hedeflere en kisa siirede ve
en az sapma ile yonelerek testi tamamlamaya caligir. Test
ti¢ tekrarli yapilir ve ortalama skor kaydedilir. Test skoru ile
noromuskiiler kontrol dogru orantili oldugundan yiiksek skor
daha iyi dengeyi gosterir.

Biodex Denge Sistemi’nin statik ve dinamik dengeyi 6l¢mede
gegerli ve gilivenilir oldugu gosterilmistir (15, 16).

Limits of Stability Testing

Q

Test Trial Time Score

0:20 ‘ 1.7
s @ 9 ﬁ
Both 2 ‘ J ‘

0 L,.0 9

Press START to Release Platform

© B8 o

Back More Options Home

Sekil 2. Kararlilik Sinirlar1 Testi Ekrani (Biodex Denge Sistemi)
Limits of Stability Testing: Kararlilik Sinirlart Testi, Test Trial Time
(0:20): Test Deneme Siiresi (0:20), Platform Setting (8): Platform
Ayar (8), Stance (Both): Durus (Her ikisi), Skill Level: Beceri
Diizeyi, Score (1.7): Skor (1.7), Tracing (OFF): Takip (KAPALI),
Clear Tracing: Takibi Temizle, Press START to Release Platform:
Platformu Serbestlestirmek i¢cin BASLATMA ’ya Basin. Back: Geri,
More Options: Daha Fazla Segenek, Home: Anasayfa
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Ayak Bilegi Hareket A¢iklig

Ayak bilegi ekleminin hareket agikligi olarak dorsifleksiyon
hareket agikl1g1 baz alindi ve Ayak Yerde One Hamle (AYOH)
testi ile degerlendirildi. Testte ilk olarak hasta duvar karsisinda
ayakta pozisyonlandi. Olgiilecek ayagm ikinci parmag
ve topuk ile dizin orta noktasi duvara dik olacak sekilde
ayarlandi. Ardindan hastadan topugunu yerden kaldirmadan
6ne hamle yaparak dizini duvara degdirmesi istendi. Hastanin
topugunu kaldirmadan dizini duvara degdirebildigi en uzak
mesafe belirlendi. Tkinci parmagin ucu ile duvar arasindaki
mesafe cm cinsinden &lgiildii. Ug deneme yapildi ve ortalama
deger analiz icin kaydedildi. AYOH testi DFHA’y1 6lgmede
gecerli ve giivenilir bir testtir (17).

Dorsifleksér Kas Kuvveti

Dorsifleksor (DF) kas kuvveti, elle tutulur dinamometre
(Lafayette Hand Held Dynamometer, Model 01165) ile
Ol¢iildii. Hastadan yerden 100 cm yiiksekte olan yataga
oturmasi ve kalga ve diz eklemi 90 derece olacak bigimde
ayaklarimi sarkitmasi istendi. Testten dnce hem 1sinma hem
de hastaya hareketi 6gretme amaciyla birka¢ kez direngsiz
olarak ayak bilegi dorsifleksiyonu hareketi yaptirildi.
Ardindan hastadan ayak bilegini yapabildigi en iist sinira
kadar dorsifleksiyona getirmesi ve bu agida tutmasi istendi.
Bu pozisyonda elle tutulur dinamometre metatars baglarinin
dorsaline gelecek sekilde yerlestirildi ve hastadan kas giiciinii
dereceli olarak maksimuma kadar artirmasi ve dinamometreye
kars1 en az 6 saniye tutmast istendi. Ug 6l¢iim yapildi, Slgiimler
arasinda ikiser dakikalik dinlenmeler verildi. Ug &l¢iimiin en
yiiksek degeri analiz i¢in kg cinsinden kaydedildi. Elle tutulur
dinamometrenin dorsifleksor kas kuvvetini 6lgmede gegerli
ve giivenilir oldugu gosterilmistir (18).

Demografik ve Klinik Ozellikler

Bireylerin yasi, cinsi, viicut agirligi, boy uzunlugu, beden
kiitle indeksi (BK1I), dominant alt ekstremitesi ve 6zge¢cmisine
ait bilgiler sorgulanip veri kayit formuna kaydedildi.

istatistiksel Analiz

Elde edilen verilerin analizi i¢cin “IBM SPSS 25.0 for
Windows (International Business Machines Statistical
Package for the Social Sciences Inc; Chicago, IL, ABD)”
programi kullanildi. Verilerin normal dagilima uygunlugunun
tespiti i¢in “Shapiro Wilk Testi” kullanildi. Baz1 verilerde
normal dagilim goriilmedigi i¢in parametrik olmayan testler
uygulandi. Sayisal veriler ortanca, minimum ve maksimum
degerler ve ¢eyrekler arast uzaklik ile ifade edildi. Kategorik
veriler n (%) seklinde gosterildi. Olgiilen parametreler arasi
iliski diizeyini belirlemede Spearman korelasyon analizi
kullanildi. Korelasyon katsayilar;; 0-0,19=cok diisiik,
0,20-0,39=ddisiik, 0,40-0,69=orta, 0,70-0,89=yiiksek, 0,90—
1,0=¢ok yiiksek korelasyon olarak yorumland: (19). Cok
degiskenli dogrusal regresyon modelleri kullanilarak farkli
prediktorlerin statik ve dinamik denge iizerindeki bagimsiz
etkileri ayr1 ayr1 incelendi. Model uyumu gerekli rezidiel ve
uyum istatistikleri kullanilarak incelendi. Tim analizlerde
p<0,05 (iki yonlii) degerler istatistiksel olarak anlamli kabul
edildi.
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Bulgular

110 geng erigkin ¢alisma igin tarandi. Alinma ve diglanma
kriterlerine uymayan 16 birey ¢alismadan ¢ikarildi. Toplamda
94 birey calismaya alindi. Bireylerin %52,1°i kadin (n=49),
%47,9’u erkekti (n=45). Bireylerin %85,1’1 (n=80) sag
dominant, %14,9’u (n=14) sol dominant alt ekstremiteye
sahipti. Bireylerin yas ortancasi (min-maks) 22 (19-28), BKi
ortancast 22,3 (16,5-32,1) idi. BKI’ye gére bireylerin ikisi
zayif, 71’1 normal, 18’1 hafif sisman, ti¢ili ise birinci derece
obezdi. Bireylerin demografik ve klinik 6zellikleri Tablo 1’de
verilmistir.

Tablo 1. Bireylerin demografik ve klinik 6zellikleri

Tomruk ve ark.

Bireylerin BK1 ile sag AYOH, sol AYOH, sag DF kas kuvveti
ve sol DF kas kuvveti arasinda pozitif yonde, diisiik giigte
anlamli iligkilerin oldugu goriildii. Dorsifleksiyon hareket
acikhigr sonuglarindan sol AYOH, GK-SZ Si ile pozitif
yonde, diisiik giicte anlamli korelasyon gosterdi. Dinamik
denge 6l¢timii olan KST skoru ile ise higbir degisken arasinda
anlamli iligski tespit edilmedi. Bireylerin degerlendirme
parametreleri arasindaki iligki Tablo 2’de gdsterilmistir.

Dogrusal regresyon modeli, statik denge igin elde edilen
dort kosuldan yalnizca GA-SZ SI degeri i¢in olusturulabildi.
Bagimh degiskenin GA-SZ SI oldugu modelde prediktor
degiskenleri ise BKI, sol AYOH, sag AYOH, sol DF kas
kuvveti ve sag DF kas kuvveti olarak analiz gerceklestirildi.

Median Ceyrekler < . X ¢
(min —maks)  arasi uzakhk Backward yontemi segilerek yapilan analiz sonrasi bes
Yas (yil) 22,0 (19,0 — 28,0) 2.0 basamakl m.odsfl ) olustu. Son basamakta GA-SZ SI nin
BKi (ke/m2 Y - anlamli prediktorii olarak yalnizca sol DF kas kuvveti
__( g/m2) 3 (16,5-32.1) ’ degiskeni bulundu (p=0,047). Sol DF kas kuvveti, GA-SZ
AYOH, sol (cm) 14,0 (7,0 - 34,6) 4.1 SI’deki varyasyonun %4’{inii agiklamaktaydi. Sonug olarak
AYOH, sag (cm) 14,0 (7,5 — 30,6) 4,5 elde edilen regresyon denklemi:
DF kas kuvveti, sol (kg) 28,6 (13,5 -47,0) 11,7 GA-SZ Si=0,434-0,03 x sol DF kas kuvveti olarak belirlendi
DF kas kuvveti, sag (kg) 29,0 (14,0 — 48,6) 9,9 (Tablo 3).
GA-SZ Si 0,32 (0,16 —0,76) 0,13 Tablo 3. GA-SZ Si i¢in dogrusal regresyon analizi
g gresy
GK-SZ Si 0,74 (0,36 — 2,06) 0,43 Regresyon _ Standardize
GA-YZ Si 0,65 (0,00 - 1,51) 0,20 Degiskenler R R? Katsayis1  regresyon p
GK-YZ Si 221 (1,10 5,78) 0,59 (B) _ katsayisi (Beta)
KST skoru 52,0 (22,0 - 79,0 13,5 Sabit 0,434 <0001
. — - — DF kas kuvveti,
BKI Beden Kiitle Indeksi, AYOH Ayak yerde 6ne hamle, DF Dorsifleksor, GA-SZ SI Gozler Agik Ser
Zemin Salmlmtindeksi, GK-SZ Si éézl?e,r Kapali Sert Zemin Salimim indeksi, GA-YZ Si G(‘Szlcer A(;lkt sol (kg) 0206 0042 -0,03 -0,206 0,047
Yumusak Zemin Salimm Indeksi, GK-YZ SI Gozler Kapali Yumusak Zemin Salinim indeksi, KST ] . ) . )
Kararhlik Sinirlar Testi GA-SZ SI Gozler Agik Sert Zemin Salimim Indeksi, DF Dorsifleksor
Tablo 2. Bireylerin degerlendirme parametreleri arasindaki iliski
. AYOH, Ayon, PFkas  DFkas o, Gxsz GAYZ GKYZ KST
BKI . kuvveti, Kkuvveti, : . . B
sol sag - SI SI SI SI skoru
sol sag
Ya =0,127 =0,077 1=0,082 1=0,044 1=-0,006 1=-0,136 1=0,051 1=0,153 1=-0,199 r=-0,055
g p=0,221 p=0,460 p=0433 p=0,674 p=0,952 p=0,190 p=0,623 p=0,142 p=0,055 p=0,598
BKi =0214 1=0209 r=0,276 1=0,368 1=0,022 r=0,151 1=0,035 r=-0,148 r=0,018
p=0,038* p=0,043* p=0,007* p<0,001* p=0,835 p=0,147 p=0,741 p=0,155 p=0,863
AYOH. sol ) =0,941 r=0,119 r=0,177 1=-0,001 1=0212 1=-0,023 1=0,079 1=0,092
’ p<0,001* p=0253 p=0,089 p=0,995 p=0,040* p=0,823 p=0,447 p=0377
N 3 =0,157 1=0,193 1=-0,007 r=0,158 1=0,048 r=0,067 1=0,089
AYOH, sag - - - _ _ _ _ _ - -
p=0,131 p=0,063 p=0,946 p=0,129 p=0,646 p=0,520 p=0,393
DF Kas kuvveti. sol ] ] ] ] =0,901 1=-0,123 1=0,021 r=0,117 r=0,159 1=-0,090
» p<0,001* p=0239 p=0,843 p=0,262 p=0,125 p=0,390
DF Kas kuvveti. sa3 ) ) ] ) ) =-0,098 1=0,024 1=0,093 1=-0,129 1=0,103
» S48 p=0,348 p=0,815 p=0372 p=0215 p=0,323
. =0378 r=0276 1=0,035 r=-0,090
GA-SZSI - - - - - T p<0,001* p=0,007* p=0,737 p=0390
. =0,188 1=0,160 r=--0,184
GK-SZ 81 - - - - - - p=0,069 p=0,006* p=0,076
. r=0,088 r=-0,134
GA-YZ Si - - - - - - - p=0,401  p=0,199
. =-0,087
GK-YZ Si - - - - - - - - - 0402
KST skoru - - - - - - - - - -

BKIi Beden Kiitle indeksi, AYOH Ayak yerde 6ne hamle, DF Dorsifleksor, Sti, GA-SZ SI Gozler Agik Sert Zemin Salimim indeksi, GK-SZ SI Gézler Kapali Sert Zemin Salmim indeksi, GA-YZ Si Gozler Agik
Yumugak Zemin Salinim indeksi, GK-YZ Si Gozler Kapali Yumusak Zemin Salinim indeksi, KST Kararlilik Sinirlart Testi, *p<0,05, Spearman Korelasyon Analizi.
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Dinamik denge i¢in olusturulan dogrusal regresyon modelinde
ise bagimli degisken KST skoru, prediktor degiskenleri ise
BK1, sol AYOH, sag AYOH, sol DF kas kuvveti ve sag DF
kas kuvveti olarak analiz gergeklestirildi. Backward yontemi
secilerek yapilan analiz sonrasi alti basamakli model olustu
ancak modele dahil edilen higbir parametre son basamakta
anlamli prediktor olarak yer almadi.

Tartisma

Caligmanin sonuclarma gore geng eriskinlerde dorsifleksiyon
hareket aciklig1 ile gozler agik sert zemin statik denge arasinda
ters yonde anlamli iligki oldugu bulunmusgtur. Dinamik denge
parametreleri ile ise hem dorsifleksiyon hareket acikligi
hem de dorsifleksor kas kuvveti arasinda anlamli iliski
bulunmamistir.  Olusturulan regresyon analizinde statik
dengenin tek belirleyicisinin sol dorsifleksor kas kuvveti
oldugu goriilmiis, ancak kas kuvvetinin statik dengedeki
varyasyonun %4’ gibi ¢ok diisiik bir kismimi acikladigt
dikkat cekmistir. Ayrica BKI ile eklem hareket agiklig1 ve kas
kuvveti arasinda anlamli iliski oldugu belirlenmistir.

Literatiirde saglkli bireylerde ayak bilegi eklem hareket
aciklig1 ile denge arasindaki iliskiyi inceleyen ¢aligmalarin
cogunun geriatrik bireylerde yapildigi géze carpmaktadir.
Cilinkii bazi calismalar yasli bireylerde ayak bilegi ¢evresindeki
baglarin  kisalmasina  bagli  olarak  dorsifleksiyonun
kisitlandigini ve bunun da denge yetenegini azalttigini 6ne
siirmektedir (1, 10, 20, 21). Ancak sonuglar hala tartismalidir.
Spink ve ark. dorsifleksiyon agikligi ile statik denge arasinda
anlamli iliski olmadigimi bildirmislerdir (7). Bok ve ark.
ise yash bireylerde ayak bilegi aciklig1 ile denge yetenegi
arasinda negatif yonde iliski oldugunu bulmus, dorsifleksiyon
acikhigr arttikca salinimlarin  arttifini, yani dengenin
kotiilestigini bildirmislerdir (22). Ote yandan Mecagni ve ark.
ise 65-87 yas arasindaki kadinlarda ayak bilegi agikliklari
ile denge yetenegi arasindaki iligkileri arastirmig, denge ile
en giicli korelasyonlarin sirasiyla inversiyon, dorsifleksiyon
ve plantarfleksiyon arasinda oldugunu belirtmisler ve
aralarinda pozitif iligkiler bulmuslardir (10). Yani Bok ve
ark.’nin bulgusunun aksine hareket agikliklar1 arttik¢a denge
iyilesmistir (10).

Konu hakkinda geng erigkinlerde yapilan az sayida
calismanin birinde dorsifleksiyon agikligi ile statik denge
arasinda anlamli iligki olmadig1 bulunmustur (22). Kim ve
ark.’nin yaptiklari ¢calismada ise denge ile hem dorsifleksiyon
hem de plantarfleksiyon arasindaki iligki incelenmis,
dengenin yalnizca plantarfleksiyon acikligi ile iliskili
oldugu ancak bu iligskinin negatif yonli oldugu bulunmustur.
Yani plantarfleksiyon acist artikga dengenin kotiilestigi
bildirilmistir (23).

Calismamizda statik denge ile ayak bilegi eklem hareket
acikligr arasinda anlaml iliski oldugu goriilmistiir. Gozler
kapali sert zemindeki statik denge, sol ayak dorsifleksiyon
acistylanegatifyonde iliskili bulunmustur. Yani dorsifleksiyon
acis1 arttikgca gozler kapali statik denge azalmaktadir. Ayak
bileginde eklem hareket acikliginin fazla olmasi genel eklem
laksitesinin bir gostergesi olabilir. Genel eklem laksitesi
olan bireylerde diz ve ayak bilegindeki reseptorlerden gelen
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proprioseptif sinyallerin azaldig1 ve dengenin olumsuz yonde
etkilendigi bilinmektedir (24-26). Eklemin stabilizasyonunu
zorlastiran hipermobilite, dzellikle gozii kapali yapilan yani
proprioseptif ve vestibuler sistemden gelen duysal girdiye
daha fazla ihtiya¢ duyan dengeyi olumsuz etkilemis olabilir.
Literatiirdeki iki ¢aligma da bulgumuzu destekler sekilde
eklem hareketinin kisitli oldugu durumlarda agiklik ile denge
arasinda pozitif iliski oldugunu ancak hareket agikligmin
¢ok fazla oldugu durumlarda eklemin bozulan stabilizasyonu
nedeniyle bu iliskinin negatif oldugunu bildirmislerdir (20,
21).

Ote yandan caligmamizda statik denge ile iliskili bulunan
eklem hareket acikliginin yalnizca sol ayaginki olmasi,
ekstremite dominantligi ile ilgili olabilir. Literatiirdeki
calismalar non-dominant ayagin statik dengede daha iistiin
performans gosterdigini bildirmislerdir (27). Calismamizda
bireylerin ¢ogunun sol non-dominant (%85,1) oldugu goz
ontinde bulunduruldugunda, sol ayak eklem hareket acikliginin
statik denge ile iligkili bulunmus olmast literatiirdeki bulgular
ile ortiismektedir.

Literatiirde kas kuvveti ile denge arasindaki iliskiyi arastiran
calismalarin sonuglar1 yas popiilasyonuna gore farklilik
gostermektedir.  Yashi bireylerde yapilan c¢aligmalarin
sonuglarmin  nispeten tutarli oldugu goriilmekte, alt
ekstremite kas kuvveti ile denge yeteneginin pozitif iliskili
oldugu bildirilmektedir (28). Yaslilarda ayak bilegi kas
kuvvetinin diisiik olmasinin postiiral salinimlart artirdigi
ve dengeyi kotiilestirdigi one siiriilmektedir (28). Geng
eriskinlerde yapilan az sayida calismada ise farkli sonuglar
bulunmaktadir. Kim ve ark. hem plantar hem de dorsifleksor
kas kuvvetinin denge yetenegi ile pozitif iliskili oldugunu,
kas kuvveti arttikca dengenin de iyilestigini bildirmislerdir
(23). Handrigan ve ark. da diz ekstansor kas kuvvetinin statik
denge iizerinde minimal etkisi oldugunu bulmuslardir (29).
Ote yandan Muehlbaher ve ark.’nin yaptig1 calismada kas
kuvveti ile statik ve dinamik denge arasinda anlamli iligki
olmadig1 gortilmiistiir (30). 2015 yilinda yapilan bir sistematik
derlemede de tiim yag gruplari i¢in alt ekstremite kas kuvveti
ile statik ve dinamik denge arasindaki iliskiler aragtirtlmistir.
Bu sistematik derlemede alt ekstremite kas kuvveti tanimi
icin 6zel bir kas ya da kas grubu se¢ilmemis, ¢aligmalarin
primer 0l¢iit olarak bildirdigi kas kuvveti analize alinmistir.
Caligmanin sonucuna gore geng erigkinlerde alt ekstremite
kas kuvveti ile denge arasindaki korelasyonlarin zayif oldugu
bu nedenle bu ndromuskiiler bilesenlerin birbirinden bagimsiz
olarak ele alinmas1 gerektigi bildirilmistir (31). Calismamizda
da dorsifleksor kas kuvveti ile hem statik hem de dinamik
denge arasinda anlamli iliski olmadigi goriilmiistir. Bu
sonuglardan yola ¢ikarak yaslilar gibi kas kuvvetinin goreceli
olarak diisiik oldugu bireylerde kuvvet ile denge iliskili iken,
geng erigkinler gibi kas kuvvetinin normal oldugu bireylerde
bu iki degiskenin ¢ok da iligkili olmadig: diisiiniilebilir.

Calismamizda statik dengeyi belirleyen faktorlerin tespiti i¢in
yapilan regresyon analizinde yalnizca gozler agik sert zemin
denge i¢in model olusturulabilmis ve bu kosuldaki dengenin
tek belirleyicisinin sol DF kas kuvveti oldugu bulunmustur. Bu
bulgu aslinda korelasyon analizi sonuglarimizla ¢elismektedir.
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Nitekim kas kuvveti ile statik denge arasinda anlamlr iligki
olmadig1 goriilmiistiir. Ancak kas kuvveti prediktor degigkeni,
etkisininazolacagitahminedilse de, yine deregresyon modeline
katilmistir. Sonug beklenildigi gibidir. Sol DF kas kuvveti
statik dengedeki varyasyonun yalnizca %4’i gibi oldukga
diistik bir oranini agiklamistir. Bu sebeplerle, Muehlbaher ve
ark.’nin da Onerdigi gibi, geng eriskinlerde dorsifleksor kas
kuvveti ile statik dengenin birbirinden bagimsiz degiskenler
olarak ele alimmasmin daha dogru olacagini diisiinmekteyiz
(31). Bu sonug ayrica regresyon modeline katilan faktorler
disinda muhtemelen ¢ok sayida farkli faktoriin statik dengede
rol oynayabilecegini diigiindiirmiistiir. Her ne kadar ayak
bilegi cevresi ile iliskili faktorlerin dengede dnemli oranda rol
oynadig bildirilse de, viziiel sistem, vestibuler sistem ve diger
bolgelerle iligkili faktorlerin dengeyi belirlemedeki rolii goz
ardi edilmemelidir (6, 7).

Literatirde BKI ile denge arasindaki iliskiyi arastiran
calismalarm sonuglari ¢eliskilidir. Tki ¢alisma BKI ile
dinamik dengenin iliskili oldugunu (32), yiiksek BKI’nin
postiiral dengeyi saglamay1 zorlastirdigini bulmuslardir (32,
33). Benzer bigimde Hue ve ark. da BKi’si 17,4 ile 63,8 kg/
m? arasinda degisen 59 erkek ile yaptiklari ¢aligmada viicut
agirhiginin dengenin giiclii bir prediktdrii oldugunu, viicut
agirhigindaki artisin dengedeki azalmayla giiclii korelasyon
gosterdigini bildirmislerdir (34). Ote yandan Handrigan
ve ark. obezitenin statik dengeyi azalttigi, diisme riski ve
diismeye bagli yaralanma riskini artirdigi 6ne siiriilmesine
ragmen bu bulgularin obezite ile dogrudan iligkili olmadigini
vurgulamistir (29). Calismamizda da BK{ ile statik ve dinamik
denge arasinda iliski olmadigi goriilmiistiir. Bulgularimiza
benzer sekilde, Hergenroeder ve ark. 120 geriatrik bireyle
yaptiklari alismada bireyleri BKI’ye gére dért gruba (normal,
hafif sisman, obez, ciddi obez) ayirmislar, ancak gruplar
arasinda denge acisindan fark olmadigini bildirmislerdir (35).

Calismamizda BKI ile eklem hareket acikligi ve kas
kuvveti arasinda diisiik giigte, pozitif yonde iliski oldugu
goriilmiistiir. Diger bir deyisle BKI arttikga dorsifleksiyon
aciklig1 ve dorsifleksor kas kuvveti de artmaktadir. Ancak
calismamizdaki bireylerin BKi’si 16,5-32,1 gibi nispeten
dar bir aralikta oldugundan ve birinci derece (30<BKi<35)
obez kategorisinde yalmzca ii¢ birey bulundugundan BKI
ile ilgili sonuglarimizin genel popiilasyona uyarlanmamasi
gerekmektedir. Gelecekteki c¢aligmalar, ikinci ve iiciincii
derece obez geng eriskinleri de degerlendirip BK1 ile denge,
eklem hareket aciklig1 ve kas kuvveti arasindaki iligkiyi daha
net ortaya koyabilir.

Calismamizda statik ve dinamik dengeyi degerlendirmede altin
standart olarak kabul edilen bilgisayar destekli denge cihazi
ile 6lglimlerin yapilmis olmasi, ¢alismanin giiglii yanlarindan
biridir. Bir diger giiglii yan1 ise bireylerin Sl¢timlerinin
her giiniin ayn1 saat diliminde, sicakligi sabitlenmis ayni
laboratuvarda, ayn1 aragtirmaci tarafindan yapilmis olmasidir.
Boylece cevresel faktorler ve olgen kisi ile ilgili faktorlerin
Olglimler iizerindeki etkisi en aza indirgenmistir. Ayrica
calismamiz, bildigimiz kadariyla, saglikli geng eriskinlerde
hem statik hem de dinamik dengeyi belirleyen ayak bilegi ile
ilgili faktorleri inceleyen ilk ¢alismadir.
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Ayak bilegi gevresindeki reseptorlerden gelen proprioseptif
duyunun denge iizerinde etkili oldugu diisiiniilmektedir (6).
Caligmamizda ise eklem hareket agikligi degerlendirilmesine
ragmen yeniden pozisyonlama hatas1 gibi testler kullanilarak
proprioseptif duyunun degerlendirilmemis olmasi, ¢alismanin
zayif  yanlarindandir.  Calismada, literatiirdeki  ¢ogu
calismacinin uyguladigi yontemlerden ve denge ile dne siiriilen
olasi iligkilerinden kdken alinarak dorsifleksiyon hareket
aciklig1 ve dorsifleksor kas kuvveti degerlendirilmistir. Ancak
bunun yaninda plantarfleksor, invertdr ve evertor agikliklar ve
kuvvetler de degerlendirilmis olsaydi, denge ile olan iliskiler
daha kapsamli analiz edilebilirdi. Caligmanin bir diger
kisithilig1 ise genel eklem laksitesi ya da hipermobilitenin
degerlendirilmemis olmasidir.  Beighton-Horan  Eklem
mobilite indeksi gibi 6l¢ekler kullanilarak eklem laksitesinin
degerlendirilmesi, sonuglarin daha nesnel yorumlanmasi igin
faydali olabilirdi.

Sonu¢

Geng eriskinlerde dorsifleksiyon hareket aciklig: ile gozler
acik sert zemin statik denge arasinda negatif yonde anlamli
ilisgki bulunmaktadir. Hareket agikligimin fazla olmasinin
nedeni eklem laksitesi olabileceginden, bu bireylerde ayak
bilegi stabilizasyonunu artirmaya yonelik fizyoterapi ve
rehabilitasyon yaklagimlar statik dengeyi artirmada etkili
olabilir. Ote yandan statik denge gerektiren aktiviteleri
stk yapan gen¢ erigskinlerde dorsifleksiyon agikligini
artirma olasilig1 olan fizyoterapi yaklasimlar1 daha dikkatli
uygulanmalidir. Caligmada dinamik denge ile ise hem ayak
bilegi hareket acikligi hem de kas kuvveti arasinda iligki
olmadig1 goriilmustiir. Regresyon analizi sonuglarina gore
statik dengenin tek belirleyicisinin sol dorsifleksor kas
kuvveti oldugu belirlenmis, ancak kas kuvvetinin statik
dengedeki varyasyonun %4’i gibi cok diisiikk bir kismini
acikladig: dikkat ¢cekmistir.
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Abstract

Objective: First part of this work dedicated to the
verification of the percentage depth dose curves that obtained
experimentally for 6 MV and 18 MV x-ray photon beams via
using Geant4 Monte Carlo simulation. Second part of this
study compared the computed mass attenuation coefficients
of various human tissues and water between MATLAB and
XCOM.

Material-Method: The central-axis percentage depth doses of
Varian Clinac IX linear accelerator were verified via Monte
Carlo simulation (Geant4) with square field sizes (10x10
and 30x30 cm?) for 6 MV and 18 MV x-ray photon energies.
In addition, mass attenuation coefficients of adipose tissue,
blood, muscle, bone, skin and water were computed with
MATLAB and were compared with the NIST XCOM data.

Results: Results of the Geant4 modeling were in line with the
experimental measurements for percentage depth dose curves.
The consistency of Geant4 with experimental results was more
explicit for 6 MV photons with the field size of 10x10 cm?.
No statistically significant difference between MATLAB and
XCOM were found for all mentioned human tissues, except
for bone (p=0.039 for bone in both genders). The minimum
median percentage differences were calculated for water and
skin with a result of 1.23% and 2.19%, respectively.

Conclusions: Geant4 can be used to predict percentage depth
dose curves for medical linacs. Mass attenuation coefficients
calculated with MATLAB yielded consistent results with
previous studies, which means MATLAB can be used as an
alternative simulation tool for estimating mass attenuation
coefficients of various human tissues and water.

Keywords: Radiation Therapy, Geant4, MATLAB, Mass
Attenuation Coefficient, Percentage Depth Dose.

Ozet

Amag: Bu ¢alismanin ilk kisminda, 6 MV ve 18 MV x-151mm1
foton demeti icin deneysel olarak elde edilen yiizde derin doz
egrilerinin, Geant4 Monte Carlo simiilasyonu kullanilarak
dogrulanmasi amaglanmigtir. Buna ek olarak; ¢alismanin ikinci
kisminda, MATLAB ve XCOM programlart kullanilarak,
cesitli insan dokularinin ve suyun kiitle zayiflatma katsayilari
hesap edilerek karsilastirildi.

Materyal-Metot: Varian Clinac IX lineer hizlandirict
cihazinda deneysel olarak dl¢iilen merkezi eksen yiizde derin
dozlari; 6 MV ve 18 MV x-1s1m1 foton enerjileri igin 10x10 cm?
ve 30x30 cm? alan boyutlarinda, Monte Carlo simiilasyonu
(Geant4) ile hesap edilerek dogrulandi. Ek olarak; kan,
kemik, yag dokusu, kas, deri ve suyun kiitle zayiflama
katsayilart MATLAB ile hesaplanarak, NIST XCOM verileri
ile karsilastirildi.

Bulgular: Geant4 modellemesinin sonuglari, yiizde derin doz
egrileri i¢in deneysel 6l¢iimlerle uyumlu bulundu. Geant4' iin;
deneysel sonuglar ile tutarhiligi, 10x10 cm? alan biyiikligiinde
6 MV foton enerjisi i¢in daha belirgindi. MATLAB ve XCOM
sonuglari arasinda; bahsi gegen tiim insan dokulari i¢in kemik
hari¢ hi¢birinde istatistiksel olarak anlaml1 bir fark bulunmadi
(her iki cinsiyette kemik i¢in p=0,039). En diisik medyan
yiizde farki, su ve cilt igin sirastyla %1,23 ve %2,19 olarak
hesaplandi.

Sonug¢: Geant4, tibbi linaklarda, ylizde derin doz egrilerini
hesaplamak i¢in kullanilabilir MATLAB ile hesaplanan
kiitle zayiflatma katsayilar1 6nceki ¢aligsmalarda diger yazilim
programlar ile elde edilen sonuglarla tutarli bulundu. Bu
da, MATLAB'n ¢esitli insan dokularinin yani sira suyun
kiitle zayiflama katsayilarini hesap etmek i¢in alternatif bir
simiilasyon araci olarak kullanilabilecegini gostermektedir.
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Introduction

Radiation has been used in many fields such as medicine,
industry and agriculture throughout the years. Of these
mentioned fields, medicine can be accepted as the most
important and the most extensive field of application for
the usage of radiation (1). Radiation is not only used for
diagnostic purposes in radiology, but also utilized in the field
of radiation therapy for therapeutic purposes (2). Due to
growing importance in medicine; radiation is accepted as one
of the indispensable tools for both diagnosis and treatment of
the diseases.

According to several health organizations and previous studies,
cancer is accepted as the deadliest among the whole diseases
(3). In order to cure cancer several treatment modalities have
beenused in recent years. Although surgery and chemotherapy
are the primary treatment techniques in several cancer types,
radiotherapy still continues to be the only treatment choice for
some cancer forms, when the surgery is unfeasible. Moreover,
due to that crucial importance of radiotherapy in many types
of cancer, treatment delivery accurateness of radiation therapy
become vital for the patients dealing with cancer (4). Although
various kind of treatment machines that are in use for the
delivery of external radiation treatment; in most clinics, linear
accelerators (LINAC) and tomotherapy systems are the well-
known ones. In addition to that, verifying the efficiency of
treatment machines with simulation software can improve the
reliability and practicality of the treatment. In recent years,
one of the most preferred simulation software that validate
the performance of LINACs is GEANT (GEometry ANd
Tracking) that using Monte Carlo codes in its library (5).

Software that based on Monte Carlo method such as Geant4
is a useful research area for medical physicist. The reason
behind is that Monte Carlo methods are a platform for
introducing data in a specific form in the field of radiology,
nuclear medicine and radiotherapy (6).

Geant4 able to process all types of particles and complex
geometries in its libraries. Particularly, Geant4 offers the
most formable 3-dimensional geometry representation which
has a superiority on all Monte Carlo codes. One of the most
tempting property of Geant4 is its use of modern computer
programming methods. Another exceptional characteristic
of Geant4 is that it can simulate geometries in rotation, for
instance the moving components of an intensity modulated
radiation therapy (IMRT) beam, dynamic multi-leaf
collimators (MLCs), arc-based treatment devices, as well as
stationary and active parts of imaging systems, etc. (7, 19).

In clinical routine, ionizing radiation interacts with all organs
and regions in the patient's body. Therefore, it is important
to measure the patient dose arising from ionizing radiation
and to determine the attenuation properties of various tissue in
human body. In order to evaluate the radiation doses received
by patients, several materials have been used to model the
human tissue and organs (8). Generally, these materials
are termed tissue equivalent materials. Moreover, tissue
equivalent materials have been regularly used in radiation
therapy, as well as in radiology as research materials (9-12).
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The linear attenuation or mass attenuation coefficients
of any material or tissue can be calculated from the tables
prepared previously in literature. In order to be used in such
calculations, American National Institute of Standards and
Technology (NIST) developed a web computer program
called XCOM which was prepared by Berger and Hubbell.
This program can determine the mass attenuation coefficients
of any material with energy range starting from 1 keV to 100
GeV (13).

In the energy interval ranging from 100 keV to 25 MeV x-ray
photons have been used to explore the interactions of photons
with the matter for many years. The total mass attenuation
coefficient can be computed by using constituent elements
and the photon energy of the matter. In recent years, total
mass attenuation coefficient is a useful method for evaluating
the procedure in dosimetric applications of these substances
(10,13).

In this current study, the central-axis percentage depth doses
of Varian Clinac IX linear accelerator were verified via Monte
Carlo simulation (Geant4) with square field sizes (10x10
and 30x30 cm?) for 6 MV and 18 MV photon energies. In
addition, mass attenuation coefficients of various human
tissues and water were computed with MATLAB (MATLAB
and Statistics Toolbox Release 2018a, The MathWorks, Inc.,
Natick, Massachusetts, United States) and were compared
with the NIST XCOM data.

Material and Methods
Percentage Depth Dose Curves
Commissioning Of Experimental Measurements

Experimental measurements were conducted with Varian
LINAC (Clinac IX-DHX of Varian Medical Systems,
Palo Alto, CA) armed with 60 pair of multi-leaf collimator
(Millennium 120-leaf MLC) and on-board imaging system,
which is located at Department of Radiation Oncology in
Suleyman Demirel University Hospital, Turkey. Before
starting commissioning procedure, the LINAC has been
calibrated in terms of dose output and jaws position accuracy.
Geometrical requirements for the measurement were done
by setting the gantry and collimator angles to 0 degrees and
aligning the water phantom collaterally. Commissioning of
percentage depth dose (PDD) curves were done with MP3-M
water phantom with a dimension of 50x50x40 cm (PWT,
Freiburg, Germany) in a depth range from 0 to 25 cm. 6 MV
and 18 MV photon energies were used to acquire beam data.
Water phantom measurements performed at square field sizes
of 10x10 and 30x30 cm? with 0.125 cc semi-flex ionization
chamber with a scanning step size of 2 mm (PTW 31010,
Freiburg, Germany). PDD curves, for the stated photon
energies, were recorded at central axis of photon beam (Figure
1). MEPHYSTO software were used to analyze the recorded
beam data.

Linear Accelerator Simulation With Geant4

Monte Carlo simulation is used in a big variety of applications
such as; high energy physics and medical physics. In this
study, Varian IX Clinac was modeled based on manufacturer-
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provided information with use of Geant4 (Geant4-09-06-
patch-02) Monte Carlo code. The Geant4, which is coded with
the C++ language, was employed to simulate the 6 MV and 18
MYV photon beams obtained from Geant4 libraries. Generally,
Geant4 was founded at European Organization for Nuclear
Research (CERN) for Large Hadron Collider (LHC) and is
an object-oriented Monte Carlo simulation software. Geant4
was improved to model the transfer of any kind of particles
throughout material. It contains different kind of physics
models, providing for the interactions of electrons, hadrons,
ions and muons with substance from 250 eV up to number of
peta-electron volts (14, 15). Numerous innovative illustrations
are compared to biological and medical applications (hadron
therapy, human phantom, brachytherapy, micro dosimetry,
medical linac, etc.), which establishing the supremacy and
ability of GEANT4 (16).

Figure 1. Experimental measurements set-up

Figure 2. Model of medical linac simulation with Geant4
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Geant4 simulated energy accumulation in a phantom, which
was filled with water for a typical linac used in radiation
therapy. The simulation set up was similar to one used in
clinical work.

It consisted of basic six steps, which were experimental set
up, environment variables, visualization, run, the physics and
the data output in Geant4 (Figure 2). The geometries used
for medical linac were source of electrons, the target, the ion
chamber, the vacuum window, the primary collimator, the
flattening filter, the mirror, the light field reticle and the water
phantom. In modelling process, water phantom, which has
dimensions of 50x50x40 cm was simulated with a source to
surface distance (SSD) of 100 cm. In addition, the PDDs were
simulated in a water phantom for various field sizes (10x10,
30x30).

Mass Attenuation Coefficients

In addition to measurements of PDDs, mass attenuation
coefficients of various tissues and water were studied with
MATLAB software, which provided set of functions for
modeling of photons, passing through different organs and
water. The calculations were based on attenuation and energy
absorption coefficients of photons in various elements for
organs. The mass attenuation coefficients were calculated in
the initial energy range of 1-18 MeV. The tables of absorption
coefficients were adapted in NIST and embedded in the
MATLAB code. The used elemental distributions and their
densities for the adult mesh type reference phantom for
each tissue were calculated with ICRP Publication 110 (17).
The resultant mass attenuation coefficients computed from
MATLAB were compared with the XCOM data.

Statistical Analysis

Statistical analyses were performed using the SPSS software
version 22 (Armonk, NY: IBM Corp., USA). Repeated
measures analysis of variance was used to find the difference
between the mean values of the parameters with normal
distribution; in case of non-normal distribution, significance
of the difference was analyzed using the Mann Whitney-U
and Wilcoxon signed-ranks test. A p-value of less than 0.05
was considered to show a statistically significant result.

Results

Comparison of the experimental measurement and Geant4
Monte Carlo simulation results of PDD curves at 6 MV and
18 MV photons for 10x10 and 30x30 cm2 square field sizes
are presented are shown in Figure 3 and Figure 4.

The computed mass attenuation coefficients of various human
tissues and water by using MATLAB and the comparison with
provided data by XCOM are presented in Figure 4—Figure
10. In some tissues, there is no difference between male and
female results; such as muscle, skin and bone. Because of that,
the resultant graphs were classified under the same figures.
Median percentage differences of MATLAB vs XCOM for
the investigated tissues and water were presented in Figre
11. While the maximum median percentage difference of
MATLAB with a comparison of XCOM were recorded for
muscle tissue with a result of 3.365% (0.050%—6.232%), the
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Figure 11. Median, minimum and maximum percentage differences
of MATLAB vs XCOM for the investigated tissues and water

The resultant values of the statistical analyses for PDD
measurements and computed mass attenuation coefficient
are displayed in Table 1 and Table 2, Table 3, respectively.
As a result of the normality test, the obtained skewness and
kurtosis values indicated that PDD data and mass attenuation
coefficient results showed non-normal distribution.
Furthermore, distribution curves verified that data collected
from measurements were conformed to the non-normal
distribution for all PDD and mass attenuation coefficient
values. Moreover, the Wilcoxon signed-ranks test results
between measurements of experimental and Geant4 showed
that the differences between these two measurement
techniques were statistically significant for both 6 MV
(p<0.001) and 18 MV photon energies (p<0.001 for 10x10
cm?2 and p<0.05 for 30x30 cm?). On the other hand, statistical
analyses result of mass attenuation coefficients were more
complicated. The results of Mann Whitney-U test (Table 2)
showed that no statistically significant differences were found
between male and female results for the mentioned tissues
(p>0.05). The results of Wilcoxon signed-ranks test (Table 3)
indicated that no statistically significant difference between
MATLAB and XCOM were found for all mentioned human
tissues, except for bone (p=0.039 for bone in both genders).

Table 1. p-values of ionization chamber and Geant4 for different
field sizes

10x10 cm? 30x30cm?
6 MV <0.001%* <0.001*
18 MV <0.001* <0.015%*

*Denotes that difference is statistically significant at 0.001 level (2-tailed)
**Denotes that difference is statistically significant at 0.05 level (2-tailed)

Table 2. p-values of mass attenuation coefficients for various tissues
with both genders

XCOM MATLAB
Male vs Female Male vs Female
Blood 0.850 0.679
Bones 1.000 1.000
Adipose Tissue 0.877 0.836
Muscle 1.000 1.000
Skin 1.000 1.000
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Table 3. p-values of mass attenuation coefficients for various tissues
and water with XCOM and MATLAB

MALE FEMALE
Xcom vs Matlab Xcom vs Matlab

Blood 0.093 0.076
Bones 0.039* 0.039*
Adipose Tissue 0.093 0.246
Muscle 0.185 0.185

Skin 0.088 0.088
Water 0.008*

*Denotes that difference is statistically significant at 0.05 level (2-tailed)

Discussion

Ascanbe seen from Table 1, Figure 3 and Figure 4, even though
statistical analyses indicated that the differences between
the results of Geant4 and experimental measurements were
significant for PDD curves, good agreement was observed
with the Monte Carlo results and experimental measurement
qualitatively. Due to the large number of sampling points in
PDD measurements, small variances in the results of two
measurement methods yielded a statistically significant
difference. Ripples in percentage depth dose curves were
more evident with the results of Geant4 for the field size of
30x30 cm?. The consistency of Geant4 with experimental
results was more explicit for 6 MV photons with the field size
of 10x10 cm?.

Similarly Ding, Sardari et al., reported that particularly in the
build-up region and in deeper sampling points, the coherence
between Monte Carlo results and experimental measurements
were impaired (18, 19). In this current study; similar outcomes
were obtained that the discrepancies were more noticeable,
especially for both 6 MV and 18 MV photon energies with
field size of 30x30 cm?.

Mesbahi et al. compared the MCNP4C and the GEANT3
code with the experimental measurements for 6 MV and 15
MYV photon beams with different field sizes in Varian Clinac
2300C/D. They reported that the variances between computed
and measured PDDs in the downward part of the curves had
been less than 1.2% for both codes and in the build-up region,
these variances increased up to 7% for both codes (20).
Similarly, in this current study for 6 MV photon beam in the
build-up region, differences between Geant4 and measured
PDDs values were less than 8%. In the tail part of the PDD
curve the differences were decreased considerably to below
2%. Remarkably, for both field sizes, the differences in dose
maximum region were found to be less than 1%.

The computed mass attenuation coefficients of various human
tissues and water by using MATLAB and the comparison with
provided data by XCOM are presented in Figure 4—Figure 10.
As can be seen from Table 2, for the study of mass attenuation
coefficients, no differences were recorded between male and
female results; for the human tissues of muscle, skin and
bone within XCOM and MATLAB calculations (p=1.000).
Because of that, the resultant graphs were classified under the
same figures for both genders.
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Akar et al. measured the mass attenuation coefficients of
muscle, bone, fat and water in low-energy photon energies (140
keV, 364 keV and 662 keV) and compared the experimental
results with the Hubbell and Seltzer data (21). Akar et al.
reported a good agreement with the Hubble and Seltzer data
by fitting his findings to the mass attenuation curve of NIST
(22). Reported results from Hubbell and Seltzer data were
fairly close to our findings with the computed XCOM results
in this current study.

Tekin et al. investigated the mass attenuation coefficients of
various human body organs by comparing the findings with the
most used Monte Carlo platforms such as FLUKA, MCNP-X,
and GEANT4 and with the data provided by XCOM and
NIST for photon energies below 2 MeV (9). In this current
study, the results of 1 MeV and 2 MeV were matched up
with findings of the mentioned study for the tissues of blood,
adipose tissue, bone, muscle and skin with XCOM data. On
the other hand, the outcomes of MATLAB computations
weren’t overlap as much as XCOM data. However, this result
should not lead one to a proven inference that MATLAB was
better at high energy moving particles for the estimation of
mass attenuation coefficients.

It was found that water was the best match up material
between XCOM and MATLAB results. This can be very
useful outcome considering that the human body is consisting
of water to a large extent. Furthermore, MATLAB also
simulated skin tissue considerably well compared with
XCOM (Figure 11).

Conclusion

In this current study, Varian IX medical LINAC was simulated
via using Geant4 based on manufacturer’s information.
Percentage depth dose curves with different photon energy
and field sizes in a water phantom were verified by using
Geant4 simulation tool. Although some discrepancies were
recorded due to the electron contamination in the build-
up region of percentage depth dose curves; generally, a
good consistence was observed with the Geant4 results and
experimental measurement indicating that Geant4 can be used
to predict percentage depth dose curves for medical linacs.
On the other hand, this research showed that MATLAB code
is an applicable and competent code for computing mass
attenuation coefficients in high-energy fields. In addition,
mass attenuation coefficients calculated with MATLAB
yielded consistent results with previous studies, which means
MATLAB can be used as an alternative simulation tool for
estimating mass attenuation coefficients of various human
tissues, as well as water material. Moreover, the computed
results of mass attenuation coefficients with MATLAB was
determined as a baseline for further studies. The results of
this study verified that MC simulation tools are one of the
promising modalities of clinical researches and can be
implemented for medical physics studies.

References

1. Gottfried KLD, Penn G, editors. Radiation in Medicine:
A Need for Regulatory Reform. Washington (DC): National

229

Ozseven and Kara

Academies Press (US);
Ionizing Radiation.

2. Caccia B, Andenna C, Cirrone GA. MedLinac2: a GEANT4
based software package for radiotherapy. Ann Ist Super
Sanita. 2010;46(2):173-177.

3. Stewart BW, Wild CP, editors. World cancer report 2014.
Lyon: International Agency for Research on Cancer; 2014.

1996. Clinical Applications of

4. Xu XG, Bednarz B, Paganetti H. A review of dosimetry
studies on external-beam radiation treatment with respect to
second cancer induction. Phys Med Biol. 2008;53(13):R193-
R241.

5. Agostinelli S, Allison J, Amako K, Apostolaki J, Araujo
H, Arce P, et al. Geant4 — a simulation toolkit. Nuclear
Instruments and Methods in Physics Research Section A:
Accelerators, Spectrometers, Detectors and Associated
Equipment. 2003;56(3):250-303.

6. El Bakkali J, El Bardouni T. Validation of Monte Carlo
Geant4 code for a 6 MV varian linac. J. King Saud Univ Sci.
2017;29:106-13.

7. Carrier JF, Archambault L, Beaulieu L. Validation of
GEANT4 (an object-oriented Monte Carlo toolkit) for
simulations in medical physics. Med Phys. 2004;31:484-92.

8. Kienbdck R. Uber Dosimeter und das quantimetrische
Verfahren. Fortschritte auf dem Geb Rontgenstrahlen.
1905;9:276-95.

9. Tekin HO, Singh VP, Altunsoy EE, Manici T, Sayyed M.
Mass attenuation coefficients of human body organs using
MCNPX Monte Carlo code. Iran J Med Phys. 2017;14:229-40.

10. Jones AK, Hintenlang DE and Bolch WE. Tissue-
equivalent materials for construction of tomographic
dosimetry phamtons in pediatric radiology. Med Phys.
2003;30:2072-81.

11. International Commission on Radiation Units and
Measurements. Tissue substitutes in radiation dosimetry
and measurement, ICRU Report 44. Bethesda, MD,
USA:ICRU;1989.

12. Valentin J. Basic anatomical and physiological data for use
in radiological protection: reference values: ICRP Publication
89. Annals of the ICRP. 2002;32:1-277.

13. Hubbell JH. Review and history of photon cross section
calculations. Phys Med Biol. 2006;51:245-62.

14. Foppiano F, Mascialino B, Pia MG, Piergentili M. A
Geant4 based simulation of an accelerator head for intensity
modulated radiation therapy. IEEE Symposium Conference
Record Nuclear Science 2004; 2004 Oct 16-22; Rome, pp.
2128-32 Vol. 4.

15. Chauvie S, Depaola G, Ivanchenko V, Longo F, Nieminen
P, Pia MG. Geant4 low energy electromagnetic physics.
In: Proceedings of Computing in High Energy and Nuclear
Physics; 2001; Beijing, China, pp. 337—40.

16. Cirrone GAP, Cuttone G, Guatelli S, Lo Nigro S,
Mascialino B, Pia MG, et al. Implementation of a new Monte
Carlo - GEANT4 simulation tool for the development of a
proton therapy beam line and verification of the related



Physical parameters in radiation therapy

dose distributions. IEEE Transactions on Nuclear Science.

2005;52(1):1756-8.

17. Menzel HG, Clement C, & DeLuca P. ICRP Publication
110. Realistic reference phantoms: an ICRP/ICRU joint
effort. A report of adult reference computational phantoms.
Annals of the ICRP. 2009;39(2):1-164.

18. Ding GX. Dose discrepancies between Monte Carlo
calculations and measurements in the buildup region for a
high-energy photon beam. Med Phys. 2002;29:2459-63.

19. Sardari D, Maleki R, Samavat H, Esmaeeli A. Measurement
of depth-dose of linear accelerator and simulation by use of

Geant4 computer code. Reports of Practical Oncology &
Radiotherapy. 2010;15:64-8.

20. Mesbahi A, Fix M, Allahverdi M, Grein E, Garaati H.

230

Ozseven and Kara

Monte Carlo calculation of Varian 2300C/D linac photon beam
characteristics: a comparison between MCNP4C, GEANT3
and measurements. Appl Radiat Isot. 2005;62:469—-77.

21. Akar A, Baltas H, Cevik U, Korkmaz F, Okumusoglu
NT. Measurement of attenuation coefficients for bone,
muscle, fat and water at 140, 364 and 662keV y-ray energies.
Journal of Quantitative Spectroscopy and Radiative Transfer.
2006;102:203-11.

22. Hubbell JH, Seltzer SM. Tables of X-ray mass attenuation
coefficients and mass energy-absorption coefficients from 1
keV to 20MeV for elements Z % 1 to 92 and 48 an additional
substances of dosimetric interest. National Institute of
Standards and Technology, Physical Reference Data. 1995;
p. 5632.



Sdii Saglik Bilimleri Dergisi / Cilt 11 Say1 2 /2020
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Ozet
Amag: Hiicre kiiltiirii, hastaliklarin teshisine ve tedavisine

yonelik caligmalarda ve ilag arastirmalarinda en sik
kullanilan yo6ntemdir. Hiicre sayimi ise bu aragtirmalarda
siklikla tekrarlanan deneylerin standardizasyonu ve /
veya optimizasyonu i¢in O6nemli bir siire¢ olarak kabul
edilmektedir. Hiicre sayimi otomatik hiicre sayim cihazlari
ile yapilabilmektedir. Ancak bu cihazlar yiiksek maliyet
ve hiicre kayiplart gibi dezavantajlara sahiptir. Hiicre
sayisin1 belirlemenin en ideal yolu hiicrelerin ortamlarini
degistirmeden, onemli ol¢iide pH veya sicaklik degisimi
yaratmadan hizli ve dogru oOl¢iim yapabilmektir. Bu
calismanin amaci hiicre kiiltiirii deneylerinde hiicre sayisini
belirlemek i¢in geri yansima spektroskopisi kullanarak yeni
bir yontem gelistirmektir.

Materyal-Metot: Bu calismada, A375 malin melanoma
hiicreleri standart hiicre kiiltiirli teknigi ile ¢ogaltildi. Hiicre
sayim cihazi ile sayilan farkli sayidaki hiicreler son hacim
1 ml olacak sekilde ayarlandi. Daha sonra spektrometre,
tungsten-halojen 151k kaynagi ve fiber optik probtan olusan
bir deney diizenegi kullanildi. Numuneyle etkilestikten sonra
geri yansiyan 151k fiber optik probun dedektor fiberleri ile
topland1 geri yansiyan spektrumlar Igor Pro ile analiz edilerek
hiicre sayist belirlendi.

Bulgular:  Farklt  hiicre sayilarindaki  numunelerin
spektrumlarin hiicre sayisina bagli olarak degistigi belirlendi.
Bu spektrumlardan elde edilen K (450-700 nm) parametresine
kars1 hiicre sayisint veren bir kalibrasyon grafigi bulundu. Bu
yontem ile numunelerin hiicre sayilarinin %1,9-6,5 arasindaki
hata oranlari ile belirlendi.

Sonug¢: Bu caligmada fiber optik prob ile dalga boyuna bagh
geri yansima Ol¢timleri yapilarak hiicre kiiltiirii kosullarina
minimum miidahale ederek hiicre sayisini ger¢cek zamanlt
belirleyebilen yeni bir yontem gelistirildi. Bu yontem hiicre
sayisinin zamana bagli izlenmesine olanak veren invazif
olmayan, objektif, tekrarlanabilir ve tecriibe gerektirmeyen
bir teknik olarak gelistirilme potansiyeli vardir.

Anahtar kelimeler: Hiicre Kiiltiirii, Hiicre Sayimi, Fiber
Optik Prob, Geri Yansima Spektroskopisi.

Abstract

Objective: Cell culture is the most commonly used method
for drug research, the diagnosis and treatment of diseases.
Cell counting is considered as an important process for the
standardization and / or optimization of frequently repeated
experiments in research based on cell culture. Cell counting
can be done with automatic cell counting devices. However,
these devices have disadvantages such as high costs and cell
losses. The ideal way to determine the number of cells is to
be able to measure quickly and accurately, without changing
the environment of the cells, without allowing significant pH
or temperature changes. The aim of this study is to develop a
new method using back reflection spectroscopy to estimate
the number of cells in cell culture experiments.

Material-Method: In study, we grew A375 malignant
melanoma cells by standard cell culture technique. We adjusted
the final volume of 1 ml the different number of cells counted
by the cell counting device. Then, we used an experiment set
consisting of a spectrometer, tungsten-halogen light source
and fiber optic probe. After the light interacted with the
sample, the reflected light was collected with the detector
fibers of the probe. The reflected spectra were analysed with
Igor Pro and the number of cells was determined.

Results: We determined that the spectra of samples with
different cell numbers vary depending on the number of
cells. We drew a calibration graph that gives the number of
cells with the K (450-700 nm) parameter obtained from these
spectra. Using this graph, we calculated the cell numbers of
samples with error rates between 1.9-6.5%.

Conclusions: In this study, we developed a new method that
can determine the number of cells in real time by minimum
interference to cell culture conditions with fiber optic probe.
This method is noninvasive, objective, reproducible, allowing
time-dependent monitoring of the number of cells. This may
have the potential to be developed as an experience-free
technique.

Keywords: Cell Culture, Cell Count, Fiber Optic Probe, Back
Reflection Spectroscopy.
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Hiicre sayis1 belirlemede yeni bir metot

Giris

Hiicre kiiltiirti, canlilara ait hiicrelerin kontrollii kosullar altinda
biiyiitiilmesi, ¢ogaltilmasi ve in vitro olarak yetistirilmesi
siirecidir. Hiicre kiiltiirii  ¢alismalart ile farkli hiicre
tiplerinin normal fonksiyonlarimi gergeklestirme siireglerinin
anlasilmasi ya da olusturulan hastalik modellerinde teshis ve
tedavi i¢in gerekli molekiiler mekanizmalarin aydinlatilmasi,
gibi birgok deneysel ¢aligmalarin yapilmast miimkiin
olabilmektedir (1-6). Bu nedenle, hiicre kiiltiiri ¢aligmalari,
basta saglik bilimleri olmak tizere tiim uygulamali bilimlerde
kullanilan baslica in vitro deney modellerinden biri haline
gelmistir. Hiicre kiiltiirii deney modelinin en biiyiik avantaji
oksijen ve karbondioksit yogunlugu, sicaklik, pH ve osmotik
basing gibi hiicre kiiltiirii ortaminin tiim kosullarinin kontrol
edilerek sabit tutulabilmesidir (7). Hiicre kiltiiri deney
protokollerinde hiicre sayimi, deneylerin standardizasyonu
ve optimizasyonu i¢in onemli bir agamadir. Hiicre sayisini
belirlemek i¢in hemositometre ve otomatik kamera
entegreli hiicre sayim cihazlar1 kullanilmaktadir. Ancak
bu sistemlerde, tripan mavisi gibi 6zel belirtece ihtiyag
duyulmaktadir. Hemositometre, iizerinde sayim alani olan
6zel bir cam lamdir. Belirli olgiilerde diiz ¢izgilere sahip
olan bu lamdan mikroskop ile hiicre sayisi belirlenebilir.
Ancak hemositometre ile yapilan 6l¢iimler manuel olarak
yapildigindan hata payi bulunmakta ve arastirmacilar i¢in
zaman alict olmaktadir (8). Hiicre sayim cihazlar1 ve sayim
icin kullanilan slaytlari (lamlart) yiiksek maliyet olusturmasi
dezavantaj olmaktadir. Hiicre sayisin1 belirlemenin en ideal
yolu hiicrelerin ortamlarmi degistirmeden, onemli Olgiide
pH veya sicaklik degisimi yaratmadan, ekzojen ajan ilave
etmeden, hizli ve dogru dl¢iim yapabilmektir.

Geri yansima spektroskopisi 6l¢lim yapilan ortamin optik
ozelliklerini belirleyebilen bir ydntemdir. Bu yontemde
gonderilen 151k numuneyle etkilesir, geri yansiyan 151k
toplanir ve spektrometreye gonderilerek analiz edilir. Sonugta
aragtiritlan ortam hakkinda bilgi igeren ‘spektrum’ elde
edilir. Bu spektrum, 15181 sagilimi ve absorpsiyonuna baglt
bir sinyaldir (9). Isigin yayildigi ortamda, ortamin kirilma
indisinden farkli bir kirilma indisine sahip bir pargacik var ise,
151k bu parcaciga carptiginda kirinima ugrar (10). Yayilan 1s1k,
pargacik ile etkilestikten sonra pargacigin boyutuna, sekline,
15181 kirma indisine bagli olarak belirli agilar ile sagilirlar.
Hiicreler arasi sivinin 15181 kirma indisi yaklasik olarak 1,36
iken hiicre zarinin 15181 kirma indisi 1,42 civarindadir (11). Bu
farktan dolay1 1g1k hiicre kiiltiirii ortaminda, hiicre zarindan
sagilmaya ugrar.

Geri Yansima Spektroskopisi, arastirilan ortama (hiicre, doku
vb.) gonderilen 15181n ortamla etkilestikten sonra geri yansiyan
1s181n Ozelliklerindeki degisiklikleri izlemek i¢in kullanilir.
Bu yontem, hiicrelerdeki kirilma indisi degisiminden dolay1
elastik olarak sacilan fotonlarin olusturdugu geri yansima
sinyaline dayanir (12). Bdylece hiicre kiiltiirii ortamindan
dalga boyuna bagli geri yansima Olciimleri yapilarak
numunelerdeki hiicre sayisina bagli sinyal elde edilebilir. Bu
calismanin amaci hiicre kiiltiirii deneylerinde hiicre sayisini
belirlemek i¢in geri yansima spektroskopisi kullanarak ile
yeni bir yontem gelistirmek.
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Materyal-Metot

Spektroskopik Donanim

Hiicre kiiltiiri numunelerinden spektroskopik 6l¢timler almak
icin kullanilan deney diizenegi; Sekil 1’de goriildiigi gibi
spektrometre, fiber optik prob, 1sik kaynagi ve bir dizistii
bilgisayardan olugsmaktadir. Deney diizeneginde 151k kaynagi
olarak tungsten lamba (Ocean Optics, Inc. Florida, ABD)
kullanildi.  Spektroskopik verileri almak igin kullanilan
spektrometrenin (Ocean Optics, Inc. Florida, ABD) modeli
USB2000’dir. Deneylerde kullanilan spektrometre 400 ile
850 nm arasindaki dalga boyuna duyarli, 2048 elemanli CCD
(Charge Coupled Device) detektor dizisine sahiptir. Geri
yansiyan 1s181n spektroskopik analizi, bilgisayardaki yazilim
(OOIBase32 Platinum, Ocean Optics, Inc, Florida, USA) ile
yapildi. Kullanilan optik prob dairesel geometriye sahiptir.
Probun bir tane kaynak fiberinin ¢evresine alti tane dedektor
fiber simetrik olarak konumlandirilmistir. Tim fiberler
birbirlerine bitisik olarak yerlestirilmistir. Fiberlerin sayisal
aciklig1 0,22+0,02 olup, caplar1 400 pm ve yaklasik uzunluklari
100 cm’dir.

Tungsten-Halojen
%g.k Kaynag

USB Spektrometre

R

Fiber Optik Prob

Sekil 1. Deney diizenegi; farkli sayida hiicre igeren ependorf tiipleri
ve fiber optik sistem

Hiicre Kiiltiiri

A375 malin melanoma hiicreleri Dulbecco’s modified Eagle’s
medium (DMEM) %10 fetal bovine serum (FBS), 100 units/mL
penicillin, 100 pg/mL streptomycin ve 1 mM glutamin igeren
medyumla, 37°C, %5 CO, ve %95 nemlendirilmis hava igeren
karbondioksit inkiibatdriinde standart hiicre kiiltiirii teknigi ile
cogaltildi. Hiicreler ¢ok yogunlastiklari zaman Tripsin-EDTA
ile kaldirilip santrifiij edilerek siipernatani atildi ve kalan pelette
olan hiicreler, BioRad TC20 otomatik hiicre sayim cihazi ile
sayildi. Ayn1 zamanda hemositometre ile de gozle sayildi. Son
hacim 1 ml olacak sekilde farkli (0-32,5x10%) hiicre sayisi
araliginda toplam 10 numune ependorf tiipiinde hazirlandi. Bu
10 numuneden 151k siddeti ile hiicre sayist arasindaki iliskiyi
belirlemek i¢in 6l¢iimler yapildi. Ayni yontemle son hacim
Iml olacak sekilde 5-30x10° hiicre sayis1 araliginda toplam alti
numune daha ependorf tiipiinde hazirlandi. Bu altt numuneden,
151k siddeti ile hiicre sayisi arasinda belirlenen iliskiyi test
etmek icin 6l¢timler yapildi.
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Kalibrasyon ve Olciimler

Hazirlanan hiicre kiiltiirii  numunelerinden  spektroskopik
Olgimler almmadan once, optik fiberlerin baglantilar ile
ara yiizeyde olusan yansimalari ve 1gik kaynaginin spektral
dagilimini elimine etmek i¢in kalibrasyon o6l¢limleri yapildi
(13). Kalibrasyon yapilirken ilk olarak background sinyali
6lgiildd. Bu dlgiim 151k kaynagi kapaliyken ve prob numunenin
icindeyken alindi. Daha sonra, 15181 biitiin dalga boylarinda
%98 oraninda yansitan beyaz bir madde (spectralon, Lab-
sphere, Inc., North Sutton, N.H.) {izerinde geri yansiyan 15181n
spektrumu dlgiildii. Boylece lambanin spektral dagilimini
iceren spektrum kaydedildi. Kalibrasyon igleminden sonra
hazirlanan hiicre kiiltiirii numunelerinden, prob numune tiipiine
yaklagik 0,5mm derinlige daldirilarak ve siyah bir zemin
tizerinde yapildi. Her bir numuneden 8 kez dalga boyuna bagl
geri yansima spektrumlart 6l¢imii yapildt ve alinan dlgimler
kaydedildi Kalibre edilmis spektrum daha 6nceki ¢aligmalarda
belirtildigi gibi hesapland1 (13-15). Elde edilen veriler, Igor
Pro 8.04 teknik grafik ve veri analizi programu ile islendi. Geri
yansima spektrumlarmin, 450-750nm araliginda altinda kalan
alan 1000’e normalize edildi. Numuneler iki ayr1 sete ayrilarak
Olglim yapildi. Birinci sette hazirlanan ilk 10 numuneden
151k siddeti ile hiicre sayis1 arasindaki iligkiyi belirlemek i¢in
olciimler yapildi. ikinci sette hazirlanan alti numuneden 151k
siddeti ile hiicre sayisi arasinda belirlenen iligkiyi test etmek
icin Ol¢limler yapildi.

2.400 4 Hiicre Sayisi ><1(J5
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Sekil 2. Farkli hiicre sayilarinda &lgiilen dalga boyuna bagl geri
yansima spektrumlari
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Sekil 3. Polinomal fit parametresine K (450-700 nm) kars: hiicre
sayist grafigi
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Bulgular

Hiicreler flasktan kaldirilip santrifiij edildikten sonra, hiicre
sayim cihazi ile hemositometre ile sayildi. Son hacim 1
ml olacak sekilde 0-32,5x10° hiicre sayisi araliginda olan
ependorf tlipindeki toplam 10 numuneden spektroskopik
Ol¢timler alindi. Farkli hiicre sayilarindaki numuneler i¢in
dalga boyuna karsi 11k siddeti spektrumlart elde edildi.
Bu spektrumlar hiicre sayisina bagli olarak degismektedir
(Sekil 2). Spektrumlarda dalga boyu arttikc¢a 151k siddetinin
polinomal olarak azaldig1 goriilmektedir. Polinomal azalmanin
hiicre sayis1 azaldikca azaldig1, kontrol dl¢iimiinde degisimin
monotonik hale geldigi belirlendi. Dolayisiyla spektrumlarin
hiicre sayisina bagli bu degisimleri ile analiz yapildi.

Numunelerden elde edilen her bir spektrum, 450-700
nm araliginda, ii¢ parametreli polinom denklemine
(y=K, K x+K x?) fit edildi. Bu fit isleminden her bir hiicre
sayisina karst K (450-700 nm) degeri belirlendi. Polinomal
denkleme fit ile elde edilen K (450-700 nm) degerine karsi
hiicre sayisi/ml standart grafigi bulundu (Sekil 3). Sekil 3’de,
K (450-700 nm)-hiicre sayisi/ml grafigi goriilmektedir. Grafik
hiicre sayist ve K parametresi arasinda dogrusal bir iliski
oldugunu gostermektedir. Bu grafikten Pearson Korelasyon
Katsayist 0,99 bulundu. Boylece hiicre sayisit ve hiicre
sayisina bagli olarak degisen 151k siddetini gosteren K degeri
arasindaki iligki belirlendi. Belirlenen iliskinin dogrulugunu
test etmek icin daha sonra hazirlanan alt1 numuneden 6l¢iilen
spektrumlardan elde edilen K (450-700 nm) degerleri bu
iliskide yerine konularak hiicre sayilart hesaplandi (Tablo 1).
Numunelerin hiicre sayilari ile spektroskopik olarak bulunan
K (450-700 nm) degerinden hesaplanan hiicre sayilari
arasindaki fark karsilastirilarak bagil hata belirlendi.

Tablo 1'de numunelerin hiicre sayilari ve dalga boyuna
bagli geri yansima Ol¢iimleri ile hesaplanan hiicre sayilart
gosterilmektedir. Spektroskopik 6lgiimler ile hiicre sayisina
bagli olarak degisen 151k siddetini gosteren K degeri
kullanilarak hiicre sayilar1 %4,6+1,9 hata ile bulundu. Tablo
1 de, numunelerin hiicre sayist ve spektroskopik yontemle
hesaplanan hiicre sayisi arasinda istatistiksel olarak anlamli
bir fark olmadigi bulundu (Mann-Whitney U Testi p=0,94).

Tablo 1. Her bir numunenin hiicre sayisi, spektroskopik yontemle
hesaplanan hiicre sayis1 ve % hatast

Spektroskopik
Nu;l:ne Hiicre Sayisi/ml h?si:;)i:::n Bag(lgA’I-)Iata

hiicre sayisy/ml*

1 25,3x10° 24,8x10° %1.,9

2 20,8x10° 20,3x10° %2,4

3 15,7x10° 14,9x10° %35,1

4 10,5x10° 11,1x10° %5,7

5 8,4x10° 8,9x10° %35.,9

6 4,6x10° 4,3x10° %6,5

*Mann-Whitney U Testi p>0,5 hiicre sayilarina gore
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Tartisma

Hiicre kiiltirii molekiil, ilag veya hastaliklarin tiim
etkenlerden bagimsiz olarak arastirilabilmesi, ekonomik
ve pratik olmasi, ¢evre sartlarinin kontrol edilebilmesi
dolayisiyla oldukga avantajli bir deneysel modeldir (16-18).
Hiicrelerin kiltiir ortaminda canliliklarini siirdiirebilmelert,
cogalabilmeleri ve islevlerini devam ettirebilmeleri ortamin
kosullarina baghdir. Hiicre kiiltiiriinde uygulanan arastirma
protokollerinde hiicre sayimi, periyodik olarak tekrarlanan,
deneylerin standardizasyonu ve optimizasyonu i¢in en énemli
asamalardan biridir. Hiicrelerin ortamlarint degistirmeden,
onemli pH veya sicaklik degisimine neden olmadan, disaridan
bir kimyasal eklemeden, hizli ve dogru olarak yapilabilmesi
hiicre sayiminin en ideal yoludur.

Hiicre kiiltlirtinde hiicre sayisini belirlemek icin hemositometre
ve otomatik hiicre sayim cihazlar1 kullanilmaktadir. Her
iki yontemde de tripan mavisi gibi eksojen bir ajan ilavesi
gerekmektedir. Hemositometre ile yapilan dl¢limler
arastirmacilar i¢in olduk¢ca zaman alici olmaktadir. Bu
yontemde hiicre sayim iglemi manuel olarak yapildigindan
uzun siireli ¢aligmalarda, sayimin dogrulugu arastirmacinin
dikkatine bagli olmasi dolayisiyla, hata oran1 artabilmektedir
(19). Hemositometre ile yapilan hiicre sayiminda insan
kaynakli olusabilecek hatalari en aza indirmek amagli yardimet
algoritmalar gelistirilmeye calisilan calismalar yapilmaktadir
(20, 21). Bu calismalarda laboratuvarlarda yapilan hiicre
sayma islemi, kullanilan mevcut donanim degistirilmeden
bir bilgisayar yazilimi ile otomatik hale getirilmesine yonelik
cesitli algoritmalar dnerilmektedir.

Otomatik hiicre sayim cihazlari hiicre kiltiirii laboratuvarlari
icin tasarlanmistir. Tripan mavi boya ile kullanilan ve ticari
olarak temin edilebilen otomatik hiicre sayim cihazlari, hiicre
kiltirti ¢alismalarinda, hemositometrelerle iliskili subjektif
yorumlamayi ortadan kaldirmak i¢in kullanilmaktadir.
Coulter teknigi kullanan, empedans tabanli hiicre sayim
cihazlarida bulunmaktadir (22). Teknik elektrik alan
uygulanan mikro kanallardan (aparture) hiicreler gectiginde
bir direng (empedans) olusmasi prensibine dayanmaktadir.
Olusan empedans sinyali  Olgiilerek, matematiksel
kalibrasyon katsayilari ile hesaplamalar sonucunda hiicre
sayilar1 elde edilir. Bu cihazlarda elektronik algilama bolgesi
iceren mikro kanallardan olusan tek kullanimlik sensérler
kullanilir. Dolayisiyla ciddi bir sarf biitgesi gerektirmektedir.
Ayrica birden fazla sayida hiicrenin mikro kanallardan
gegmesi veya boyut olarak ¢ok kiiciik hiicrelerin sensorde
algilanmamasi gibi hata kaynaklar1 da igcermektedir. Hiicre
kiltiirti galigmalarinda is yiikiinii azaltmak ve hiicre sayimini
standartlagtirmak icin hizli sonu¢ verebilmektedir (23). Bu
cihazlarin yiiksek maliyetleri ve cihazlarda sayim icin, slayt
ve kimyasallardan olusan kitlere ihtiyag duyulmasinin ilave
maliyetleri 6nemli bir dezavantaj olmaktadir. Ayrica hiicre
sayim cihazlari kullanirken, test 6l¢iim araligi iginde kalmak
icin genellikle 6rnek diliisyonu gereklidir; ancak zaman ve
diliient ¢ozeltilerin hiicre kiiltiirii izerindeki etkisi tam olarak
anlasilamamistir. Hiicre sayiminda diliient ¢ozelti olarak
kullanilan fosfat tamponlu salinin, hiicre canlilig1 iizerindeki
olumsuz etkilerini gosteren galismalar bulunmaktadir (24).
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Caligmamizda farkli hiicre sayilarindaki numunelerden fiber
optik prob ile dalga boyuna kars1 151k siddeti spektrumlari elde
edildi (Sekil 2). Sekil 2 incelendiginde, dalga boyu arttik¢a
151k siddetinin polinomal olarak azaldigi goriilmektedir.
Spektrumlardaki bu polinomal iliskinin hiicre sayisina baglt
olarak da degismektedir. Polinomal azalmanin hiicre sayist
azaldik¢a azaldigi, kontrol dl¢iimiinde degisimin monotonik
hale geldigi belirlendi. Spektrumlardaki bu degisim hiicre
sayisina bagli olarak analiz edildi. Bu analiz sonucunda
belirlenen K (450-700 nm) parametresi ve hiicre sayisi
arasinda tam pozitif dogrusal bir iliski oldugu belirlendi
(Pearson Korelasyon katsay1s1:0,99). Sekil 3’de K (450-700
nm) parametresine karsi hiicre sayisini veren bir kalibrasyon
grafigi goriilmektedir. Boylece hiicre kiiltiirii numunelerinden
fiber optik probla dlgecegimiz spektrumlardan hesapladigimiz
K (450-700 nm) parametresi ile kalibrasyon grafiginden
numunenin hiicre sayisin1 bulabilecegimiz bir yontem
gelistirildi. Yontemin dogrulugunu test etmek igin farkl
hiicre sayilarinda hazirlanan altt numuneden fiber optik
prob ile spektrumlar 6lgiildii. Spektrumlardan elde edilen
K (450-700 nm) degerleri ile kalibrasyon grafiginden hiicre
sayilart bulundu (Tablo 1). Numunelerin hiicre sayim cihazi
ile belirlenen hiicre sayilari ile spektroskopik olarak bulunan
K (450-700 nm) degerinden hesaplanan hiicre sayilari
arasindaki fark karsilastirilarak bagil hata degerleri belirlendi.
Tablo 1’de gelistirdigimiz yontem ile numunelerin hiicre
sayilarmin %1,9-6,5 arasindaki hata oranlart ile bulunabildigi
ve istatistiksel olarak iki teknik arasinda anlamli bir fark
olmadig1 goriilmektedir.

Sonuc¢

Bu calismada fiber optik prob ile dalga boyuna bagl geri
yansima Olctimleri yapilarak hiicre kiiltirii kosullarma
minimum miidahale ederek hiicre sayisim1 ger¢ek zamanli
belirleyebilen yeni bir yontem gelistirildi. Bu yontem hiicre
sayisinin zamana bagli izlenmesine olanak veren invazif
olmayan, objektif, tekrarlanabilir ve tecriibe gerektirmeyen
bir teknik olarak gelistirilme potansiyeli vardir.

Bu c¢alisma Alanya Alaaddin Keykubat Universitesi
Bilimsel Arastirma Projeleri (ALKU-BAP) Koordinatorliigii
tarafindan 2019-04-01-MAPO1 numaralt proje kapsaminda
desteklenmisti. ALKU-BAP Koordinatorliigii'ne vermis
oldugu destek i¢in tesekkiir ederiz.
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Ozet

Amac: Covid-19’un Tiirkiye’deki ilk ii¢ haftasin1 ve bu
salginla miicadele kapsaminda alinan tedbirleri arastirmak ve
bunlarla ilgili bilgileri sunmaktir.

Materyal-Metot: Calisma kapsaminda konuyla ilgili resmi
yayinlar, duyurular ve agiklamalar ile basin-yayin araciligiyla
ilan edilen gelismeler takip edilmistir. Cumhurbagkanligi ve
diger devlet organlarinca yayimlanmis Kararlar ve Genelgeler
bulunmus, kronolojik metodolojiye uygun olarak inceleme ve
degerlendirmeleri yapilmistir.

Bulgular: Covid-19’un Cin’de Aralik 2019'da goriilmesiyle
birlikte, Tiirkiye'nin bu salginin memlekete yayilmamasi
icin aldig1 onlemler sonucu ilk vaka 11 Mart 2020 giinii
goriilmistir. 17 Mart 2020°de ise Covid-19 kaynakli
ilk can kaybi1 meydana gelmistir. Hastaligin Tirkiye’de
goriilmesiyle birlikte alinan tedbirler de artirilmistir. Bunlar
sinir gegislerinin kisitlanmasi, yiiz yiize egitim yerine uzaktan
egitime gegilmesi, spor miisabakalarinin Once seyircisiz
oynanmasi sonra tiimiiyle ertelenmesi, kamu gorevlilerinin
yurt disina g¢ikislarina  kisitlama  getirilmesi, uguslarin
durdurulmasi, toplu olarak bulunulabilecek tiim mekanlarin
kapatilmasi, pandemi sistemine gegilmesi, camilerde
cemaatle namaza ara verilmesi, risk grubundakilere evden
¢ikma yasagi getirilmesi, tecrit ve karantina uygulamalari,
ulasimda sinirlamaya gidilmesi, ekonomik énlemler ve diger
tedbirler olarak siralanabilirler.

Sonuc¢: Tim diinyayla birlikte Tiirkiye’yi de etkisi altina
alan Covid-19’a kars1 ilk asamada alinan tedbirlerin sosyal
mesafeyi koruma ve izolasyon oldugu anlagilmaktadir.
Hastaligin seyrine gore tedbirler kademeli olarak artirilmis ve
sikilagtirilmistir. Bununla birlikte ilk bastan itibaren {lizerinde
durulan konularin yani sirahijyen de hep 6n planda tutulmustur.
Bu sayede yayilimin azaltilmasi ve saglik kuruluslarina
olas1 yigilmanin oniine gegilmesi diisiiniilmiistiir. Onceki
tiim salginlardan ¢ok farkli olarak adeta hayatin durmasina
neden olan Covid-19’un {istesinden gelinmesi ile birlikte
bu miicadeleden Ogrenilen bilgiler ve yasanilan tecriibeler
gelecek yillar i¢in ¢ok 6nemli birikimler olacaktir.

Anahtar kelimeler: Covid-19, Tirkiye, Tedbirler, Salgin.

Abstract

Objective: To investigate Covid-19 pandemic's first three
weeks in Turkey and measures for struggle with this and to
provide information obtained.

Material-Method: In this study, official publications,
announcements and statements related to the subject and
the developments announced through press were followed.
Decisions and Circulars published by Presidency and other
state organs have been found and these were examined and
evaluated in accordance with chronological methodology.

Results: With detection of Covid-19 in China, Turkey has
taken necessary measures for no spread of disaese on their
own soil. Measures’s result first Covid-19 case was seen in
Turkey on 11 March 2020. On March 17, first death occurred
due to this disease. Turkey has increased its measures with
appearance of disease in its territory. These can be listed as
follows; restriction of border crossings, transition to distance
education instead of face to face model, firstly playing sports
competitions without audience and after that completely
postponing the games, limitting public officials' go abroad,
stopping flights, closing all places that can be together
collectively, switching to pandemic system, interrupting pray
with the congregation in mosques, prohibition of leaving the
home for the risk groups, isolation and quarantine practices,
restrictions on transportation, economic measures and other
measures.

Conclusions: Just as whole world, Turkey came under impact
of Covid-19 pandemic. It is understood that Turkey had taken
the measures social distance and isolation in the first stage. The
measures were gradually increased and tightened according to
course of disease. In addition to this, hygiene has always been
at the forefront besides issues that have been addressed from
very beginning. In this way, it is considered that to reduce
the spread of pandemic and prevent possible agglomeration
to health institutions. With overcoming of Covid-19, which
is very different from all previous pandemics and has caused
life to stop, the knowledge and experiences learned from this
struggle will be very important acquirements for next years.
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Covid-19 Tiirkiye’de

Giris

2019 yilinin son giiniinde Cin Halk Cumhuriyeti’nin Hubai
Eyaletinin Wuhan kentinde etiyolojisi bilinmeyen pnémoni
vakalar1 rapor edilmistir. Yeni yilla birlikte, 7 Ocak 2020’de
bu pndmonilerin daha 6nce insanda goriilmeyen yeni tip bir
coronavirus (koronaviriis) nedeniyle olustugu anlasilmistir. Bu
yeni etken 2003 yilindaki siddetli akut solunum sendromuna
yani severe acute respiratory syndrome (SARS) hastaligina
sebep olan viriise benzetilmistir. Bu nedenle SARS CoV2
olarak adlandirtlmistir. Yeni tip koronaviriis hastaligi da 2019-
nCoV veya bugiin daha yaygin kullanim sekliyle Covid-19
olarak tanimlanmistir (1).

Solunum enfeksiyonuna yol acan yeni tip koronaviriis,
ilk bilgiler dogrultusunda hastalarin hapsirmalartyla ve
Oksilirmeleriyle yayilmaktadir. Ortaliga sagilan damlaciklar
diger kisilerin agiz, burun ve gozlerinden girebilmektedir.
Ayrica damlaciklarin  yapistigi yiizeylere dokunduktan
sonra ellerin agiz, burun veya gozle temasiyla hastalik
bulasabilmektedir. Hastaligin kulugka siiresi 2 ila 14 giin
arasindadir. Ana semptomlar1 ates, oksiirik ve solunum
sikintisidir. Hastaligin seyri zatiirre, agir solunum yetmezligi,
bobrek yetmezligi ve o6lim seklinde ilerleyebilmektedir.
Ileri yastakilerde ve kronik rahatsizhig1i olanlarda tablo
agirlagabilmektedir (2). Tirkiye'de Saglik Bakanligi'min
koordinasyonu ile kurulan Bilim Kurulu Ocak ayindan itibaren
diizenli toplantilar yaparak alinacak tedbirleri belirlemis, tani
ve tedavi protokollerini tanimlamustir. {1k etapta en gegerli
tedbirlerin; hijyen, sosyal mesafeyi koruma ve izolasyon
olacagi ilan edilmistir.

Asi, etkili ilag ve baska tedavi yontemlerini bulma veya
gelistirme ¢abalari ise devam etmektedir.

Koronaviriislerin yani tagh virtislerin sonuncusu olan SARS
CoV2’nin sebep oldugu Covid-19 diinya genelinde hizli bir
yayilma gostermistir. Bu nedenle Diinya Saghk Orgiitii (DSO)
tarafindan pandemi ilan edilmistir. Tiirkiye’de ise ilk vaka 11
Mart 2020 tarihinde duyurulmustur (1, 2).

Covid-19 tibbi etkilerinin yani sira sosyal yasamdan
ekonomiye, tarimdan egitime kadar, kisacasi normal
giinliik yasantrya etkileri ve bunun tiim diinyaya yayilmasi
bakimindan belki de tip tarihinde en farkli hastalik ve
salgin olarak karsimiza ¢ikmaktadir. Oyle ki alinan tedbirler
neticesinde tiim diinyada oldugu gibi Tiirkiye’de de adeta
hayatin durmasina neden olmustur. Bu ¢alismanin amacit
Covid-19’un Tiirkiye’de goriildiigii 11 Mart 2020°den itibaren
3 Nisan 2020 tarihine kadar olan siirecte yasanan gelismeleri
ortaya koymak ve salgina kars1 aliman tedbirleri arastirmaktir.

Materyal-Metot
Calismakapsamindakonuylailgiliresmiyayinlar, duyurularve
aciklamalar ile basin-yayn araciligryla ilan edilen gelismeler
takip edilmistir. Tirkiye Cumhuriyeti Cumhurbaskanligi,
Saglik Bakanlig1 ve Icisleri Bakanligi basta olmak {izere idari
organlarca yayimlanmis Kararlar ve Genelgeler bulunmus,
inceleme ve degerlendirmeleri yapilmistir. 2019 yilinin Mart
ay1 ile Nisan’m ilk haftas1 arasinda tamamlanan bu ¢aligma
ile Covid-19 karsisinda Tiirkiye’nin ne gibi tedbirler aldigi
konusu ele alinmigtr.
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Bulgular

Covid-19’un Cin’de ortaya ¢ikmasiyla birlikte Tiirkiye nin
bu hastaligin memlekete bulagsmamast i¢in gesitli tedbirler
aldig1 bilinmektedir. Tiirkiye’deki ilk vakanin goriilmesiyle
ilave tedbirler alinmig ve bunlar zaman igerisinde daha da
sikilastirilmistir.  Tedbirlerde ve uygulamalarda kademeli
gecislere dikkat edilmistir. Ancak icap ettiginde radikal
tedbirler de aninda devreye sokulmustur. Tip tarihi
metodolojisine uygun bibliyografya olusturulmasi gayesiyle
calismada tedbirlerin incelenmesi ve degerlendirilmesi
kronolojik olarak verilmistir.

Birinci Hafta (11 Mart-18 Mart 2020)

11 Mart’ta Tirkiye’de ilk vakanin goriilmesini takiben
ilerleyen giinlerde birtakim tedbirler uygulamaya koyulmustur.
12 Mart’ta toplam vaka sayis1 2’ye yiikselmistir. Alinan kararla
ilkokul, ortaokul ve liseler i¢in normal programda 6 Nisan’da
baslamasi planlanan ara tatilin 6ne g¢ekildigi ve 16 Mart’tan
itibaren baglatilacagi duyurulmustur. Tatilden sonraki hafta
icin de uzaktan egitim karar1 alinmistir. Ayrica iiniversitelerde
iic hafta siireyle egitim ve Ogretime ara verilmistir. Spor
miisabakalarinin da Nisan ay1 sonuna kadar seyircisiz
oynanmasina karar verilmistir. Kamu gorevlilerinin yurtdisina
cikislari i¢in izin alma zorunlulugu getirilmistir (3, 4).

13 Mart’ta toplam vaka sayis1 5’e yiikselmistir. i1k vakalarin
tespit edilen birinci hasta ile ve birbirleriyle temash kisiler
oldugu aciklanmigtir. 13 Mart’ta alinan yeni tedbirlerle agik
ve kapali tiim cezaevlerindeki goriislerin iki hafta siireyle
ertelendigi duyurulmustur. Ayrica Almanya, Fransa, Ispanya,
Norveg, Danimarka, Belgika, Avusturya, Isve¢c ve Hollanda
olmak iizere 9 Avrupa iilkesi ile uguslar 17 Nisan tarihine
kadar durdurulmustur (5). Bu iilkeler DSO’niin 14 Mart tarihli
Durum Raporunda Avrupa bdlgesinde en ¢ok dogrulanmis
vaka sayisina sahip tilkeler arasinda gosterilmislerdir (6).
Saglik Bakani Dr. Fahrettin Koca, 14 Mart tarihinde tweeterdan
yaptig1 agiklama ile vaka sayisinin 6’ya ¢iktigini agiklamistir.
Ayrica son bir hafta i¢inde umreden donen bir vatandasin test
sonucunun pozitif ¢ikmasi nedeniyle 14 giinliik izolasyon
kuralinin 6nemine dikkat ¢ekmis, yurtdisindan ddnenlerin
ziyaretgi kabul etmemelerini istemis, yurda girerken yapilan
saglik kontroliiniin tek basmna riski ortadan kaldirmadigini
ifade etmistir.

15Mart’tavakasayisi 18’ eyiikselmistir (7). Butarihtenitibaren
umre ziyaretinden donen vatandaglar Ankara ve Konya’daki
devlet yurtlarina yerlestirilerek karantina altina almmuislardir
(8). Alinan tedbirler kapsaminda karantina uygulamasi sadece
umre ziyaretinden donenlere degil yurtdisindan donen herkes
icin uygulanmistir. Nitekim Genglik ve Spor Bakani Mehmet
Muharrem Kasapoglu'nun 23 Mart’ta Anadolu Ajansinda
(AA) yaymmlanan agiklamasinda; Kredi ve Yurtlar Kurumu
Genel Midiirliigine bagli 36 yurtta umre ziyaretinden
donenlerin yanisira Katar, Iran, Azerbaycan, Kolombi—ya,
Giircistan, Cezayir, Ozbekistan, Kazakistan, Tunus, Liibnan,
Kanada, Ukrayna, Liiksemburg, Yunanistan ve Portekiz ile
iilke belirtilmeden Avrupa’dan geldigi belirtilenler ve Kuzey
Kibris Tiirk Cumhuriyeti’nden (KKTC) gelenler ile asker
olmak {iizere toplam 11.269 kisinin karantina kurallarina
uygun bir sekilde misafir edildiklerini agiklamigtir.
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16 Mart’ta toplam vaka sayis1 47 olarak agiklanmistir (9).
Umuma agik istirahat ve eglence yerlerinin faaliyetleri gegici
olarak durdurulmustur. 16 Mart gece yarisindan (24:00)
itibaren faaliyetleri gecici olarak durdurulan yerlere tiyatro,
sinema, kafe gibi insanlarin toplu bulundugu ¢ok sayida alan
eklenmis ve salginla miicadeleye yonelik tedbirlerin kapsami1
genisletilmistir (10). Diyanet Isleri Baskan1 Prof. Dr. Ali
Erbas’in 16 Mart 2020 tarihli tweeti ile de Cuma namazi dahil
olmak tlizere cami ve mescitlerde cemaatle namaz kilmaya ara
verildigi agiklanmuistir.

17 Mart tarihine gelindiginde toplam vaka sayis1 98 olarak
bildirilmistir. ~ Ayrica bu tarihte Tiirkiye’de Covid-19
nedeniyle ilk can kayb1 kaydedilmistir (11).

18 Mart’ta toplam vaka sayist 191°e ¢ikarken, Covid-19
kaynakli ikinci can kaybi meydana gelmistir (12). Bu
tarihte “Koronaviriisle Miicadele Esgiidim Toplantis1”
gerceklestirilmis ve toplantida ekonomiye dair kararlar
almmustir (13).

ikinci Hafta (19 Mart-26 Mart 2020)

19 Mart 2020 tarihine gelindiginde Covid-19’un Tiirkiye’de
goriildiigii ikinci haftaya girilmis, toplam vaka sayisi
359’a yiikselmistir. Hayatin1 kaybedenlerin sayis1 ise 4’e
ulasmistir (14). Aymi tarihte futbol, voleybol, basketbol,
hentbol miisabakalarinin durduruldugu ve liglerin ertelendigi
aciklanmustir (15). Olgme, Secme, Yerlestirme Merkezi
(OSYM) tarafindan sinav takvimi giincellenerek Mart ayi
ile Eyliil ayinda yapmasi planlanan 9 sinav ileri tarihlere
ertelenmistir (16).

20 Mart’ta Saglik Bakanligi tarafindan yeterli uzman ve
icilincli seviye erigkin yogun bakim yatagi bulunan tim
hastanelerin pandemi hastanesi olarak kabul edildigini
bildiren bir genelge yayimlanmistir (17). Aym1 giin Saglik
Bakani1 Dr. Fahrettin Koca tweeterdan yaptig1 agiklamada
vaka sayisinin 670’¢ ulastigini agiklamistir.

21 Mart tarihinde berber ve kuaforlerin faaliyetleri
durdurulmustur. Gece yarisindan itibaren lokanta, pastane
gibi igyerlerinin yalnizca gel-al ve paket servis seklinde
hizmet verebilecegi agiklanmistir (18, 19). Ayrica 65 yas
ve lizeri ile kronik hastalig1 olan kisilerin 21 Mart itibariyle
ikametlerinden disar1 ¢gikmalar1 yasaklanmistir (20). Ayn1 giin
alinan yeni bir kararla ugus yasagi olan iilke sayis1 artirilarak
68’e cikartilmistir (21). Saglik Bakanmin tweetinde toplam
vaka sayisinin 947’ye, can kaybmin ise 21’e ulastigi
aciklanmusgtir.

22 Mart’ta toplam vaka sayis1 bir 6nceki giine gore 289 artigla
1.236 olarak duyurulmustur. Saglik Bakaninin tweetinde hepsi
yaslt 30 hastanin da kaybedildigi agiklanmistir. Ayrica Resmi
Gazetede yayimlanan bir genelgeyle kamu caligsanlarinin
hizmetleri aksatmayacak sekilde, esnek mesai saatleri ile
calisabilmesi miimkiin hale getirilmistir (22).

21 Mart’ta 65 yas ve izeri ile kronik hastalig1 olanlarin
ikametlerinden disartya c¢ikmalarmin  yasaklandigindan
bahsedilmisti. Bunun {izerine baz1 vatandaslar geng
yastakilerin bu hastaliktan etkilenmedikleri gibi yanlis bir
kanaate varmislardi. Bu durum karsisinda kaygilanan Saglik
Bakan1 Dr. Fahrettin Koca tweeterden yaptig1 agiklamasinda
bu sefer gengleri de uyararak onlarin salginin disinda
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olmadiklart ve hayatlarini yavaslatmalari, evde kalmalar1
konusunda bir uyarida bulunmus, toplam vaka sayisini da
1.529 olarak agiklamigtir. Bakan bir diger agiklamasinda
da Cin’den getirilen bir ilacin yogun bakim hastalarinda
kullanilmaya baslandigint duyurmustur (23).

24 Mart’ta toplam vaka sayis1 1.872’ye yiikselmistir.
Bakan Koca, tweetinde kayiplar verilse de Tiirkiye i¢in geg
olmadigini, tedbirle artigin oniinii kesilebilecegini sdylemisti.
Bu tarihte yayimlanan bir Genelgeyle alinan tedbirlere yenileri
eklenmistir. Marketlerin ¢alisma saatlerinde diizenlemeye
gidilmis, toplu tasima araglarinin yolcu tasima kapasitesinin
%50’si oraninda yolcu kabul edecegi agiklanmistir (24).

25 Mart tarihine gelindiginde toplam vaka sayis1 2.433'e
yiikselmistir (25). Aym giin Milli Egitim Bakanligi (MEB),
okullarn 30 Nisan’a kadar tatil olacagini ve uzaktan egitime
devam edilecegini duyurmustur (26).

26 Mart’ta toplam vaka sayist 3.629, Covid-19 nedenli
toplam Oliim sayist 75 olarak agiklanmistir (27). Yiiksek
Ogretim Kurumu (YOK), Bahar dénemi egitim ogretim
stirecinin sadece uzaktan egitim, acik Ogretim ve dijital
Ogretim imkanlar ile siirdiiriilecegini, yiiz yiize egitim
yapilmayacagini duyurmustur (28).

Uciincii Hafta (27 Mart-3 Nisan 2020)

27 Mart'ta yani Tirkiye’de ilk vakanin duyurulmasindan
sonraki {iglincii haftaya girilirken, toplam vaka sayist 5.698’e
yiikselmis, 92 kisi hastalik nedeniyle yasamini yitirmistir (29).
Bu tarihten itibaren sehirlerarast seyahatlere kisitlama
getirilmis ve Valilik iznine baglanmistir. Yurt dist uguslar
tamamen durdurulmustur. Toplu tagima araglarinda ise daha
onceki %50’lik doluluk oranina ilave olarak sosyal mesafeye
uygun seyrek oturma diizenine gegilmistir (30).

Saglik Bakani Dr. Fahrettin Koca tweeterdan yaptig1
aciklamayla 28 Mart’ta toplam vaka sayisimi 7.402 olarak
aciklamistir. Ayrica Tiirkiye'nin giinliik Covid-19 tablosunun
tweeterin yanisira covid19.saglik.gov.tr web adresinden de
aciklanacagini bildirmistir.

29 Mart’ta ise toplam vaka sayisiin 9.217'e ulastig
duyurulmustur (29).

30 Mart’ta Milli Dayanigma Kampanyasi i¢in Aile ve Sosyal
Hizmetler Bakanliginca yardim hesabi agildigt duyurulmustur.
Ulke genelinde kdy ve mahalle statiisiindeki 41 yerlesim
biriminin karantina altinda oldugu agiklanmistir (31).

Saglik Bakani Dr. Fahrettin Koca 31 Mart’ta tweeterdan
yaptig1 aciklama ile toplam vaka sayisim 13.531 olarak
aciklamigtir. Ayrica test merkezi sayisinin 75°e ulastigini,
pozitif vakalarin tespitinde artik daha hizli olundugunu ve
avantajli duruma gegildigini belirterek sosyal izolasyondan
taviz verilmemesini istemistir.

1 Nisan’da toplam vaka sayis1 15.679 olmustur. (29). Ayn1
giin yapilan agiklamada tiim illerde vaka goriildiigii ve 8.852
vaka ile Istanbul’un en fazla vaka gériilen il oldugu, 601
saglik personelinin de viriisten etkilendigi belirtilmistir (32).
2 Nisan’da toplam vaka sayis1 18.135’e yiikselmistir (29).
Dr. Fahrettin Koca tweetinde son 24 saat iginde hayatini
kaybeden hastalarin %82’sinin 60 yas iizeri kisiler oldugunu
agiklamistir.

3 Nisan’da saat 24.00 itibartyla yeni Onlemler alinmistir.



Covid-19 Tiirkiye’de

Biiyiiksehir Belediyesi olan 30 sehre ve Zonguldak’a, belirli
istisnalar haricinde arag giris-¢ikist yasaklanmistir. Daha 6nce
65 yas lizerine uygulanan sokaga ¢ikma kisitlamasinin 20
yas alt1 i¢in de uygulanacagi agiklanmistir. Pazar yerleri ve
marketler gibi alanlarda herkesin maske takmasi zorunlu hale
getirilmistir (33).

3 Nisan’da yapilan toplam test sayis1 141.716, toplam vaka
sayis1 20.921, toplam vefat sayis1 425, toplam iyilesen hasta
sayis1 484 olarak agiklanmistir (29).

Tartisma

Covid-19 tiim diinyay etkisi altina almasi ve iilkelerin saglk
sistemlerine olan baskisi nedeniyle hem o6nceki salgmlardan
hem de mensubu oldugu koronaviriisler ailesinin diger
iiyelerinden ¢ok farklidir. Insanligmn teknolojinin ulastigt
noktay1 daha nerelere yiikseltecegi tartisilirken ¢ok agresif bir
sekilde glindeme girmistir. En ileri teknolojilerden bahsedilirken
birdenbire koruyucu maske, eldiven, kiyafet ve diger ekipmanlar
diinyanin en aranilan iiriinleri olmuslardir.

Giinlimiizde Covid-19’dan sonra diinyanin nasil olacagi
konusulmaktadir. Yeni tip koronaviriisiin diinya genelinde bir
salgina doniismesinin ardindan ekonomik olarak en giicliistinden
en zayifina tiim iilkeler ¢esitli tedbirler almislardir. Bu nedenle
globallesme ve tek diinya gibi sdylemlerle girilen yeni yiizyilda
insanlik yeniden genis ¢apli izolasyonlarla tanigsmustir. Tiirkiye
hastalik heniiz iilkesine girmeden 6nce ocak ve subat aylarinda
cesitli tedbirler almistir. Resmi duyurulara ve basinda ¢ikan
haberlere gore bu tedbirler, Bilim Kurulu'nun olusturulmast,
Cin ve Uzakdogu iilkeleri basta olmak tizere yurt digindan gelen
yolcularin termal kameralar ile kontrol edilmesi, Cin uguslarinin
tamamen durdurulmasi, Iran simrmin kapatilmasi, Italya, Irak
ve Giiney Kore uguslarinin durdurulmasi olarak siralanabilirler.
Tiirkiye aldig1 tedbirlerle hastaligin girisini Avrupa iilkeleri ve
komsusu Iran'a gore daha geg tarih olan 11 Mart 2020’e kadar
erteleyebilmistir.

Hastaligin duyuldugu andan itibaren hijyen, sosyal mesafe
ve izolasyon gibi kelimeler hizla hayatin birer parcasi haline
gelmislerdir. Tiirkiye’de 11 Mart’ta 1 vaka ile baslayan siire¢
3 Nisan 2020°de yani {i¢ilincii haftanin sonunda 20.921 vakaya
ulagmistir. 17 Mart’ta tek can kaybi ile baslayan say1 ise 425°e
yiikselmistir. Tiirkiye’de durum boyleyken 3 Nisan’da diinya
genelinde vaka sayist 972.303, can kaybi sayisi ise 50.321
olmustur (34).

11 Mart’tan itibaren calismanin yapildig1 siire icerisinde
hastalikla ilgili bilgiler, alinan tedbirler ve uyulmas: istenen
onlemler gibi tiim hususlar hizli bir sekilde, genellikle twitter
iizerinden duyurulmustur. Bu nedenle resmi twitter duyurular
caliymada agirlikli olarak yer almisti. Burada Tiirkiye’nin
hastaliga ve sonuglarina yaklasiminin Saglik Bakanligmm her
giin diizenli yaptig1 ayrintili agiklamalar ile seffaf oldugunu
sOylemek yanlis olmayacaktir. Ancak vakalarmn yas, cinsiyet,
meslek gibi temel sosyodemografik 6zellikleri, tibbi dykiileri,
bolgesel dagilimlart gibi ozelliklerinin paylasiimasiyla bu
yonlerde yapilacak bilimsel calismalarin sayisinin artacagi
muhakkaktir. Ayrica yogun bakimda, serviste, ev izolasyonunda
veya karantinada takip ve/ veya tedavi edilen hastalarin
sayllarmm ve her kategori i¢in sekel kalan hastalarin sayisi,
tam sifa ile iyilesenlerin sayisi ve 6liim ile sonuglanan vakalarin
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sayilarmin paylasilmasi hastaligin prognozunu tahmin etmeye
yonelik ¢aligmalara biiyiik katki saglayacaktir.

Sonug¢

Saglik personelinin, tibbi donanim giiciiniin, saglik malzemesi
iretiminin, test analizlerinin, yatak kapasitesinin ve yogun
bakim imkanlarmm aslinda ne kadar 6nemli oldugunun bir
kez daha anlasildig1 bu zorlu siiregte, elde edilen bilgilerin ve
kazanilan deneyimlerin gelecek yillarda benzer durumlar igin
birer 6gretici olacagi kagmilmazdir. Pandemi ile miicadelede en
onde yer alan saglik calisanlar1 hastaliga yakalanmak pahasina
ustiin vazife anlayiglarmi ortaya koymuslardir. Bu ozverili
calisma toplumun her kesiminden biiyiik takdir gormiistiir.
Saglik Bakani Fahrettin Koca 19 Mart’ta Tiirkiye Biiyiik
Millet Meclisinde (TBMM) yaptigi konusma sonrasinda
milletvekillerini ve tiim vatandaslari saglik calisanlarini
alkislamaya davet etmistir (35). Bu ¢agriya uyan vatandaslar her
giin 21:00’de evlerinin balkonlarma ¢ikarak ve pencerelerinden
alkis tutarak saglik calisanlarina olan siikranlarini gostermeye
baslamiglardir. Tarihe not olarak diisiilebilecek bu davranis
saglik ¢alisanlarinin moral ve motivasyonlarinin artirilmasinda
son derece 6nemli bir rol oynamustir.
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Can Smaller Needle Size In Prostate Biopsy Reduce Complications
Without Affecting Sample Quality and Cancer Detection Rates?

Prostat Biyopsisinde igne Kahnhgim Kiiciiltmek, Ornek Kalitesini ve Kanser

Tespit Oranlarim Etkilemeden, Komplikasyonlar1 Azaltabilir Mi?

Ercan Bas!

ISuleyman Demirel University, Faculty of Medicine, Department of Urology, Isparta, Turkey.

Abstract

Objective: The aim of this study is to compare the 18G and
20G biopsy needle in transrectal ultrasound guided prostate
biopsy (TRUS-PBXx) for diagnosis of prostate cancer in terms
of sample quality, cancer detection rates, pain and other
complications.

Material-Method: 120 patients with PSA (prostate specific
antigen) levels of 2.5-10 ng/ml, prostate volumes of 30-80 cc
and 50-70 years of age were randomly divided into two groups
as those who underwent biopsy with 18G (Group 1) and 20G
(Group 2) needles. However, the arm of the study performed
with 20G needle biopsy was stopped due to the very low
cancer detection rate when the number of patients reached
32. All patients in Group 2 were performed re-biopsy with an
18G needle 3 months later. In all patients, complications and
cancer detection rates were evaluated in during and after the
procedure.

Results: The cancer detection rates in Group 2 were
significantly lower compared to Group 1. The VAS (Visual
Analog Scale) 2 score was lower in Group 2 (p=0.008),
but there was no statistically significant difference in other
VAS scores. In both groups, the rate of side effects and
complications related to biopsy were similar. All patients
in Group 2 were re-biopsied with an 18G needle. The rate
of cancer detection was significantly higher in patients who
underwent TRUS-PBx with 18G needle (p=0.0055).

Conclusions: We found that the rate of obtaining sufficient
sample for TRUS-PBx and detection of cancer was very
low in 20G compared to 18G needle. 20G needle had no
superiority to 18G needle in all complications, including pain.
We concluded that 20-gauge needle prostate biopsy was not
an accurate approach in our study.

Keywords: Biopsy, Histopathology, Prostate Cancer, Visual
Analog Pain Scale, Complications.

Introduction

Currently prostate biopsy is accepted as gold standard for
diagnosis of prostate cancer, risk classification and planning
of treatment. This procedure is performed annually more
than 2 million cases in Europe and the USA (1). While some

Ozet

Amac: Calismanin amaci; prostat kanseri tanisi igin yapilan
transrektal ultrason esliginde prostat biyopsisinde (TRUS-
PBx) standart olarak kullanilan 18G (gauge) biyopsi ignesi
ile 20G biyopsi ignesini alman Ornek kalitesi, kanser
tespit oranlari, agri ve diger komplikasyonlar ag¢isindan
karsilagtirmaktir.

Materyal-Metot: PSA (Prostat Spesifik Antijen) degerleri
2,5-10 ng/ml, prostat hacimleri 30-80 cc, yaslar1 50-70
arasinda olan 120 hasta, sayilar1 esit olacak gekilde rastgele
iki gruba ayrildi. Grup 1°1 18G, grup 2’yi 20G igne ile prostat
biyopsisi yapilanlar olusturmaktaydi. Fakat 20G igne biyopsisi
ile yapilan ¢aligmanin kolu, hasta sayist 32’ye ulastiginda
cok diisiik kanser tespit orant nedeniyle durduruldu. Grup
2'deki tiim hastalara 3 ay sonra 18G ignesi ile yeniden biyopsi
yapildi. Tiim hastalarda, iglemi sirasinda ve sonrasinda ki
komplikasyonlar ile kanser tespit oranlar1 degerlendirildi.

Bulgular: Grup 2’dekilerde kanser tespit oranlari grup 1’e
kiyasla anlamli derecede diisiiktii. VAS (Visual Analog Scale:
Gorsel Analog Skalast) 2 agr1 skoru Grup 2’de daha diisiiktii
(p=0,008) fakat diger VAS skorlarinda istatistiksel olarak
anlaml fark yoktu. Her iki grupta biyopsiye bagli yan etki
ve komplikasyon goriilme orani benzerdi. Grup 2’deki tiim
hastalara 18G igne ile tekrar biyopsi yapildi. Kanser tespit
orant 18G igne ile TRUS-PBx yapilanlarda istatistiksel olarak
anlamli derecede yiiksekti (p=0,0055).

Sonuc¢: TRUS-PBx i¢in yeterli numune elde etme ve kanser
saptama oraninit, 18G igneye kiyasla 20G ignede ¢ok diisiik
oldugu bulundu. Agrt dahil tiim komplikasyonlarda ise her
iki ignenin klinik olarak birbirlerine kars1 higbir tistiinligii
bulunamadi. Calismamiza gore 20G igne ile prostat biyopsisi
almanin dogru bir yaklagim olmadig1 sonucuna varildi.

Anahtar kelimeler: Biyopsi, Histopatoloji, Prostat Kanseri,
Gorsel Analog Agri Skalasi, Komplikasyonlar.

of the patients can easily tolerate this procedure, some had
severe pain and discomfort (2). Approximately 7-8 years
ago, European and American Urology Association guidelines
recommended 10-12 core systematic TRUS-PBx as the gold
standard for primary diagnosis at high PSA levels, including
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a targeted biopsy from suspected areas detected in the rectal
region by DRE (Digital Rectal Examination) or TRUS (3, 4).
With the introduction of multiparametric MRI in the diagnosis
of prostate cancer, the use of systematic biopsy alone is
gradually decreasing. NICE and EAU guidelines recommend
systematic biopsy in addition to MRI targeted biopsy for the
diagnosis of prostate cancer (5, 6).The technique of TRUS-
PBx has been become a gold standard in recent years and
18G needle has been frequently used for this procedure
(7). Studies have suggested that the use of a larger caliber
needle may improve histologic sampling and increase the
accuracy of prostate cancer diagnosis (8). In another study, it
was suggested that the use of a smaller calibrated needle can
reduce complication rates and pain scores without affecting
histological sampling (9). The effects of patient’s age, number
and localization of biopsy obtained, biopsy volume, and
prostate volume and patient position during the procedure
on pain severity during TRUS-PBx were evaluated in studies
(10).

The aim of this study is to compare 18-Gauge (18G) and
20-Gauge (20G) biopsy needles used in TRUS-PBx for the
diagnosis of prostate cancer in terms of sample quality, cancer
detection rates, pain and other complications. A prospective,
single-blind, and randomized controlled trial was performed
to compare the results of patients undergoing prostate biopsy
using 18G and/or 20G needles to detect prostate cancer.

Material and Methods

Our study was conducted in a university hospital in the
Mediterranean region of Turkey between October 2014
and October 2018. Study was planned as a randomized,
prospective and single blind study. Patients with high PSA
levels (>2.5 ng/ml), and patients with suspicious lesion
detected in DRE were included in the study. Many of our
patients were not examined with prostate MRI before biopsy.
However, patients who underwent MRI examination were
randomly performed 12 quadrant PBx as in other patients.
Ethics committee approval of the study was obtained from
University Faculty of Medicine with the decision dated
23.07.2014 and numbered 121. Informed consent forms were
obtained from all patients. All of the patients participating in
the study were told that the biopsy sample was inadequate,
the pathologist was not able to make a full diagnosis, and
in cases where the biopsy result was Atypical Small Acinar
Proliferation (ASAP) or High Grade Intraepithelial Neoplasia
(HGPIN) and a re-biopsy would be performed.

Study Population

A 585 patients underwent prostate biopsy by the same
surgeon between October 2014 and October 2018. Patients
with exclusion criteria (Table 1) were excluded from the
study. Initially, 120 patients with PSA values of 2.5-10 ng/ml,
prostate volumes of 30-80 cc, age 50-70 years were planned.
The patients were selected as closed envelope method. It was
divided into two groups, Group 1 (biopsied with 18G needle)
and Group 2 (biopsied with 20G needle), by the physician
(n:60 for both groups). The arm of the study conducted with
20G needle biopsy was stopped after the sampling of 32nd
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patient due to the poor quality of the cores (sample) of the
prostate biopsy, high ASAP rate and low cancer detection
rate. All patients in Group 2 were performed re-biopsy with an
18G needle 3 months later. Study design is shown in Figure 1.

Enrollment

Assessed for eligibility (n=585)

Excluded (n=465)
+ Not meeting inclusion criteria (n=427)
+ Declined to participate (n=38 )

Randomized (n=120)

Allocation

Group 2(Allocated to intervention with 20G

needle) (n=60)

+ Received allocated intervention (n=32 )

«+ Did not receive the allocated intervention
because of insufficient specimens were
obtained when performing a biopsy with a 20G

Group 1 (Allocated to intervention with 18G
needle) (n= 60)

+ Received allocated intervention (n=0)

+ Did not receive allocated intervention (give

reasons) (n=0)

Lost to follow-up (give reasons) (n=0)

Follow-Up ] l

All patients with 20G needles were re-
biopsied with an 18G needle. (n=32)
Discontinued intervention (give reasons) (n= 0)

Analysed (n=60)

Figure 1. Study design

Analysed (n=32)

Table 1. Criteria for exclusion of the patients

e Family history of prostate cancer

o Patients with a history of lower urinary tract infection

e Patients with a history of acute urinary retention

e Patients with any history of prostate surgery and biopsy
e Patients with Anal and rectal disease

e Patients with chronic pain (fibromyalgia, chronic pelvic pain
syndrome)

e Diabetic patients
o Patients with bleeding diathesis

e Patients with sensory neuropathy such as sensory neurological
deficit

o Oral and parenteral antiaggregant and anticoagulant users
e Chronic analgesic use

o Patients exposed to antimicrobial agents in the last 6 months

Biopsy Technique

All patients were given antibiotic prophylaxis with TMP-
SMX (sulfamethoxazole and trimethoprim) 400 mg twice
daily dose for the day before the procedure and continued for
5 days after the procedure and single dose ceftriaxone 1gr was
administered intravenously one hour before the procedure.
No rectal swab samples were taken before the biopsy.

Transrectal Ultrasonography was performed by using
General Electric, Logiq C2 brand ultrasound with a 7.5-
MHz frequency rectal probe. Prostate volume was calculated
by measuring the three dimensions of the prostate with the
formula X*Y*Z* 0.52. Biopsy was performed as standard
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with 12 core automatic biopsy guns. Of the biopsy needles,
the 18G needle had a diameter of 1.3 mm, a length of 25 cm
and a sampling groove of 1.9 cm, while a 20G biopsy needle
had a diameter of 1.1 mm, a length of 25 cm, and a sampling
groove of 1.9 cm. Each patient was instructed to perform
rectal enema before the biopsy. Before biopsy, the patient
was placed in the left lateral decubitus position abdomen at
a 90-degree angle to the lower extremity, and also positioned
femur at a 90-degree angle to the tibia. A DRE was performed
and the perianal skin and anorectal area of all patients were
disinfected with povidon iodine before the biopsy. Then,
cotton ball dipped in povidone iodine together with a gel of
15 ml lidocaine 2% was administered intrarectally and kept
for 20 minutes. For each biopsy core, the biopsy site from
which the sample was taken was specified, the prostate lobe
was numbered and identified. Biopsy specimens were sent to
pathologist in 10% buffered formalin filled containers.

The samples were evaluated by a single pathologist. Only one
urologist performed all prostate biopsy procedures to prevent
mismatch between the processors and to standardize the biopsy
technique. The VAS scores were used to measure the severity
of pain due to PBx. The VAS score is scored as 0 painless
(or no discomfort), while 10 is considered unbearable pain (or
unbearable discomfort). For analysis, verbal categories were
assigned numbers; the total pain score was evaluated 1-3 as
“no pain or mild pain”, 4-6 as “moderate pain” and any score
greater than 6 as “severe pain”. The VAS1 measurement was
obtained after the placement of the probe in the rectum, VAS2,
during the movement of the needle and biopsy, VAS3; fifteen
minutes after biopsy, VAS4; three hours after biopsy, VASS;
twenty-four hours after biopsy, and VAS6; measurements were
obtained three days after biopsy. Only one clinical nurse with
the previously designed questionnaire interviewed the patients
face-to-face and/or by telephone obtained information about
other complications such as pain, and blood in the semen, urine
or feces after biopsy. The clinical results of prostate biopsy
were evaluated as primary (biopsy core quality and prostate
cancer detection) and secondary (biopsy related complications,
and patient discomfort like pain). Besides histopathologic
examination, pathologist also examined the core quality of the
specimen as soon as sample arrived.

Presence of the number of cores without prostatic tissue

Bas

quality core). The cases diagnosed as HGPIN or ASAP were
reported. Biopsy procedure was repeated in patients with
HGPIN or ASAP diagnosis and cases with poor core quality.

Before the procedure, patients performed complete blood
counts and their bleeding times were evaluated. Complete
blood counts were planned only for patients with severe
bleeding after biopsy.

The severity of rectal bleeding of complications were classified
to standardize as below; Grade 0; little or no bleeding,
Grade 1; bleeding that can be treated by compression to the
rectal mucosa (no requirement of endoscopic intervention,
electrolyte infusion or hemostatic medication, Grade 2;
bleeding require endoscopic intervention or pharmacologic
support (11).

The infection was defined as fever that occurred within 48
hours after prostate biopsy and exceeded 38°C.

Statistical Analysis

SPSS (Statistical Package for Social Sciences Inc., Chicago,
IL, USA) 22.0 package program was used for statistical
analysis. Descriptive statistics were used for the analysis of
data, mean and standard deviation for continuous variables and
number and percentage were used for categorical data. Data
presented a non-parametric distribution and Mann Whitney
and Chi-Square tests were used for statistical analysis. P value
was accepted as <0.05 for statistical significance.

Results

Age, prostate volume and PSA values of the patients are
given in Table 2.

Cancer was diagnosed in 2 (6.25%) of the Group 2 patients
and 17 (28.3%) of the Groupl patients. In both PSA ranges
of 2.5-4 ng/ml and 4-10 ng/ml, insufficient biopsy specimen
and cancer detection rates were found very low in Group 2
and this was statistically significant (PSA: 2.5-4.0 ng/ml,
p=0.049 and PSA 4.0-10.0 ng/ml, p=0.0001, respectively)
(Table 3). According to re-biopsy results, there was no any
insufficient sample and cancer detection rate was found
statistically increased (p=0.005). Biopsy and re-biopsy results
were shown in Table 4.

Table 2. Patients’ baseline clinical characteristics

sample more than three or divided into more than three parts, 18GGN2“I—)610 2(%0“11 322) P value
the length of biopsy core smaller than 10 mm, the number n=60) (n
of core fragments more than three, the thin or short biopsy Age, years Mean (SD) 62 (%) 63 (6) 0.728
mat'erial to make the diagnosis difficult, and loss qf tissue ;[rostatggolume, ml, 48 (15) 50 (19) 0.625
during paraffin block procedures such as embedding and ean (SD)
sectioning were accepted as insufficient sample (i.e. poor PSA, ng/ml Mean (SD)  6.38(1.32) 6.85(1.93)  0.221
Table 3. Prostate cancer detection rates according to needle thickness in varying PSA ranges
PSA Needle Size lgsufﬁcwnt BPH Prostate Cancer ASAP P value
pecimen
18G (n=7) 0 5 (71.4%) 2 (28.6%)
2.5-4.00 ng/ml 0.049
20G (n=3) 2 (66.7%) 1 (33.3%) 0
18G (n=53) 0 34 (64.2%) 15 (28.3%) 4 (7.5%)
4.00-10.00 ng/ml <0.001
20G (n=29) 15 (51.7%) 4 (13.8%) 2 (6.9%) 8 (27.6%)

BPH: Benign Prostatic Hyperplasia, ASAP: Atypical Small Acinar Proliferation
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Table 4. Prostate cancer detection with 18G needle in group 20G
Group 20G

Group 20G ReBxwith 1SG) P value
Insufficient Specimen 17 (53.1%) 0 <0.0001
BPH 5 (15.6%) 16 (50%) 0.0037
Prostate Cancer 2 (6.3%) 11 (34.4%) 0.0055
ASAP 8 (25%) 5 (15.6%) 0.0163

ReBx: Rebiyopsy, BPH: Benign Prostatic Hyperplasia, ASAP: Atypical Small Acinar Proliferation

Table 5. VAS (Visual Analog Scale) scores during and after PBx

Group 18G Group 20G
(1=60) (n=32) P value
VAS, mean (SD)
VAS1 2.73 (1.339) 2.97 (1.470) 0.440
VAS2 3.68 (1.432) 2.87(1.238) 0.008
VAS3 2.10 (0.969) 1.97 (1.121) 0.560
VAS4 1.30 (0.696) 1.09 (1.027) 0.257
VASS 0.77 (0.722) 0.59 (0.837) 0.304
VAS6 0.00 0.00 >0.9

PBx: Prostate Biopsy, SD: Standard Deviation, VAS1: Measurement was obtained after the placement
of the probe in the rectum, VAS2: During the movement of the needle and biopsy, VAS3: Fifteen
minutes after biopsy, VAS4: Three hours after biopsy, VAS5: Twentyfour hour after biopsy, VAS6:
Measurements were obtained three days after biopsy.

The number of patients reporting hematospermia was 6
(10%) in Groupl and 2 (6.3%) in Group 2. In both groups,
none of the cases had severe hematuria, and hemoglobin and
hematocrit values were not decreased in Group 2. There was
no significant difference between the groups (p=0.251).

Grade | and 2 rectal bleeding or rectal bleeding disturbing the
patient was not observed in both groups. In both groups, there
was no infection and acute urinary retention due to prostate
biopsy. Visual pain score (VAS) was used to evaluate pain
during and after biopsy. The mean VAS2 (VAS during biopsy)
score was 3.68 in Group 2 and 2.87 in Group 1. There was no
significant difference in VAS scores between the groups at
all times except VAS2 (p=0.008). Although the values were
considered statistically significant, they were not clinically
significant because the mean VAS2 score in both groups was
below 4. VAS scores of both groups are shown in Table 5.

Biopsy procedure was repeated with 18G needle in all Group
2 patients. Sub-group analysis was performed in patients who
underwent re-biopsy with 18 G. The effects of 18 G and 20
G needle prostate biopsies on complications were compared
in Group 2 patients who underwent both needle size biopsies.
All complication rates were similar except for pain. Of all
VAS scores, only VAS2 score was found significantly low
compared with re-biopsy procedures. Pain score of the first
biopsy (20 G) was found as 2.87, whereas pain score of re-
biopsy (18G) was found as 3.81 (p=0.007). Although the
values were considered statistically significant, they were
not clinically significant (in both needle size mean VAS2
score<4). There was no statistically significant difference in
other VAS scores (P>0.05).
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Discussion

The procedure of TRUS-PBx is a safe procedure that is
generally well tolerated by patients used in the diagnosis
of prostate cancer. However, it may rarely cause mild
complications such as hematuria, hematospermia, pain, and
severe complications such as acute prostatitis and sepsis
requiring hospitalization (1).

In addition to the high diagnostic value of TRUS-PBx, false
negative results are also encountered and re-biopsy may be
necessary due to insufficient or poor quality of the tissue
sample and the presence of ASAP and multifocal high grade
PIN in the samples. In our study, the quality of tissue samples
was very low and the frequency of ASAP was higher in the
group that was biopsied with 20G needle. The diagnosis
of ASAP can be decreased by increasing the quality of the
samples (8).

Since 10-12 core tissue sampling has been standardized by
previous studies and authors have suggested that the number
of cores cannot be decreased but the amount of tissue may be
reduced by using a thinner needle such as 20G (12). However,
some studies reported that it may be possible to avoid
complications such as unnecessary injury by performing fewer
biopsies and sampling less tissue during biopsy procedures (8,
9).

Currently, despite the beginning use of MRI fusion
biopsy technique, TRUS-PBx procedure continues to be
used especially in clinics with insufficient technological
infrastructure. MRI-targeted prostate biopsy cannot be
performed yet because the technological infrastructure of
our clinic is insufficient. Moreover, even in the MRI fusion
biopsy, a random 12-core biopsy must be performed required
as standard in addition to the lesions defined in MRI (13).
Needles of 18G thickness are commonly used and 12 core
tissue samples are frequently obtained from peripheral zone
(12). However, MRI-targeted prostate biopsy cannot be
performed in our clinic due to technical impossibilities.

However, it has been shown that the targeted number of biopsy
cores can be reduced by using MR fusion biopsy which has
become popular in recent years. Baco et al. (14) have not
found any difference in cancer detection rates when they
compared 2 core biopsies with MR/TRUS guided biopsy and
12 core biopsies randomized. In this way, it has been shown
that complications can be reduced by reducing the number of
cores without decreasing cancer detection rates.

Cicione et al. (15) found that needle thickness did not alter
biopsy specimen quality and consistency between gleason
scores detected in prostate biopsies and gleason scores
obtained from radical prostatectomy specimens. Inal et al.
(16) reported that cancer detection rates of 16G and 18G
needles for PBx were similar, but sample quality was better
when using 16G needles. It has been also shown that in two
different studies, cancer detection rates and non-malignant
pathology rates do not increase in prostate biopsies taken
with a 16G thick needle (8, 17). Similarly, other studies have
concluded that more tissue can be obtained by using longer
or thicker biopsy needles, thus improving the quality of the
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samples and the detection rates of cancer (18-20). Wan et al. (9)
showed that there was no difference in cancer detection rates
between the 18G and 20G groups, and in addition, there was
no difference between Gleason scores in the prostatectomy
specimen. There was slightly difference in diameter [1.02mm
(18G) vs 0.81lmm (20G)] between 18G and 20 G biopsy
needles. However, in our study there were awful significant
difference in cancer detection rate between the needles.
Biopsy specimen quality was very poor and cancer detection
rate was significantly lower in 20G Group. The pathologist
was blinded in this study, who said that the tissue samples
taken in almost all biopsies taken with 20G needles were quite
thin, short and very fragmented. Therefore, all patients in the
20G Group underwent re-biopsy procedure.

The principal cause of pain in prostate biopsy is the entry of
the TRUS probe into the rectum and stimulation of the prostate
nerve by penetration of the rectal mucosa and prostate capsule
by the biopsy needle (21). In a study of comparing 18G and
20G needles in prostate biopsy, Wan et al. (9) found that
complications such as pain, hematuria and hematochezia were
less frequently observed in the 20G Group, but there was no
significant difference in terms of other complications. In other
studies, the effect of 16G and 18G needles on all hemorrhagic
complications and VAS scores in prostate biopsies was
compared, but no significant difference was found (8, 17).
In our study, there was no significant difference between
VAS scores except VAS2 score during biopsy. VAS2 scores
were significantly lower than the 20G Group. Although the
values were considered statistically significant, they were not
clinically significant because the mean VAS2 score in both
groups was below 4.

Postoperative infection related complications of TRUS-PBx
include asymptomatic bacteriuria, lower or upper urinary
tract infection, and sepsis (22). We have no complication
due to infection in both group patients of our study. Unlike
another study (9), reduction of biopsy needle size did not lead
to a decrease in any of the side effects and complications,
including pain.

The limitation of our study was that the biopsy surgeon could
not be blinded while the pathologist was blinded, and the
number of patients in this group remained low by having to
terminate the Group 2 (20G) arm of the study before reaching
the planned number of patients.

Conclusion

We observed that TRUS-PBx sample quality and Prostate
Cancer detection rate varied according to needle thickness
in our study. It was found that the quality of the specimen
deteriorated significantly and the detection rate of Prostate
Cancer was quite low when using thinner (20G) needles
instead of 18G needle with PBx as standard. Therefore, it
was concluded that thinning of needle thickness is not a good
option to reduce complication rates and side effects.
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Ozet

Yiiksek tibial osteotomi 6zellikle geng ve aktif hastalarin alt
ekstremite dizilim bozukluguyla birlikte seyreden medial
kompartman tutulumlu diz osteoartritinin tedavisinde kabul
edilen ve yaygin olarak kullanilan cerrahi bir yontemdir. Bu
yontem ile alt ekstremite mekanik ekseninin diizeltilmesi
ile dizin medial kompartmanma binen yiikiin ve buna
bagli olarak agrinin da azaltilmasi saglanir. Yiiksek tibial
osteotomide kullanilan cerrahi teknikler yillar icinde degisse
de temel prensipler hep ayni kalmistir. Bununla birlikte son
yillarda fiksasyon cihazlari ve tekniklerinin gelistirilmesi
ile daha erken yiik verme ve daha agresif rehabilitasyon
programlari denenmektedir. Cerrahide kullanilan fiksasyon
araglarinin gelismesi ile birlikte aktiviteye doniisiin daha
erken ve daha agresif izin verilmesi agisindan rehabilitasyon
ve egzersiz programlarinin giincellenmesini gerektirmektedir.
Bu derlemenin amaci gelisen cerrahi yontemlere uygun
olarak yiiksek tibial osteotomide en giincel fizyoterapi ve
rehabilitasyon uygulamalarina genel bir bakis agist sunmaktir.

Yiiksek tibial osteotomi ile birlikte uygulanan fizyoterapi
ve rehabilitasyon programi cerrahinin basarisi ve iyilesme
acisindan  oldukca Onemlidir. Rehabilitasyon  stireci
cerrahiden hemen sonra hastane ortaminda baglamali giinliik
yasam aktivitelerine bagimsiz ve agrisiz doniise kadar devam
etmelidir. Cerrahi teknige ve fiksasyon tipine bagli olarak
agirlik verme egitiminin osteotomi sonrasi iki ay iginde
hi¢ yiik vermeden kismi agirlik vermeye dogru ilerlemesi
onerilmektedir. Cerrahi sonrasi rehabilitasyon ve egzersiz
uygulamalarinda hedef giinliik yagam aktivitelerinde optimal
diizeyde fonksiyonel bagimsizligi kazandirmak ve yasam
kalitesini arttirmaktir. Ek olarak rehabilitasyon programinin
her fazi hastanin fonksiyonel degerlendirmelerini icermelidir.
Hastalara uygulanan fizyoterapi ve rehabilitasyon programi
her hastaya 6zgili olmali ve egzersiz uygulamalar: basamak
basamak ilerlemelidir. Ayrica hastanin 6zellikle ekstremite
iizerine aguhk verme ve fiziksel aktiviteye doniis
zamant agisindan uygun bir sekilde bilgilendirilmesi ve
yonlendirilmesi gerekmektedir.

Anahtar kelimeler: Osteotomi, Rehabilitasyon, Egzersiz,
Agirlik Verme.

Abstract

High tibial osteotomy is an accepted and widely used surgical
method in the treatment of knee osteoarthritis with medial
compartment involvement especially in young and active
patients with lower extremity malalignment. With this method,
the load on the medial compartment of the knee is reduced by
correcting the mechanical axis of the lower limbs, and therefore
the pain is reduced. Although the surgical techniques used in
high tibial osteotomy have changed over the years, the basic
principles have always remained the same. In addition, with
the development of fixation devices and techniques, earlier
loading and more aggressive rehabilitation programs have
been tried in recent years. By the advanced fixation tools used
in surgery, it requires updating of rehabilitation and exercise
programs in order to allow return to activity earlier and more
aggressively. The goal of this review is provide an overview
of current physiotherapy and rehabilitation program options
for high tibial osteotomy in accordance with the developing
surgical methods.

The physiotherapy and rehabilitation program implemented
with high tibial osteotomy is very important for the success
of the surgery and recovery. The rehabilitation process
should start immediately after surgery in the hospital room
and continues until the independent and painless return to the
activities in daily living. Depending on the surgical technique
and type of fixation, it is recommended that non-weight
bearing training should proceed to partial weight-bearing
training within two months after osteotomy. In post-surgical
rehabilitation and exercise applications, the goal is to provide
optimal functional independence in daily life activities and
increase the quality of life. In addition, each phase of the
rehabilitation program should include functional assessment
of the patient. The physiotherapy and rehabilitation program
applied to patients should be specific to each patient and
exercise practices should progress step by step. Besides,
the patient should be informed and directed appropriately
especially in terms of weighting on the limb and returning to
physical activity.

Keywords: Osteotomy, Rehabilitation, Exercise, Weight-
Bearing.
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Giris

Diz osteoartiti etiyolojisinde mekanik etkenlerin biyiik
rolii oldugu bilinmektedir. Bir¢ok hastada alt ckstremite
dizilim bozukluguna rastlanmasi ve bu bozuklugun da biiytik
oranda varus diziliminde olmasi, dejenerasyonun medial
kompartmandan baglama nedenini agiklamaktadir (1).
Patolojik mekanizmanin kikirdagin normal yiiklere verdigi
cevabin bozulmas: mi, yoksa kikirdaga asir1 yiik binmesi mi
oldugu tartismalidir. Ancak tartisilmayan nokta, baslamis
olan dejenerasyonun dizilim bozukluguna paralel olarak hizla
ilerlemesidir. Bu agidan diizeltici osteotomilerin 6zellikle orta
yaslt hastalarda 6nemi biiyiiktiir.

Yiiksek tibial osteotomi (YTO); medial artrozu olan 6zellikle
gen¢ ve aktif hastalarin tedavisinde ¢ok yaygin olarak
kullanilan cerrahi bir yontemdir. Amag siirekli yiiklenmeye
maruz kalan eklem bolgesinden gegen yiikiin aksinin
yoniini degistirerek stres dagilimmi yeniden diizenlemektir
(2). Cerrahi yontemlerde her ne kadar teknikler gelisse de
temel prensipler yillardir kullanilmaktadir (3). Gelistirilmis
fiksasyon cihazlar ile daha erken ve daha agresif bir sekilde
aktiviteye doniise izin verilmektedir. Bu durum ise hastanin
mevcut patolojisine, beklentilerine ve yeteneklerine gore
kisisellestirilmis yeni rehabilitasyon rehberlerine ihtiyac
duyulmasina neden olmustur (4).

Tablo 1. Yiiksek tibial osteotomi igin klinik endikasyonlar ve
kontrendikasyonlar

Endikasyonlar

1- Medial kompartman tutulumlu diz osteoartriti (klasik endikasyon)
2- Medial kompartman artrozu ile birlikte bag hasari ve
instabilitesi (6rnegin, 6n gapraz bag, arka capraz bag,
posterolateral kdse veya kombine bag hasarlart)

3- Varus agisal deformitesi

4- Medial kompartman artrozu ile birlikte medial meniskiis
hasar, artikiiler kikirdak defektleri veya osteokondrit dissekans
5- Varus veya valgus deformitesine uyan kompartimanda yiik
altinda ¢ekilen rontgen ile goriilen tek kompartman tutulumu

Kontrendikasyonlar

1- Tibianin laterale 1 cm den fazla sublukse olmasi

2- Medial kompartimanda 2-3mm den fazla tibial kemik kayb1
3- 15°den fazla fleksiyon kontraktiirii olmasi

4- Romatoid artrit ve inflamatuar kdkenli artritler

5- fleri derecede patellofemoral osteoartrit

6- Onceden gegirilmis cerrahiye ve travmaya bagh gelismis
instabilite

7- Ekstremitede ciddi dolasim bozukluklari

8- Relatif kontrendikasyon olarak 65 yas lizerindeki hastalarda
total veya unikondiler diz artroplastisi diisiintilebilir

Yaslt niifustaki artan uzun 6miir ve yiiksek aktivite seviyesi
nedeniyle total diz protezi uygulamasindan kaginmak
ve uygulama yasimi geciktirmek igin diizeltici osteotomi
teknikleri giderek cazip hale gelmektedir. YTO’da uygun
hasta se¢cimi ve dogru cerrahi teknik ve rehabilitasyon
uygulamalar1 uzun dénem basarilt sonuglari etkilemektedir.
Tablo 1°de belirtilen klinikler ile asamali veya kombine olarak
karsilasildigi zaman ¢ogunlukla YTO gereklidir. Genellikle bu
yaklagim 65 yasin altindaki hastalara veya yasli fakat cok aktif
hastalara uygulanir. Ayrica tibial osteotomi endikasyonlari
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son birka¢ yil i¢inde, mindr valgus deformiteleri ve sagital
diizlem instabilitelerini icerecek sekilde genislemistir (5).
Hasta secimi, basarili tedavi sonuglari elde edilmesinde
kilit bir faktordiir. Bir hastanin degerlendirilmesinde yasi,
meslegi, aktivite diizeyi ve diger medikal durumlari mutlaka
gdz Onilinde bulundurulmalidir. Hastanin 6zgegmisi 6zenle
incelenmelidir ve 6nceden dizini ve / veya alt ekstremitesini
iceren cerrahi girisimleri gozden gegirilmelidir. Kitlenme,
takilma veya diger mekanik semptomlarin varligi durumunda

ise osteotomiyi ger¢eklestirmeden Once artroskopik
degerlendirme gerekli olabilir (6).
Fiziksel muayene; hastanin alt ekstremite diziliminin

degerlendirilmesinin, yiriiyligiiniin, normal eklem hareketi
acikliginin, ligamant (bag) stabilitesinin, hassasiyet
noktalarinin ve etkilenen kompartmana uygulanan varus veya
valgus stresine bagli yanitinin degerlendirmesini i¢cermelidir.
Diz ekleminde herhangi bir ekstansiyon agis1 kaybimin olup
olmadigina o&zellikle dikkat edilmelidir. 10-15° fleksiyon
kontraktiiriiniin olmasi osteotomi i¢in kontrendikasyondur (4).

Diz grafileri preoperatif degerlendirme siirecinin en énemli
bilesenlerinden birisidir. Standart degerlendirmede; agirlik
verirken tam ekstansiyonda, bilateral antero-posterior,
45° fleksiyonda bilateral posterio-anterior ve kalca ve
ayak bilegini iceren tiim alt ekstremite dizilimini gosteren
filmleri icermelidir. Grafilerin incelenmesinde genel prensip,
postoperatif siiregte istenen agirlik tagima hattinin yerini
belirlemek ve bu dizilimi saglamak icin gereken acisal
diizeltmeyi hesaplamaktir. Gerekli diizeltmeler i¢in hem
koronal hem de sagital diizlemlerin dikkate alinmasina 6zen
gosterilmelidir (7).

Cerrahi  siirecin  sonrasinda enfeksiyon, kaynamama,
norovaskiiler hasar, cklem i¢i kirilma artrofibroz ve
anesteziden kaynaklanan komplikasyonlar dahil olmak tizere
ameliyatin olas1 komplikasyonlar1 ayrica ele alinmalidir.
Hastalarin nikotine maruz kalmasi kemik ve yara iyilesmesini
6nemli 6l¢iide geciktirilebilecegi icin ameliyattan dnce sigara
gibi aliskanliklarin tamamen birakilmasi 6nerilmektedir (8, 9).
Postoperatif rehabilitasyon siireci cerrahi prosediiriin genel
basarisinin ayrilmaz bir pargasidir. Hastalar cerrahinin
neden yapildigini daha da 6nemlisi rehabilitasyon siirecinin
gerekliligini iyi anlamalidir. Preoperatif konsiiltasyonlarin
bir parcasi olarak hasta, bir fizyoterapistle goriisiir ve bu
goriismede postoperatif donemde baston ve koltuk degnegi
gibi yardimci araglarin dogru kullanimi ve rehabilitasyon
programi hasta ile birlikte gdzden gegirilir (10, 11).

Cerrabhi Siirec¢

Yiiksek tibial osteotomi; dizin varus hizasini valgus yoniinde
degistirerek ve medial yiikiin daha az dejeneratif degisime
sahip lateral kompartmana gegirilmesi ile semptom ve agriy1
hafifleten bir tekniktir (4). Yiiksek tibial osteotomide en popiiler
teknik acik kama osteotomisi ve kapali kama osteotomisidir.
Her teknigin kendine 6zgii avantaj ve dezavantajlari vardir
ve hicbiri digerinden tstiin degildir (12-14). Tarihsel olarak,
kapali kama YTO daha once gelistirilmistir. Bununla
birlikte; giinlimiizde agik kama tibial osteotomi, ¢ok hassas
bir diizeltmeye izin verimesi ve fibular osteotomiye ihtiyac
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duyulmamasi sebebiyle daha popiilerdir. Boylece peroneal
sinir problemlerinden de dnemli 6l¢lide kaginilmis olur. Kiiglik
insizyonla yapildig1 i¢in kozmetik olarak daha az skar birakir
(15). Medial agik kama osteotomisinde proksimal tibiada ti¢
boyutlu diizeltme saglanabilir. Tespit i¢in kullanilan yontemler
yeterli stabilizasyona sahip oldugu i¢in erken ddnemde
diz hareket agikligini koruyacak egzersizlerin yapilmasina
olanak tanir. Osteotomi esnasinda mentese Ozelliginden
yararlanmak i¢in lateral korteks saglam birakilir. Kapali kama
osteotomisinde, proksimal tibiadan yapilan kemik rezeksiyonu
sonucu, proksimal tibia anatomisinde olusan basamaklanma
ve kemik kaybi, medial agik kama osteotomosinde olmaz.
Boylece gelecekte yapilmasi muhtemel total diz artroplastisi
de riske atilmamus olur (16).

Postoperatif Rehabilitasyon Protokolii

Postoperatif rehabilitasyon siireci cerrahiden hemen sonra
hastane ortaminda baglayarak aktivitelere tam ve agrisiz
doniise kadar devam eder. Yazarlar bu siirenin 6 aydan
daha uzun bir siire oldugunu bildirmistir (17, 18). Bununla
birlikte son yillarda fiksasyon cihazlar1 ve tekniklerinin
gelistirilmesi ile daha erken yiik verme ve daha agresif
rehabilitasyon programlari denenmektedir (19, 20). Ancak
erken yiik vermenin bazi ¢aligmalarda, YTO sonrasi mekanik
eksen sapmalarina neden oldugu da bildirilmektedir (21, 22).
Genel olarak YTO sonrasi postoperatif rehabilitasyon stireci
dort fazdan olusmaktadir. Faz I; akut hastanede baslayan ve
evde iyilesme evresi (0-2 hafta), Faz II; osteotomi bdlgesi
iyilesirken alt akut evre (2—6 hafta), Faz III; ilerleyici yiik
verme ve giliclendirme evresi (6-12 hafta), Faz IV; ise
aktivitelere tam doniis (3-9 ay) evresidir.

Faz I: Post-Operatif Baslangi¢c Donemi (0-2 Hafia)

Hastadan dren cikarilir ¢ikarilmaz rehabilitasyon siireci
baglamaktadir. Cerrahiden hemen sonra diz eklemi tam
ekstansiyonda kilitli atel ile sabitlenir. Diz ateli uyku sirasinda
da dahil olmak iizere her zaman giyilmelidir, ancak siirekli
pasif hareket (SPH) cihazinin kullanimi i¢in kilidi a¢ilir. SPH
kullaniminda ana amag diz hareketini korumak ve postoperatif
O0demin gelismesini azaltmaktir. Standart yaklasimlar
(kompresyon, elevasyon, soguk), agri kontrolii ve ayak bilegi
pompalama egzersizleri bu dénemdeki yaklagimlardandir
(23). Hastaneden taburculuktan sonra ise ¢gogu hasta, diizenli
olarak yapilan topuk kaydirma egzersizleri ile normal eklem
hareketlerini yeniden kazanabilir (Sekil 1).

Sekil 1. Sirt iistli yatarken topuk kaydirma egzersizleri
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Hastalarin ameliyat sonrasi ikinci haftanin sonuna kadar
90° diz fleksiyonunu ve tam diz ekstansiyonunu elde etmesi
saglanmalidir. Diz fleksiyonunu arttirmaya yonelik egzersizler
yapilmadan Once patella mobilizasyonu yapilmalidir.
Diz fleksiyonu ile birlikte patella troklear oluktan distale
dogru kaymaz ise diz fleksiyonunun kisith kalacagi akilda
tutulmalidir. Tkinci haftanin sonuna kadar en fazla 120° diz
fleksiyonu istenir. Rehabilitasyon programi tam ekstansiyonda
izometrik quadriseps femoris kontraksiyonlar1 ve diiz bacak
kaldirma egzersizleri ile stirdiiriiliir. Bu siirede diz eklemi tam
ekstansiyonda kilitlenir ve etkilenen ekstremite iizerine hig
agirlik verilmemesine dikkat edilerek iki koltuk degnegi ile
transfer egitimlerine baslanir (24, 25).

Faz II: Agirlik Vermeden Kuvvetlendirme Dénemi (2-6 Hafta)

Bu donemde hastalar agrimin ve Odemin yavas yavas
azalacagi konusunda bilgilendirilir. Hastalara, uzun siire
ayakta durmaktan veya yiiriimekten kagmmalar: tavsiye
edilir. Hastalarin osteotomi boélgesindeki agrisinda bir artig
olmast durumunda, fizyoterapi seanslarmin yogunlugu ve
ilerleme hizi azaltilir. Ayrica yorucu aktivitelerin ardindan
buz uygulamasi yapilabilir (26).

Altinct haftanin sonuna kadar ise diz ekleminde 120°
fleksiyon ve tam ckstansiyon saglanmis olmalidir. Eklem
hareket agikligini arttirmak igin pasif germe ve néromuskuler
inhibisyon tekniklerinden yararlanilabilir. YTO sonrasi diz
eklemi g¢evresi kaslart ozellikle quadriseps kasini agirlik
vermeden kuvvetlendirmek ic¢in oturmada ve sirtiistii
pozisyonda uygulanacak statik ve dinamik bircok egzersiz
bulunmaktadir. Yatakta sirt istii pozisyonda uzanirken diiz
bacak kaldirma egzersizi primer rektus femoris olmak iizere
quadriseps kas grubunun galistigi egzersizlerin basinda gelir.
Eksternal rotasyon veya izometrik kal¢a adduksiyonu ile
birlikte yapilan diiz bacak kaldirma egzersizlerinin de vastus
medialisi kuvvetlendirmede daha iyi oldugu gosterilmistir (27).
Gegmiste kisa arkli quadriseps egzersizlerinin kasin pargalarini
izole galistirdigi savunulsa da ortak inervasyonu sebebiyle
quadriseps kasmin pargalarini izole olarak kuvvetlendirmek
miimkiin degildir. Bu yiizden izole kas kuvvetlendirme
egitimlerinde biofeedback ve elektrik stimulayonlar
kullanilabilir. Diz stabilitesinin saglanmasinda hamstring ve
quadiseps ko-aktivasyonun saglanmasi 6nemlidir. Bununla
birlikte 6zellikle gastro-soleus ve hamstring kas grubunun
kisaliklar1 degerlendirilmeli, pasif ve aktif germe egzersizleri
programa mutlaka dahil edilmelidir (25).

Akut fazdan sonra ekstremite lizerine agirlik vermeden
dort yonlii bacak egzersizleri ile kalga c¢evresi kaslar
kuvvetlendirilir. Posteoperatif siirecte ilk iki haftada baglayan
izometrik quadriseps ve ekstansiyon aski egzersizlerine kisa
arkli quadriseps ve diz stablizasyon egzersizleri ile devam
edilir (Sekil 2). Bu siirecte osteotomi alanindaki iyilesme
stirecinden dolay1 ekstremite iizerine ilk alti hafta agirlik
verilmemelidir (28).

Faz III: [leri Kuvvetlendirme Dénemi (6-12 Hafta)
YTO sonrasinda diz ¢evresi kaslar1 kuvvetlendirme egitiminde

diz stabilitesinin de saglanmas1 gereklidir. Patellofemoral ve
ekstansoér mekanizmanin diizgiinliigiine dikkat edilmelidir.
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Sekil 2. Ekstansiyon aski egzersizleri, kisa arkli quadriceps ve stabilizasyon egzersizleri

ileri kuvvetlendirme dénemindeki rehabilitasyon programina
diz cevresi kaslarin eksentrik ve konsentrik kuvvetlendirme
egzersizleri de dahil edilmelidir. Ayakta ekstremite iizerine
yiik vererek kuvvetlendirme egzersizlerine onuncu haftaya
kadar baslanilmadig1 bilinmelidir (19).

Etkilenen ekstremiteye yiik vermeye gecis sirasinda dinamik
diz kontroliiniin ve kassal enduransin arttirtlmasinda diisiik
yogunluklu (¢ok tekrarli-diisiik direngli) kapali kinetik zincir
egzersizleri agik kinetik zincir egzersizlerden daha etkilidir.
Ancak cerrahi sonrasinda yiik verme kisitlamasindan dolay1
basit acik kinetik zincir egzersizlerinden sonra kapali kinetik
zincir egzersizlerine gegilir. Diz ekleminin stabilitesinin
saglanmasinda kapali kinetik kontrol daha 6nemli olmasina
ragmen giinliikk yasam aktiveleri sirasinda hem agik kinetik
zincir hem de kapali kinetik zincir hareketleri 6nem
tagimaktadir (24, 29).

Etkilenen ekstremiteiizerine yiik vermesiirecirehabilitasyonda
onemli ve siklikla en ¢ok tartigilan basamaklardan birisidir.
Hastalar genelde hizli ve aniden yiik vermek isteyen grup
veya agirlik aktarma konusunda oldukc¢a temkinli ve isteksiz
olan grup seklinde ikiye ayrilirlar. Fizyoterapist bu asamada
hastay1 yonlendirmede 6nemli bir rol {istlenir. Cerrahi teknige
ve fiksasyon tipine bagli olarak agirlik verme egitiminin
ameliyat sonrast iki ay i¢inde hig yiik vermeden kismi agirlik
vermeye dogru ilerlemesi onerilmektedir. Agirlik aktarmada
farklt rehabilitasyon protokollerinin nedeni fiksasyon
sisteminin mekanik stabilitesinden kaynaklanmaktadir.
Osteotomi stabilizasyonunda kilitli plaklarm kullanilmasimin
kemik grefti olmasa bile kilitlenmeyen plaklara kiyasla
daha dstiin sonuglari bulunmaktadir. Ayrica kilitli plaklar
ile yapilan osteotomiden sonra iki aydan kisa siirede tam
yiike ge¢ildigini bildiren ¢alismalar bulunmaktadir (22, 30).
Ameliyat sonrast erken donemde yiik verme siirecine iliskin
nitelikli karsilastirmali ¢alismalarin analizinde, etkilenen
ekstremiteye erken agirlik vermenin klinik ve radyolojik
sonuglart ile komplikasyon acisindan tehlikeli sonuglart
oldugu bildirilmemistir (31, 32). Ilging bir sekilde de, erken
yikk verme ile takip edilen hastalarda diisiik tromboflebit
insidans1 gosterilmistir. Bu durum erken yiik vermenin yiiksek
tibial osteotomiden sonraki postoperatif rehabilitasyona
iligkin olarak hem yararlt hem de tehlikesiz yonleri oldugunu
gosterebilir (19, 33). Ancak osteotomi ¢evresinde kemik
iyilesmesi saglanmadan ekstremite {izerine agirlik vermek
dizde mekanik eksen yer degistirme riskleri yarattigi igin
oldukca sakincalidir (34). Stabil olmayan osteotomilerde
hasta koltuk degnegi ile alt1 hafta agirlik vermeden takip edilir
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ve bu siire¢ ek olarak ortalama dort hafta uzatilabilir. Bir¢cok
hasta topallamadan ve ekstremite iizerine tam yiik vererek
normal yiiriime diizeyine bu donemde donebilir (17).

Alt ekstremiteye yiik verme ve transferlerin siirdiiriilmesinin
daha giivenli olmasiigin parelel barda agirlik aktarma, basamak
ve farkli yonlere adim alma, diizgiin olmayan zeminde
yiirlime egzersizleri gibi proprioseptif ve denge egzersizleri
mutlaka rehabilitasyon programina dahil edilmelidir. Yaklagik
sekiz haftadan sonra mini squat, parmak ucunda yiikselme
gibi postural kontrol bozulmadan her iki ekstremite iizerine
esit yiikk verecek sekilde egzersizlere devam ettirilir. Mini
squat egzersizlerinde postural kontroliin bozulmamasi ve
patellafemoral ekleme ¢ok fazla stres binmemesi ig¢in 60°ye
kadar diz fleksiyonuna izin verilir. Postural stabilitenin ve
kontroliin daha fazla arttirilmasi i¢in squat sirasinda duvar ile
sirt arasina ya da hastada artmig femoral anteversiyon yok ise
her iki dizin arasina top koyulabilir (35).

Faz IV: Aktiviteye Dénlis Dénemi (3-9 Ay)

Bu donemin en Onemli noktast hastalarin fonksiyonel
aktivitelere uyumunun saglanmasidir. Fonksiyonel aktivitelere
hazir olmak icin kassal endurans ve istemli hareketler
veya ani pertlirbasyonlar sirasinda dengenin saglanmasi en
onemli bilesenlerdendir. Leg pres, izokinetik dinometreler,
merdiven-basamak iiniteleri, denge tahtalar1 ve foam roller
gibi ¢esitli ekipmanlar kuvvetlendirme, kassal endurans ve
denge egzersizleri igin kullanilabilir. Ayrica hasta igin spora
dontis planlaniyor ise spora 6zgili egzersizlerin segilmesi de
onerilmektedir (35).

Bisiklet, yavas / orta tempolu yiiriiyiis gibi diigiik stresli
aktivitelere geri doniis yaklasik 3-4 ay siirmektedir. Kosu,
spor gibi daha yiiksek stresli aktivitelere doniis ise yaklasik
6 ay slirmektedir. Sadece osteotomi bdlgesi etrafindaki agri
icin degil, ayn1 zamanda bir eflizyonun mevcudiyeti agisindan
hastalarin aktivitelere doniisii dizlerinin izin verdigi 6l¢iide
ilerlemelidir. Hastalarin &zellikle, herhangi bir aktiviteden
yirmi dort saat sonra agrilart devam ederse dizleri {izerine
fazla yiik bindirmelerine izin verilmemelidir (36, 37).

Bireysel hedeflere veya
hastalar rehabilitasyonlarin1  biiyiilk  dlclide  bagimsiz
olarak tamamlayabilirler. Bununla birlikte basarilt bir
rehabilitasyonun anahtar noktalarindan biri de sorunlar1 erken
belirlemek ve ¢ozmektir. Hastalarda post-operatif ikinci hafta
degerlendirmelerinde hareket acikligi hedeflerine ulasilmazsa,
haftada 2 ila 3 seans gozetimli fizyoterapi seanslarina baslatilir
ve ilerleme Tablo 2'de belirtilen programa gore devam eder
(4). Son olarak rehabilitasyon programinin her fazi hastanin

patolojiye  bagli  olarak,
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Tablo 2. Yiiksek tibial osteomiden sonraki postoperatif rehabilitasyon protokolii

Eklem
Yiik Verme Breys Hareket Terapotik Egzersizler
Acikhig
. Koltuk degnekleri Otururken 0-90° *Topuk kaydirma egzersizleri,
Bal;;):;:g?g?le)l;)?lfzzfrni yardim ile harekete izin verilir 0-90° *izgmetrik egzersizler
(0-2 Hafta) aglrhk' Yermeden Ayakta iken tam (2 hafta) ' (ngdrlseps ve g}uteal kaslar) o
mobilizasyon ekstansyionda kilitlenir *Diz ekstansiyonu ile birlikte koprii egzersizleri
*Hamstring, Quadriseps, ve Gastro-soleus kas
Agarhik Vermeden Koltuk degqekleri Otururken 0-90° iruplarlpa germe egzersiz}eri
Kuvvetlendirme Dénemi - yardimi ile Ayakta iken tam 0-120° .. “and“rlsep s kuyvetlendrime .
lik vermeden yax! S *Dort yonlii diiz bacak kaldirma egzersizleri
(2-6 Hafta) agirhik v ekstansyionda kilitlenir - y . & .
mobilizasyon *Agirlik vermeden dirence karst dorsi fleksiyon-
plantar fleksiyon egzersizleri
*Mini squat egzersizleri
fleri Kuvvetlendirme Kismi agirlik Tam *Parmak ucunda k_alkma
Dénemi aktarmadan tam 6. haftadan sonra breys eklem. .*.Leg press, hams.trmg curl .
(6-12 Hafta) agurlik aktarmaya kullanimi birakilir hareketi *Bisiklet ergometresi egzersizleri
gecis aciklig1 *Propriosepsiyon egzersizleri; tek ayak iizerinde
durma (yumusgak zemin)
- Tam *Bisiklet ergometresi
Di;?lli(its“l;tﬁelf&fmi Tam yiik verme eklem. *Kosg programi .
(3-9 Ay) hareketi (diiz kosu, 8 sekilli kosu, sprint, drill)
aciklig1 *Spora 6zgli egitim

fonksiyonel degerlendirmelerini igermelidir. Hastalarin gorap
giyme, arabadan inme, merdiven ¢ikma vb. birgok gilinliik
yasam aktivitelerindeki yasadigt zorluklari, beklentileri
sorgulanmali ve gozlenmelidir. Problemlerin eklem hareketi
kisitliligi ve / veya kas kuvveti yetersizligi gibi problemlerden
kaynaklanip kaynaklanmadig1 belirlenmeli ve rehabilitasyon
programinda gerekli degisiklikler yapilmahdir (23, 38).

Sonu¢
Yiksek tibial osteotomi geng ve aktif hastalarda medial
kompartman tutulumlu diz osteoartrinin  tedavisinde

uzun yillardir tercih edilen cerrahi bir yontemdir. Alt
ekstremite mekanik ekseninin diizeltilmesi ile dizin medial
kompartmanina binen yiikiin ve buna bagli olarak agrinin da
azaltilmasimi saglanir. YTO cerrahisi ile birlikte uygulanan
fizyoterapi ve rehabilitasyon programi cerrahinin basarisi i¢in
olduk¢a dnemlidir. Mevcut literatiirde en ¢ok tartigilan konu
olan YTO sonrasi ekstremite iizerine agirlik vermeye baglama
zamani ile ilgili net bir fikir birligine varilamamistir. Bununla
birlikte YTO o6ncesi ve sonrasinda uygulanan rehabilitasyon
uygulamalart ile ilgili giincel yaklagimlar literatiirde oldukga
az yer almaktadir. YTO sonrast ilk hedef giinliik yasam
aktivitelerinde optimal diizeyde fonksiyonel bagimsizligi
kazandirmak ve yasam kalitesini arttirmak oldugu icin her
hastanin multidisipliner yaklasim icinde ve hastaya ozel
rehabilitasyon programi ile erken ve aktif fiziksel aktivite
yoniinden bilgilendirilmesi ve yonlendirilmesi gerekmektedir.
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v

Ozet

Skolyoz, frontal diizlemde omurganin konveks tarafa lateral
deviasyon, transverse diizlemde rotasyon (lateral deviasyonla
ayn1 yonlil), sagital diizlemde kifoz, lordoz, hiperlordozun
eslik ettigi gévdenin 3 boyutlu deformitesidir. Bu deformite,
biiytime sirasinda sirt agrisi, esneklik problemleri, yanlig durus
ve estetik problemlerin yani sira yasam kalitesini de etkileyen,
ilerleyen postural deformitelere yol agabilir. Konservatif
olmayantedavide genellikle omurga deformitelerini diizeltmek
icin ameliyat gerekir, ancak bu yontemler risksiz yontemler
degildir. Fizyoterapi gibi konservatif tedaviler, skolyoza
0zgli egzersizler, es zamanli korse ile veya korse olmaksizin,
50 dereceden az egrisi olan hastalar i¢in alternatif yontemler
olarak kullanilir. Biiylime sirasinda goriilen adolesan
idiyopatik skolyoz i¢in gozlem, skolyoza 6zgii fizyoterapi
egzersizleri ve korse kullanimi, 2011'de Uluslararasi Skolyoz
Ortopedik Tedavi ve Rehabilitasyon Dernegi (Society
on Scoliosis Orthopaedic and Rehabilitation Treatment-
SOSORT) tarafindan kabul edilen tedavi yaklasimlaridir. Bu
yaklagimlar, Cobb agisinin azalmasina, ilerlemenin Oniine
gecilmesine, kas dengesizliginin ve agrinin azaltilmasina
katk: saglamaktadir. Skolyoza 6zel fizyoterapi egzersizleri,
skolyoz odakli egitim, skolyoza 6zel fizyoterapi egzersizleri,
gozlem veya gozetim, psikolojik destek, korse kullanimi ve
cerrahi miidahaleyi de kapsayan genis bir skolyoz tedavi
modelinin parcasidir. Ayrica 3 boyutlu olarak kendi kendine
diizeltme ve diizeltilmis posturiin uzun siire stabilizasyonuna
yardimct olmaktadir. Skolyoza 6zel egzersizleri iceren yedi
ana skolyoz okulu bulunmaktadir. Bu okullarin egriligin
ilerlemesinin durdurulmasi, egriligin diizeltilmesi, gdévde
rotasyonun azaltilmasi, agrinin azaltilmasi, cerrahi tedavi
ihtiyacinin azaltilmasi, pulmoner ve kardiyak fonksiyonlarin
korunmasi ve yasam kalitesinin gelistirilmesi gibi birgok
hedefi bulunmaktadir. Calismanin amaci, skolyoza &zgii
egzersizler iceren bu yedi ana skolyoz okulunu detaylica
incelemek ve bunlarin korse teknikleri hakkinda bilgi
vermektir. Calismamizda bu okullarin tedavi yaklasimlarinin
birbirine iistiinliigl karsilagtirtlmamustir.

Anahtar kelimeler: Skolyoz, Egzersiz, Fizyoterapi, Korse.

Abstract

Scoliosis is the 3-dimensional deformity of the body, which
is accompanied by lateral deviation of the spine in the frontal
plane to the convex side, rotation in the transverse plane
(in the same direction as the lateral deviation), kyphosis,
lordosis or hyperlordosis in the sagittal plane. This deformity
can lead to progressive postural deformities that affect the
quality of life as well as back pain, flexibility problems,
wrong posture and aesthetic problems during growth. In
non-conservative treatment, surgery is usually required to
correct spinal deformities, but these methods are not risk-
free methods. Conservative treatments such as physiotherapy,
scoliosis-specific exercises are used as alternative methods
for patients with a curve less than 50 degrees, with or without
simultaneous braces. Observation for adolescent idiopathic
scoliosis, scoliosis-specific physiotherapy exercises and brace
use during growth are the treatment approaches adopted by
the International Society for Scoliosis Orthopedic Treatment
and Rehabilitation (Society on Scoliosis Orthopaedic and
Rehabilitation Treatment-SOSORT). These approaches
contribute to reducing the Cobb angle, preventing progression,
and reducing muscle imbalance and pain. Scoliosis-specific
physiotherapy exercises are part of a wide scoliosis treatment
model, including scoliosis-focused training, scoliosis-
specific physiotherapy exercises, observation or surveillance,
psychological support, brace use, and surgical intervention. In
addition, it helps in 3-dimensional self-correction and long-
term stabilization of the corrected posture. There are seven
major scoliosis schools, which include scoliosis-specific
exercises. These schools have many goals such as stopping
the progression of curvature, curving curvature, reducing
trunk rotation, reducing pain, reducing the need for surgical
treatment, maintaining pulmonary and cardiac functions and
improving quality of life. The aim of the study is to examine
these seven main scoliosis schools with scoliosis-specific
exercises in detail and to give information about their brace
techniques. In our study, the superiority of the treatment
approaches of these schools was not compared.

Keywords: Scoliosis, Exercise, Physiotherapy, Brace.
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Skolyoz odakl1 egzersizler

Giris

Adolesan idiyopatik skolyoz (AIS), omurganin ve gévdenin 3
boyutlu deformitesidir. Bu deformite biiyiime sirasinda estetik
ve ortopedik baska deformitelere de neden olur (1). Sirt agrisi,
esneklik problemleri, yanlis durus ve estetik problemlerin
yani sira yasam kalitesini de etkileyen, ilerleyen postural
deformitelere yol acabilir. Konservatif olmayan tedavide
genellikle omurga deformitelerini diizeltmek i¢in ameliyat
gerekir, ancak bu yontemler risksiz degildir. Fizyoterapi gibi
konservatif tedaviler, skolyoza &zel egzersizler, eszamanli
korse ile veya korse olmaksizin, 50°den az egrisi olan hastalar
icin alternatif olarak kullanilir (2, 3). Son yillarda, skolyoz
yonetiminde yer alan tiim paydaslar arasinda bir tiir degisim
cagrist olmustur. Skolyozlu gocuk sahibi olan pek ¢ok ebeveyn,
10° ila 25° arasindaki skolyoz egrilerini degerlendirirken
doktorlarm biiyliik bir ¢ogunlugunun kullandigr "bekle ve
gor" yaklasimu ile ilgili sikayetlerde bulunmustur ve ¢ézim
yollart aramaya baslamislardir. Biiylime sirasinda goriilen
idiyopatik skolyoz igin gdzlem, skolyoza 6zgii fizyoterapi
egzersizleri ve korse kullanimi, 2011'de Uluslararasi Skolyoz
Ortopedik Tedavi ve Rehabilitasyon Dernegi (Society
on Scoliosis Orthopaedic and Rehabilitation Treatment-
SOSORT) tarafindan kabul edilen tedavi yaklagimlaridir.
Bu yaklasimlarin standart oOzellikleri sunlardir: 1) Ug
boyutlu 6z diizeltim; 2) giinliikk yasam igerisinde egitimin
siirdiiriilmesi ve 3) diizeltilmis posturiin stabilize edilmesi.
Skolyoza 6zel fizyoterapi egzersizleri, skolyoz odakl egitim,
skolyoza 6zel fizyoterapi egzersizleri, gdzlem veya gozetim,
psikolojik destek, korse kullanimi ve cerrahi miidahaleyi
de kapsayan genis bir skolyoz tedavi modelinin pargasidir.
Model, hastalarin kendisine yoneliktir. Dogru tan1 ve hasta
degerlendirmesi bu modelde klinik deneyime, bilimsel
kanitlara ve hastanin tercihine gore, hasta odakli ve dogru bir
karar almak i¢in mutlaka gereklidir. Skolyoza 6zel fizyoterapi
modelinde, fizyoterapist, ortopedi doktoru, ortotist ve
psikolog dahil olmak iizere multidisipliner bir ekibin bir
pargasi olarak ¢alismasi onerilir. Fizyoterapi gibi konservatif
tedaviler, skolyoza 0zgii egzersizler, eszamanli korse ile
veya korse olmaksizin, 50°den az egrilik gdsteren hastalar
icin bir alternatif olarak kullanilir. Skolyoza 6zel egzersizleri
iceren yedi ana skolyoz okulu bulunmaktadir. Bu okullar,
gelistirildikleri kronolojik siraya gore incelendiginde sirasiyla
Fransa'dan Lyon yaklagimi, Almanya 'dan Schroth yaklagimi,
Italya'dan Skolyoz icin Bilimsel Egzersiz Yaklasimi (SEAS),
Ispanya 'dan Barselona Skolyoz Fizik Tedavi Okulu yaklasim1
(BSPTS), Polonya'dan Dobomed yaklasimi, Birlesik
Kralliktan Side Shift yaklasimi ve Polonya'dan Skolyozun
Fonksiyonel Bireysel Tedavisi (FITS) yaklasimlaridir.
Bu calisma, yedi ana skolyoz okulunu ve bunlarin korse
teknikleri ile bilimsel kanitlari da dahil olmak {izere
skolyoza 6zel fizyoterapi egzersizleri yaklagimlarini ayrimntilt
olarak incelemektedir. Bu okullarin tedavi yaklasimlarmin
birbirine istlinliigli karsilastirilmamistir.  Fizyoterapistler
kendi uygulamalart i¢in en uygun olan yontemi segebilirler
ve bu sekilde idiopatik skolyozlu hastalarmm konservatif
tedavilerinde gelisim saglayabilirler.
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Lyon Yaklasimi

Lyon yaklasimi, ortopedist Dr. Jean Claude de Mauroy
tarafindan Fransa’da kurulan en eski fizyoterapi okullarindan
bir tanesidir (4). Bu yaklasim egzersiz tedavisine ek olarak
al¢1 ve korse uygulamalart ile birlikte skolyoza yonelik tedavi
programindan olusmaktadir. Daha ¢ok korse tedavisi lizerine
yogunlasmasi Lyon yaklasimini diger tedavi yaklasimlarindan
ayirmaktadir (5, 6). Lyon yaklasimimin fizyoterapi tedavisi,
omurganin 3 boyutlu mobilizasyonu, iliolumbar agmin
mobilizasyonu ve hasta egitimi gibi hastanin giinliik yasam
aktivitelerini icermektedir. Lyon yaklasiminin, Cobb ag¢isinin
25°den az oldugu durumlarda etkili oldugu bilimsel kanitlarla
desteklenirken, Cobb agisinin 25°den fazla oldugu durumlarda
etkinligi ortez ve korse kullanimina bagl hale gelmektedir
(7). Korse olarak, Lyon prensiplerine uygun tasarlanmis
olan ARTbrace olarak adlandirilan asimetrik rijit torsiyon
korsesi kullanilmaktadir (5). ARTbrace, asimetrik, rijit ve
4mm polikarbondan iiretilen hafif bir korsedir. Korseyle,
3 boyutlu diizeltme ile viicutta "mayonez tipi" (spinal
ekstansiyondan kaginarak konkavitenin gerilmesi) etkisi
yaratilmak istenmektedir (8). Eger Cobb agis1 30°nin altinda
ise korse sadece geceleri kullanilabilir, fakat 30°den fazla ise
1-4 ay boyunca 24 saat korse kullanilmasini dnermektedir (9).
Korse tedavisinde hedef, korse ile motivasyonu desteklemek,
hasta egitimi, postural konularda farkindalik, hareket
araligini genisletmek, omurganin ndromuskiiler kontroli,
koordinasyon, govde stabilizasyonu, kas giicii, solunum
ve ergonomi dahil olmak iizere birgok alanda hastanin
gelismesini saglamaktir (7). Lyonla ilgili heniiz standartize
bir tedavi programi bulunmamaktadir (9).

Schroth Yontemi

Schroth yontemi 1920’de Katherina Schroth tarafindan
Almanya’nin  Dogu Bodlgesi'nde bulunan Meissen’de
gelistirilmistir.  Asklepios Katherina Schroth Omurga
Deformiteleri merkezinde halen faaliyet gosteren, yilda
yaklastk 3.000 skolyoz vakasinin tedavisi ile siirekli
giincellenmekte olan tedavi yaklasimlarindandir. Schroth
yaklasimi oncelikle adolesan idiyopatik skolyoz ve daha
ileri yaslarda goriilen idiyopatik skolyoz icin gelistirilirken,
erken baslangicl skolyoz ve yetiskinler icin modifiye edilmis
hareketlerle bir tedavi programi uygulamaktadir. Ayrica bu
yontem skolyoza ek olarak scheurmann kifozu ve lordoz gibi
sagital diizlemde meydana gelen omurga problemleri i¢cinde
kullanilmaktadir (1). Schroth yaklasimi, viicudu bloklara
bolerek adlandiran bir siniflandirma sistemi kullanmaktadir.
Bu bloklar normalde sakral ¢izgiye dik olarak hizalanirken,
etkilenen bolgelerde kayma yoniine gore bir dortgenden
yamuk sekline dontigiir. Biiyiik harfler viicut bloklari
kiiciik harfler ise sapma yoniinii belirlemektedir. Schroth
siniflandirma sistemi, omurgadaki sapma yontinii, rotasyonun
yoniinii belirlemede ve tedavi semasini olusturmada net bir
yonlendirme saglamaktadir (Sekil 1) (4).
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SERVIKAL BLOK

(Cervikal Blok) C

TORASIK BLOK

(Torasic blok) T

LUMBAL BLOK

(Lumbal blok) L

KALGA-PELViS BLOGU

(Hip-Pelvic blok) H

Vv

-

Sekil 1. Viicut bloklar:

Schroth egzersizlerinin temel hedefleri, statik ve dinamik
denge kontrolii saglayarak normal postural diizgiinliigiin
yeniden saglanmasina katkida bulunmak, egrinin ilerlemesini
durdurulmast ya da gerilemesine yardimci olmak, agriy1
azaltmak, dogru postur aligkanligi kazandirarak hastaliga
bagli cerrahi uygulamaya gidilmesinin azaltilmasina yardimeci
olmaktir (4). Schroth yaklasiminin temel bilesenleri, hastanin
aktif olarak yeniden postural diizglinliigiiniin saglanmasi,
kendi kendine germe ve bolgesel egzersizler uygulanip yanlis
durusun diizeltilerek postural farkindaligin gelistirilmesidir
(10). Schroth yaklagimi kendine o&zel diizeltici solunum
kullanir. Ayrica giiniimiizde Schroth yontemi skolyoz
icin en c¢ok calisilan ve yaygin olarak kullanilan egzersiz
yaklagimlar1 arasindadir. Rigo-Chenaeu prensiplerine uygun
korse tedavisini igeren tedavi modeline dayanir (11). Rigo-
Chéneau tipi korse, spinal torsiyona ve skolyozun {i¢ boyutta
diizeltilmesi prensibine gore tasarlanmistir. 3 boyutlu Rigo-
Chéneau tipi korse govde ve omurgayr en iyi hizanlanmis
pozisyona getirmek icin tasarlanmig bir ortezdir. 3D kuvvet
kombinasyonu ve diizeltici pedler yardimiyla viicudu orta hata
getirmeyi hedeflemektedir. Viicudun diizeltici reaksiyonu,
pedlerin seviyesine, sekline ve yoniine baghdir. Genellikle
elle negatif kalip ¢ikarildiktan sonra, CAD CAM yontemiyle
pozitif modelleme ¢ikartilarak olusturulur (11). Son zamanda
yapilan caligmalar, Rigo-Chéneau tipi korsenin, gecmiste
siklikla kullanilan Boston tipi Torako-lumbo-sakral ortez
(TLSO) korselere gore daha etkili oldugunu sdylemektedir
(12).
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Skolyoza Bilimsel Egzersiz Yaklasimi (Scientific Exercise
Approach To Scoliosis-SEAS)

SEAS yaklasimi 1960'larin baslarinda Antonio Negrini ve
Nevia Verzini tarafindan Vigevano'da (italya) gelistirilmistir
(13). “Herhangi bir dis yardim olmadan gergeklestirilen ve
fonksiyonel egzersizlere dahil edilen skolyoza ozgii, aktif
kendi kendini diizeltme teknigi” olarak tanimlanmistir
(4). SEAS yaklasimi hastanin deformite konusundaki
farkindaligini artirma, otomatik diizeltmenin vurgulanmasi,
denge reaksiyonlarinin oldugu egzersizlerin kullanimi
gibi baz1 temel oOzellikler nedeniyle Lyon yaklasimina
benzemektedir. Fakat son zamanda yapilan caligmalarda,
aktif li¢ boyutlu kendini diizeltme, omurgada otomatik
uzama, giinliik yasam aktiviteleri ile birlestirerek biligsel-
davranis¢1 yaklasima odaklanma, tedaviye uyumu artirmak
icin egzersiz uyaricilarinin degiskenligi ve hareketlerin
stk tekrarlanmasi nedeniyle Lyon'dan ayrilmistir. Lyon
ve Schroth yaklasimlarmin aksine kendine 6zgii bir korse
yaklagimi bulunmamaktadir. SEAS’da egzersizler diger
tedavi yaklagimlarinin aksine skolyozun tipine gore
siniflandirilmamistir. Bu durum da egzersizin hastalik tipine
gore degil, hastanin kendi kendini diizeltmesine gore verildigi
anlamma gelmektedir. Hastay1r dogru pozisyona gelmesi
icin egitmek, omurga diizgiinliiglinii saglamak, saglanan
diizgilinliigi korumak ve egzersizin yarattig1 zorluk seviyesi
dikkatle degerlendirilmelidir (4). SEAS yaklasiminda egzersiz
boyunca hasta diizelttigimiz pozisyonda kag saniye durmali, ne
kadar yiik olmali, hasta ne kadar egilmeli vb sorularin cevaplari
olusturulmali ve egzersizin zorlugu hastanin yetenegine bagl
olarak arttirilmalidir (9). Ayna, SEAS egzersizleri sirasinda
hastanin aktif olarak diizglinliigiinii korumaya yardimer tek
aragtir. Modern SEAS yaklagimi 1,5 saat siiren her {i¢ ayda
bir (yi1lda 4-5 seans) fizyoterapist tarafindan uygulanan tedavi
seansint uygun gormiistiir (12). Evde ise tedavi seanslari
her biri 40 dakika boyunca haftada en az iki kez yapilir (14,
15). Schroth yonteminin aksine, bu tedaviler genellikle evde
yapilmaktadir. Bunlara ek olarak, SEAS, hem klinisyenleri
(doktor, fizyoterapist, ortez uzmani) hem de aileyi kapsayan
bir ekip c¢alismasi yaklasimi kullanmaktadir (15). Adolesan
donemdeki skolyoz hastalarinda, 30° Cobb acisina kadar daha
hafif bir korse olan Sibilla korsesi, ergenlik donemindeki
siddetli skolyoz hastalarinda ise miimkiin olan en rijit korse
Sforzesco korsesi 6nerilmektedir (16).

Barselona Skolyoz Fizik Tedavi Okulu (Barcelona
Scoliosis Physical Therapy School-BSPTS)

BSPTS yaklagimi, 1968°de Ispanya’da, fizyoterapist olan
Elena Selva tarafindan gelistirilmistir. BSPTS, temelde
Schroth ilkelerine dayanan daha sonra kisisel tecriibelerle
gelistirilen bir tedavi yaklasimidir. BSPTS oncelikli olarak
adolosan idiyopatik skolyoz olmak iizere, bazi konjenital
skolyoz formlarini ve scheuermann kifozu gibi sagital diizlem
problemlerini tedavi etmek i¢in kullanilir (4). Bu tedavi
yaklasimi 6zel egitim, gozlem, psikolojik destek ve Schroth’a
benzer olarak Rigo-Chenaeu prensiplerine uygun korse
tedavisini igeren tedavi modeline dayanir (11). Siflandirma
icin Rigo’nun smiflandirma yontemini kullanmaktadir.
BSPTS’ nin amaci kisinin durugunu diizeltmek ve gelistirmek,
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omurgay1 stabilize etmek, egrinin ilerlemesini durdurmak,
hasta-hasta yakinlarini giincel durum ve tedavi hakkinda
egitmek, solunum fonksiyonlarim iyilestirmek, giinliik yasam
aktivitelerine katilimi arttirmak, genel benlik imajimi ve
saygisini arttirmak, agriy1 azaltmaktir (4).

DoboMed Yaklasim

Dobosiewicz yaklagimi veya DoboMed, 1979 yilinda
Polonyal1 fizyoterapist Prof. Dr. Krystyna Dobosiewicz
tarafindan  gelistirilmistir  (1979-2007). Bu  yaklasim
“biyodinamik acidan 3 boyutlu otomatik diizeltme
teknigi” olarak tanimlanmistir. Bu 06zel teknik aynalarla,
fotograflamalarla  ve  tedavi  egzersizlerinin  dogru
uygulanmasini tesvik etmek i¢in cekilen video kayitlarla
uygulanan bir yontemdir. DoboMed yaklasiminda ii¢ temel
amag vardir. Ilk amag, simetrik olarak konumlandirilmis
bir pelvis ve omuz kemeri yaratmaktir. Ikinci amag, torasik
omurgadaki kifotik ve lomber omurgadaki lordotik posture
odaklanmaktir. Uciincii ama¢ ise, diizeltilmis omurga
pozisyonunun stabilizasyonunu saglayarak, bunu hastanin
postural bir aliskanligr haline getirmektir (15). DoboMed
yontemi skolyoz i¢in kendine has bir siiflandirma yontemi
kullanir. Hastanin kisisellestirilmis egzersiz programi, primer
ve sekonder egrilerin sayisina ve bu egrilerin seviyelerine
gore belirlenir. Omurganin diizeltilmesi ve stabilizasyonuna
yardim etmek i¢in “’phase-lock’” solunum teknigini kullanir.
Bu solunum teknigi, nefes alirken hastanin konkav bolgesinde
giiclii lokal bir baski yaratilarak, nefes verirken de oldukca
hafif bir baski olusturarak gerceklestirilir (4). DoboMed,
tek basina, korse ile birlikte veya cerrahi diizeltmeden 6nce
kullanilabilir. Multidisipliner bir yaklasim ve aktif katilim
gerekmektedir. Bu nedenle bu egzersizleri anlamak ve
uygulamak konusunda ¢ocuklar sikint1 yasayabilir (3, 17).

Yana Kaydirma (Side Shift) Yaklasimi

Yana Kaydirma yaklasimi ilk olarak 1984 yilinda Dr. Min
Mehta tarafindan Londra’da gelistirilmistir. Baslangicta
cocuklardaki konjenital skolyoz egrilerini tedavi etmek
icin kullanmigtir. Daha sonra Londra’daki Royal National
ortopeti hastanesinde omurgada meydana gelen deformite
konusunda uzmanlasmis bir fizyoterapist olan Tony Betts
tarafindan idiyopatik skolyoz tedavisi i¢in, esnek egrilerin
yanal hareketlerle diizeltilebilecegi tizerine kurulmustur (4).
Mehta'ya gore, bu yontem, aktif diizeltmeyi icerir (18). Egrinin
konkav tarafina gore sik tekrarlarla laterale kaydirilmasiyla
omurgay1 orta hatta getirmeye ¢alisan bir tedavi yaklagimidir.
Programin birincil amac1 AIS olan bireylerde egrinin konkav
tarafina dogru viicudu yavas yavas kaydirarak omurgayi orta
hata getirip egriyi etkili bir sekilde azaltmaktir (3). Ozellikle
egzersizlerin ¢ocuklardaki temel amaci, ameliyat oncesi ve
sonrasi hastalarda orta hattaki postural sapmanin diizeltilmesi
iken, yetigkinlerde ise, omurganin normalden sapmasinin
neden oldugu mekanik agrilarin azaltilmasidir (19). Egri
tiplerinin siniflandirilmast ve egrinin alanmim belirlenmesi
icin King smiflandirmasimi kullanir (Sekil 2) (20, 21). Vital
kapasiteyi arttirmak, konkav tarafin genislemesi ve konveks
taraftaki kostalarin derotasyonu igin Schroth ve DoboMed
yontemlerine benzer solunum teknigi kullanir (4). Yana
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Kaydirma yaklasiminda, egzersizler bagimsiz olarak, hasta
tarafindan tek bagma yapilir. Ozellikle Cobb agis1 20°-32°
arasinda olan hastalar i¢in Yana Kaydirma ydnteminin
sadece ikincil bir tedavi yontemi olarak disiinilmesi
gerektigi Onerilmistir (3, 22). Bu yonteme 6zel bir korse
bulunmamaktadir (9).

‘ TiP1 ‘ ‘ TiP2 ‘ ‘ TIP3 H TiP4 H TiP5 ‘

Sekil 2. King siniflamasi

Skolyozun Fonksiyonel Bireysel Tedavisi (Functional
Individual Therapy Of Scoliosis-FITS)

FITS yo6ntemi 2004 yilinda Dr. Fzt. Marianna Bialet ve Uzm.
Fzt. Andrzej M’hango tarafindan ortaya atilmistir. FITS ¢esitli
tedavi yaklasimlarindan segilen egzersizlerin kullanilmast
ile yeni bir yontem gelistirilmesi esasina dayanmaktadir.
Bu yontemi bulan kisilerin kendi deneyimlerine dayanarak
gelistirilmistir. FITS, Cobb ac¢isindan bagimsiz olarak her
yastaki ¢cocukta kullanilabilen karmasik, asimetrik ve bireysel
bir tedavidir. Diger tedavi yontemlerinden farkli olarak bir
simiflandirma yéntemleri yoktur (23). Ug asamasi vardir.
Birinci asama skolyozlu ¢ocugun klasik degerlendirilmesidir.
Ikinci asama farkli teknikler kullanarak miyofasyal gevsetme
saglamaktir. Ugiincii asama ise fonksiyonel pozisyonlarda
yeni diizeltici pozisyonlar1 kullanarak ii¢ boyutlu diizeltme
saglamaktir (24). FITS tedavisi 1 ya da 2 haftalik olacak
sekilde, hastanede yatarak veya ayaktan tedaviye gelecek
sekilde uygulanir. Tedavinin bir fizyoterapist, bir ortopedist
ve bir psikolog ile birlikte uygulanmasi tavsiye edilir (9).

Sonug¢

SOSORT bayrag:1 altinda faaliyet gosteren yedi biiyiik
okul, AIS tedavisinde 6nemli roller distlenmektedir. Yedi
okulun her biri birbirini destekleyen bilimsel yaklasimlarla
egzersiz uygulamalarini tesvik edici niteliktedir. Okullarin
genel hedefleri, skolyozu her yoniiyle tedavi etmektir.
Fizyoterapistler kendi uygulamalari i¢cin en uygun olan
yontemi segebilirler ve bu sekilde idiopatik skolyozlu
hastalarin konservatif tedavilerinde gelisim saglayabilirler.
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v
Ozet

Pankreatik duktal adenokarsinoma (PDAC) mortalitesi
ve morbiditesi en fazla olan kanser tiirleri arasinda yer
almaktadir. PDAC’nin kotli prognozunun nedenleri arasinda
hiicre dongiisiinii  saglayan molekiiler mekanizmalarin
bozulmasi, hiicrelerin apoptozise ve kemoterapiye direng
gelistirmesi, hiicrelerin tiimdér mikrogevresiyle etkilesimi
sonucu yapisinin bozulmasi, hipoksi olusumu ve stromal
yapmin degisimi gosterilebilir. Ekstraselliiler matriksteki
proteinlerin yapim ve yikim hizindaki degisikliklerden
dolay1 olusan yogun fibrotik stroma sirasiyla invazyon,
migrasyon ve metastaz siirecini hizlandirir. ilk olarak kanser
hiicreleri tarafindan sitokin, peptid, mRNA ve protein
inhibitorleri iceren eksozomlar salgilanarak fibroblastlarin
ve kollajenlerin dogal yapisinin bozulmasi sonucu kanser
iligkili fibroblastlar ve diizensiz kollajen 6rgiisii olusur. Daha
sonra hyaluronan sentaz enzimlerinin aktivitesinin asiri
artmasina bagl olarak sentezlenen hyaluronan birikimi de
stromanin yogunlasmasinda etkilidir. Matriks morfolojisinin
bozulmasiyla gelisen immunsupresif tiimér mikrogevresinin
olusumu PDAC tedavisinde kullanilan immunoterapi ve

kemoterapi yontemlerinin basari oranint azaltmaktadir.
Ekstraselliller matriks yikimmi arttiran gemsitabin  ve
paklitaksel gibi kemoterap6tik  ajanlarm  etkinliginin

arttirilmasina dayali tedavi stratejileri gelistirilmelidir. Bu
kapsamda stromada biriken hyaluronanin pargalanmasi veya
sentezinin inhibisyonu, matriks metalloproteinaz inhibitdrleri
kullanilarak ~ migrasyonun  engellenmesi, = Hedgehod
reseptorlerine antagonist monoklonal antikor ve kiiglik
peptidlerin kullanimi ile fibrotik stromanin olusumunun
engellenmesi,  tiimoér  mikrogevresine  makrofajlarin
filtrasyonunu arttirmak i¢in CD40 agonistlerinin kullanimi
gibi terapotik yaklagimlarin gelistirilmesi i¢in faz ¢alismalari
6nem kazanarak devam etmektedir. Bu derlemede, pankreatik
tiimor mikrogevresinin anlasilmasi, ekstraselliiler matriks
degradasyonunu etkileyen molekiiller —mekanizmalarin
aciklanmast amacglanmis olup, ¢alismamizin bdylelikle
ekstraselliiler matriks hedefli yeni terapotik stratejilerin
gelistirilmesi  ile ilgili aragtirmalara 151k tutacagina
inanmaktayiz.

Anahtar kelimeler: PDAC, Ekstraselliiler Matriks, ECM,
Metastaz, Terapotik Yaklasim.

Abstract

Pancreatic ductal adenocarcinoma (PDAC) is one of the
cancers with the highest mortality and morbidity. The causes
of poor prognosis of PDAC underline the dysregulation of
the molecular mechanisms including cell cycle, resistance of
apoptosis and chemotherapy, deterioration of cell structure
as a result of interaction with the tumor microenvironment,
hypoxia formation and change of the stromal structure.
Due to the impairment of balance between production and
degradation of extracellular matrix proteins, the fibrotic
stroma is concentrated and accelerated the invasion, migration
and metastasis mechanisms. Once cancer cells are secreted
exosomes containing cytokines, peptides, mnRNA and protein
inhibitors, cancer associated fibroblasts and irregular collagen
weave are formed as a result of the disruption of the natural
structure of fibroblasts and collagen. Followed by this, the
increase in hyaluronan synthase enzyme activity and also
accumulation of hyaluronan in extracellular matrix cause
to enhance the concentration of stroma. The generation of
immunosuppressive tumor microenvironment resulting in
impairment of matrix morphology lead to decrease to treat
PDAC patients having immunotherapy and chemotherapy.
Therefore, the novel therapeutic approaches targeted
extracellular matrix degradation are needed to develop to
increase the efficiency of chemotherapeutic drugs gemcitabine
and paclitaxel. For this purpose, phase studies are ongoing
to develop therapeutic approaches targeted the prevention
of migration using matrix metalloproteinase inhibitors, the
blocking of fibrotic stroma mediated antagonistic monoclonal
antibodies and small peptides to Hedgehog receptors, the
usage of CD40 agonists to increase macrophage filtration into
the tumor microenvironment. In this review, it was aimed to
understand pancreatic tumor microenvironment and explain
the molecular mechanisms affecting extracellular matrix
degradation. Given the reports in literature, our review will
help to light on future investigations related to extracellular
matrix degradation targeted novel therapeutic strategies.

Keywords: PDAC, Extracellular Matrix, ECM, Metastasis,
Therapeutic Approach.
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PDAC’da ECM degradasyon hedefli tedavi

Giris

Pankreas kanseri, su anda geligmis tilkeler icerisinde kansere
bagl 6liimler arasinda dordiincii sirada yer almakta olup bu
stranin 2030'a kadar ikinci siraya yiikselmesi dngoriilmektedir
(1). Sigara kullanimi, tip 2 diyabet, kronik pankreatitis,
kalitsal polipozis olmayan kolon kanseri, ataksi telanjiektazi
ve von Hippel-Lindau sendromu, pankreas kanseri i¢in risk
faktorleri olarak kabul edilir (2). Spesifik semptomlarin ve
belirteglerin eksikligi, anatomik lokalizasyon zorlugu ve erken
erken tani i¢in tarama yontemlerinin yetersizligi nedenleriyle
pankreas kanserinin tanis1 ancak ge¢ evrede konulmaktadir
(3). Lenf nodlarina ve uzak organlara metastaz potansiyelinin
yiiksek olmasi nedeniyle progresyonu oldukg¢a agresif olan
pankreas kanseri i¢in, standart olarak uygulanan kemoterapi,
radyoterapi ve cerrahi gibi yaygin tedaviler yeterli olamayip
yiiksek sag kalim yeterince saglanamamaktadir (4). Son
yillarda molekiiler hedefli etkili yeni tedavi yaklasimlar
melanoma, akciger ve kolorektal kanserlerde gozlense de
benzer basari pankreas kanserinde ger¢ceklesmemistir (5).

Pankreas kanserinde 10 tip major neoplazm vardir. Pankreas
duktal adenokarsinomu (PDAC) tiim pankreatik kanserlerin
yaklasik %85'ini olusturur ve duktal epitel hiicrelerinden
kdken alir (6). Ayrica PDAC, kanserler arasinda en yiiksek
perindral invazyon insidansina sahiptir. Bunun nedeninin,
pankreasin anatomik olarak noral pleksuslara yakin olmasi
ve kanser hiicrelerinden salgilanan nérotrofik faktorlerin
néron biiylimesini perinéryuma yonlendirmesi oldugu
diistiniilmektedir. Perindral invazyon, agr1 ve kotii prognozun
isaretidir (7). Arastirmalar, pankreas kanserinin timor
baskilayici genlerin inaktivasyonunu ve onkogenlerin
aktivasyonunu iceren bir genetik mutasyon hastaligi olarak
kabul edilebilecegini gosterir (8). Pankreas kanserinde; p53,
LKBI ve pl6 gibi tiimor supresorlerin kaybi, K-Ras, Src,
CDKN2A gibi onkogenlerin asir1 ekspresyonu ve ayrica
EGFR, TGF-p gibi proliferatif sinyal yolaklarinin aktivasyonu
gibi bazi molekiiler mekanizmalarda bozulma gdzlenir (9).

Metastaz, PDAC vakalarinda primer Olim nedenlerinin
basinda gelir. Metastatik lezyonlar organlarin islevini bozar,
ornegin; pankreas metastazi karacigeri kolonize ettigi
zaman hepatik yetmezlige yol acar (10). invaziv hiicrelerin
metastaz yapmak icin biiyiik dl¢tide tip IV kollajen iceren
bazal membran gibi doku engellerini agmalar1 gerekir. Bu
doku engellerinin yeniden sekillenmesi, timor hiicrelerini
cevreleyen kollajen matriksini bozma ve daha sonra goc
etme yetenegine baglidir (11). Ekstraselliiler matriks (ECM)
proteinlerinin degredasyonu sonucu hiicre-hiicre baglantisinin
ve iletisiminin zayiflamastyla invazyon ve migrasyon
gerceklesir (12). Bu olay, epitel hiicre fenotip belirteglerinin
(B-Katenin, ZO-1, E-Kaderin, Okludin, Klaudin) azalmasi
ve mezenkimal hiicre belirteglerinin (vimentin, ZEB-1,
Twist, Slug, Snail) ekspresyonunun artmasiyla iliskilidir
(13, 14). Metastatik kanserlerde matriks metalloproteinazlar
(MMP) ve uPAR / uPA ekspresyonlarinin artmasina bagli
olarak ECM degredasyonu kolaylasarak metastaz stireci
hizlanir (14). Metastaz, TGF-f ve Wnt / B-Katenin sinyal
yolaklar1 ile uyarilabilen epitelyal mezenkimal gecis (EMT)
mekanizmasint da iceren cok komplike ve asamali bir
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biyolojik siirectir (13). Hiicresel fenotipi etkileyen bu siirecler
klinik progresyon ile yakindan iliskilidir (14).

ECM, vyapisal olarak glikozaminoglikanlar (GAG) ve
proteinden olusan proteoglikanlart igeren kompleks bir ag
yapisindadir (15). ECM ayrica, doku fonksiyonu ve mekanik
biitiinliik i¢in yapisal bir temel saglar, biiyiime faktorlerinin ve
sitokinlerin varligini diizenler, mikrogevrenin hidrasyonunu ve
pH'sit korur (16). ECM bilesenleri hiicre sinyal reseptorleri
ile dogrudan iliskide oldugu i¢in invazyon, migrasyon,
proliferasyon, anjiyogenez gibi dinamik siireglerde hiicresel
olaylar etkiler. Kanser hiicrelerinde bulunan proteoglikanlar
ve glikoproteinler, siklikla yapisal ve kantitatif degisikliklerle
sonuglanan anormal glikozilasyonlara maruz kalirlar (17).
Onemli bir timér supresér olan kaderinler, glikoprotein
yapisinda olup kanserde ortaya ¢ikan anormal glikozilasyon
sonucunda hiicre-hiicre baglanmalarinin  saglanmasinda
homofilik kaderin etkilesimlerinde kayip meydana gelir (6).

Integrinler, o ve P alt birimlerinden olusan heterodimer
yapida transmembran glikoproteinlerdir ve bu alt birimlerin
kombinasyonu ¢esitli ligandlara  ozgiilliigi  belirler.
Kollajenler, PDAC hiicrelerinin yiizeyindeki integrin
reseptorleri i¢in sinyal molekiilleri veya ligandlar olarak islev
gormektedirler (18). ECM’de en fazla bulunan protein olan
kollajenlerin, su ana kadar 28 farkli tiirli tanimlanmustir. Bazal
membranda kollajen IV, nidojen ve laminin bulunurken fibril
olusturan kollajen I, III ve V ise interstisyel boslukta yer alir
(19).

PDAC Tiimér Mikrocevresi

PDAC mikrogevresi yogun fibrotik stroma ile karakterizedir.
Bu yogun fibrotik stroma pankreatik timor kiitlesinin
yaklasik %90’1n1 olusturmakla beraber icerisinde stromal
hiicreleri ve ECM’yi bulundurur. PDAC gelisimi esnasinda
hyaluronan ve GAG konsantrasyonu artar (20). Hyaluronanin
kendi reseptorii olan CD44’e baglanmas: sonucu kanser
hiicrelerinin proliferasyonu ve yasam siireleri artar. Yapilan
aragtirmalar sonucu PDAC vakalarinda CD44 ekspresyonunun
arttigl gorillmiistiir (19). Kanser iliskili fibroblastlar (CAF),
endotelyal hiicreler, pankreatik yildizsi hiicreler (PSC) ve
immiin sistem hiicrelerinin hepsi stromal hiicreleri olusturur.
CAF’lar, epitel, endoteliyal, fibroblast ve mezenkimal kdk
hiicre progenitdrlerinden kdken alan pankreatik timor
mikrogevresinin en 6nemli hiicrelerinden biridir. CAF’lart
normal fibroblastlardan ayirt etmek i¢in a-SMA belirteg
olarak kullanilir (20). TGF-, Sonic Hedgehog (SHH), TNF-a,
IL-1, IL-6 ve IL-10 gibi ligandlar normal fibroblastlarin
CAF’lara doniisiimiinii saglar. TGF-B sinyali ile CAF’larda
bulunan filopod sayis1 artar, boylelikle CAF’lar migrasyon
yetenegi kazanir. Bu nedenle TGF-B, PDAC’de metastazi
indiikler. C-C motif kemokin ligand 2 (CCL2), hepatosit
biiyiime faktorii (HGF), fibroblast biiylime faktorii (FGF) ile
uyarilan CAF’lar salgiladiklar1 kollajen I, kollajen I1I, GAG,
fibronektin ve proteoglikanlarla ECM yogunlugunu artirarak
migrasyon siirecini hizlandirir (21).

Yogunlasan ECM nedeniyle kanser hiicreleri igerisine
oksijen perfiizyonu ve glikoz gegisi azalir. Bu ortam
sartlarina karsi kanser hiicrelerinde bulunan transkripsiyon
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faktorii olan HIF-lo aktifleserek anjiyogenezi indiikler ve
kanser hiicrelerinin metabolizmalarin1 yeniden diizenler.
Metabolizmanin diizenlenmesiyle beraber kanser hiicreleri
oksidatif fosforilasyon yerine aerobik glikolizi tercih eder.
HIF-1a glikolizi indiikleyerek hiicrelerin i¢ine glikoz alimini
arttirir. Aerobik glikoliz ile birlikte laktat miktar1 artar ve
tiimor mikrogevresinin pH’1 diiser (22). Olusan asidik ortam
sistein, aspartat ve treonin proteazlari aktiflestirerek ECM
degradasyonunu baslatir (23). ECM’nin degradasyonun
baslamasiyla birlikte PSC, timér iliskili makrofaj (TAM),
CAF hiicreleri tarafindan matriks metalloproteinaz (MMP)
ekspresyonu artar. MMPler, ¢inko bagimli endopeptidazlardir
ve ECM’nin yeniden modellenmesinde 6nemli rol oynarlar
(24). MMP-2 ve MMP-9, sahip olduklar1 Tip II fibronektin
benzeri alt birimleriyle kollajenlere baglanirken Zn'2, Fe™
iceren Kkatalitik alt birimleriyle de kollajenleri parcalarlar.
MMP-3 ve MMP-10 ise, laminlerin ve fibronektinlerin
proteolitik parcalanmasini gergeklestirir. Hiicre membraninda
yer alan MT-MMP’ler ise, hiicrelerin ECM’ye tutunmasini
saglayan integrin, fibronektin, kollajen III gibi hiicre
ylizey adezyon reseptorlerini ve bunlarm ligandlarini
pargalayarak migrasyon siirecini hizlandirir (25). Bu siirecte
PDAC’de B-lenfositlerin, T-lenfositlerin, makrofajlarin ve
monositlerin ECM’ye birikmesine bagli olarak inflamasyon
olusur. Monositlerden tiirevlenen myeloid kdkenli supresor
hiicreler (MDSC) salgiladiklar sitokinler ile, B-lenfositlerin,
T-lenfositlerin ve makrofajlarin  immiinsupresif o6zellik
kazanmasimi saglar. Ayrica inflamatuar yanita bagl olarak
kanser hiicrelerinin hasarli dokulara migrasyonu artar ve
burada salgiladiklar sitokinler ile bazal membranin yapisini
bozarlar. T-lenfositlerin iizerinde yer alan IL-2 reseptorlerini
pargalayan MMP’ler, T-lenfositlerin kansere kars1 etkinligini
yok ederek immunsupresif tiimoér mikrogevresi olusumunu da
sebep olur (26).

Proteolitik denge siireci boyunca metalloproteinaz doku
inhibitorleri (TIMP) tarafindan dengelenen MMP’ler,
proteolitik  dengenin  bozulmasiyla  birlikte  timor
migrasyonuna ve neovaskiilarizasyona yol agarlar (27).
Bazal membran polaritesinin bozulmaya baslamasiyla
beraber de EMT indiiklenir. Epitelyal form stabil bir yapida
hiicreler i¢in bariyer olustururken aksine mezenkimal form
metastatik etki gosterir. EMT programi kompleks epigenetik
modifikasyonlar, protein modifikasyonlari, alternatif kirpilma
ve transkripsiyonel kontrol siiregleriyle yonetilir. TGF-8
birincil EMT indiikleyicisidir (28). EMT stireci TGF-f basta
olmak tizere Notch, Wnt, FGF, PDGF, HGF gibi sinyaller ile
regiile edilir. TGF-f aracili SMAD fosforilasyonu ve Snail,
ZEB-1, Twist gibi EMT transkripsiyon faktorleri sitoplazmik
protein regiilasyonu, hiicre polarizasyonu ve epitel hiicreler
arasindaki siki baglantilart degistirir. ZEB-1 proteinleri,
Smadlarla etkilesebildigi icin dogrudan represér olarak
transkripsiyona girebilir ve Smadlarin aktivitesini etkileyerek
siireci yonlendirir. ZEB-1 proteinin ifadesinin TGF-f,
NF-kB ve hipoksi indiikli sinyalizasyon ile regiile edildigi
gosterilmigtir. ZEB ve Twist proteinleri promotorlarinda
HRE (Hipoksi Yanit Elementi) bolgesi igerdigi i¢in hipoksi
sirasinda  HIF-la, bu bolgeye baglanarak E-kaderin
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ekspresyonunun baskilanmasina neden olur (29). Twistl ve
Twist2, transkripsiyonel baskilama i¢in histon deasetilasyonu
yapar. Snail proteinleri ise E-kaderin proteinini kodlayan
CDHI1 geninin promotor bolgesindeki E-box bdlgesine
baglanarak polikomb baskilayici kompleksler araciligiyla
bu genin ekspresyonunu baskilar (30). Sonug¢ olarak;
Snail, ZEB-1 ve Twist transkripsiyon faktorleri E-kaderin,
klaudin, okludin gibi epitelyal belirteglerin ekspresyonlarini
baskilarken, mezenkimal karakter olusumunu da indiiklerler.
EMT siireci, post-transkripsiyonel olarak ise ayrica IncRNA
ve miRNA’lar tarafindan da kontrol edilir PDAC’de
EMT yi; belirgin olarak miR-200 ailesi, miR-34a, miR-148a,
miR-203a ve miR-655 baskilarken, miR-10b ve miR-197 ise
indiikler (12). EMT sonucu metastaz artar, bazal membran
degrede olur (31).

ECM Degradasyonunda Ekspresyon Seviyeleri Degisen
Proteinler

PDAC olusum siirecinde siki baglantilar1 olusturan ZO-1,
okludin, klaudin gibi proteinlerin ekspresyonunun azaldigi
gozlenmistir (32). Bunun yaninda PDAC stromasinda kollajen
fibrillerinin ¢apraz baglanmasinda gorevli lizil oksidaz
enziminin de hipoksik kogullar altinda ekspresyonunun
arttig1 gorilmisgtiir. Kollajen fibrilleri arasinda capraz baglar
olusturan bir diger enzim olan transglutaminaz 2 (TG2)’nin
normal pankreas dokularinda diisiik diizeyde eksprese
edilirken PDAC gelisimi sirasinda ekspresyonun asiri
seviyede arttig1 rapor edilmistir. TG2’nin glutamin ve lizin
rezidiileri arasina agil eklemenin yan1 sira CAF’lar1 kollajen
I eksprese etmek iizere uyardig: bilinmektedir (33). ECM
yapisinin yeniden diizenlenmesinde kilit rol oynayan MMP’ler
ise plazminojenlerin asidik gartlarda aktif hale gelen katepsin
B tarafindan plazmine doniistiriilmesiyle beraber etkin
hale gecmekte ve fibronektin, laminin, kollajen gibi ECM
bilesenleri pargcalamaktadirlar (34). MMP regiilasyonundan
bagimsiz olarak TIMP’lerin ise PDAC hiicrelerini kemoterapi
veradyoterapiyedirenglihale getirmekiizere ekspresyonlarinin
arttigr distiniilmektedir. ECM yapisin1 diizenlemekte rol
oynayan bir diger faktéor ROCK kinaz proteinlerinin de
ekspresyonunun artmastyla aktomiyozin fiberlerinin elastik
ve kontraktil yapist degisime ugramaktadir (35). PDAC
gelisimi sirasinda proteoglikan ve glikoproteinlerin yapisi
incelendiginde ECM’nin bu bilesenlerinin asirt derecede
post-translasyonel glikozilasyona ugradigt goriilmektedir.
Hiicre ve ECM arasinda baglant1 kurulmasinda 6énemli rol
oynayan integrin heterodimerlerinin, fibronektin ve kollajen
ligandlar1 baglanmasiyla FAK proteinini aktif hale getirdigi
gozlenmistir. FAK / Src sinyalinin siirekli aktif olmasiyla
hiicrelerin sitoplazmik iskelet yapilarinda degisimler ve
migrasyonun indiiklendigi gozlenmistir (36).

ECM Hedefli Klinik Denemeler

Kanser hiicrelerinin ekstraselliiler matriks ile etkilesimi timor
progresyonunda olduk¢a onemlidir. Son yillarda pankreatik
tiimor mikrogevresinin olusumu sirasinda yogunlugu artan
GAG’nm yapisinda bulunan hyaluronik asit inhibisyonunu
hedefalan terapdtik yaklasimlar gelistirilmektedir. Hyaluronik
asit hedefli terapotik yaklagimlar hyaluronik asit sentezinin
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inhibisyonunu, hyaluronik asit sentez sinyalinin bloklanmasini
veya PDAC vakalarinda kemoterapétik ilaglarin etkinliginin
arttirilmasi i¢in stromal hyaluronik asidin pargalanmasini
amaglamaktadir (37). Hyaluronik asit inhibisyonuna dayali
terapdtik yaklasimda kullanilan 4-metilyumbelliferon’un (4-
MU), in vivo ve in vitro ¢aligmalarda PDAC tiimdr metastazint
ve bilylimesini inhibe ettigi gozlenmistir. Glukuronik asit
ve N-asetilglukozamin bilesenlerinden olusan hyaluronik
asitte UDP-glukuronil transferaz enzimi glukuronik asidin
hidrofobik molekiillere baglanmalarini katalizler. Hiicre
membraninda yer alan hyaluronan sentaz (HAS) enzimleri
hyaluronik asit iiretmek i¢in UDP-N-asetil-D-glukozamin
ve UDP-D-glukuronati substrat olarak kullanir. 4-MU’nun
HAS2 ve HAS3 enzimlerine baglanmasi sonucu UDP-
glukuronil transferaz, HAS2 ve HAS3 enzimlerine hyaluronan
iretebilmeleri i¢in  gerekli olan UDP-D-glukuronati
baglayamaz (38). Desmoplastik fibrotik stroma ile karakterize
olan PDAC’de hyaluronik asit birikiminin stromada
bulunan kilcal damarlara tizerinde baski yapmasi nedeniyle
enjeksiyonla dolasim sistemine verilen ilaglarin hedefe
ulagsmasinin zorlastig1 diistiniilmistiir. Stromal hyaluronik
asitin par¢alanmasini saglamak i¢in kullanilan hyaluronidaz
temelli PEGPH20 isimli ajan, PDAC modeli gelistirilmis
farelere tek basina intravendz olarak verilmesinden ziyade
doksorubisin ve gemsitabin gibi kemoterapotik ilaglar ile
kombine verildiginde tiimor biiylimesinin azaldig1 ve hayatta
kalma stiresinin arttig1 gézlenmistir (39).

SHH ligandlarinin  asir1  derecede eksprese olmasi,
desmoplastik reaksiyona bagli olarak kanser baslangicini
ve timor metastazini indiikler. SHH ligandlarinin PTCH1
reseptorlerine baglanmasi sonucu Smo proteinin ekspresyonu
artar. Smo reseptorlerinin inhibisyonu i¢in kullanilan
Sarigedib isimli ajanin gemsitabin ile kombine edildiginde
desmoplaziyi diisiirdiigii, kollajen birikmesini azalttig1
ve farelerde yasam siiresini arttirdigi gozlenmistir. Diger
taraftan faz Il asamasinda olan 118 hasta {izerinde yapilan
bir pilot caligmada, Smo antagonisti olan vismodegib’in
klinik ¢aligsmalarda beklenen terapdtik etkiyi olusturmadigt
gosterilmigtir. Fakat Hedgehog sinyal yolagini hedefleyen
terapi yontemleri, hem desmoplastik stromayir hem de
timor kitlesini etkileyebilecegi igin iyi bir strateji olarak
goriinmektedir (40).

Bazal membranin yapisinin bozulmastyla ECM’ye infiltre olan
periferal kandaki hematopoietik kdk hiicrelerin olusturdugu
monositler IL-3, IL-4, IL-10, TGF- ve VEGF gibi sinyalleri
aldiktan sonra farklilasarak TAM’lar1 olustururlar. TAM’lar,
CCL2 ve IFN-y sinyallerine cevap olarak MMP salgilayarak
fibrotik stromanin yikimini arttirirlar (41). TAM’larin CCL2
ve IFN-y sinyallerine cevap verdigi CD40 reseptorlerine
0zgii agonist IgG1 izotipinde Fc gamma reseptoriine ¢apraz
baglanan monoklonal antikorlarn kullanimiyla TAM
indiiklenmesini hedefleyen terapotik ilaclar gelistirilmektedir.
Yapilan calismalarda TAM indiiklenmesine bagli olarak
kemoterapotik ajanlarin - PDAC’de  etkinliginin  arttig1
gozlenmistir (42). PDAC olusturulan fare modellerinde 100
nm c¢apinda hedeflendirilmis lipozomlar kullanilarak timor
mikrogevresine denatiire olmadan ulasan kollajenaz enziminin
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paklitaksel migelleri ile kombine edilmesi sonucunda, timor
boyutunun %87 oraninda kiigiildiigii rapor edilmistir. Ayn
calismada kollajenaz enzimiyle ECM’nin degredasyonu
sonucu metastaza ugrayan timor hiicrelerinin sayisimnin
artmamasi dikkati ¢ekmistir (43).

Normal pankreatik hiicrelerde hiicre proliferasyonunu inhibe
ederek tiimor baskilayici rol oynayan TGF-f, 6zellikle EMT
siirecinde onkojenik etki gdstermektedir. Faz I ve Faz II klinik
calismalarinda TGF-f sinyal inhibitorii olarak kullanilan
bir ajan olan galunisertibinin, gemsitabin ile kombine
edildiginde ileri evre PDAC hastalarinda yasam siiresini
arttirdigt saptanmustir (44). Ekstraselliiler matriksin birgok
bilesenini proteolitik kesim yoluyla parcalayan MMP’lerin
ekspresyonunun artmasiyla beraber tiimdral invazyonun,
anjiyogenezin ve metastazin arttig1 bilinmektedir. PDAC
tedavisi icin MMP’lerin farmakolojik hedef olarak alindigi
calismalarda ¢inko bagimli MMP birimini hedef alan
peptidomimetik ¢inko selat yapisindaki Batimastat’in,
pankreatik tiimoér mikrogevresinde toksisiteyi arttirdigt icin
Faz Il asamasinda basarisiz oldugu bilinmektedir. MMP-9’u
hedef alan monoklonal antikor formundaki andekaliksimabin
kullanildig1 Faz IT ve Faz III ¢aligmalar1 ise devam etmektedir
(45).

Bilindigi tizere hyaluronan, N-asetilglukozamin ve
B-glukuronattan olusan bir glikozaminoglikandir.
N-asetilglukozaminin olugmasi i¢in ise glutamin ve fruktoz-
6-fosfat gereklidir. Pankreas kanseri hiicrelerinde yapilan bir
calismada 6-diazo-5-oxo-L-Norlosinin, glutamin sentezini
inhibe ettigi ve bunun sonucunda da hyaluronan yogunlugunu
azalttig1 gosterilmistir. Hyaluronan yogunlugunun azalmasina
bagli olarak CD8+ T-hiicrelerinin tiimdr mikrogevresine
infiltrasyonunun arttig1, bununla birlikte glutamin sentezi
inhibisyonunun ve immiin kontrol noktast inhibitérii PD-1
tedavisinin etkinliginin artti§1 gdzlenmistir. S6z konusu
calisma, Faz II asamasinda olup klinik deneme yolunda
umut vermektedir (46). Pankreas kanserinde meydana
gelen gemsitabin gibi kemoterapdtik ajanlara karsi direng
gelisiminde, CAF’lardan salgilanan eksozomal miRNA’lar
etkili bir rol oynamaktadirlar. Bu miRNA’lardan miR-
106b’ye kars1 spesifik miR-106b inhibitoriiniin kullanilmasi
sonucunda, pankreas kanseri hiicrelerinde gemsitabin
direncinin azaldig1 goézlenmistir. Ciinkii miR-106b, ilag
direncini arttirdig1 icin onkojenik etki gostermektedir (47).
Pankreatik stromanm olusumunda 6nemli bir etkiye sahip
olan CAF’larin koken aldig1 pankreatik yildizsi hiicrelerin
farklilasma yeteneklerini diizenleyen miRNA’lardan miR-
199a ve miR-214’iin hedef alindig1 bir ¢aligmada ise, bu
iki miRNA’ya hedefli inhibitorlerin kullanimi sonucunda
onemli sinyal mediyatorleri olan TP53, SMADI1, mTOR’un
etkinliginin azaldig1 gdzlenmistir. Buna bagli olarak
pankreas kanseri hiicrelerinin farklilagsma, migrasyon ve
invazyon yeteneklerinin de azaldigi rapor edilmistir (48).
Baska bir caligmada miR-145 inhibe edilmesi sonucunda
ise, TGF-p sinyalizasyonu iizerinden EMT nin baskilandig1
saptanmustir (49). Literatiirde bulunan tiim bu calismalar ve
Faz asamalarina gecmis bir¢ok klinik denemeler gz oniine
alindiginda, onkojenik mRNA’lar1 inhibe edilmesi veya timor
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supresor miRNA’larin mimik ile uyarilmasi temelli miRNA
bazli hedefsel terapétiklerin, nanolipozomlar igerisinde
organizmaya verilmesinin pankreas kanserinin tedavisi igin
biiyiik bir potansiyeli oldugu diisiiniilmektedir (50).

Sonu¢

Pankreas kanserinin tedavisi ic¢in belirtilen tiim bu basarili
klinik denemelere ilaveten halen bir¢ok arastirmaci tarafindan
RNAi ve farmakolojik ajanlar tabanli ¢ok sayida hedefe
yonelik terapotik yaklagim hem in vitro hem de in vivo diizeyde
denenmekte olup oldukca basarili sonuglar alinmaktadir. Bu
da pankreas kanserinin tedavisinde kullanilabilecek daha
fazla sayida klinik denemenin gelistirilebilecegini gostererek,
ilerleyen siireglerde mortalitesi bdylesine yiiksek olan
pankreas kanseri hastalarinin hayatta kalma oraninin artacagi
yoniinde umut vadetmektedir.
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Ozet

Kronik inflamatuar eklem hastaliklarindan biri  olan
Romatoid artrit (RA), etiyolojisi tam olarak bilinmeyen ve
baslica sinovyal eklemleri tutan, tiim irk ve etnik gruplarda
goriilebilen, ciddi deformite ve sakatliklara yol agabilen
sistemik bir hastaliktir. Primer olarak simetrik poliartrit
ve eroziv sinovitle karakterize olan, eklem ve eklem dis1
bulgularla seyreden RA, niifusun yaklasik 9%0,3-1,5’inde
goriilmektedir. RA’l1 hastalar tarafindan en sik yakimilan
belirtiler arasinda; eklemlerde agr1 ve sislik, sabah tutuklugu,
yorgunluk, halsizlik, istahsizlik ve uyku bozukluklart yer
almaktadir. RA’da eklem tutulumun yani sira ciddi morbidite
ve mortalite artisina neden olabilen bir¢ok eklem dis1 organ ve
doku tutulumu da goriilebilir. Romatoid nodiiller, enfeksiyon,
malignensi, hematolojik bozukluklar, vaskiilit, renal tutulum,
kardiak tutulum ve pulmoner tutulum bunlardan bazilaridir.
Akciger, RA’da eklem dist tutulumun gorildigi baslica
organdir. Morbitide ve mortaliteyi dnemli olciide etkileyen
pulmoner tutulum, farkl siddette inflamasyon ve fibrozis ile
akcigerlerin tiim yapisini etkileyebilir. RA’da, plevral hastalik,
pulmoner hipertansiyon, interstisiyel fibrozis, nodiiler akciger
hastalig1, bronsiolit ve kii¢iik hava yollar1 hastaliklar1 gibi
cesitli pulmoner sistem hastaliklar1 goriilebilir. RA’da tedavi
hedefleri; semptomlarin kontrolii, eklem hasar1 ve fonksiyonel
kaybin azaltilmasi ve yasam kalitesinin korunmasi veya
iyilestirilmesi olarak tanimlanmigti. RA’nimn etkin tedavisi
¢cok yonliidiir ve multidisipliner ekip caligmast gerektirir.
Temel tedavi prensipleri ise ila¢ kullanimi, cerrahi yaklagimlar
ve fizyoterapi ve rehabilitasyondur. RA tanili bireylerin
tedavisine entegre edilebilen, kanita dayali, multidisipliner,
kapsamli bir yaklagim olan pulmoner fizyoterapi uygulamalar1
ile semptomlarin azaltilmasi, fonksiyonel durumun optimize
edilmesi, saglik harcamalarinin azaltilmas1 ve fiziksel
aktivite ile yasam kalitesinin artirilmast hedeflenmektedir. Bu
yazida, RA tanili bireylerde uygulanan pulmoner fizyoterapi
yontemleri hakkinda bilgi verilmesi amaglanmigtir.

Anahtar kelimeler: Romatoid Artrit, Pulmoner Tutulum,
Pulmoner Fizyoterapi.

Abstract

Rheumatoid Arthritis, which is one of the chronic inflammation
joint diseases, is a systemic disease leading to serious
deformations and disabilities and holding mainly synovial
joints, is not well known, and can be seen in all races and ethnic
groups. RA, which is primarily characterized by symmetrical
polyarthritis and erosive synovitis, progresses with articular
and non-articular findings, is seen in approximately 0.3-1.5%
of the population. Among the symptoms most frequently
complained by patients with RA; pain and swelling in the
joints, morning stiffness, fatigue, weakness, anorexia and
sleep disturbances. In addition to joint involvement, many
extra-articular organs and tissues may also be affected, which
can cause serious morbidity and mortality increases in RA.
Rheumatoid nodules, infection, malignancy, hematological
disorders, vasculitis, renal involvement, cardiac involvement
and pulmonary involvement are some of them. Lung is the
primary organ where extra-articular involvement is seen in
RA. Pulmonary involvement, which has a significant impact
on morbidity and mortality, can affect all structure of the lungs
with varying degrees of inflammation and fibrosis. There are
various pulmonary system diseases including pleural disease,
pulmonary hypertension, interstitial lung disease, nodular
lung disease, bronchiolitis and small airway diseases in RA.
Treatment aims in RA; control of symptoms, reducing joint
damage and functional loss, and maintaining or improving
quality of life. Effective treatment of RA is a multiple-
aspect and requires multidisciplinary teamwork. The main
treatment principles are medication, surgical approaches and
physiotherapy and rehabilitation. Pulmonary physiotherapy
practices, which is an evidence-based, multidisciplinary,
comprehensive approach that can be integrated into the
treatment of RA patients, aim to reduce symptoms, optimize
functional status, decrease health expenditures and increase
quality of life with physical activity. This paper aims to revise
the knowledge about pulmonary physiotherapy methods in
individuals with RA.

Keywords: Rheumatoid Arthritis, Pulmonary Involvement,
Pulmonary Physiotherapy.
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Romatoid artritte pulmoner fizyoterapi

Giris

Romatoid artrit (RA), sinovyal eklemlerde sislik, hassasiyet ve
destriiksiyon ile karakterize, ciddi 6ziirliiliige ve erken dliime
neden olabilen sistemik, inflamatuar ve kronik bir hastaliktir.
RA 0zellikle hastalik yiikii ile iligkili olarak, bireylerin hem
fiziksel hem de psikolojik fonksiyonlari iizerinde olumsuz
etkilere sahiptir. Fonksiyonelligi ve yasam kalitesini olumsuz
etkileyen, kisi ve toplum iizerinde biiyiik bir ekonomik yiike
neden olan RA’nin yonetiminde, kapsamli ve multidisipliner
yaklagim, kritik bir 6neme sahiptir. Biinyesinde romatolog,
gogus hastaliklar1 uzmani, radyolog, fizyoterapist, solunum
fizyoterapisti, hemsire gibi farkli saglik profesyonellerini
bulunduran bir ekip, RA’l1 hastalara, ihtiyaca gore optimal
bakimin verilmesine olanak saglar (1, 2).

Kliniginde eklemlere ve sistemlere ait bulgulari barindiran
RA’da, eklem bulgulari sinovyal hiicre hiperplazisi ve pannus
formasyonu ile artikiiler inflamasyonunun bir sonucudur.
Tipik olarak simetrik eklem tutulumunun gériildigi RA’da,
eklem destriiksiyonu kontrol edilmedigi taktirde eklem
kartilajinda ve kemikte erozyon meydana getirerek, eklem
deformitelerinin olusmasina neden olabilir. RA’da distal
eklemlerin tutulumu karakteristik olup, omuz ve diz eklemi
gibi diger sinovyal eklemlerde yaygin olarak etkilenmektedir
(3,4).

RA’da sadece kas-iskelet sistemi tutulumu gortilmemekte,
hastalik siiresince herhangi bir zamanda, hastalarin yaklasik
%40’inda eklem dis1 tutulumlar da ortaya cikabilmektedir.
Ozellikle ciddi seyirli ve romatoid faktor (RF) titresi yiiksek
olan hastalarda daha sik goriilen eklem dis1 tutulumlar,
RA’ll hastalarda koti prognoza isaret etmektedir. Cilt
alt1 nodilleri, visseral yapt nodiilleri, romatoid vaskiilit,
amiloidoz, osteoporoz, renal, gdz, norolojik, kalp, akciger ve
karaciger tutulumlari, RA’da ortaya cikabilecek eklem dist
komplikasyonlardir (5, 6).

Akciger, RA’la iliskili eklem dist tutulumun en sik
goriildiigii organlardan biridir. Ciddi morbidite ve mortalite
artisina  neden olabilen akciger tutulumuyla iliskili
pulmoner komplikasyonlar, RA hastalarinin %60-80’inde
goriilmektedir. RA’da kronik immiin aktivasyona bagli olarak
akciger parankimi, bilyiik ve kiigiik hava yollari, plevra ve
pulmoner vaskiiler yapilar gibi toraksin anatomik yapilar
direk olarak etkilenebilmektedir. Ayrica immiinmodiilator
ajanlarim kullanimina bagli olarak gelisen enfeksiyonlar ile
akciger toksisitesine neden olabilen biyolojik terapiler de
akcigerde etkilenime neden olmaktadir (7, 8). RA’la iliskili
akciger tutulumu romatoid nodiiller, Caplan sendromu,
romatoid vaskiilit, pulmoner hipertansiyon, pnémotoraks,
interstisyel akciger hastaligi, bronsektazi veya malignite
seklinde goriilebilir (9).

Nonfarmakolojik, farmakolojik ve cerrahi yontemleri igeren,
hastaya 6zel planlanmis bir tedavi plani, RA’nin tedavisinde
basar1 sansini artiran bir faktoérdiir. Tedavide kullanilan
nonfarmakolojik yontemlerden biri olan fizik tedavi ve
rehabilitasyon uygulamalar1 ile hastaligin progresyonu
engellenmekte ve kas iskelet sistemi fonksiyonlar1 korunarak,
hastalarin yasam Kkaliteleri artirilmaktadir. Fizik tedavi ve
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rehabilitasyon alaninda 6zellesmis bir alt birim olan pulmoner
fizyoterapi (PF) uygulamalar1 ile de, hastalarda sistemik
semptomlarin azaltilmasi, fonksiyonel kapasitenin miimkiin
olan en yiiksek seviyeye ¢ikartilmasi ve giinliik aktivitelere
katilimin maksimize edilmesi hedeflenir (10). PF’nin,
akciger tutulumu ile iliskili dispne, sekresyon birikimi,
agri, yorgunluk, egzersiz toleransinin azalmasi, postiiral
problemler gibi semptomlarin tedavisine yardimer oldugu
yapilan ¢alismalarla gosterilmistir (11-15).

Romatoid Artritte Akciger Hastahiklar:

RA’da eklem bulgular1 yaygmn olup siklikla eklem dist
bulgulardan 6nce ortaya cikar. Kronik inflamasyon veya
immiinmodilatér medikasyona sekonder geligebilen pulmoner
hastaliklar, RA’li hastalarda 0lim nedenleri arasinda
ikinci sirada gosterilmektedir. Erkek cinsiyet, yliksek RF
titresi, siddetli artrit gibi faktorler, akciger tutulumu igin
predispozisyon yaratan faktdrler arasindadir (9, 16). RA'nin
seyri sirasinda goriilebilecek akciger hastaliklar1 Tablo 1°de
gosterilmistir.

Tablo 1. Romatoid artritte akciger hastaliklar1 (9)

Parankimal Hastahk

« Interstisyel akciger hastaliklar1 (Akut interstisyel pnomoni,
Nonspesifik interstisyel pndmoni, Organize pndmoni, Diffiiz
alveolar hasar vs.)

Plevral Hastahik

* Plevral efiizyon

* Pnémotoraks
* Bronkoplevral fistiil

* Tuzak akciger sendromu

Havayolu Hastalhig

* Bronsektazi

* Follikiiler bronsiyolit
* Obliteratif bronsiolit
* Cricoarytenoid artrit
Nodiiller

* Romatoid nodiiller

* Caplan sendromu
* Vaskiiler Hastalik
* Romatoid vaskulit

* Pulmoner hipertansiyon

Sekonder Patolojiler
» lag toksisitesi

» Infeksiyon

» Malignite

* Torasik kafes immobilitesi

Interstisyel —akciger hastaligi  (IAH); kardiyovaskiiler
hastaliklar ve RA ile iliskili IAH (RA-IAH) RA’l1 hastalarda
erken 6limiin en onemli nedenleri arasindadir. RA-IAH,
RA tanili hastalarin yaklagik %60’inda goriilmekte birlikte,
hastalarin ancak %10’unda klinik olarak anlamli hastalik



Romatoid artritte pulmoner fizyoterapi

meydana gelmektedir. Interstisyel pndmoni ve nonspesifik
interstisyel pnémoni, RA-IAH’nin en sik goriilen formudur
(17, 18). Dispne, yorgunluk ve azalmis egzersiz toleransiyla
iliskili yasam kalitesindeki bozulmalar yaygm belirtiler
arasindadir. Bu hastalarda pulmoner hipertansiyon, kas
disfonksiyonu, aritmi ve egzersizle iliskili hipoksi klinik
durumun daha da kétiilesmesine neden olur (19).

Plevra hastaliklari; visseral plevra inflamasyonu sonucu
gelisen plevradaki fibrin birikiminin neden oldugu fibrotik
lezyonlar, plevra hastaliklarinin olugmasina zemin hazirlar.
Otopsi calismalarinda RA’l1 hastalarin yaklasik %70’inde
plevral tutulum tespit edilmisken, bu hastalarin yalnizca
%3-5’1 semptomatiktir. Plevral tutulum 35 yas Ustii, erkek
ve romatoid nodiillii olan hastalarda daha sik goriilmektedir
(20, 21). Plevral tutuluma bagli, bu hastalarda en sik plorezi,
plevral efiizyon ve plevral nodiil goriilmektedir. Plevral
tutulumda sivi birikmesine bagli olarak paryetal plevrada
yerlesimli duysal sinirlerin stimiile olmasi sonucu, oksiiriik ve
soluk alip verme ile agreve olan, iyi lokalize edilebilen g6giis
agrist ve dispne goriilebilir (22).

Hava yolu hastaliklar;; RA’l1 hastalarda hava yolu tutulumu
%39-60 gibi yiiksek bir prevelansa sahiptir. RA’yla iliskili
olarak hem biiyiik hem de distal kiiciik hava yollarinda
patolojik degisiklikler gortilebilir. Hava yollar1 etkilenimi
en cok brongektazi, bronsiyolit, hava yolu hiperreaktivitesi
ve krikoaritenoid artrit geklinde gortilmektedir (23).
Krikoaritenoid artrit ve brongektazi biiyiik hava yollarindaki
degisimin en sik gdriilen formudur. Biiyiik hava yollarinda
destriiksiyon ve genigleme ile karakterize olan bronsektazi,
RA’ll hastalarin  %16-58’inde goriilmektedir. Genellikle
semptom goriilmemekle birlikte, semptomatik hastalarda
okstirik ve sekresyon artis1 baglica sikayetlerdir (9).
Krikoaritenoid artritise hafif disfaji, bogaz agrisi ve dispne gibi
hafif belirtilere neden olabilecegi gibi acil cerrahi gerektiren
ani glottik darlik, stridor ve akut solunum yetmezligi gibi
ciddi belirtilere de neden olabilir (22).

Nodiiller; plevral ve subplevral yerlesimli olabilen nodiiller
lenfositler, plazma hiicreleri, mononiikleer hiicreler ve
fibroblastlar tarafindan ¢evrelenmis, histolojik olarak
fibrinoid nekrotik alanlardir. Nodiiller, anti-CCP (Anti-
Cyclic Citrullinated Peptide) ve RF pozitifligi ile iliskilidir
(20). Sigara kullanan hastalarda, pulmoner nodiillerin,
maligniteden ayirici tanisi yapilmalidir. Nodiiller tipik olarak
asemptomatiktir. Ancak kavitasyon veya riiptiir durumunda
enfeksiyon, plevral eflizyon veya bronkoplevral fistiil
olugsmasina neden olabilirler. Bu grup hastalarin, anti TNF
tedavi almalart durumunda tiiberkiiloz agisindan dikkatli bir
sekilde sorgulanmasi da onerilmektedir (21).

Vaskiiler hastalikk; RA’ll hastalarda, pulmoner arteriyel
hipertansiyon olduk¢a nadir goriiliir. Vaskiiler tutulumun
en yaygin formu ise kiiciik ve orta boy vaskiiler yapilarda
destriiktif infiltrasyon ile karakterize romatoid vaskiilittir (23).
Ayrica kronik inflamasyonun protrombotik etkileri nedeniyle
artan vendz tromboembolizm riski sonucu bu hastalarda
pulmoner tromboembolizm de goriilebilir (21).

Sekonder patolojiler; plorezi, myopati ve torasik rijidite, RA’l1
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hastalarda torasik kafes mobilitesinde anormalliklere neden
olabilir. RA’nin tedavisinde kullanilan kortikosteroidler,
hastalik modifiye edici ajanlar, TNF antagonistleri ve yeni
nesil biyoterapilere bagli olarak, RA’l1 hastalarda genel
popiilasyona kiyasla artmis enfeksiyon riski bulunmaktadir.
Bu hastalarda pndmoni, 6liim nedenleri arasinda ilk siralarda
olup belki de pulmoner tutuluma bagli Sliimlerin en sik
nedenidir (24). Tedavide dikkat edilmesi gereken bir nokta da
ilag toksisitesidir. Metotrexat gibi ajanlarin yaygin kullanimi
sonucunda, pulmoner toksisite goriilebilir. Ilaca bagh
pulmoner toksisitenin ayirici tanisinin zor olmasi ve klinik,
radyolojik, histolojik bulgularin spesifik olmayisi ilaca bagl
pulmoner toksisite tanisini koymay1 zorlastirmaktadir (25).
Bu yiizden pulmoner toksisitenin tanisi ve ayirici tanisinin
gogiis hastaliklar1 uzmani ile birlikte degerlendirilmesi
gerekmektedir.

Romatoid Artritte Pulmoner Fizyoterapi

PF, akciger hastaliklarinda semptomlarda, egzersiz
toleransinda ve yasam kalitesinde iyilesme saglayarak, glinliik
yasam aktivitelerine fiziksel ve emosyonel katilimi artirmay1
amagclayan, kanita dayali, multidisipliner bir yaklasimdir (26).
RA’la iligkili akciger hastaliklarinin tedavisinde farmakolojik
tedavi yaninda uygulanacak PF uygulamalarinin dispne,
yorgunluk, fonksiyonel egzersiz kapasitesi ve yasam kalitesi
iizerine olan olumlu etkileri yapilan ¢caligmalarda gdsterilmigtir
(27, 28). PF uygulamalar1 Tablo 2’de gdsterilmistir.

Tablo 2. Pulmoner fizyoterapi uygulamalari

Degerlendirme (Tibbi ~Anamnez, Tam Testleri, Egzersiz
Kapasitesi, Kullanilan Ilaglar, Sigara Aligkanligi, Nutrisyonel
Durum, Fonksiyonel Durum vs.)

Egzersiz

* Aerobik Egzersiz Egitimi

* Kuvvet ve Endurans Egitimi

* Fleksibilite ve Germe Egzersizleri

« Intervalli Egitim

Farkli Fizyoterapi Uygulamalari

Hasta Egitimi

Degerlendirme

Hastayadzel, giivenli ve optimal birrehabilitasyon programinin
olusturulmast i¢in multidisipliner ekip tarafindan detayli
bir degerlendirme yapilmalidir. Degerlendirme sirasinda
semptomlarin, giinliikk yasam aktivite performansinin, egzersiz
kapasitesinin ve yagam kalitesinin belirlenmesinin yaninda,
kas- iskelet sistemi, kardiyovaskiiler vs. komorbiditelerin de
6grenilmesi ve kontrendike durumlarin saptanmasit énemlidir.
Inhaler medikasyon kullanilip kullanilmadigi, solunum
fonksiyon testlerinin dokiimantasyonu incelenmelidir.
Degerlendirmede, giivenilirligi ve gecerliligi kanitlanmis
standardize testler ve olgekler kullanilmalidir. Ornegin;
egzersiz kapasitesini degerlendirmek icin 6 dakika (dk)
ylrime testi veya mekik yiiriime testi kullanilabilir.
Hastalarda fonksiyonel degerlendirme disinda, fizyoterapi
programina katilimi ve tedavinin basarisini etkileyebilecek
viicut kompozisyonu, psikososyal ve nutrisyonel durum
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gibi fonksiyonel olmayan degerlendirmeler de yapilmalidir
(10,29). Ayrica hem RA tedavisinde yarattig1 zorluklar hem
de akcigerde alveol epitel hasarina yol agmasi nedeniyle
(21) sigara kullaniminin da sorgulanmasi ve aktif sigara icen
hastalarin bu aliskanliklarindan kurtulabilmeleri i¢in gogiis
hastaliklar1 birimine yonlendirilmelerinde fayda vardir.

Egzersiz

Kronik akciger hastaligi olan bircok kiside, ventilatuar
kisitliliga, pulmoner gaz aligverisindeki anormaliklere,
periferal ve respiratuar kas ile kardiyak disfonksiyona
bagli gelisen dispne ve yorgunluk, bu hastalarda kardinal
semptomlar olarak goriilmekte ve egzersiz intolerasyonuna
neden olmaktadirlar. Ayni1 zamanda zayif motivasyon,
anksiyete ve depresyon gibi emosyonel durum degisiklikleri
de, semptom algisim1 artirarak egzersiz intolerasyonunun
olusmasina katki saglar. Pulmoner fizyoterapinin temel
tagt olan egzersiz egitimi egzersiz toleransi azalmis, efor
dispnesi veya yorgunlugu olan ve giinliik yasam aktivitelerini
gerceklestirmekte zorlanan kisilerde endikedir (29). Ayrica
egzersiz egitimi, egzersiz motivasyonunu ve kardiyovaskiiler
fonksiyonu artirarak, semptom yikii ve emosyonel
bozuklugun azaltilmasini da olumlu etkiler (26).

Hastalarda egzersiz sirasinda ortaya ¢ikabilecek hipoksemi,
dispne veya kardiyovaskiiler komplikasyonlarin,
kardiyopulmoner egzersiz testleri ile onceden belirlenmesi
ve egzersiz Unitelerinde gilivenlik ekipmani olarak pulse
oksimetre, kan basmct izleme ile elektrokardiyografi
cithazinin bulundurulmasi giivenli bir egzersiz programinin
uygulanabilmesi i¢in Onemli olan faktorlerdir. Ayrica
bazi hastalarda, egzersizin pulmoner komplikasyonlar
tetiklemesini engellemek ig¢in, egzersiz oncesi asamali bir
1sinma programi da, egzersiz programinin giivenli bir sekilde
uygulanmasina katki saglar (14, 30, 31).

Egzersiz egitimi igin aerobik, kuvvet, fleksibilite ve germe
egzersizleri dahil olmak tizere farkli egzersiz cesitleri tercih
edilebilir.

Aecrobik Egzersiz Egitimi

PF programlarinda frekansi haftada 3-4 kez, egzersiz siiresi
10-15 dk’dan baslayip 30-40 dk’ya ulasan yiiriiyiis, bisiklet
ergometresi, merdiven tirmanma gibi aerobik egzersizler
onerilmektedir (32). Aerobik egzersiz yogunlugu ise
semptom simirli maksimum kapasitenin %60-70’1 olarak
belirlenmelidir (33). Artmis eklem agrisi ve limitasyonu olan
RA hastalarina, kara egzersizlerine alternatif olarak su ici
egzersizleri de dnerilebilir (34). 6-8 haftalik aerobik egzersiz
egitimi, amaglan fizyolojik kazanimlar i¢in minimum siireyi
tanimlamakta olup, daha uzun siire uygulanan aerobik
egzersiz egitimleri sonucunda kazanimlar da artacaktir (32).

Aerobik egzersiz egitimi ile laktik asidoz azalmakta, periferal
kaslarin kapillerizasyonu ile oksidatif kapasitesi artmakta
ve kaslardaki lif tipi degisimiyle egzersiz tolerasyonu
iyilesmektedir. Ayrica Tip I kas liflerindeki hacim ve
mitokondri sayis1 artisi ile ventilasyon ihtiyacinin azalmasi
ve solunum paterninin degismesi sonucunda dispne ve
yorgunlukta azalma goriilmektedir (35).
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Kuvvet Egitimi

Kas kuvveti optimal saglik, fonksiyonel performans ve yagam
kalitesi icin en Onemli faktdrlerden biridir (32). Yapilan
calismalarda RA’l1 hastalarda, akciger tutulumu sonrasi
sik goriillen IAH sonucu, kas kuvvetinin saglikli bireylere
kiyasla %25-70 oraninda azaldig1 gosterilmistir (36,37). Bu
hastalarda, diisiik kas kuvveti ise, aktivite limitasyonu, artmis
yorgunluk seviyesi ve diisiik yasam kalitesi ile iliskilidir
(30). RA’l1 hastalarda hem semptomlarla iligkili kullanmama
atrofisi hem de RA’nin sarkotubiiler sistem, mitokondri ve
miyofibrilleri etkilemesi sonucu geligen intraselliiler kontraktil
disfonksiyona bagli, iskelet ve respiratuar kas kuvveti
azalmaktadir (37). Hastalar i¢cin 1 maksimal tekrarin %85’ini
geemeyecek sekilde, 2-3 setlik, 10 tekrarli egzersiz programu,
kuvvet egitimi i¢in Onerilmektedir (35, 38). Agr1, sislik ve
isteksizlik maksimal istemli kas kontraksiyonunu etkileyerek
kuvvet ve enduransta azalmalara neden olabileceginden
(39), bu hastalarda egzersiz yogunlugu ve siiresiyle ilgili
modifikasyonlar yapilabilir. Hastalara biyomekaniksel olarak
giivenli agirlik kaldirma tekniklerinin de 6gretilmesinde
fayda wvardir. Ayrica hastalara valsalva manevrasindan
kaginmalarinin ve egzersiz sirasinda normal oksihemoglobin
seviyelerini (=90%) korumak i¢in diyafragmatik ve biiziik
dudak solunumu yapmalari da 6gretilmesi gerekmektedir (38).
Bu grup hastalarda egzersizle iliskili olarak oksihemoglobin
diizeylerinin azalmasi ve pulmoner hipertansiyon durumunda
kullanilmas1 amaciyla egzersiz linitesinde oksijen kaynaginin
da bulundurulmasinda fayda vardir (31).

Inspiratuar Kas Egitimi

PF programlarinda inspiratuar kas egitiminin (IKE) genel
egzersiz programina eklenmesi onerilmektedir. Dirence karsi
inspirasyon ve ekspirasyon egzersizleri, esik yiiklenme,
normokapnik hiperventilasyon gibi yontemlerle yapilan IKE
sonucunda inspiratuar kaslarin kuvvet ve enduransi artmakta,
boylece hastalarin egzersiz kapasitesi ve yasam Kkalitesi
iyilesmekte ve dispne algis1 azalmaktadir (33). Ayrica IKE ile
birlikte akciger fonksiyonlarinin iyilestirilmesi i¢in acapella,
flutter, threshold gibi cihazlarin kullanimi da tercih edilebilir
(12, 206).

Fleksibilite ve Germe Egzersizleri

Hem RA’l1hastalardahem de kronik akciger hastaligi olanlarda
postiiral problemler sik olarak goriilmektedir. Akciger
hastalig1 olanlarda artmis torasik kifoz, gogiis anteroposterior
cap genislemesi, omuz protraksiyonu ve gdvdenin artmis
fleksiyonu, sik karsilasilan postiiral problemlerden bazilaridir.
Postiiral bozukluklar, pulmoner fonksiyonda azalmaya neden
olarak solunum ig yiikiiniin artmasina neden olur. Fleksibilite
egzersizleri postiirii olumlu etkiler ve toraks ile diyafragma
mobilitesini artirarak, vital kapasiteyi gelistirir. Haftada 2-3
kez, gastrokinemius, kuadriseps, hamstring, biseps gibi major
kas gruplarina yonelik fleksibilite egzersizlerinin yapilmasi
onerilmektedir. Germe egzersizi olarak statik germe, balistik
germe ve propriyoseptif ndromiiskiiler fasilitasyon teknigi
kullanilabilir. Bu hastalarda fleksibiliteyi artirmak igin, diger
germe egzersizlerine gore uygulamasi daha kolay, giivenli
ve efektif olan, statik germe yontemi tercih edilebilir. Statik
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germe, 30-60 saniye siirecek ve her seansta 2-4 tekrarli olarak
sekilde uygulanmalidir (10, 40, 41).

Farkli Fizyoterapi Teknikleri

Bronsektazi gibi sekresyonlarin temizlenmesinde azalmaya
yol acan akciger hastaliklarinda postiiral drenaj, gogiis
perkiisyonu, vibrasyon, shaking, etkili okstirme teknikleri
veya zorlu ekspirasyon teknigi gibi uygulamalarin pulmoner
fonksiyon, pulmoner temizlik ve semptomlar {izerine olumlu
etkileri vardir (42). Ekspansiyon egzersizleri, hastalarin gogiis
ekspansiyon kapasitelerinin ve respiratuar fonksiyonlarinin
iyilesmesine yardimci olup, biiziik dudak ve diyafragma
solunumu igeren solunum egzersizleri ile de hastalarin glinliik
yasam aktivitelerine katilimi artirilmaktadir (43, 44). RA’lt
hastalarda sik goriilen komorbid durumlardan osteoporoz ve
basinca duyarli, asir1 hassas eklem varliginda bu uygulamalar
dikkatli bir sekilde uygulanmalidir.

Periferik kas kuvveti diisiik olan veya konvansiyonel
fizyoterapi programina katilamayan hastalarda, dispneyi
provoke etmeden uygulanabilen noéromiiskiiler elektriksel
stimiilasyon yontemi ile hastalarda kas kuvvetinde,
fonksiyonel kapasitede, oksijen tiiketiminde iyilesme
saglanabilmektedir (45, 46). Bir diger fizyoterapi yontemi
olan transkutaneal elektriksel sinir stimiilasyonu uygulamasi
ise hastalarin egzersiz kapasitelerinin ve akciger voliimlerinin
iyilestirilmesinde tercih edilebilir (47). Abdelsattar ve ark.
(48) tarafindan yapilan ¢alismada ise vertebral kolona paralel
uygulanan enterfaransiyel akimla kombine edilen egzersiz
programinin, hastalarin pulmoner voliimlerinde artis sagladigi
gosterilmistir.

Hastalara, egzersiz sirasinda klinik olarak anlaml
desatiirasyonun (Sp02<90%) eslik etmesi durumunda, oksijen
destegi verilebilir. Hafif egzersiz sirasinda desatiirasyon
goriilen hastalarda, pulmoner fizyoterapi uygulamalarinin
etkinligini artirmak i¢in, rutin oksijen kullanimi 6nerilebilir
(49).

Hasta Egitimi

RA gibi kronik hastaliklarin dogasinda var olan semptomlart,
tedaviyi, hastaligin neden oldugu fiziksel ve psikososyal
sonuglar ile yasam tarzi degisikliklerini ydnetme yetenegi
olan 6z-yonetim stratejileri de hastalara kazandirilmalidir.
RA’ll hastalarda hasta egitimi, davranigsal ve kognitif
yaklagimlardan olusan 6z-yonetim egitimi ile semptomlarda
ve Ozirlilik diizeyinde iyilesme ile fonksiyonellikte artis
meydana gelmektedir (50). Ayrica bu hastalarda obezite ile
iligkili pulmoner hastalik riskinin ve nutrisyon yetersizliginin
neden oldugu egzersiz  kapasitesindeki  azalmanin
engellenebilmesi icin nutrisyonel egitimin de verilmesi
rehabilitasyon basarisini olumlu yonde etkileyecektir (29).

Sonug¢

Pulmoner tutulum RA’nin en sik goriilen eklem disi
bulgusudur. Temelini egzersiz yoOntemlerinin olusturdugu
solunum egitimi, pulmoner hijyen teknikleri ve hasta
egitimini iceren pulmoner fizyoterapi programi, pulmoner
tutulumu olan RA’l1 hastalarda tedavi planinin &nemli bir
parcasidir. Kisiye 6zgii planlanmigs pulmoner fizyoterapi
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programi ile solunumsal semptomlar ve solunum is yiiki
azalmakta, egzersiz toleranst artmaktadir. Bdylelikle
hastalarin fonksiyonel performansi iyilesmekte ve giinliik
yasam aktivitelerine hem fiziksel hem de emosyonel katilim1
artmaktadir.
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\ 4
Ozet

Amac: Histerektomi, kadinin bening veya malign jinekolojik
sorunlart nedeniyle yapilan, uterusun cerrahi olarak
cikarilmasi anlamina gelen bir islem olup, kadin1 biyo-psiko,
sosyal ve cinsel yonden etkilemektedir. Bu ¢calismada myoma
uteri nedeniyle histerektomi olan hastanin, Gordon’un
Fonksiyonel Saglik Oriintiileri (FSO) Bakim Modeli’ne
uygun olarak ameliyat sonras1 donemde yasadigi sorunlarin
tanimlanmas1 ve modele dayali bakim yonetiminin sistematik
bir sekilde aciklanmasi1 hedeflenmistir.

Olgu: 49 yasindaki L.C’nin hastaneye bagvurmadan once
15 giin arayla 10 giin sliren yogun kanama, siddetli kasik ve
karin agrist sikayetleri olmustur. Hastaya myoma uteri tanisi
konulduktan sonra Total Abdominal Histerektomi (TAH) +
Bilateral Salpingo Ooferektomi (BSO) ameliyati yapilmistir.
Ameliyat sonrasi hasta bakimi siirecinde “akut agri, aktivite
intoleransi, deri biitliinligiinde bozulma, enfeksiyon ve
konstipasyon riski” hemsirelik tanilart konulmustur.

Sonu¢: FSO Bakim Modeli’nin, histerektomili hasta bakim
siirecinde kadini genis bir bakis agist ile degerlendirebilmeyi
sagladigindan, profesyonel saglik bakimi sunmada yararli
ve etkin olabilecegi sonucuna vartlmigti. Bu ¢alismanin,
jinekoloji alaninda c¢alisan hemsireler i¢in farkindalik
saglayacag diigiiniilmektedir.

Anahtar kelimeler: Histerektomi, Hemsirelik, Fonksiyonel
Saglik Oriintiileri.

Abstract

Objective: Hysterectomy is a surgical procedure which is
performed for benign or malignant gynecological problems
of the woman, which means removal of the uterus and affects
bio-psycho, socially and sexually. This study was aimed
to identify problems experienced by hysterectomy due to
myoma uteri in postoperative period in accordance with
Gordon's Functional Health Patterns (FHP) Care Model and
to systematically explain the model-based care management.

Case: A 49-year-old L.C had complaints of 15 days long
intense bleeding with 10 days interval, severe groin and
abdominal pain before applying to the hospital. After the
patient was diagnosed with myoma uteri, Total Abdominal
Hysterectomy (TAH) + Bilateral Salpingo Oophorectomy
(BSO) surgery was performed. “Acute pain, activity
intolerance, impaired skin integrity, risk of infection and
constipation” were determined as nursing diagnoses in the
post-operative patient care process.

Conclusion: FHP Care Model could be useful and effective
in providing professional health care, since it provides a
broad perspective for evaluating women in the patient care
process with hysterectomy. This study is thought to provide
awaressness for gynecology nurses.

Keywords: Functional Health

Patterns.

Hysterectomy, Nursing,

v
Giris

Histerektomi, uterusun abdominal, vajinal, laparoskopik
ve robotik yardimli cerrahi olarak c¢ikartilmasi anlamina
gelmektedir (1, 2). Kadinlarda ¢ogunlukla 45-55 yaslari
arasinda  uygulanmaktadir(3).  Histerektomi,  diizensiz
kanama, pelvik agri, prolapsus, myoma uteri, jinekolojik
kanserler, pelvik inflamatuar hastalik (PID), endometriyozis
ve adenomiyozis gibi bening ve malign durumlar nedeniyle
uygulanan bir operasyondur (1, 3-6). Histerektominin en sik
uygulandig1 durum ise myoma uteridir (7). Myoma uteri nedeni
ile yapilan histerektomide, agrili ve anormal uterin kanamayi,
anemiyi ve basi sikayetlerini; yapilan elektif bilateral salpingo

ooferektomi de ise gelisebilecek over ve tuba kanser riskini
ortadan kaldirmak amaglanmistir. Farkli nedenlerden dolay1
yapilan tiim histerektomi ameliyatlarinin asil hedefi; kronik
pelvik agri, anormal kanama ve semptomatik myomalari
tedavi ederek kadinin genel yasam kalitesini arttirmaktir (8).

Histerektomi kadinin beden imajini, psikososyal durumunu,
ireme kapasitesini ve cinsel fonksiyonlarmi etkilemektedir
(9). Histerektomi sonrast fiziksel, psikolojik ve cinsel
fonksiyonlardaki degisme hem kadin hem de esi i¢in endise
verici bir durumdur (10). Histerektomi sonrasinda &strojen
eksikligine bagli vajinal kuruluk, cinsel istekte ve ilgide
azalma, disparoni, orgazm ve cinsel doyumun azalmasi
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Histerektomili hastanin bakimi

gibi cinsel islev bozukluklari goriilebilmektedir (11, 12).
Histerektomi bu komplikasyonlarina ek olarak kadinin
uterusa yiikledigi anlam nedeniyle yasanabilecek psikolojik
giicliikleri de beraberinde getirebilir. Kadimlar uterusu
cocuk dogurma, menstruasyon, genglik ve gekicilik organi
gibi kavramlarla bagdastirmaktadir (11). Bu durum evlilik
iliskilerini, kadmin kendine giivenini, beden imajin1 ve benlik
saygisini negatif yonde etkiler (2). Diisiik benlik saygisi
negatif beden imaj1 algisi ile paralellik gosterir (13). Yapilan
bir ¢aligmada, histerektomi olan kadinin, esiyle ile yasadigt
olumsuz iliskilerin kadinda ortaya ¢ikan depresyon belirtileri
ile ilgili oldugu belirtilmistir (14). Bu baglamda, histerektomi
operasyonu gegiren kadinlarin, biitlinciil bir sekilde fiziksel,
psikolojik ve cinsel anlamda yasanabilecek sorunlara yonelik
profesyonel bakim siireci igerisinde degerlendirebilecek
hemsirelere ihtiyag¢lari bulunmaktadir.

Histerektomide hemsirelik bakiminin kisa dénem amaglari
vital bulgulari kontrol altina almak, agriy1 dnlemek, yeterli sivi
alim1 konstipasyon gelismesini dnlemek, dengeli beslenmeyi
saglamak, aktiviteleri diizenlemek ve enfeksiyon gelismesini
engellemek; uzundénemamaclartisebireyinsaglik durumunun
korunmasimi ve gelistirilmesini saglamak, cinsellige yonelik
duygu ve diisiincelerini rahat¢a ifade edebilmesini saglamaktir
(2, 11, 14). Histerektomi olan hastanin yasam kalitesini daha
da yiikseltebilmek i¢in hemsireler hastanin gereksinimlerine
uygun bakim modellerinden yararlanabilirler. Hemsirelik
modelleri, hemsirelik slireci ve hemsirelik bakimina
bilimsel, planl bir yaklasim saglayabilir. Hemsire kuramcilar
tarafindan gelistirilen bakim modelleri, saglikli ve hasta birey
ve ailesinden elde edilecek verilerin sistemli ve kapsamli
bir bicimde toplanip degerlendirilmesine yardimei olabilir
(15). Hemgsirelik bakim silirecinde model kullaniminin
diger bir faydasi da; girisimlerin gelistirilip test edilmesine
olanak saglamak, hasta bakim sonuglarinin bilimsel bir yap1
icerisinde sunmak olabilir (16). Ayrica saglik profesyonelleri
arasinda koordinasyonu saglayarak uygulamalar arasindaki
farkin en aza inmesine yol agabilir (17). Literatiirde
hemsire arastirmacilarin arastirma problemini sistematik
bir cercevede ele almak amaciyla kuram ve modellere
yer verdikleri belirtilmektedir (16). Hemsirelikte siklikla
kullanilan bazi kuram ve modeller; Roy’un Uyum Modeli,
Peplau Kisilerarasi liski Modeli, Orem Oz Bakim Eksikligi
Hemsirelik Kurami, Neuman’in Sistemler Modeli’dir (17).
Bu makalede de; myoma uteri nedeniyle histerektomi olan
kadin hastanin, Marjory Gordon’un Fonksiyonel Saglik
Oriintiileri (FSO) Bakim Modeli kapsaminda ameliyat sonrasi
donemde yasadigi sorunlarmin tanimlanmasi, bu modelin
histerektomili hasta bakimina uyarlanmasi ve modele
dayali bakim yonetiminin sistematik bir sekilde agiklanmasi
hedeflenmigtir. Bu nedenle ¢alismamizin, jinekoloji alaninda
calisan hemsirelere histerektomili hasta bakimini Gordon’un
FSO Modeli dogrultusunda kapsamli bir sekilde uygulamalari
icin O6rnek olusturacag diigiiniilmektedir.

Fonksiyonel Saghk Oriintiileri Modeli

Fonksiyonel Saglik Oriintiileri Modeli bireyin biitiinciil bir
yaklagimla degerlendirilmesini saglamak amaciyla Gordon
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tarafindan 1982°de gelistirilmistir. Belirli bir zaman dilimindeki
davranislarin siras1 seklinde tanimlanan FSO hemsirelik siireci,
klinik karar verme ve kritik diistinme tizerinde durmaktadir. Bu
model, bireyin gereksinimlerini birbiri ile iligkili fonksiyonel
alanlarda incelemekte, verilerin dogru, objektif ve eksiksiz
toplanmasini ve analiz edilmesini kolaylastirmaktadir. FSO
Modeli ile birey/ailenin sadece sorunlari ve smirliliklart degil,
daha onceden gelisen sorunlar1 yonelik bas etme stratejileri
ve olumlu saglik uygulamalar1 da belirlenebilmektedir (18).
FSO Modeli, hasta ve ailesine standardize bir sekilde sunulan
hemsirelik bakiminda hemsirenin yerine getirmesi gereken
rolleri tanimlanmakta ve kendi uygulamalarinda bireysel
sorumluluk almasim saglamaktadir (18, 19). Ulkemizdeki
literatiirde kadin saghg1 alaninda FSO modelinin kullanildigs,
sezeryan sonrasini konu alan yalnizca bir ¢alismaya ulasilmistir
(22). Bireyleri kapsamli bir sekilde biyo-psiko-sosyal boyutta
ele alan bu model, bireylerin bakim gereksinimlerini 11
fonksiyonel alanda incelemektedir. Bu basliklar; sagligi
algilama ve saglik yonetimi, beslenme metabolik durum,
bosaltim, aktivite-egzersiz, uyku-dinlenme, biligsel-algisal,
kendini algilama, rol iliski, cinsellik-lireme, bas etme-stres
toleransi, deger ve inanglar olarak siralanmaktadir (20).
Bu alanlar, sistematik ve standardize edilmis bilgi toplama
yaklagimi ve hemsirelik bakis agist ile bilginin analiz edilmesini
olanakl kilmaktadir (21).

Marjory Gordon’un FSO Modeli’ndeki Oriintii Basamaklar:
* Saglig1 algilama-sagligin yonetimi: Bireyin saglik, hastalik,
iyilik halini nasil algiladigini ve bunlari nasil yonettigini
tanimlar.

* Beslenme sekli ve metabolik durumu: Bireyin metabolik
gereksinimleri ile iliskili olarak yeme, igme ve tiiketimini
tanimlar (19, 22).

* Bosaltim sekli: Bireyin mesane, barsak, cilt yoluyla
sekresyon bi¢imini tanimlar (19).

» Aktivite-egzersiz sekli: Bireyin yaptig1 aktiviteleri,
egzersizleri, bos zamanini nasil degerlendirdigini ve eglence
Orlintlisiinii tanimlar (15, 19).

» Uyku-dinlenme sekli: Bireyin uyku, dinlenme ve gevseme
bi¢imini tanimlar.

* Biligsel-algisal durum: Bireyin duyusal, biligsel ve algisal
durumu tanimlar. Ayni zamanda gorme, igitme, koklama,
tatma ile ilgili yapilar1 ve siirecleri igerir (15).

 Kendini algilama-benlik kavrami: Bireyin benlik kavrami,
benlik saygisi, kendi tizerinde kontrolii, kendine verdigi
deger, beden imgesini ve duygusal durumunu tanimlar (19,
23).

* Rol-iligski: Bireyin istlendigi rolleri ve rol iliskilerini
tanimlar.

* Cinsellik ve tireme: Bireyin iireme Oriintiisiinii, cinsellikle
ilgili doyum/doyumsuzlugunu igerir (23).

* Bas etme-stres toleransi: Bireyin stresle nasil bas ettigini ve
stresi idare etmedeki etkililigini tanimlar (15).

* Deger-inang: Bireyin degerlerine, kararlarina ve inanglarma
rehberlik eden amaglarla ilgili driintiileri tanimlar (23).
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Olgu Sunumu

Evli, ilkokul mezunu, ev hanimu, iki ¢ocuk sahibi, 49 yasinda,
sosyal giivencesi olan hasta L.C., anormal uterin kanama,
biliyliyen myoma uterinin karmn ve kasik bdlgesinde yaratmis
oldugu agr1 ve son zamanlarda sik idrara gitme sikayeti ile
jinekoloji poliklinigine basvurdu. Yapilan tant ve tetkikler
sonucunda myoma uteri tanist konuldu ve jinekoloji klinigine
TAH-BSO ameliyati i¢in yatisi yapildi.

Hasta, {i¢ y1l 6nce hipotiroidi tanis1 almig ve bu nedenle giinde
bir kez 100 mg’lik levotiroksin sodyum kullanmaktaydi. Ayn1
zamanda hipertansiyon tanisi nedeniyle giinde 50 mg atenolol
+12,5 mg klortalidon tedavisi alan hasta, hipertansiyon
tanistnin - ne zaman konuldugunu hatirlamamaktaydi.
Gegirilmis kalca protezi ameliyati bulunmakta olup, herhangi
bir besine veya ilaca karsi alerjisi yoktu.

Hastaya 14 Mayis 2019 tarihinde Total Abdominal
Histerektomi (TAH) + Bilateral Salpingo Ooferektomi (BSO)
ameliyati uygulandi. Ameliyat sonrasi donemde mevcut
olan tedavisine; diklofenak sodyum (75 mg Intramiiskiiler),
parasetamol (1000 mg Intravendz), enoksaparin sodyum
(100 Subkutan), sefazolin sodyum (1000 mg Intravensz),
[serum ringer laktat (kalsiyum kloriir + potasyumkloriir +
sodyumkloriir + sodyumlaktat)1000cc Intravendz], isolyte
[kalsiyumkloriir + magnezyumkloriir + potasyumkloriir +
sodyumasetattrihidrat + sodyumkloriir + sodyumsitratdihidrat
(1000 ml intravendz) tedavileri eklendi. Ameliyat sonrasi
birinci glinde abdominal bélgede insizyon hattina yakin dreni
bulunmaktaydi.

Hastanin c¢alisma igin bilgileri alinmadan o6nce yapilan
olgu sunumu hakkinda kisa bir bilgi verildi, varsa sorulari
cevaplandirildi ve galigmaya katilimina kabuliinii bildiren
yazilt onami alind1.

Gordon’un Fonksiyonel Saghk Oriintiileri Modeline Gore
Olgunun Tanilanmasi ve Degerlendirilmesi

1. Saglig1 Algilama-Sagligin Yonetimi

L.C.’nin ameliyat 6ncesi donemde vital bulgulart; solunum
sayis1 22 dk, nabiz sayis1 89/dk, sistolik/diastolik kan basinci
ortalama 130/80 mmHg ve kulaktan/alindan temassiz ates
Olger ile olgiilen viicut i¢ sicakligi 37,2°C belirlendi. Ek
hastalik olarak hipertansiyon ve hipotiroidisi olan hastanin
ameliyat deneyimi olarak sadece kalga protezi ameliyati
oldugu kay1t edildi. Jinekolojik agidan son iki yildir yogun
ara kanamalarmin oldugunu ifade etti. Histerektomi ameliyati
olmadan 6nce 15 giinde bir, 10 giin siiren yogun ara kanamalar1
ile siddetli kasik ve karin agrilarinin oldugunu, sik sik idrara
gittigini bu sikayetlerin de hayatini olumsuz yonde etkiledigini
dile getirdi. Tim bu bireysel saghgi ile ilgili yasadigi
sikayetlerine ragmen, L.C.’nin ameliyat oncesi ve sonrasi
donemde olumlu bir saglik algisinin ve ydnetiminin oldugu
belirlendi. L.C. herhangi bir saglik problemi yasadiginda
doktora hemen basvurdugunu, yasanan hastalik belirtilerine
yonelik alternatif yontemlere bagvurmadigmi ifade etti.
Ameliyat sonras1 donemde vital bulgular1 kontrol edildiginde;
solunum sayist 22/dk, nabiz sayis1 82/dk, sistolik/diastolik
kan basinct 130/80 mmHg ve kulaktan / alindan temassiz
ates Olger ile Olciilen viicut i¢ sicakligi 37,1°C olarak tespit
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edildi. Ameliyat sonrasi birinci glinde hasta agr1 yasamasina
ragmen sagligini orta diizeyde algiladigimi belirtti. L.C.
“Ameliyat dncesi kanamalarim vardi, agrim vardi karnimda.
Sik sik idrara ¢ikiyordum. Kabizlik yapiyordu. Simdi rahat
edecegime inantyorum, mutlu olacagima inaniyorum. lyi
olacagim insallah. Simdi agrim var ama o ameliyat agrist
gececektir...” seklinde saglik alg1 ve yonetimini ifade etti.

Agr1, histerektomi ameliyati sonrasi saglik algisim1 ve
yonetimini etkileyebilir. Hemsire olarak L.C.’nin agrisini
degerlendirdigimizde viziiel analog agri1 skalasina gore
insizyon yerinin agri derecesi 5 olarak belirlendi. Bu nedenle
hemsirelik bakim siirecinin igerisinde hastanin “agr1”
sorununa yer verildi. Hemsgirelik tanis1 1: Akut agr1 Beklenen
sonug: Agrmin giderilmesi ve hastanin agri derecesinde
azalma oldugunu belirterek fizyolojik gereksinimlerini yerine
getirebilmesidir. Hemsirelik girisimleri: Ameliyat sonrasi
birinci giinden itibaren akut agri tanisi1 konulan L.C.ye
oncelik sirasina gore planlanan ve uygulanan hemsirelik
girisimleri; hastanin agrisinin yeri, niteligi ve siddetinin
diizenli araliklarla degerlendirilmesi, agrisin1 azaltan/arttiran
nedenlerin sorgulanmasi, agri sirasinda dikkati dagitma
yontemlerin 6gretilmesi (ritmik nefes alma, kendi kendine
sayl sayma, ameliyat bolgesini bir yastikla destekleme vb.),
giin boyu dinlenme periyotlar1 olusturulmasi, giiriiltiisiiz
ortam ve uyku olanagi saglanmasi, kontrandike degilse agr1
kontrolii i¢in farmakolojik olmayan yontemlerin (pozisyon
degistirme, sicak-soguk uygulama, masaj vb.) uygulanmasi,
erken ayaga kalkmasi i¢in tesvik edilmesi, giinliik diizenli
ylrliylis yapmasinin saglanmasi, hastanin  sigkinliginin
giderilmesi icin bagirsak bosaltiminda egzersizin éneminin
anlatilmasi, doktor istemine gdre uygun analjezik tedavinin
uygulanmasi ve sonuglarinin degerlendirilmesidir (24, 25).

2. Beslenme-Metabolik Durum

Hastanin agirligi 76 kg olarak o6l¢iildii. Beden kitle indeksi
28,6 olup, fazla kilolu kategorisinde olan bir hastaydi. Hasta
ameliyat oncesi donemde normalde giinde 2 6giin yemek
yedigini ifade etti. Ameliyat sonrasi birinci giinde L.C. kati
beslenmeye gegmemis olup, yalnizca sivi diyet ile beslendi.
Diyetinde kati beslenmeye gecince tuz kisitlamasi yapildi.
Ciltte abdominal bolgede siitur hatti mevcut olup, perineal
ve abdominal bolgede odem, kasintt ve 1s1 artist yoktu.
Dren takibi yapildi. Tirnaklarinda ve sacinda bir sorun
goriilmedi. L.C.nin tam kan ve rutin biyokimyasal tablosu
degerlendirildiginde normal oldugu saptandi. Bu kapsamda,
hasta L.C.nin beslenme ve metabolik durumuna iliskin “deri
biitiinliigiinde bozulma ve enfeksiyon riski” hemsirelik
tanilarmin  uygun olacagi degerlendirildi. Hemsirelik
tanis1 2: Deri bitinliigiinde bozulma Beklenen sonug:
Bozulan deri biitinliigiindeki hasarin azaltilmasi ve hasarin
giderilmesidir. Hemsirelik girigimleri: Deri biitiinligiinde
bozulma tanisi konulan L.C.ye uygulanmasi planlanan ve
uygulanan hemsirelik girisimleri; hastanin deri biitiinliigiiniin
ve hasarli bolgenin tanimlanmast (kizariklik, akinti, koti
koku, ekimoz, 6demin olmasi gibi), deri biitiinliigiinii bozan
faktorler varsa kizariklik, koti kokulu akinti, 6dem, yara
yerinde ayrilma belirtilerinin takibini saglama, yeterli sivi
alimmin saglanmasi, diizenli olarak beslenmesi, giinliik kilo
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takibi yapilmasi, hastanin pozisyon degisiminin saglanmasi,
serum albiimin diizeyinin kontrol edilmesi, hasta ve ailesine
deri biitlinliigliniin korunmasina yonelik bilgi verilmesidir
(24). Hemsirelik tanis1 3: Enfeksiyon riski Beklenen sonug:
Enfeksiyon olugsmamasi, hastanin enfeksiyon ile ilgili risk
faktorlerini bilmesi ve hastanin enfeksiyondan korunmak igin
uygun dnlemleri aldigini gdstermesidir. Hemsirelik girigsimleri:
Enfeksiyon riski tanis1 konulan L.C.ye uygulanmas1 planlanan
ve uygulanan hemsirelik girisimleri; Enfeksiyona iligkin risk
faktorlerini (obezite, abdominal insizyon ve dren ve intravendz
katater varligi gibi) degerlendirilmesi, enfeksiyonun klinik
belirtilerinin gézlenmesi, dren giris alaninin ve yara yerinin
enfeksiyon belirtileri agisindan incelenmesi, yeterli sivi ve
besin alimmin takibinin yapilmasi, cildin akint1 ve sicaklik
artis1  bakimmdan gozlenmesi, gereksiz invaziv girisim
yapilmamasi, 16kosit degerinin takip edilmesi, ziyaretcilerin
ve hastane personelinin hastayla temastan Once ellerinin
yikanmasmin saglanmasi, hasta ve ailesine enfeksiyon
belirtileri ve korunma yollarinin 6gretilmesi, viicut hijyenine
6nem verilmesi, insizyon bélgesinin pansumaninin aseptik
sartlarda yapilmasi, yasam bulgularmin takip edilmesi ve
uygun bir sekilde kaydedilmesidir (24 ,25).

3. Bosaltim

Ameliyat sonrast birinci giinde olan hasta L.C. giinde 3-4
kez idrarin1 yaptigimi ancak gaita ve gaz cikisinin heniiz
olmadigini ifade etti. Hemsirelik tanis1t 4: Konstipasyon
riski Beklenen sonug: Hastanin bagirsak seslerinin yeterli
olmasi ve giinde bir kez gaita ¢ikiginin olmasidir. Hemsirelik
girisimleri: Konstipasyon riski tanisi konulan L.C.ye
uygulanmasi planlanan ve uygulanan hemsirelik girisimleri;
hastanin dengeli beslenmesinin saglanmasi, gilinliik yeterli
sivinin - alinmasi, kati  beslenmeye gecildiginde posali
besinlerin diyete eklenmesinin saglanmasi, diizenli egzersiz
ve mobilizasyonun saglanmasi ve digkilama aliskanliklarinin
belirlenmesi seklinde siralanmalidir. Defekasyon ihtiyact
geldiginde ertelememesi, defekasyon sirasinda siddetli
ve siirekli ikinmadan kacinmasi gerektigi konusunda da
bilgilendirilme yapilmalidir (24, 25).

4. Aktivite-Egzersiz

Ameliyattan 6 saat sonra mobilize edilen L.C.nin, yatak
icerisinde donerken ve yataktan kalkarken yardima ihtiyacinin
oldugu gozlemlendi. Giinliilk yasam aktivitelerinde yari
bagimli durumda oldugu degerlendirildi. Diisme riski
ve aktivite intoleransi tanilart belirlenen hastaya asagida
belirtilen uygulamalar planlandi.

Hemsirelik tanist 5: Aktivite intoleransi Beklenen sonug:
Hastanin aktivite diizeyinin ve giinliik yasam aktivitelerini
yapmadaki bagimsizligimnm  arttirilmasidir.  Hemsirelik
girisimleri: Aktivite intoleransi tanisi konulan L.C.ye
uygulanmasi planlanan ve uygulanan hemsirelik girisimleri;
hastanin dinlenme halindeyken ve aktiviteden hemen
sonraki yasam bulgularinin degerlendirilmesi, giinlik yasam
aktivitelerini slirdiirmede yardimei olunmasi, yatak ici aktif-
pasif ROM egzersizlerinin yaptirilmasi, yavas ve kisa siireli
aktiviteler yapilmasi, dinlenme periyotlar1 ayarlanmasi ve
aktivitenin yavag yavas arttirilmasidir (24).
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5. Uyku-Dinlenme

L.C. ameliyattan sonra agrilarina ragmen uyku problemi
yasamadigini, rahat uyudugunu ifade etti. L.C.nin ameliyat
oncesi uyku diizeni degerlendirildiginde; hastanin giinde
yaklasik 9 saat uyumasina ragmen sik idrara ¢ikma sikayeti
nedeniyle konforlu bir uyku diizeninin olmadig1 belirlendi.

Biligsel-algisal durum

Hasta L.C.nin zaman, kisi ve yer oryantasyonu vardi. Isitme,
tat alma, dokunma, koklama duyularinda herhangi bir sorunu
yoktu.

6. Kendini Algilama-Benlik Kavrami

L.C. hastaligin1 ve yapilan ameliyati kabullendigini, ameliyat
sonrasi donemde yasadig: sikayetlerin onun giinliik rutinini
bozdugunu ve bu dénemdeki tek amacinin agri ve diger
sikayetlerini gidermek oldugunu belirtti. Hasta kendini
algilama-benlik kavramima yonelik olarak; “Ameliyattan
sonraki ilk giinde agrilarimdan &tiiri rahatsizim ancak
sikayetlerimin bitecegini biliyorum ve mutluyum. Rahmimin
alinmig olmas1 ile kadinhigimin bittigini diistinmiilyorum.
Kendimi yine saglikli bir kadin ve birey olarak gériiyorum...”
ifadesinde bulundu. Hastanin durumu ile ilgili olumlu benlik
algisina sahip oldugu degerlendirildi.

7. Rol-Iliski

Hasta, rol iligkisi kavramini agi8a ¢ikaric sekilde “Ameliyat
sonrast dénemde kendimle ilgili rol kayb: yasamadim. ki
oglum var, gilizel bir ailem var. Cocuklarimla, esimle ve
cevremle giizel iletisimim var. Yine ayni sekilde herkese
giizel bakarim. Egime, ¢ocuklarima, ¢evreme, aileme deger
veririm...” ifadesinde bulundu.

8. Cinsellik-Ureme

L.C.ye cinsel yasantist ve esinin histerektomi ameliyatina
yonelik algt ve diisiinceleri soruldugunda; “Esimle haftada
bir iki kez birlikte olurduk ama kanamalarim ve rahatsizligim
oldugunda birlikte olmazdik, esim bu durumu anlayisla
karsilardi. Son iki ay karmm agrim artti, sik sik idrara
¢ikiyordum ve kanamalarim beni ¢ok rahatsiz ediyordu. Bu
nedenle en son iki ay 6nce birlikte olduk. Esim bana bu siiregte
¢ok destek oldu. Onunla ameliyat dncesi konustuk ve benim
sagligimin her seyden 6nemli oldugunu, ameliyat olmami
istedigini soyledi. Ameliyat sonrasinda da cinsel hayatimizda
bir degisiklik olmayacak. Bu konuda ¢ok sansliyim, esim
bana ¢ok onem verir...” seklinde ifade etti.

9. Bags Etme-Stres Toleransi

Hasta; “Ameliyat Oncesi stresliydim. Acaba ameliyatta bana
bir sey olur mu, 6liir miiyiim diye korkuyordum” seklinde
aciklama yapti. Hayatinda herhangi bir sorunile karsilagtiginda
dua edip kitap okudugunu, arkadaslarina gittigini; ameliyata
girerken de dua ederek kendini telkin ettigini belirtti. L.C.nin
herhangi bir sorunla karsilagtiginda etkili stres yonetimi ve
aile destegi ile birlikte bas etme mekanizmasinin oldugu
degerlendirildi.

10. Deger-Inang
Hasta L.C., yasadig
etkilemedigini ifade etti.

hastaligin deger ve inanglarimi
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Tartisma

Bu bolimde, myoma uteri nedeniyle histerektomi olan
hastanin, ameliyat sonrast1 dénemde Marjory Gordon’un
“Fonksiyonel Saglik Oriintiileri Bakim Modeli”’nden yola
cikilarak belirlenen sorunlarin tartisilmasina yer verilmistir.
Histerektomi jinekolojide en sik wuygulanan cerrahi
prosediirlerin baginda gelmektedir (3, 26). Ozdemir ve
Pasinlioglu (27) yapmis olduklart ¢alismada, histerektomi
ameliyat1 olan kadinlarin bir kisminin kadinliginin en 6nemli
parcasini kaybettigi diisiincesine sahip oldugu, kadmlar i¢in
uterusun anlaminin 6nemli bir yer tuttugunu vurgulamistir.
Bu ¢aligmada ise; hastaya ameliyat sonrasi donemde uterusun
c¢ikarilmasinin kadinlik algist i¢in ne ifade ettigi soruldugunda,
hastanin bu konuda olumsuz duygu ve diislincelerinin
olmadig1 degerlendirilmistir. Bu sonug literatiire paralellik
gostermemektedir. Hasta L.C.nin ameliyat sonrast beden
imgesinin veya kadinlik algisinin olumsuz olmamasinin, es ve
aile desteginin yiliksek olmastyla iliskili olabilecegi kanisina
varilmigtir.

Bu calismada hastanin ifadeleri dogrultusunda, ameliyat
Oncesi esi ile cinsel yasantilarina yonelik uyumlu bir
birlikteliginin oldugu degerlendirilmistir. Bu konuda yapilan
calismalar incelendiginde, histerektomi sonrasi cinsel yagsamla
ilgili saglik personelinin egitim ve danismanlik yapmakta
eksik oldugu vurgulanmaktadir (11, 28, 29). Bu nedenle
hemsirelerin histerektomi ameliyati gegirecek hastalarda
operasyon dncesi ve sonrasi cinsel yasamlar1 ve beklentileri
iizerine konusmalarina firsat vermeleri onerilmektedir. L.C.
gecirdigi operasyonu ve hastaligint kabullenmis, fiziksel
yasadig1 sikayetlerinin onun giinlilk rutinini bozmadigini
ifade etmigstir. Hastanin genel olarak post-operatif donemde
fizyolojik gereksinimlerine yonelik yakinmalarinin oldugu,
rol-iligkisi fonksiyonel alanina yonelik olumsuz bir
diisiincesinin olmadig1 saptanmistir. Bu sonucun myoma
uteri nedeniyle olan histerektomi ameliyatinin jinekolojik
kanser gibi agir emosyonel yiikiiniin ve yasam kalitesini
uzun dénem olumsuz etkilerini yasamamast ile ilgili oldugu
diisiiniilmektedir. Bu nedenle L.C.nin histerektominin uzun
donem etkilerine yonelik taburculuk egitim gereksiniminin
olacag1 diisliniilerek, egitim planlanmigtir. Literatiirde,
histerektomi olan kadinin hasta bakiminda taburculuk egitimi
onemli bir yer tutmaktadir (14, 30).

Sonuc¢

Bu ¢alismada TAH + BSO ameliyati ge¢irmis olan L.C.nin
FSO Bakim Modeli’nden temellendirilen, biitiinciil ve
sistematize bir yaklasim sunan, bir¢ok hemsirelik tanisi
ve sorun alanlart iceren hemsirelik bakim plant Srnegi
sunulmustur. Bu dogrultuda FSO Bakim Modeli’nin
histerektomili hasta bakim siirecinde kadini genis bir bakis
acis1 ile degerlendirmeyi saglamasi nedeniyle, profesyonel
saglik bakimi sunmada yararli ve etkin bir model olabilecegi
sonucuna varilmistir. Bu ¢aligmanin, kadin sagligi alaninda
calisan hemsirelere bu alanda 6rnek olacagi ve bu konudaki
farkindahiklarmi yiikseltecegi diisiiniilmektedir. Ulkemizde
hemsirelik modelleri kullanilarak yapilabilecek calismalarin
arttirilmasi 6nerilmektedir.
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A 4
Ozet

Amac: Yeme bozukluklarindaki artigin kiiltiirel degisim, artan
batililasma ve sanayilesme, aile iliskilerinin zayiflamasi ve
sosyal destegin azalmast ile iligkili oldugu diisiiniilmektedir.
Yemekleri 6diil olarak gérmeye baslamak tikinircasina yeme
bozuklugunda (TYB) rol oynarken, anoreksiya nervozada
(AN) ise besin ile korku ve kaygi iliskilendirilmektedir.

Olgu: 23 yasindaki kadin hasta, bir yil icerisinde énce AN
ardindan TYB tanilar ile izlenmis; psikofarmakolojik tedavi,
biligsel davranis¢i terapi ve beslenme tedavisinin bir arada
uygulandigi olgu sunulmustur.

Sonuc¢: Bu vakanin takdiminde bireylerdeki farkli duygu
durumlarinin yeme bozukluklarina olan etkisi, damgalanma
kavrami, beslenme tedavisi ve yeme bozukluklarinda
psikolojik tedavi yontemlerinin dnemi vurgulanmigtir.

Anahtar Kkelimeler: Yeme Bozukluklari,
Nervoza, Tikanircasina Yeme Bozuklugu.

Anoreksiya

Abstract

Objective: The increase in the prevalence of eating disorders
is thought to be related to cultural change, increasing
westernization and industrialization, weakening of family
relations and decreasing social support. While increasing
sensitivity to food and rewarding values plays a role in binge
eating disorder, food and fear and anxiety are associated with
anorexia nervosa.

Case: A 23-year-old female patient was diagnosed with
anorexia nervosa followed by binge eating disorder in one
year. Psychopharmological treatment, cognitive behavioral
therapy and nutritional therapy were applied together.

Conclusion: In this case report, the effects of individual
emotional states on eating disorders, the concept of
stigmatization, nutritional therapy and the importance of
psychological treatment methods in eating disorders are
emphasized.

Keywords: Eating Disorders, Anorexia Nervosa, Binge
Eating Disorder.

v
Giris

DSM-V kriterlerine anoreksiya nervoza (AN); gereksinimlere
gore enerji alimini kisitlamanin bir sonucu olarak belirgin bir
bicimde diisiik viicut agirligina sahip olma, kilo almaktan
korkma ve kilo almay1 gii¢lestiren davraniglarda bulunma
olarak tanimlanmaktadir. Tikanircasina yeme bozuklugu
(TYB) ise; ¢ogu kisinin yiyebileceginden daha fazla besini
daha kisa bir zaman diliminde yeme ve yerken oto kontrolii
kaybetme durumlar ile karakterizedir. Tikinircasina yeme
donemlerinde; alisilanin iistlinde bir hizla yeme, rahatsizlik
verecek diizeyde tokluk hissedinceye kadar yeme, aglik hissi
duymuyorken asirt miktarlarda yeme, ne kadar yediginden
utandig1 i¢in yalnizken yeme, yemek sonrasi kendinden
tiksinme ya da sugluluk duyma durumlarindan en az iici
ya da daha fazlasi yasanmaktadir (1). AN, tedavi sonrasi
tekrarlanabilme olasilig1 yliksek olan bir hastaliktir. Tedavide
agirlik artis1 hayati bulgularin diizelmesi igin dnem tasimakta
olup, amag¢ sadece agirlik kazanmimi degildir. Hastaligin

tekrarinin  Onlenebilmesi i¢in yeterli agirlik artisinin
saglanmasindan sonra psikoterapi devam ettirilmelidir (2).
Yeme bozukluklarinin tedavisinde, psikolog, diyetisyen ve
yeme bozukluklart alaninda uzman bir doktorun is birligi
onerilmektedir (3). Anoreksiya nervoza tedavisinde 6zellikle
aile terapisinin 6nemi vurgulanirken (4); TYB nin tedavisinde
ise antidepresan ve bilissel davranisci terapi (BDT)
uygulamalarinin yarar saglayabilecegi yapilan ¢aligmalarla
gosterilmistir. Tikanircasina yeme bozukluguna sahip olan
bireylerde BDT en etkili tedavi olarak kabul edilmektedir (5).
Biligsel davranisci terapi, psikolojik bozukluklarin islevsel
olmayan bilislerden kaynaklandigini ve diisiinme Oriintiilerini
daha mantikli olanlarla degistirmenin bozuklugun belirtilerini
rahatlatacagin1 varsayar (6). Bu c¢alismada klinigimize
basvuran tikanircasina yeme bozukluguna sahip hastanin
incelenmesi  amaglanmigtir.  Sunulan  olgu, tedavinin
devamliliginin 6nemini ve alternatif tedavi yaklagimlarini bir
aradabarindirdigiicin yeme bozukluklarinin degerlendirilmesi
adina 6nem tasimaktadir.
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Yeme bozukluklarina dair bir olgu sunumu

Olgu Sunumu

Vakanin takdimi i¢in hastadan sozIlii onam alinmistir. Vaka
23 yasinda, kadin, {iniversite dgrencisiydi. Vaka, beslenme
konusundaki endiseleriyle 2018 yili basinda diyetisyene
basgvurdu. Diyetisyene basvurdugu donemde 39 kg; 170
cm (BKi 13,4 kg/m?), olan hastanin AN olabileceginden
siiphelenen diyetisyeni, hastay1 psikiyatriste yonlendirdi ve
psikiyatristi tarafindan yemek yeme tutumundaki bozukluklar
ve fiziksel semptomlar degerlendirilerek AN teshisi konuldu.
Adolesan donemin baslarindan itibaren 42 kg civarlarinda
seyreden hasta, 2011-2018 yillar1 arasinda menstriiel
diizensizliklerle baglayan durumun, amenoreile sonuglandigini
soyledi. Anorektik donem ile es zamanli olarak yasadigi
depresif duygu durumu nedeniyle psikiyatriste ve psikologa
giden hasta, psikiyatrist Onerisiyle kullanmaya basladigi
antidepresan ila¢ tedavisi (etken madde: isokarboksazid),
psikologuyla uyguladig1 psikoterapi seanslart ve diyetisyenin
verdigi diyet programiyla saglig1 i¢in sorun teskil etmeyecek
kilo araligma geldigini belirtti. Yeme davranistyla ilgili
tutumunu degistirmek isteyen psikologunun hizli sonug
almak i¢in bilissel davranisci terapiyi onerdigini; ancak hasta
kendisinin terapiyi tamamlamadan yurt digina gittigini anlatt1.
Yurt dis1 seyahatlerinde hastanin arkadaslari ve ailesiyle
olan iletisiminin azalmasinin psikolojik durumunu olumsuz
etkiledigini ve tikinircasina yeme davraniginin bagladigini
belirtti. 60 kg’a ulastiktan sonra tikinircasina yeme ataklarini
kontrol edemeyen hasta, Istanbul Universitesi Istanbul Tip
Fakiiltesi’ne bagvurarak, burada TYB teshisi aldigin1 ve
yatarak tedavi gordiigiinii soyledi. Hastaya TYB tanisinin
konulmasinda normalden daha fazla ve hizli yemek tiiketimi,
yemek yerken oto kontroliinii kaybetmesi ve ani agirlik artist
semptomlar1 dikkate almmmisti. Hasta 45 giinliikk hastane
yatigini takiben 10 kg aldigini, depresif duygu durumunun
ve yeme ataklarmin artarak devam ettigini belirtti. Taburcu
edildikten sonra yeme ataklarinin tekrarlamaya devam ettigini
soyledi.

Kilo almaktan sikayet¢i olan hasta 2019 yilinda 92 kg, 31,8
kg/m? BK1 ile beslenmesini diizenleyebilmek icin klinigimize
basvurdu. Hastanin aile ge¢misi hakkinda bilgi vermesi
istendiginde ailesini; “Aile iiyelerim kemikleri sayilacak kadar
zay1f” tabiriyle tanitti. Hasta; 6zellikle annesinin saglikli yeme
takintis1 oldugunu ve disardan paketli gidalar dahil olmak
iizere hicbir yemek tiiriinii yemedigini; onun yeme tutumunun
tim aileyi etkiledigini anlatti. Ailede genetik hastalik
olmadig1; ancak anne ve babanin normal BKI degerlerinin
altinda oldugu 6grenildi. Hasta, anorektik donemde kendini
sosyal cevreden tamamen soyutladigmi, digsarida yemek
yiyemedigi i¢in, bir siire sonra evden ¢ikmadigini anlatti.
Anorektik doneminde asla yemedigi besinlerden bahsederken,
karbonhidrattan 6zellikle uzak durdugunu hatta i¢inde seker
oldugu icin meyve bile yemedigini sdyledi.

Hastanin saghgiyla ilgili parametreleri inceledigimizde,
anorektik donemden beri devam eden demir eksikligi anemisi
gozlemlendi.

Son bir yildir i¢inde bulundugu siirecle birlikte hastanin
sosyal fobiyi diisiindiiren belirtileri gdzlemlendi. 2019 yilinda
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okula hi¢ gitmedigini; ¢ilinkii insanlarin onu tanryamadigini
ve bu durumdan rahatsiz oldugunu sdyledi.

Hasta beslenme klinigimizde takip edilirken, ilk bagvurdugu
psikologundan farkli bir uzman ile psikoterapi siirecine
yeniden bagladi. Tikanircasina yeme ataklari esnasinda
oto kontroliinlii kaybettigini; evde ne kadar paketli gida
varsa hepsini bitirdigini soyledi. Yeme ataklarmi tetikleyen
durumlarin1 sordugumuzda ise ozellikle yalniz kalmak ve
stres oldugunu anlatti. Hasta bu durumlar1 psikologuna
aktardiginda, psikologu bilissel davranis¢i terapinin yarar
saglayabilecegini; ancak terapide devamlilik gostermesinin
onemli olacagini anlatti. Hastaya psikologu ve diyetisyeni
tarafindan, hastanin anorektik dénem ve tikanircasina yeme
donemindeki biling diizeylerinin yanlis oldugu, hicbir besinin
tek basma agirlik artisindan sorumlu olmadigi anlatildi.
Ancak terapi uygulandigi sirada sosyal hayatinda yasadigi
baskilardan dolay1 bu durumu diizeltmek konusunda bagarilt
olamadi. Hastada duygusal yeme davranisini diisiindiiren
belirtiler de gbzlemlendi. Terapi esnasinda fark ettigi en Snemli
durum, yeme ataklarinin duygu durumu degisikliklerinden
oldukca etkilendigi olmustu. Negatif duygu durumlarinin
yeme ataklarini tetikledigini ve bu siirecte liziintii ve tiksinti
duygularint siklikla yasadigini anlatti. Tikiircasina yeme
ndbetlerinin ailesinden ayrilip 6grenci evine ¢iktiginda artis
gosterdigini fark eden hasta, yalniz kaldiginda ataklarinin
tetiklendiginden bahsetti.

Klinigimize bir aydan beri devam eden hastanin beslenmesi
diizenlenirken; anorektik doneminde o6zellikle kagindigi
besinlere de yer vermeye calisilirken; kendine beslenme
konusunda kesin smirlar koymamas: gerektigi anlatildi.
Anorektik doneminde kendine yasak koydugu besinlere,
tikinircasina  yeme ataklarinda ydneldigi gozlemlenen
hastadan, ilk seansta besin gilinlii§ii tutmasi istendi ve
diyet kisitlamasina gidilmedi. Ikinci seansa geldiginde
hastanin besin giinliigii incelendi, ataklara neden olan duygu
durumlarina bakildi, hastayla bu konularda gortisiildii. Atak
doneminde yoneldigi besinlere bakildiginda paketli besinlerin
ve karbonhidrat kaynaklarinin agirlikli oldugu saptandi, bu
durum dikkate almarak diizenlenen diyet listesinde paketli
besinler yerine, saglikli ancak sevebilecegi karbonhidrat
kaynaklar1 eklendi. Atak donemindeki tatli tiiketimini
baskilamak i¢in siitlii tatlilar yazildi; makarna, patates gibi
gidalar ise listeden ¢ikarilmayarak; porsiyon kisitlamasina
gidildi. Uygulanan tedavi sonrasi hastanin besin tiiketim
kayitlar1 incelendiginde yeme ataklarinin azaldigi, hastanin
kilo vermeye basladig1 goriilmiistiir. Hastanin tedavisine
devam edilmektedir.

Tartisma

Sunulan vakada 23 yasinda olan kadin {iniversite 6grencisinin
biryiligerisinde yasamis oldugu AN ve TYB olmak iizere yeme
bozukluklarinin etiyolojisi ve tedavi yontemleri incelenmistir.
AN tedavisinde kullanilabilen aile terapisindeki temel amag;
yeme bozuklugu olan birey ve ailesinin bir araya gelerek
iletisim kurmasina yardimei olmaktir. Aile {iyeleri birbirinden
etkilenmekte olup; ailedeki bir bireyin davranigindaki
degisiklik diger aile lyelerinin davranis degisikligini de
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etkilemektedir (7). Bu vakada ailede gozlenen asir1 zayiflik
ve yeme tutumundaki bozukluk, aile terapisinin uygulanmasi
gerekliligini diisiindiirmektedir. Bireyin duygusal diizensizlik
durumunun yeme bozukluklariyla iligkili oldugu konusunda
artan kanitlar da mevcuttur (8). Olumlu veya olumsuz
duygusal uyaranlarin yeme davranisi degisikliklerine yol agtigi
bilinmektedir (9). Farkli duygular ile gida alimi arasindaki
iliski arastirilmig; insanlarin olumlu duygular varliginda
saglikli, olumsuz duygular varliginda sagliksiz gidalari
tiiketme egiliminde oldugu saptanmistir (10). Sunulan olguda
gozlemlenen TYB ataklarinin olumsuz duygular ile arttig1 ve
ataklar esnasinda sadece sagliksiz atistirmaliklara yoneldigi
goriilmiistiir. Bu vaka i¢in yalniz kalmanin getirdigi iiziintd,
TYB’ye eslik eden depresif duygu durumu tetiklemistir, bu
da ataklarm sikligini artirmistir. Akranlan tarafindan maruz
kaldig1 baski ve damgalanma da ataklar1 artirir niteliktedir.
Aragtirmalar agirlik damgalamasimin obezite ve TYB ile
iliskili oldugunu gostermistir. Agirlik damgalamasi uyumsuz
yeme davranislart ve yeme bozukluklart igin bir risk
faktoriidiir. Klinik ¢alismalar TYB olan hastalarin kontrollere
gore daha fazla agirlik damgalamasina maruz kaldiklarini
gostermektedir (10).

Tikanircasina yeme bozuklugunda, hastalarda tatmin gii¢liigii
nedeniyle ¢ok hizli yemek yeme durumu goriilmektedir.
Yeme davranist bozuk olan bu hastalarda, yiyecekler
tikinircasina yeme ataklarina neden olan tuzaklar olarak
tanimlanir. Bu besinleri olabildigince tiiketmemeyi tercih
eden hastalarin, besinlerle tekrar tanigtirilmasi ve diizenli
araliklarla, kontrollii miktarlarda tiiketimlerine izin verilmesi
tedaviye yardimci olabilmektedir (11). Klinigimize basvuran
vakamizin beslenmesini diizenlerken, anorektik doneminde
ozellikle kagindig1 besin 6gelerini diyetine eklemek icin ¢aba
gostermemiz de bu durumu destekler niteliktedir.

Sonuc¢

Yeme bozukluklarinda, psikiyatri ve beslenme uzmaninin
yer aldig1 multidisipliner tedavi yaklagimi hastaya yardimci
olabilmektedir; yeme bozukluklarinin tedavisinde beslenme
ile es zamanl olarak psikoterapi vazgecilmezdir (12).
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ﬂ\\ Yetersiz Biyopsi Sonrasi Yanhs Yorumlanan
Ameloblastik Fibro-Odontoma Vakasi: Olgu Sunumu

et I . .
Q}/ Ameloblastic Fibro-Odontoma Misinterpreted
After Insufficient Biopsy: A Case Report
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v

Ozet Abstract

Amacg: Ameloblastik fibro-odontoma (AFO) epitelyal ve Objective: Ameloblastic fibro-odontoma (AFO) is a rare
mezensimal hiicrelerin proliferasyonu sonucu olusan, nadir benign odontogenic tumor caused by proliferation of epithelial
goriilen, iyi huylu odontojenik bir tiimordiir. Genellikle and mesenchymal cells. It is generally seen in children and
cocuklarda goriiliir ve asemptomatik seyirlidir. Sundugumuz has an asymptomatic course. In our case, the case of AFO
olguda ise eksik biyopsi sonucu yanlis teshis konulan AFO which was misdiagnosed as a result of incomplete biopsy is
vakast sunulmakta ve lezyonun histopatolojik olarak ayirict presented and in the histopathological differential diagnosis
teshisinde biyopsi orneklerinin eksiksiz alinmasmin 6nemi of the lesion, the importance of taking biopsy samples
vurgulanmaktadir. completely is emphasized.

Olgu: Sag mandibular posterior bolgesinde gegmeyen sislik Case: A 9-year-old male patient who applied to our clinic
sikayetiyle klinigimize bagvuran 9 yasindaki erkek hastada with a complaint of swelling that did not pass in the right
oncelikle biyopsi yapilmasina karar verildi ve ardindan mandibular posterior region was decided to take a biopsy first,
kitlenin teshisi Ameloblastik Fibroma (AF) olarak konuldu. and then the diagnosis of the mass was made as Ameloblastic
Ancak lezyonun cerrahi eksizyonu sonucu yapilan ikinci Fibroma (AF). However, in the second histopathological
histopatolojik incelemede kitlenin AFO oldugu rapore edildi. examination performed as a result of surgical excision of
Hastanin postoperatif donemde yapilan kontrollerinde ise the lesion, the mass was reported to be AFO. In the patient's
iyilesmenin sorunsuz oldugu goriildii ve herhangi bir niiksle postoperative controls, healing was observed to be smooth
karsilasilmadi. and no recurrence was encountered.

Sonu¢: AFO’nin literatiirde odontomanin farkli bir sathasi Conclusion: There are also discussions in the literature about
m1 yoksa farklt bir patoloji mi oldugu konusunda tartismalar whether AFO is a different stage of odontoma or a different
bulunmaktadir. Kesin teshis igin histopatolojik incelemenin pathology. Histopathological examination should be done
dikkatle yapilmasi gerekmektedir. Ancak biyopsi kesitlerinin carefully for a definitive diagnosis. However, as in our case,
eksiksiz olmasi vakamizda karsilastigimiz gibi histopatolojik biopsy sections should be performed completely to prevent
acidan yanlis yorumlamalarin 6niine gececektir. histopathological misinterpretations.

Anahtar Kkelimeler: Ameoblastik Fibroma, Ameoblastik Keywords: Ameoblastic Fibroma, Ameoblastic Fibro-
Fibro-Odontoma, Histopatolojik Inceleme, Biyopsi. Odontoma, Histopathological Examination, Biopsy.

v

Giris AFO iyi kapsiillii, yavas biiyiiyerek genisleyen ancak nadir
Ameloblastik fibro-odontoma (AFO) ilk kez 1972 yilinda goriilen bir timordir (2). Genellikle vakalarin %90’ indan
tanimlanmisg olup tiim odontojenik tiimoérlerin yaklagik fazlas1 yasamin ilk iki dekadinda ve erkeklerde teshis
olarak %1-3’linii olusturmaktadir (1).  Daha Onceleri edilir (3, 4). Hastalar genellikle mandibular veya maksillar
agresif  oOzelligiyle  bilinen  ameloblastik-odontoma posterior bolgenin agrisiz sisligi ile bagvururlar. AFO gibi
(odontoameloblastoma) ile karigtirilan AFO, 2005 yilinda mikst odontojenik tiimorlerin bilesenleri genellikle histolojik
Diinya Saghk Orgiitii (WHO) tarafindan, ektomezensimal olarak diger odontojenik tiimdrlerden olan ameloblastoma,
dokuya gomiilmils odontojenik epitelden kaynagini alan bir adenomatoid odontojenik tiimér ve ameloblastik fibromaya
neoplazm olarak tamimlanmistir (2). Kitlenin gelisiminde benzerlik gostermektedir (5). Ayrica mikst odontojenik
hem epitelyal hem de mezensimal hiicrelerin proliferasyonu timorler kalsifiye odontojenik kist veya kalsifiye epitelyal
etki gostermektedir. Bu nedenle tiimoér ektomezengimal odontojenik tiimore benzer 6zellikler gosterir.

odontojenik tiimorler siifinda bulunmaktadir.
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Yetersiz biyopsi nedenli yanlis tant

AFO’nun ayirici teshisi, uygulanacak tedavi metodlari, hasta
takibi ve olasi niiksler agisindan 6nem arz etmektedir. Benzer
bir durum AFO ile histolojik olarak ayni siniflamada olan ve
klinik agidan benzer 6zelliklere sahip diger tiimorler agisindan
da gegerlidir. Bu kitlelerden en iyi bilineni ve AFO ile ayni alt
siniflama grubunda bulunan ameloblastik fibroma (AF)’dur.

Bu caligmada rutin muayene amaciyla tarafimiza basvuran
ve cenesindeki sislik nedeniyle opere edilen, insizyonel
biyopside ameloblastik fibroma 6n tanist alan ancak takiben
yapilan eksizyonel biyopsi ile kesin taninin AFO oldugu
anlasilan olgu sunumu giincel literatiir bilgisi dahilinde ele
alinacaktir.

Olgu Sunumu

9 yasinda erkek hasta sag alt cenesinde sislik sikayetiyle
klinigimize ebeveyni esliginde basvurdu. Alinan anamnezde
lezyonun agri yapmadigi ve hastanin lezyonun ne kadar
stiredir var oldugunu bilmedigi ancak son iki hafta i¢erisinde
cenesindeki siglikten dolayr durumu fark ettigi 6grenildi.
Tibbi anamnezde hastanin ayrica sistemik olarak saglikli
oldugu, ailesel bir hastaligi bulunmadigi, herhangi bir ilag
kullanmadig1 6grenildi.

Hastanin ekstraoral muayenesinde herhangi bir anormal
durum, patoloji ve servikal lenfadenopatisi bulunmamaktaydi.
Intraoral klinik muayenesinde de ¢ignemede zorluk,
parestezi ve akmti sikayeti yoktu. Ancak sag posterior
mandibulada goézle goriilebilir boyutta bir sislik-ekspansiyon
oldugu gorildii. Disetlerinin hiperemik agiz hijyeninin
yetersiz oldugu goriildii (Sekil 1). Radyografik incelemede
panoramik grafide ilgili bolgede ikinci molar dis germini
bazis mandibulaya ekspanse etmis, on-arka yonde korpus
mandibulada birinci molar digin distalinden baslayip ramus
mandibulaya kadar devam eden keskin radyoopak smirl,
igerisinde tigiincli molar disin germi de dahil olmak tizere
radyoopak goriiniimde diizensiz karakterde ¢ok sayida kitlenin
bulundugu radyoliisent goriiniimli kitle gorildi (Sekil 2a).
Takiben alinan CBCT alindiginda lezyonun koronal kesitte
laterale ve mediale ekspansiyon yaptigi, kortikal sinirda yer
yer perforasyon alanlarinin oldugu goriildii (Sekil 2b).

Sekil 1. Preoperatif agiz i¢i goriinimil
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Sekil 2. a. Preoperatif panoramik radyografi goriintiisii, b. Preoperatif
dental tomografi goriintiisii

Sekil 3. a, b. Insizyonel biyopsi sonucu kitlenin histopatolojik
incelemesi (Hemotoksilen eozin, x100; ok isareti: odontojenik epitel)

Sekil 4. Kitlenin immiinohistokimyasal analiz sonucu goériintiisii (ok
isareti: odontojenik epitelde immiinhistokimyasal p63 boyanmasi)

Hastada lokal anestezi altinda oncelikle biyopsi yapilmasi
planlandi. Gerekli bilgilendirmeden sonra hasta ebeveyninden
onay alinmasini takiben hastada insizyonel biyopsi yapilarak
patoloji anabilim dalina gonderildi. Insizyonel biyopsi
orneginin incelenmesinde fibrokollojenize stromada, kordlar
ve kiimeler halinde gelisim gosteren, dental papillaya
benzeyen odontojenik epitel izlendi (Sekil 3a, b). Epitelde
immiinhistokimyasal p63 ile boyanma gozlendi (Sekil 4).
Kalsifiye komponent izlenmedi. Histopatolojik bulgular
ameloblastik  fibroma lehine degerlendirildi. Yapilan
inceleme sonucu kitlenin igerisindeki radyoopak materyalden
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dolay1 patologla vakanin durumu tekrar konsiilte edilerek
hastanin tedavisine devam edildi. Takiben genel anestezi
altinda inferior alveolar siniri koruyacak sekilde kitlenin
total eksizyon ve kiiretaji yapildi (Sekil 5a, b). Eksizyon
materyalinin histopatolojik incelenmesinde ise bu bulgulara
ek olarak dentin ve mine izlendi (Sekil 6a, b). Bu histolojik
bulgular nedeniyle ameloblastik fibro-odontoma tanist
konuldu. Hasta operasyondan iki giin sonra dneriler ve medikal
tedavi verilerek taburcu edildi. Postoperatif 6.ay kontroliinde
herhangi bir sorun goriilmedi, yumusak doku iyilesmesinin
sorunsuz oldugu (Sekil 7a); defekt i¢i kemik iyilesmesinin ise
devam etmekte oldugu gozlendi (Sekil 7b). Hastanin halen
diizenli klinik ve radyografik takipleri yapilmaktadir.

Sekil 6. a, b. Eksizyonel biyopsi sonucu kitlenin histopatolojik
incelemesi (Hemotoksilen eozin, x40,x100; ok isareti: mine, yildiz
isareti: dentin)

Sekil 7. a. Postoperatif donemde yara yerinin ag1z i¢inde goriintim,
b. Postoperatif donemde yara yerinin radyografik agidan goriiniimii
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Tartisma

Tim odontojenik tiimorlerin yaklagik %1-3’tinii olusturan
AFO, nadir goriilen odontojenik lezyonlardan birisi olarak
kabul edilmektedir (1). 2017 yilinda yapilan bu konuyla ilgili
sistematik bir derlemede literatiirdeki 137 ¢alismada toplam
AFO vaka sayisinin 215 oldugu bildirilmektedir (6).

Literatitrde =~ AFO’nun smiflandirilmast ~ konusunda
aragtirmacilar arasinda farkli goriisler bulunmaktadir.
AFO, AF ve odontomay1 da iceren iyi huylu miks lezyon
kategorisine aittir (7). Diinya Saglik Orgiitii (WHO)’ niin
yaptig1 son tanima gore de AFO, hem AF’nin hem de
kompleks odontomanin &zelliklerini gdsteren iyi huylu bir
timordiir (2). Lezyonun karakteristiginin neoplazm veya
hamartom 6zellikte olup olmamasi en 6nemli fikir ayriligidir.
Philipsen ve ark. ile Slootweg, AFO’nin hamartomatoz bir
dogaya sahip oldugunu, AF’nin ise neoplastik bir yapida
oldugunu savunurken (8, 9); Oghli ve ark. ise AFO’nun
olgunlasmamis kompleks odontomdan histolojik olarak ayirt
edilemeyecegini belirtmistir (10). WHO smiflandirmasinda
ise AF, AFO ve kompleks odontoma farkli patolojiler olarak
kabul edilmektedir. Nitekim gerek elektron mikroskobu
gorlintlisii gerekse immiinohistokimyasal bulgulari ile AFO
histopatolojik olarak AF’den ayrilmaktadir (8).

Sundugumuz olguda ilk yapilan insizyonal biyopsi ve
histopatolojik inceleme sonucunda kitlenin AF oldugu rapor
edildi. Sonrasinda ise tedavi amagli tamami eksize edilen
tiimor dokusunun tekrardan histopatolojik incelemesi yapilmis
ve kitle AFO olarak teshis edilmistir. Bu nedenle bizde
WHO goriisiinde oldugu gibi AFO’nin ayr1 bir lezyon olarak
siniflandirilmasinin daha dogru oldugu diisiincesindeyiz.

AFO’yu diger lezyonlardan ayiran diger kriter de lezyonun
goriildigi yastir. Philipsen ve ark. yaptiklari ¢alismada AFO
vakalarinin AF ve ameloblastik fibrodentinoma vakalariyla
karsilagtirildiginda daha diisiik yas ortalamasina sahip
olmasiyla ayrilabilecegini bildirmistir (8). Boxberger ve ark.
yaptig1 220 vakanin derlendigi ¢alismada AFO olgularinin
ortalama goriilme yasinin 9,4 olarak tespit etmistir (11).
Ortalama goriilme yasi AF igin ise Chen ve ark. tarafindan
15,9 olarak tespit edilmistir (12). Bizim olgumuz da benzer
sekilde 9 yasindaydi ve AF ile ayirici tanida mevcut literatiir
ile uyumluydu.

Boxberger ve ark. yaptig1 ¢alismada AFO’nun %59,1 orani
ile daha sik alt ¢enede goriildiigiini bildirirken (11); her iki
cenede Ozellikle posterior bolgede esit oranda dagildigini
bildiren ¢aligmalar da bulunmaktadir (13-15). AF olgulan
icinse Chrcanovic ve ark. 6zellikle mandibulada ve posterior
bolgede daha sik goriildiigiini bildirmistir (16). Cinsiyet
ayrimina bakildiginda ise Boxberger ve ark. ¢aligmalarinda
AFO’nun 1,6/1 oraninda erkeklerde daha sik goriildiigiinii
bildirmistir (11). Bizim olgumuzda da kitle alt ¢ene sag
posterior bolgede lokalizeydi ve hasta erkekti.

AFO wvakalar1 siklikla asemptomatik karakterdedir ve
genellikle radyografik muayene esnasinda tesadiifen
saptanmaktadir. Ancak kortikal kemikte ekspansiyon, dis
eriipsiyonunda gecikme ve dislerde yer degisikligi gibi
semptomlara neden olabilmektedir (17). Chang ve ark.
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AFO’da en sik karsilasilan semptomun sislik ve dislerdeki
eriipsiyon gecikmesi oldugunu (18); agr1 ve parestezinin
nadir goriilen semptomlar oldugunu belirtmistir (18). Santral
AF vakalarinin da ekspansiyon yapma egiliminde oldugunu
Chrcanovic ve ark. bildirmistir (16). Bizim olgumuzda da
son zamanlarda yiizde sislik nedeniyle hasta ve ebeveynleri
tarafimiza bagvurmaktaydi.

AFO radyografide degisen miktarda kalsifiye doku igeren
radyoliisent alanla ¢evrili radyoopak kitleler seklinde goriiliir
(18). Bazen bu lezyonlar odontoma gibi ¢cok miktarda kalsifiye
doku icerebilir (3). Bunun aksine tamamen radyoliisent olarak
izlenen vakalar da bildirilmistir (11). AF ise radyografide
iyi sinirly, siklikla unilokiiler biiyiik vakalarda multilokiiler
olabilen lezyonlardir (1, 9, 19). Vakamizda oldugu gibi AF ile
AFO arasinda ayrimin zorlugundan, biyopsi alirken kalsifiye
icerigin de kesitlerde bulunmasi teshisin dogrulugu igin
gereklidir.

AFO, AF ve Ameloblastik Odontoma’y1 sadece radyolojik
olarak birbirinden ayirt etmek imkansizdir ve histopatolojik
inceleme gerekmektedir. (20, 21). AF ve AFO tanisi alan
bir¢ok vakada bu lezyonlarin histolojik 6zellikleri benzerlik
gostermektedir (22). Bu durumda tan1 histolojik radyografik
ozelliklerin birlikte degerlendirilmesiyle konabilmektedir.
Bizim vakamizda oldugu gibi Santos ve ark. yaptigi calismada
da biyopsi kesitlerinde kalsifiye igerigin eksikligi tanida
histolojik olarak ayrimi zorlastirmaktadir (22).

AFO, AF ve Ameloblastik Odontoma’nin bir varyant mi yoksa
birbirinden farkli patolojiler mi oldugu konusu tartismalidir
(20). Al-Sebaei ve ark. AFO, AF ve kompleks odontomay1
farkli patolojiler olarak degerlendirirken (23); bunun aksine
Silva ve ark. ise bu lezyonlarin ‘odontoma’ siniflamasinda ele
alinmasi gerektigini diisiinmektedir (24). Ancak histopatolojik
acidan AFO, AF ve kompleks odontomaya benzer 6zellikler
sergilemektedir (18, 21). Bu durumda histolojik kesitte mine,
dentin ve sementin bulunmasi kompleks odontoma tanisini
kuvvetlendirmektedir (25).

Odontojenik tiimorlerde tedavinin seg¢imi temel olarak
klinik ve biyolojik davraniglarina dayanmaktadir. AFO i¢in
onerilen tedavi siklikla konservatif eniikleasyonla uygulanan
kiiretajdir. Kiiglik lezyonlar konservatif yaklagimla basarili bir
sekilde tedavi edilebilir (26, 27). Timdriin eniikleasyonuna
engel olmayan ve siirme ihtimali olan disler birakilabilir (3,
26). Bununla birlikte genis hacimli vakalarda niiks ihtimali
de diisliniilerek lezyonla iliskili dislerin ¢ekimi gerekebilir.
Bizim vakamizda da benzer sekilde daimi ikinci molar digin
¢ekimi lezyonun eniikleasyonu ile birlikte yapildi. AF’lerin
malign transformasyonu nadir goriilir. AFO’lar daha da
nadiren malignlesebilmektedir (8, 28). Ozellikle biiyiik
tiimorlerde rezeksiyon kenarlarinda ve lezyonla iliskili diste
timor kalintilari bulunursa AFO i¢in nadir olan rekiirrens
olusabilmektedir (29). Literatiire bakildiginda niiks %7,4
oranindadir (11). Bu bilgiler 1s1ginda AFO’larda nadir
goriilen niiks potansiyelinden dolayr radikal tedavi uygun
degildir. Sadece tekrarlayan niiksler veya belirgin malignite
durumunda daha kapsamli bir tedavi veya mandibulektomi-
maksillektomi gibi cerrahilerin yapilmast Onerilmektedir
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(27). Bizim vakamizda da lezyon eniikle edildikten sonra
kiiretaj uygulandi. Postoperatif 6. ay kontroliinde ise herhangi
bir niiks izlenmedi.

Sonu¢

Sonu¢ olarak AFO’nun kompleks odontoma ile ayni
lezyonun farkli asamalar1 mi1 yoksa ayr1 patolojiler mi oldugu
konusu halen tartigmalidir. Klinik ve radyografik 6zellikleri
ayirict olmayan AFO’nin kesin tanisi sadece histopatolojik
incelemeyle konulabilir. Bizim vakamizda oldugu gibi
insizyonel biyopsi kesitlerinde kalsifiye icerigin olmadigi
durumlarda histopatolojik incelemede kesin taninin konulmasi
zorlasmaktadir. Bu nedenle kesin teshis icin histopatolojik
incelemenin dikkatle yapilmasi, biyopsi kesitlerinin eksiksiz
olarak derin ve yeterli diizeyde alinmas1 histopatolojik agcidan
yanlis yorumlamalarin 6nene gececektir.
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